
2020 Missouri Standard Plans

Missouri Department of Transportation

for Highway Construction

This set of standard plans has been approved by the Missouri Highways and 
Transportation Commission for highway construction projects and constitutes a 
contract document in accordance with Section 101.2 of the Standard Specifications 
for Highway Construction.  

This set of Standard Plans is effective beginning with the October 2020 bid opening. 

www.modot.org/business/standards_and_specs/standardplans.htm

oligst1
Typewritten Text

oligst1
Typewritten Text



MISSOURI HIGHWAYS AND TRANSPORATION COMMISSION 
MISSOURI STANDARD PLANS FOR HIGHWAY CONSTRUCTION 

TABLE OF CONTENTS 

STANDARD 
NO. 

DRAWING TITLE NO. OF 
SHEETS 

EFFECTIVE 
DATE 

STANDARD 
NO. 

DRAWING TITLE NO. OF 
SHEETS 

EFFECTIVE 
DATE 

203.00E EXCAVATION AND EMBANKEMNT – TYPICAL DETAILS 1 08/01/1998 606.60B MIDWEST GUARDRAIL SYSTEM (MGS) – VERTICAL BARRIER TRANSITIONS       6 04/01/2020 
203.02F  UNDERGRADING – TYPICAL DETAILS 2 01/01/2004 606.70B MIDWEST GUARDRAIL SYSTEM (MGS) – THRIE BEAM RAIL ON BRIDGE  5 04/01/2018 
203.10D  TABULATED EARTHWORK AND SECTION DATA 1 02/01/2009 606.80C MIDWEST GUARDRAIL SYSTEM (MGS) – TERMINAL ANCHOR ENDS  7 07/01/2017 
203.20G  SUPERELEVATION, SPIRALS AND WIDENING (UNDIVIDED HIGHWAY) 4 07/01/2017 606.81B    MASH – CRASHWORTHY END TERMINALS – TYPE A – GRADING LIMITS  1 10/01/2019 
203.21K  SUPERELEVATION, SPIRALS AND WIDENING (DIVIDED HIGHWAY) 3 07/01/2017 607.10V CHAIN-LINK FENCE 1 02/01/2007 
203.22  SUPERELEVATION, SPIRALS AND WIDENING 2 07/01/2018 607.11H CHAIN-LINK FENCE FOR RETAINING WALLS 1 06/01/2009 

203.35A  MAILBOX TURNOUTS 1  08/01/1981 607.20G WOVEN WIRE FENCE   2 07/01/2016 
203.40G  TYPICAL DETAILS ON AND OFF RAMP 2 10/01/2007 608.00K PAVED APPROACHES 2 07/01/2020 
203.41F  TYPICAL DETIALS ON AND OFF RAMPS (ROADWAY WITH 6:1 FORESLOPE) 2 01/01/1995 608.10P CONCRETE SIDEWALK  1 04/01/2015 
203.50N  TYPICAL MEDIAN OPENINGS (DIVIDED HIGHWAYS)  2  04/01/2016 608.20E CONCRETE STAIRS 2 04/01/2015 
203.61B  DRIVEWAY – TYPE I 1 07/01/2020 608.30A CONCRETE MEDIAN STRIP  1 10/01/2020 
203.62E  DRIVEWAY – TYPE II 2 07/01/2020  608.40 HANDRAILING  4 07/01/2018 
203.63C  DRIVEWAY – TYPE III  2 07/01/2020  608.50 CURB RAMPS  4 04/01/2015 
203.64E  DRIVEWAY – TYPE IV  2 07/01/2020  609.00P CONCRETE CURB, CURB AND GUTTER AND GUTTER   2 08/01/2008
203.65B  DRIVEWAY – TYPE V 1 07/01/2020  609.15D PAVED DITCHES  1 07/01/2016 
204.00D  EMBANKMENT CONTROL – MEASURING DEVICES 1 04/01/1983  609.40S DRAIN BASIN, SHOULDER PAVING AND FILL SLOPES AT BRIDGE ENDS  3 01/01/2017 
204.30  PORE PRESSURE MEASUREMENT DEVICES 1 03/01/1996 609.60C ROCK DITCH LINER 1 03/01/1993 

401.00C  TYPE A2 AND A3 SHOULDERS, SAFETY EDGE SM 3 07/01/2018 609.70C ROCK LINING FOR CULVERT OUTLET 1 10/01/1981 
413.20  SCRUB SEAL BROOM CONFIGURATION 1 07/01/2004  611.60R CONCRETE SLOPE PROTECTION  1 07/01/2015 

502.05P  CONCRETE PAVEMENT AND BASE APPURTENANCES FOR 15 FT. JOINT SPACING 4 10/01/2020 612.20E SAND FILLED IMPACT ATTENUATORS 1 10/01/2018
502.10K  DOWEL SUPPORTING UNITS 2 06/01/2010 613.00T PAVEMENT REPAIR                              4 01/01/2020 
504.00K CONCRETE APPROACH PAVEMENT  3 10/01/2020 614.10T GRATES AND BEARING PLATES  1 12/01/2005 
602.00D RIGHT-OF-WAY AND DRAIN MARKERS 2 01/01/2003 614.11C  CURVED VANE GRATE AND FRAME  1 06/01/2010 
604.05D PIPE CULVERT HEADWALLS – TYPES S 2 08/01/2006 614.30E MANHOLE AND FRAME COVERS 2 07/01/1996 
604.10E PIPE CULVERT HEADWALLS – ENERGY DISSIPATOR FOR 18” CONCRETE PIPE 1 07/01/2001  616.10AW TEMPORARY TRAFFIC CONTROL DEVICES   9 07/01/2020 
604.11E PIPE CULVERT HEADWALLS – ENERGY DISSIPATOR FOR 24” CONCRETE PIPE 1 07/01/2001 617.10M PERMANENT CONCRETE TRAFFIC BARRIER  11 10/01/2020 
604.12E PIPE CULVERT HEADWALLS – ENERGY DISSIPATOR FOR 30” CONCRETE PIPE 1 07/01/2001  617.20E TEMPORARY CONCRETE TRAFFIC BARRIER  8 07/01/2018 
604.13E PIPE CULVERT HEADWALLS – ENERGY DISSIPATOR FOR 36” CONCRETE PIPE 1 07/01/2001 619.10J PAVEMENT EDGE TREATMENT  1 10/01/2017 
604.14E PIPE CULVERT HEADWALLS – ENERGY DISSIPATOR FOR 42” CONCRETE PIPE 1 07/01/2001  620.00L  PAVEMENT MARKING  5 10/01/2016 
604.15E PIPE CULVERT HEADWALLS – ENERGY DISSIPATOR FOR 48” CONCRETE PIPE 1 07/01/2001 620.10G TEMPORARY PAVEMENT MARKING  5 07/01/2017 
604.29C DROP INLET- TYPE X            2 04/01/2018 625.00 HOLE PATTERN FOR PAVEMENT SLAB STABILIZATION 1 10/01/1998 
604.30G CONCRETE MANHOLES 2 02/01/2009 626.00H RUMBLE STRIPS 2 04/01/2009 
604.40F PIPE COLLARS 2 10/01/2000 
604.70 SLOTTED DRAIN 2 03/01/1994 
605.10I PAVEMENT UNDERDRAINAGE  4 06/01/2013 

606.00AY GUARDRAIL  7 01/01/2020 
606.01F MEDIAN PIER PROTECTION 9 08/01/2012 
606.22U BRIDGE ANCHOR SECTION – SAFTEY BARRIER CURB ON BRIDGE  6 07/01/2016 
606.23J BRIDGE ANCHOR SECTION - THRIE BEAM RAIL ON BRIDGE  5 07/01/2016 
606.30K GUARDRAIL - TERMINAL ANCHOR ENDS  7 04/01/2017 
606.31B

 AAA CRASHWORTHY END TERMINALS – TYPE A – GRADING LIMITS  1 10/01/2019 
606.40D ONE-STRAND ACCESS RESTRAINT CABLE 2 07/01/2004 
606.41L THREE-STRAND GUARD CABLE  7 04/01/2019 
606.50D MIDWEST GUARDRAIL SYSTEM (MGS)  8 01/01/2019 
606.51 MIDWEST GUARDRAIL SYSTEM (MGS) – MEDIAN PIER PROTECTION     2 04/01/2018 

EFFECTIVE: 10/01/2020 
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MISSOURI HIGHWAYS AND TRANSPORATION COMMISSION 
MISSOURI STANDARD PLANS FOR HIGHWAY CONSTRUCTION 
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STANDARD 
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703.10J CONCRETE SINGLE BOX CULVERT – STRAIGHT WINGS (SQUARED)   3 07/01/2015 901.30F HIGHWAY LIGHTING – BASE MOUNTED CONTROL STATION 2 04/01/2005 
703.11J CONCRETE SINGLE BOX CULVERT – FLARED WINGS (SQUARED)   3 07/01/2015    901.80D HIGHWAY LIGHTING – POWER SUPPLY ASSEMBLY – SECONDARY SERVICE 2 04/01/2002 
703.12J CONCRETE SINGLE BOX CULVERT  – STRAIGHT WINGS (LEFT ADVANCE)   3 07/01/2015 901.85B HIGHWAY LIGHTING SYMBOLS  1 04/01/2018 
703.13J CONCRETE SINGLE BOX CULVERT – FLARED WINGS (LEFT ADVANCE)   3 07/01/2015 902.00P TRAFFIC SIGNALS 2 07/01/2018 
703.14J CONCRETE SINGLE BOX CULVERT  – STRAIGHT WINGS (RIGHT ADVANCE)   3 07/01/2015 902.10Q TRAFFIC SIGNALS – CONTROLLERS CONDUIT LOCATION 1 04/01/2005 
703.15E CONCRETE SINGLE BOX CULVERT – FLARED WINGS (RIGHT ADVANCE)  3 07/01/2015 902.15K TRAFFIC SIGNALS – POWER SUPPLY ASSEMBLY 3 07/01/2004 
703.16 CONCRETE SINGLE BOX CULVERT – CUT SECTIONS   1 04/01/2011 902.20G TRAFFIC SIGNALS – CONCRETE PULL BOXES  3 04/01/2019 
703.17 CONCRETE SINGLE BOX CULVERT – MEMBER SIZES AND REINFORCEMENT  14 04/01/2011 902.21C TRAFFIC SIGNALS – TELEPHONE INTERCONNECT 1 03/01/1996 

703.37C CONCRETE BOX CULVERT – EXTERIOR WING REINFORCEMENT  2 04/01/2011 902.30P TRAFFIC SIGNALS – POST BASES   2 10/01/2018 
703.38A CONCRETE BOX CULVERT – CUTTING DETAILS 2 10/01/2009 902.40R TRAFFIC SIGNALS – TUBULAR STEEL POSTS  3 04/01/2018 
703.40H CONCRETE DOUBLE BOX CULVERT – STRAIGHT WINGS (SQUARE)  3 10/01/2011 902.50M TRAFFIC SIGNALS – INDUCTION LOOP DETECTORS 2 04/01/2020 
703.41H CONCRETE DOUBLE BOX CULVERT – FLARED WINGS (SQUARE)  3 10/01/2011 902.70P TRAFFIC SIGNALS – RIGID SPAN WIRE DETAILS  2 04/01/2018 
703.42H CONCRETE DOUBLE BOX CULVERT – STRAIGHT WINGS (LEFT ADVANCE)   3 10/01/2011 902.80L TRAFFIC SIGNALS – TRAFFIC SIGNAL SYMBOLS  1 04/01/2020 
703.43H CONCRETE DOUBLE BOX CULVERT – FLARED WINGS (LEFT ADVANCE)   3 10/01/2011 903.01J STANDARD ARROW DETAILS 2 10/01/2016 
703.44H CONCRETE DOUBLE BOX CULVERT – STRAIGHT WINGS (RIGHT ADVANCE)   3 10/01/2011 903.02AP HIGHWAY SIGNING  8 10/01/2019 
703.45C CONCRETE DOUBLE BOX CULVERT – FLARED WINGS (RIGHT ADVANCE)  3 10/01/2011 903.03BM POST INSTALLATION AND SIGN MOUNTING DETAILS                                16 01/01/2020 
703.46 CONCRETE DOUBLE BOX CULVERT – CUT SECTION   1 10/01/2011 903.04F HIGHWAY SIGNING – WEIGH STATION  1 02/01/2012 
703.47 CONCRETE DOUBLE BOX CULVERT – MEMBER SIZES AND REINFORCEMENT  27 10/01/2011 903.05J HIGHWAY SIGNING – TUBULAR SUPPORT STEEL – TYPE S, ONE TUBE 2 10/01/2016 

703.60E CONCRETE BOX STRUCTURE – PIPE INLET 1 07/01/2001 903.06J HIGHWAY SIGNING – TUBULAR SUPPORT STEEL – TYPE S, TWO TUBE 2 10/01/2016 
703.80H CONCRETE TRIPLE BOX CULVERT – STRAIGHT WINGS (SQUARE)  3 12/01/2011 903.07J HIGHWAY SIGNING – TUBULAR SUPPORT STEEL – TYPE C 2 10/01/2016 
703.81H CONCRETE TRIPLE BOX CULVERT  – FLARED WINGS (SQUARE)  3 12/01/2011 903.08H HIGHWAY SIGNING – TUBULAR SUPPORT STEEL – TYPE B 2 10/01/2016 
703.82H CONCRETE TRIPLE BOX CULVERT – STRAIGHT WINGS (LEFT ADVANCE)   3 12/01/2011 903.10BC OVERHEAD SIGN TRUSSES – ALUMINUM  6 10/01/2016 
703.83H CONCRETE TRIPLE BOX CULVERT – FLARED WINGS (LEFT ADVANCE)   3 12/01/2011 903.12Z OVERHEAD SIGN TRUSSES – BUTTERFLY AND CANTILEVER STRUCTURAL STEEL  7 10/01/2016 
703.84H CONCRETE TRIPLE BOX CULVERT – STRAIGHT WINGS (RIGHT ADVANCE)  3 12/01/2011 903.60AB OVERHEAD SIGN TRUSSES – STRUCTURAL STEEL  5 10/01/2016 
703.85C CONCRETE TRIPLE BOX CULVERT – FLARED WINGS (RIGHT ADVANCE)  3 12/01/2011 
703.86 CONCRETE TRIPLE BOX CULVERT – CUT SECTIONS   1 12/01/2011 
703.87 CONCRETE TRIPLE BOX CULVERT – MEMBER SIZES AND REINFORCEMENT  27 12/01/2011 

706.35H BAR SUPPORTS FOR CONCRETE REINFORCEMENT 1 07/01/2004 
712.40L STEEL DAMS AT EXPANSION JOINTS  1 10/01/2019 
725.00C CORRUGATED METAL PIPE INSTALLATION METHODS   5 04/01/2011 
725.31C METAL CURTAIN WALL AND METAL INLETS 1 07/01/2004 
726.30J RIGID CULVERT INSTALLATION METHODS   2 04/01/2015 
730.00E THERMOPLASTIC PIPE INSTALLATION METHODS  1 04/01/2015 
731.00U PRECAST MANHOLES  2 07/01/2016 
731.10S PRECAST DROP INLET  8 07/01/2016 
732.00S FLARED END SECTION  3 04/01/2016 
732.05C BEVELED PIPE END TREATMENT 2 07/01/2004 
732.10H SAFETY SLOPE END SECTION   3 06/01/2013 
733.00 PRECAST CONCRETE BOX CULVERT TIES 1 04/01/2018 

806.10J TEMPORARY EROSION CONTROL MEASURES   6 04/01/2019 
808.00 TYPICAL PLANTING ILLUSTRATIONS 3 07/01/2004 

901.00AB HIGHWAY LIGHTING – POLES, FOUNDATION & APPURTENANCES FOR 30’ M.H. 4 04/01/2018 
901.01AJ HIGHWAY LIGHTING – POLES, FOUNDATION & APPURTENANCES FOR 45’ M.H. 6 04/01/2018 
901.02B HIGHWAY LIGHTING – CABLE, CONDUIT AND TRENCHING 1 04/01/2002 

EFFECTIVE: 10/01/2020 
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

SUBSURFACE LOGS OF MATERIALS OBTAINED DURING THE SOIL
SURVEY FOR THE PURPOSE OF CUT CLASSIFICATION MAY BE
ACQUIRED FROM THE DISTRICT OFFICE UPON REQUEST.
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)
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TYPICAL DETAILS

DATE EFFECTIVE: 01/01/2004
DATE PREPARED: 812112009 203.02F
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)
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TYPICAL DETAILS

DATE EFFECTIVE: 01/01/2004
DATE PREPARED: 812112009 203.02F
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TABULATED EARTHWORK
AND SECTION DATA

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 02/01/2009
DATE PREPARED: 12/1812008
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MAILBOX TURNOUTS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 08/01/1981
DATE PREPARED: 812112009
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TYPICAL DETAILS
ON AND OFF RAMPS

DIAMOND INTERCHANGES AND
OUTER RAMPS OF CLOVERLEAF

INTERCHANGES

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102
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n~--PIPE CAP WITH
t" HOLE IN TOP

II----N IPPL E

11-0----3" CASING

~I-o~-COUPLING

~" PVC PIPE EXTENS ONS
I---tt--- MADE WITH SOL VENT

WELDED COUPLINGS

DETAIL B-1

JACKETED TUBING OF
SUFFICIENT LENGTH
TO AVOID EXTEN­
SIONS THROUGH
EMBANKMENT

HINGED COVER WITH
HASP & LOCK

DETAIL A-1

PROTECTIVE STEEL BOX
OR CONTAINER FOR
STORAGE OF EXCESS
TUBING AND TERMINALS.
BOX TO BE DETACHABLE
FOR CASING EXTENSIONS

COUPLING WELDE
TO STEEL BOX OR
CONTAINER &
SCREWED TIGHT
o CASING

LEVELING
COURSE
OF SAND

SEE DETAIL
A-1 & B-1

THICK BENTONITE
SLURRY

GROUND SURFACE

PLYWOOD PLATE
'1' x 4' x'1 LAYERS
i" EXTERIOR OR MARINE
WITH 3" DIA. HOLE

11 ..---3" IRON OR
STEEL CASING

+'
N

"
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PORE PRESSURE
MEASUREMENT DEVICES
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COMMISSION
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DATE EFFECTIVE: 03/01/1996
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FOR ELEVATION A AND ELEVATION B STATION. LOCATIONS
AND EMBANKMENT CONTROL LIMITS. SEE ROADWAY PLANS.

1~" pvc PIPE GENERAL NOTES:
WITH 60-t" HOLES

PVC CAP

6" TO 12" EPOXY
SEAL

SOLVENT WELDED
COUPLING
1-" PVC PIPE WITH1" HOLES DRILLED I
12" EXTENSION BELO
PIPE COUPLI NG

DETAIL B-2
TYPE B

DETAIL A-2
TYPE A

11.. 11 PVC2
PIPE

ELEV. A JACKETED
TUBING o 0

N o '"0

6"- 12 " EPOXY 0",0

SEAL 0 0
N

'"0 0

TRANSDUCER ASSEMBL 0 0

o '"POROUS STONE BELOW 0 0

11.. 11 2" REDUCING '"2 X "'0

COUPLING 0 0
0"'0 "'0

0 0

2"
",0 ",0

PVC PIPE 0 0 o 0

WITH 60 -
,,,

0 0"8 0 0 0 0
HOLES 0 00

0 00

'"
°00° 00

N o 0
0

00 0
o 0

: 0°0 0
0'"

SEE DETAIL
A-2 & B-2

COMPACTED MOIST
BENTONITE BALLS

1f' PVC PIPE
WITH SOLVENT
WELDED COUPLINGS

SAND
CHAMBER

GENERAL

0::
<I:
>

ELEV. B









I~I STREET BROOMS WITH NYLON BRISTLES
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102
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SCRUB SEAL
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TRANSVERSE JOINT SPACING 15 1-0 11 (MAX.) 

DETAIL B 
(SEE SHEET 2) 

PCC SHLDR. 

1 1 TD 4 1 

IF NECESSARY TD PLACE A CONSTRUCTION JOINT OVER A 
PORTION OF THE PAVEMENT, A CONTRACTION JOINT SHOULD 
BE PLACED AS SHOWN IN THE REMAINING PORTION. 

INTERCHANGE 

PCC SHOULDER 0 

0 
FOR SHORT PAVEMENT CONNECTIONS 

C 
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I 

TO FLEXIBLE SURFACED ROADS THE 
E-JOINTS MAY BE ELIMINATED LO 

' 

* Concrete Approach Pavement 0 
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or N/R PCC Pavement (Roadway Plans) ' 

LO 

DETAIL A 
(SEE SHEET 2) 

20'-0 11 1 s'-0 11 

* PCC SHOULDER MO NOL I TH IC 

f" JT. 
FILLER 

PREM. EXP. 
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BRIDGE APPROACH 
SLAB (SEE BRIDGE 
PLANS) 

0 
SHOULDER 

TRANSVERSE JOINT SPACING 15 1 -0 11 (MAX.) 

NON-INTERCHANGE 
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THEORETICAL TAPER 
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OMITTED 
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TAPER TREATMENT 
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DRAWING 
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BRIDGE APPROACH SLAB 
(SEE BRIDGE PLANS) 

ALL TRANSVERSE JOINTS ON SHOULDERS SHALL BE @. 

THE CONTRACTOR SHALL DETERMINE THE PAVING WIDTH. 

0 SHALL BE USED BETWEEN PAVEMENT AND SHOULDER 
GREATER THAN 4 1

• THE INTERCHANGE WILL EXTEND FROM
THE BEGINNING OF THE ACCELERATION/DECELERATION LANE
TO THE GORE RETURN TAPER ON THE MAINLINE. THE
INTERCHANGE WILL ALSO INCLUDE THE RAMPS UP TO THE
BEGINNING OF THE RADIUS WITH THE ROAD INTERSECTING
THE RAMP.

FOR JOINT DETAILS, SEE SHEETS NO. 3 & 4. 

THE JOINT LAYOUT OF RAMPS IS TYPICAL FOR OUTER RAMPS 
OF CLOVERLEAF AND DIAMOND INTERCHANGES. SEE OTHER 
DRAWINGS FOR SPECIAL JOINT LAYOUTS. 

JOINT SPACING SHOWN IS MAXIMUM AND IS TO BE REDUCED 
TO AVOID CONFLICT WITH ABUTTING STRUCTURES. JOINTS 
IN MULTI-LANE PAVEMENT ARE TD BE CONTINUOUS. 

ALL SHOULDERS 4 1 OR LESS IN WIDTH CAST MONOLITHICALLY 
WITH THE ADJACENT LANE AND SHALL NOT HAVE A 
LONGITUDINAL JOINT OR TIE BARS. 
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APPROVED FOR USE
WITH TRANSVERSE JOINTS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DOWEL SUPPORTING UNITS

DOWEL BARS

PAVEMENT BAR SIZE
THICKNESS DIAMETER LENGTH

10" AND LESS 1 t" 18 "

GREATER THAN 10" 1 .i" 18 "2

GENERAL NOTES:

THE DOWEL SUPPORTING UNITS SHALL BE FACTORY ASSEM­
BLED AND CAPABLE OF HOLDING THE DOWELS IN THEIR RE­
QUIRED POSITIONS. IN THE COMPLETED JOINT INSTALL­
ATION. DOWELS SHALL BE POSITIONED WITHIN 1/2" OF THE
VERTICAL AND HORIZONTAL PLANE AND IN THE LONGITUDINAL
DIRECTION. THE SKEW TOLERANCE SHALL BE 1/4".

THE FREE END OF EACH EPOXY COATED DOWEL SHALL BE
MARKED WITH A SPOT OF PAINT AT LEAST ONE INCH IN
DIAMETER AND CONTRASTING IN COLOR WITH THE EPOXY
COATING.

WIRE SIZES SHOWN ARE MINIMUM REQUIRED.

WIRES. BARS OR CLIPS SHALL BE USED AS NECESSARY TO
STRENGTHEN THE ASSEMBLIES.

THE DIAMETER OF THE SPACER WIRE SHALL NOT EXCEED
0.200" .

SPACER WIRE MAY BE CUT OR LEFT INTACT.

STAKING PINS SHALL BE FABRICATED FROM 0.306"
DIAMETER WIRE MINIMUM WITH A SUITABLE HOOK.
STAKING PINS SHALL HAVE A MINIMUM LENGTH OF
12" FOR DOWEL ASSEMBLIES UNLESS OTHERWISE
DIRECTED BY THE ENGINEER.

MINOR VARIATIONS IN THE CONFIGURATION OF THE SUPPORT
UNITS WILL BE ALLOWED.

\'2-"

SUB GRADE

DIFFERENT LEG SHAPES MAY
BE USED PROVIDED THE DOWEL
BARS ARE MAINTAINED AT THE
PROPER POSITION DURING
CONCRETE PLACEMENT

OPTIONAL INSIDE
OR OUTSIDE

7"

JOINT

DO NOT
LUBRICATE.
KEEP CLEAN.

iL

~SAWED

g"

COAT WITH
APPROVED
LUBRICANT.

0.177"
SPACER

SECTION A-A

"((,

0.306"
WIRE-~~

~TOP OF PAVEMENT

WELD ALTERNATE ENDS -----­
OF DOWEL TO BASKET

* FOR PAVEMENTS HAVING THICKNESS
IN i" INCREMENTS. DOWEL BASKETS
SHALL BE HALF THE PAVEMENT
THICKNESS MINUS t".

DATE EFFECT! VE: 06/0112010
DATE PREPARED: 10/30/2015 502.10K

SHEET NO.

1 OF 2



* FOR PAVEMENTS HAVING THICKNESS
IN t u INCREMENTS, DOWEL SHALL
BE PLACED HALF THE PAVEMENT
THICKNESS MINUS i U
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GENERAL NOTES:
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THE SKEW TOLERANCE SHALL BE 1/4
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WITNESS POST
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TOP VIEW
2" DIA. FLAT ALUMINUM CAP

STAMP~" LETTERING
INTO CAP FOR "MoDOT R/W".
L.S. NUMBER AND LETERING

SHALL BE i" OR LARGER

SIDE VIEW

LOCATION SURVEY RIGHT-OF-WAY MARKER
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RIGHT-OF-WAY
AND DRAIN MARKERS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 01/01/2003
DATE PREPARED: 812112009

GENERAL NOTES:

WHEN STEEL AND LOCATION SURVEY R/W MARKERS ARE NOT
SUITABLE DUE TO NATURAL GROUND FEATURES OR MAN-MADE
STRUCTURES. ALTERNATIVE MONUMENTATION (IN COMPLIANCE
WITH THE APPROVED MONUMENTATION. AS SPECIFIED BY THE
MISSOURI MINIMUM STANDARDS FOR PROPERTY BOUNDARY
SURVEYS) MAY BE SET.
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R/W LINE

o
Z
<t

o
W
...J
<t
w
Vl

>­
...J
...J
<t
U

Z
o
0::
>­
U
W
...J
W

Z
W
W
<Il

Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
z
o
>­
z
w
Vl
w
0::
a.

~

...J
<t
W
Vl

<t

~

o
-'r<1

~

o
-'r<1

AA

R/W LINE

GROUT INTO ROCK

SECTION

~

0
I ~

- co
r<1 I-r<1

~

o
I

FACE TOWARD 'l

POLYURETHANE FOAM
OR POST MAY BE
DRIVEN

I 8" I
~

IN EARTH IN ROCK

STEEL RIGHT-OF-WAY MARKER

RIGHT-OF-WAY
AND DRAIN MARKERS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

SHEET NO.

2 OF 2602.000DATE EFFECTIVE: 01/01/2003
DATE PREPARED: 812112009

R/~llN ,~~

,-,~- V~ DRAIN \~ ----------------
~ ,: -t----------

- - -:- - --' - --(~ -- -- -- -- -- - --
, ,-~
" ~,

:;;- ~

r_~,'

WITNESS POSTS. WHEN USED.
ARE TO BE SET ON MoDOT R/W
LINE EITHER l' IN FRONT OR
BEHIND R/W MONUMENT.

TYPICAL LOCATIONS

/
/

/

/
/

LEGEND

EXISTING t:iE..W
,- -

STEEL R/W MARKER,,'

(J 0 LOCATION SURVEY R/W MARKER
I_I CONCRETE R/W MARKER

X DRAIN MARKER
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

PIPE CULVERT HEADWALLS
TYPE S

12" TO 24" DIAMETERS
- 1V:6H SLOPES

DATE EFFECT IVE: 08/0112006
DATE PREPARED: 9/3/2009

GENERAL NOTES:

FLOW LINE OF HEADWALL IS TO BE PLACED HORIZONTALLY.

PRECAST NOTES:

THE CONTRACTOR MAY. SUBJECT TO APPROVAL OF THE
ENGINEER. FURNISH PRECAST UNITS IN LIEU OF CAST­
IN-PLACE. IF A PRECAST UNIT IS FURNISHED. IT SHALL
CONFORM IN ALL RESPECTS TO THE THE REQUIREMENTS
FOR CAST-IN-PLACE UNITS INCLUDING DIMENSIONS AND
REINFORCEMENT. EXCEPT THAT THE FORMS MAY BE
TAPERED TO FACILITATE REMOVAL OF THE UNIT FROM THE
FORMS. SHOP DRAWINGS OF THE PRECAST UNIT SHALL BE
SUBMITTED FOR APPROVAL PRIOR TO FIRST USE OF THE
PRECASTING FORMS.

USE RIGHT ANGLE HEADWALL FOR ALL INSTALLATIONS.
SKEW PIPE BY USING A BEVELED END OR ELBOW ON PIPE.
IN SPECIAL CASES. HEADWALL MAY BE TURNED TO FIT PIPE
SKEW AND 1V TO 6H SLOPE WARPED TO FIT HEADWALL.

ALL CONCRETE SHALL BE CLASS "B".

THIS DRAWING AND THE CONCRETE QUANTITIES SHOWN ARE
BASED ON THE USE OF CONCRETE PIPE. QUANTITIES OF
CONCRETE SHOWN WILL BE USED FOR PAYMENT REGARDLESS
OF ANY QUANTITY CHANGES NECESSARY DUE TO THE USE
OF ANY OTHER TYPE PIPE SPECIFIED OR PERMITTED.

SECTION C-C

--.~61:.1'"
- "~" .•. ' '. ': B3 BAR ~

, ~ '~, . ' ..:~ '..' , " ': ': '.' . , '. , ]~'"
'----- '" ", . " ,.', '~---.- .....-. - ... - __~_ ... _r_-...JL.._- ---fl- :~:.•

/) 0 r/ II I)'" o. I) • 0" II 0 • o. '0 0" 0 • 0 I) I)' :::

",0 ,,° 0 ",DC II ~ I) 0"0 0·"0 : DO. 0 II D 0 'D 0 .. 01

CONSTRUCTION ~
JOINT PERMITTED

ilL II

:r:

REINFORCING

B3 BARS

BENDING DETAILS

B2 BARS

QUANTITIES

15'-6" 3.0 110 2 3'-0" 2 2'-6" 2 2'-3" 2 2'-0" 3 15'-3" 2 1'-5" 5'-8" 7'-6" 4 1'-11" 5" 8'-11" 12'-0" 12 3'-3"

11'-0" 1.8 80 2 2'-3" 2 1'-9" 2 1'-6" 2 1'-3" 3 10'-9" 2 1'-5" 5'-8" 7'-6" 4 1'-2" 5" 4'-5" 6'-9" 9 3'-3"

14'-0" 2.6 100 2 2 '-g " 2 2'-3" 2 2'-0" 2 1'-9" 3 13'-9" 2 1'-5" 5'-8" 7'-6" 4 1'-8" 5" 7'-5" 10'-3" 11 3'-3"
12'-6" 2.2 gO 2 2'-6" 2 2'-0" 2 1'-9" 2 1'-6" 3 12'-3" 2 1'-5" 5'-8" 7'-6" 4 1'-5" 5" 5'-11" 8'-6" 10 3'-3"

9'-6" 1.5 70 2 2'-0" 2 1'-6" 2 1'-3" 2 1'-0" 3 9 '-3 " 21'-5" 5'-8" 7'-6" 4 11" 5" 2'-11" 5'-0" 8 3'-3"

TOTAL CONC.STEEL #4 A1 BARS #4 A2 BARS #4 A3 BARS #4 A4 BARS #4 B1 BARS #4 B2 BARS #4 B3 BARS #4 C BARS
LEN GTHC. Y. LBS. I-N- O-.r-L-E-N-G-T-H+-N-O-.'-L-E-N-G-T-H+-N-O-.-'-L-E-N-G-T-H-+--N-O---'.-L-E-N-GT-H-+-N-0-. .-L-E-N-G-T-H+-N-O-.-,------E-,-----D-.-L-E-N-G-T-H+-N-O-.-,------F---,---G--,-----J----rL-E-N-G-T-H+-N-O-.--,--L-EN-G-T-H-I

Vl
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DIMENSIONS

+
:r:

"H /I ilL /I

12" g" 3 '-g"

2 1 " 1 '-6" 8 '-3 "

18" 1 '-3" 6 '-g "

15" 1 '-0" 5 '-3 "

24" 1'-g" 9 '-g "

PIPE
S IZEf-----,--------,---+--,-----+---------,---------,-----,--------,-----------,-------------,--------------------,---------1
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SECTION B-B SECTION C-C

DIMENSIONS PUANTITIES REINFORCINGPIPE
SIZE TOTAL CONC. STEEL #4 A1 BARS #4 A2 BARS #4 A3 BARS #4 A4 BARS #4 B1 BARS #4 B2 BARS #4 B3 BARS #4 C BARS

"H" ilL /I

ENGTH C. Y. LBS. NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. LENGTH NO. E D LENGTH NO. F G J LENGTH NO. LENGTH
27 u 2 '-0 U 1'-3 U 17 '-Ou 4.5 160 2 3 '-3 U 2 2 '-9 U 2 2 '-6 U 2 2 '-3 U 4 16 '-9 U 2 1'-11 ' 5 '-8 U 8 '-0 U 5 2 '-2 U 5 u 10'-5 U 13 '-9 U 18 4 '-3 U

30
u 2 '-3 U 2 '-9 U 18 '-6 U 5.0 170 2 3 '-6 U 2 3 '-0 U 2 2 '-9 U 2 2 '-6 U 4 18 '-3 U 2 1'-11 ' 5 '-8 U 8 '-0 U 5 2 '-5 U 5 u 11 '-11 U 15 '-6 U 19 4 '-3 U

36 U 2 '-9 U 5 '-9 U 21 '-6 U 6.1 200 2 4 '-Ou 2 3 '-6 U 2 3 '-3 U 2 3 '-0 U 4 21 '-3 U 2 1 '-11 ' 5 '-8 U 8 '-0 U 5 2 '-11 U 5
u 14 '-11 U 19 '-Ou 21 4 '-3 u

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

PIPE CULVERT HEADWALLS
TYPE S

27" TO 36" DIAMETERS
- 1V:6H SLOPES

GENERAL NOTES:

SEE GENERAL NOTES ON SHEET 1.

B3 BARS

.1

B2 BARS

BENDING DETAILS
DATE EFFECT IVE: 08/0112006
DATE PREPARED: 9/3/2009 604.05D
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MISSOURI HIGHWAYS AND TRANSPORTATION
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AT 12" CTS.
4-#4-D1

PIPE CULVERT HEADWALL
ENERGY DISSIPATOR (IMPACT TYPE)

FOR 18" CONCRETE PIPE

r #4-D2

~L

9"

N 3"
-~+4-

Vl
f­
U

#4-G1~f"

NOTE: BEND OR CUT A1 BARS IN FIELD TO CLEAR PIPE.

NOTE: BEND OR CUT 01 BARS IN FIELD TO CLEAR NOTCH IN BAFFLE WALL.

--------------=t---i~o
t- I I ~ v

«, "/,<-#4-D4 ! ~ : I' 3" ~
::;:: H-+---+,1---A~ !----=- « l ~ I

I ~--0..~~=#4-D==r=3I~'~l~:---ll1 V/ ,,'{ I ::: ~~ ~ \ :
I

1~1 ::

~Ctz~±,...~~.~... ~;;;;;;~'I rr:~]~
T / L#4-A2 I I L

CoNST.----./ 9" 8-#4-A1 AT 12" CTS. 9" #4-J2
J 0INT ~-----'--H-A-L-F----H-A-L-F-E-L-E-V~AL.-T--looI <-ON

SECTION B-B OF LOWER BAFFLE
AND WING

6.1
490

TOTAL

~
SHAPE 20

SHAPE 15

cu. YD.
LBS.

Detailing

, ~ utrrension I ~j

001 I ",V1t 1
190' I

STANDARD HOOKS

",[I--- Vert' co IL,eO
W

SHAPE 19

BENDING DIAGRAMS

ITEM

SHAPE 11 SHAPE 14

SHAPE 16

SHAPE 23

+J18 D(~KeF

ESTIMATED QUANTITIES

LBS.

CLASS B CONCRETE
REINFORCING STEEL

f'e = 3.000 psi
fy = 60.000 psi

_ --.J

. > DIMENSIONS ;:22= :;;;!2= ~
~ - Gf------~--___,--~--~--~-____,--- ...... <..:) :::J<..:) ~

W Vlw «w BCD E F H K 6i3 t;i3 w
~;;:: f-----_-----1__-+__---+---__-l--__+----_-----1__-+_z=-=-..J=---f-----«.::..::--.J--+-----'~=____

~ ;; ~ FT. IN.FT. IN.FT. IN. FT. IN.FT. IN. FT. IN. FT. IN.FT. IN. FT. IN.

2 4 B2 19 2-11 0-9 3-8 3-6 5

1 4 A5 20 8-3 8-3 8-3 6

, 4 A4 20 10-3 10-3 10-3 7

7 4 01 19 2-11 0-16 4-3 4-2 19

5 4 A3 20 4-6 4-6 4-6 15

8 4 A1 11 0-16-l- 10-7 o-Hi 13-5 13-3 71

o MARK
a NO.
w
0:: f---

w ""N 0:::
- «
Vl :::;;

o
z

14 4 B1 19 5-9 0-9 6-6 6-4 59

10 4 A2 11 0-18 -l- 8-0 0-18 -l- 11-1 , 0-1 0 72

4 4 02 11 0-20~ 8-0 0-20~ 11-5 11-3 30
f------I----=-=---I-+-+-+---I--~-_____:_+-~+-_____:+-----::-I----+--_+--+-_____jALL STANDARD HOOKS AND BENDS OTHER THAN

1 403 15 2-11 2-111 2-11 0-2q 0-13~ 0-2q 0-13~ 7-3 7-2 5 180 DEG. TO BE BENT WITH SAME PROCEDURE
1-

2
-1-

4
-D-4+1-4+-+-+-0---1-"2+-0---6~-2---1--'~-+------'+-----'-+-0--2-1--'i+0---1-3-;:~+-3---8-+-3_-6---1--

5
-----j AS FOR 90 DEG. STANDARD HOOKS.

f------I---I-+-+-+-=----I--~::-+-~-+--+--+----::~'+----'+--+------1I------j HOOKS AND BENDS SHALL BE IN ACCORDANCE
1-2=---1-4-----.:E=-1+2:..:3+-+-+-0=--....:1-=3+_4_-0~. +__+-_---11---_-+....:0:....-~9~.+_0_-_9___+-5---1_+-5-_1---11---_7-----1 WITH THE PROCEDURES AS SHOWN ON TH IS SHEET.

12 4 F1 19 2-101 6-4t 9-3 9-1 73

~=8~=~=4==F~2=~1~91=1=1=0~-=1~3~~=5=-=9~~=====:====~~====1=====~====~=6=-=1=0=:==6-=9=~~==36=~ m~m~~rm~~:~~ IH~~~~~:~~~6R~~SD~~D
2 4 F3 20 4-0 4-0 4-0 5

I_-I---I-+-+-+---j-----j--_+--+--+---j-----j---+--+-_____j PAYWE IGHTS ARE BASED ON ACTUAL LENGTHS.
12 4 G1 20 V 2 5-8 5 -8 5-8

f------I---t-+-+-+---I-------'-----'-----!----'-----j-----j--_+--+-_____j LENGTH ~ TOTAL LENGTHS ARE MEASURED
1-_1-__I-+-+-+--=.3_-9=---1-__(--;I__N-=.CR__E=-M..::E:rN__T_=_4--;ir-:-IN__C:....H..::ETS_J__1-_ ___+-3---9_+-3-_9---11---_38-----1 AL ONG CENTERLI NE BAR TO THE NEARES TINCH.

2 4 J 1 20 7-5 7-5 7-5 10 M

~=2~=~=4==J=2=~1~91=1=1=3=-=10=i~~=2=-=1-~i~=====:====~~====1=====~====~==6=-=0=:=5=-=1=1~~==8=~ ~~~~~~~~
0

~~~~m~g~~~~~c~~~~~~~~N I~~ TH IS

1_2-1-4-W--1+1-6+-+-+--2--4-j-----j--_+--+--+---j-----j-8---2-+_8-_2___11_-
1

_1____j NO. EA. ~ NuMBER OF BARS OF EACH LENGTH.
1 4 W2 16 0-23 6-11 6-11 5

COMPLETE BILL OF REINFORCING STEEL

DIMENSIONS

DRAWINGS ARE NOT TO SCALE. FOLLOW DIMENSIONS.

GENERAL NOTES:

DESIGN UNIT STRESSES

CLASS B CONCRETE
REINFORCING STEEL (GRADE 601

REINFORCING STEEL
MINIMUM CLEARANCE TO REINFORCING STEEL
SHALL BE 1i" UNLESS SHOWN OTHERWISE.
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3-#4-D2~

L#4-A4

A~

12" CTS.
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I 1B"
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SHEET NO.

1 OF 1

12 ff

...J...., u

9"

_ N

...--------#4-B1.
V1
f­
U

9"

9"

#4-E3~

4-#4-B1

AT 12" CTS.
I /-#4-A5

~l /V

5-#4-A1

AT 12" CTS.

604.11E

I 18"

!---SYMM. ABT. Il

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

10-#4-A1 AT 12" CTS.

0710112001
9/312009

I
6" i 12"

#4-B2~

5-#4-D1

3'-11 ~"

UPSTREAM ELEVATION

5 '-3"

AT 12" CTS.

....,~~

I' U I

ift~~~~';t;;t;?l-I ~....,
f­...

HALF
SECTION B-B

9"

9 ~ff

9"

NOTE: BEND OR CUT A1 BARS IN FIELD TO CLEAR PIPE.

~SYMM. ABT. Il

6"

/

OATE EFFECTIVE:
OATE PREPARED:

HALF ELEVATIOI~

ClF LOWER BAFFLE
AND WING

NOTE: BEND OR CUT 01 BARS IN FIELD TO CLEAR NOTCH IN BAFFLE WALL.

LCONST. JOINT

~--t---4- --~---------------1----------1-----i
,

"
N

,
-IN
N

"..,-

,
-IN
U)

N

"co

9.5
820

TOTAL

I B I

SHAPE 20

SHAPE 15

cu. YD.
LBS.

Detalilna

~tf;~ns;:~

90'
STANDARD HOOKS

JOINT
x 2" (TYP.)

<D[1--- Vert' co IL'eg
W

SHAPE 19

BENDING DIAGRAMS

SHAPE 23

2 111
2

ITEM

SHAPE 11 SHAPE 14

SHAPE 16

~CoNST.
KEY 2"

6'

16"

16"

ESTIMATED QUANTITIES

LBS.

3" :::
U)

CLASS B CONCRETE
REINFORCING STEEL

B-6 8-6 6

9-6 9-6 13

5 #4-B1

AT 12" CTS.

1 "

3-#4-D2

SECTION A - A

12-#4-A2 AT 12" CTS.

13 '-8"

7'-5"

---Z:::::-10-#4-A1

f' c = 3.000 ps i
fy = 60.000 psi

7-#4-G1 AT 12" CTS.

...J
...., U

16"

1b"

2-9

2-5

9-6

_ ...J

. > DIMENSIONS ~i': <i!i': j:
~ - GI---~-----,-----,-----,---,---~-----1 ...... <..:) :::H..:> ::

W VlW"'w BCD E F H K 5i'5 t;i'5 w
~ n: 1--_---1__--+__-+-__-l--__+-_---1__--+--=zc::-..J=---f-...--=...J'--+_~__

Bi ;; g FT. IN.FT. IN.FT. IN. FT. IN.FT. IN.FT. IN. FT. IN. FT. IN. FT. IN.

N

U1

"....,

4 W1 16

4 J 1 20

4 W2 16

AT 8" CTS.
r-r----++-+--------------~_b::1R'F"""'.i,f------::c,;:-',r--li..----o===rf:i-i~ #4-B 1 • B2

#5-F:4-J1~~__+-+-I+-_'_'++:"=!---""~'-'jNf-,!-'o----I----l+.'," ----.
~- ....,~ ...

1 ~ llil~,:·g;gf'~ i '~ ~~ ~
___~ #5-F3----,.~r4-- 1

3
" :....~ ~
~ ,.,1 t';,,~ N

~ 1--- + --!:--l----------,J~"...J_';,,-- .r #4-01 ~ 4' ~ I ~ :

, ..,- ,>::----;-TT"". ,- - I 1----; ...2 f f-=----- - ~ ,
N ~ ~ ::: I"l ~ ..--

t f ~~'I-~--I-.i-1:----11-----,~---.1 ~ ~ - 6" , 1 --- JOI::-

W1 i
':;:2 11>H-#4-A4 .'1 ~ FILLER

N

"co

4 4 A3 20 5-0 5-0 5-0 13

2 4 A4 20 13-3 13-3 13-3 1B

o MARK
o NO.
w
0:: f----

w ""N 0:::- ...
Vl '"

o
z

10 4 A1 11 0-20* 13-21 o-ncr 16-5 16-2 10B

12 4 A2 11 0-1 Bcr 10-0 0-1 Bcr 13-2 12-11 104

1 4 A5 20 10-3 10-3 10-3 7 rl
1B 4 81 19 7-11 0-12 8-2 B-O 96 ~~~

1--2-1-4-B-2-+1-9+-+-+--3--B-"---1-0---1o--+---+--+--+---t----j-4---6-+-4--5---11--
6
-----1 KeF

9 4 01 19 3-B 0-201 5-5 5-3 32

REINFORCING STEEL

MINIMUM CLEARANCE TO REINFORCING STEEL
SHALL BE 1 i" UNLESS SHOWN OTHERWISE.

DIMENSIONS

DRAWINGS ARE NOT TO SCALE. FOLLOW DIMENSIONS.

COMPLETE BILL OF REINFORCING STEEL

7 4 02 11 0-19 10-1 0-19 13-3 13-1 61
1---1---I-+-+-+----,---I----+---,----+---,---+---,---+----,---I----,--t---+--+------1 ALL STANDARD HODKS AND BENDS OTHER THAN
1--_1 +-4----=-D.:..3+1:..:5+-+-+_=2:....-:..:9~t+3:....--1:..:0--+:....2:....-:....9--'t_+:..:2:....-.:..3~t+0:....--1.:..8~t+_=2:....-...:.3~t+0---1-8~t+-9---4 -+_9-_3---11-_6-----1 ~~OFg~G90T~E~~ ~~~~D:~6H H6~~~. PROCEDURE

2 4 D4 14 0-12 0-7 2-9t 2-31 0-181 4-4 4-2 6
1---1---I-+-+-+---I----+-----'_+--+--+---"---t---=-t---+--+------1 HOOKS AND 8ENDS SHALL 8E I N ACCORDANCE
1--4_1-4----=-E_1+2:..:0+-+-+-_4_-6=____1-_--+__-+__+--+---I----+-4---6-+-4---6---11-_12-----1 WITH THE PROCEOURES AS SHOWN ON THIS SHEET.

2 4 E2 23 0-17 5-01 0-12 0-12 6-6 6-5 9
1--2=---+-4:......:E.:.3+2:.:0+-+-+-:....2-=-8--=---+--=----=-~---+--+--+-=-----=--+--=---t-2---B-+-2_-B-I-:....4-----1 ~~~~~~~ O~~N~~~~N A~~ ~~~6~NgN D~~6Rr~SO~~D
1---1---1-+-+-+---1----+---+--+--+---1----+---+--+------1 ARE LI STED FOR FABR ICATORS USE.

1--1_4+-=5:.....:..F-1+1:..:9+-+-+-.:..3--B=----1-7---1-1+--+---1----+---+--+-11---7-+-1-1---6+-1-6-8---1 PAYWEIGHTS ARE 8ASED ON ACTUAL LENGTHS.
B 5 F2 19 0-19 7-0 B-7 B-6 71

1---1---I-+-+-+---I----+---+--+--+---t----j---+--+------1 LENGTH ~ TOTAL LENGTHS ARE MEASURED
1--2=___+-5_F.:..3+2:..:0+-+-+-.:..6_-0=____1-_--+__-+__+--+---I----+-6---0-+-6--0-1--13-----1 ALONG CENTERLINE BAR TO THE NEAREST INCH.

1--12=-4+:..:::.....:..:...:.~+::.:~+-V+-2+-..::.:-=:=---+----f---+--+--+---t----f-3---9-+-3 -_9_I-_
B
-----1 ~R~M~~~S D~~~~~~~N~ I~~~~ Ib~sE~~~~N I ~N TH IS

1--_1-__I-+-+-+-__I-_---'__---'-__....L__..1-__I-_--+_6_-_B-+_6-_B_I-_---1 LINE AND THE FOLLOW ING LINE.

1--_1-__1-+-+-+-_4_-_1+--<...;I:....N.:..C:....RE=-M:..:E:,...N:....T-=---..:5--'t;.-:.IN:....C:....H:..:E:..,:S-I--I----+-4---1-+-4_-1_1-_50-----1 NO. EA. ~ NUMBER OF BARS OF EACH LENGTH.
9-6 9-6 13

DESIGN UNIT STRESSES

CLASS B CONCRETE
REINFORCING STEEL (GRADE 601

GENERAL NOTES:
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10-#4-A1 AT 12" CTS. 9"
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!6"

I
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12"'CTS.
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12 If 3 If

#~-E2

SHEET NO.

1 OF 1

,,
3"

-+~,,,,,,,,,,,,,,,,,,

13t'

3.i"
2

--t ' : V-#~-B1

f- 2-~-W1

T 12" CTS
~~-A5

';,.,~ //

604.12E

AT 12" CTS.

ELEVATION

~SYMM. ABT. Ii.

5 11 !

f­
<{

2-#~-B2 i
I

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

11-#~-A1 AT 12" CTS.

5'-7t"

6 '_1 ~ff

0710112001
9/312009

PIPE CULVERT HEADWALL
ENERGY DISSIPATOR (IMPACT TYPE)

FOR 30" CONCRETE PIPE

UPSTREAM

AT 12" CTS.

HALF
SECTION B-B

13-V 5-#~-01

3.i ff

2

NOTE: BEND OR CUT A1 BARS IN FIELD TO CLEAR PIPE.

6"

2 '-0"

DATE EFFECTIVE:
DATE PREPARED:

HALF ELEVATION
OF LOWER BAFFLE

AND WING
NOTE: BEND OR CUT 01 BARS IN FIELD TO CLEAR NOTCH IN BAFFLE WALL.

f­
<{

If)

rn f­
LL U
I

W~
I ­

rn

.I---t---+L L

"
L{)

TOTAL

I B I

SHAPE 20

SHAPE 15

f­
<{

If)

f­
U

LL
I

W
I

o

CU. YD. 13.2
LBS. 1.170

JOINT
x 2" (TYP.)

Detailina

~g,~ns,:~

90°
STANDARD HOOKS

<D[1--- Vert' co IL'eg
W

SHAPE 19

BENDING DIAGRAMS

2 .i"
2

12 fI

SHAPE 23

ITEM

SHAPE 11 SHAPE 14

SHAPE 16

6"

f­
I
C)

ESTIMATED QUANTITIES

L{)
<{
I

if~
I

l
4" "
--;>

LBS.

3'-9 11

,
-IN
N
I

-..JI
<{f­
:::JCl
f-Z
uw
<{--.J

';,., t I

E-#~-B1

AT 12" CTS.
21-"

2 ,

<.0

CLASS B CONCRETE
REINFORCING STEEL

--.J
<I
Zf­
-Cl
::::;;z
ow
Z-..J

10-0 10-0 7

11-1 0 11 -10 16

3" '"
E--

3"
~

-#~-D1

2 '-51"

K

3"

H

16'-0"

3-#4-02

AT 8" CTS

F

SECTION A - A
15-#~-A2 AT 12" CTS.

E

8'-9 ~I/

DIMENSIONS

o

9-#4-G1 AT 12" CTS. 12"

f' c = 3. 000 ps i
fy = 60.000 psi

C

12 '

12 "

3-6

2-11

o

.>
~-Gf--_____,----,---__,_---,------,_____-_____,--___1

w ~;:5 B
0--
<{ 0::

Bi ;; ~ FT. IN.FT. IN.FT. IN.FT. IN.FT. IN.FT. IN. FT. IN. FT. IN.FT. IN.

4 W1 16

~ J 1 20

~ W2 16

6"

,
"'N
L{)

I

1 4 A5 20 11-9 11-9 11-9 8

6 4 A3 20 5-4 5-4 5-4 21

2 ~ A4 20 13-3 13-3 13-3 18

o

o
Z

MARK
o NO.
w
0::-

W ""N 0::
- <{
If) ::::;;

11 ~ A1 11 2-0~ 15-6 0-20~ 19-3 19-1 1~0

15 ~ A2 11 0-20~ 11-10 0-20~ 15-3 15-1 151

7 ~ D2 11 0-12 11-10 0-12 13-10 13-8 6~

f---t---t-+_+_+_--t---t---+---+---+_--t---t---+---+-------1 ALL STANDARD HOOKS AND 8ENDS OTHER THAN
f--

2
-
1_+-:-DD-~_+11-~+-+-+-2---1-1-+-4---7-t_2-_1_1-+_2_-_6------11_0--1-8-+-2--6-+-0---1-8-t-10_-_5-+_1_0_-_4-+--6

7
-----1 ~~OFg~G90T~E~~ ~~~~D:~6H H6~~~. PROCEDURE

" "" 0-12 0-7 3-0 2-6 0-20 ~-7 ~-5

f---t---t-+_+_+_----,~:--+--+---+--------II----+---+--+---+--------II------1HDOKS AND 8ENDS SHALL BE I N ACCORDANCE
f--2_t-4_D_5_+2-3+_+_+_0---18_,=--+_5_-_7-t__-+__-+-__+_0---1-3_+-0---13-t_7_-_1-+_7-_1------11_-9-----1 WITH THE PRDCEDURES AS SHDWN DN TH I S SHEET.

2 ~ E1 20 3-0 3-0 3-0 ~

f-~-t-~-E-2+2-0+-+-+--5--3-t-----+---+--+--+---t-----+-5---3-+-5_-3-1f--1~-----1 ~~~~~~~ o~~N~~~~/~~ ~~~6~NgN 0~~6Rr~SO~~D
f---t---t-+_+_+_---c-t---t---+---+---+_--t---t---+---+-------1 ARE LI STED FOR FA8R I CATORS USE.

20 5 F1 19 8-8f 4-2~ 12-11 12-9 266
f---t---t-+_+_+_---"----t--"----+---+---+---+_--t---t---+---+-------1 PAYWE I GHTS ARE BASED ON ACTUAL LENGTHS.

12 5 F2 19 2-1 8-1 10-2 10-1 126
f---t---t-+_+_+_---c-t---t---+---+---+_--t---t---+---+-------1 LENGTH ~ TOT AL LENGTHS ARE MEASURED
f--6_t-5_F_3_+2-0+_V+_2+_3---0--=i_+-----'-------'-----------.JL-------'---_+--+_-3---1-+-3--1------11_-----1 ALONG CENTERLINE 8AR TO THE NEAREST INCH.

f-_t-__t-+-+-+-7_-_0--:i+__(,I_N_CR_E_M_E,N_T_=_2,~,----IN_C_H_ETS_I__t-_---+_
7
_-_

1
-+_7-_1-1f-_

32-----1 ~R~M~~~S 0~~~~~~~N~ I ~~~~ I b~sE~~~~N I~N TH IS

f--1_8_+-~-G-1_+2-0+_V+_2+_5---1--=i_+-----'-------'-----------.JL-------'---_+--+_-5---1 -+_5-_1------11_-----1 LINE AND THE FDLLDW I NG LINE.

f--_t-__t-+_+_+_8---5--=f_+--,(_IN_C_R_E_ME,N_T_=------;5,I_N_C_H_ES-,----1__t-_-t_8_-_5-+_8-_5------11_-8-1----1 NO. EA. ~ NuM8ER OF BARS OF EACH LENGTH.
10-1 1 10-1 1 10-1 1 15

20 ~ B1 19 8-5~ 0-13 9-7 9-5 126 ~~IB Dr
f--3-t-4-B-2-+1-9+-+-+--4--0--=---t-0---13-t---+---+---+---t---t-

5
---

1
-+-5---0------11--

10
-----1 KeF

10 4 D1 19 4-4 2-0~ 6-5 6-3 ~2

COMPLETE BILL OF REINFORCING STEEL

REINFORCING STEEL

MINIMUM CLEARANCE TO REINFORCING STEEL
SHALL BE 1 i" UNLESS SHOWN OTHERWISE.

DIMENSIONS

DRAWINGS ARE NOT TO SCALE. FOLLOW DIMENSIONS.

DESIGN UNIT STRESSES

CLASS B CONCRETE
REINFORCING STEEL (GRADE 60)

GENERAL NOTES:
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o
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o
o
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o
w
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w
Vl
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u

z
o
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f­
U
W
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W

Z
W
W
<Il

Vl..,
:r:

~

f­
W
W
:r:
Vl

Vl

(/)

c­
u

N

l.L
I

W
I

(/)

N c­
l.L U
I

W~
I ­r---

OF
SHEET NO.

AT 10" CTS.

r#4-G1

2"
--->0_

0' , 3-#4 E1

AT 12" CTS.~ #4-07

';,.,~ /

5-#4-B1 10"

'L 17-#4-A2

7-#4-A1

AT 12" CTS.

3.i ff

2

604.13E

-- ------f---'- _J V-#4-B1

I+--- SYMM. ABT. 'i.

112 "12"

2-#4-B2 1

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

0710112001
9/312009

PIPE CULVERT HEADWALL
ENERGY DISSIPATOR (IMPACT TYPE)

FOR 36" CONCRETE PIPE

UPSTREAM ELEVATION

(/)
,.,.., c-
'" UI

i ~
I ­

LO

HALF
SECTION B-B

6 '_3"

6'-10"

12 ~ff

I

HALF ELEVATION
(IF LOWER BAFFLE

AND WING
NOTE: BEND OR CUT 01 AND 02 BARS IN FIELD TO CLEAR
NOTCH IN BAFFLE WALL.

NOTE: BEND OR CUT A1 BARS IN FIELD TO CLEAR PIPE.

7-#4-D2 AT 12" CTS.

(UPSTREAM FACE)
1

7-#4-D1 AT 12" CTSr-- SYMM • ABT. 'i.

~ ~ooWNSTREAM FACE) : ~ w
u
- ~:::;

::: u« Uu
LO \3-#4-04 1 ~ l.L ~ ;1

~ c-~ c-:::<Il-t-ti-_-_-_-+_-_-_-_-_--'-_-_-_-_-_-_-_-_----,jj "':¢! '" ;'5

: ? ~ ? ~
V 2-#4-06 1 ~ g ~ :: 1,/r lO ~ U)

7"

DATE EFFECTIVE:
DATE PREPARED:

2'-5 fI

L.CoNST. JOINT

t /

-1----",

G:'0~5=~~~J~~:=;~~~~#=4-=A=4==ti;:!:±.=i=~~
C--I---t+--'L-----h,-Jh-,-+--,~'''--I

~t--~~~==:::====;:::::E~~~~~~~¥~,=f~,,~;j
- L-__ ~.-===±::==:::j:.~,r==:I=~==::::===1~+==;J---,-d

/ I' --.J "------#4-~~
CoNST.-----./ I""" u #4-E3

JOINT 1 7-#4-A1

AT 12" CTS.

(/)
,.,.., c­
l.L U
I

W~
I ­,.,..,

N (/)
l.L c­
I u

W'
I 0

r--- -
c-

'"

I---_-+-__--+_L __ " ~--

,
<!J

,
-IN
r---

<!J

"o

TOTAL

19.0
1.870

~
SHAPE 20

SHAPE 15

(/)

c­
u

l.L
I

W
I

CU. YO.
LBS.

Detailina

, + "trrens;on I ~J

"OOI! ,,0/11 1
T90· !

STANDARD HOOKS

SHAPE 14

<D[f.- Vert i co IL,eg
W

SHAPE 19

BENDING DIAGRAMS

JOINT
x 2" (TYP.)

3.i fl

2

11 "

ITEM

SHAPE 11

SHAPE 16

•. Q~:,
: ------J

,J"--JoINT
FILLER

7"

N

'"'I
if
l

4"
-

8

18

16

89

50

ESTIMATED QUANTITIES

LBS.

<Il
,I

""

,
-IN
r---

4 '-2"

-#4-B1

CLASS B CONCRETE
REINFORCING STEEL

AT 12" CTS.
3"

8-6 8-6

13-7 13-7

12-0 12-0

11-6 11-6

2'-9 "

:f--#4-o2

3"-+HfFlif--- #4 -0 1

17 '-1 0"

3-#4-04

AT 9" CT<.

SECTION A - A

17-#4-A2 AT 12" CTS.

9'-9 11

f'e = 3.000 psi
fy = 60.000 psi

(INCREMENT = 5 INCHES)

10-#4-G1 AT 12/1 CT5. 12/1

FOLLOW DIMENSIONS.

, f ~
"""Iu

7"

11 '

4-0t

8-5 -i
12-0

3-4 1

11 11

--.J
. > DIMENSIONS ~i= ~i= ~
~ ..., ~f_-_____,----,-----,---_,____--,_____-_____,--___1 ...... 0 :::J C> ~

w ~;'5 BCD E F H K ~i5 t;i5 w
~ ~ f-_---t__-+__-+-__+-__t-_---t__-+_z_--'--+_"'_--.J_+-_'"'_---1

i7i;; ~ FT. IN.FT. IN.FT. IN. FT. IN.FT. IN.FT. IN. FT. IN.FT. IN.FT. IN.

16

20

20 V 2

16

4 G1

4 W1

4 J1

4 W2

MARK
NO.

<!J

-'o

3 4 A4 20 15-2 15-2 15-2 30

3 4 82 19 4-21 0-15 5-6 5-4 11

7 4 A3 20 5-11 5-11 5-11 28

o
a
w
0::-

w ""N 0::- '"(/) :::;0
o
z

24 4 81 19 8-71 0-15 9-11 9-9 156

13 4 A1 11 2-21 17-51 2-4 22-0 21-10 190

13 4 01 19 4-11 2-51 7-5 7-3 63

13 4 02 20 4-11 4-11 4-11 43

20

17 4 A2 11 2-4 13-1 2-4 17-9 17-7 200

6 5 03 20 13-5 13-5 13-5 84
f--t---t-+-+-+---t-----t---+---+---+---t-----t---+---+------I ALL STANDARD HOOKS AND 8ENOS OTHER THAN
f_9-t-4- O-4+1_1+-+-+-__t-0_-_12:-+_13_-_2-+_0_-_1_2+ __+-__t-_---+_15_-_2-+_1_5_-_0+_90----1 ~~OFg~G90TgE~~ ~~~~O~~6H H~~~~. PROCEDURE

4 4 05 14 0-12 0-8t 3-0 2-6 0-20 ~-9 4-7 12

DRAWINGS ARE NOT TO SCALE.

COMPLETE BILL OF REINFORCING STEEL

REINFORCING STEEL
MINIMUM CLEARANCE TO REINFORCING STEEL
SHALL BE 1 i" UNLESS SHOWN OTHERWISE.

OIMENSIONS

GENERAL NOTES:

DESIGN UNIT STRESSES

CLASS B CONCRETE
REINFORCING STEEL (GRADE 60)

N

'"I
if
I

r---

JOINT

(/)

c­
u

,.,..,
"
<!J

N

'-"
I

if
I

o

(/)

- c­eo u
I

if~I _

r---

AT 10" CTS.

3"
------;

3"

121"

"----- #4 -W2

A-l

HALF HORIZONTAL
SECTION

!
1

:t
13-#4-A1 AT 12" CTS. 10"

13'-8/1

10'-5"

12 -#4-B2

! ~ 5-#4-B1 10"
8" I,.

i=:X AT ':'~S
, ~

L'

!---SYMM. ABT. 'i.
1

12" 12"1

13-#4-01 AJ 12" CTS. 3" B

J

AT 12" CTS.

/ \

,
"
"
"

----------~================7---------

r--------------(,
, ', '
I I 3 11

:: --;

::i/\' ', ', ',

121"

10" 5-#4-B1

!I

3"
::...;.

7"

B 3"

l

2 '-5"

#4-J1~

HALF PLAN

I

I

---J--JL:
r--- 2 '-5"J L 6'-3 "

: 9 '-3"

6// I 12//12//12/1
/

LCoNST.

DOWNSTREAM ELEVATION

r--- i 1----+~<jJ=_='r.:t -~ l
- t----+-----jf-::±'!;:'==I-r===.l<==o==f:=:::':=~::::;::=j

:: 2" T ~t "" (/)
:~~ L#4-o7 'i' t; 1 #6-F1 ,

:: __ #4-E2 if ~ : 7-#4-02 3"
: : :: I ~ ----------H-+-H--
, , ,.,.., oj. ~ 1 AT 12" CTS.

+ ,
I -IN

N

en
"en

"
<!J
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: I~--------------~: :

... 1 : L ~ :
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z
w
W
<Il

Vl

:r:
f-

Z
o
f­
Z
W
Vl
W
0::
0-

Vl

-..J..,
w
Vl..,

17"

17/1CTS

r---::- SYMM. ABT. ~

'12"12" 5-#4-B1
1

1 AT 12" CTS.

i 2 #4-B3 ~l

12//12 11

9"

5-#4-B2

AT 12" CTS.
2-#4 B4

'.....

GENERAL NOTES:

171/

' .....

B-B

( UPS TREAM FACE)

7-#4-D2 AT 12" CT

'.....

f-LL
«-

(/)::;
f- uu«
, LL

N-..J
~-..J

SECTION

NOTE: BEND OR CUT A1
AND J1 BARS IN FIELD
TO CLEAR PIPE.

00

#4-B1 • B3

(DOWNSTREAM FACE)

7 #4 -D 1 AT 12" CTS.

8'

ESTIMATED QUANTITIES

9"

N

o
W
f­..,
o
o
z..,
o
W
-..J..,
W

L ...J ---r +1..:. _...J U"l

: ~I ~ I 2.111 ~
I-Vl;:..:- +, ,'_l- +-----1-_--1-,....,~ <.0 ~ ~, ~ Vl -..J

~ U ~ I 61/ « u ,-- ~ t; ~
I #4-B2- I ~-,i- N I I z
i ~ 21/1: ~ ~ : ~ #4 -B 1 W~ ~

I ..-- I I L[) ..-- I I ..-- l-

V U_L----JSt=±~~~~~~EL~----L~'jl-----~L(lj f- ~•.';;;"'--- -+ : : « Ld
~ r- .-/' " ,-",7~ : ~

~ I--Vl--,----~L~"-----+ ~:--+-#4---B-6--++J-/lK' i '" ------ ~
~ t; : ~ ( 42" \\-< f-2-#4-W1

~ ~ : ~: DIAMETER Q
J, ~ : #4-B6-----./ ~'K 1 ~'-- -#4-W2

f- : ~N ,,~

« ~J-~t-14=±~"~8==~~...------#4-A6

~t~Ht==aIE~E"§f;,~~~lI@~tj.t·f$/J:::!J~~j::tJ~~
.J \I 2-#4 B5 1 :.J u...,;L#4-A2 "-#4 A l ---.Y ,,) 1 I'---- #4 -J 1

CONST. 17" - 8 ",1,...2;o'f-6...,(",,'t-__7_-_#_4:,--_J_1 l.<-f_2_3_"..j

JOINT ~ 1 AT 12" CTS.
7 #4-A3 AT 12" CTS. 7-#4-A1 AT 12"

(STREAM FACE) (FILL FACE)

5'-0" FOR D3 BARSr- SYMM • ABT. ~ UPSTREAM ELEVATION t3
«

2-#4-D4\, 1 /4-#4-D4 ~ NOTE: BEND OR CUT D1 v LL

Vl,. IJ AND D2 BARS IN FIELD 't' ~
vi '" f-;. 'I TO CLEAR NOTCH IN 2 '" if w

v I 1 BAFFLE WALL. , 2 I" I ct:

'1' : W~ ~ ? r-- SYMM • ABT. ~ l11r2'N ~ ~ -w! ~ ,;, ,; X r#4-D5 #4-D5___________ '/.. ". ~ - ~
':;: P+-++_+---1;---'<'('1I---------+--:1 y \ ~ ~ r---- 0~ 1 #4 -G1- , vi u ~
P"-'~F==l-=#=F~1==:::~-----+-++-----/___j,~=)*'-H+-+----I« '1' u;::: 1 #4-G2------. , ~ LL

00 I( 1 ' if' 1 2-#4-E6 ~ ::::;:
~ ~l ~ 1:=3 2-#4-E1--+l-IJ-,-+--I ~ I- ~
F====F~±4" ~=:f==;:::;:1=i====1f # ~~F==I '" f-:5 114 -#4 -E2 AT 12"CTS. 9' : ~ « g:

• #4-D6 t ~r±_6" ;;~~~i" ~ «:N t 1!1==(=U=P=S=T=R=E=AM==F=A=C=E=)=~1.j,~:-+- y;' ~,' !
--,--~ / ' ~ CONST. JOINT-+---+,-HI+,-I,! _

i #4-A2 i ' , <.0

,
-;N
v
"
N

,
_IN
N

- A

3'-2 11

<---#4-D2

4 #4- 4

AT 6"CTS. :?L(l

3"

A

20' 8"

#4-D1-

v f-«
o uw .........

SECTION
19-#4-A2 AT 12" CTS.

« -

(FILL FACE) (FILL FACE)
2-#4-D4 3 ",

----------J-+-+-----,................'-<.O
AT 12" CTS.

11-#4-G1 AT 12" CTS. 1" 8-#4-B1 AT 12" CTS.

2-#4-J2~

~~

COMPLETE BILL OF REINFORCING STEEL

8"

16"

16"

00

CI MARK • > DI MENS I ONS ~~ ..:U~t;:,:~" ~
~ ~: ... ~ BCD E F H K :1;Z ,--- ... t:>

~ ~ ~ r--+---+--t---+----+--+---+-=~:..:'j=---.jf----'=-+--=~'------I
V) ~ ~ g Flo IN. Flo IN. FT. IN. Flo IN. FT. IN. Flo IN. FT. IN. Flo IN. FT. IN. LBS.

Vl
W

~ t;~
I LL

If
IL(l

~,

,
a
,I
v

rJ, ~ id L#4-A1 ~ #4-J1~ L#4-A8

~~~S;;, ~OJ~T 13~U 11-#4-G2 AT 12" CTS. 12' 9-#4-B2 AT 12" CTS. 6~" (STREAM FACE)
( TYP. ) -~t----'1t-------~=-----=----=-------->~~<--=-----=----=-==-----=---.:...:_--=...:-=-4---+4.....:2---=--:...:..:.:.::..:.::::.....:....:.~

14" 20-#4-A8 AT 12" CTS.

,I
N

,I
N

::::;: -..J
« -..J
W ­
ct: LLf- _

Vl

W W
U u
« «
LL LL

L(l
"
N

,
-IN
00

,
-IN
V

"
N

2 '-4 "

8"

17 fI

14r'

I

5-#4-B1

AT 12" CTS.
(FILL FACE)

6"

12'-1 "

15 '-10"

" '
~~===============~

8'
~

4"
--;>0

2-#4-B3

DOWNSTREAM ELEVATION
~SYMM. ABT. ~

5-#4-B1 12"12"

AT 12" CTS.

14 ~"

17 "

~CONST. JOINT

~+I

,
<.0

2 '-4 "

L(l
"
N

'""
<.0

14-#4-A1 AT 12" CTS. (BOTTOM)

14-#4-E2 AT 12" CTS. (UPSTREAM)

14-#4-A3 AT 12" CTS. (TOP)

7 '_3 11

OF
SHEET NO.

HEADWALL
TYPE)

PIPE

f' c = 3.000 ps I
fy = 60.000 psi

604.14E

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

0710112001

9/312009

PIPE CULVERT
ENERGY DISSIPATOR (IMPACT

FOR 42 11 CONCRETE

DESIGN UNIT STRESSES

CLASS B CONCRETE
REINFORCING STEEL (GRADE 60)

REINFORCING STEEL

MINIMuM CLEARANCE TO REINFORCING STEEL

DllENSIONS

DRAWINGS ARE NOT TO SCALE. FOLLOW DIMENSIONS.

DATE EFFECTIVE:

DATE PREPARED:

TOTAL

28.2
4.090

CU. YD.
LBS.

BENDING DIAGRAMS

ITEM

CLASS B CONCRETE
REINFORCING STEEL

N LO

'i' I

if if
I ~

10"

SECTICIN

17/1

#6 -F 3 -------

#4-E6

A-J

#6-F1-

HORIZClNTALHALF

14-#4-D1

PLAN

10'-3 If

V-#4-J2

4"
- f--2---

HALF

9"

2'-4/1 B I

V
,I

00,
a
N



-~ '------------ 16 " 16 " ~ ~ _

~ !/48 ,,~\\ ~---t-t--+-+_8_" ~
r\ ~ DIAMETER I) / \

/ \ ~ ~

z
w
W
<Il

o
W
f­..,
o
o
z..,
o
W
-..J..,
W
Vl

N

131/1
r-----::- SYMM. AB T. If.
i 12"12" 6-#4-B1

I AT 12" CTS.

i 2 #4-B3 ~l

6-#4-B2 12"12"

AT 12" CTS.
2-#4 B4

13-V

N

NOTE: BEND OR CUT A1
AND J1 BARS IN FIELD
TO CLEAR PIPE.

#4-B1.B3

15"

9"5 '_3 If

AT 12" CTS.

(F I

10 11

3 '-51"

1 "9-#4-B1

L FACE)
3-#4-D4 2 ",

-------+-++-~E-__,...+..~<.O

AT 12" CTS.

,
-IN
N

22'S"

12 '-31"

(FILL FACE)

12-#4-G1 AT 12" CTS.

8"

=

14"

<Xl

"
r<l

,
-IN

"
r<l

,
-IN
r-­
,I
N

,
-IN
r-­
,I
N

2 '_3 If

9"

16"

I

-

17'-3 11

16"

~+I

2'-3/1

-IN
a
,I
<.0

21-#4-A8 AT 12" CTS.

-L-----I---'-------------------------l.----.J _,------j.-----J

~CONST. JOINT ~N

DOWNSTREAM ELEVATION 20 '

~id L 16-#4-A1

12-#4-G2 AT 12" CTS. 12 '

~N· L#4-J1
(J)

9-#4-B2 AT 12" CTS. 81"
9"

(STREAM FACE)

13-V 6-#4-B1

AT 12" CTS.

" "t---SYMM. ABT. If.
12 12 i

; 6" 6-#4-B1 131"

14 ' 21#4-A2 AT 12" CTS. 15/1

2-#4-B3

4"
- f--2--

1S-#4-D1

16-#4-A3 AT 12" CTS. (TOP)

OF
SHEET NO.

604.15E

f'e = 3.000 psi
fy = 60.000 psi

FOLLOW DIMENSIONS.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

0710112001
9/312009

PIPE CULVERT HEADWALL
ENERGY DISSIPATOR (IMPACT TYPE>

FOR 48" CONCRETE PIPE

DATE EFFECTIVE:
DATE PREPARED:

REINFORCING STEEL
MINIMUM CLEARANCE TO REINFORCING STEEL
SHALL BE 1 i" UNLESS SHOWN OTHERWiSE.

DIMENSIONS
DRAWINGS ARE NOT TO SCALE.

DESIGN UNIT STRESSES

CLASS B CONCRETE
REINFORCING STEEL (GRADE 60)36.7

4.940

TOTAL

CU. YD.
LBS.

BENDING DIAGRAMS

CLASS B CONCRETE
REINFORCING STEEL

10"

SECTICIN

13 ~"

#6 -F 3 ------

#4-E1

A..J

#6-F1--

HORIZClNTALHALF

16-#4-A1 AT 12" CTS. (BOTTOM)

16-#4-E2 AT 12" CTS. (UPSTREAM)

7'-10-k-"

PLAN

10'-1 O~"

f:;r-#4-J2

HALF

1O~"

2'-3 11 9'

LD,
N
N



NO TRANSVERSE JOINTS THROUGH PAVEMENT BETWEEN THESE LIMITS
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E1 BARS IN TOP

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

SHEET NO.

604.29C 1 OF 2

DROP INLET
TYPE X

DATE EFFECTIVE: 04/01/1983
DATE PREPARED: 812112009

NO DIRECT PAYMENT WILL BE MADE FOR CUTTING PIPE NOR FOR
CUTTING AND BENDING REINFORCING BARS.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

GENERAL NOTES:

TOP OF DROP INLET WALLS SHALL BE LEVEL AND TO THE ELEVATION
OF BOTTOM OF SLAB AT EDGE OF TRAVELED WAY OR BOTTOM OF CURB
AND GUTTER AT DROP INLET.

ALL CONCRETE ABOVE THE TAR-PAPER SEPARATION JOINT IS TO BE
CONSTRUCTED DURING PAVING OPERATIONS OR CURB AND GUTTER
CONSTRUCTION; AND WILL BE PAID FOR AS SQUARE YARDS OF
CONCRETE PAVEMENT OR LIEAR FEET OF CURB AND GUTTER.

ALL CONCRETE BELOW THE TAR-PAPER SEPARATION JOINTS SHALL
BE CLASS "B" CONCRETE. CONCRETE IN INVERTS SHALL BE PLACED
AFTER DROP INLET HAS BEEN CONSTRUCTED.

REINFORCING BARS SHALL BE CUT AND/OR BENT AT PIPE OPENINGS.
ALL U AND F-BARS SHALL BE SECURELY TIED TOGETHER AND FAS­
TENED TO SECURE AGAINST ANY POSSIBLE DISPLACEMENT DURING
THE PLACING OF CONCRETE. THE REINFORCING STEEL SHOWN ON
THIS DRAWING IS IN ADDITION TO ANY REINFORCING SHOWN ON
DRAWINGS FOR CONCRETE PAVEMENT OR CURB AND GUTTER.

H4 -BARS

RUCTION JOINT

1 1-"
2

H BARS

2'-0"

SECTION C-C
(EXTENSION)

PLAN

VARIABLE (6'-0" MIN. - 11'-0" MAX.)

G-BARS AT 9"+ CTRS

R=2t~ (\1

-

\K-BARS G-BARS
~ y \ "rn

~ /c----

m-co V1

---- 0::
'-------

I-
U

f' BEVEL/ +1
ROUNDING ~

~
01

-IN V1
I- 0::
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«
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01 I

---l
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"" ~CONST
L-BARS H1 TO

6" I 12 " I 6"

W
---l
m
«
0::
«
>

-co

1 .i"
2

6"

18 "6"

3'-6"

SECTION A-A
( I NT AKE BOX)

2'-0"

6"

6"

(1) SEE DRAWING 609 00 OR SPECIAL

U-BARS AT 7" CTRS. A-BARS

NORMAL CURB R=2t"~
I

~'jl'

" ~-~.-----I'-" --- 'Cn ./ I • V1 0::
El-BAR~

-- -- -- -
I- '{ 4 ) 0:: I-

r--- « u
I I- (2)

m
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-~-- T N 01

~3) u
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& V ~

............ 1 V1 0co 0::
~

«
co - 1i'

• m
~z 1 III

V1 I

1.i"
0::«2 V1 I-V1~ V1 2

~
0:: U:::J2 0:: «

z~ « m +1
:i~

m I ~

I
U 01« -IN

0-
~ I-

-'------- <t-- -
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(2 ) 2 LAYERS co
I \OF TAR PAPER

(3 ) E1 -BARS 4 BZ-BARS AT 9" CTRS. 6" 3 B1-BARS
(4 ) E2 -BAR

I
AT 6" CTRS. CONSTRUCTION

7 A-BARS I JOINT

-

CURB DRAWING FOR THESE DIMENSIONS 1.i"
C..-, I A..-,2

K-BAR~ I
----

If A-BARS

~ /-- ----/I 12 " TRANS IT I ON (SEE DETAILS
r --------- --------- --------- --------- --------- - - - -- -1- - - - - - -- - - - - - --I

TRANSITION I I I ON LEFT)
I I I

I-B~El-BARS
I I I
I

I18 n 18 n
I I I 9"18 " 18 n

L~BA"t-- I I

I I I

I I I

I I I

I
I --------- --------- --------- --------- --------- I I
I- I I #

I I

I I I ;
I

NORMAL SLOPE OF 2' 3" -' I I I

GUTTER AT THIS POINT I" :=:! - C..... I --
-------+-------

I I
I

I

I /
2"-,-----

1------- B I I NORMAL DEPTH

fI
II /18 " 18 n 18 " 18 " ._______NORMAL SLOPE MINUS 1 f' L OF GUTTER AT- - I I-- -----~

I / THIS POINT--- ------------------------~----------------------- I I /-- I- -- - --------- - - -- - - - - - /-- I-- U-BARS F-BAR I /--- IN TO~
I--- ------ NORMAL SLOPE
~

/-- DIRECTION OF FLOW-
-------~~--~~~I

F-BARS~ ..
BOTTOM

I

co IN -- I /
~

___ I

I
I /--

-- I /--- / ~ \--- I---

I I

~EDGE OF CONCRETE PAVEMENT STRUCTURE

I

A..-J
I ~

~E1-BARS
4'-6" 6" L 3'-0" 12 " IN BOTTOM

-
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I. A MINUS 11" .1
FOR TYPE A AND

C COLLAR

#6 BAR
(SEE TABLE FOR LENGTH)

BENDING DIAGRAM FOR B-BARS

B1
C-BARS

B-BARS

W
D... -------------------------- x

A-BARS 0, D... D... OJ I-, <l:
C-BARS ,

---' z 0
0:

I 0 Z
W

I ro OJ ----------------------- >
I
I ~z V1 I- ---'
I Z V1

::::J
I U, ::2 w FLOW LINE

D-BARS
l- x
X

-------------------------- W

- , w---_ .... ,

B-BARS C-BARS D-BARS (1 )

z C-BAR
N~

~::2

B..J
(1 )

.1
I. I:'NC • N

A ELEVATION

SECTION B-B
(FOR BOX CULVERT TO PIPE)

TYPE C COLLAR

SHEET NO.

1 OF 2604.40F

PIPE COLLARS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 1010112000

DATE PREPARED: 812112009

(1) ONE LAYER COMMERCIALLY AVAILABLE
55-POUND ROLL ROOFING.
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D...

C-BARS

FLOW LINE

A~
21-"

2

•

C

21-"
2

ELEVATION
(FOR CONCRETE PIPE
TO CONCRETE PIPE)

A-BARS

A COLLARTYPE

SECTION A-A

C-BARS 2 1-"
2

B-BARS

-IN
N

w
D...

D...
,

W,, l-
I W
I 0:

OJ I U,, Z
I 0
I U, ::2,

W,
,, 0

, 0:
, , <l:
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I I II I I
I I II I \
I I II I I
I I II I I
I I II I I
I I II I I
I I II I I

'v.........~L,_:,LLJ ,V~V-~/
CORRUGATED
METAL

COUPLING CULVERT PIPE
BAND

25 t"

CORRUGATED METAL
CULVERT PIPE

18r'±

TYPE B COLLAR
(FOR CONCRETE PIPE TO

CORRUGATED METAL PIPE)

/

VlVl
<t z
w<t
0...---'
_0...

o...z
LLO

°z
W3=
NO
_I
VlVl

TABLE OF DIMENSIONS
DIMENSIONS LENGTH OF BARS QUANT IT I ES

BOX PIPE
SIZE SIZE A( #J5 ) B( #6) C( #4) o(#J5 )
(FT. ) ( IN. ) A B C 6 REQUIRED 4 REQUIRED 8 REQUIRED 6 REQUIRED CONCRETE STEEL

(FT. -I N. ) (FT. -I N. ) (FT. -I N. ) (FT. -I N. ) (FT.-IN. ) (FT. -I N. ) (FT. -I N. ) (CU. YD. ) (LBS. )

2 x 1 "- 24 5-1 4-9 1-0 4-10 10-4 0-9 4-6 0.65 1242

2 x 2 30 5-3 5-3 1-4 5-0 11-0 1-0 5-0 0.93 134

3 x 2 36 6-1 5-10 1-4 5-10 12-5 1-0 5-7 1.16 151

3 x 3 42 6-5 6-5 1-4 6-0 13-4 1-0 6-0 1.29 162
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J I I I I I I \ I I II I I
I I I I I I I I I II I I
I I I I I I I I I II I I
I I I I I I I I I II I I
I I \ I I I I I I \1 I I
I I I I I I I I I II I I
I I I I I I I I I II I I
I I I I I I I I I II I I
I I I I I I \ I I II I I

I I I I I I I ~~~'~§!§I 1 1 I 1 I I I II I
I I I I I I I
I I I I I I I
I I I I I I I
I I I I I I 1
I I I I I I I
I \ I I 1 I I
I I I I I I I
I I I I I I I
I I I I I I I
I I I I I I I
I I I I I I I
I I I 1 1 I I
I I I I I I I
I I I I I I I
I I I I I I I

\ / ...__- ...-I- ..... I-- ... -I ...... ~ ...... ..l ....... ~ ... _- .... -:". ... ..l- ....... ;",. '-

MINIMUM WALL
THICKNESS SAME
AS CONCRETE PIPE

TABLE OF DIMENSIONS
SIZE DIMENSIONS LENGTH OF BARS QUANTITIES

OF PIPE

LARGE SMALL A & B C A( #J5 ) B( #6) C( #4)
( IN. ) ( IN. ) (FT.-IN. ) (FT. -IN. ) 12 REQUIRED 4 REQUIRED 8 REQUIRED CONCRETE STEEL

(FT. -IN. ) (FT. -IN. ) (FT.-IN. ) (CU. YD. ) (LBS. )

12 12 2-8 1-0 2-5 5-10 0-9 0.21 70

15
12

3-0 1-0 2-9 0.27
15

6-6 0-9 0.25 77

12 0.33
18 15 3-3 1-0 3-0 7-0 0-9 0.32 84

18 0.30

12 0.36
21 15 3-6 1-0 3-3 7-6 0-9 0.34 90

18 0.33

15 0.44
24 18 3-10 1-0 3-6 8-2 0-9 0.40 97

24 0.36

18 0.71
30 24 4-5 1-4 4-2 9-4 1-0 0.66 114

30 0.60

24 0.88
36 30 5-0 1-4 4-9 10-6 1-0 0.79 128

36 0.76

30 1.05
42 36 5-7 1-4 5-4 11-8 1-0 0.98 142

42 0.89

36 1.22
48 42 6-2 1-4 6-0 12-10 1-0 1.13 158

48 1.03

42 2.02
54 48 7-1 1-8 6-9 14-8 1-6 1.90 181

54 1.76

48 2.27
60 54 7-8 1-8 7-5 15-10 1-6 2.13 196

60 1.97

54 3.04
66 60 8-3 2-0 8-0 17-0 1-9 2.85 210

66 2.65

60 3.36
72 66 8-10 2-0 7-7 18-2 1-9 3.16 225

72 2.93

PIPE PLACEMENT
SHEET NO.

2 OF 2604.40F

PIPE COLLARS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 1010112000
DATE PREPARED: 812112009

3' X 3' BOX
USE 42" PIPE

\ 1/
I'... /

V
I

1\ ),_/
3' X 2' BOX

USE 36" PIPE

.......... _/

~

1\
( 1

1I

2' X 2' BOX
USE 30" PIPE

o
2' X 1 1 ' BOX
USE 24 ~ PIPE



SHEET NO.

1 OF 2

3.50"

SECTION 8-8

604.70

SLOTTED DRAIN
TYPE A

PLAN
LOCKING PLATE DETAIL

"
c~~-- l~;~~

~
ISOMETRIC DETAIL

DRAIN GUIDE CAN BE
USED WITH TYPICAL DRAIN
GUIDE STEEL WALLS.

DRAIN GUIDE
STEEL WALLS

LOCKING
(2 )

DIAMETER OF
CORRUGATED METAL
PIPE VARIES

DATE EFFECTIVE: 03/01/1994
DATE PREPARED: 812112009

PORTION OF END COVER
PLATE IS NOT SHOWN
FOR CLARITY ONLY

CORRUGATED METAL P PE

CORRUGATED
METAL PIPE

liE"

"A"

DRAIN GUIDE
ASSEMBLY

ANGLE 2 1-" X
1 1-" X l.ii

2 16

(1) FOR STANDARD 10 FT .• 12" DIA.
PIPE. "c" = O. FOR ALL OTHER PIPE
SIZES "c" IS IN MULTIPLES OF "A".

JOINT CONNECT ION (2) LOCKING PLATE TO BE INSTALLED AT:
A. EACH END OF DRAIN GUIDE.

SECT I ON B. EACH SEAM.
C. EACH MID-POINT OF OPEN SLOT.

(TYPICAL FOR JOINT (3) IN 20 FT. SECTION FOR TWO PIECE
CONNECTION SECTION DRAIN GUIDE. INCREASE NUMBER OF

TYPE "A" AND TYPE "8") ..... L_O_C_K_I_N_G_P_L_A_T_E_S_B_Y_T_W_O_. __:-:---I
MISSOURI HIGHWAYS AND TRANSPORTATION

COMMISSION
105 WEST CAPITOL

JEFFERSON CITY. MO 65102
1-888-ASK-MODOT (1-888-275-6636)

COUPLI G
BAND

RIVET
FASTENER

,1,2: i:'"1A

Cl SEAM Cl ~EAM
"c" (1) ,

20'-0" (STANDARD 20 FT.)
10'-0" (STANDARD 10 FT.)

E

A

SLOTTED PIPE DETAIL

"A"

liE /I

CUT OUT SLOT FOR DRAIN GUIDE WALLS TO FIT
OVER CORRUGATED METAL PIPE SEAMS (TYPICAL).

OPEN SLOT
(TYP. )

SLOTTED DRAIN GUIDE

2"

Cl SEAM
,

Cl

SIDE ELEVATION

2"

DIMENSION SCHEDULE LOCKING PLATES
REQUIRED (3 )

PIPE
BlO GlO B20 G20 D E 10 FT. 20 FT.DIAMETER A

12 " 31 f' 25 ~" 22f' 19f' 16~" 28 ~" 27 ~" 9 17

15 " 27f' 10" 7" 20" 17" 2L1f' 23f' 10 19

18 " 26 *" 15 " 12 " 33 ~" 23 *" 22t" 10 194

2'1 " 25 " 20" 17" 15 " 12 " 22 " 21 " 11 21
30" 2'1 %" 21 " 18 " 17 t" 1'1 t" 21 %" 20%" 11 21
36" 2'1 i" 21 ~" 18f' 18 i" 15 i" 21 i" 20~" 11 21

"0"

END COVER

"A"

STEEL WALL
A

Cl SEAM TO BEGIN AT
TOP END OF PIPE

I.

1 "

W
0...

0...

«
o

A

/ PLATE '\'TEEL PLATE
A-"

7 \
/I

_J I ! I J ! lI I, ,,
L DRA IN GUIDE I I

II, " II, "

o 375"

0"
TYP.

N

TYP.

CHANNEL
COUPLING
BAND

"8"

2"

1 ~1_"-----'--(TYP. )

TYP.

WALL 0

3.'107"

3.'107"

1

° 2.657"
1°

DRAIN GUIDE DETAIL

~
o·
en 0...

'J r-->-
'>s " .1-

~

~[ 1 I

0.50" I 6.'168" I 0.78

SECTION A-A
END COVER PLATE DETAIL

TYPE A SLOTTED DRAIN
(FORMED SHEET)

DRAIN GUIDE
ASSEMBLY

en
N
co

o

f' DIA.
CARRIAGE BOLT

1 "
2"

2.657"

I" (TYP. )1 -

m
CORRUGATED
METAL PIPE
(FLANGED ENDS)

"A" TYPE
JOINT CONNECTION SECTION

DRAIN GUIDE PLAN

19'-10" (STANDARD 20 FT.)
9'-10" (STANDARD 10 FT. OR TWO PIECE FOR STANDARD 20 FT.)

SLOT
OPENING

DRAIN GUIDE
ASSEMBLY

0.50"

DRAIN GUIDE
SECTION (TYPo)
DRAIN DETAILS

O.~B15"R
l ,'It'. )

':.0 DRAIN GUIDE
STEEL WALLS
1'1 GA.

SEE LOCKING
PLATE DETAIL.
THIS SHEET

SLOT OPENING SEE DRAIN GUIDE
(TYP.) 2::s DETAIL. THIS SHEET.

Ic::::::Jc::::::Jc::::::Jc::::::J c::::::Jc::::::J~ c::::::Jc::::::Jc::::::J

----------------------------------------------,0
~ SEAM "B" ~

, <14 GA. SHEET METAL ;
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SHEET NO.

2 OF 2

/I
/I

L..-G

/I
/I

604.70

/I
/I

SLOTTED DRAIN
TYPE B AND TYPE C

GRATE liE" "A"TYPE
C 2"2 " 2 4 "
C 6" 3"

......- DIRECTION OF FLOW

6" C-C
I" "I

SECTION G-G

FILLET WELD AT EACH SIDE
OF GRATE AT EVERY OTHER
CORRUGATION ON THE TANGENT.

/I
/I

GRATE WELDING DETAIL

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

20' NOMINAL LENGTH

TYPICAL PIPE SECTION

03/01/1994
812112009

GRATE SLOT WELDED TO PIPE.
SEE GRATE WELDING DETAIL.

~" BEARING BAR

1 "

PIPE

~" SOLID WELD SPACER

FILLET WELD--~~~~~

DATE EFFECTIVE:
DATE PREPARED:

{

12"
15 "
18 "

D= 24"
30"
36"

GALVANIZED
GRATE

BEARING BAR

COUPLING BAND

LEG

1-----+ ~" SOL ID
WELD SPACER

til DIA. CARRIAGE SOL T

f' DIA. CARRIAGE BOLT

2 t" X 1 f' X ~" X 2"
LONG BAND ANGLE

PIPE

SIDE VIEW
TYPICAL COUPLING BAND

COUPLING
BAND

COUPLING BAND

STRUCTURAL STEEL SLOTTED DRAIN
(TYPE C)

TOP VIEW

2 t" X 1f' X ~" X 2"
LONG BAND ANGLE

GALVANIZED
GRATE

~" DIA. CARRIAGE BOLT

PIP

2"
( 3

SECTION F-F

2 t" X 1 f' X ~" X 2"
LONG BAND A GLE

2 t" X 1 f' X ~" X 2"
LONG BAND ANGLE SPOT WELDS

(EACH SIDE OF
1 f' LEG BAND ANGLE)

WELDS (EACH
OF BAND ANGLE)

COUPLING
BAND

L.. D

FILLET WELD AT
EACH SIDE OF GRATE
AT EVERY OTHER
CORRUGATION ON
THE TANGENT.

SECTION D-D

GRATE WELDING DETAIL

SECTION A-A

BEARING
BAR

f' DIAMETER
CARRIAGE oLT

1 "

2" TYP.
(3" MAX. )

STRUCTURAL STEEL SLOTTED DRAIN
(TYPE B)

A..J

)..... .... ....1 I--~

TOP VIEW

2" TYP.
(3" MAX. )

TYPICAL PIPE SECTION

COUPLING BAND WIDTH

20' NOMINAL LENGTH
GRATE SLOT WELDED TO PIPE.
SEE GRATE WELDING DETAIL.1 "

{

12"
15 "
18 "

D= 24"
30"
36"

SIDE VIEW
TYPICAL COUPLING BAND

COUPLING BAND

\ \ 1\

\\\\\\\\
\\\\\\\

\ \ \ \ \ \ \
\ \ \ \ \ \ \

~" BEARING
BAR--~

PIPE

2 t" X 1 f' X ~" X 2"
LONG BAND ANGLE

GALVANIZED
GRATE

COUPLING BAND
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SPLASH PAD

SPLASH PAD

4 u STABILIZED PERMEABLE BASE

<Xl

0::
W
o
---l
::::JW
oz
:r:­
Vl---l

T MIN.

0::
W
o
---l
::::JW
oz
:r:­
Vl---l

12 '

GEOTEXTILE FABRIC WITH
12 u LAP UNDER BASE OR
SHOULDER --------<

POROUS BACKFILl.:

4 u PERFORATED PIPE

FLEXIBLE PAVEMENT
STRUCTURE

4 u STABILIZED
PERMEABLE BASE
4 uTYPE 1
AGGREGATE

RIGID PAVEMENT
STRUCTURE

4 U TYPE 1 AGGREGATE BASE

GEOTEXTILE FABRIC WITH
12 u LAP UNDER BASE OR
SHOULDER

POROUS BACKF ILL __..f

4 u PERFORATED PIPE

SPLASH PAD

SPLASH PAD

0::
W
o
---l
::::JW
oz
:r:­
Vl---l

4 u

T MI

0::
W
o
---l
::::JW
oz
:r:­
Vl---l

12 '

GEOTEXTILE FABRIC~~~ __~~
12 u LAP ON TOP -

POROUS BACKFILL

4 u PERFORATED PIPE

RIGID PAVEMENT STRUCTURE

4 u TYPE 5 AGGREGATE BASE

GEOTEXTILE FABRIC WITH
12 u LAP ON TOP ---"--~----~y

POROUS BACKFILL J

4 u PERFORATED PIPE

FLEXIBLE PAVEMENT STRUCTURE

4 u TYPE 5 AGGREGATE BASE

MEDIUM DUTY HEAVY DUTY

EDGE OF PAVEMENT

COUPLING OR EQUAL
WITH 2 CLAMPS (TYPICAL)

EDGE OF PAVEMENT

AT SAGS

PIPE AGGREGATE DRAIN OUTLETS SHEET NO.

1 OF 4605.101

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

PAVEMENT UNDERDRAINAGE
PIPE AGGREGATE PAVEMENT

EDGE DRAINS FOR
FULL DEPTH SHOULDERS

DATE EFFECTIVE: 06/01/2013
DATE PREPARED: 41112013

GENERAL NOTES:

ON SUPERELEVATED CURVES PLACE LONGITUDINAL
UNDERDRAIN ON LOW SIDE ONLY.

CONSTRUCT OUTLETS AT LOW POINT OF SAG CURVE.

250 FT.

500 FT.
375 FT.

S. 1

> 2
> 1 AND s. 2

4 u PIPE
UNDERDRAIN

ROADWAY
PROFILE DISTANCE

GRADIENT (%)

4 u PIPE LATERAL
(NON-PERFORATED )

MAXIMUM ALLOWABLE DRAINAGE
DISTANCE TO OUTLET OR SEPARATION

DISTANCE BETWEEN OUTLETS

PVC SCHEDULE 40 LONG
SWEEP 90 0 ELBOW OR
EQUAL (TYPICAL)

I

I

I I

~

FLOW -

4 u PIPE UNDERDRAIN

PVC SCHEDULE 40 LONG
SWEEP 90 0 ELBOW OR
EQUAL (TYP ICAL)

GLUED CONNECTION (TYPICAL)

FLOW -

OF

4 u PIPE LATERAL
(NON-PERFORATED)

FLO

ON GRADIENT

DETAIL

PVC SCHEDULE 40 LONG
SWEEP 90 0 ELBOW OR
EQUAL (TYP ICAL)

4 u PIPE
UNDERDRAIN



INCIDENTAL BASE
(NO DIRECT PAY)*

• lJ. •• lJ. •• lJ. •• lJ. •

-----------------------------------~~-~-:~~-;:--~~~~~-~ P~~----
ETAIL B

• lJ. •• lJ. •• lJ..

o
LLW
O-l

W
w>
g ~~-----.!c2~'-_----~T-'-Y'--'PE'=-----CAc..:2=-------"S:'..CH-,oO:::cU=.cLO::cE::C.R-'-----__~
WI-

RIGID PAVEMENT WITH PERMEABLE BASE

PCC
PAVEMENT

4" PERMEABLE

4" TYPE 1 BASE

GEOTEXTILE FABRIC WITH
12" LAP ON TOP

POROUS BACKFILL

4" PERFORATED PIPE

INCIDENTAL BASE
(NO DIRECT PAY)*TYPE A2 SHOULDER

RIGID PAVEMENT WITH TYPE 5 BASE

PCC
PAVEMENT

4" PERFORATED PIPE

GEOTEXTILE FABRIC
12" LAP ON TOP

POROUS BACKFILL

-----------------------------,~
r 0<l:
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INCIDENTAL BASE
(NO DIRECT PAY)*

TYPE A2 SHOULDER

-----------------------

==========================-----~-------------~~~~-;~PAD
4" PERFORATED PIPE 2% SLOPE

2 '

r
<l:
~

DETAIL C

FLEXIBLE PAVEMENT WITH PERMEABLE BASE

HMA
PAVEMENT

4" TYPE 1 BASE

GEOTEXTILE FABRIC WITH
12" LAP ON TOP

POROUS BACKFILL

INCIDENTAL BASE
(NO DIRECT PAY)*

TYPE A2 SHOULDER
2' or

~~J--I ~-------------------------~----------------------- ~~

co 2% SLOPE SPLASH PAD
4" PERFORATED PIPE

DETAIL A

FLEXIBLE PAVEMENT WITH TYPE 5 BASE

HMA
PAVEMENT

4" TYPE 5 BASE ~~~~~~~~~~~mcm~~~~8}l~~~~EBLJ
GEOTEXTILE FABRIC WITH
12" LAP ON TOP

POROUS BACKFILL

c=J PCC (PORTLAND CEMENT CONCRETE)

C2J HMA (HOT MIX ASPHALT)

~ BASE

* BASE MATERIAL (ASPHALT MILLINGS. RECYCLED
CONCRETE. TYPE 1 BASE. ETC.) APPROVED BY
THE ENGINEER.

DETAIL A DETAIL B DETAIL C

GENERAL NOTES:

SEE DETAIL OF PIPE AGGREGATE DRAIN OUTLETS ON
SHEET 1.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

PAVEMENT UNDERDRAINAGE
PIPE AGGREGATE PAVEMENT

EDGE DRAINS FOR
TYPE A2 SHOULDERS

DATE EFFECTIVE: 06/01/2013
DATE PREPARED: 41112013 605.101

SHEET NO.
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ITEM 2: 1 3: 1 LI: 1 6: 1
A 5.48' 6.19 ' 6.95' 8.58'
B 2.70' 3.07' 3.Ll6' 4.28 '
C 0.78' 1. 12' 1. Ll9' 2.30'
D 2.00' 2.00' 2.00' 2.00'
E 2.00' 2.00' 2.00' 2.00'
F 0.46' 0.61 ' 0.78' 1.18 '
G 0.71 ' 1.07 ' 1. Ll6' 2.27 '
H 2.31 ' 2.51 ' 2.71 ' 3.13 '

CONC. 0.15 C. Y. 0.17 C. Y. 0.20 C.Y. 0.25 C. Y.SECTION B-B

SECTION A-A

1.0' 1.0'

TYP. -I- TYP.

, is;)

-.---+-- --0L -LeL -+-_"'"-L, , ,
lSl I
....;t I I I

Cf. 4" DIA. PVC
OUTLET PIPE

GEOTEXTILE FABRIC
WITH 12" LAP ON TOP.

GEOTEXTILE FABRIC
WITH 12" LAP ON TOP.

18 "

6" DI A.
PERFORATED
DRAIN PIPE

6" D IA.
PERFORATED
DRAIN PIPE

SECTION D-D
WITHOUT PERMEABLE BASE

POROUS BACKFILL (2)

RIGID OR FLEXIBLE
PAVEMENT STRUCTURE

RIGID OR FLEXIBLE
PAVEMENT STRUCTURE

4" TYPE 1
AGGREGATE BASE

LI" TYPE 5
AGGREGATE BASE

POROUS BACKFILL (2)

18 "

LI" STABILIZED
PERMEABLE BASE

SHEET NO.

3 OF 4605.101

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

PAVEMENT UNDERDRAINAGE
CROSS DRAINS

DATE EFFECTIVE: 06/01/2013
DATE PREPARED: 41112013

GENERAL NOTES:

PRECAST CONCRETE SPLASH PADS MAY BE INSTALLED AS
APPROVED BY THE ENGINEER.

TOP OF SPLASH PAD SHALL MATCH EXISTING CROSS SLOPE.
CONSTRUCT BEND IN SPLASH PAD WHERE CROSS SLOPE
CHANGES.

DIMENSIONS ARE APPROXIMATE AND CAN BE ADJUSTED AS
DIRECTED BY THE ENGINEER.

SECTION C-C

I I I

---W....,i
4

" !4" t-I----I~

CONCRETE SPLASH PADS

2"/. MIN. SLOPE
D

, ,, ,

, ,, ,, ,

, ,, ,

CROSS DRAIN

DITCH LINE

DITCH LINE

D
~ - ------------------

SECTION D-D
WITH PERMEABLE BASE

EDGE OF
TRAVELED
WAY

EDGE OF
SHOULDER

EDGE OF
TRAVELED
WAY

EDGE OF
SHOULDER
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GEOTEXTILE FABRIC
LAP 12" ON TOP

PAY LIMIT

AGGREGATE

12" MIN.

SECTION A-A

PAVEMENT WIDTH

Z

2

EAR TH------'-''¥7<~'''*-..

PAVEMENT WIDTHPAY LIMIT

SHOULDER X-SLOP ROADWAY SLOPE ROADWAY SLOPE SHOULDER
X-SLOPE

-..J
<t
W
Vl

<t

SECTION S-S
CUT &. FILL
ELEVATION

GENERAL NOTES:

AGGREGATE UNDERDRAIN TO BE USED ONLY WHERE DESIGNATED
ON PLANS.

AGGREGATE UNDERDRAIN SHALL BE PLACED AT THE LOW POINT
OF THE SAG AND THE SPACING OF AGGREGATE UNDERDRAIN
SHALL BE APPROX. 500'. AGGREGATE UNDERDRAINS WILL BE
OMITTED ON THE CREST VERTICAL CURVES AND ON THE HIGH
SIDE OF SUPERELEVATION. THE LOW SIDE OF SUPER-
ELEVATION SPACING MAY BE DECREASED AS DIRECTED BY
ENGINEER.

THE BOTTOM OF THE AGGREGATE DRAINS SHALL BE AT OR
BELOW THE BOTTOM OF THE PAVEMENT'S AGGREGATE SUBBASE
AT THE POINT OF CONTACT. THE TOP OF THE AGGREGATE
DRAINS SHALL BE NO HIGHER THAN THE BOTTOM OF THE
SHOULDER'S AGGREGATE BASE.

SHOULDER LINE

.....-..... S
AA

EDGE OF PAVEMENT

f---------Cow- POINT
! OR SAG

~Il GRADE ON ROADWAY = MINUS(-)! Il GRADE ON ROADWAY = PLUS (+) ~____________ L ~---------- ~ _ _
I.
I

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

PAVEMENT UNDERDRAINAGE
AGGREGATE UNDERDRAINS

EDGE OF PAVEMENT
500' MIAXIMUM SPACING

SHOULDER LINE

__-----""-L_R_OADWAY DITCH

L..-..... S

500' MAXIMUM SPACING500' MAXIMUM SPACING

EDGE OF PAVEMENT

PLAN DATE EFFECTIVE: 06/01/2013
DATE PREPARED: 41112013 605.101

SHEET NO.
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------------------

SLOPE

~EDGE OF TRAVELED WAY

62' -9"

69' -5" MI N.

____ TRAFF IC

EDGE OF SHOULDER~

A.......EDGE OF TRAVELED WAY~

TRAFFIC---~·~

SEE DETAIL A SHEET 2 OF 7

I

""~~lIB B B B D D D D D D D D D D D D D D D B

-- ~-
~B B B B

OBSTACLES
B B B8~B D D D A D D A D D- . D A D D D A B

z
2' MIN ~ 2' MINL

~

r--
N

~ EDGE OF SHOULDER

~ /~
~v

11

:r:
u
I-

o
I­
<l:L
---'0
LLI-

I­
, 0
rom

+--+---1'-------<1

PIER AT ( OF MEDIAN
PLAN VlEW

GENERAL NOTES:

MEDIAN WIDTH VARIES
WOOD POSTS AND WOOD BLOCKS MAY BE USED ON TYPE E
GUARDRAIL.

~ 1--_-rS=..:H-'-'O"-'U=..:L=..:D:...:E=..:R-'----'W'-'I:...::D'--'T-'..:H

TYPE E GUARDRAIL
MISSOURI HIGHWAYS AND TRANSPORTATION

COMMISSION
105 WEST CAPITOL

JEFFERSON CITY. MO 65102
1-888-ASK-MODOT (1-888-275-6636)

MEDIAN PIER PROTECTION
BULLNOSE GUARDRAIL SYSTEM

THE BULLNOSE GUARDRAIL PAY ITEM INCLUDES THE
STRUCTURE BETWEEN POST 10 AND THE NOSE. THE
REMAINING GUARDRAIL WILL BE PAID FOR AS STANDARD
GUARDRAIL ITEMS.

SUITABLE DRAINAGE MUST BE PROVIDED WHEN MEDIAN
GRADING IMPEDES NORMAL FLOW.

GUARDRAIL
POST (TYP)

SHOULDER WIDTH >-
<0:
3:

et:: 0
W W
0 ---'
---' W
::::J >
0 <0:
:r: et::
Vl l-

LL LL
0 0

TYPE E GUARDRAIL
w w
CJ CJ

SHOULDER SLOPE 0 0
w w...

27"
MIN.

27"
MIN.

I
I
I
I

I I
- -- - - -1- - - -"1- - - ---

I i I

lOr'"

II MEDIAN ~
AND OBSTACLE

SHOULDER SLOPE..

LL
o

w
CJ
o
w

et::
W
o
---'
::::J
o
:r:
Vl

LL
o
w
CJ
o
w

o
w
---'
w
>
<0:
et::
I-

SECTION A-A DATE EFFECTIVE: 08/01/2012
DATE PREPARED: 7/27/2012 606.01F
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NOSE
CABLE

U-BOLT CABLE
CLIP DETAIL

SLOTTED
RAIL NO.

t" U-BOL T--------:·-.
CABLE CLIP

BREAKAWAY TERMINAL
POST SLEEVE

BEARING
PLATE

BREAKAWAY TERMINAL POST SLEEVE

..
(TYP. )

RAIL #<1

BEGIN STANDARD THRIE BEAM CONSTRUCTION
(SEE CROSS-SECTION BELOW)

12'-6" 12 GAGE THRIE-BEAM
GUARDRAIL SECTIONS (TYP.)

-I
(J)

1

DETAIL A

RA IL #3
SLOTTED

37 -L"

3<1'-7"

RA IL #2
BENT AND
SLOTTED

15'-10"

NOSE CABLE
ANCHOR PLATE
(BACKSIDE
OF SPLICE)

R

NOSE CABLE
WITH SWAGED
END BUTTONS

RAIL #1
BENT AND
SLOTTED

SIX t" DIA U-BOLT
CABLE CLIPS SPACED
OUT ON NOSE. HOLD
CABLE TO BACKSIDE
OF THE RA IL. R 5' -2~"

f' BOLT WITH NUT
AND TWO WASHERS

POST DETAILS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

MEDIAN PIER PROTECTION
BULLNOSE GUARDRAIL SYSTEM

GENERAL NOTE:

RAILS NUMBERS 1. 2. 3 AND <1 ARE TYPE E GUARDRAIL.
RAIL NUMBER <1 IS A STANDARD THRIE BEAM. NOT SLOTTED.

POST 1 DETAIL

THRIE BEAM POST
78" LONG

WITH 14" BLOCK
POSTS 9 AND 10

)
4- -

)-
;;'I~ ;:'1"4-=)N

;'Ia
~

rn rn
~

N

';;1"
lI)

"

"'I

N

o

THRIE BEAM CRT POST
78" LONG

WITH 14" BLOCK AND
14" TAPERED BLOCK

POSTS 3. 4. 5. 6. 7. 8

"'I "' "'I
N

~
~ N

rn

"' rn rn
3" ~

"4 N
DIA.

w
OJ
::::J 5"l- e
z A307
0 BOLT
I- "'I«

lI)0 ~

"z 0
::::J e-
o
l.L

D
---l
W
W
I-
If)

-co

THRIE BEAM BCT POST
WITH 72" FOUNDATION TUBE

AND 1<1" TAPERED BLOCK
POST 2

c- ~
lIl.

;;'I~
".

;:'Iac-

[>2"N ~

rn ;:'Ia rn
4
DIA.~

()
r--.-

It wN OJ

5" ::::J

1307
I-

- - -- z
BOLT 0

~

I-
«

'=-Ia 0
Z

" ::::J
(J) 0

~D
l.L

---l
W
W
I-
If)

-en

THRIE BEAM BCT POST
WITH 96~" FOUNDATION TUBE

POST 1

DATE EFFECTIVE: 08/01/2012
DATE PREPARED: 712712012 606.01F

SHEET NO.
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10ImI

STANDARD CABLE
ANCHOR PLATE

I/~ETAILA

I>

-

. = @

PLAN

/

CABLE ANCHOR
ASSEMBLY

~NOSE CABLE ANCHOR PLATE

~/ ~SWAGED CABLE B~N

liiIil

--:=
r
....A
~-

~
I [J==;a!!'!o);==\-----1-

• • ,
,

I:I:l,,, !!l

NOSE REINFORCING CABLE~

\

t

CABLE
END
PLATE

@

NOSE CABLE
ANCHOR PLATE

DETAIL B

DETAIL B

L..A N

SECTION A-A
POST 1 POST 2 POST 3

ELEVATION
CABLE ANCHOR ASSEMBLY

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

SHEET NO.

3 OF 9606.01F

MEDIAN PIER PROTECTION
BULLNOSE GUARDRAIL SYSTEM

CABLE ANCHOR

DATE EFFECTIVE: 08/01/2012
DATE PREPARED: 712712012

1" HEX NUT AND WASHER

CABLE END PLATE

~" STEEL
ANCHOR PLATE

2"4"4"

1 '-4"

DETAIL A

r DIA. HOLES (TYP.)

2 /I 4 /I

CABLE
ASSEMBLY

END VIEW

~" R
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3/1 DIA.---./4
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POSTS 2 THROUGH 8
STANDARD BLOCKS

Ir3~/I DIA.

f-----+--+$-

i" 0 I A. ~ _

~---

8/1 6/1

BLOCKS FOR POSTS 9 AND 10
STANDARD BLOCKS
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W
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:r:
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Z
o
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W
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0-

~

-co ~

r- ~ r- 3 t" DI A•

'-----------+-+J-

THRIE BEAM ANCHOR POSTS

TAPERED BLOCK

THRIE BEAM CRT POSTS

Y
MISSOURI HIGHWAYS AND TRANSPORTATION

M DOT COMMISSION
105 WEST CAPITOL

JEFFERSON CITY. MO 65102
1-888-ASK-MODOT (1-888-275-6636)

MEDIAN PIER PROTECTION
BULLNOSE GUARDRAIL SYSTEM

POST AND BLOCKS

DATE EFFECTIVE: 08/01/2012
DATE PREPARED: 712712012 606.01F

SHEET NO.
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RAIL SECTION 1 (NOSE SECTION)
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SPLICE OVERLAP LINE (TANGENT SECTION
10'-6" (SHOP BEND TO 34'-2" RADIUS) FOR 13:1 ORI-------------------'--=-------'=--------':..c..:....:=----=-='-'-'-=-----'-=---=----=I------'-=--=--=-=------'----------------- F LATTER TAPERS)

6'-3" (SHOP BEND TO 34'-2 RADIUS) 6'-3" (TANGENT SECTION FOR 6:1 TO 13:1 TAPERS)

12'-6" (TANGENT SECTION FOR 3.6:1 TO 6:1 TAPERS)

RAIL SECTION 2

10"-" 11 " 11 " 1Ot" 11 " 1 02." 1Ot" 11 " 11 " 1 02." 11 " 1O{"

I

"" "",, ""

=
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e::>,

Of Of =

~r DIA TYPICAL

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

MEDIAN PIER PROTECTION
BULLNOSE GUARDRAIL SYSTEM

RAIL SECTION 1. 2 AND 3

SHEET NO.

5 OF 9606.01FDATE EFFECTIVE: 08/01/2012
DATE PREPARED: 712712012
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STEEL PLATE. A306
12 i" x 51" x a"

( 1 ) STUD. THREADED ENT I RE LENGTH.

SHEET NO.
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

MEDIAN PIER PROTECTION
BULLNOSE GUARDRAILS SYSTEM
PLATES AND CABLE ASSEMBLY

DATE EFFECTIVE: 08/01/2012
DATE PREPARED: 7/27/2012

8/1

~/1 STEEL
PLATE

DETAIL OF
STEEL BEARING PLATE

6' 6/1

DETAIL OF CABLE ASSEMBLY

-

7/1 5 t/l

I
7/1

3/1 DIA. ( 6 x 19 )"4
3" 1 ~" 3" GALVANIZED CABLE
"8 16 "8

I I
~ Q<![.\~m//4f'?~ ///-----.';:....---Q=imm~\mmlJ!lH.1-~~ =_

;::; _ ~ ~1 ~ STANDARD SWAGED , _
~ ~ FLAT WASHER FITTING AND STUD (1)
~ - LOCK WASHER

1/1 HEX NUT
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TOP VlEW. RA IL #1
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END SECTION

13'-10~U 2 1-"

UCoLD TUFF u BUTTON, S-409 SIZE NO. 12 SB 2f'
STOCK NO. 1040395 FOR i U DIA (6 x 25) WIRE ROPE
(OR ANY SIMILARLY SIZED SWAGE-GRIP BUTTON FERRULES)
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TOP VIEW. RAIL #2
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

MEDIAN PIER PROTECTION
BULLNOSE GUARDRAIL SYSTEM

THRIE BEAM AND
CABLE LENGTH

08/0112012
712712012

DATE EFFECTIVE:
DATE PREPARED:

END SECTION

FRONT VIEW (UNBENT)

12' 6 u 12 GAGE TYPICAL THRIE BEAM SECTION
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MEDIAN WIDTH LESS THAN 50'

SECTION C-C
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AREA OF MEDIAN FILL (SEE SECTION C-C)
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, " , " " ~ , "Y,P i I

I

TYPE E GUARDRAIL (TYP.)~

50' MIN.

LIMITS OF END
TERMINAL (2)

MIN.

c--
EDGE OF SHOULDER I

0 r/ 2'Z Vl
~w

1-0...
VlO

/-10:1

~---'

XVl
w

0 ~ZVl
~w

1-0...

~
VlO
~---'

XVl
w

EDGE OF SHOULDER

c--

(1) TYPE E GUARDRAIL 12'-5 u IN LENGTH AND FACTORY FORMED
TO THE REQUIRED RADIUS.

(2) PAYMENT FOR THE END TERMINAL WILL BE CONSIDERED FULL COMPENSATION
FOR ANY TRANSITION SECTIONS. BACKUP ASSEMBLIES.
OR OTHER ITEMS NECESSARY FOR PROPER INSTALLATION AS
REQUIRED BY THE MANUFACTURER.

* VARY SLOPE NO STEEPER THAN 15:1 TO UTILIZE A FULL 12.5'
LENGTH OF GUARDRAIL WHEN ATTACHING TO THE CRASH WORTHY
END TERMINAL.

GENERAL NOTES:

TYPE B CRASHWoRTHY END TERMINAL SHALL BE LATEST
VERSION AND SHALL BE INSTALLED ACCORDING TO
MANUFACTURER'S RECOMENDATIONS.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

TYPE E MEDIAN
PIER PROTECTION

MEDIAN LESS THAN 60'

DATE EFFECTIVE: 08/01/2012
DATE PREPARED: 712712012 606.01F
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------TRAFF IC

EDGE OF SHOULDER~

~EDGE OF TRAVELED WAY

A ...

EDGE OF TRAVELED WAY~

EDGE OF SHOULDER~

TRAFFIC -------

I

'/U
I-

~WI-~

40 •• 0...

-l LnO

LL2 • -l

/ 2' MIN.
0 Lnlf)

~- I-
001-

/0
rn

-,-----

LIMITS OF TYPE E GUARDRAIL 50' FOR (2) ~.

BEGINNING OF 37'-6" 6'-3' 37.5' 12.5' l ~
LENGTH OF NEED ( 1 ~--I ~ ~ w
AT THIRD POST rRJ~Oll Il MEDIAN AND ~~~Z- 0... ,,~ V_A_R_IE_S_------Ill OBSTACLES TRANSITION

DETAIL A~ .'_3".'-3 , J.: " \-"" SECTID0 ;''' ~

_'---- -- ---~{i~0}E---1~:::::L::::t~L:::::i1L:;1~' ~~f'~F~~~~~~~:t.~:~r-t'"~1~~~.~=:t;'·I=-~~~~~1 ~==:=,=,==~:~~L~'i-~\S~~~~~~"~1~~.;./.~~4\~~~~~~=,=·:::::'r:::::::::'·=::r-!:;:;'·~F~~~f~---~L%Fh------- -
~ \(2) 25 L'-3,j 1\ T~PE EI ""- Il / _ 0.: 5, '0'-3'\ "'---END ?' MTN. f-- /

"'-----4 R 1"'- ...... _ GUARDRAIL OBSTACLES N>- , ' 0-3 SECTION

~W "'" 37'-6" I ~(~) .\ ~e END ...V------7I" /' ,:;6':0
"0... ""''''-----4 12.5' 37.5' -II BEGINNING OF ..- /' u,
Ln 0 ~ ~ 1--------------11 ANCHOR LENGTH OF NEED .-l

~~ • ~ 50' FOR (2) 6'-3' LIMITS OF TYPE E GUARDRAIL AT THIRD POST _ Lnlf)

PIER AT ~ OF MEDIAN (1) TYPE E GUARDRAIL IN THIS REGION SHALL
BE 12'6" IN LENGTH AND FACTORY FORMED
TO A 75' RADIUS.

60' MEDIAN WIDTH
(2) TYPE A NON-FLARED CRASHWORTHY END

TREATMENT.

I - - __

2' MIN.

TYPE E MEDIAN
PIER PROTECTION

60' MEDIAN OR GREATER

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

GENERAL NOTES:

WOOD POSTS AND WOOD BLOCKS MAY BE USED ON TYPE E
GUARDRAIL. END ANCHOR SECTION TO BE USED ON
TERMINAL END OF TYPE E GUARDRAIL.

END ANCHOR TO BE LOCATED EYOND THE LONGITUDINAL
LIMITS OF TYPE A NON-FLARED CRASH WORTHY END
TERMINAL.

TYPE A NON-FLARED CRASHWORTHY END TERMINAL SHALL
BE THE LATEST VERSION AND SHALL BE INSTALLED
ACCORDING TO MANUFACTURER'S RECOMMENDATIONS.

DETAIL A

~
'-311'

I 3 11
\ \

, 0 - \ \ II

'~".3'-~-.
\ \3'-H' \
\ '\
\ \ \ \

\!Il POSTS,,\ \ \
\ ", L\--::;:;::::::;irl, \ \

\

I
TRANSITION
SECT IONI

TYPE E
-------

SHOULDER
WIDTH

GUARDRAIL
POST (TYP.)

2' MI N.

SECTION A-A

I
I
I
I

I 1 I
----T--,---r----

I 1 I

~
1

~MEDIAN I
OBSTACLE I

Il
AND

0::
LL W
DO

-l
W::::J
ClO
OI
Wlf)

SHOULDER
WIDTH

~ 1-------1
LL3:
o

o
ww
ClO
ow
w>

4
0::
I-

DATE EFFECTIVE: 08/01/2012
DATE PREPARED: 712712012 606.01F
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12'-6"

GROUND LINE OR
SHOULDER ELEVATION
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I

I
II

I
I

II
I

~I!..~

A

"
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PLAN

ANCHOR ASSEMBLY

12'-6"

300' MAX. (BETWEEN ANCHORS)

""IT"

'I

,,,,,,,, ,
III..J

r:;:'l
II II
II II
II II
II II
,~,

f' CABLE

12'-6"

CABLE END

u
u

u
u

u
u

u
('

I·

A

"
: ~ =====, C ======::::::(==)::===~J.Ell§===c==-===~@~==a===, ,
'~

ANCHOR ASSEMBLY

,,,,,,
.... ? :

t> / .. / I

'~,':< EXPANDABLE OR SCREW :~~
'-, TYPE ANCHOR ::::

"~u.~

END ANCHOR LINE POST INTERMEDIATE ANCHOR

ELEVATION

OF 2
SHEET NO.

606.400

ONE-STRAND ACCESS
RESTRAINT CABLE

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

07/0112004
812112009

DATE EFFECTIVE:
DATE PREPARED:

o
I

CLAMP'""4

(" - - ...
I,
---------

1" X

f' X 2"
LAG SCREW

CABLE

WOOD POST
(4" X 4" SQUARE

OR 4" ROUND)

,,,,,,,,,,
.... -........ I

'---,, ,
1 ...J

1 i" DI A.
NOT REQUIRED
FOR LINE
POST

DETAILS

01 :'""""II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
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II
II

"""

r--ri j'CABLE
"
~:

, ", ", "
, II
, II
, II
, II

, ", "
I II I
I J

........ I't ....
r II l
I II I
L _ .11 __ ,

CLAMP'""41" X

r' BoL T
AND WASHER
(~" HOLE)

1 i" DlA.
NOT REQUIRED
FOR LINE
POST

II II
II II
II II
II II
II II
II II
II II
II II
II II

:~----~
Ir----~

II II
--'--- ~I .11

POST

STEEL POST
(53 X 5.7 STD. BEAM)

o
I
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TYPICAL LOCATION
SHOULDER INSTALLATION

PLATE WASHER
& HEX NUT

8"

1" DIA.

6"

1 ' -1"

STANDARD
TURNBUCKLE

Ii

SPLICE DETAIL

5"

ANCHOR ROD ASSEMBLY

6 ' -6" ROD

ATTACH TO ANCHOR

I; 2" ~ 4" @ 4" @2" ;~
V,( ,(T ,(,(,(,(,(,( / ,(,(,(,(,(,( / ,(,(/ .,......,..Z.....,Z~Z.,...Z~?

V Z Z Z Z Z j' / v/ j' j' j' / j' j1 vj' j' / j' j' j' j1 .,.7',"7',-;/"c.."""~..L....I.:......Ll.

ACCESS-RESTRAINT CABLE GREATER THAN 300 FEET IN LENGTH REQUIRES AN INTER­
MEDIATE ANCHOR AS SHOWN.

1" DI A.

I"

12" 12"

I

" 1" EYE BOLT -I I" -I
6/1 6"

3 CLIPS REQUIRED I" ] -I 1" DIA.

Q2222~~~ ~-.-.-I-.~I~~~~-@~~
f' CABLE IMBLE "'" STANDARD TURNBUCKLE ~PLATE

& HEX

CABLE END

WASHER
NUT MISSOURI HIGHWAYS AND TRANSPORTATION

COMMISSION
105 WEST CAPITOL

JEFFERSON CITY. MO 65102
1-888-ASK-MODOT (1-888-275-6636)

ONE-STRAND ACCESS
RESTRAINT CABLE

DATE EFFECTIVE: 07101/2004
DATE PREPARED: 812112009 606.400
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10' MAX.

S MAXIMUM FOR 13
N WIRE TIES.

1
3

~[
",~~"", .' .~

, ,
'~, ,, ,

~
, ,, ,, ,

@
~ , ,, ,

@
, ,

~
, ,, ,, ,, ,, ,, ,

l...--

10' MAX.
HOG RINGS AT 18 u

CENTER
TENSIO

I.©.I

9

, ,, ,, ,, ,, ,

DRIVE OPENING

0.

8

I.©.I

m

'17

6

4

WALK OPENING
I'
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CHAIN-LINK FENCE

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

WIRE SIZE AND HEIGHT OF FABRIC
SPECIFIED DIAMETER HEIGHT OF

FABRIC
INCHES GAGE MESH INCHES INCHES
0.120 11 2 36. 42
0.148 9 2 48. 60
0.192 6 2 72. 84

DATE EFFECTIVE: 0210112007
DATE PREPARED: 8/21/2009

GENERAL NOTES:

WEIGHTS OF MATERIALS SHOWN IN TABLE ARE FOR ASTM F 1043
GROUP IA. SIZES SHOWN ARE FOR STEEL AND ALUMINUM.
EQUIVALENT ASTM F 1043 ALTERNATIVES MAY BE USED.

PULL POSTS SHALL BE USED AT SHARP BREAKS IN VERTICAL
GRADE OR AT APPROXIMATE 500' CENTERS ON STRAIGHT RUNS
OR AS DIRECTED BY THE ENGINEER.

DRILLED HOLES © IN SOLID ROCK SHALL PROVIDE A DIAMETER
OF NOT LESS THAN 2 u GREATER THAN THE MAXIMUM TRANSVERSE
DIMENSION OF THE POST SECTION.

ALL POSTS SHALL HAVE PROVISIONS TO SECURELY HOLD THE TO
TENSION WIRE IN POSITION AND ALLOW FOR REMOVAL AND
REPLACEMENT OF A POST WITHOUT DAMAGING THE TOP TENSION
WIRE.

THE MESH SIZE SHALL BE 2 INCHES ±i IN. MEASURED IN
EITHER DIRECTION AS THE MINIMUM CLEAR DISTANCE BETWEEN
THE WIRES FORMING THE PARALLEL SIDES OF THE MESH.

WIDTH SIZE ( IN. ) LBS/FT.
~_ END CORNER N/A 2 t DIA. 5.79OR PULL POST
3 LINE POST N/A 2 u DIA. 3.65

0),GATE POST :':. 6' 2 ~ DIA. 5.79
(SINGLE GATE :':. 13' 3 ~ DIA. 9.10
OR 1 LEAF OF :':. 18' 6 DIA. 18.97DOUBLE)

> 18 ' 8 DIA. 24.70
5 BRACE N/A 1 t DIA. 2.27
6 TRUSS ROD N/A 3 -R

7 GATE FRAME N/A 1 ~ DIA. 2.72

MINIMUM DEPTH FOR SETTING POSTS
HEIGHT OF FE CE

DESCRIPTION 48 60 72
SIZE (I N. ) ::, 1Lt (IN.) SlLt (IN.)

~ ENDCORNER 30 55 36
& PULLPOST 36 42 42

10 12 12
R) LINE POST 24 ;U 55

30 36 4L
10 12 12

@) GATE POST 30 jb 5b
36 42 4L
10 12 12

POST TOPS

POST TOPS TO BE PRESSURE FITTED
OR SCREWED. POST TOPS MAY BE
ELIMINATED FOR ALL POSTS EXCEPT
PIPE POSTS. IF POST TOPS ARE
ELIMINATED. POST LENGTH
SHALL BE INCREASED 3 u

•

LEGEND MINIMUM SIZE FOR FENCE HARDWARE
CD FABRIC
® END. CORNER OR PULL POST
@LINEPOST
@ GATE POST
® BRACE
® TRUSS ROD
CD GATE FRAME
® STRETCHER BAR

t u X t" PLATE
® STRETCHER BAR BAND
(9 END OR CORNER CLAMP
Q) POST TOPS

(OTHER THAN LINE POSTS)o FABR IC TIES
~LINE POST TOPS WITH OR

WITHOUT TOP RAILS
(9 ONE-HALF FABRIC HEIGHT

OR AS RECOMMENDED BY
MANUFACTURER

o

WAY

FABRIC

TRAVELED

2'
MAX.

"
"
"

I--

tl TRAVELED WAY

BARBED WIRE
EXTENSION BRACKET

1

1

1

1
wiz.
-I
-l.

:;=!
"I0:.

1

1

1

~PRIVATE FENCE

TYPICAL LOCATION

0:
<l:
>

-
cD

o

R/W
LINE

10' MAX.

1 : 1 SLOPE

NOTE: IF POSTS CANNOT BE DR IVEN
TO DEPTHS INDICATED BECAUSE OF
ROCKY SOILS OR OTHER CONDITIONS.
THEY SHALL BE REMOVED AND RE­
PLACED IN FOOTINGS. POST TOPS
SHALL BE PROTECTED AGAINST DAMAGE
AND ALL POSTS WHICH ARE DAMAGED
DURING INSTALLATION SHALL BE
REMOVED AND REPLACED.

ALTERNATE LINE
POST ANCHORAGE (DRIVEN)

TYPICAL TRENCH
DETAILS

gs gs gs - '------ '-'
LLLLLL

:::: :::: ::::

~

~

-www~~~~:"t ~"'..'"
uuu ii "
zzz

~~~----

X
<l:

FABRIC~~

COILED SPRING
STEEL TENSIONj
WIRE /
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Il TWO f' DIAMETER i7i
U-BOLTS WITH HEX
NUTS AND WASHERS
(ALL GALVANIZED)

~.,

:.'

Il 2" DIAMETER OR 2~" DIAMETER
VFENCE POST

:.'

TYPICAL FENCE POST CONNECTION

.:.,

TACK WELD #4
TO U-BOLTS

7 II X 61/ X ~"

FLOOR PLATE
(TYP. )

GROUT (f' MIN. )
FOR GALVANIZED
STEEL POST OR ~

i" INSULATION ~

PAD FOR AL UM INUM ':'~~~~~:22:~~~_,_----,-_N~1­
POST

'""2
DIAMETER
U-BOLTS

Il TENSION
WIRE

Il 2"
DIAMETER
PIPE

~
--

Il 1 t"
DIAMETER
PIPE

~

lD
I

BARS

SECTION A-A

~ ,
o '<:T

"
If)

Il 2 f'
DIAMETER
FENCE POST

STRETCHER BAR
BAND (TYP.)

PULL POST

I~~__ STRETCHER BAR
(TYP. )

TENSION WIRE
(TYP. )

1~~~il~~ii~~(HOG RING AT
~ 24"INTERVALS. )

7" x 6" x ~"

FLOOR PLATE
(TYP. )

I ,I I

L 1 6"i
MiN.
A

GROUT ---./
(f' MIN.)
(TYP. )

FABRIC TIE AT
ABT. 12"
CENTERS (TYP. ~---~-....w'/V'..-~ #g GAGE

)< - 2"
WIRE MESH
(TYP. )

LINE POST

x
~ <l:

:¢«"'2 x xxx

:x><:' r/" " " " " "

S

1 t" DIAMETER Il 2" ~ EXPANSION______ A DIAMETER

'X 'X 'X 'X 'X 'X I

2
DIAMETER
FENCE POST

~ ''X 'X 'X 'X 'X 'X 'Xx. 'X 'X 'X 'X

I ,xx

I

I

)<
I ~STRETCHER BAR
I BAND (TYP.)
I

I )<
)<

I
~I

I ~STRETCHER
BAR (TYP.)

S I

f~ i Ix

x x x x x x x x x x x x x x x'

I 2!. IV " """ "" """ ""l I, I-.~---------------,-----------

,,' ~ Il 2 -L" l2-#4 BAR

TERMINAL POST

l£J
MIN.

f' DIA
U-BoLT
( TYP.

SHEET NO.

1 OF 1607.11H

CHAIN-LINK FENCE
FOR RETAINING WALLS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

06/0112009
413012009

DATE EFFECTIVE:
DATE PREPARED:

THE CHAIN-LINK FENCE SHALL BE IN ACCORDANCE WITH
APPLICABLE PARTS OF SEC. 607.

MAXIMUM POST SPACING IN HORIZONTAL DIRECTION SHALL BE
10'-0" .

GENERAL NOTES:

PAYMENT FOR U-BOLTS WITH NUTS. WASHERS. AND #4 BARS
WILL BE CONSIDERED COMPLETELY COVERED BY THE
CONTRACT UNIT PRICE FOR CHAIN-LINK FENCE (RETAINING
WALLS).

PULL POST SHALL BE USED AT SHARP BREAKS IN VERTICAL
GRADE OR AT APPROXIMATE 100~0" CENTERS ON STRAIGHT
RUNS.

Il ~" x ~"
SLOTTED _I

HOLES FOR '<:T r­

f' DIAMETER
U-BOLTS

I / Il FENCE POST
~ 3"

6"

3"

l." 4.1.. 11

PLAN OF FLOOR PLATE
Il 2" OR 2~"

MODIFIED TYPE B GUTTER

~g
DIAMETER
PIPE

~ 1" TYP.

~" R t Iri" R
../4

~ I
... 11 TWO '" (A'I DIAMETER

~
~

4 ~" A lD . ~ ~. lD

, U-BOL TS A
~

, . .. flo .. f> -, It' 0. N
A. A' "

~

I" "
A I A A AlA..-"'---- - ,;~ -'--t-~-'-,~- :-'-:.'" -,-- ~---

--_.

, A A ..... .'

3" 6" 2" 3"
3- #4 BARS

AT EQUAL SPACES

2' -1 "

'.,.' .'

*" R

'""2
DIAMETER
U-BOLTS

I Il 2" DIAMETER
~PIPE FOR FENCE
I

I

ALTERNATE SECTION A-A
FOR MSE WALLS

FENCE CONNECTION FOR MSE WALLS

PART ELEVATION
(TYP ICAL)

MODIFIED TYPE A GUTTER

I (;' 2" OR 2-L"
~"'- 2

* PLACE EXPANSION SLEEVE AT
ABOUT 30~0" CENTERS WITH
AT LEAST ONE EXPANSION
SLEEVE BETWEEN PULL POSTS.

or DIAMETER
9"I~ PIPE

I ~ 6" TYP.
I ~

3" R ~ 3" R......../4 N '4
~

• ! I~ TWO t"" /"".
~

4 ~"
A I I- ~IAMETER W 'A lD

~ U-BOLTS ~

.~-- .. o. "0. "00 >Of> "110 "r> N
I. 4.. .. .. .. .... ~

-t--.~.-- -:.--.-~t- _A__ ~_,~___ - --- -t--- -~'-~ -~--:- ~ ~-~--
~I IJ. 4 I IJ. I IJ. A I

3" 6" I 3"
f--'=+

4- #4 BARS AT EQUAL SPACES

3'-6"

t" R
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CONCRETE SIDEWALK

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CURB AND GUTTER

CURB AND GUTTER
(2 )

MAINLINE '\
PAVEMENT \ SIDEWALK

1

(5) -I -16...'(~I)N. -I

t f----IF I

t....----__J--J\d/l PREF ORMED
FIBER JOINT

GENERAL NOTES:

ALL AREAS OF THE PEDESTRIAN ACCESS ROUTE MUST
BE COMPLIANT WITH THE AMERICANS WITH DISABLILITES
ACT - GUIDELINES FOR ACCESSIBLE PUBLIC RIGHTS
OF WAY. EXCEPTIONS MUST BE APPROVED BY THE ENGINEER.
ALL OTHER AREAS OF NON-COMPLIANCE SHALL BE REMOVED
AND CORRECTED AT THE CONTRACTOR'S EXPENSE.

THE SURFACES OF PEDESTRIAN ACCESS ROUTES AND ELEMENTS. AND
SPACES REQUIRED TO CONNECT TO PEDESTRIAN ACCESS ROUTES.
SHALL BE FIRM. STABLE. SLIP RESISTANT. AND SHALL NOT
POND WATER.

WHERE SIDEWALKS ARE LESS THAN 5 FT .• 5 FT. X 5 FT. PASSING
SPACES EVERY 200 FT. SHALL BE PROVIDED AND ARE PERMITTED
TO OVERLAP PEDESTRIAN ACCESS ROUTES.

THE CROSS SLOPE OF THE CONTINUOUS PEDESTRIAN ACCESS ROUTE
THROUGH ENTRANCES. ALLEYS. AND SIDEROAD CONNECTIONS WITH
STOP OR YIELD CONTROL SHALL BE 1.00% TO FACILITATE DRAINAGE
(2 . 00% MAX. ).

WHERE PEDESTRIAN ACCESS ROUTES ARE CONTAINED WITHIN
PEDESTRIAN STREET CROSSINGS WITHOUT YIELD OR STOP CONTROL.
THE CROSS SLOPE OF THE PEDESTRIAN ACCESS ROUTE SHALL BE
5.00% MAXIMUM.

WHERE PEDESTRIAN ACCESS ROUTES ARE CONTAINED WITHIN MIDBLOCK
PEDESTRIAN STREET CROSSINGS. THE CROSS SLOPE OF THE
PEDESTRIAN ACCESS ROUTE SHALL BE PERMITTED TO EQUAL THE
STREET OR HIGHWAY GRADE.

STORMWATER INLETS. SIGNS. POSTS. MANHOLE COVERS. PULL
BOXES AND OTHER ACCESS LIDS SHOULD BE AVOIDED WITHIN
THE SIDEWALK. IF SUCH A LOCATION IS NECESSARY. THE
FEATURE MUST MEET ADA STANDARDS.

THE RUNNING GRADE OF A SIDEWALK SHALL NOT EXCEED 5.0%
UNLESS IT IS MATCHING THE GRADE OF THE ADJACENT ROADWAY.

PEDESTRIAN ACCESS ROUTE SHALL CONTINUE ACROSS RESIDENTIAL
AND COMMERCIAL ENTRANCES. ALLEYS. AND SIDEROAD CONNECTIONS.

SEE PLANS FOR WIDTH
SEE STANDARD 608.00
CURB TO BE MONOLITHIC WITH PCC
MAINLINE PAVEMENT. CURB TO BE
TYPE S WITH ASPHALT CONCRETE
MAINLINE PAVEMENT. SEE
STANDARD PLAN 609.00.
MIN. 1/1 DEPTH JOINT.
SEE TYPICAL PAVEMENT SECTION
SL OPE 1.0"1, (2.0"1, MAX. )
SPACING EQUAL TO WIDTH OF WALK

CURB

TYPICAL SIDEWALK WITH NO PARKWAY

MAINLINE PAVEMENT
WIDTH (CURB)

~ SIDEWALK (3)(5)

~)l~'!" 6,'6 ~:N. T "I
~6~DWA; J)[ I
SECTION 1/1 PREFORMED

FIBER JOINT

(1 )
(2 )
(3 )

(4 )
(5 )
(6 )
(7 )

EXISTING
WALK

5 MIN.
SIDEWALK

>­«
3'
><:
0::
«
D...

I

4/1 CONCRETE=S<DEWALK(1)7

~- t" PREFDRMc:J-V------l
FIBER JOINTJ

EXISTING \ CONCRETE
WALK ~ STEPS

'"

CURB AND GUTTER

MAINL:~:~
PAVEMENT PARKWAY

(5) (1 )

>1----------"'!5"~I---- CURB

EXISTING \.
WALK {-1" PREFORMED FIBER JOINT

BRIDGE
APPROACH SLAB

~d/l RUBBER
4
COMPOUND JOINT

HALF PLAN AT BRIDGE ENDS

BR <DGE I"
RA IL "" ---'l

CURB~

/
BRIDGE
DECK

CONCRETE SIDEWALK JOINTS

BRIDGE
SIDEWALK

APPROAC~
SLAB

MAINLINE PAVEMENT
PARKWAY WIDTH (CURB)

( 1 ) ( 3 )( 5 )

SLOPE SLOPE
1.0%MIN. 1.0%MIN. (6 )
=-- .... ...

I

1 t [j I I

f
CURB CURB AND GUTTER

(7 )

NOT TO EXCEED 100' BETWEEN
PREFORMED FIBER JOINTS

TYPICAL SIDEWALK WITH PARKWAY 2' OR MORE

BRIDGE
END OF

(7 )

1" PREFORMED
FIBER JOINT

12/1 SIDEWALK

Vl
f-~L- ...L.- --l...._----1

DATE EFFECTIVE:
DATE PREPARED:

04/01/2015

212012015 608.10P
SHEET NO.
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CENTERED

STEP DIMENSIONS

SLOPE TREAD RISE X Y

1: 1. 5 1O~" 7" 1O~" 5*"
1 : 2 12 " 6" 1O~" 5~"

16

1 : 3 14·r' 4 -i" 9.1 11 5*"2

RAILING &. POST SPECIFICATIONS
WEIGHT

TYPE SIZE (LBS./FT. )
(DIA. )

ALUM. STEEL
ROUND 11../1 0.940 2.722

SQUARE 2" X 2" 1 . 3094 4.31

ONE TREAD
DEPTH MIN.

~ _?1P_E}{~~~ __
,,,,,,,

2· MIN.,,,
L ...J_

:: I: I
III I I.............7~~,~-----

~~ ' ......
'V ;

DETAIL A

WITH BALUSTERS

--~~~~~~~~------~ ::::
I 1111 I"'0"" L _,,,

'If\.: ......

'It "'"

1'-0· MI N.

I' 'I
C============-t;====~~

SAFETY RAIL DETAILS

ONE TREAD
DEPTH MIN.

, SIDEWALK
~---------------,,,,,,,

CENTER MIDDLE RAIL
VERTICALLY BETWEEN
TOP AND TOE RAILS

POST SPACING SLOg MAX.

,,,
L ...JI_

11 11

II III

", 7::>-----
" ......

Yo ~

'It :

DETAIL A

WITHOUT BALUSTERS

POST SPACING SLOg MAX.

1'-0· MI N.

4· MI N.

1--_-_-_-_-_-_-_-_-_-_-_-_-_~=:::j

C============~._~--~~,

n' VARIABLE STEP WIDTH "W",n

STAIRWAY STEP DETAILS
SHEET NO.

1 OF 2608.20E

CONCRETE STAIRS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112015
212012015

OATE EFFECTIVE:
DATE PREPARED:

ALL JOINTS SHALL BE CONTINUOUS WELDED AND GROUND SMOOTH.

ALL RAILING SHALL HAVE A 1/4· WEEP HOLE NEAR ALL INTERSECTING
RAILING CONNECTIONS.

STAIRWAY SHALL HAVE SAFETY RAILS AT BOTH SIDES OF ALL
STEPS.

RAILINGS AND POSTS MAY BE EITHER ROUND OR SQUARE
STEEL OF GOOD COMMERCIAL WELDABLE QUALITY OR
ALUMINUM ALLOY 6061-T6 OR 6063-T6.

STEEL RAILINGS AND POSTS SHALL BE GALVANIZED AFTER
FABRICATION IN ACCORDANCE WITH AASHTo M111.

GENERAL NOTES:
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FRONT ELEVATION

ill #4 --lJ2:'.L A-BARS AT 13" ± CTRS. J .

I iii I
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13" ± CTRS.

SIDE ELEVATION

#4 B-BARS AT
18" ± CTRS.



QUANTITIES FOR CONCRETE STEPS
CONCRETE C.Y. STEEL LB.

10~" TREAD 1 :1.5 SLOPE 7" RISE

17 23 27 34 41 48 52 59

24 33 39 49 59 69 74 84

-..J..,
w
(/)..,

o
W
f­..,
o
o
z..,
o
W
-..J..,
W
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>­
-..J
-..J..,
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Z
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W
0::
0-
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14131211

38 42 46 48 52

80 88 97 101 109

94 104 114 118 128

52 57 63 65 71

66 73 80 83 90

10

0.92 1.01 1.10 1.19 1.28

2.19 2.41 2.62 2.84 3.05

1.241.361.481.601.73

1.56 1.71 1.86 2.01 2.17

1.88 2.06 2.24 2.42 2.61

9876543

10 13 16 20 24 28 30 34

21 28 33 42 50 59 63 71

13 18 21 27 32 38 41 46

2

0.41 0.59 0.78 0.96 1.14 1.33 1.51 1.69

0.34 0.49 0.64 0.80 0.95 1.10 1.25 1.40

0.200.290.380.470.560.650.740.83

0.27 0.39 0.51 0.63 0.75 0.88 1.00 1.12

0.48 0.70 0.91 1.12 1.34 1.55 1.77 1.98

CONC.

CONC.

CONC.

CONC.

NO.
STEPS

CONC.

STEEL

~TEEL

STEEL

STEEL

STEEL

w

4 '

2 '

3 '

5'

6'

12" TREAD 1:2 SLOPE 6" RISE

w NU.
STEPS 2 3 4 5 6 7 8 9 10 11 12 13 14

2 '
CONC.

~TEEL

0.180.260.330.410.490.560.640.72 0.800.87

10 12 16 19 23 25 29 33 36 39

0.95 1.03 1.10

42 46 50

3 '
CONC.

STEEL

0.25 0.35 0.45 0.56 0.66 0.76 0.87 0.97 1.07 1.18

13 16 21 26 32 34 39 45 50 53

1.281.381.49

58 63 68

4 '
CONC.

STEEL

0.31 0.44 0.57 0.70 0.83 0.96 1.09 1.22 1.35 1.48

17 20 27 33 40 44 50 57 63 67

1.61 1.74 1.87

73 81 87

5'
CONC.

STEEL

0.38 0.53 0.69 0.85 1.00 1.16 1.31 1.47 1.63 1.78

21 25 33 41 49 53 61 69 77 82

1. 94 2. 10 2.25

89 98 105

6'
CONC.

STEEL

0.44 0.62 0.81 0.99 1.17 1.36 1.54 1.72 1.90 2.09

24 29 39 48 58 62 71 81 90 96

2.27 2.45 2.64

105 115 124

14f' TREAD 1:3 SLOPE 4f' RISE

w NO.
STEPS 2 3 4 5 6 7 8 9 10 11 12 13 14

2 '
CONC.

~TEEL

0.190.270.350.430.510.590.680.76

10 14 18 21 25 29 33 37

0.84 0.92 1.00 1.08 1.16

41 43 47 51 55

3 '
CONC.

STEEL

0.26 0.37 0.48 0.59 0.70 0.80 0.91 1.02

14 19 25 28 34 39 45 50

1.13 1.24 1.35 1.46 1.56

56 59 65 70 76

4 '

5'

6'

CONC.

STEEL

CONC.

STEEL

CONC.

STEEL

0.33 0.47 0.61 0.74 0.88 1.02 1.15 1.29

18 25 32 36 43 50 57 64

0.40 0.57 0.73 0.90 1.06 1.22 1.39 1.55

22 30 39 44 52 61 69 78

0.47 0.66 0.86 1.05 1.24 1.43 1.63 1.82

25 35 45 51 61 71 81 91

1.42 1.56 1.70 1.83 1.97

71 75 82 89 96

1.72 1.88 2.05 2.21 2.38

86 91100108117

2.01 2.21 2.40 2.59 2.78

101 107 117 127 137

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE STAIRS

DATE EFFECTIVE:
DATE PREPARED:

04/0112015
212012015 608.20E
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1/4" 0 WEEP HOLE~ltJ;.~!'tt

l

------------.

MOUNTING PLATE DETAIL)~: i I

NON-SHRINK GROUT :1i ~ ~ ~
AS NEEDED I 10" :i;j I 2

(::~.: :~.: :~.: :~.: :::.: :::.:';': :.::

1/2" 0 x 6" U-BOLTS
OR 1/2" 08" S WEDGED

ANCHOR BOLTS WITH WASHERS
AND HEX NUTS (ALL GALVANIZEDl.

MOUNTING PLATE (SEE

•. 4

. " .

, ..4 • 4

3" 0

4"

M
I I
I I

M
~

. l::.' . l::.' • l::.' • l::. •. . . . . . . .

1/4" 0 WEEP HOLE~

NON-SHRINK GROUT;~~
AS NEEDED

~ _L I'\.
.---•.......-,.•,....-~.-....,.....~.-. .,.....-.-•......-,4.----.-.....,.....4~.""",,"""-.--.(",-'1 tl.

1
'"'"-"r-~.-."""""4 1-----1

,,' ,,' ,,' ,,' ,,' ,,' .. ~'" I '" ." .•• ' .' .' .' .' .~ 11'\..··
.<1.<1.<1.<1.<1.<1 K 1"'.<1

. " ~ . ." ~ . ." ~ . . ". .,,' .,,' . "I'-- I I'\. ." ~ .
• • • • ·4·~·4· .. 4· ~ I ~'. 4

. ". .". . ,,'" I I'--• '. •. i'.. Ii'... •.

I I

I I
- ---Ti---

! i

4" MIN.

(SQUARE POST)

, d1
~

9/16"

If)

DIRECTI ON
OF

RAILING

(ROUND POST)

I i I

d-L9/16"

If)

SOCKET

MOUNTING PLATE DETAIL
(PLAN VIEW) SOCKET MOUNTING DETAIL PLATE MOUNTING DETAIL

GENERAL NOTES:

RAILINGS AND POSTS MAY BE EITHER ROUND OR SQUARE STEEL OF GOOD
COMMERCIAL WELDABLE QUALITY OR ALUMINUM ALLOY 6061-T6 OR 6063-T6.

STEEL RAILINGS AND POSTS SHALL BE GALVANIZED AFTER FABRICATION IN
ACCORDANCE WITH AASHTO Mlll.

FILL SLOPE

HANDRAIL REQUIREMENTS

FILL HEIGHT HANDRAIL

ALL JOINTS SHALL BE CONTINUOUS WELDED AND GROUND SMOOTH.

METAL SAFETY RAIL MUST BE COMPLIANT WITH THE "AMERICAN'S WITH
DISABLILITIES ACT ACCESSIBILITY GUIDELINES (AOAAG)". EXCEPTIONS
MUST BE APPROVED BY THE ENGINEER. ALL OTHER AREAS OF
NON-COMPLIANCE SHALL BE REMOVED AND CORRECTED AT THE CONTRACTOR'S
EXPENSE.

(1V:3Hl OR FLATTER NOT REQUIRED ALL POSTS SHALL HAVE A 1/4" WEEP HOLE IMMEDIATELY ABOVE THE
MOUNTING PLATE.

(1V:3Hl OR STEEPER > 6 FT. REQUIRED WHEN INSTALLED THE POSTS SHALL BE PLUMB AND RAILINGS SHALL MATCH
THE SLOPE OF THE SIDEWALK.

(1V:2Hl OR STEEPER > 4 FT. REQUIRED

RAILING AND POST SPECIFICATION

(1V:1Hl OR STEEPER > 1 FT. REQUIRED

DESCRIPTION

RAILING I\. POST

BALUSTER

TYPE

ROUND
SQUARE
ROUND
RECT .

SQUARE

SIZE
( DIA.)

1 1/2"
2" X 2"

1/2"
3/8" X 1/2" STL.
112" X 112" ALUM.

WEIGHT
(LBS. / FT.)

ALUM. STEEL
0.940 2.720
1.3094 4.310
0.2312 0.668
--- 0.6375
0.2944

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

HANDRAILING

OATE EFFECTIVE:
DATE PREPARED:

04/0112015

212012015 608.40
SHEET NO.

3 OF 4



RAIL
EXTENSION
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HANDRAIL AND EXTENSION CONNECTION

NON-CIRCULAR CROSS SECTION

HANDRAIL GRIPPING SURFACES

HANDRAIL NOTES:

HANDRAILS SHALL BE STEEL OF GOOD COMMERCIAL
WELDABLE QUALITY OR ALUMINUM ALLOY 6061-T6
OR 6063-T6.

HANDRAILS SHALL BE GALVANIZED AFTER FABRICATiON
IN ACCORDANCE WITH AASHTO M111.

HANDRAILS SHALL BE AT A CONSISTENT HEIGHT
ABOVE WALKING SURFACES.

HANDRAIL GRIPPING SURFACES SHALL BE
CONTINUOUS ALONG THEIR LENGTH AND SHALL
NOT BE OBSTRUCTED ALONG THEIR TOPS OR
SIDES.

THE BOTTOMS OF HANDRAIL GRIPPING SURFACES
SHALL NOT BE OBSTRUCTED FOR MORE THAN
20 PERCENT OF THEIR LENGTH.

WHERE HANDRAILS ARE PROVIDED ALONG WALKING
SURFACES WITH SLOPES NOT STEEPER THAN 1:20.
THE BOTTOMS OF HANDRAIL GRIPPING SURFACES
SHALL BE PERMITTED TO BE OBSTRUCTED ALDNG
THEIR ENTIRE LENGTH WHERE THEY ARE INTEGRAL
TO CRASH RAILS OR BUMPER GUARDS.

THE DISTANCE BETWEEN HORIZONTAL PROJECTIONS
AND THE BOTTOM OF THE GRIPPING SURFACE SHALL
BE PERMITTED TO BE REDUCED BY L" FOR EACH L"
OF ADDITIONAL HANDRAIL PERIMET~R DIMENSION'
THAT EXCEEDS 4".

HANDRAIL SURFACES AND ANY SURFACES ADJACENT
TO THEM SHALL BE FREE OF SHARP OR ABRASIVE
ELEMENTS AND SHALL HAVE ROUNDED EDGES.

HANDRAILS SHALL NOT ROTATE WITHIN THEIR
FITTINGS.

- 6t" PERIMETER MAX.

- 6t" PERIMETER MAX.

01 t" - 2" 0.0. MAX.

CIRCULAR CROSS SECTION

~'"

~
END VIEWFRONT VIEW

y

L

~ '~6
~ ~ ~ ~ ~ ~ ~ ~ '.). . . . . . . .

6 6 6 6 6 6 6 6

(.~
. . . . . . . . .

~ ~ ~ ~ ~ ~ ~ ~ ~. . . . . . . . .

DETAIL A - HANDRAIL

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

HANDRAILING

DATE EFFECTIVE:
DATE PREPARED:

04/0112015
212012015 608.40
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CURB RAMPS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY, MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 04/0112015
DATE PREPARED: 5/29/2015

GENERAL NOTES:

ALL AREAS OF THE PEDESTRIAN ACCESS ROUTE MUST BE COMPLIANT
WITH THE AMERICANS WITH DISABLILITES ACT - GUIDELINES FOR
ACCESSIBLE PUBLIC RIGHTS OF WAY". EXCEPTIONS MUST BE
APPROVED BY THE ENGINEER. ALL OTHER AREAS OF NON-COMPLIANCE
SHALL BE REMOVED AND CORRECTED AT THE CONTRACTOR'S EXPENSE.

THE SURFACES OF PEDESTRIAN ACCESS ROUTES AND ELEMENTS. AND
SPACES REQUIRED TO CONNECT TO PEDESTRIAN ACCESS ROUTES.
SHALL BE FIRM, STABLE, SLIP RESISTANT, AND SHALL NOT
POND WATER.

SIDEWALK. RAMP AND LANDING CROSS SLOPES SHALL BE 1.00% TO
FAC ILIT ATE DRA INAGE (2.00"/0 MAX. ).

THE CROSS SLOPE OF THE CONTINUOUS PEDESTRIAN ACCESS ROUTE
THROUGH ENTRANCES. ALLEYS. AND SIDEROAD CONNECTIONS WITH
STOP OR YIELD CONTROL SHALL BE 1.00% TO FACILITATE DRAINAGE
(2.00% MAX. ).

WHERE PEDESTRIAN ACCESS ROUTES ARE CONTAINED WITHIN
PEDESTRIAN STREET CROSSINGS WITHOUT YIELD OR STOP CONTROL.
THE CROSS SLOPE OF THE PEDESTRIAN ACCESS ROUTE SHALL BE
5.00% MAXIMUM.

WHERE PEDESTRIAN ACCESS ROUTES ARE CONTAINED WITHIN MIDBLOCK
PEDESTRIAN STREET CROSSINGS, THE CROSS SLOPE OF THE
PEDESTRIAN ACCESS ROUTE SHALL BE PERMITTED TO EQUAL THE
STREET OR HIGHWAY GRADE.

30"x 48" CLEAR SPACE SHALL BE PROVIDED CENTERED ON THE
PEDESTRIAN PUSH BUTTON.

BEYOND THE BOTTOM GRADE BREAK OF A CURB RAMP, A CLEAR
SPACE 4'MINIMUM BY 4'MINIMUM SHALL BE PROVIDED WITHIN THE
WIDTH OF THE PEDESTRIAN STREET CROSSING AND WHOLLY OUTSIDE
THE PARALLEL VEHICLE TRAVEL LANE.

SIDE FLARES OF CURB RAMPS. IN THE PATH OF PEDESTRIAN
TRAVEL (TRAVERSABLE), SHALL NOT EXCEED A SLOPE OF 1V:10H.
SIDE FLARES OUTSIDE THE PEDESTRIAN PATH (NONTRAVERSABLE)
MAY BE VERTICAL.

TRANSITION FROM SIDEWALK OR CURB RAMP TO GUTTER TO ROADWAY
SHALL BE FLUSH.

DETECTABLE WARNING SURFACES (TRUNCATED DOMES) SHALL BE
PREFORMED AND INSTALLED AS PER MANUFACTURER'S
RECOMENDATIONS. STAMPED CONCRETE WILL NOT BE ACCEPTED.

THE DETECTABLE WARNING SURFACE SHALL CONTRAST VISUALLY
WITH ADJOINING SURFACES. EITHER LIGHT-ON-DARK OR
DARK-ON-LIGHT. TRUNCATED DOMES SHALL SPAN THE FULL WIDTH
OF THE RAMP OR LANDING 24" DEEP.

DETECTABLE WARNING SURFACES SHALL BE ALIGNED PERPENDICULAR
OR RADIAL TO THE BREAK BETWEEN THE RAMP. LANDING OR BLENDED
TRANSITION. AND THE STREET.

WHERE THE BOTTOM GRADE BREAK OF A CURB RAMP IS LESS THAN 5'
FROM THE BACK OF CURB. DETECTABLE WARNINGS SHALL BE LOCATED
ON THE RAMP SURFACE AT THE BACK OF THE CURB. WHERE THE GRADE
BREAK IS GREATER THAN 5' FROM THE BACK OF CURB. THE DETECTABLE
WARNING SHALL BE LOCATED ON THE LOWER LANDING.

WARNING PRODUCTS REQUIRE A
FOR PROPER INSTALLATION. THE
SHALL NOT EXCEED 2 INCH PER

* SOME DETECTABLE
CONCRETE BORDER
CONCRETE BORDER
SIDE.

CURB CUT

DETAIL A

VERTICAL CURB

FULL
CURB
HEIGHT

SECTION A-A

DETECTABLE WARNING SURFACE
(TRUNCATED DOMES) *

GUTTER
PAN RAMP SLOPE SHALL NOT EXCEED

~12H
(8.33"/0)'

STREET I '>to. I
-I - J'>

I oJ'> ---j ~

c , -<

7
:;x:J -0 Vl
CllO

~

0 -0:;x:JZ
»0 fTl

AT BASE OF s:::;x:J ::;;;

1V:20H MAX.) -ofTl »
-l ,-
fTl 7<

TRUNCATED DOME
PATTERN 24" DEEP

.; TRAVERSABLE FLARE
.: 1V; 1OH MAX.

..I4-_..1 CURB HE IGHT
TRANSITION

SAME AS
APPROACH SIDEWALK

(5' MI N. )

CURB RAMP DETAIL

0.65"
MIN.

BASE DIAMETER

GUTTER PAN
CURB RAMP (

A

1.6" TO
2.4"

50.0% TO 65.0%
OF BASE

DIAMETER
IE ~I

TRUNCATED DOMES
SPACING

L =S~

I 0.9" TO 1.4 II I
E ~

VERTICAL
CURB

TRUNCATED DOMES
CROSS SECTION

DETAIL A
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CONCRETE~ ~
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VARIABLE HEIGHT
TYPE A BARRIER
CURB AS NEEDED

(2 )B

5' MIN.

VARIABLE HEIGHT
TYPE A BARRIER
CURB

E
(1 )

EXISTING
PAVEMENT

6' WIDTH NEXT TO CURB OR
5' WIDTH WI MIN. 2' LAWN

SPACE

VARIABLE
HEIGHT CURB
FLUSH WITH RAMP

SECTION B-B

1"1, (2% MAX. )
--------;;...

VARIABLE
HEIGHT
TYPE A
BARRIER CURB

EXISTING
GRoUNDLINE

TYPE 1 PARALLEL COMPOUND PERPENDICULAR

-..J
«
w

'"«

SHEET NO.
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CURB RAMPS

GENERAL NOTES:

( 1) 1.0"1. (2.0"1. MAX. )
OR ROAD GRADE EXCEPTION

(2) VARIABLE HEIGHT VERTICAL
CURB . IF TRAVERSABLE USE
A MAX. 1V:10H FLARE MEASURED
PARALLEL TO THE CURB LINE.

(3) ENSURE THAT THE INSIDE
EDGE OF CURVED RAMPS
MAINTAIN AN 8.3%
(1V:12H) MAXIMUM SLOPE .

(4) HEIGHT VARIES TO MEET
EXISTING GROUND.

(5) THE COUNTER SLOPE OF THE
GUTTER OR STREET AT THE
FOOT OF CURB RAMP RUNS.
BLENDED TRANSITIONS. AND
TURNING SPACES SHALL BE
5"1. MAXIMUM.

(6) THE FACE OF PEDESTRIAN PUSH
BUTTONS SHALL BE Ou OFFSET
FOR FRONT APPROACH AND 10

u

MAX. FOR SIDE APPROACH TO THE
CURB FACE.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

PEDESTRIAN
PUSH
BUTTON (6)

DATE EFFECTIVE: 04/0112015
DATE PREPARED: 2/20/2015

(2 )

VARIABLE HEIGHT
CURB TIE INTO
EXISTING CURB
FLUSH WITH RAMP

(5 )

(1 )

+..............................................................................................................................

TYPE 3 PARALLEL

VARIABLE HEIGHT
TYPE A BARRIER RAMP 5' MIN.

CURB ~_t:::I·======="~I·=L=AN=D=1 =NG="~I -vI. S~D:
-v "

...v ...v ">J,JI, ,
...v ...v I I

V ~:
-v I I

, I

V ", ,
...v /' I

....v ,v".
-' ,-- ,

6' WIDTH NEXT TO
5' WIDTH WI MIN.

SPACE

* - OMIT 3'-6 u X 5' LANDING
IF NO PEDESTRIAN PUSH BUTTON

VARIABLE HEIGHT
TYPE A BARRIER CURB

RAMP

~--

<. -

~- - :- ............ --

TYPE 2 PARALLEL

ISOMETRIC VIEW
TYPE 2 PARALLEL

RAMP

<.0 •

I ~*
~2

---------------~===~~~~~:::::r--------------.
(1 )

=j1~t~~H"",±,,,}j1~t~~H

I ::::::::::::::::::
t=====f:'~"~"~"~"~"~"~"~"j' ===;:::=:1==========-===-'C (5) ==============

VARIABLE HEIGHT
CURB OR EXISTING CURB TIE INTO
2' LAWN CURB EXISTING CURB

FLUSH WITH RAMP

PEDESTRIAN
PUSH BUTTON

(6 )

6' WIDTH NEXT TO
5' WIDTH WI MIN.

SPACE
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> 5'

5% MAX.
OR MATCH
STREET GRADE

~J
RAMP

1V: 12H
MAX.

PEDESTRIAN
PUSH -----,
BUTTON (7) RAMP

ISOMETRIC VIEW
LARGE RADIUS PERPENDICULAR

--------r----------t-------------t-~====~--------~~

LARGE RADIUS PERPENDICULAR

VARIABLE HEIGHT
TYPE A BARRIER
CURB

6' WIDTH
5' WIDTH

SPACE

(2 )

(3 )

(2 )

RAMP
1V: 12H jMAX. ~

~~j

PEDESTRIAN
PUSH
BUTTON

VARIABLE
HEIGHT CURB

~ ~ -.v ~ w w w w
~ ~ ~ w ~ w w ~ w ~ ~ w ~ w

...v w w w ...v ...v w ...v ...v ...v ...v w w
...v ...v ...v ...v ...v ...v ...v ...v ...v ...v ...v ...v ;

" " " " ~ - -"- - ~- -~ - :- - ~ - ~ - - ---'(
EXISTING

5' WIDTH SIDEWALK CURB
WI MIN. 2' PARKWAY

------,-----------------+---------h---~~--~

SMALL RADIUS PERPENDICULAR

CURB RAMPS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

GENERAL NOTES:

(1) 1.0"10 MINIMUM, 2.0"10 MAXIMUM.
(2) VERTICAL OR l' FLARE. IF TRAVERSABLE USE

A MAX. 1V:10H FLARE MEASURED PARALLEL TO
THE CURB LINE.

(3) ENSURE THAT THE INSIDE EDGE OF CURVED RAMPS
MAINTAIN AN 8.3% (1V:12H) MAXIMUM SLOPE.

(~) HEIGHT VARIES TO MEET EXISTING GROUND.
(5) THE COUNTER SLOPE OF THE GUTTER OR STREET AT

THE FOOT OF CURB RAMP RUNS,BLENDED TRANSITIONS.
AND TURNING SPACES SHALL BE 5% MAXIMUM.

(6) BEYOND THE BOTTOM GRADE BREAK. A CLEAR SPACE
~'X ~' MINIMUM SHALL BE PROVIDED WITHIN THE
WIDTH OF THE PEDESTRIAN STREET CROSSING AND
WHOLLY OUTSIDE THE PARALLEL VEHICLE TRAVEL
LANE.

(7) THE FACE OF PEDESTRIAN PUSH BUTTONS SHALL BE
OU OFFSET FOR FRONT APPROACH AND 10 u MAX. FOR
SIDE APPROACH TO THE CURB FACE.

PEDSTRIAN
PUSH
BUTTON (7 )

(2 )

SOD

CROSSWALK

I I

'" '" '"
"",""'"",...vy,

'" '" I I
"'" ...v ...vI I

...v ...v I I

~
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(/)
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I I
I I

I I
I I
I I

I I
I I

I 5' I

: ill .. :
I MIN. I
I I

SOD

PEDESTRIAN
PUSH
BUTTON (7)

VARIABLE HEIGHT
TYPE A BARRIER
CURB AS NEEDED

-----------;,Ii1 =j
---------------t::::::::::::::~

VARIABLE HEIGHT
TYPE A BARRIER
CURB AS NEEDED

=1

PEDISTRIAN
PUSH
BUTTON (7)

(2 )

-
RAMP

1V: 12H
MAX.

IF NEEDED

wwwwwwwwW~SOD
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PEDISTRIAN
PUSH
BUTTON (7)

(3 )

CONCRETE

N

VARIABLE
HEIGHT
CURB

DUAL PERPENDICULAR BLENDED TRANSITION DATE EFFECTIVE: 04/0112015
DATE PREPARED: 2/20/2015 608.50

SHEET NO.

3 of 4



*
o
W
f­
«
o
o
z
«
o
w
-..J
«
w

'"
>­
-..J
-..J
«
u

z
o
0:
f­
U
W
-..J
W

Z
W
W
<Il

'"«
:I:

~

-..J
«
w

'"«

f­
W
W
:I:

'"
~
:I:
f-

Z
o
f­
Z
W

'"W
0:
0-

~~

---l
<!
3::
(f)
(f)
o
0::
U

5'
MIN.

, Z
N ~
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I.ISLAND
CUT THROUGH

PEDISTRIAN
PUSH
BUTTON (2)CROSSWALK

PEDISTRIAN
PUSH
BUTTON (2)

~

---l
<!
3::
(f)
(f)

o
0::
U

5'
MIN.

, Z
N ~

::;;:

I.ISLAND
CUT THROUGH

MIDBLOCK

2'

LENGTH

ISLAND
CUT THROUGH

MIDBLOCK

(2) PEDESTRIAN PUSH BUTTONS
SHALL BE OU OFFSET FOR
FRONT APPROACH AND 10

u MAX.
FOR SIDE APPROACH TO THE CURB
FACE.

*LENGTH

5'
MIN.

"-'I'I'"-TTT-""""-

* DETECTABLE WARNING SURFACES SHALL BE OMITTED
IF LENGTH IS < 6', BECAUSE REFUGE SPACE IS
DEEMED TOO SMALL.

ISLAND
CUT THROUGH

SHEET NO.
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CURB RAMPS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

RAMP MUST BE CONSTRUCTED TO
DRAIN TO THE OUTSIDE.

RAMP OR CUT-THROUGH DEPENDING
ON ISLAND WIDTH. IF RAMPED,
PROVIDE 4' MINIMUM LANDING AND
SLOPE RAMPS AT 1V:12H MAX.

4 U CONCRETE 6
u CONCRETE ISLAND

SECTION A-A
ISLAND CUT THROUGH TYPICAL

DATE EFFECTIVE: 04/0112015
DATE PREPARED: 2/20/2015

(1) DETECTABLE WARNING SURFACES SHALL
BE PLACED AT THE EDGES OF
THE PEDESTRIAN ISLAND AND SHALL
BE SEPARATED BY 2' MIN. LENGTH
OF SURFACE WITHOUT DETECTABLE
WARNINGS.

CROSSWALK
, Z
ill ~

::;;:

ISLAND CUT THROUGHS

v

v

~ ISLAND
CUT THROUGH

2'

F9

t;:..:..:.:.:.:.:L-(_1_)....I:.:.:.:.:.:.~]~ CROSSWALK
CROSSWALK
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CONCRETE CURB.
CURB AND GUTTER

AND GUTTER

3. JOINT ~ THROUGH CURB AND CURB AND CUTTER AT THE BE­
GINNIN~AND END OF EACH PAVED APPROACH.

2. JOINT ft AS CONTINUATION OF 2" EXPANSION JOINT@ IN
THE CO~RETE BASE OR PAVEMENT SHALL EXTEND AND
CONTINUE THROUGH THE CURB. CUTTER AND CURB AND GUTTER. ~

A MINIMUM 4" TYPE 1 OR 5 AGGREGATE BASE SHALL BE PLACED
BENEATH ALL CURB AND GUTTER SECTIONS AND INCLUDED WITHIN
THE MAINLINE BASE PAY LIMITS.

GNERAL NOTES:

CURB. GUTTER AND CURB AND CUTTER CONSTRUCTED ALONG AND
ATTACHED TO CONCRETE PAVEMENT OR BASE SHALL HAVE:

1. JOINT ~ ONE-QUARTER DEPTH OF CURB AND GUTTER
THICKNESS AS A CONTINUATION OF EACH CONTRACTION
JOINT IN THE BASE OR PAVEMENT.

JOINT (E) IN GUTTER SHALL BE FILLED WITH PREFORMED FILLER
AND SE)1ED WITH HOT FILLER MATERIAL.

JOINT ~ IN GUTTER SHALL BE FILLED WITH PREFORMED FILLER
AND SE~ED WITH FILLER OR FILLED WITH HOT POURED FILLER.

PREFORMED FILLER MATERIAL SHALL BE PLACED TO PROVIDE 1"
HOT POURED FILLER FOR JOINTS.

THE BARRIER CLASS CURBS MAY BE CONSTRUCTED WITHOUT BATTER
WHEN CONSTRUCTED ON A RADIUS OF 6 FEET OR LESS. THE @
WILL BE REQUIRED.

WHERE A SIDEWALK INTERSECTS A CURB. THE SIDEWALK SHALL BE
RAMPED NO STEEPER THAN 12:1 SLOPE TO PROVIDED ACCESS FOR
WHEELCHAIR ACROSS APPROACHES.

o
Z
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W
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<t
w
Vl

>-
-..J
-..J

WHEN CURBS ARE CONSTRUCTED DIRECTLY BENEATH GUARDRAIL. CURB ~

HEIGHT SHALL BE 4 INCH BARRIER CURB. AS SHOWN ON STANDARD
PLAN 606.00.

WHEN ALLOWED BY THE ENGINEER. TYPES A AND B GUTTER MAY BE
PRECAST TO CONFORM TO THE DIMENSIONS SHOWN. THE PRE CASTER
SHALL SUBMIT SHOP DRAWINGS INDICATING THE SECTION LENGTH.
SECTION CONNECTION. AND PROPOSED JOINT SEALING SYSTEM.
WHEN PRECAST SECTIONS CANNOT CONFORM TO ANY VERTICAL OR
HORIZONTAL CURVE DESIGNATED ON THE PLANS. THE GUTTER SHALL
BE CAST-IN-PLACE. A COMBINATION OF CAST-IN-PLACE AND
PRECAST GUTTER MAY BE PERMITTED.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

:r:
f-

Z
o
f-
z

CURB, CURB AND GUTTER AND GUTTER CONSTRUCTED APART OR ~
SEPARATED FROM CONCRETE BASE OR PAVEMENT OR AS A FORM FOR ~

ASPHALTIC CONCRETE PAVEMENT SHALL HAVE A JOINT (E2 ENTIRELY ~
THROUGH THE CURB. CURB AND GUTTER AND GUTTER. A~THE
BEGINNING AND END OF EACH "PAVED APPROACH" AND A JOINT 8
TO t DEPTH OF CURB AND GUTTER THICKNESS AT INTERVALS OF
30 FEET BETWEEN APPROACHES.

JOINTS (E)AND ~ THROUGH CURB SHALL BE FILLED WITH
PREFORMtb FILctR MATERIAL AND SEALED WITH HOT POURED FILLER
FOR JOINTS.

LIMIT OF JOINTS THROUGH CURB.I
NO CURB & GUTTER BEYOND THIS LIMIT

LEGEND

8 t" MAXIMUM WIDTH TRANSVERSE CONTRACTION
JOINT (PREFORMED OR SAWED).

02" TRANSVERSE EXPANSION JOINT. (PREFORMED
OR SAWED)

@ f' TRANSVERSE EXPANSION JOINT. (PREFORMED
OR SAWED)

®FILLER FOR JOINTS - HOT POURED.

GDPREFORMED JOINT FILLER MATERIAL.
Q)TONGUE & GROOVE JOINT WITH TIE BAR - SEE DETAIL.
~TONGUE & GROOVE JOINT WITHOUT TIE BARS - SEE

DETAIL.
® NOT LESS THAN 10' OR MORE THAN 30'.

CD TOP OF CURB.
@ROUND TO t" RADIUS. (EXCEPT FOR SAWED JOINTS)

CURB & GUTTER AND JOINT PLAN

GUTTER

CURB

Z

""'o
I
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V1
ZZ
0«
~---l

1-0...
«
I-Z

TO BE PAID V10

FOR AS CURB
TO BE PAID FOR AS PAVED APPROACH AND GUTTER

MEASUREMENT OF

TO BE PAID
FOR AS CURB
AND GUTTER

JOINT

V1
V1

O::w
Wz
I-~
I-u
:::J~

elI

-1«1-

F OR@

(DOR G

PLAN OF

@ JOINT

@ JOINT

TO BE PAID
FOR AS CURB TO BE PAID FOR AS
AND GUTTER PAVED APPROACH

I'

BEG INN ING , /'0 TYPIC AL
/- ~ INTAKE

«:-'"
LINE OF
MEASUREMENT

DATE EFFECTIVE: 08/01/2008
DATE PREPARED: 1212912011 609.00P
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SHOULDER. FINISHED GRADE.
OR NATURAL GROUND

VARIABLE

SHOULDER. FINISHED GRADE.
OR NATURAL GROUND

VARIABLE

:r:
l­
n...
w
o

WIDTH

FLAT BOTTOM DITCH
WITHOUT BEDDING MATERIAL

WIDTH

VARIABLE

VARIABLE

EROSION CONTROL
GEOTEXTILE FABRIC
(IF REQUIRED) SEE
SPECIAL PROVISIONS

EROSION CONTROL
GEOTEXTILE FABRIC
(IF REQUIRED) SEE
SPECIAL PROVISIONS

ROCK DITCH BEDDING MATERIALTYPE LINER
MIN. THICKNESS MIN. THICKNESS

1 8" --

2 12" --

3 22" 8"

"i 30" 12"
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FLAT BOTTOM DITCH
WITH BEDDING MATERIAL

TYPICAL DITCH LINER DETAILS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

ROCK DITCH LINER

DATE EFFECTIVE: 03/01/1993
DATE PREPARED: 812112009 609.60C
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SHOULDER. FINISHED GRADE.
OR NATURAL GROUND

VARIABLE

SHOULDER. FINISHED GRADE.
OR NATURAL GROUND

VARIABLE
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FLAT BOTTOM DITCH
WITHOUT BEDDING MATERIAL

WIDTH

VARIABLE

VARIABLE

EROSION CONTROL
GEOTEXTILE FABRIC
(IF REQUIRED) SEE
SPECIAL PROVISIONS

EROSION CONTROL
GEOTEXTILE FABRIC
(IF REQUIRED) SEE
SPECIAL PROVISIONS

ROCK DITCH BEDDING MATERIALTYPE LINER
MIN. THICKNESS MIN. THICKNESS

1 8" --

2 12" --

3 22" 8"
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FLAT BOTTOM DITCH
WITH BEDDING MATERIAL

TYPICAL DITCH LINER DETAILS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
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ROCK DITCH LINER

DATE EFFECTIVE: 03/01/1993
DATE PREPARED: 812112009 609.60C
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ROCK LINING FOR CULVERT OUTLETS
EQUIVALENT EQUIVALENT

CULVERT MINIMUN MINIMUM ROCK PIPE ARCH CONCRETE BOX
SIZE. DEPTH AND LENGHT LIN ING CULVERT CULVERT

DIA (IN.) WIDTH (FT. ) (FT. ) (CU. YD. ) ( APPRoX. ) ( APPRoX. )
18 1 X LI 12 2
2L1 1 X 6 1LI 3 2 ' X 1 ~'

30 1 X 7 16 LI B-5 2 ' X 2'
36 1.5 X 9 18 9 B-6 3 ' X 2'
Ll2 2 X 10 20 15 B-7 3 ' X 3'
Ll8 2 X 12 20 18 B 8 LI' X 3'
5L1 2 X 13.5 22 22 B 9 LI' X LI'

60 2 X 15 25 28 B 10 5 ' X LI'

66 2 X 18 25 33 B 11 5 ' X 5'
72 2 X 20 30 LILI B 12 5 ' X 6'
8L1 2.5 X 25 35 81 6' X 6'
96 2.5 X 30 LlO 111 7 ' X 7'
108 3 X 32 LlO 1LI2 8 ' X 8'

CONSTRUCT LINING ON BACKSLoPE
AT CULVERT OUTLET WHEN ROADWAY
DITCH IS INTERCEPTED AND FLOW
IS CARRIED IN ROADWAY DITCH FOR
SOME DISTANCE.

MIN. LENGTH

1.L
o

0::
lI1W
0::1-­
WW
1--2
0::«
«­
::::Jo
o
IW

wo...
w­
o::o...
:r:
I--

SIDE VIEW

TOE WALL

I«
o

MIN. WIDTH

END VIEW

ROCK LINING
FOR CULVERT OUTLET

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

SHEET NO.

1 OF 1609.70CDATE EFFECTIVE: 10101/1981
DATE PREPARED: 812112009

GENERAL NOTES:

THE DIMENSIONS SHOWN IN THE TABLE CAN BE APPLIED
TO BOX OR ARCH CULVERTS OF EQUIVALENT WATERWAY
AREA.

MIN. WIDTH

END VIEW
(ALTERNATE METHOD)

___________________ I9_~_~0~~ _
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SHEET NO.

1 OF

GROUND

N

BOTTOM
OF BEAM

PASSIVE
PRESSURE WALL

1 U PRE-FORMED FIBER
EXPANSION JOINT MATERIAL
(SECTION 1057)

611.60R

CONCRETE SLOPE
PROTECTION

C

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

~
DETAIL A

SLOPE
PROTECTION
FOOT ING -----..I

ELEVATION
(USE ON STRUCTURES WITH
PASSIVE PRESSURE BERM)

NOTE:
IF SLOPE PROTECTION FOOTING FALLS ON OR
AROUND OTHER FOOTINGS, ONE LAYER OF 50#
ROOFING FELT SHALLBE PLACED BETWEEN
CONTACT SURFACES OF FOOTINGS.

DATE EFFECTIVE: 07101/2015
DATE PREPARED: 5/2912015

GENERAL NOTES:

SLOPE PROTECTION SHALL BE MADE CONTINUOUS BETWEEN
STRUCTURES WHEN MEDIAN IS 60' OR LESS.

CONCRETE SLOPE PROTECTION SHALL BE FORMED AROUND
ANY UNDISTURBED ROCK THAT IS PERMITTED TO REMAIN
WITHIN THE SLOPE PROTECTION AREA.

(1) +

4 U CONCRETE
SLOPE PROTECTION
(ROADWAY ITEM)

SEE BRIDGE PLANS
FOR TYPE OF CURB

PASSIVE
PRESSURE

LIMIT OF SLOPE
PROTECTION

RAISE EDGE 3 u IN
2 '-0 U TO 12 U ±
FROM FINISHED
GROUND LINE (TYP.).

BOTTOM
OF BEAM

1 U PRE-FORMED FIBER
EXPANSION JOINT MATERIAL
(SECTION 1057)

4 U CONCRETE
SLOPE PROTECTION
(ROADWAY ITEM)

SKEWED
LIMIT OF SLOPE

LIMIT OF SLOPE
PROTECTION (TO
BE SPECIFIED
ON PLANS)

ELEVATION
(USE ON STRUCTURES WITHOUT

PASSIVE PRESSURE BERM)

A - SEE BRIDGE PLANS

B - BERM SHALL BE CONSTRUCTED TO ELEVATION SHOWN ON PLANS
WITH A MINIMUM OF 4~Ou BELOW BOTTOM OF SUPERSTRUCTURE.

C - DIMENSION OF BERM (SEE BRIDGE PLANS).
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BERM

SEE BRIDGE PLANS FOR TYPE OF CURB

N

SLOPE i U PER FOOT MINIMUM.
PROTECTION SHALL BE PLACED IN CONTINUOUS PANELS
FROM TOE OF THE SLOPE TO THE TOP OF THE SLOPE.
SLOPE PROTECTION SHALL FOLLOW THE CONTOUR OF
THE FINAL ROADWAY FILL.

LIMIT OF SLOPE
PROTECTION (TO BE
SPECIFIED ON PLANS)

z

PART PLAN

SEE BRIDGE PLANS FOR
SLOPE (NORMAL TO BENT)
(ROADWAY ITEM)

GROUND

(1 )
(2 )

(3 )
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~U JOINT FILLER (TYP.)

1 U PRE-FORMED FIBER
EXPANSION JOINT MATERIAL
(SECTION 1057)

RAISE EDGE 3 u IN 2'-Ou TO 12 u
±

FROM FINISHED GROUND LINE (TYP.).

SQUARE

H,,,

LIMIT OF SLOPE PROTECTION (3)

r - - - - - - - - - -I

II I I

II I I
II I I

,>-< - - - - - - - - - -'r-------------!,-+----',---!--i -------,=--.-
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ELEVATI ON
(STRAIGHT SLOPE TYPE)

4 U CONCRETE
SLOPE PROTECTION
( ROADWAY ITEM)

LIMIT OF SLOPE PROTECTION (3)
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1 U PRE-FORMED FIBER EXPANSION
JOINT MATERIAL (SECTION 1057)
AROUND COLUMN

APRON (1)+

BOTTOM OF BEAM

FRONT FACE OF END BENT
OR SEMI-DEEP ABUTMENT

APRON (1)+

ONE LAYER
OF 50 POUND
ROOFING FELT













WEIGHT AND DIMENSIONS DATA

WIDTH OF GRATE = WIDTH OF OPENING LESS t"
SEE TABLE FOR VARIABLE DIMENSIONS
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(1) THE WEIGHT OF THE GRATE AND BEARING PLATE INCLUDES THE BOLTS. NUTS.
AND WASHERS AND SHALL BE AS SHOWN WITH A TOLERANCE OF 5 PERCENT.
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GRATES AND
BEARING PLATES

MISSOURI HIGHWAYS AND TRANSPORTATION
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105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)
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DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:

WHEN BOLTS ARE CUT IN THE FIELD. THREADS MUST BE
CLEANED TO PERMIT THE FINAL NUT TO RUN FREELY ON
THE BOLT.

THE WELDING REQUIREMENTS SHOWN ON THIS DRAWING
ARE FOR PAINTED GRATES AND BEARING PLATES. IF
GALVANIZED. ALL TIGHTLY CONTACTING SURFACES SHALL
BE COMPLETELY SEALED. ON ALL SIDES BY WELDING.
PRIOR TO GALVANIZING.

OTHER ALTERNATE SHAPES ARE ALLOWED.
UPON APPROVAL. PROVIDED 4 LINEAR
INCHES WELD IS MAINTAINED SYMETRICALLY
AROUND THE PLATE AND THE NOMINAL
DIMENSIONS OF THE PLATE AND SLOT ARE
MAINTAINED.
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WIDTH OF GRATE = WIDTH OF OPENING LESS t"
SEE TABLE FOR VARIABLE DIMENSIONS
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AND WASHERS AND SHALL BE AS SHOWN WITH A TOLERANCE OF 5 PERCENT.
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GENERAL NOTES:

WHEN BOLTS ARE CUT IN THE FIELD. THREADS MUST BE
CLEANED TO PERMIT THE FINAL NUT TO RUN FREELY ON
THE BOLT.

THE WELDING REQUIREMENTS SHOWN ON THIS DRAWING
ARE FOR PAINTED GRATES AND BEARING PLATES. IF
GALVANIZED. ALL TIGHTLY CONTACTING SURFACES SHALL
BE COMPLETELY SEALED. ON ALL SIDES BY WELDING.
PRIOR TO GALVANIZING.

OTHER ALTERNATE SHAPES ARE ALLOWED.
UPON APPROVAL. PROVIDED 4 LINEAR
INCHES WELD IS MAINTAINED SYMETRICALLY
AROUND THE PLATE AND THE NOMINAL
DIMENSIONS OF THE PLATE AND SLOT ARE
MAINTAINED.
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CURVED VANE GRATE
AND FRAME

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

INSTALLATION INSTRUCTIONS:

DRILL AND TAP FRAME.

INSTALL i" DIA. BOLTS WITHOUT WASHERS BEFORE
CONCRETE POUR TO FORM i"± BOLT EXTENSION INTO

o CONCRETE BELOW FRAME. LUBRICATE EXPOSED
THREADS.

AFTER CONCRETE HARDENS SUFFICIENTLY. FINAL
INSTALLATION SHALL REMOVE AND REINSTALL i"
DIA. BOLTS AND LOCK WASHERS THROUGH GRATE AND
FRAME. TORQUE f' DIA. BOLTS TO 35-'10 FT. LB.
APPLY THREAD ADHESIVE TO ALL f' DIA. STAINLESS
STEEL BOLTS.

DATE EFFECTIVE: 06/01/2010
DATE PREPARED: 71312013

GENERAL NOTES:

GRATES TO BE CONSTRUCTED OF CAST GRAY IRON AND MEET
REQUIREMENTS OF AASHTO M 306. MINOR VARIATIONS IN
VANE SHAPE TO MEET MANUFACTURER'S STANDARD PRACTICE
ARE PERM ITTED.

MINIMUM CLEAR OPEN AREA: 2.10 SQUARE FEET.

NOMINAL
DIMENSIONS AND WEIGHTS

--+------. 1--------,------,---,---------,-N,..,-U-,,-M-;:::B:::E:::R----=O::-F-----lI~
I--------'--'--=-",=...=-----'--=--------llw

OPENING WEIGHT ANCHOR STAINLESS ~

WIDTH LENGTH a (LB.) BOLTS STEEL BOLTS j
2'-0" 2'-0" 2'1" 200 '1 '1;'3
'1' -0 " 2 ' -0 " '18 " 3 '18 8 8 zL-.:....-...;;:.,.---l.......:;;,_;;:.,......J....:..:::........L.......:;:...:..:::.......J..._....;;:.,_.....J..__....:::....__JI~

NOTE: TWO 2' X 2' GRATES MAY BE USED IN 0
LIEU OF SINGLE '1' X 2' GRATES. ~
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(*l i" DIA. ANCHOR BOLTS. NUTS. AND
WASHERS SHALL BE GALVANIZED IN
ACCORDANCE WITH AASHTO M 232 OR SHALL
BE MECHANICALLY GALVANIZED. IF
MECHANICALLY GALVANIZED. THE COATING
THICKNESS. ADHERENCE AND QUALITY
REQUIREMENTS SHALL BE IN ACCORDANCE
WITH AASHTO M 232. CLASS C. DAMAGED
SPELTER COATING SHALL BE REPAIRED IN
ACCORDANCE WITH SEC 1081.
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SHEET NO.

1 OF 26141.30E

MANHOLE
FRAMES AND COVERS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 03/01/1996
DATE PREPARED: 812112009

WHEN SPECIFIED. USE A LOCK TYPE FRAME AND COVER
WITH A MINIMUM OF 3 LOCK BLOCKS AND BOLTS.

A CHECKERED DESIGN TOP SHALL BE FURNISHED.

TYPE 1B: ~

WHEN "p" (PAVEMENT THICKNESS) IS 9" OR 10". USE
MANHOLE FRAME WITH 10" HEIGHT IF) APPROXIMATE
WEIGHT OF FRAME AND COVER. 570 LBS .• CLASS 35
CASTING.

MANHOLE ADJUSTING RINGS SHALL BE SECURED TO EITHER
THE FRAME OR PAVEMENT TO PREVENT MOVEMENT UNDER
TRAFFIC.

TYPE1C:
TYPE 1C MANHOLE FRAME AND COVER WILL BE ACCEPTED AS
AN ALTERNATE TO TYPE 1A OR TYPE 1B. APPROXIMATE
WEIGHT OF FRAME AND COVER. 290 LBS ..

THE PRICE BID FOR MANHOLE FRAME AND COVER SHALL
INCLUDE THE NUMBER OF ADJUSTING RINGS REQUIRED TO
MATCH PAVEMENT THICKNESS.

GENERAL NOTES:

FOR "p" GREATER THAN 10" ADJUSTING RINGS COMBINED
WITH MANHOLE FRAMES WITH "F" EQUAL TO 9" OR 10"
SHALL BE USED TO MATCH THE PAVEMENT THICKNESS.

TYPE 1A:
WHEN "p" (PAVEMENT THICKNESS) IS 8" USE MANHOLE
FRAME WITH 9" HEIGHT (F) APPROXIMATE WEIGHT OF
FRAME AND COVER. 5~0 LBS .• CLASS 35 CASTING.

'I
22 t"

ELEVATION

TYPE 4

PLAN

SECTION J-J

SECTION I-I

l'--- r

i?Lt&2222222222Z~j2 222222222 2g(J
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APPROXIMATE WEIGHT OF
FRAME AND COVER 160 LBS.
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SECTION H-H

PLAN

TYPE 3

ELEVATION

SECTION G-G

I'
t

j i

APPROXIMATE WEIGHT OF
FRAME AND COVER 115 LBS.
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TYPE 2

ELEVATION

SECTION E-E

SECTION F-F

I'
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APPROXIMATE WEIGHT OF
FRAME AND COVER 250 LBS.

TYPE 1C

ELEVATION

23"

SECTION D-D

APPROXIMATE WEIGHT OF
FRAME AND COVER 290 LBS.
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SECTION A-A

SECTION B-B

APPROXIMATE WEIGHT OF
FRAME AND COVER
TYPE 1A 5~0 LBS.
TYPE 1B 570 LBS.

ELEVATION

TYPE 1A AND 18

~

~~-:::-:·F



PLAN 

23 11 

SECTION B-B 

ELEVATION 

ADJUSTING RING 

SOLID OR ADJUSTABLE 

r------------------� 
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COVER 

ADJUSTING RING 

FRAME 

INSTALLATION 

DETAILS 

ii r 
22¼'' 

�m�
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SECTION A-A 

APPROXIMATE WEIGHT OF 

FRAME AND COVER 150 LBS. 

ALTERNATE 

TYPE 4 COVER 

DATE EFFECTIVE: 

DATE PREPARED: 

MISSOURI HIGHWAYS AND TRANSPORTATION 

COMMISSION 

105 WEST CAPITOL 
JEFFERSON CITY. MO 65102 

1-888-ASK-MODOT (1-888-275-6636)

MANHOLE 
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TYPE 

POST 

TYPE 1 
PORTABLE 

TYPE 2 
PORTABLE 

BARR !ER 

VEHICLE 

TABLE A 

WORK ZONE SIGN MOUNTING REQUIREMENTS 

SIGN SIGN MINIMUM MOUNTING USAGE LIMITATIONS SUPPORT SUBSTRATE 

RIG ID 5' RURAL 
7' RURAL 

PERFORATED SQUARE STEEL TUBE 7' URBAN 
U-CHANNEL
WOOD

SK ID RIGID 5 / RURAL 
FOLD-UP STAND 7 / RURAL 

7 / URBAN 

EASEL 
12 "( 4 l FOLD-UP STAND FLEXIBLE 

SELF-DRIVING POST RIGID 
TYPE III MOVABLE BARRICADE 
SK ID 

CONCRETE TRAFFIC BARRIER FLEXIBLE 5' RURAL 
GUARDRAIL R JG ID 7' RURAL 

7' URBAN 

PAVEMENT MARKING EQUIPMENT FLEXIBLE 48" ( 6) 
PILOT CAR R JG ID 
PROTECTIVE VEHICLE 

0:: 

6' MIN. w -

0 
1 2' MAX. __J 

::::J <( 

0 

:r: w 

V) __J 

DJ 

LL <( 

0 I-

w 
N w 

I'..'.) w 

0 V) 

w 

( 1) EDGE OF TRAVELED WAY WHERE THERE JS
NO PAVED DR STABILIZED SHOULDER.

(2) ONE-FOOT LESS THAN MOUNTING HEIGHT
NOTED IN TABLE A.

HEIGHT(3) 

UNDIVIDED HIGHWAYS 
DIVIDED HIGHWAYS 
HIGHWAYS 

UNDIVIDED HIGHWAYS 
DIVIDED HIGHWAYS 
HIGHWAYS 

UNDIVIDED HIGHWAYS 
DIVIDED HIGHWAYS 
HIGHWAYS 

NONE 

PERMITTED ONLY WHERE POST 
MOUNTING JS NOT FEASIBLE. 

PERMITTED ONLY FOR INSTALLATION 
UP TD 3 DAYS(5). WHERE SIGNS 
ARE OBSCURED BY OTHER OBJECTS 
(J.E., TRAFFIC CONTROL DEVICES, 
PARKED VEHICLES, BARRIER, VEGETA-
TION, ETC. l DR INSTALLED ON MULTI-
LANE UNDIVIDED FACILITIES OR 
MULTI-LANE DIVIDED FACILITIES WITH 
3 OR MORE LANES IN ONE DIRECTION, 
MOUNTING HEIGHTS SHALL BE AS 
SPECIFIED FOR POST-MOUNTED SIGNS. 
PERMITTED ONLY WHERE LONGITUDINAL 
BARRIER IS PRESENT. 

PERMITTED ONLY IN PILOT CAR DR 
MOVING OPERATIONS. 
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MIN. 
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HEIGHT AND LATERAL LOCATIONS FOR 

POST AND PORTABLE SIGN MOUNTING 

COMMENTS 

POSTS SHALL BE FREE OF ANY BRACING AND 
EXTEND NO FURTHER ABOVE THE SIGN EXCEPT 
AS NEEDED FOR WARNING LIGHT ATTACHMENT. 
FOR DETAILS OF POST INSTALLATION DETAILS 
SEE SHEET NO. 2 OF 9. GALVANIZATION OF 
POSTS WILL NOT BE REQUIRED. 

SYSTEMS SHALL COMPLY WITH CRASH TEST 
REQUIREMENTS OF NCHRP 350 TEST LEVEL 3 
AND MAY BE PLACED ADJACENT TO OR WITHIN 
THE ROADWAY PROVIDED A MINIMUM LATERAL 
CLEARANCE OF 3 FEET, MEASURED HORJZONT-
ALLY FROM THE EDGE OF THE SIGN TO THE 
EDGE OF DESIGNATED TRAVELED WAY, JS 
MAINTAINED. 
SYSTEMS SHALL COMPLY WITH CRASH TEST 
REQUIREMENTS OF NCHRP 350 TEST LEVEL 3 
AND MAY BE PLACE ADJACENT TD DR WITHIN 
ROADWAY PROVIDED A MINIMUM LATERAL 
CLEARANCE OF 3 FEET, MEASURED HORJZONT-
ALLY FROM THE EDGE OF THE SIGN TD THE 
EDGE OF THE DESIGNATED TRAVELED WAY, 
JS MAINTAINED. 

SYSTEMS SHALL PROVIDE POSITIVE CON-
NECTJON TO THE BARRIER AND MINIMIZE 
POTENTIAL FOR VEHICLE SNAGGING. 
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( 3) 

( 4) 

( 5) 

MEASURED FROM THE BOTTOM OF THE SIGN TO THE NEAR � 
EDGE OF THE PAVEMENT. �
MOUNTING HEIGHTS FOR REGULATORY AND GUIDE SIGNS u 

SHALL BE AS SPECIFIED FOR POST-MOUNTED SIGNS. z 
0 
Cl'. 
f­
u 
w 
_J 
w 

( 6) 

SIGNS MOUNTED ON TYPE III BARRICADES, GORE EXIT 
SIGN, AND SIGNS FOR CROSWALK/SJDEWALKCLOSURES 
MAY BE LEFT IN PLACE FOR MORE THAN 3 DAYS. 
DEVIATIONS AS APPROVED BY THE ENGINEER. 

GENERAL NOTES: 

LONGITUDINAL SPACING OF SIGNS SHOWN IN THE PLANS ARE 
PREFERRED MINIMUMS, BUT MAY BE ADJUSTED TO MEET 
EXISTING FIELD CONDITIONS WITH APPROVAL FROM THE 
ENGINEER. 

SIGNS SHALL NOT BE MOUNTED IN DR ON CHANNELIZERS. 

ALL POSTS AND SIGNS SHALL BE INSTALLED AND MAINTAINED 
IN A PLUMB POSITION. 

CONSTRUCTION SIGNS SHALL NOT BE LOCATED ON SIDEWALKS, 
BICYCLE LANES, OR AREAS DESIGNATED FOR PEDESTRIAN DR 
BICYCLE TRAFFIC. 

MISSOURI HIGHWAYS AND TRANSPORTATION 

COMMISSION 

105 WEST CAPITOL 
JEFFERSON CITY, MO 65102 

1-888-ASK-MODOT (1-888-275-6636)

TEMPORARY 

TRAFFIC CONTROL DEVICES 

SIGN MOUNTING REQUIREMENTS 

DATE EFFECTIVE: 07/01/2020 
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~EDGE OF PAVEMENT

* THIS HOLE SHOULD ONLY BE USED ON PATCHES EXISTING
PRIOR TO CONSTRUCTION. THE HOLE SHOULD BE LOCATED
CLOSE TO THE CENTER OF THE PATCH. BY USING THIS
HOLE. THE TWO HOLES LOCATED AT THE SHOULDER COULD
BE ELIMINATED.
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COMMISSION
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STABILIZATION
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RUMBLE STRIPS
SHOULDER

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

DATE EFFECTIVE: 04/01/2009
DATE PREPARED: 212012009

RUMBLE STRIPS SHALL NOT BE PLACED ON BRIDGES.

GENERAL NOTES:

SEE STAMDARD PLAN 620.00 FOR PAVEMENT MARKING.

RUMBLE STRIPS SHALL BE OMITTED IF SHOULDERS ARE LESS
THAN 2' WIDE.

ALL RUMBLE STRIPS SHALL BE MILLED.

RUMBLE STRIPS SHALL NOT BE MILLED ONTO TRANSVERSE
JOINTS.
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RUMBLE STRIPS
SHOULDER

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

DATE EFFECTIVE: 04/01/2009
DATE PREPARED: 212012009

RUMBLE STRIPS SHALL NOT BE PLACED ON BRIDGES.

GENERAL NOTES:

SEE STAMDARD PLAN 620.00 FOR PAVEMENT MARKING.

RUMBLE STRIPS SHALL BE OMITTED IF SHOULDERS ARE LESS
THAN 2' WIDE.

ALL RUMBLE STRIPS SHALL BE MILLED.

RUMBLE STRIPS SHALL NOT BE MILLED ONTO TRANSVERSE
JOINTS.
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SECTION C-C

* = LATERAL DEVIATION SHALL NOT
EXCEED ONE INCH IN 100 FEET.
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DETAIL B

EDGE OF
TRAVELED WAY

EDGE OF
TRAVELED WAY

RUMBLE STRIPS
CENTERLINE

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

GENERAL NOTES:

SEE STANDARD PLAN 620.00 FOR PAVEMENT MARKING.

RUMBLE STRIPS SHALL NOT BE PLACED ON BRIDGES.

ALL RUMBLE STRIPS SHALL BE MILLED.

CENTERLINE RUMBLE STRIPS SHALL BE CONTINUOUS
THROUGH CONNECTIONS OF SIDEROADS WITH NO LEFT
TURN LANES.

DISCONTINUE CENTERLINE RUMBLE STRIPS THROUGH THE
LIMITS OF ALL LEFT TURN LANES. INCLUDING ANY LANE
TAPER SECTIONS.

SHOULDER

1

TWO-WAY ROAD

J

DETAIL B

DATE EFFECTIVE: 04/01/2009
DATE PREPARED: 212012009 626.00H

SHEET NO.
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* = LATERAL DEVIATION SHALL NOT
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RUMBLE STRIPS
CENTERLINE

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

GENERAL NOTES:

SEE STANDARD PLAN 620.00 FOR PAVEMENT MARKING.

RUMBLE STRIPS SHALL NOT BE PLACED ON BRIDGES.

ALL RUMBLE STRIPS SHALL BE MILLED.

CENTERLINE RUMBLE STRIPS SHALL BE CONTINUOUS
THROUGH CONNECTIONS OF SIDEROADS WITH NO LEFT
TURN LANES.

DISCONTINUE CENTERLINE RUMBLE STRIPS THROUGH THE
LIMITS OF ALL LEFT TURN LANES. INCLUDING ANY LANE
TAPER SECTIONS.
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DETAIL B

DATE EFFECTIVE: 04/01/2009
DATE PREPARED: 212012009 626.00H
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CHANNEL BOTTOM SHALL BE GRADED WITHIN RIGHT OF WAY FOR TRANSITION OF CHANNEL BED
TO CULVERT OPENINGS. CHANNEL BANKS SHALL BE TAPERED TO MATCH CULVERT OPENINGS.
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--.J LGRANULAR BACKFILL ~ 10" (TYP.;h. -

GENERAL ELEVATION A-A

(SEE ROADWAY PLANS)
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LAYOUT DIMENSIONS
VARIABLE DIMENSION

ex SEE EQUATIONS

~ SEE EQUATIONS

B SEE EQUATIONS

C SEE EQUATIONS

E G + 23"

F S + 2TX

G 2V

V HT + TS - 12"

W 2A + B + C + 2E

TW MAX{3'-4" OR (BS + 12"))

ANGLE OF BARREL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN( ELEV. 1 WELEV. 2 )

~ = ANGLE OF FILL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN~VER.)
\HOR.

ex =

EQUATIONS FOR COMPUTING ~. ~. BAND C

B = HORIZONTAL DISTANCE FROM UPSTREAM EDGE OF SHOULDER TO = i RDWY. FILL + A(CS) - A(TANex)
UPSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TAN~ + TANex

C = HORIZONTAL DISTANCE FROM DOWNSTREAM EDGE OF SHOULDER TO = Ii. RDWY. FILL + A(CS) + A(TANex)
DOWNSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TANS - TANex

CS = CROSS SLOPE OF EACH PART OF ROADWAY INCLUDING CROWN. LANES AND SHOULDERS. CS IS POSITIVE IF RISING AND
NEGATIVE IF FALLING AWAY FROM Ii. ROADWAY OR Ii. MEDIAN.

THE TERM "A(CS)" IS THE DIFFERENCE IN ELEVATION BETWEEN Ii. ROADWAY OR Ii. MEDIAN AND THE TOP OF THE FILL SLOPE
NORMAL TO Ii. ROADWAY OR Ii. MEDIAN. THIS TERM SHALL BE ADJUSTED FOR UNSyMMETRICAL AND NONSTANDARD ROADWAYS.

TO ACCOUNT FOR A VARYING PROFILE GRADE THE Ii. ROADWAY FILL SHALL BE BASED ON STATIONS THAT CORRESPOND TO THE
CORNERS OF THE INSIDE FACE OF THE HEADWALLS THAT PRODUCE MAXIMUM VALUES FOR BAND C.

SEE ROADWAY PLANS FOR SLOPES. Ii. ROADWAY FILL AND ELEVATIONS 1 AND 2. ELEVATIONS 1 AND 2 CORRESPOND TO UPPER
AND LOWER FLOW LINE ELEVATIONS AND MAY BE BELOW THE NATURAL STREAM BOTTOM DUE TO ENVIRONMENTAL REQUIREMENTS.

IF ANY PART OF THE BARREL IS
EXPOSED. THE ROADWAY FILL SHALL
BE WARPED TO PROVIDE 12 INCHES
MINIMUM COVER.

CAAB

Ii. ROADWAY OR
CONSTRUCTION JOINT KEY NOT SHOWN FOR
CLARITY. SEE SHEET 3 OF 3 FOR DETAILS.

IF UNSUITABLE MATERIAL IS ENCOUNTERED.
EXCAVATION OF UNSUITABLE MATERIAL AND
FURNISHING AND PLACING OF GRANULAR
BACKFILL SHALL BE IN ACCORDANCE WITH
SEC 206.

ELEV. 1
@ Ii. CULVERT

SHEET NO.

1 OF 3

SQUARED
STRAIGHT

LAYOUT

703.10J

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. 1.40 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
DESIGN SPECIFICATIONS:
2010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND 2010 INTERIM
REVISIONS

DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 120 LB/CF
EQUIVALENT FLUID PRESSURE = 30 LB/CF (MIN.). 60 LB/CF (MAX.)

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'c = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

MISCELLANEOUS:
FOR REINFORCEMENT DETAILS. SEE SHEET 2 OF 3. FOR SECTION
DETAILS. SEE SHEET 3 OF 3. FOR MEMBER THICKNESS. SEE 703.17.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED.

WHEN ALTERNATE PRECAST CONCRETE BOX CULVERT SECTIONS ARE USED.
THE MINIMUM DISTANCE FROM INSIDE FACE OF HEADWALLS TO PRECAST
SECTIONS MEASURED ALONG THE SHORTEST WALL SHALL BE 3 FEET.
REINFORCEMENT AND DIMENSIONS FOR WINGS AND HEADWALLS SHALL BE
IN ACCORDANCE WITH MISSOURI STANDARD PLANS.
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BARREL LENGTH

E

G

I
I
L _

_

.
r------------------------- __ Q~~~~l~~~~y~fl~~_lL~L~~_~--------------------,­
: i ~

, --- --------------------------~------------------- ~ --- ---+IL-I------------------~'_i
: : I

: : I
, I FLOW
I I ~ I
, I

: : I

- -:------------------- +-------------------c------~---------------~-~ -------
'10" 5"1:_ Ii. CULVERT---.J !'''-----TIE STATION

---..j-----',E-- ---...~ I ,
, I ,

, CONST. I I ,
: JOINT : I :

: (TYP.)~ ~ __ --------------------------r------------------- x ---- ---I-r----------------------<:"""""""'I
, f-,

A
L



f­
W
W
I
V1

~
I
f-

Z
o
f­
Z
W
V1
W
0::
(L

~

o
z
«
o
w
-..J
«
w
V1

>­
-..J
-..J
«
u

z
o
0::
f­
U
W
-..J
W

Z
W
W
<Il

V1
«
I

~

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON ROADWAY OR BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REOUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.16.
-if( CULVERT
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SHEET NO.

2 OF 3

SQUARED
STRAIGHT

703.10J

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.17. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN HALF PLANS AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1~".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(0) SAME SIZE AND SPACING AS B2 BARS

(bl VARIES. 12" MAXIMuM

(cl J4 BAR SPACING

(dl NOT SPECIFIED ON THIS SHEET

(el NOT SPECIFIED ON THIS SHEET

(fl NOT SPECIFIED ON THIS SHEET

(gl NOT SPECIFIED ON THIS SHEET

(hI FOR DESIGN FILLS OVER 2 L O"

(i I FOR DESIGN FILLS 2'-0" OR LESS
2-#5-E 1
BARS

12"
l

J5 BARS AT BOTTOM

L#4-F BARS

G BARS AT S. F. (0 J

J5 BARS AT FILL FACE(c 1

(c 1

( bJ

3'-0 11

A2 BARS AT TOP

J4 BARS AT BOTTOM

A2 BARS

L--TRANS. JOINT

J4 BARS AT FILL FACE

B2 BARS AT STREAM FACE

ELEVATION
J1 BARS MAY BE BENT IN FIELD OR SHOP.

A1 BARS

J3 BARS AT FILL FACE

HALF PLANS
HALF PLANS ARE SyMMETRICAL ABOUT ~ CULVERT.

3'-0 11

(b I

I (cl

I (c 1

J5 BARS AT BOTTOM

G BARS AT S. F. (01

J5 BARS AT FILL FACE

J

-h f\#4-F BARS f\#4-F BARS I

CONST. JOINT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~f~~~;CONST. JOINT
2-#7-J1 BARS-----.. ~ L-KEYED ~ f\#4-F BAR AT L-KEYED ~ f\#4-F BAR AT ~ ~2-#7-J1 BARS
~ CONST. JT. n FILL FACE CONST. JT. n FILL FACE I ~

~
VARIED \ \ Ir-VARIED~

,,~ #4-F BARS kf #4-F BARS ~
2-#5-E1 AT 14" CTS. -#4-F BARS AT 14" 1---#4-F BARS AT 14" AT 14" CTS.
BARS~ AT STREAM FACE-----.I CTS. AT STREAM FACE CTS. AT STREAM FACE AT STREAM FACE

~\...~ql7-"~-----------'-+t~I=l=~-~+-----------H--~-+---------~==+=F-----tir------+~~~~

;..- co rKEYED CONST. co rKEYED CONST. -....:
~ JOINT ~ JOINT

FLOW-



TOP SLAB~

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

TX S TX
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GRANULAR BACKFILL-

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS
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#4-F BARS AT ABOUT 14 CENTERS

#4-F BARS AT ABOUT 14" CENTERS
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1.l fl

2

CL.
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KEYED " 2"CONST. CL.':'IN -.J JOINT
~ u ( TYP. )

:.v v~.q ~

\r~""u

r--Ci. CULVERT

J5 BARS-----l

2-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS
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v~ co
~A2'. ~ BARS

UPSTREAM AND DOWNSTREAM WINGS REINFORCEMENT

#4-F BARS AT ABOUT 14" CENTERS

SLABLBOTTOM

Vl
2-#4-F BARS Vl, ,

a:
I

N
-.J a: N

-.J
<! J3 BARS ---, u <! J3 BARS ---, u
m m

LL "

I ~ ~~.q
LL

~~.q I ~ ~~.qI ':"~.q . I ':"~.q

i ''-----A1 BARS ! ~~i~
i ''-----A1 BARS ! ~~i~I " " I "

,
N '. <---B2 BARS I ~ u " N '. <---B2 BARS I ~ u .~.

f-- I--- I I
Vl Vl Vl Vl

f- a: f- I 1.1 11 ~ a: f- I 1.1 11

<! U 2 <! U 2
m , r-Ci. CULVERT CL. m , r-Ci. CULVERT CL.

v' LL V "
V' LL V "'. I ~ I v. '. I ~ I v.

i KEYED 2" i KEYED 2"f- I CONST. f- I CONST.<! CL. <! CL.
~

, JOINT ~
, JOINT

...;t co I -;N -.J (TYP. ) ,,;.;t co I -;N -.J (TYP. )'. ,~A2 BARS i ~ u '. ,~A2 BARS i ~ u
~ ~

~j."l.
" I V~.q 4 ~~.q " I p'~.q 4

~
•."t."

~
....)1.

J4 BARS-----l \j~ J4 BARS-----l , ,j~
2-#4-F BARS "" u 2-#4-F BARS "" u

~
'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

.>" rFILTER
~ CLOTH

~;:~\ v"V"S
-II~ "-----EXPOSED
---J.l----.L- SUR FACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS

SHEET NO.

3 OF 3

SECTIONS

703.10J

CONCRETE
SINGLE BOX CULVERT

SKEW: SQUARED
WINGS: STRAIGHT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.17. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
Ci. CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 11".

\ [7"1\ '~'

20"

#8-01 BAR---.Y

DOWNSTREAM HEADWALL
REINFORCEMENT

#5-R3 BARS
AT 12" CTS.

/

F BARSi ~1
1[7',"1
1 '11'

12"

:,.,~ '-.L.-#8-D1 ~L#5-R1 B~S
BAR AT 12" CTS.

#5-R2 BARS "
AT 12" CTS.-~ r 12

I ~"'-(--=T:-Y-=-P-.-)->-1"---'"

l\~1 / I~ ~F BARS17,"1
'/>' 17.""1 j

, !> '

UPSTREAM HEADWALL
REINFORCEMENT

20"



CHANNEL BOTTOM SHALL BE GRADED WITHIN RIGHT OF WAY FOR TRANSITION OF CHANNEL BED
TO CULVERT OPENINGS. CHANNEL BANKS SHALL BE TAPERED TO MATCH CULVERT OPENINGS.
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HT + TS - 12"

P( COS 20')

(R + M)(TAN 20')

V

U

R

P 2V( SEC 20')

VARIABLE DIMENSION

Q TX( COS 20' )

R + M + N + 20"

SEE EQUATIONS

SEE EQUATIONS

~ SEE EQUATIONS

C

D

B

ex SEE EQUATIONS

VARIABLE DIMENSION

ANGLE OF BARREL SLOPE WITH HORIZONTAL NORMAL TO ~ ROADWAY OR ~ MEDIAN = ARCTAN( ELEV. 1 WELEV. 2 )

~ = ANGLE OF FILL SLOPE WITH HORIZONTAL NORMAL TO ~ ROADWAY OR ~ MEDIAN = ARCTAN~VER.)
\HoR.

ex =

LAYOUT DIMENSIONS

EQUATIONS FOR COMPUTING ~. ~. BAND C

B = HORIZONTAL DISTANCE FROM UPSTREAM EDGE OF SHOULDER TO = i RDWY. FILL + A(CS) - A(TANex)
UPSTREAM HEADWALL NORMAL TO ~ ROADWAY OR ~ MEDIAN TAN~ + TANex

C = HORIZONTAL DISTANCE FROM DOWNSTREAM EDGE OF SHOULDER TO = ~ RDWY. FILL + A(CS) + A(TANex)
DOWNSTREAM HEADWALL NORMAL TO ~ ROADWAY OR ~ MEDIAN TANS - TANex

CS = CROSS SLOPE OF EACH PART OF ROADWAY INCLUDING CROWN. LANES AND SHOULDERS. CS IS POSITIVE IF RISING AND
NEGATIVE IF FALLING AWAY FROM ~ ROADWAY OR ~ MEDIAN.

THE TERM "A(CS)" IS THE DIFFERENCE IN ELEVATION BETWEEN ~ ROADWAY OR ~ MEDIAN AND THE TOP OF THE FILL SLOPE
NORMAL TO ~ ROADWAY OR ~ MEDIAN. THIS TERM SHALL BE ADJUSTED FOR UNSyMMETRICAL AND NONSTANDARD ROADWAYS.

TO ACCOUNT FOR A VARYING PROFILE GRADE THE ~ ROADWAY FILL SHALL BE BASED ON STATIONS THAT CORRESPOND TO THE
CORNERS OF THE INSIDE FACE OF THE HEADWALLS THAT PRODUCE MAXIMUM VALUES FOR BAND C.

SEE ROADWAY PLANS FOR SLOPES. ~ ROADWAY FILL AND ELEVATIONS 1 AND 2. ELEVATIONS 1 AND 2 CORRESPOND TO UPPER
AND LOWER FLOW LINE ELEVATIONS AND MAY BE BELOW THE NATURAL STREAM BOTTOM DUE TO ENVIRONMENTAL REQUIREMENTS.

IF ANY PART OF THE BARREL IS
EXPOSED. THE ROADWAY FILL SHALL
BE WARPED TO PROVIDE 12 INCHES
MINIMUM COVER.

CA

~KEYED CoNST.

A

(SEE ROADWAY PLANS)
I

IB

~ ROADWAY OR ~ MEDIAN~

SHOULDER TO SHOULDER

I

I

I~--: ':~iill ~ , ~,,~""~~~ ~",''f''~««~''«~ ,,"""~ HOR .
~ , ~ ~ER.

CoNST. - ~ ~ I f- ~ ~

I

FLOW I ~
~ - I JoINT\

~ :~ \ ~LPCUCVERT~ --:

V////////////////////////////////////~//'///////////// //////////////////////J J!;::
--.J LGRANULAR BACKFILL ! ~ L-.:J~

I 10" (TYP·)I 1

GENERAL ELEVATION A-A • E

CONSTRUCTION JOINT KEY NOT SHOWN FOR
CLARITY. SEE SHEET 3 OF 3 FOR OETAILS.

IF UNSUITABLE MATERIAL IS ENCOUNTERED.
EXCAVATION OF UNSUITABLE MATERIAL AND
FURNISHING AND PLACING OF GRANULAR
BACKFILL SHALL BE IN ACCORDANCE WITH
SEC 206.

ELEV. 1
@ ~ CULVERT

E G + 23" W 2A + B + C + D + E

F S + 2TX Y TX(SIN 20')

G 2V KK S/2 + U

M N( COS 20' ) TW MAX{3'-4" OR (BS + 12")}

N 3" + TX(TAN 10')

--->OY~,_____.
----_ BARREL LENGTH

I "'p"'-- fE =-1
o~••.....,"'""'''.''l<eJJJ.1J"m..r..··················~ ~ ~

~D:ff' ::~:: :................... .. i

R 20" I :

~-----~ ~ :L ~ ~ ~---- __ I ~ -~ ------- -------------------j- _

'10" 5" , ~ CULVERT---.J ! TIE STATION 10":
---""!-----;E-- DET A I L A~--~ I -----'-'-:---+0;'-
'I I

CONST. : I :
JOINT ,-_, Ii ~~~- --------------------------r------------------- ~ ---- ---

\F
~ ~:::/. ··,""OC"·""(C,'c·I1M1E· , :o ~ , ;

, --\ ...........

~1 ~j

PLAN OF LAYOUT DIMENSIONS
(a) AHEAD STATION WHERE STREAM FLOWS LEFT TO RIGHT. (b) AHEAD STATION WHERE STREAM FLOWS RIGHT TO LEFT. SHEET NO.

1 OF 3

SQUARED
FLARED

LAYOUT

703.11J

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
OATE PREPARED:

GENERAL NOTES:
DESIGN SPECIFICATIONS:
2010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND 2010 INTERIM
REVISIONS

DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 120 LB/CF
EQUIVALENT FLUID PRESSURE = 30 LB/CF (MIN.). 60 LB/CF (MAX.)

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'c = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

MISCELLANEOUS:
FOR REINFORCEMENT DETAILS. SEE SHEET 2 OF 3. FOR SECTION
DETAILS. SEE SHEET 3 OF 3. FOR MEMBER THICKNESS. SEE 703.17.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED.

WHEN ALTERNATE PRECAST CONCRETE BOX CULVERT SECTIONS ARE USED.
THE MINIMUM DISTANCE FROM INSIDE FACE OF HEADWALLS TO PRECAST
SECTIONS MEASURED ALONG THE SHORTEST WALL SHALL BE 3 FEET.
REINFORCEMENT AND DIMENSIONS FOR WINGS AND HEADWALLS SHALL BE
IN ACCORDANCE WITH MISSOURI STANDARD PLANS.

~----- /~

~"I I "----- CoNST.::.JJ...- J 0 I NT

DETAIL A

A
J

EA + C

~ ROADWAY
OR ~ MEDIAN ........

I

I
A + B i

W = TOTAL LENGTH NORMAL TO ~ ROADWAY OR ~ MEDIAN

D

A
L
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SHEET NO.

2 OF 3

SQUARED
FLARED

703.11J

SKEW:
WINGS:

REINFORCEMENT

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS .

FOR CUT SECTION DETAILS. SEE 703.16.

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON ROADWAY OR BRIDGE PLANS

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.17. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN HALF PLANS AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1~".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(0) SAME SIZE AND SPACING AS B2 BARS

(bJ VARIES. 12" MAXIMuM

(cJ J~ BAR SPACING

(dJ SAME SIZE AND SPACING AS B2 BARS

(eJ A2 BAR SPACING

(fJ NOT SPECIFIED ON THIS SHEET

(gJ NOT SPECIFIED ON THIS SHEET

(hJ FOR DESIGN FILLS OVER 2 L D"

(i J FOR DESIGN FILLS 2'-0" OR LESS
2-#5-E 1
BARS

-if( CULVERT

3'-0 11

DEVELOPED ELEVATION
J1 AND J6 BARS MAY BE BENT IN FIELD OR SHOP.

3'-0 11

SHOWN IN SLAB HALF PLAN)

J3 BARS AT FILL FACE

A1 BARS

-h f\#~-F BARS f\#~-F BARS I
CONST. JOINT b.. CONST. JOINT

BARS~
~ ~

~2-#7-J12-#7-J6 L-KEYED f\#~-F BAR AT L-KEYED f\#~-F BAR AT
BARS

CONST. JT. FILL FACE CONST. JT. FILL FACE

~VARIED \ \ V-VARIE1~".~ #~-F BARS
-#~-F BARS AT 1~" ~#~-F BARS AT 1~"

#~-F BARS .;.
AT 1~" CTS. AT 1~" CTS.

1\ AT STREAM FACE--I CTS. AT STREAM FACE CTS. AT STREAM FACE AT STREAM FACE

~~ ,
CONST.
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/' BEND LINE~ co ~KEYED co ......::
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1 1 1 1
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12 11 G BARS AT S. F. (0 ) (b J B2 BARS AT STREAM FACE ( bJ G BARS AT S. F. (0 ) 12"

J5 BARS AT FILL FACE I (6 ) J~ BARS AT FILL FACE I (c) J5 BARS AT FILL FACE

VARIED A BARS (SPA. AS (e) A2 BARS

~-~ J3 BARS AT TOP

[k~-, "'~
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TOP SLAB~

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL
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DOWNSTREAM WINGS REINFORCEMENT
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cD
--0 Vl
I 0::

1* <!
I a:J

N

"

'i >--G
-
Vl Vl
0:: f­
<! U
a:J .

V'" l.L o;;;;J""
"IJ I ..--

i f-
_<!

~; ~

= =

cD
--0 Vl
I 0::

1* <!
I a:J

N

AT 14" CENTERS

~5 BARS,
2-#4-F BARS

VAR. #4-F BARSI 14"

#4 -F BAR - ,"-,--+i_--,~;_'_-h-O-i
~

SLABLBOTTOM

Vl
2-#4-F BARS Vl. .

0::

I
N ---' 0:: N ---'

<! J3 BARS ---, u <! J3 BARS ---, u
a:J a:J

LL "

I ~ ~~.q
LL

~~.", I ~ ~~.qI ,:"~.,,, , I ,:"~.,,,

i ''-----A1 BARS ! ~~i~
i ''-----A1 BARS ! ~~i~I " " I "

,
N " <---B2 BARS I ~ u ;,' N " <---B2 BARS I ~ u .iJ."

f-- I--- I I
Vl Vl Vl Vl

f- 0:: f- I 1.1 11 ~ 0:: f- I 1.1 11

<! U 2 <! U 2
a:J . r-'i. CULVERT CL . a:J . r-'i. CULVERT CL...' LL '" " ..' LL '" ""

I ~ I ., "

I ~ I .,
i KEYED 2" i KEYED 2"f- I CONST. f- I CONST.<! CL. <! CL.
~ . JOINT ~ . JOINT

...;t co I -;N ---' (TYP. ) ,,;.;t co I -;N ---' (TYP. )" ,,---- A2 BARS i ~ u "

J~A2 BARS i ~ u
~ ~

~j.",
" I v~.", 4 ~~.", " I p'~.", 4

~
.,"t."

~
....)1.

J4 BARS-----l \j~ J4 BARS-----l . ,j~
2-#4-F BARS '" u 2-#4-F BARS '" u

~
'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~;:~\ v"V"S
-II~ "-----EXPOSED
---Jl---1-- SUR FAC E

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS

UPSTREAM HEADWALL
REINFORCEMENT

~

L#5-R1 BARS
AT 12" CTS.

SHEET NO.

3 OF 3

SECTIONS

703.11J

CONCRETE
SINGLE BOX CULVERT

SKEW: SQUARED
WINGS: FLARED

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.17. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
'i. CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 11".

\ [7"1\ '~'

20"

#8-01 BAR---..Y

DOWNSTREAM HEADWALL
REINFORCEMENT

#5-R3 BARS
AT 12" CTS.

/

F BARSi ~1
1[7',"1
1 ' 11 '

,F BARS

j

12"

17:"'l
, !> '

#5-R2 BARS "
AT 12" CTS.-~ r 12

I ~"'-(--=T:-Y-=-P-.-)->-1"---'"

-.,.

20"
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1 OF 3
SHEET NO.

LEFT ADVANCE
STRAIGHT

LAYOUT

703.12J

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
DESIGN SPECIFICATIONS:
2010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND 2010 INTERIM
REVISIONS

DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 120 LB/CF
EQUIVALENT FLUID PRESSURE = 30 LB/CF (MIN.). 60 LB/CF (MAX.)

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'c = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

MISCELLANEOUS:
FOR REINFORCEMENT DETAILS. SEE SHEET 2 OF 3. FOR SECTION
DETAILS. SEE SHEET 3 OF 3. FOR MEMBER THICKNESS. SEE 703.17.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED.

WHEN ALTERNATE PRECAST CONCRETE BOX CULVERT SECTIONS ARE USED.
THE MINIMUM DISTANCE FROM INSIDE FACE OF HEADWALLS TO PRECAST
SECTIONS MEASURED ALONG THE SHORTEST WALL SHALL BE 3 FEET.
REINFORCEMENT AND DIMENSIONS FOR WINGS AND HEADWALLS SHALL BE
IN ACCORDANCE WITH MISSOURI STANDARD PLANS.

LAYOUT DIMENSIONS
DIMENSION VARIABLE DIMENSION

SEE EQUATIONS T G(SEC Z)

SEE EQUATIONS V HT + TS - 12"

SEE EQUATIONS W 2A + B + C + 2E

SEE EQUATIONS X 3" + TX(TAN Z)

G + 0 + 20" Z SKEW ANGLE

S + 2TX BB (A + B)( SEC ZI

2V CC (A + C)(SEC Z)

(A + C + E) (TAN Z) EE E(SEC Z)

3"(COS Z) HH 20"(SEC Z)

(A + B + E)(TAN Z) QQ TX(COS Z)

S(SEC Z)/2 YY TX(SIN Z)

2EE + BB + CC TW MAX {3' -4" OR (BS + 12")}

I + YYo

20"

DETAIL A

~ =

K

~

EQUATIONS FOR COMPUTING ~. ~. BAND C

G

F

VARIABLE

~

H

C

L

B

E

ANGLE OF BARREL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN( ELEV. 1 WELEV. 2 )

ANGLE OF FILL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN~VER.)
\HOR.

HORIZONTAL DISTANCE FROM UPSTREAM EDGE OF SHOULDER TO = i RDWY. FILL + A(CS) - A(TAN~)

UPSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TAN~ + TAN~

C HORIZONTAL DISTANCE FROM DOWNSTREAM EDGE OF SHOULDER TO Ii. RDWY. FILL + A(CS) + A(TAN~)

DOWNSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TANS - TAN~

B

CS CROSS SLOPE OF EACH PART OF ROADWAY INCLUDING CROWN. LANES AND SHOULDERS. CS IS POSITIVE IF RISING AND
NEGATIVE IF FALLING AWAY FROM Ii. ROADWAY OR Ii. MEDIAN.

THE TERM "A(CS)" IS THE DIFFERENCE IN ELEVATION BETWEEN Ii. ROADWAY OR Ii. MEDIAN AND THE TOP OF THE FILL SLOPE
NORMAL TO Ii. ROADWAY OR Ii. MEDIAN. THIS TERM SHALL BE ADJUSTED FOR UNSYMMETRICAL AND NONSTANDARD ROADWAYS.

TO ACCOUNT FOR A VARYING PROFILE GRADE THE Ii. ROADWAY FILL SHALL BE BASED ON STATIONS THAT CORRESPOND TO THE
CORNERS OF THE INSIDE FACE OF THE HEADWALLS THAT PRODUCE MAXIMUM VALUES FOR BAND C.

SEE ROADWAY PLANS FOR SLOPES. Ii. ROADWAY FILL AND ELEVATIONS 1 AND 2. ELEVATIONS 1 AND 2 CORRESPOND TO UPPER
AND LOWER FLOW LINE ELEVATIONS AND MAY BE BELOW THE NATURAL STREAM BOTTOM DUE TO ENVIRONMENTAL REQUIREMENTS.

> ~
f-

10" (TYP·;I I.

G

E

IF ANY PART OF THE BARREL IS
EXPOSED. THE ROADWAY FILL SHALL
BE WARPED TO PROVIDE 12 INCHES
MINIMUM COVER.

HOR.
~VER.

A + C

PLANS)

A C

f-
I KEYED CONST.

JOINT

Ii. ROADWAY
OR Ii. MED IAN--­

I

I

GENERAL ELEVATION A-A

A + B

B A

Ii. ROADWAY OR

o 20"

E

G

W TOTAL LENGTH NORMAL TO Ii. ROADWAY OR Ii. MEDIAN

PLAN OF LAYOUT DIMENSIONS
(01 AHEAD STATION WHERE STREAM FLOWS LEFT TO RIGHT. (b) AHEAD STATION WHERE STREAM FLOWS RIGHT TO LEFT.

A

L

a
a

CHANNEL BOTTOM SHALL BE GRADED WITHIN RIGHT OF WAY FOR TRANSITION OF CHANNEL BED
TO CULVERT OPENINGS. CHANNEL BANKS SHALL BE TAPERED TO MATCH CULVERT OPENINGS.

CONSTRUCTION JOINT KEY NOT SHOWN FOR
CLARITY. SEE SHEET 3 OF 3 FOR DETAILS.

IF UNSUITABLE MATERIAL IS ENCOUNTERED.
EXCAVATION OF UNSUITABLE MATERIAL AND
FURNISHING AND PLACING OF GRANULAR
BACKFILL SHALL BE IN ACCORDANCE WITH
SEC 206.

ELEV. 1
@ Ii. CULVERT
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LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON ROADWAY OR BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.16.

AT BOTTOM (f)

~2-#7-J1 BARS

VARIED A BARS(g)A1 BARS AT BOTTOM

J3 BARS AT TOP

( g)

4-#8-H BARS

,,,,,,,,,,

AT BOTTOM (f)

/rr- #8-01 BAR

VARIED A BARS

~2-#7-J1 BARS

,,,,,,,,,,,,,,,,,,, ,
" 5" BEVEL' IFLOW ' ,-------... - --~-----,---r--------------- ---------

,,,,,,,,,,,

TOP
SLAB

BOTTOM
SLAB

L-TRANSVERSE JOINT

12 " G BARS (a) (b) B2 BARS AT BOTTOM (b) G BARS (a) 12"

J5 BARS AT BOTTOM ( c) J4 BARS AT BOTTOM J5 BARS AT BOTTOM

J3 BARS AT FILL FACE

A1 BARS (g) VAR. A BARS ( fl)

f----, f\#4-F BARS f\#4-F BARS I I--

:~
~ CONST. JOINT

~ ~

~2-#7-J12-#7-J1 BARS
~KEYED /\#4-F BAR L-KEYED /\#4-F BAR AT

BARS
CONST. JT. AT F.F. CONST. JT. FILL FACE

~VARIED \ \ \ I/VAR[ED~_"
~ #4-F BARS #4-F BARS

AT 14" CTS. ~#4-F BARS AT ~#4-F BARS AT 14" AT 14" CTS. BARS~

~ AT STREAM FACE~, 14" CTS. AT S.F. CTS. AT STREAM FACE AT STREAM FACE /

~,... , , t'~
co rKEYED CONST. co rKEYED CONST. "'~ JOI NT ~ JOINT

1 1 1 1

IJ L#4-F BARS L#4-F BARS L-TRANSVERSE JOINT L#4-F BARS L#4-F BARS l
12/1 G BARS AT S. F. (a) (b) B2 BARS AT STREAM FACE ( b) G BARS AT S.F. (a) 12 "I

J5 BARS AT FILL FACE ( c) J4 BARS AT FILL FACE I (c) J5 BIARS AT FILL FACE

A2 BARS ( e) VARIED A BARS (d)

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.17. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN HALF PLANS AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1~".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS B2 BARS

(b) VARIES. 12" MAXIMuM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING

(h) FOR DESIGN FILLS OVER 2 L O"

(i) FOR DESIGN FILLS 2'-0" OR LESS

CONCRETE
SINGLE BOX CULVERT

SHEET NO.

2 OF 3

LEFT ADVANCE
STRAIGHT

703.12J

REINFORCEMENT

SKEW:
WINGS:

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

AT TOP (d)
VARIED A BARS( e)

3'-0 11

A2 BARS AT TOP

ELEVATION
J1 BARS MAY BE BENT IN FIELD OR SHOP.

HALF PLANS
HALF PLANS ARE SYMMETRICAL ABOUT ~ CULVERT.

AT TOP (d)
VARIED A BARS (e)

2-#5-E1
BARS

FLOW-



TOP SLAB~

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

TX S TX

Vl .. ,.
f-

f- 18 ff
:r:

Vl ,. ,. ,.
~ I (TYP.)

co

GRANULAR BACKFILL-

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS

f­
W
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I
<f)
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Z
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>­
-.J
-.J
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#4-F BARS AT ABOUT 14 CENTERS

#4-F BARS AT ABOUT 14" CENTERS

,
"j.

1.l fl

2

CL.
....;t

KEYED " 2"CONST. CL.':'IN -.J JOINT
~ u ( TYP. )

:.v v~.q ~

\r~""u

r--Ci. CULVERT

"

, G BARS
I---

Vl Vl
a: f-

"'" Um
, '

~J. ~ :::

i f­

1--"'"
v~ ~ ~A2 BARS OR
• ~ I VAR. A BARS

J5 BARS-----l

2-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

~

--,
I Vl

\l '!i
I m

N

~

--,
I ~

\l "'"I m
N

UPSTREAM AND DOWNSTREAM WINGS REINFORCEMENT

#4-F BARS AT ABOUT 14" CENTERS

SLABLBOTTOM

Vl
2-#4-F BARS Vl, ,

a:

I
N

-.J a: N
-.J

"'" J3 BARS ---, u "'" J3 BARS ---, u
m m

LL "

I ~ ~~.q
LL

~~.q I ~ ~~.qI ':"~.q . I ':"~.q

i ''-----A1 BARS ! ~~i~
i ''-----A1 BARS ! ~~i~I " " I "

,
N '. <---B2 BARS I ~ u " N '. <---B2 BARS I ~ u .~.

f-- I--- I I
Vl Vl Vl Vl

f- a: f- I 1.1 11 ~ a: f- I 1.1 11

"'"
U 2

"'"
U 2

m , r-Ci. CULVERT CL. m , r-Ci. CULVERT CL.
v' LL V "

V' LL V "'. I ~ I v. '. I ~ I v.
i KEYED 2" i KEYED 2"f- I CONST. f- I CONST."'" CL. "'" CL.
~

, JOINT ~
, JOINT

...;t co I -;N -.J (TYP. ) ,,;.;t co I -;N -.J (TYP. )'. ,~A2 BARS i ~ u '. ,~A2 BARS i ~ u
~ ~

~j."l.
" I V~.q 4 ~~.q " I p'~.q 4

~
•."t."

~
....)1.

J4 BARS-----l \j~ J4 BARS-----l , ,j~
2-#4-F BARS "" u 2-#4-F BARS "" u

~
'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

.>" rFILTER
~ CLOTH

~;:~\ v"V"S
-II~ "-----EXPOSED
---J.l----.L- SUR FACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS

BARS

SHEET NO.

3 OF 3

SECTIONS

703.12J

CONCRETE
SINGLE BOX CULVERT

SKEW: LEFT ADVANCE
WINGS: STRAIGHT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.17. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
Ci. CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 11".

20"

#8-01 BARI---.Y

4-#8-H

DOWNSTREAM HEADWALL
REINFORCEMENT

#5-R3 BARS
AT 12" CTS.

/

20"

~
~ I ~I iF BARS
~~."1 j17 .' "1

. I> .

~f "~~$==::~~'------(,
5" I 'L-#8-D1 '---#5-R1 BARS

,.,e---,.J BAR AT 12" CENTERS
4-#8-H

#5-R2 BARS " "AT 12" CTS. -I'-... ,,--_1_2__1E-_1_2__
I "'-.J (TYP.)

BARS

UPSTREAM HEADWALL
REINFORCEMENT



CHANNEL BOTTOM SHALL BE GRADED WITHIN RIGHT OF WAY FOR TRANSITION OF CHANNEL BED
TO CULVERT OPENINGS. CHANNEL BANKS SHALL BE TAPERED TO MATCH CULVERT OPENINGS.

Ii. RDADWAY OR Ii. MEDIAN~

GENERAL ELEVATION A-A
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I I ZO" (COS Z)

KK S/2 + U

HH ZO"(SEC Z)

EE E(SECZI

CC (A + C)( SE C Z)

DD R + M + N + ZO"

VARIABLE DIMENSION

N 3" + TXITAN 10')

LAYOUT DIMENSIONS

o I + YY

Q TX( COS ZO' )

T G(SEC Z)

R P( COS ZO' )

P ZV[SECIZ+ZO')]

VARIABLE DIMENSION

ANGLE OF BARREL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN( ELEV. 1 - ELEV. Z 1
LL +A+C+E )

EQUATIONS FOR COMPUTING ~. ~. BAND C

~ SEE EQUATIONS

B SEE EQUATIONS

C SEE EQUATIONS

Z ~ ZO': I I + MM + RR
D

Z < ZO': II + MM + RR + TT

ex SEE EQUATIONS

ex =

ANGLE OF FILL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN (VER.)
HOR.

HORIZONTAL DISTANCE FROM UPSTREAM EDGE OF SHOULDER TO = i RDWY. FILL + A(CS) - A(TANex)
UPSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TAN~ + TANex

C HORIZONTAL DISTANCE FROM DOWNSTREAM EDGE OF SHOULDER TO Ii. RDWY. FILL + A(CS) + A(TANex)
DOWNSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TANS - TANex

B

CS CROSS SLOPE OF EACH PART OF ROADWAY INCLUDING CROWN. LANES AND SHOULDERS. CS IS POSITIVE IF RISING AND
NEGATIVE IF FALLING AWAY FROM Ii. ROADWAY OR Ii. MEDIAN.

THE TERM "A(CS)" IS THE DIFFERENCE IN ELEVATION BETWEEN Ii. ROADWAY OR Ii. MEDIAN AND THE TOP OF THE FILL SLOPE
NORMAL TO Ii. ROADWAY OR Ii. MEDIAN. THIS TERM SHALL BE ADJUSTED FOR UNSyMMETRICAL AND NONSTANDARD ROADWAYS.

TO ACCOUNT FOR A VARYING PROFILE GRADE THE Ii. ROADWAY FILL SHALL BE BASED ON STATIONS THAT CORRESPOND TO THE
CORNERS OF THE INSIDE FACE OF THE HEADWALLS THAT PRODUCE MAXIMUM VALUES FOR BAND C.

SEE ROADWAY PLANS FOR SLOPES. Ii. ROADWAY FILL AND ELEVATIONS 1 AND Z. ELEVATIONS 1 AND Z CORRESPOND TO UPPER
AND LOWER FLOW LINE ELEVATIONS AND MAY BE BELOW THE NATURAL STREAM BOTTOM DUE TO ENVIRONMENTAL REQUIREMENTS.

VARIABLE DIMENSION

IF ANY PART OF THE BARREL IS
EXPOSED. THE ROADWAY FILL SHALL
BE WARPED TO PROVIDE 1Z INCHES
MINIMUM COVER.

C

HOR.
o::::::l VER.

A

ISEE

AB

WARPED FIL~,~_

CONSTRUCTION JOINT KEY NOT SHOWN FOR
CLARITY. SEE SHEET 3 OF 3 FOR OETAILS.

IF UNSUITABLE MATERIAL IS ENCOUNTERED.
EXCAVATION OF UNSUITABLE MATERIAL AND
FURNISHING AND PLACING OF GRANULAR
BACKFILL SHALL BE IN ACCORDANCE WITH
SEC Z06.

E G + 0 + ZO" U (R + MItTAN ZO') LL (AA + BB + DD)( COS Z)

F S + ZTX V HT + TS - 1Z" MM 3" [COS Z + COS IZ - ZO' ) ]

1 OF 3

p[COS (Z - ZO')]

MAX{3'-4" OR IBS + 1Z")}

TX (S IN Z)

TX[SIN(ZO' - Z)]

F(SIN ZI

TX(COS Z)

SHEET NO.

LEFT ADVANCE
FLARED

LAYOUT

703.13J

TT

YY

QQ

RR

TW

SS

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

TX(SIN ZO'l

FtTAN Zl/Z

SKEW ANGLE

3" + TXtTAN Z)

ZA + B + C + D + E + SS

(A + BI(SEC Z)

GENERAL NOTES:
DESIGN SPECIFICATIONS:
Z010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND Z010 INTERIM
REVISIONS

DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 1Z0 LB/CF
EQUIVALENT FLUID PRESSURE = 30 LB/CF IMIN.). 60 LB/CF (MAX.)

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'e = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

MISCELLANEOUS:
FOR REINFORCEMENT DETAILS. SEE SHEET Z OF 3. FOR SECTION
DETAILS. SEE SHEET 3 OF 3. FOR MEMBER THICKNESS. SEE 703.17.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED.

WHEN ALTERNATE PRECAST CONCRETE BOX CULVERT SECTIONS ARE USED.
THE MINIMUM DISTANCE FROM INSIDE FACE OF HEADWALLS TO PRECAST
SECTIONS MEASURED ALONG THE SHORTEST WALL SHALL BE 3 FEET.
REINFORCEMENT AND DIMENSIONS FOR WINGS AND HEADWALLS SHALL BE
IN ACCORDANCE WITH MISSOURI STANDARD PLANS.

W

X

Z

Y

AA

BB

D

DETAIL B

DETAIL C
Fo, Z < zo'

10'

ZO"

DETAIL A

IA + C + E)(TAN ZI

NI COS ZO')

AA + BB + CC + DD + EE

ZV

SISEC Z)/2

3"ICOS Z)

(AA + BB + DD)(SIN ZI

CONST.
JOINT

G

K

H

L

M

I

E

G

Cc

A + C

Ii. ROADWAY
OR Ii. MEDIAN--­

I

A + B

LL

SS

DO

CONST.
JOINT
(TYP. )

W TOTAL LENGTH NORMAL TO Ii. ROADWAY OR Ii. MEDIAN

PLAN OF LAYOUT DIMENSIONS
101 AHEAD STATION WHERE STREAM FLOWS LEFT TO RIGHT. Ib) AHEAD STATION WHERE STREAM FLOWS RIGHT TO LEFT.
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SHEET NO.

2 OF 3

LEFT ADVANCE
FLARED

703.13J

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.16.

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON ROADWAY OR BRIDGE PLANS

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.17. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN HALF PLANS AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1t".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(al SAME SIZE AND SPACING AS B2 BARS

(bl VARIES. 12" MAXIMuM

(cl J~ BAR SPACING

(dl SAME SIZE AND SPACING AS A2 BARS

(el A2 BAR SPACING

(fl SAME SIZE AND SPACING AS A1 BARS

(gl A1 BAR SPACING

(hl FOR DESIGN FILLS OVER 2 L O"

( i 1 FOR DESIGN FILLS 2'-0" OR LESS

T

3/-0 11

DEVELOPED ELEVATION
J1 AND J6 BARS MAY BE BENT IN FIELD OR SHOP.

3'-0 11

SHOWN IN SLAB HALF PLAN)

J3 BARS AT FILL FACE

A1 BARS ( gl VAR. A BARS ( fll

-h f\#~-F BARS f\#~-F BARS I I--

CONST. JOINT CONST. JOINT

BARS~
~ ~

~2-~-J12-#7-J 6 L-KEYED f\#~-F BAR AT L-KEYED f\#~-F BAR AT
BARS

CONST. JT. FILL FACE CONST. JT. FILL FACE

~VARIED \ \
It

VARIED~""'0 #~-F BARS #~-F BARS
AT 1~" CTS. -#~-F BARS AT 1~" ~#~-F BARS AT 14" AT 1~" CTS. BARS~

1\ AT STREAM FACE--I CTS. AT STREAM FACE CTS. AT STREAM FACE AT STREAM FACE /

~~ ~

CONST.
~

~KEYED CONST. ~~/' BEND LINE~ co ~KEYED co -...:- JOINT - JOINT

1 1 1 1

J L#~-F BARS L#~-F BARS '-----TRANSVERSE JOINT L#~-F BARS L#~-F BARS l
12 11 G BARS AT S. F. (a) (b 1 B2 BARS AT STREAM FACE (b) G BARS AT S. F. ( a) 12"

J5 BARS AT FILL FACE I (6 ) J4 BARS AT FILL FACE I (c 1 J5 B~RS AT FILL FACE

VARIED A BARS (SPA. AS (e) A2 BARS ( e) VARIED A BARS ( dl

J3 BARS AT TOP

~-~ A1 BARS AT BOTTOM ( gl VARIED A BARS-J6
84RS AT BOTTOM (f 1

/~#8-D1 BAR #8-D2 BAR 7 i'-... k..
A 2-#7-J1 BARS

...... :::J..
- - --------- ------ - - - -- -------- - - - - - - I-- - - --
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,
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ll' LL U ~ :: U nO - ,

I -<t ,
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v v 0:: . ~ <t ~-#8-H BARS ,

N " - <tv> ,
5" BEVEL- ..; v >0:: 0:: v >f- ,

.f~ CULVER- <t - al ,
W - --+--------------------- --- _.- -- -------------------------- - - --~->-- - -- -~--- - -- -- -- --- ---- --------------- ----

,
------~---
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f- 0
,
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V ........-- ~ -.-"J. I-
~K ~,~\ '----- TRANSVERSE JOINT

~ B2 BARS AT BOTTOM (b) G BARS ( al 12 "

~
V ~ J~ BARS AT BOTTOM (c) J5 BARS AT BOTTOMBARS f \\ ,,0

ENDS ~ - - G 'OI"\,S "\"\O\il l--r;;LSl
1""\ '0

0 A2 BARS AT TOP ( e) VARIED A BARS

" 'OI"\,S AT TOP ( dl
\~ J':l HALF PLANS

HALF PLANS ARE SYMMETRICAL ABOUT ~ CULVERT.
VARIED A BARS AT TOP ( dl

FLOW-
2-#5-E1

BARS

FLO-
TOP

SLAB

VARIED #~-F

BARS AT 1~"
CTS. AT TOP

BOTTOM
SLAB

~-#5-E 1
(SIMILAR AT

OF ALL WAL



TOP SLAB~

KEYED CONSTRUCTION JOINT
(0) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

TX S TX

Vl
" ,.

f-

f- 18":r:

Vl ,. ,. ,.
~ I (TYP.)

a:J

GRANULAR BACKFILL-

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS
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~N ---'
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.:v ~~.'" ~

.,i~
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r-- ~ CUL VERT

~ ~

--0
Vl

--0
VlI I

1*
0::

1*
0::

<! <!
I a:J I a:J

N N

,
, r-G BARS

I---
Vl Vl
0:: f-
<! U
a:J .

..' LL '""

I ~

i f-

t- <!

.,;.;'lo co iA2 BARS OR
"

~ VAR. A BARS

DOWNSTREAM WINGS REINFORCEMENT

J5 BARS-----l

2-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

" I,

#4-F BARS AT ABOUT 14 CENTERS

#4-F BARS AT ABOUT 14" CENTERS

r-- ~ CUL VERT

"

.iJ."

1.l ff

2

CL.
"

KEYED
.,

2"CONST. CL.
~N ---'

JOINT
~ u (TYP. )

~,

I ~v .:v ~~,"l ~.'
. ,j~
'" u

#4-F BARS AT ABOUT 14" CENTERS

#4-F BARS AT ABOUT 14" CENTERS

,--- VAR IED A BARS

UPSTREAM FLARED WINGS REINFORCEMENT

BARS

cD
--0 Vl
I 0::

1* <!
I a:J

N

"

'j >--G
-
Vl Vl
0:: f­
<! U
a:J .

V'" l.L o;;;;J""
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--0 Vl
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AT 14" CENTERS

~5 BARS,
2-#4-F BARS

VAR. #4-F BARSI 14"

#4 -F BAR - ,"-,--+i_--,~;_'_-h-O-i
~

SLABLBOTTOM

Vl
2-#4-F BARS Vl. .

0::

I
N ---' 0:: N ---'

<! J3 BARS ---, u <! J3 BARS ---, u
a:J a:J

LL "

I ~ ~~.q
LL

~~.", I ~ ~~.qI ,:"~.,,, , I ,:"~.,,,

i ''-----A1 BARS ! ~~i~
i ''-----A1 BARS ! ~~i~I " " I "

,
N " <---B2 BARS I ~ u " N " <---B2 BARS I ~ u .iJ."

f-- I--- I I
Vl Vl Vl Vl

f- 0:: f- I 1.1 11 ~ 0:: f- I 1.1 11

<! U 2 <! U 2
a:J . t-~ CULVERT CL . a:J . t-~ CULVERT CL...' LL '" " ..' LL '" ""

I ~ I ., "

I ~ I .,
i KEYED 2" i KEYED 2"f- I CONST. f- I CONST.<{ CL. <! CL.
~ . JOINT ~ . JOINT

...;t co I -;N ---' (TYP. ) ,,;.;t co I -;N ---' (TYP. )"

"A2 BARS i ~ u "

"A2 BARS i ~ u
~ ~

~j."l.
" I v~.", 4 ~~."l. " I p'~.", 4

~
.,"t."

~
....)1.

J4 BARS-----l \j~ J4 BARS-----l . ,j~
2-#4-F BARS '" u 2-#4-F BARS '" u

~
'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

.>" rFILTER
~ CLOTH

~;:~\ v"V"S
-II~ "-----EXPOSED
---J.l----.L- SUR FACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS

UPSTREAM HEADWALL
REINFORCEMENT SHEET NO.

3 OF 3

SECTIONS

703.13J

CONCRETE
SINGLE BOX CULVERT

SKEW: LEFT ADVANCE
WINGS: FLARED

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.17. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 11".

20"

BARS

/

#8-D2 BAR f---Y
4-#8-H

DOWNSTREAM HEADWALL
REINFORCEMENT

#5-R3 BARS
AT 12" CTS.

/

12"

:,.,~ ~#8-D1 ~L#5-R1 B~S
BAR AT 12" CTS.

#5-R2 BARS "
AT 12" CTS.-~ r 12

I ""J.r-<-(--=T=-Y-=-P-.-)->-1"---'"

l\~1 / I~ ,F BARS17."1
'/>' 17:"1 j

, !> .

20"
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1 OF 3
SHEET NO.

LAYOUT

RIGHT ADVANCE
STRAIGHT

703.14J

DIMENSION

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

T G(SEC Z)

V HT + TS - 12"

W 2A + B + C + 2E

X 3" + TX(TAN Z1

Z SKEW ANGLE

BB (A + B)( SEC Z1

CC (A + C)(SEC Z1

EE E(SEC Z)

HH 20"(SEC Zl

QQ TX(COS Z1

YY TX(SIN Z1

TW MAX {3' -4" OR (BS + 12")}

VARIABLE

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
DESIGN SPECIFICATIONS:
2010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND 2010 INTERIM
REVISIONS

DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 120 LB/CF
EQUIVALENT FLUID PRESSURE = 30 LB/CF (MIN.). 60 LB/CF (MAX.)

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'c = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

MISCELLANEOUS:
FOR REINFORCEMENT DETAILS. SEE SHEET 2 OF 3. FOR SECTION
DETAILS. SEE SHEET 3 OF 3. FOR MEMBER THICKNESS. SEE 703.17.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED.

WHEN ALTERNATE PRECAST CONCRETE BOX CULVERT SECTIONS ARE USED.
THE MINIMUM DISTANCE FROM INSIDE FACE OF HEADWALLS TO PRECAST
SECTIONS MEASURED ALONG THE SHORTEST WALL SHALL BE 3 FEET.
REINFORCEMENT AND DIMENSIONS FOR WINGS AND HEADWALLS SHALL BE
IN ACCORDANCE WITH MISSOURI STANDARD PLANS.

LAYOUT DIMENSIONS
DIMENSION

I + YY

G + 0 + 20"

2V

2EE + BB + CC

3"(COS Z)

SEE EQUATIONS

S(SEC ZI/2

S + 2TX

SEE EQUATIONS

(A + C + E) ( TAN Z)

(A + B + E)(TAN Z)

CONST.
JOINT

~ SEE EQUATIONS

L

K

G

F

C

o

~ SEE EQUATIONS

E

H

B

VARIABLE

20"

DETAIL A

~ =

EQUATIONS FOR COMPUTING ~. ~. BAND C
ANGLE OF BARREL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN( ELEV. 1 WELEV. 2 )

ANGLE OF FILL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN~VER.)
\HOR.

HORIZONTAL DISTANCE FROM UPSTREAM EDGE OF SHOULDER TO = i RDWY. FILL + A(CS) - A(TAN~)

UPSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TAN~ + TAN~

C HORIZONTAL DISTANCE FROM DOWNSTREAM EDGE OF SHOULDER TO Ii. RDWY. FILL + A(CS) + A(TAN~)

DOWNSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TANS - TAN~

B

CS CROSS SLOPE OF EACH PART OF ROADWAY INCLUDING CROWN. LANES AND SHOULDERS. CS IS POSITIVE IF RISING AND
NEGATIVE IF FALLING AWAY FROM Ii. ROADWAY OR Ii. MEDIAN.

THE TERM "A(CS)" IS THE DIFFERENCE IN ELEVATION BETWEEN Ii. ROADWAY OR Ii. MEDIAN AND THE TOP OF THE FILL SLOPE
NORMAL TO Ii. ROADWAY OR Ii. MEDIAN. THIS TERM SHALL BE ADJUSTED FOR UNSyMMETRICAL AND NONSTANDARD ROADWAYS.

TO ACCOUNT FOR A VARYING PROFILE GRADE THE Ii. ROADWAY FILL SHALL BE BASED ON STATIONS THAT CORRESPOND TO THE
CORNERS OF THE INSIDE FACE OF THE HEADWALLS THAT PRODUCE MAXIMUM VALUES FOR BAND C.

SEE ROADWAY PLANS FOR SLOPES. Ii. ROADWAY FILL AND ELEVATIONS 1 AND 2. ELEVATIONS 1 AND 2 CORRESPOND TO UPPER
AND LOWER FLOW LINE ELEVATIONS AND MAY BE BELOW THE NATURAL STREAM BOTTOM DUE TO ENVIRONMENTAL REQUIREMENTS.

YY

10" (TYP·;I I.

G

E

IF ANY PART OF THE BARREL IS
EXPOSED. THE ROADWAY FILL SHALL
BE WARPED TO PROVIDE 12 INCHES
MINIMuM COVER.

20" 0

C

HOR.
~VER.

A + C

A

(SEE

A

Ii. ROADWAY
OR Ii. MEDIAN--­

I

I
A + B

GENERAL ELEVATION A-A

B

Ii. ROADWAY OR Ii. MED IAN---r

E

G

W TOTAL LENGTH NORMAL TO Ii. ROADWAY OR Ii. MEDIAN

PLAN OF LAYOUT DIMENSIONS
(01 AHEAD STATION WHERE STREAM FLOWS LEFT TO RIGHT. (b) AHEAD STATION WHERE STREAM FLOWS RIGHT TO LEFT.

A

L

--!- --
I

I

I
i _.-~-

~-______:;_.,.....,..::.--------::~'-------:~'____+_---------,-o-.' .// \Z
~. .///~TIE STATION

?-' ~. -- '
r. C\ll-'J'<- / I
"'G- .- I

I

-!- --

(fl+-_......;;;.....;......;;.;;.:;.,;,.;;,;.;.;... ...,...::;;..~+_---~-6Y-I~-~-C-0-N....:SL.T.---- -----------'llI+
J:
~~

o
o

CHANNEL BOTTOM SHALL BE GRADED WITHIN RIGHT OF WAY FOR TRANSITION OF CHANNEL BED
TO CULVERT OPENINGS. CHANNEL BANKS SHALL BE TAPERED TO MATCH CULVERT OPENINGS.

CONSTRUCTION JOINT KEY NOT SHOWN FOR
CLARITY. SEE SHEET 3 OF 3 FOR OETAILS.

IF UNSUITABLE MATERIAL IS ENCOUNTERED.
EXCAVATION OF UNSUITABLE MATERIAL AND
FURNISHING AND PLACING OF GRANULAR
BACKFILL SHALL BE IN ACCORDANCE WITH
SEC 206.
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USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REOUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.16.

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON ROADWAY OR BRIDGE PLANS
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Vl
0::
4::::!'
mo

f­
LLf­
10

1 m
If­
N4

f- ~
m 0
4 f-

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I

", / ~'i. CULVERT
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G BARS (a)

AT BOTTOM (f)

#g-D1 BAR

VARIED A BARS

(b)

4-#g-H BARS

__ L _

(g)

·Vl Vl ,;,
0::0:: 0::

f-44 4
U>m m

~
LL •
I '"1
~

LLf­
10

1 m
If­
N4

Vl f­
0:: 4
4
m

J3 BARS AT TOP

Vl
LL f­
I U

'"1< •

A1 BARS AT BOTTOM

·Vl
0::0::
44
>m

TRANSVERSE JoINT~

B2 BARS AT BOTTOM

(g)

'" ./~#g-D1 BAR

VARIED A BARS
AT BOTTOM (f)

,t"'\2-1t7-J1 BARS

(b)G BARS (a)

I
II

,'", IJ~~~~? ;~-----h--~ ~--~ ~-- ---h--; ~--~ ~---------- --
, CV ' « 0-0:: <-N----'----:_:-------"-Io-O:: «
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" Q:; It' NI- ~ ~ ~ ON~ ~ u~ 0:: '"

" 0« :tt: u 0:: ........ ::u:
" 4-#g-H BARS I ~Vl •• ;; f- ~Vl rr:"- ;; f-

~ ;'_' ~~_~E_V~~ '1-!-~ ~~--~-=----~-- :~ _~_~ ~ _
I ~ ~

,'. V1 I- 0 I- 0
II- 0... 0:: « I- ILl- « l-
,m 0 «:::E 10

" « I- COD ~ ~ iQ]
" I- I- l.L~ « I l-

I « « I 0 CO tf) N«

" tf) V) ill) ~ t;
, 0::1- II- v

" ~ u N« tt: :::

12 "

TOP
SLAB

BOTTOM
SLAB

J5 BARS AT BOTTOM I (c) J4 BARS AT BOTTOM I (c) J5 BARS AT BOTTOM

J3 BARS AT FILL FACE

V1R. A BARS (f) (g) A1 BARS

FLOW - I f\#4-F BARS f\#4-F BARS If-- CoNST. JOINT =

~'BARS ~
~ ~

2-#7-J 1 IL-KEYED t\#4-F BAR AT IL- KEYED t\#4-F BAR
2-#7-J1 BARS

~ CoNST. JT. FILL FACE CoNST. JT. AT F.F.

~
\ \- VARIED v-VARIED~~2-#5-E1 #4-F BARS

~#4-F BARS AT 14" ~#4-F BARS AT
#4-F BARS .,.

BARS AT 14" CTS. AT 14" CTS.
\ AT STREAM FACE----.I CTS. AT STREAM FACE 14" CTS. AT S.F. AT STREAM FACE

~~/ . . ......~
::...- OJ ~KEYED CoNST. OJ ~KEYED CoNST. r--.:

~ JOINT ~ Jo INT

1 1 1 1

J L#4-F BARS L#4-F BARS TRANSVERSE JoINT~ L#4-F BARS L#4-F BARS l
112 " G BARS AT S.F. ( a) (b) B2 BARS AT STREAM FACE (b) G BARS AT S.F. (a) 12"

J5 BARS AT FILL FACE (c) J4 BARS AT FILL FACE I (c) J5 BARS AT FILL FACE

VARIED A BARS (d) ( e) A2 BARS

2-#5-E1
BARS

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.17. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN HALF PLANS AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1~".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS B2 BARS

(b) VARIES. 12" MAXIMuM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING

(h) FOR DESIGN FILLS OVER 2 L O"

(i) FOR DESIGN FILLS 2'-0" OR LESS

SHEET NO.

2 OF 3

RIGHT ADVANCE
STRAIGHT

703.14J

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

AT TOP (d)
VARIED A BARS(e)

3'-0 11

A2 BARS AT TOP

ELEVATION
J1 BARS MAY BE BENT IN FIELD OR SHOP.

HALF PLANS
HALF PLANS ARE SYMMETRICAL ABOUT 'i. CULVERT.

3'-0 11

( e)

AT TOP (d)
VARIED A BARS



TOP SLAB~

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

TX S TX
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GRANULAR BACKFILL---'

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS
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#4-F BARS AT ABOUT 14 CENTERS

#4-F BARS AT ABOUT 14" CENTERS

,
"j.

1.l fl

2

CL.
.,;.~

KEYED "
CONST.

2"

':'IN JOINT CL.
-.J

~ U ( TYP. )

:.v v~.q ~

\i~""u

r--Cl. CULVERT

"

, G BARS
I---

Vl Vl
a: f­
<l: U
m

, '
~J. ~ :::

if f­
I--<l:

v~ ~ ~A2 BARS OR
• ~ I VAR. A BARS

J5 BARS-----l

2-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

~

--,
I Vl

\l ~
I m

N

~

--,
I ~
\l <l:
I m
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UPSTREAM AND DOWNSTREAM WINGS REINFORCEMENT

#4-F BARS AT ABOUT 14" CENTERS

SLABLBOTTOM

Vl
2-#4-F BARS Vl, ,

a:

I
N

-.J a: N
-.J

<l: J3 BARS ---, u <l: J3 BARS ---, u
m m

LL "

I ~ ~~.q
LL

~~.q I ~ ~~.qI ':"~.q . I ':"~.q

if ''-----A1 BARS ! ~~i~
if ''-----A1 BARS ! ~~i~I " " I "

,
N '. <--- B2 BARS I ~ u " N '. <---B2 BARS I ~ u .~.

f-- I--- I I
Vl Vl Vl Vl

f- a: f- I 1.1 11 ~ a: f- I 1.1 11

<l: U 2 <l: U 2
m , r-Cl. CULVERT CL. m , r-Cl. CULVERT CL.

v' LL V "
V' LL V "'. I ~ I v. '. I ~ I v.

if KEYED 2" if KEYED 2"
f- I CONST. f- I CONST.<l: <l:

~
, JOINT CL. ~

, JOINT CL.
...;t co I -;N -.J (TYP. ) .,;.;t co I -;N -.J (TYP. )'. ,~A2 BARS i ~ u '. ,~A2 BARS i ~ u rl~ ~

~j."l.
" I V~.q 4 ~~.q " I p'~.q 4

~
•."t."

~
....)1.

J4 BARS-----l \j~ J4 BARS-----l , ,j~
2-#4-F BARS "" u 2-#4-F BARS "" u

~
16" PREFORMED FIBER
EXPANSION JOINT MATERIAL

.>" rFILTER
~ CLOTH

~;:~\ v"V"S
-II~ "-----EXPOSED
---J.l--1.-- SUR FAC E

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS

BARS

SHEET NO.

3 OF 3

SECTIONS

703.14J

CONCRETE
SINGLE BOX CULVERT

SKEW: RIGHT ADVANCE
WINGS: STRAIGHT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.17. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
Cl. CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 11".

20"

#8-D1 BARI---.Y

4-#8-H

DOWNSTREAM HEADWALL
REINFORCEMENT

#5-R3 BARS
AT 12" CTS.

/

20"

~
~ I ~I iF BARS
~~."1 j17 .' "1

. I> .

~f "~~$==::~~'------(,
5" I '-L- #8-D1 '---#5-R1 BARS

~---,.J BAR AT 12" CENTERS
4-#8-H

#5-R2 BARS " "AT 12" CTS. -I'-... ,,--_1_2__1E-_1_2__
I "-.J (TYP.)

BARS

UPSTREAM HEADWALL
REINFORCEMENT
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1 OF 3
SHEET NO.

RIGHT ADVANCE
FLARED

LAYOUT

703.15E

I I 20" (COS Z)

KK S/2 + U

MM 3" [COS Z + COS (Z - 20' ) ]

YY TX(SIN Z)

TT TX[SIN(20'- Z)]

HH 20"(SEC Z)

EE E(SECZI

LL (AA + BB + 00)( COS Z)

RR P [COS (Z - 20' )]

QQ TX(COS Z)

CC (A + C)( SE C Z)

TW MAX{3'-4" OR (BS + 12"l}

DO R + M + N + 20"

SS F(SINZI

VARIABLE DIMENSION

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
61412015

DATE EFFECTIVE:
DATE PREPARED:

X 3" + TX(TAN Z)

R P(COS 20')

LAYOUT DIMENSIONS

Y TX(SIN 20' 1

W 2A + B + C + 0 + E + SS

N 3" + TX(TAN 10')

V HT + TS - 12"

GENERAL NOTES:
DESIGN SPECIFICATIONS:
2010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND 2010 INTERIM
REVISIONS

DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 120 LB/CF
EQUIVALENT FLUID PRESSURE = 30 LB/CF (MIN.). 60 LB/CF (MAX.)

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'c = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

MISCELLANEOUS:
FOR REINFORCEMENT DETAILS. SEE SHEET 2 OF 3. FOR SECTION
DETAILS. SEE SHEET 3 OF 3. FOR MEMBER THICKNESS. SEE 703.17.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED.

WHEN ALTERNATE PRECAST CONCRETE BOX CULVERT SECTIONS ARE USED.
THE MINIMUM DISTANCE FROM INSIDE FACE OF HEADWALLS TO PRECAST
SECTIONS MEASURED ALONG THE SHORTEST WALL SHALL BE 3 FEET.
REINFORCEMENT AND DIMENSIONS FOR WINGS AND HEADWALLS SHALL BE
IN ACCORDANCE WITH MISSOURI STANDARD PLANS.

U (R + MItTAN 20')

o I + YY

Q TX(COS 20')

T G(SEC Z)

P 2V[SEC(Z+20')]

Z SKEW ANGLE

AA F(TAN Zl/2

BB (A + BI(SEC Z)

VARIABLE DIMENSION

CONST.
JOINT

o

(AA + BB + DD)(SIN Z)

DETAIL C
For Z < 20'

DETAIL B

3"(COS Z)

20"

DETAIL A

~ SEE EQUATIONS

H (A + C + E) (TAN ZI

M N(COS 20')

B SEE EQUATIONS

Z ~ 20': I I + MM + RR
o

Z < 20': II + MM + RR + TT

K S(SEC Z)/2

~ SEE EQUATIONS

G 2V

C SEE EQUATIONS

E G + 0 + 20"

F S + 2TX

L AA + BB + CC + DO + EE

~ =

EQUATIONS FOR COMPUTING ~. ~. BAND C
ANGLE OF BARREL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN (ELEV. 1 - ELEV. 2)

A + C + E + LL

ANGLE OF FILL SLOPE WITH HORIZONTAL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN = ARCTAN (VER.)
HOR.

HORIZONTAL DISTANCE FROM UPSTREAM EDGE OF SHOULDER TO = i RDWY. FILL + A(CS) - A(TAN~)

UPSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TAN~ + TAN~

C HORIZONTAL DISTANCE FROM DOWNSTREAM EDGE OF SHOULDER TO i RDWY. FILL + A(CS) + A(TAN~)

DOWNSTREAM HEADWALL NORMAL TO Ii. ROADWAY OR Ii. MEDIAN TANS - TAN~

B

CS CROSS SLOPE OF EACH PART OF ROADWAY INCLUDING CROWN. LANES AND SHOULDERS. CS IS POSITIVE IF RISING AND
NEGATIVE IF FALLING AWAY FROM Ii. ROADWAY OR Ii. MEDIAN.

THE TERM "A(CS)" IS THE DIFFERENCE IN ELEVATION BETWEEN Ii. ROADWAY OR Ii. MEDIAN AND THE TOP OF THE FILL SLOPE
NORMAL TO Ii. ROADWAY OR Ii. MEDIAN. THIS TERM SHALL BE ADJUSTED FOR UNSYMMETRICAL AND NONSTANDARD ROADWAYS.

TO ACCOUNT FOR A VARYING PROFILE GRADE THE Ii. ROADWAY FILL SHALL BE BASED ON STATIONS THAT CORRESPOND TO THE
CORNERS OF THE INSIDE FACE OF THE HEADWALLS THAT PRODUCE MAXIMUM VALUES FOR BAND C.

SEE ROADWAY PLANS FOR SLOPES. Ii. ROADWAY FILL AND ELEVATIONS 1 AND 2. ELEVATIONS 1 AND 2 CORRESPOND TO UPPER
AND LOWER FLOW LINE ELEVATIONS AND MAY BE BELOW THE NATURAL STREAM BOTTOM DUE TO ENVIRONMENTAL REQUIREMENTS.

VARIABLE DIMENSION

A
J

G

E

IF ANY PART OF THE BARREL IS
EXPOSED. THE ROADWAY FILL SHALL
BE WARPED TO PROVIDE 12 INCHES
MINIMUM COVER.

- 20" 0

C

HOR.
~VER.

A + C

A

(b) AHEAD STATION WHERE STREAM FLOWS RIGHT TO LEFT.

J-"

(SEE

A

A + B

GENERAL ELEVATION A-A

PLAN OF LAYOUT DIMENSIONS

B

Ii. ROADWAY OR Ii. MEOIAN~

TOTAL LENGTH NORMAL TO Ii. ROADWAY OR Ii. MEDIAN

I

I

I

"\"\~ -" t-
I.-l~'- ,

~ \I.-~_ - I
'O~C.'!'" - I

'\I.-~~ - - ~
Gl'~';\I,>- - - I

I

I

I ­
//-/~Z

W

LL

SSo

(a) AHEAD STATION WHERE STREAM FLOWS LEFT TO RIGHT.

RR

A
L

WARPED

CHANNEL BOTTOM SHALL BE GRADED WITHIN RIGHT OF WAY FOR TRANSITION OF CHANNEL BED
TO CULVERT OPENINGS. CHANNEL BANKS SHALL BE TAPERED TO MATCH CULVERT OPENINGS.

CONSTRUCTION JOINT KEY NOT SHOWN FOR
CLARITY. SEE SHEET 3 OF 3 FOR DETAILS.

IF UNSUITABLE MATERIAL IS ENCOUNTERED.
EXCAVATION OF UNSUITABLE MATERIAL AND
FURNISHING AND PLACING OF GRANULAR
BACKFILL SHALL BE IN ACCORDANCE WITH
SEC 206.

tfl-_""'T""__l-+ -+ .,....:::;;...~+_---~6-j-~-~-C-0-NS..;sT-.----------------SII+
J:
~~

10;1 I.
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SHEET NO.

2 OF 3

RIGHT ADVANCE
FLARED

703.15E

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON ROADWAY OR BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.16.

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.17. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN HALF PLANS AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1~".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

101 SAME SIZE AND SPACING AS B2 BARS

Ib) VARIES. 12" MAXIMuM

Ic) J~ BAR SPACING

Id) SAME SIZE AND SPACING AS A2 BARS

Ie) A2 BAR SPACING

If) SAME SIZE AND SPACING AS A1 BARS

Ig) A1 BAR SPACING

Ih) FOR DESIGN FILLS OVER 2 L O"

Ii) FOR DESIGN FILLS 2'-0" OR LESS

AT TOP Idl

VARIED A BARS

2-#(-J1 BARS

,,,,,,,,,,,,,,,,,,,,
, CUL VERT,

_ ....l. __,,,,,,,,,,,,

2-#5-E 1
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(e)
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G BARS (a)

J5 BARS AT BOTTOM

AT BOTTOM If)
#8-D2 BAR

VARIED A BARS

( c)

(b)

I g)

LLf­
10

i[JJ

If­
N4til

LL f­
I U

'"I< •

-----1-- r..:-----------
~:= ~ as

J3 BARS AT TOP

A2 BARS AT TOP

J~ BARS AT BOTTOM

A1 BARS AT BOTTOM
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f- 0
4 f-

TRANSVERSE JOINT

B2 BARS AT BOTTOM
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HALF PLANS
HALF PLANS ARE SYMMETRICAL ABOUT ~ CULVERT.

DEVELOPED ELEVATION
J1 AND J6 BARS MAY BE BENT IN FIELD OR SHOP.

3'-0 11

til
0::
4 vi[JJ

f-
N U
0:: .
oil N

0:: f­
I 4

ll'

,..: "-
[JJ 0
4 f-

f- f-
4 4

til vi0::
4 f-
[JJ U

LL .
I '"

i

VARIED A BARS AT TOP Id)

SHOWN IN SLAB HALF PLAN)

5" BEVEL
_L _

J3 BARS AT FILL FACE

A1 BARS

-h f\#~-F BARS f\#~-F BARS If-
CONST. JOINT = CONST. JOINT

BARS~
~ ~

~ 2-#(-J12-#(-J 6 L-KEYED f\#~-F BAR AT IL-KEYED f\#~-F BAR
BARS

CONST. JT. FILL FACE CONST. JT. AT F.F. ~
~VARIED \ \ l/VARIED~"'0 #~-F BARS

-#~-F BARS AT 1~" ~#~-F BARS AT
#~-F BARS ".

AT 1~" CTS. AT 1~" CTS.

/\ AT STREAM FACE--I CTS. AT STREAM FACE 1~" CTS. AT S.F. AT STREAM FACE

~~ .
CONST.

.
CONST.

...... t:::
/' BEND LINE~ co rKEYED co rKEYED r-...;

~ JOINT ~ JOINT

1 1 1 1

J L#~-F BARS L#~-F BARS TRANS. JOINT~ L#~-F BARS L#~-F BARS l
12 11 G BARS AT S. F. (a) I b) B2 BARS AT STREAM FACE (b) G BARS AT S.F. 10J 12"

J5 BARS AT FILL FACE I (6 ) J~ BARS AT FILL FACE I I c) J5 BARS AT FILL FACE

VARIED A BARS ISPA. AS (e) A2 BARS

o
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0:: f­
4 [JJ
> 4

'"tlt~~t::&~~~~~~~~~~R~~~~*1

2-#5-E1
BARS

FLOW-

FLOW-
TOP

SLAB

VARIED #~-F

BARS AT 1~"
CTS. AT TOP

BOTTOM
SLAB

~-#5-E 1 BARS
(SIMILAR AT ENDS

OF ALL WALLS)



TOP SLAB~

KEYED CONSTRUCTION JOINT
(0) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

TX S TX
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DOWNSTREAM WINGS REINFORCEMENT

J5 BARS-----l

2-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

" I,

#4-F BARS AT ABOUT 14 CENTERS

#4-F BARS AT ABOUT 14" CENTERS
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#4-F BARS AT ABOUT 14" CENTERS

,--- VAR IED A BARS

UPSTREAM FLARED WINGS REINFORCEMENT
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~
....)1.

J4 BARS-----l \j~ J4 BARS-----l . ,j~
2-#4-F BARS '" u 2-#4-F BARS '" u

~
'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

.>" rFILTER
~ CLOTH

~;:~\ v"V"S
-II~ "-----EXPOSED
---J.l----.L- SUR FACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS

UPSTREAM HEADWALL
REINFORCEMENT SHEET NO.

3 OF 3

SECTIONS

703.15E

CONCRETE
SINGLE BOX CULVERT

SKEW: RIGHT ADVANCE
WINGS: FLARED

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

07/0112015
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.17. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 11".

20"

BARS

/

#8-D2 BAR f--V

4-#8-H

DOWNSTREAM HEADWALL
REINFORCEMENT

#5-R3 BARS
AT 12" CTS.

/

12"

:,.,~ ~#8-D1 ~L#5-R1 B~S
BAR AT 12" CTS.

#5-R2 BARS "
AT 12" CTS.-~ r 12

I ""J.r-<-(--=T=-Y-=-P-.-)->-1"---'"

l\~1 / I~ ,F BARS17."1
'/>' 17:"1 j

, !> .

20"



J4 BARS AT BOTTOM
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BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2 LO"
SYMMETRICAL ABOUT AND NORMAL TO ~ CULVERT.
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KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS
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~" PREFORMED FIBER
EXPANSION JOINT MATERIAL
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CUT SECTION
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CL.

KEYED
CONST.
JOINT
(TYP. )
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CONCRETE
SINGLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. 1.10 65102

1-888-ASK-MODOT 11-888-275-6636)

04/0112011
5/1312015
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t-- ~ CUL VERT
I

I
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I --IN---l_ U

DATE EFFECTIVE:
DATE PREPARED:

v.;. I

J3 BARS~

BARREL REINFORCEMENT
FOR DESIGN FILLS 2 LO" OR LESS
SYMMETRICAL ABOUT AND NORMAL TO ~ CULVERT.

#4-F BARS AT ABOUT 14 CENTERS

J4 BARS-----l
2-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

#4-F BARS AT ABOUT 14" CENTERS
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A#4-F BARS

L#4-F BARS

MISCELLANEOUS:
FOR MEMBER THICKNESS AND FOR BAR SIZES. SPACING AND
DIMENSIONS. SEE 703.17.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN
PART PLANS AND ELEVATION.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

PART PLAN OF TOP
SLAB REINFORCEMENT

(b) FOR DESIGN FILLS OVER 2 LO"
(e) FOR DESIGN FILLS 2 LO" OR LESS

A1 BARS

~#4-F BARS AT FILL FACE

A2 BARS

J4 BARS AT FILL FACE

B2 BARS AT STREAM FACE

~KEYED CONSTRUCTION JOINT

ELEVATION OF WALL REINFORCEMENT

'----#4-F BARS AT 14" CENTERS AT STREAM FACE

~KEYED CONSTRUCTION JOINT

1

1

A2 BARS AT TOP

PART PLAN OF BOTTOM
SLAB REINFORCEMENT

J3 BARS AT FILL FACE

GENERAL NOTES
DESIGN SPECIFICATIONS:
2010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND 2010 INTERIM REVISIONS

DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 120 LB/CF
EQUIVALENT FLUID PRESSURE = 30 LB/CF (MIN.). 60 LB/CF (MAX.)

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'e = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

TRANSVERSE '"
J T. (TYP.) ----/·H-f+--------ll---------------------------------+t-H

18 If

GRANULAR BACKFILL--

f­
I

II Y '-----EXPOSED
---JJ--.L- SUR FACE

(Typ. )

TRANSVERSE JOINT
THRU BARREL

PREFORMED FIBER EXPANSION JOINT
MATERIAL IN ACCORDANCE WITH SEC
1057 SHALL BE SECURELY STITCHED TO
ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT
DRAWN GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND
DOUBLE THICKNESS SHALL BE CENTERED
ON TRANSVERSE JOINTS IN TOP SLAB
AND SIDEWALLS WITH EDGES SEALED
WITH MASTIC OR TWO SIDED TAPE.
FILTER CLOTH SHALL BE A SUBSURFACE
DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING
AND INSTALLING FILTER CLOTH WILL BE
CONSIDERED COMPLETELY COVERED BY
THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.



SPAN (S) = 3 FT HEIGHT (HT) = 2 FT OR 3 FT SPAN (S) = 3 FT HEIGHT (HT) = 4 FT OR 5 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS A2 BARS J4 BARS B2 BARS DESIGN THICKNESS A1 BARS J3 BARS A2 BARS J4 BARS B2 BARS 0
z

FILL K2 K3
SIZE

FILL K2 K3 <t
TS BS TX SIZE SPA. SIZE SPA. C1

HT=2 ' HT=3 '
SIZE SPA. SIZE SPA. C4

HT=2' HT=3'
SPA. G1 TS BS TX SIZE SPA. SIZE SPA. C1

HT=4 ' HT=5 '
SIZE SPA. SIZE SPA. C4

HT=4' HT=5' SIZE SPA. G1
0
w

1 FT 9 8 8 4 7 4 12 32.5 25.3 33.6 4 11.5 4 12 32.5 28 40 5 12 12 1 FT 9 8 8 4 6.5 4 12 32.5 25.3 30.3 4 10.5 4 12 32.5 52 64 5 12 12 -..J
<t

2 FT 9 8 8 4 7 4 12 32.5 25.3 33.6 4 11.5 4 12 30.8 28 40 5 12 12 2 FT 9 8 8 4 6.5 4 12 32.5 25.3 30.3 4 10 4 12 32.5 52 64 5 12 12 w
Vl

4 FT 8 8 8 4 12 4 12 26.4 24.1 32.4 4 12 4 12 26.0 28 40 5 12 0 4 FT 8 8 8 4 12 4 12 32.5 24.3 29.1 4 12 4 12 32.5 52 64 5 12 0 >-
-..J

6 FT 8 8 8 4 12 4 12 24.6 24.1 32.4 4 12 4 12 24.6 28 40 5 12 0 6 FT 8 8 8 4 12 4 12 36.1 24.3 29.1 4 12 4 12 33.5 52 64 5 12 0 -..J
<t

8 FT 8 8 8 4 12 4 12 23.8 24.1 32.4 4 12 4 12 23.8 28 40 5 12 0 8 FT 8 8 8 4 12 4 12 32.5 24.3 29.1 4 12 4 12 32.5 52 64 5 12 0 ::
10FT 8 8 8 4 12 4 12 22.0 24.1 32.4 4 12 4 12 22.0 28 40 5 12 0 10FT 8 8 8 4 12 4 12 32.5 24.3 29.1 4 12 4 12 32.5 52 64 5 12 0 z

0

12 FT 8 8 8 4 12 4 12 22.0 24.1 32.4 4 12 4 12 22.0 28 40 5 12 0 12 FT 8 8 8 4 12 4 12 35.6 24.3 29.1 4 12 4 12 32.5 52 64 5 12 0
0::
>-

14 FT 8 8 8 4 12 4 12 22.0 24.1 32.4 4 12 4 12 22.0 28 40 5 12 0 14 FT 8 8 8 4 12 4 12 34.4 24.3 29.1 4 12 4 11.5 36.1 52 64 5 12 0
u
W
-..J

16 FT 8 8 8 4 12 4 12 22.0 24.1 32.4 4 12 4 12 22.0 28 40 5 12 0 16 FT 8 8 8 4 12 4 12 33.5 24.3 29.1 4 12 4 11 35.3 52 64 5 12 0 w

18 FT 8 8 8 4 12 4 12 22.0 24.1 32.4 4 12 4 12 22.0 28 40 5 12 0 18 FT 8 8 8 4 12 4 12 32.5 24.3 29.1 4 12 4 10.5 34.8 52 64 5 12 0 z
w

20 FT 8 8 8 4 12 4 12 22.0 24.1 32.4 4 11 4 12 22.0 28 40 5 12 0 20 FT 8 8 8 4 12 4 12 31.6 24.3 29.1 4 10.5 4 10 34.4 52 64 5 12 0 w
<Il

22 FT 8 8 8 4 11.5 4 12 22.0 24.1 32.4 4 10 4 12 22.0 28 40 5 12 0 22 FT 8 8 8 4 11.5 4 11 31.6 24.3 29.1 4 9.5 4 9.5 33.9 52 64 5 12 0 Vl
<t

24 FT 8 8 8 4 10.5 4 12 22.0 24.1 32.4 4 9 4 12 22.0 28 40 5 12 0 24 FT 8 8 8 4 10.5 4 10 31.6 24.3 29.1 4 9 4 9 33.9 52 64 5 12 0 :r:

26 FT 8 8 8 4 9.5 4 12 22.0 24.1 32.4 4 8.5 4 11.5 22.0 28 40 5 12 0 26 FT 8 8 8 4 9.5 4 9.5 31.3 24.3 29.1 4 8.5 4 8 33.5 52 64 5 12 0 ~

28 FT 8 8 8 4 9 4 11.5 22.0 24.1 32.4 4 8 4 10.5 22.0 28 40 5 12 0 28 FT 8 8 8 4 9 4 8.5 31.3 24.3 29.1 4 7.5 4 7.5 33.0 52 64 5 12 0 >-
30 FT 8 8 8 4 8.5 4 11 22.0 24.1 32.4 4 7.5 4 10 22.0 28 40 5 12 0 30 FT 8 8 8 4 8.5 4 8 31.3 24.3 29.1 4 7 4 7 33.0 52 64 5 12 0

w
w

32 FT 8 8 8 4 8 4 10 22.0 24.1 32.4 4 7 4 9.5 22.0 28 40 5 12 0 32 FT 8 8 8 4 8 4 7.5 30.8 24.3 29.1 4 7 4 6.5 33.0 52 64 5 12 0
:r:
Vl

34 FT 8 8 8 4 7.5 4 9.5 22.0 24.1 32.4 4 6.5 4 8.5 22.0 28 40 5 12 0 34 FT 8 8 8 4 7.5 4 7 30.8 24.3 29.1 4 6.5 4 6.5 32.5 52 64 5 12 0 ~
36 FT 8 8 8 4 7 4 9 22.0 24.1 32.4 4 6 4 8 22.0 28 40 5 12 0 36 FT 8 8 8 4 7 4 7 30.8 24.3 29.1 4 6 4 6 32.5 52 64 5 12 0 :r:

>-
38 FT 8 8 8 4 6.5 4 8.5 22.0 24.1 32.4 5 9 4 8 22.0 28 40 5 12 0 38 FT 8 8 8 4 6.5 4 6.5 30.8 24.3 29.1 5 9 5 7 32.5 52 64 5 12 0 z
40 FT 8 9 8 4 6.5 4 8 22.0 24.1 32.1 4 6 4 11 21.5 29 41 5 12 0 40 FT 8 9 8 4 6.5 4 6 30.8 24.0 28.8 4 6 4 6.5 32.5 53 65 5 12 0

0

>-
42 FT 8 9 8 4 6 4 8 22.0 24.1 32.1 5 9 4 10 21.5 29 41 5 12 0 42 FT 8 9 8 4 6 4 6 30.8 24.0 28.8 5 9 4 6 32.5 53 65 5 11.5 0 z

w
44 FT 8 9 8 4 6 4 7.5 22.0 24.1 32.1 5 8.5 4 10 21.5 29 41 5 12 0 44 FT 8 9 8 4 6 5 6.5 30.8 24.0 28.8 5 8.5 4 6 32.5 53 65 5 11 0 Vl

w
46 FT 8 9 8 4 6 4 7 22.0 24.1 32.1 5 8 4 9.5 21.5 29 41 5 12 0 46 FT 8 9 8 4 6 5 6.5 30.4 24.0 28.8 5 8 5 6.5 34.8 53 65 5 10.5 0 0::

0-

48 FT 8 10 8 4 6 4 7 22.0 24.0 31.9 5 8.5 4 12 21.5 30 42 5 12 0 48 FT 8 9 8 4 6 5 6 30.4 24.0 28.8 5 8 5 6.5 34.8 53 65 5 10 0
~

50 FT 8 10 8 4 6 4 6.5 22.0 24.0 31.9 5 8 4 12 21.5 30 42 5 12 0 50 FT 8 9 8 4 6 5 6 30.4 24.0 28.8 5 7.5 5 6 34.8 53 65 5 9.5 0
-..J
<t
W
Vl

<t

~

L1

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS •
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON. SHEET NO.

1 OF 14703.17

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112011
4/1812011

CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 3 FEET
HEIGHT (HT): 2 THRU 5 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

o
C1 -2" CL. (J 3. B2)

J3 BAR 1 I ~
I V>

N >-

'" LA1 BAR I 1 t" CL.
(TYP. )

'-- I
Ii. CULVERT, B2 BAR~-

>-

S TX
:r:,.,.,

'" I 2"

.rA2 BAR I CL.

V>
I <Il

J 4 BAR--.J II -3" CL. (J4. B2 )
C4

BAR DIMENSIONS DIAGRAM
SyMMETRICAL ABOUT Ii. CULVERT.



SPAN (S) = 4 FT HEIGHT (HT) = 2 FT OR 3 FT SPAN (S) = 4 FT HEIGHT (HT) = 4 FT OR 5 FT
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WALL BARS
B2 BARS

K3

55 67 5 12 0

52 64 5 12 0

52 64 5 12 12

52 64 5 12 0

55 67 5 12 0

52 64 5 12 0

55 67 5 12 0

53 65 5 12 0
53 65 5 12 0

52 64 5 12 12

54 66 5 12 0
54 66 5 12 0

55 67 5 12 0

52 64 5 12 0
52 64 5 12 0

56 68 5 11.5 0

52 64 5 12 0
52 64 5 12 0
52 64 5 12 0

54 66 5 12 0

52 64 5 12 0

52 64 5 12 0

53 65 5 12 0
52 64 5 12 0
52 64 5 12 0

56 68 5 11 0

HT=4' HT=5' SIZE SPA. G1C4

29.1
29.1

38.6

27.5

38.6

27.5

32.5

38.6

27.5

35.3

27.5

28.5

27.5

27.5

28.5

27.5

28.5

26.9

28.5

27.5
26.9

28.0

28.0

28.0

28.0

28.0

J4 BARS

6

7

7

10

6

7

11

7
7

6
6

8

6

7.5

7.5

7.5

7.5

6.5

9.5
8.5

6.5

6.5

11.5

11.5
11.5

10.5

4

4
4

4

4

4
4
4
4
4
4
4
4
4
4

4

4

4
4
4
4
4

4

4
4
4

BOTTOM SLAB BARS

6

7

11

6

8

8

6

9

7
7

6

11

7

6

8

10

6.5

7.5

6.5

6.5

6.5
6.5

9.5

8.5

7.5

11.54

4

4

4

4

4

4

4
4

4

4

4

5

5
5

5

5

5

5

5

5
5

5

5

5
5

A2 BARS

24.3 29.1

26.3 31.1

24.3 29.1

26.3 31.1

24.3 29.1

24.3 29.1

26.3 31.4

24.3 29.1

24.3 29.1

24.3 29.1

24.3 29.1

24.3 29.1

25.4 30.4

24.3 29.1
26.3 31.4

25.3 30.0

25.4 30.4

24.3 29.1

25.4 30.4

26.3 31.1

24.3 29.1
24.0 28.8

24.0 28.8

27.0 32.0

24.0 28.8

26.0 30.8

K2
f-cHccT=-=-4c7'':'='''H-=T-=5=-.--l,SIZE SPA. SIZE SPA.C1

26.9

26.9

35.9

27.5

27.5

26.9

27.5

26.9

26.9

26.9

26.9

27.5

32.5

26.9
26.9

26.9
26.9

27.5

26.9

27.5

26.9

J3 BARS

28.0

38.6
38.6

28.0

38.612

12

6

8

12

9

12

7

12

12

8

6

6

11

6.5

9.5

7.5

6.5

6.5

7.5

7.5

7.5

7.5
6.5

10.5
10.5

TOP SLAB BARS

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4
4

5

5

5

5
5

5

5

5

4

8

6

9

6

8

6

9

7

6

8

6

8

12
12
12
12

7.5

7.5

8.5

9.5
8.5

8.5

8.5
8.5

10.5

11.5

4

4
4

4
4

4

4

4

4

4

4

4

4
4

4

5

5
5

5
5

5

5

5

5

5

5

8
8

8

8
8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

9

8
8

8

8

9

8

8

8

8

8

9

8
8

8

11
11

11
11

10

12

10

12

10

22 FT 8

4 FT 8

44 FT 10

1 FT 10
2 FT 10

6 FT 8
8 FT 8

14 FT 8

18 FT 8

10FT 8

16 FT 8

12 FT 8

24 FT 8

34 FT 9

30 FT 8

38 FT 9
36 FT 9

20 FT 8

50 FT 11

32 FT 8

28 FT 8
26 FT 8

42 FT 10

48 FT 10

40 FT 9

46 FT 10

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

o

o
o

o

o

o

o

o

o

o

o
o

o

o

o

o

o
o

o

o

o

o

o

o

12
12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12
12

12

12

12

12

12

12

12

12

5

5

5

5

5

5

5
5

5

5

5

5

5

5

5

5
5

5

5

5

5

5

5

5

5

5

41
41

44
43

42

40

40

44

43

40

43

40

40

44

40

40

43

42

40

40

42

40

40
40

40

40

31
31

31
31

32
32

32

28
28

28

28

29
29

28

30
30

28

28

30

28
28

28
28

28

28

28

24.1

22.4

21.3

22.4

25.3

21.3

22.4

21.9

22.4

20.8

21.9

20.8
21.3

24.6

20.8

22.4

21.3

20.8

30.3

21.3

21.3

23.0

23.0

23.0
23.0

28.0

8

7
7

9

8
6

9

9

12
12

12

12
12

10

10

10
7.5

7.5

9.5

9.5

6.5

9.5

8.5

9.5
9.5

11.5
4

4

4

4

4

4

4
4

4

4

4

4

4

4

4

4
4

4
4

4

4

4
4

4

4

4

BOTTOM SLAB BARS WALL BARS

BOTTOM SLAB BARS WALL BARS

7

12

6

8

6

12

8

7

6

7

12

7

11

6

11

7.5

8.5

6.5
7.5

6.5

7.5
7.5

8.5

6.5

9.5

6.5

4

4

4

4
4

4
4

4

4
4

4

5

5

5

5

5
5

5

5

5

5

5
5

5
5

4

A2 BARS

A2 BARS

HEIGHT (HT) = 6 FT OR 7 FT

25.1 33.0

24.1 32.4

24.1 32.4

24.1 32.4

24.1 32.4

24.1 32.4
24.1 32.4

24.1 32.4

25.1 33.0

24.1 32.1

24.1 32.4

24.1 32.4

24.1 32.4

24.1 32.4
24.1 32.4

24.1 32.1

25.4 33.1

26.3 34.8
26.3 34.8

26.3 33.9

25.4 33.1

26.3 33.9

27.3 35.1

26.0 33.8

24.0 31.9

26.0 33.8

J 4 BARS B2 BARS
K2 K3 ,r

HT-6' HT-7' SIZE SPA. SIZE SPA. C4 HT-6' HT-7' SIZe SPA. G1

J 4 BARS B2 BARS
K2 K3

f-cHccT=-=cc2--;'':'='''H-=T-==-3.--l,SIZE SPA. SIZE SPA. C4 HT=2' HT=3' SIZE SPA. G1C1

C1

24.1

22.4

25.3

21.9

21.3

21.9

22.4

21.9

38.6

22.4

22.4

38.6

21.9

J3 BARS

23.0

23.0

24.6

J3 BARS

23.0

23.0

23.0
23.0
23.0

23.0

23.0

23.0

23.0

23.0

7

7

7

9

7

6

6

6

8

7

11

12

12

12
12

12

12

10

7.5

6.5

6.5

6.5

6.5

6.5

10.5
10.5

TOP SLAB BARS

TOP SLAB BARS

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

5

8

8
7

8

6

8

6

8

6

6

6

6

11

12
12

12
12
12

10

8.5

8.5

6.5

8.5

7.5

8.5

8.5

4

4

4

4

4

4

SPAN (S) = 4 FT

4

4

4

4

4

4

4

4

4

4

4

5

5
5

5

5

5

5
5

5

8
8

8

8

8

8

8

8

8

8

8

8

8

8

8

8
8

8

8

8

8

8

8

8

8

8

8

8

8
9

8
8

8

8

8

8

8

8

8

8

8

9

11

11

11

11

12

10
10

12
12

10

1 FT 10

4 FT 8

2 FT 10

6 FT 8

44 FT 10

22 FT 8

8 FT 8

12 FT 8
10FT 8

16 FT 8
14 FT 8

18 FT 8

28 FT 8
30 FT 8

20 FT 8

24 FT 8

36 FT 9

50 FT 11

26 FT 8

34 FT 9
32 FT 8

38 FT 9

42 FT 10
40 FT 9

48 FT 10
46 FT 10

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

1 FT 10 8 8 5 8.5 4 10.5 38.6 26.4 30.1 5 9 4 7 38.6 76 88 5 12 12
2 FT 10 8 8 5 8.5 4 10.5 38.6 26.4 30.1 5 8.5 4 6.5 38.6 76 88 5 12 12
4 FT 8 8 8 11 11 38.6 24.1 27.5 9 8 38.6 76 88 5 12 0
6 FT 8 8 8 4 12 4 11 38.6 24.1 27.5 4 10.5 4 7 38.6 76 88 5 12 0
8 FT 8 8 8 4 12 4 10 38.6 24.1 27.5 4 10.5 4 7 38.6 76 88 5 12 0
10FT 8 8 8 4 12 4 11 38.6 24.1 27.5 4 11 4 7 38.6 76 88 5 12 0
12 FT 8 8 8 4 12 4 9.5 38.6 24.1 27.5 4 10 4 6.5 38.6 76 88 5 12 0
14 FT 8 8 8 4 10.5 4 8 38.6 24.1 27.5 4 8.5 4 6 38.6 76 88 5 12 0
16 FT 8 9 8 4 9.5 4 7 38.6 24.4 27.9 4 8.5 4 6.5 38.6 77 89 5 12 0
18 FT 8 9 8 4 8.5 4 6.5 38.6 24.4 27.9 4 7.5 4 6 38.6 77 89 5 12 0
20 FT 8 10 8 4 8 4 6 38.6 24.6 28.1 4 7.5 4 6 40.9 78 90 5 11. 5 0
22 FT 8 10 9 4 7.5 4 6.5 40.5 24.6 28.1 4 7 4 7 39.9 78 90 5 11. 5 0

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT i CULVERT.

SHEET NO.

2 OF 14703.17

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112011
4/1812011

CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 4 FEET
HEIGHT (HT): 2 THRU 7 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

L1

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.

o

10 0

8 0

11 0

8 0

9 0

7.5 0

8.5 0

8.5 0
8.5 0

8.5 0
8.5 0
8.5 0

9.5 0

8.5 0

5

5

5

5

5

5

5

5

5

5

5
5

5

5

91

91

91

91

91

91

91

91

90

90

92

90

90
90

78

78
78

79

79

79

79

78

79

79
79

78

79

80

39.9
39.9

41.6

43.9

43.6

43.9

41.6

43.9

42.9

43.9

44.6

41.6
41.6

41.67

7
7

6

6

6
6
6

7.5
7.5

6.5
6.5

6.5

6.5

4
4

Vl
tIl

5

5
5

5

5

5

5
6
6
6
6

6

8

7

8

6

7

6

9
8.5

7.5

8.5

6.5

6.5

6.5

6.5

4
4

5

5

5

5

5

5

5

5

5

5

5

5

28.1
28.1

28.1
28.1

28.1

29.8

30.0

31.6

35.0

29.8

35.0

29.8

29.8

35.0

-2" CL. (J3. B2)

~

26.1
26.1

(TYP. )

B2 BAR---<

1 f' CL.

-3" CL. (J4. B2)

2"

TX

26.1
26.1

CL.

30.8

30.8
27.9

26.4

30.8

24.6

24.6
24.6

24.6

24.6
38.8
39.4
39.9

42.9

40.5

42.9

44.3

41.6

41.6

41.6

41.6

41.0

41.6

41.6

6

6

6

6

6

6

7

6

6

7
7.5

6.5

6.5

6.5

4

C1

5
5

6

5

5

5

5

6

5

5

5

5

5

8

"L A1 BAR I

I
i CULVERT,

S

8

7

6

J3 BARi I

8

8

6

J 4 BAR-----1
C4

I

r- A2 BAR I

6

6.5

8.5

7.5

8.5

8.5
8.5

4
4

4

4
4

5

5
5

5
5

5

5
5

5

9

9

9

9

9

9

9

9

9

9

9

11

10
10

11

11

11

11

11

11

11

11

10
10
10

12

10
10

44 FT 10

34 FT 9

38 FT 9

32 FT 8

24 FT 8

36 FT 9

28 FT 8
30 FT 8

26 FT 8

50 FT 11

48 FT 10
46 FT 10

40 FT 9
42 FT 10



SPAN (S) = 5 FT HEIGHT (HT) = 3 FT OR 4 FT SPAN (S) = 5 FT HEIGHT (HT) = 5 FT OR 6 FT
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WALL BARS
B2 BARS

K3

66 78 5 12 0
66 78 5 12 0

66 78 5 12 0

67 79 5 11 0

65 77 5 12 0

64 76 5 12 0

67 79 5 12 0

64 76 5 12 0

69 81 5 9.5 0

69 81 5 9.5 0

64 76 5 12 0

64 76 5 12 0

64 76 5 12 12

64 76 5 12 0

64 76 5 12 0

64 76 5 12 0

68 80 5 10 0

65 77 5 12 0

69 81 5 9.5 0

64 76 5 12 0

70 82 5 9 0

64 76 5 12 12

70 82 5 9.5 0

68 80 5 10 0

64 76 5 12 0

67 79 5 11. 5 0

HT=5' HT=6' SIZE SPA. G1C4

38.1

32.0

29.9

30.6

32.4

30.6

29.9

29.9

31.3

29.9

30.6

31.3

29.9

31.3

29.9
29.9

34.6

29.9

31.8

31.3

30.6

30.6

30.6

44.9
44.9
44.9

J4 BARS

7

8

7

6

6

8

6

8

6
6

6
7

6

7

6

7.5

7.5

7.5

7.5

6.5

6.5

6.5

6.5

6.5

6.5

8.5

4

4

4

4

4

4

4

4

4

4

5

5

5
5

5

5

5

5

5

5

5
5

5

5

5

4

BOTTOM SLAB BARS

8

8

8
8

8

7

7

8
7

7

8

6
6

6

6
6
6
6

8

7.5

6.5

7.5

6.5
6.5

6.5

7.5

4
4

4

4
4

4

6

5

5

5

5

5

5

5

5

5

5
5

5

5

5

5

5

6

5

5

A2 BARS

24.1 28.3

24.1 28.3

24.1 28.3

24.1 28.3

24.1 28.3

25.1 29.3

24.1 28.3

24.1 28.3

24.1 28.3

28.1 32.8
25.1 29.3

24.1 28.3

26.3 30.6

28.4 32.5

27.3 31.5
30.4 35.3

29.5 33.9

31.3 36.0

26.3 30.6

24.5 28.5

26.6 30.8

32.0 36.8

29.6 34.4

27.6 31.9

26.6 30.8

28.0 32.3

K2
f-cHccT=-=--c

5
c7'':'='''H-=T-=6.,....j,SIZE SPA. SIZE SPA.C1

29.9

29.3
29.3

29.3

29.3

29.9

29.3

29.3

39.5

29.9

30.4

29.9

29.3

29.3

29.9

29.9

30.4

29.9

29.3

29.3

34.6

44.9
44.9

30.6

32.0

J3 BARS

44.9

9

6

11

6

7

10

8

6

7

7

6

7

11

6.5

6.5

7.5

6.5

6.5

6.5

7.5

6.5

6.5

6.5

10.5

10.5

10.5

TOP SLAB BARS

4

4
4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

6

5
5

5
5

5

5

5

4

9

8

7

7

8

9

7

9

8

8

8

6

6

6
6

6

6

6

7.5

7.5
7.5

6.5
6.5

6.5

9.5

8.5

4

4

4

4

4
4

4

4

4

4

5

5

5

5
5

5

5

5
5

5

5

5

5

5

5

5

8

9

8
8

8

8

8

8

8

8

9
8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

9

8

8

9

8

8

8

8

8
8

8

11

11
11

13

10
10

14

13

12
12

14

13

10

44 FT 12

6 FT 8
8 FT 8

4 FT 8

1 FT 10

22 FT 8

2 FT 10

16 FT 8
18 FT 8

12 FT 8
10FT 8

14 FT 8

34 FT 10

30 FT 9

26 FT 9

38 FT 11

24 FT 8

28 FT 9

36 FT 10

50 FT 13

20 FT 8

32 FT 10

48 FT 12

42 FT 11

46 FT 12

40 FT 11

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

12
12

12

12
12

12

12
12

12
12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

5
5

5

5

5

5

5

5

5

5
5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

55
55

52

53

52

58

56

52
52

56

54

57

52

58

56

54

52

52

57

52

52

57

52

53

52

58

41
41

43
43
42
42

44

44
44

40

46

45

40

40

40
40

45

40

45

40
40

46

46

40

40
40

23.1

23.1

23.1

25.1

23.1

25.1

23.1

25.1

25.1

23.1

23.1

25.1

25.1
26.5

22.5

32.0

22.5

23.8

23.8
23.8

35.4

28.5
27.3

22.5

23.8

22.5
8

6

9

6

10

8

10
6

7

8
9

8

9

7
7.5

7.5

7.5
7.5
7.5

8.5
6.5

8.5

6.5

8.5

9.5
10.5

4

4

4

4

4

4
4

4

4

4

4

4

4

4

4

4

4

4

4

4

4
4

4

4

5

4

BOTTOM SLAB BARS WALL BARS

BOTTOM SLAB BARS WALL BARS

8

6

6

8

6

8

8

6

7

8

8

7
7

8

8

6
6

6

6.5

7.5

7.5

7.5

8.5

6.5

8.5

8.5

4

4

4
4

4

4

5

5

5

5

6

5

6

5

6

5

5

5

5

5

5

5

5
5

5

5

A2 BARS

A2 BARS

HEIGHT (HT) = 7 FT OR 8 FT

26.5 32.5

24.5 30.6

24.5 30.6

24.5 30.6

24.5 30.6
24.5 30.6

28.5 34.5

27.5 33.5

24.5 30.6

24.5 30.6
24.5 30.6

26.5 32.5

24.5 30.6

26.5 33.0
26.5 33.0

25.5 31.5

25.0 31.0
24.0 30.0

29.0 35.0

25.0 31.0

26.0 32.0

24.0 30.0

28.0 34.0
28.0 34.0

29.0 35.0

27.0 33.0

J 4 BARS B2 BARS
K2 K3 ,r

HT-7' HT-8' SIZE SPA. SIZE SPA. C4 HT-7' HT-8' SIZe SPA. G1

J 4 BARS B2 BARS
K2 K3

f-cHccT=-=--c3"";'':'='''H-=T-=-c4 .--l,SIZE SPA. SIZE SPA. C4 HT=3' HT=4' SIZE SPA. G1C1

C1

25.1
25.1

25.1

23.1

23.1

23.1

25.1

25.1

23.1

25.1

25.1

25.1

23.8

23.8
23.8

24.5
24.5

26.5

28.5

23.8

24.5

23.8

27.3

23.8

J3 BARS

44.9
44.9

J3 BARS

12

6

12

6

6

10

6

6

6

9

6

11

7.5

7.5

7.5

8.5

6.5

8.5

6.5

6.5

8.5

8.5

6.5

10.5
10.5

10.5

TOP SLAB BARS

TOP SLAB BARS

4

4
4

4
4

4

4

4

4

4

4

4

4
4

4

4

4

5

5

5

5

5
5

5

5

5

10

8

7

6

8

6

6

6

10

8

7

6

6

8

6

8.5

7.5
8.5

6.5

7.5

6.5

8.5
8.5

6.5

9.5

6.5

4

4

4

4

4

4

4

SPAN (S) = 5 FT

4
4

4

4

5

5

5
5

5

5

5
5

5
5

5

5

5

5

5

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8
8

8

8

9

8

8

8

8

8

11

8

8

8

8

9

11

8

8

12

13
13

12

10

14

14

10

14

12

13

6 FT 8

1 FT 10

4 FT 8

2 FT 10

22 FT 8

8 FT 8

44 FT 12

14 FT 8

18 FT 8
16 FT 8

12 FT 8
10FT 8

26 FT 9
24 FT 8

36 FT 10

30 FT 9

20 FT 8

50 FT 13

38 FT 11

34 F T 10
32 FT 10

28 FT 9

46 FT 12

42 FT 12

48 FT 13

40 FT 11

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

1 FT 10 9 8 5 8 4 9.5 44.9 26.5 29.8 5 7.5 4 7 44.9 89 101 5 12 12
2 FT 10 9 8 5 8 4 8.5 44.9 26.5 29.8 5 7.5 4 6.5 44.9 89 101 5 12 12
4 FT 8 8 8 4 7.5 7.5 44.9 24.8 27.9 6.5 6 44.9 88 100 5 12 0
6 FT 8 9 8 4 9 4 7.5 44.9 24.0 27.0 4 7.5 4 6.5 44.9 89 101 5 12 0
8 FT 8 9 8 4 9 4 7 44.9 24.0 27.0 4 7.5 4 6 44.9 89 101 5 12 0
10FT 8 9 8 4 10 4 7.5 44.9 24.0 27.0 4 8 4 6.5 44.9 89 101 5 12 0
12 FT 8 10 8 4 8.5 4 6.5 44.9 24.3 27.3 4 8 4 6.5 44.9 90 102 5 12 0
14 FT 8 10 9 4 7.5 4 6.5 41.4 24.3 27.3 4 7 4 7 45.5 90 102 5 12 0
16 FT 8 10 9 4 6.5 4 6 40.8 24.3 27.3 4 6 4 6.5 45.5 90 102 5 11. 5 0
18 FT 8 10 9 4 6 5 6.5 40.0 24.3 27.3 5 9 4 6 45.5 90 102 5 10.5 0
20 FT 8 10 9 4 6 5 6 39.4 25.3 28.4 5 8 5 6.5 47.6 90 102 5 10 0
22 FT 8 10 9 4 6 6 7 42.1 25.3 28.4 5 7.5 5 6 47.6 90 102 5 9 0

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT i CULVERT.

SHEET NO.

3 OF 14703.17

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112011
4/1812011

CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 5 FEET
HEIGHT (HT): 3 THRU 8 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

L1

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.
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8 0

7 0
7 0

8 0

7.5 0
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7.5 0

7.5 0

8.5 0
8.5 0

8.5 0
8.5 0

8.5 0

8.5 0

5

5

5

5

5

5

5

5

5

5

5

5

5

5

106

103

105

103

105

104
104

103

104

105

103

103

103

106

91

91
91
91
91

91

92

93

92

93

92

94

93
94

51.1

51.1

51.1

49.8

49.6

49.6
49.6

49.8

49.6

49.8

47.6

49.8

49.6

49.06

6

6

6

7

6

6

7

7.5

6.5

6.5
6.5

6.5
6.5

Vl
<Il

5

5

5

5
5
5

5

5

6
6

6

6

6

6

8
8

6

6
6

6
6

6

6

7
7.5

6.5
6.5

6.5

5
6

5

5

5

5

5

5

5

5

5

5

6

5

35.4

33.3

37.8
36.3

35.4

33.3

33.9
33.6

30.0

36.0

30.0

35.6
36.0

33.6

-3" CL. (J4. B2)

-2" CL. (J3. B2)

~

1 f' CL.

2"

TX

CL.

(TYP. )

B2 BAR---<

29.8

26.8

33.9

30.3

31.6

32.5

32.3

29.8

31.9

26.8

31.6

32.3

30.0
30.0

6 40.8

6 45.5

6 41.4

7 41.1
7 41.1

6 43.3

6 41.4

6 46.3

6 43.4

6 41.4

6.5 40.6

6.5 43.3

6.5 41.0
6.5 43.3

C1

5

5
5

5

5

5

5

5

5

5

5

5

5

5

8

7

I

r- A2 BAR I

7

7

7

J 4 BAR-----1
C4

"L A1 BAR I

I
i CULVERT,

S

8

J3 BAR 1 I

7.5

8.5

7.5

7.5

6.5

8.5

8.5

6.5

9 5
9 5

9 5

9 5
9 5
9 5

11 5

11 5

11 5
11 5

12 5
12 5

10 5
10 5

11

11

11

11

11

11

13

12

13

14

12

12
13

14

44 FT 12

28 FT 9

24 FT 9

30 FT 9

34 F T 10
32 FT 10

50 F T 13

26 FT 9

36 FT 10
38 FT 11

42 FT 11

46 FT 12
48 FT 12

40 FT 11



SPAN (S) = 6 FT HEIGHT (HT) = 3 FT OR 4 FT OR 5 FT SPAN (S) = 6 FT HEIGHT (HT) = 6 FT OR 7 FT
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WALL BARS
B2 BARS

K3

77 89 5 12 0

77 89 5 12 12

77 89 5 12 0

81 93 5 9.5 0

77 89 5 12 0

81 93 5 9.5 0

77 89 5 12 0

81 93 5 9.5 0

77 89 5 12 0

79 91 5 12 0
79 91 5 11 0

78 90 5 12 0

84 96 5 9 0

82 94 5 8.5 0

76 88 5 12 0
76 88 5 12 0

76 88 5 12 0

82 94 5 9.5 0

80 92 5 10.5 0

76 88 5 12 0

83 95 5 9 0

76 88 5 12 12

80 92 5 9.5 0

84 96 5 8.5 0
84 96 5 9 0

83 95 5 8.5 0

HT=6' HT=7' SIZE SPA. G1C4

38.4

32.8

34.9

32.8

41.6

32.8

34.4
34.0
34.5

35.3

52.8

32.8

51.3

32.8

34.5

33.6

35.3

51.3

33.6

34.9

36.8

34.9

33.6

33.6

33.6
33.6

J4 BARS

7

7

7

7
7

7

6

6

6

6

6

6

6

6

6

6

6

7.5

7.5

7.5

6.5

6.5

6.5

6.5

6.5

6.5

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

6

6

6

BOTTOM SLAB BARS

7

7
7

8

8
8

8
8

8

8

7

6

6
6

6

8

7.5

7.5
7.5

7.5

8.5

7.5

7.5

6.5

6.5
6.5

5

5

6

6

6

5

5

5

5

5

6

6

5

6

5

5

6
6

5

5

5
5

5

5

5

5

A2 BARS

24.1 27.5
24.1 27.5
24.1 27.5
24.1 27.5

25.8 29.4

28.5 32.6
28.5 32.6

27.9 31.6
26.4 30.1

24.4 27.9

28.5 32.6

24.4 27.9

33.9 38.1

34.9 39.3
34.9 39.3

31.5 35.8

29.6 33.6
30.8 35.0

34.5 38.9

35.3 39.6

33.3 37.5

32.3 36.4
32.5 36.8

31.9 36.0

30.3 34.4

31.9 36.0

K2
Ic-H"'"'T=-="'"'6--7,:.r-cH"'T-=7"...,J,SIZE SPA. SIZE SPA.C1

38.1

32.8

35.3

33.3

51.3

34.4

51.3

38.4

35.3

42.4

34.4
34.4

34.4

35.3

J3 BARS

35.3

51.3

32.8
32.8

35.3

32.4

32.8

33.3

32.0

32.0

32.0

32.0

7

7

7

6

7

6

6

7

7

6
7

6

7

7

7.5

7.5

7.5

7.5

7.5
7.5

9.5

6.5

9.5

6.5

6.5

6.5

TDP SLAB BARS

4
4

4

4
4

4

5

5

6

5

6

5

6
5

6

5
5

6

6

6

6

5

6

5

5

4

6

6

8

8

6

8

7

8

6

8
8

6

7

7.5

7.5

7.5

7.5

7.5
7.5

7.5

8.5

6.5
6.5

6.5
6.5

6.5

4

4

4

4

4

4

4

5
5

5

5

5

5

5
5

5
5

6
6
6

6

6
6

6

6
6

8
8

8

8

8

8

8

8
8
8

8

8

8

9

8

8
8

8

8
8
8

11
11

11

10
10

9

9

8
9

8

9
9

8

9

8
8

11
11
12

16
16

10

12
13

14

16
15

13

14
15

13

2 FT 11

8 FT 8

1 FT 10

6 FT 8
4 FT 8

22 FT 9

10FT 8
12 FT 8
14 FT 8
16 FT 8
18 FT 8
20 FT 8

26 FT 10
28 FT 10

24 FT 9

38 FT 12
36 FT 12

42 FT 13

32 FT 11

40 FT 13

34 FT 11

30 FT 11

50 FT 15
48 FT 14
46 FT 14
44 FT 14

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

12 0

12 0

12 0
12 0

12 0

12 0

12 0

12 0
12 0

12 0

12 0

12 0

12 0

12 0

12 0

12 0

12 12

12 0

12 12

12 0

12 0

12 0

12 0

12 0

12 0
12 0

WALL BARS

5

5

5

5

5
5

5

5

5

5

5
5

5

5

5

5

5

5

5
5

5

5

5
5

5
5

71
71

72
72

70
70

70

72

64

65

64

64

69

67

68

64

64

64
64

69

64

65

68

64

67
66

41 53
41 53

43 55

46 58
46 58

45 57

48 60

44 56

43 55

42 54

48 60

46 58
47 59
47 59

45 57

44 56

48 60

40 52
40 52

40 52

40 52
40 52

40 52

40 52
40 52

40 52

B2 BARS
K3

Ic-H"'"'T'--=-=3"r H"'"'T'-'-==C4--.-,T H-=T=-="'"'5,...,.j,S IZESPA. G1C4

26.4

24.8

26.4

27.3

24.8

27.3

24.8

24.8

27.3

24.8

24.8

24.8

24.8

24.8

24.8

24.8

24.8

25.6

25.6

30.4

25.6

30.4
29.6

41.6
36.0
32.0

BOTTOM SLAB BARS

BOTTOM SLAB BARS WALL BARS

A2 BARS J 4 BARS

A2 BARS

HEIGHT (HT) = 8 FT OR 9 FT

26.5 33.0 39.4 5 8 5 6

24.5 30.6 36.9 5 9 4 7

24.5 30.6 36.9 5 8 4 6

26.5 32.5 38.5 5 6 4 7

24.5 30.6 36.9 4 6 4 7

28.5 34.5 40.5 6 8 4 6.5

28.3 35.4 42.6 5 8 6 7

24.5 30.6 36.9 5 8.5 4 6.5

25.5 31.5 37.5 5 6.5 4 7

27.5 33.5 39.5 5 6 4 7

28.4 35.4 42.5 5 7 5 6.5

24.5 30.6 36.9 5 8.5 4 6.5

24.5 30.6 36.9 5 8 5 6

27.0 33.0 39.0 5 6 4 6

27.0 33.5 40.0 5 8 6 7.5

30.5 36.5 42.5 6 7 4 6

29.0 35.0 41.0 6 7.5 5 9
29.035.041.0 6 8 4 6

28.0 34.0 40.0 5 6 4 6

26.0 32.0 38.0 5 6.5 4 6.5

25.0 31.0 37.0 5 7 4 6.5

24.0 30.0 36.0 5 7.5 4 6

30.0 36.0 42.0 6 7.5 4 6

31.037.043.0 6 7 5 8

30.0 36.0 42.0 6 7.5 5 8.5

31.037.043.0 6 7 5 8

J 4 BARS B2 BARS
K2 K3 ,r

HT-8' HT-9' SIZE SPA. SIZE SPA. C4 HT-8' HT-9' SIZe SPA. G1

K2
Ic-H-=T=-="'"'3,""",,-r-=H-=T:'::=-=4"r H"'"'T'--=-=5--.--l,S IZESP A. S IZESPA.

J3 BARS

C1

C1

27.3

26.4

24.8

24.8

26.4

24.8

26.4

26.4

24.8

27.3

27.3

24.8

27.3

25.6

30.4

25.6

J3 BARS

30.4

29.6

25.6
25.6

51.3
51.3

32.8

29.6

29.6

30.4

TDP SLAB BARS

8

7
8

6

8

8

6

8

9

7.5
7.5

7.5

7.5
7.5

7.5

8.5

8.5

8.5

8.5

8.5

8.5

8.5

8.5

6.5
6.5

9.5

TDP SLAB BARS

4

4
4

4

4

4

4

5

5

5

6

5

5

5

5

5

5
5

6

5

5

5

5

5

5

4

7

7

7

7

7

8

7

7

8

8

8

6

6

6
6

6

7.5

7.5

7.5

8.5

7.5
7.5

6.5

6.5

6.5
6.5

4

4

4

4
4

SPAN (S) = 6 FT

4

4

5

5

5

5

5

5

5
5

5

5

5

6

6

6
6

6

6

6

6

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8
8

8
8

8

8

8

8

8

8
8

8

9

11

8
9

8

8
8

8

11

8

8
8

8

16
15

13

16

14

15

13

16

10

12

14

12

14

8 FT 8
6 FT 8

22 FT 9

1 FT 10

4 FT 8

2 FT 11

14 FT 8
16 FT 8

12 FT 8
10FT 8

18 FT 8

24 FT 9

20 FT 8

28 FT 10
26 FT 10

44 FT 14

48 FT 15

38 FT 13
36 F T 12
34 F T 12
32 FT 11

50 FT 15

46 FT 14

40 FT 13
42 FT 14

30 FT 11

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

1 FT 10 10 8 5 8 4 7 51. 3 26.6 29.5 5 7 4 6.5 51.3 102 114 5 12 12
2 FT 11 10 8 5 7.5 4 7 51. 3 28.0 31.0 5 7 4 6 51.3 102 114 5 12 12
4 FT 8 9 9 4 6 6.5 51.9 24.9 27.6 5 8 6.5 51.9 101 113 5 12 0
6 FT 8 9 9 4 6.5 4 6.5 51.9 24.9 27.6 5 8.5 4 6 51.9 101 113 5 12 0
8 FT 8 10 9 4 6.5 4 6 51. 9 25.1 27.9 4 6 4 6 51.9 102 114 5 11. 5 0
10FT 8 10 9 4 7.5 4 6.5 45.4 25.1 27.9 4 6.5 4 6.5 51.9 102 114 5 12 0
12 FT 8 10 9 4 6 5 6.5 43.8 25.1 27.9 5 8.5 4 6 51.9 102 114 5 11. 5 0
14 FT 8 10 9 4 6 5 6 42.1 26.1 29.0 5 7.5 5 6.5 54.3 102 114 5 10 0
16 FT 8 10 9 4 6 6 7 44.5 28.4 31.5 5 7 5 6 54.3 102 114 5 9.5 0
18 FT 8 10 9 5 9 6 7 43.8 29.4 32.6 5 7 6 7 55.9 102 114 5 8.5 0
20 FT 9 10 9 5 8.5 5 6 43.8 29.8 33.0 5 7 6 6.5 56.8 102 114 5 8.5 0
22 FT 9 11 9 5 8 5 6 42.9 30.0 33.3 5 6.5 6 6.5 55.9 103 115 5 8.5 0

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT i CULVERT.

J3 BAR 1 I

SHEET NO.

4 OF 14703.17

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112011
4/1812011

CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 6 FEET
HEIGHT (HT): 3 THRU 9 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

L1

o
ALTERNATE J3 BAR

AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.

7 0
7 0

7 0

8 0
8 0
8 0

7.5 0
7.5 0

8.5 0
8.5 0

6.5 0
6.5 0

6.5 0

6.5 0

5

5

5

5

5

5

5

5

5

5

5
5

5

5

119

118

119

115

117

116
116

115

117
117

119
118

120
120108

107

106

104

107

105
105

103

108

103

106

104

105

107
50.1

52.1

49.8

55.9

48.8

55.9
56.6

53.5

55.9

48.5

48.8

55.9

52.3

51.0

6

6

6
6

6

6
8

6
6

8

6

6
7.5

6.5

Vl
tIl

5

5

5

5

5
5

6

6

6

6

6

6

6

6

8
8

7

8

7

6

6

6
6
6

7.5
7.5
7.5

6.5

5

5

5

6

5

6
6

6
6

5

6

6
6

5

36.1

35.9

38.9

36.4

38.3

35.5

38.3

35.9

36.6

38.6

39.0
35.0
33.5
33.5

-3" CL. (J4. B2)

CL.
2"

TX

-2" CL. (J3. B2)

~

(TYP. )

B2 BAR---<

1 f' CL.

35.1

32.5

34.8

35.4

34.8

32.8

35.4

30.3

32.5
32.3

30.3

33.4
33.0

31.67 47.0

8 46.8

6 44.3

6 44.5
6 42.0

6 44.3

6 44.5
6 45.4

6 43.6

6 44.3
6 51.0

6.5 44.0

6.5 49.4

6.5 44.0

C1

5

5

5

6
5
5

5

6

5

5

5

6

5

5

"L A1 BAR I

I
i CULVERT,

S
I

r- A2 BAR I

J 4 BAR-----1
C4

7

8
8

8

6

6
6

6

6

7.5

6.5

6.5

6.5
6.5

9 5

9 5
9 5

9 5

11 5

11 5

13 6

13 6
13 6

12 5
12 5

13 5
12 5

10 5

11
11

13

15

14

12

13
13

12

14

15
16
16

15

26 FT 10
24 F T 10

28 FT 10

40 FT 13

48 FT 14

36 F T 12

50 FT 15

30 FT 11

46 FT 14

34 F T 12

44 FT 14
42 FT 13

38 F T 12

32 FT 11



SPAN (S) = 7 FT HEIGHT (HT) = 4 FT OR 5 FT OR 6 FT SPAN (S) = 7 FT HEIGHT (HT) = 7 FT OR 8 FT
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a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a
a

a

a

a

a

a

a

12
12

WALL BARS
B2 BARS

K3

91 103 5 12
92 104 5 11

89 101 5 12

96 108 5 8

93 105 5 9.5

97 109 5 7.5

93 105 5 8.5

90 102 5 11

89 101 5 12

90 102 5 12

94 106 5 8.5

89 101 5 12

94 106 5 8.5

89 101 5 12

98 110 5 7.5

96 108 5 8.5
95 107 5 8

89 101 5 12

89 101 5 12

93 105 5 10

97 109 5 8

98 110 5 7

98 110 5 8

89 101 5 12

89 101 5 12
89 101 5 12

HT=7' HT=8' SIZE SPA. G1C4

44.1

58.9

38.4

50.6

38.4

58.9

38.6

39.0

36.3

38.6

37.0

38.6

36.3

36.8

36.6

36.3

37.5

38.6

36.3

37.5

37.0

39.0

37.0

36.8

35.4

57.0

J4 BARS

7

7

6

6
7.5

6

7

7

6

6
6

6
6

7

6.5

6.5

6.5

6.5

6.5

6.5

6.5

6.5

6.5

6.5

6.5
6.5

4

5
5

5

5

5

5

5
5

5

5
5

5

5

5

5

5

5

5

5

6

6

6
6

6

6

BOTTOM SLAB BARS

7

7

8

7

6

6

6

7

7

7

7

8
8

7

7.5

7.5

6.5

7.5

7.5

6.5

7.5
7.5
7.5

6.5

7.5

7.5

6

5

6

6

6

5

5

5

6

6

6

5

6

5

6

6

5

6

6

6

5

6

5

5

6
6

A2 BARS

36.1 40.0

28.8 32.4

27.8 31.1
27.8 31.1

28.8 32.4

29.4 33.0
33.4 37.4

25.0 28.1
25.0 28.1

33.3 37.1

25.0 28.1

31.9 35.6

34.9 38.8

33.9 37.8

24.0 27.0

30.3 33.9

35.3 39.0
35.5 39.4

34.5 38.4

31.9 35.6

32.5 36.3

37.6 41.6

30.0 33.6

32.6 36.8

37.6 41.6

37.0 40.9

K2
Ic-H-'T=-="'"'7c7,:.r-cH"'T-=8"....-J,SIZE SPA. SIZE SPA.C1

41.3

38.1

41.3
41.3

41.4

36.1

41.3
40.9
40.9

38.1
34.8

34.4

35.9

58.9

38.6
37.8
37.8
37.8

46.0

37.3
37.3

34.4
36.8

J3 BARS

37.3

57.0
57.0

6
7

6

6

6

7

7

6

7

8

7

7.5

6.5

6.5
6.5

6.5

6.5

6.5

7.5

6.5

6.5

7.5

7.5

6.5

7.5

6.5

TDP SLAB BARS

4

4

5

5

6

5

6

6

5

6

5

5
6

5

5

6

5
6

6

5

6

5

5
5

5

6

7

7

7

8

8

7

7

7

6

6

6

6

6

6

6

6
7.5
7.5

7.5

6.5

6.5

8.5

6.5

6.5

6.5

6.5

5

4

4

5

4
4

5
5

5

5

4

5

6
6

6

6

6

6
6

6

6

6

6

6

6

6

8

8

8

8

9

8

9

8

8

9

9

8

9

8

8

9
9

8

11

11
11

12

12
12

12

10

9

11

9

9

9

9

9
9

9

9

10

13

18

10

18

14

13

16

18

14

13

15

16

12

17
17

22 FT 10

6 FT 8

40 FT 15

46 FT 16

8 FT 8

24 FT 10

1 FT 11

26 FT 11
28 FT 11

20 FT 9

2 FT 11

10FT 8

4 FT 8

14 FT 8

44 FT 16
42 FT 15

48 FT 17

12 FT 8

16 FT 8
18 FT 9

36 FT 14

30 FT 12

38 FT 14

32 FT 12

50 FT 17

34 FT 13

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

WALL BARS

WALL BARS

61 73 85 5 10 a
61 73 85 5 9.5 a

55 67 79 5 12 a

53 65 77 5 12 a

58 70 82 5 12 a

53 65 77 5 12 a

56 68 80 5 12 a

63 75 87 5 9 a

58 70 82 5 12 a

62 74 86 5 10 a

53 65 77 5 12 12

57 69 81 5 12 a

62 74 86 5 9.5 a

54 66 78 5 12 a
54 66 78 5 12 a

52 64 76 5 12 a

59 71 83 5 12 a

57 69 81 5 12 a

53 65 77 5 12 a
53 65 77 5 12 a

53 65 77 5 12 12

52 64 76 5 12 a

59 71 83 5 12 a

53 65 77 5 12 a

60 72 84 5 11.5 a
60 72 84 5 1O. 5 a

B2 BARS
K3

Ic-H"'"'T'--=-'4"r H-'T'-'-===5--'-'T H-'T=-=6---,--,J,S I ZESPA• G1C4

28.5

27.6

27.9

28.5

28.5

54.3

27.6
26.6

26.6

26.6

27.6

27.6

27.6

27.9

27.6

33.1
32.3

26.6

31.3

29.5

35.9

27.6
26.6

27.6

27.6

43.3

B2 BARS

K3 ,r
HT-9 ' HT-1 a S I Zc SPA. G1C4

J4 BARS

BOTTOM SLAB BARS

BOTTOM SLAB BARS

A2 BARS J 4 BARS

28.3 33.9 39.5 5 6.5 6 7.5

37.1 42.8 48.4 6 6 5 7.5

29.4 34.5 39.5 6 7 5 8.5

27.5 32.4 37.3 6 8 5 8.5

24.3 29.1 34.0 5 8 5 6

28.5 33.6 38.6 6 7.5 5 8.5

HEIGHT (HT) = 9 FT OR 10 FT

31.1 36.1 41.1 6 6.5 5 8

28.3 33.3 38.1 6 7.5 5 8.5

24.3 29.1 34.0 5 8 5 6

27.1 32.3 37.4 5 7.5 5 7

29.1 34.0 39.0 6 7 5 8.5

29.1 34.8 40.4 6 8 5 6

28.3 33.9 39.5 5 7 5 6.5

27.1 32.3 37.4 5 7.5 4 6

26.3 31.1 36.1 6 8 5 7.5

25.4 30.4 35.3 5 6 5 7

36.5 42.3 48.0 6 6.5 5 7
35.3 40.9 46.5 6 6.5 5 7

24.0 28.8 33.6 5 7.5 4 6

30.6 35.8 40.8 6 7 5 8

24.0 28.8 33.6 5 7.5 4 7.5
24.0 28.8 33.6 5 7.5 4 6.5

33.5 38.8 43.9 6 6.5 5 8

30.3 35.3 40.4 6 7 5 8.5

26.0 30.8 35.6 6 8 5 8.5

36.3 41.9 47.5 6 6.5 5 6.5

A2 BARS
K2

HT-9' HT_10,SIZE SPA. SIZE SPA.

K2
Ic-H-'T=-=-4,"",'-'---'H-=T:'::==-5'--'r H"'"'T'--="'"'6--.--l,S I ZESP A. S I ZESPA•

J3 BARS

C1

C1

28.5

28.5

33.1

28.5

33.1
33.1

28.5

32.3

27.6

36.8

30.4

J3 BARS

32.3

26.6

27.6

30.4

26.6

32.3

32.3

32.3

26.6

32.5

27.6
27.6

32.5

57.0
57.0

7

7

7

7

7

7

7

7
7

6

6

6

8

8

9
9

6

6

6

6

TDP SLAB BARS

7.5

7.5

7.5

7.5

6.5

6.5

= 7 FT
TDP SLAB BARS

4

4

4
4

4

6
5

5

5

5

6

5

5

5

5
5

5

5
5

5

5

5

5

5

5

5

7

7
7

7

8

8

8

6

6
6

6

6

6
6

6

6

6

6

6

6.5

7.5
7.5

6.5

7.5

6.5

7.5

5

4
4

5

4

5

4

5

5

5

4

5

6

6

6

6

6
6

6

6

6

6

6
6

6

6

SPAN (S)

8
8

8
8

8

8
8

8

8

9

8

8

8

8

8

8

8

8

8

8

8
8
8

8

9

8

9

9

11

8
8

9
9

9

9
9

17

12

18

13

14

16
16

14

18

15

19

10
10

13

15

17

1 FT 11

18 FT 9

24 F T 10

44 FT 16

28 FT 12

40 FT 15

12 FT 8

42 FT 15

8 FT 8

26 FT 11

16 FT 8
14 FT 8

22 FT 10

2 FT 11
4 FT 8

10FT 8

46 FT 16

20 FT 9

48 FT 17

6 FT 8

36 F T 14

30 FT 12

38 F T 14

34 FT 13
32 FT 13

50 F T 17

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

1 FT 11 10 8 5 7.5 4 6 57.0 27.3 29.9 5 7 5 6.5 58.9 114 126 5 12 12
2 FT 11 10 8 5 7.5 5 8.5 58.9 28.5 31. 3 5 7 5 6 58.9 114 126 5 11 12
4 FT 8 9 9 6 5 6 59.5 28.831.657.55 6 59.5 113 125 5 10.5 a
6 FT 8 10 9 4 6 5 6 59.5 29.0 31.9 5 7 5 6.5 59.5 114 126 5 10 a
8 FT 8 10 9 4 6 6 7 62.3 29.0 31.9 5 7 5 6 59.5 114 126 5 9 a
10FT 8 10 9 4 6 5 6 46.5 26.6 29.3 5 7.5 5 6 59.5 114 126 5 10 a
12 FT 8 11 9 4 6 6 7 47.4 25.6 28.1 5 7 5 6 59.5 115 127 5 9 a
14 FT 8 11 9 5 8.5 6 7 46.5 29.3 32.1 5 6.5 6 7 62.3 115 127 5 8.5 a
16 FT 9 11 9 5 8 5 6 46.5 29.5 32.4 5 6.5 6 6.5 62.3 115 127 5 8.5 a
18 FT 9 11 9 5 7 6 7 48.4 30.8 33.8 5 6.5 6 6 64.1 115 127 5 8.5 a
20 FT 10 11 9 5 7 6 7.5 50.3 31. a 34. a 5 6 6 6 60.5 115 127 5 8.5 a
22 FT 10 12 9 5 6.5 6 6.5 49.3 31. 3 34.3 5 6 6 6 62.3 116 128 5 8 a

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT i CULVERT.

J3 BARi I

SHEET NO.
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112011
4/1812011

CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 7 FEET
HEIGHT (HT): 4 THRU 10 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

L1

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.

o

7 a
7 a

7 a

6 a

6 a

8 a

6 a

8 a
7.5 a

7.5 a

7.5 a

6.5 a
6.5 a

6.5 a

5

5

5

5
5

5

5

5

5

5
5

5

5

6

131
131

133

129

134

129

134
133

132

128

133

132

130
130

121
121

121

119

118

122

117

118

122

117

116

119

120
120

54.1
60.1
64.1

53.5

53.9

55.6
52.8

55.9

54.8

53.9

56.3

54.4
54.4

56.0

CL.

-2" CL. (J3. B2)

~

(TYP. )

B2 BAR---<

1 f' CL.

Vl
tIl

-3" CL. (J4. B2)

TX

2"

38.1 41.5 6 7 6 7.5
38.1 41.5 6 6.5 6 7

36.1 39.4 6 7 6 7.5

41.4 45.0 6 6.5 6 7.5

36.5 39.8 6 7 6 7.5

35.6 38.9 6 7.5 6 7.5

33.8 36.9 6 7.5 6 8

34.6 37.8 6 7 6 8

32.3 35.3 6 8 6 7

35.3 38.6 6 8.5 6 6

34.0 37.1 6 7.5 6 8

32. a 35. a 6 8 6 7
33.0 36.1 5 6 6 6.5

37.0 40.3 6 6.5 6 7.5

48.9
51.1

49.9
45.1
46.1

55.9

45.6

55.3

45.6

45.6

55.3

55.9

56.4

55.9

7

7

6

6

8

8

6

6
8

8

7.5

7.5

7.5

6.5

C1

6

6

6
6
6

5

6

5

6

5

5

5

6
6

J 4 BAR-----1

C4

I

r- A2 BAR I

"L A1 BAR I

I
i CULVERT,

S

8
8

7

8

7
7

6

6
6

7.5
7.5

6.5
6.5

7.5

5
5
5

6

6

6

6

6

6
6

6

6
6

6

9

11
11

13

12

12

14

15
14
14

13

12

13

10

17

15

13

18

17

14

16

12

15

17

16

14

18

13

48 FT 16

24 FT 11

28 FT 12

46 FT 16

42 FT 15
40 FT 15

26 FT 11

44 FT 16

34 FT 13
36 F T 14

50 F T 17

32 FT 13
30 FT 12

38 F T 14



SPAN (S) = 8 FT HEIGHT (HT) = 4 FT OR 5 FT OR 6 FT SPAN (S) = 8 FT HEIGHT (HT) = 7 FT OR 8 FT OR 9 FT
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WALL BARS

91 103 115 5 10 0
91 103 115 5 11 0

99 111 123 5 7 0

96 108 120 5 8 0

98 110 122 5 7 0

89 101 113 5 12 0

98 110 122 5 7.5 0

92 104 116 5 9 0

89 101 113 5 12 0

89 101 113 5 12 0

95 107 119 5 8 0

97 109 121 5 7.5 0

94 106 118 5 9 0

97 109 121 5 7.5 0

89 101 113 5 12 0

99 111 123 5 7 0

95 107 119 5 8 0

89 101 113 5 11.5 0

93 105 117 5 8.5 0

90 102 114 5 12 12
90 102 114 5 12 12

90 102 114 5 12 0
90 102 114 5 12 0

101 113 125 5 6.5 0

100 112 124 5 6.5 0
100 112 124 5 6.5 0

B2 BARS
K3

Ic-H"'"'T'--=-=7"r H"'"'T'-'-===8"r H-'T=-="'"'9,...,.j,S I ZESP A• G1C4

41.4

42.0

58.3
66.5

42.0

41.0
40.4

42.0

65.5

42.0
42.0

65.5

43.6

41.4

42.0

42.0

39.6

40.0

39.3

39.6

41.4

39.3

40.0

39.6

39.3

51.0

BOTTOM SLAB BARS
A2 BARS J 4 BARS

28.8 32.4 36.0 5 7 6 6

28.1 31.6 35.1 5 6 6 7

28.8 32.4 36.0 5 7 6 6.5
28.8 32.4 36.0 5 6.5 6 6.5

33.1 36.9 40.6 6 6.5 5 6

28.3 31.6 35.0 5 7 5 6.5

29.4 33.0 36.6 6 7.5 6 6.5

36.1 40.0 43.9 6 6 5 6.5

33.1 36.9 40.6 6 7 5 6.5

28.3 31.6 35.0 5 7 5 6.5

40.1 44.3 48.3 7 7.5 5 6

28.8 32.4 36.0 5 6.5 6 6

29.8 33.3 36.9 6 7.5 6 7

39.3 43.3 47.3 7 7.5 5 6

31.9 35.6 39.4 6 6.5 6 7

35.5 39.4 43.3 6 6 5 6.5

32.5 36.3 40.0 6 7 5 6.5

38.3 42.3 46.3 6 6 5 6

37.6 41.6 45.5 6 6 5 6.5

34.9 38.8 42.5 6 6.5 5 7
35.5 39.4 43.3 6 6.5 5 7

30.0 33.6 37.3 6 6.5 6 6
31.6 35.4 39.0 6 7 6 6.5

38.0 41.9 45.9 6 6 5 6.5

38.6 42.6 46.5 7 8 5 6

32.6 36.8 40.8 5 6.5 6 6.5

K2
Ic-H-'T=-=-=7,,"'-'---'H-=T:'::=8"'"r H"'"'T'--=-=9.-l,SIZE SPA. SIZE SPA.

J3 BARS

C1

44.8

40.3

47.9

40.3
38.1

47.1
47.1
47.5

47.5
47.5

66.5

41.0

48.0

48.0

39.9
39.9

63.5

48.0

39.9

39.9

41.6

41.0
41.0

40.6

63.5

53.0

TOP SLAB BARS

8
8

7

8

7

6

6

6

7

8

8

7

7

7.5

6.5

7.5

6.5

6.5

7.5

7.5

7.5

7.5

6.5

6.5

7.5

8.5

6

6
6

6
5

6

6

6

6
6

6

6

6
6

6

6

6

6

6
6

6

6

6

5

4
4

7

7

7

8

8

8

7

8

7

8

6

6
6

6

7.5

7.5

7.5

7.5

7.5

7.5

7.5

6.5

6.5

6.5

6.5
6.5

5

5
5
5

5

7

5

7

5

5

7
7

7

5

6

6
6

6

6

6

6

6

6
6

6

6

8

8

9

9

9
9

9

8

8
8

9

8

9

11
11
11

13

13

13

12
12

12

13

10

10
10

8 9

11 12
11 13

8 9
8 9

8 9

9 11
9 10
8 10

8 9

13 15

15 17

12 10

19 20

14 16

17 18

19 21

13 15

15 17

18 20

12 10

17 19
18 19

12 14

10 11

16 18

14 FT

28 FT

2 FT

42 FT

1 FT

12 FT

4 FT

26 FT

18 FT

6 FT
8 FT

20 FT

48 FT

40 FT

24 FT

46 FT

16 FT

10FT

30 FT

36 FT

32 FT
34 FT

50 FT

38 FT

22 FT

44 FT

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

WALL BARS

WALL BARS

61 73 85 5 12 0
61 73 85 5 12 0

52 64 76 5 12 0

59 71 83 5 12 0

53 65 77 5 12 0

53 65 77 5 12 12

52 64 76 5 12 0

57 69 81 5 12 0

64 76 88 5 9. 5 0

52 64 76 5 12 0

62 74 86 5 11.5 0

56 68 80 5 12 0

63 75 87 5 10 0

64 76 88 5 9. 5 0

55 67 79 5 12 0

62 74 86 5 10.5 0

54 66 78 5 12 0

58 70 82 5 12 0

52 64 76 5 12 0

57 69 81 5 12 0

64 76 88 5 9. 5 0

53 65 77 5 12 12

53 65 77 5 12 0

63 75 87 5 9.5 0

59 71 83 5 12 0
60 72 84 5 12 0

B2 BARS
K3

Ic-H"'"'T'--=-'4"r H-'T'-'-===5""'T H-'T=-=-'6,...,.j,S I ZESPA• G1C4

27.0
28.1

32.3
34.4

44.8

26.0

26.0

26.0

26.0

36.4

26.0

26.0

38.5

32.3

26.0

26.0

43.6

26.0

26.0

29.1

35.4

26.0

26.0

26.0

26.0

26.0

B2 BARS

K3 ,r
l1T-10'HT-11 SIZe SPA. G1C4

J4 BARS

BOTTOM SLAB BARS

BOTTOM SLAB BARS

A2 BARS J 4 BARS

29.1 34.8 40.4 6 8 5 6.5

28.1 33.5 38.8 5 7.5 5 6

37.1 42.8 48.4 6 6 5 6.5

38.1 43.8 49.4 7 7.5 5 6

29.1 34.0 39.0 6 6.5 5 8.5
29.4 34.5 39.5 6 7 5 8.5

27.5 32.4 37.3 6 7 5 8.5

HEIGHT (HT) = 10 FT OR 11 FT

28.1 33.5 38.8 5 7 6 7.5

29.6 35.3 40.9 6 7.5 5 7.5

32.5 39.0 45.6 5 7 6 6

32.6 37.9 43.0 6 6 5 7

32.5 39.0 45.6 5 6.5 6 6

32.4 38.9 45.4 5 6.5 6 7.5

26.0 30.8 35.6 6 7.5 5 8.5

32.4 38.9 45.4 6 8 6 7

38.4 44.1 49.9 7 7.5 5 6.5

39.4 45.1 50.9 7 7 6 7.5

30.3 35.3 40.4 6 6.5 5 8.5

32.5 39.0 45.6 5 6.5 6 6

31.5 36.5 41.6 6 6.5 5 7

37.5 43.3 49.0 6 6 5 6.5

32.6 38.4 44.1 6 7 5 8

36.3 41.9 47.5 6 6 5 6.5

32.5 39.0 45.6 5 7 6 6

39.4 45.1 50.9 7 7.5 5 6

35.5 41.3 47.0 6 6.5 5 8

K2
Ic-H-'T=-=-4,"",'-'---'H-=T:'::==-5'--'r H"'"'T'--="'"'6.-l,S I ZESP A. S I ZESPA•

J3 BARS

C1

28.1

30.1

29.1

30.1

36.4

27.0

31.3

38.5

31.3

31.3

34.4

63.5

27.0

27.0

31.3

33.3

34.4

31.3

26.0

63.5

34.4

37.5

31.3

31.3

31.3

31.3

TOP SLAB BARS

8

6

6

6

7

6

8

7

6

7
7

7

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

6.5

8.5

6.5

6.5

6.5
6.5

TOP SLAB BARS

4

5

6

5

5
5

6

5

5

6

6

5

6

5

5

5

5
5

6

5

5

5
5

6

5

4

7
7

7
7

7

7

7

7

8

8
7

6
6

6

6

6
7.5

8.5

6.5

7.5

7.5

7.5

6.5

6.5

8.5

7.5

7

5

5

5

7
7

5

7

5

5

5

5

7

5

7
7

6

6
6

6

6

6

6

6
6
6

A1 BARS

SPAN (S) = 8 FT

8

8
8

8

8

8

8

8

8
8

8

8

8

8

8

8

8

8

8

8

8

8

8
8

8

8

11 13

8 8

9 11

8 8

8 8
8 9
8 9
9 10

8 8

14 15

12 9

18 19

19 20

15 16

18 20

13 14

J3 BARS A2 BARS
K2

TS BS TX SIZE SPA. SIZE SPA. C1 HT-10'HT-11 ,SIZE SPA. SIZE SPA.

15 17

12 13

17 19

13 15

17 18

12 9

19 20

16 18
16 17

10 12
18 FT

24 FT

2 FT

6 FT
8 FT

14 FT

22 FT

48 FT

4 FT

28 FT

10FT

40 FT

20 FT

12 FT

1 FT

16 FT

26 FT

42 FT

46 FT

36 FT
34 FT

50 FT

30 FT

38 FT

32 FT

44 FT

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL

1 FT 11 10 8 5 6.5 5 7.5 65.5 31.3 34.0 5 6.5 6 6.5 66.5 126 138 5 9.5 12
2 FT 11 10 8 5 6.5 5 7 65.5 31.3 34.0 5 6 6 6 66.5 126 138 5 9.5 12
4 FT 8 9 9 5 7.5 6 7 68.3 33.0 36.0 5 6 6 6 68.3 125 137 5 8.5 0
6 FT 8 10 9 5 8.5 6 7 68.3 30.6 33.4 5 7 6 6.5 68.3 126 138 5 8.5 0
8 FT 8 10 9 5 8 6 7 68.3 33.3 36.3 5 7 6 6 68.3 126 138 5 8.5 0
10FT 8 10 9 5 8.5 6 7 52.5 30.6 33.4 5 7 6 6 68.3 126 138 5 8.5 0
12 FT 8 10 9 5 7.5 6 6.5 50.4 33.3 36.3 5 6.5 6 6 65.1 126 138 5 8.5 0
14 FT 9 11 9 5 7 6 7 52.5 31.0 33.8 5 6.5 6 6 69.3 127 139 5 8.5 0
16 FT 9 11 9 5 6 6 6 50.4 33.8 36.8 6 8 6 6 64.0 127 139 5 8.5 0
18 FT 10 12 9 5 6 6 6 52.5 34.3 37.3 6 8 6 6 68.3 128 140 5 8 0
20 FT 11 12 10 5 6 5 6 48.8 31.8 34.5 6 7.5 6 6.5 58.3 128 140 5 8 0
22 FT 11 13 10 6 8 6 7 50.9 33.4 36.3 6 7.5 6 6.5 60.4 129 141 5 7.5 0

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT i CULVERT.

J3 BAR 1 I

SHEET NO.

6 OF 14703.17

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

lQ5 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112011
4/1812011

CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 8 FEET
HEIGHT (HT): 4 THRU 11 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

L1

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.
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7 0
7 0

6 0

8 0

8 0

8 0
8 0

8 0

6 0

7.5 0
7.5 0

6.5 0
6.5 0
6.5 0

5
5

5

5

5

5
5
5

5

6

6
6

6

6

141

143

149

147

144

148

143

147
147

142

144
145
146
146

131
131

129

135

134

137

134

135

133

132

135

132

136

130

58.3

57.3

56.6

56.6

57.8
56.8

57.8

57.3
57.3

56.6

55.6

57.3
56.6

56.0

7

7

7

7
7

7

7

7

7
6

7.5

7.5

7.5

7.5

Vl
tIl

6

6

6

6

6

6

6

6

6

6

6

6

6

6

8
8

8

7

6

7

6
6

7

6.5

6.5

6.5
6.5

6.5

7
7
7

6

6

6

6

6
6
6

6

6
6

6

46.3

45.6

36.8

40.3

45.6

37.3

45.9

46.8

39.3

40.3

39.8
39.5

39.0

36.5

2"

42.9

-3" CL. (J4. B2)

42.5

(TYP. )

B2 BAR---<

1 f' CL.

42.3

TX

43.4

CL.

42.3

-2" CL. (J3. B2)

~

33.9
34.4

36.3

37.3

36.5

37.3
36.8

33.6

36.0

58.9

57.8

50.3

57.8

51.4

50.8

57.8

51.9

59.4

58.3
58.3

58.9

51.3

58.37

7

7

7

7

8

8

8

7.5

7.5

7.5

7.5

6.5

6.5

C1

6

6

6

6

6

6

6

6

6

6

6

6
6

6

I

r- A2 BAR I

"L A1 BAR I

I
i CULVERT,

S

J 4 BAR-----1

C4

7

8

7

7

6
6
6
6

6.5
6.5
6.5

7.5

7.5

7.511 6
11 6

14 6

12 6

15 6

14 6

13 6

13 6
13 6

12 6

15 6
15 6
16 7
16 7

13 15

18 20

14 15

12 14

18 19
17 19

15 17

14 16

19 21

15 16

17 19

12 13

16 18
16 18

26 FT
28 FT

48 FT

24 FT

46 FT

40 FT
42 FT

34 FT

30 FT

38 FT

32 FT

36 FT

50 FT

44 FT
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C4

30.1
30.1

29.5

27.9

29.3

29.5

48.8

27.9

29.5

29.5

29.3

27.9

42.9

27.9

29.3

27.9
27.9

39.5

29.0
29.0
29.0

54.5

33.6

29.0

31.4

30.6

24.1 28.0 32.0 5 6.5 4 6

41.1 46.3 51.3 7 6.5 5 7

28.1 32.5 37.0 5 6 6 7
28.1 32.5 37.0 5 6.5 6 7.5

24.1 28.0 32.0 5 6 5 6.5

41.1 46.3 51.3 7 7 5 7

38.1 43.0 48.0 7 7.5 5 7

36.1 41.0 45.9 7 7.5 5 6.5

29.3 33.9 38.6 6 6.5 5 7

40.4 45.4 50.4 7 6.5 5 7.5

28.5 33.1 37.9 6 8 5 6.5

31.6 36.4 41.3 6 6 5 8

42.0 47.0 52.1 7 6.5 5 6.5

37.8 42.9 47.9 7 7.5 5 6.5

32.4 37.8 43.3 5 6 6 7.5

32.4 37.3 42.0 6 6 5 8.5

39.9 45.0 50.0 7 7 5 7.5

37.3 42.3 47.1 7 7.5 5 7.5

29.0 33.3 37.5 6 6 5 8.5
30.6 34.9 39.3 6 6 5 8

29.6 34.4 39.3 6 7 5 6

32.4 37.8 43.3 5 6 6 7

35.3 40.1 45.1 7 8 5 8
35.6 40.6 45.5 7 7.5 5 7

39.5 44.5 49.5 7 7 5 7

30.0 34.8 39.4 6 6.5 5 7.5

K2
I--H'"'T=-='"'5=-''"''"H'"'Tc..:=::''6"TCCH-=T-=-=77-l,S I ZESP A. S I ZESPA•C1

37.1

37.1

37.1

42.9

34.3

34.3
34.3

34.3

33.9

34.3

33.9

29.0
29.0

33.6

33.6

29.0

33.9

39.5

32.5

34.8

40.6

34.8

33.6

32.5

69.6
69.67

7

7

7

7

7

6
6
6

6

6

6

6

6

6

8
6.5

7.5

6.5

7.5

6.5
6.5

6.5

6.5

6.5

6.5

4

4

6

5

5

5

5

6

5

5

5

5

6

5

5

6

6

5
5

6

5

5

6
6
6

6

7
7

7

7

7
7
7

7

6

6

6

6
6

6

6

7.5

6.5

7.5

6.5

6.5
6.5

6.5

6.5

6.5

6.5

6.5

7

5

7

5

7

7

7

5

7

7

7

5

5

7

7

5

7

5

7

6

6
6

6

6

6

6

8

8
8

8

8

8

9

8

9

8

8

8

8

8

8
9

8

8
8

8

8

10

10
10

10

10

9
9

9
9

11

21
21
22
22
23

10

15

17
18

10

10

12
13

20

17

16

14

10

16

20
19

1 FT 12

4 FT 8
2 FT 12

8 FT 8
6 FT 8

46 FT 21

28 FT 15

10FT 8
12 FT 8

26 F T 14

16 FT 9

22 FT 12

44 FT 20

24 F T 13

18 FT 10

42 FT 19
40 FT 19

48 FT 21

20 FT 11

14 FT 9

50 FT 22

36 F T 17
38 FT 18

34 F T 17
32 F T 16
30 FT 15

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

r;::::==============::::::::================::::::::::==:::::::::=:::::::::::======::::;-----;========:::=====:::::::::==================:::=:::======::==::::::::======::;--------,oSPAN (S) = 9 FT HEIGHT (HT) = 5 FT OR 6 FT OR 7 FT SPAN (S) = 9 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT ~

TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

J 3 BARS A2 BARS J 4 BARS B2 BARS OES I GN TH I CKNESS A1 BARS J 3 BARS A2 BARS J 4 BARS B2 BARS g

I--H'"'T=-='"'5"'''''''H=-TK:'::~6-'--'''c-Hc=Tc-=-=7-.-l,SIZE SPA. G1 FILL TS BS TX SIZE SPA. SIZE SPA. C1 I--H'"'T=-='"'8=-',,---H,.c:c..:~::.,9"TH'"'T=-=-1'"'0,.,j,SIZE SPA. SIZE SPA. C4 HT=8' HT~9',-n=10 SIZE SPA. G1 ;

65 77 89 5 12 121FT 12 11 8 5 6.5 5 8.5 70.8 29.6 32.8 35.9 5 6.5 5 6.5 70.8 103 115 127 5 12 12 <I
65 77 89 5 12 122FT 12 11 8 5 6.5 5 8.5 70.8 29.6 32.8 35.9 5 6 5 6 70.8 103 115 127 5 11.5 12 ~

65 77 89 5 12 0 4 FT 8 10 9 5 6.5 6 7 67.9 26.1 29.0 31.9 5 6 5 6 72.5 102 114 126 5 11.5 0 >-
-..J

65 77 89 5 12 0 6 FT 8 10 9 5 7 6 7 53.9 28.4 31. 5 34.6 5 6 6 7 64.4 102 114 126 5 11 0 <I
66 78 90 5 12 0 8 FT 8 10 9 5 6.5 6 6.5 49.1 28.4 31.5 34.6 5 6 6 6.5 55.0 102 114 126 5 10.5 0 u

66 78 90 5120 10FT 81095 7 6 744.528.431.534.656.56 746.81021141265120 is
66 78 90 5 12 0 12 FT 9 10 9 5 6.5 5 6 41.0 29.8 33.0 36.1 6 8 6 6 45.6 102 114 126 5 11.5 0 go

u
66 78 90 5 12 0 14 FT 9 10 9 6 8 6 6.5 43.3 33.0 36.6 40.3 6 6.5 6 6 45.6 102 114 126 5 10.5 0 w

-..J

67 79 91 5 12 0 16 FT 10 11 9 6 7.5 6 7 43.3 30.3 33.5 36.8 6 6.5 6 6 45.6 103 115 127 5 9.5 0 w

68 80 92 5 12 0 18 FT 10 12 9 6 6.5 6 6 43.3 31.6 35.0 38.4 6 6.5 6 6 45.6 104 116 128 5 8.5 0 i'5
69 81 93 5 12 0 20 FT 11 13 9 6 6.5 6 6.5 43.3 31.0 34.3 37.5 6 6.5 6 6 45.6 105 117 129 5 8.5 0 ~

70 82 94 5 12 0 22 FT 12 13 9 6 6 6 6.5 43.3 33.6 37.1 40.6 6 6 7 6.5 48.0 105 117 129 5 8.5 0 Vl«
71 83 95 5 12 0 24 FT 13 14 10 6 6 6 7 43.6 33.0 36.4 39.8 6 6 6 6.5 44.9 106 118 130 5 8 0 :r:

72 84 96 5 120 26FT 1415106 6 6 7 43.634.838.341.86 6 6 7 44.9107119131 5 8 0 ~

72 84 96 5 12 0 28 FT 14 16 11 7 8 6 7 44.0 35.1 38.6 42.0 7 8 5 6 42.9 108 120 132 5 7.5 0 f-

73 85 97 5 11.5 0 30 FT 15 17 11 7 8 6 6.5 50.0 35.6 39.1 42.6 6 6 5 6 42.9 109 121 133 5 7.5 0 ~
:r:

73 85 97 5 10 0 32 FT 16 18 12 6 6 6 7.5 50.4 36.3 39.8 43.3 6 6 5 6 43.3 110 122 134 5 7 0 Vl

74 86 98 5 9.5 0 34 FT 16 18 12 7 7.5 6 7 50.4 36.3 39.8 43.3 7 7.5 5 6 43.3 110 122 134 5 7 0 Vl

75 87 99 5 10.5 0 36 FT 17 19 13 7 7.5 6 7.5 50.9 38.1 41.8 45.3 7 7.5 5 6 43.5 111 123 135 5 7 0
76 88 100 5 9.5 0 38 FT 18 20 13 7 7.5 6 7.5 50.9 38.8 42.3 45.9 7 7.5 5 6 43.5 112 124 136 5 6.5 0
76 88 100 5 8.5 0 40 FT 18 20 13 7 7 6 7 50.9 38.8 42.3 45.9 7 7 6 8.5 46.0 112 124 136 5 6.5 0
77 89 101 5 10 0 42 FT 19 21 13 7 7 6 6.5 50.9 39.3 42.9 46.5 7 7 6 8 47.3 113 125 137 5 6.5 0
77 89 101 5 9.5 0 44 FT 19 21 14 7 6.5 6 6.5 51.3 39.3 42.9 46.5 7 7 5 6 43.9 113 125 137 5 6 0
78 90 102 5 8.5 0 46 FT 20 22 14 7 6.5 6 7 51.3 41.3 45.0 48.6 7 7 6 8.5 47.6 114 126 138 5 6 0
78 90 102 5 8 0 48 FT 20 22 14 7 6.5 6 6 51.3 45.3 49.3 53.4 7 6.5 6 7.5 47.6 114 126 138 5 6 0
79 91 103 5 8 0 50 FT 21 23 14 7 6.5 6 6 51.3 41.9 45.6 49.3 7 6.5 6 8 47.6 115 127 139 5 6 0

SPAN (S) = 9 FT HEIGHT (HT) = 11 FT OR 12 FT
BOTTOM SLAB BARS WALL BARS

B2 BARS

K3 ,rr-l-n=-----:1--:'1-;r"HC::T-_:-:12:--.1 S I Zc SPA. G1C4

J4 BARS
TOP SLAB BARS

A1 BARS J3 BARS A2 BARS
K2

TX SIZE SPA. SIZE SPA. C1 HT_11'HT_12,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

1 FT 11 11 8 5 6 5 6 70.8 31.3 33.8 5 6 6 6 73.1 139 151 5 9.5 12
2 FT 11 12 8 6 8.5 6 7 73.1 33.0 35.6 5 6 6 6 73.1 140 152 5 9.5 12
4 FT 8 10 9 5 6 6 6.5 73.8 33.4 36.1 6 8 6 6 73.8 138 150 5 8.5 0
6 FT 8 11 9 5 7 6 6.5 73.8 32.1 34.8 5 6 6 6 73.8 139 151 5 8.5 0
8 FT 9 11 9 5 7 6 7 73.8 30.9 33.4 5 6 6 6 73.8 139 151 5 8.5 0
10FT 9 11 9 5 7.5 6 7 58.5 30.9 33.4 5 6.5 6 6 73.8 139 151 5 8.5 0
12 FT 9 12 9 5 6.5 6 6 56.1 34.0 36.8 5 6 6 6 73.8 140 152 5 8.5 0
14 FT 10 12 9 5 6 6 6 57.4 34.3 37.0 6 8 6 6 73.8 140 152 5 7.5 0
16 FT 10 12 10 6 8 6 6.5 53.1 34.3 37.0 6 7 6 6 63.8 140 152 5 8 0
18 FT 11 13 10 6 7.5 6 6.5 54.3 36.3 39.1 6 7 6 6 64.9 141 153 5 7.5 0
20 FT 11 13 11 6 6.5 6 6.5 52.4 36.3 39.1 6 6.5 6 7 59.5 141 153 5 7.5 0
22 FT 12 14 12 6 7 6 8 52.8 33.6 36.3 6 6.5 6 7.5 58.8 142 154 5 7 0

BAR DIMENSIONS DIAGRAM
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CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 9 FEET
HEIGHT (HT): 5 THRU 12 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

L1

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.
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156

151

148

147

144
145
145
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57.8

60.5
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59.5
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6.5
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6.5
6.5
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6.5
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6.5

Vl
tIl

f­
:r:

Vl
f-

6
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6
6
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7
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7

6
6
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7.5

7.5

7.5

7.5

6.5

7

7

7

7

7

7
7

7

7

6

6
6

6
6

45.8
46.0

46.5

48.9
49.4

48.9

45.5

43.0

40.1

42.8
42.3

43.3

46.5

38.6

CL.

(TYP. )

B2 BAR---<

TX

1 f' CL.

46.1

-3" CL. (J4. B2)

42.4

43.4

40.3

2"

42.9

-2" CL. (J3. B2)

~

43.4

45.6

39.8
39.3

45.6

42.6

37.3
35.9

40.0

7.5 54.5
7.5 54.0

6 61.3

6 61.5

7 61.0

7 53.3

7 60.3

6 62.0
6.5 62.0

6.5 60.5

6.5 61.0

6.5 62.5

6.5 63.0

6.5 61.5

C1

6
6

6
6

6

6

6

6

6
6

6

6

6

6

7

8

J 4 BAR-----1

C4

7

7

I

r- A2 BAR I

"L A1 BAR I

I
i CULVERT,

S

7

6

6

6

6

6.5

7.5
7.5

6.5

7.5

14 6
14 7
15 6

13 6
13 6

15 7

17 7
17 7
18 7

15 7

13 6
12 6

16 7
16 7

21
21

23

15

18

17

19

17

20

15

16

19

22
22

40 FT 18
42 FT 19

48 FT 20

28 FT 14
26 F T 14

44 FT 19

24 F T 13

46 FT 20

32 F T 16
30 FT 15

38 FT 18
36 F T 17
34 F T 16

50 FT 21



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

C4

28.1
28.1

26.9
26.9

26.9
26.9

26.9

26.9

28.4

26.9

44.8

26.9

28.4

29.5

42.3

52.5

28.6

30.8

34.5

35.9

30.8

30.8

28.6
28.6

33.3
35.9

44.1 49.6 55.3 7 6.5 6 7.5

28.1 32.5 37.0 5 6 6 6.5

45.1 50.6 56.1 7 6.5 6 7

38.1 43.0 48.0 7 6.5 5 6

29.3 33.9 38.6 6 6 5 7

43.9 49.0 54.1 7 6 5 6.5

44.8 49.9 55.0 7 6 5 6
43.3 48.3 53.4 7 6 5 6

28.5 33.1 37.9 6 7.5 5 6.5
28.5 33.1 37.9 6 7 5 6.5

29.6 34.4 39.3 6 6.5 6 7

35.6 40.6 45.5 7 7 5 7
36.5 41.4 46.4 7 7 5 6.5

29.6 34.4 39.3 6 6.5 6 7

41.6 46.6 51.6 7 6 5 6

32.4 37.8 43.3 6 7.5 6 7

32.4 37.3 42.0 7 7.5 5 8.5

37.8 42.9 47.9 7 6.5 5 6.5

33.3 38.0 42.8 7 7.5 5 8.5

42.0 47.0 52.1 7 6 5 6

39.9 45.0 50.0 7 6.5 6 7.5

31.6 36.4 41.3 7 7.5 5 8

32.4 37.4 42.4 5 6 5 6.5

38.6 43.6 48.8 7 6.5 5 6.5

30.0 34.8 39.4 6 6 5 7.5

34.0 38.8 43.6 7 7.5 5 8

K2
I--H'"'T=-='"'5=-''"''"H'"'Tc..:=::''6"TCCH-=T-=-=7-.--l,S I ZESP A. S I ZESPA•C1

37.1

44.8
42.3
43.5

39.6

33.3

37.4

76.8

33.8

35.9

75.5

33.8

33.8

34.5

30.8

35.9

35.9

35.9

35.9

35.9

33.3

33.5

38.4

32.0
32.0

32.0

7

7

8

6

6
6

6

6

6

6

8

6

6

6

7.5
7.5

7.5

7.5

7.5

7.5

6.5

6.5

6.5

6.5

6.5

8.5

7

7

7

4

6

5

6

5

5

5

6

6

6

5

5

6
6

6
6

6
6

6

6

6
6

5

7

8

7

7

7
7

6

6

6

6

6

6
6

6.5
6.5

7.5

7.5

7.5

6.5

8.5

7.5

7.5

7.5

6.5

7.5

6.5

7

7

8
8

8

8

7

7

7

7

5

7

7

7

5

7

7

8
7

6

6

6

6

6
6

6

8

8

8

8

8
8

8

9

8

8
8

8

8

8

8

8

8

8

8
8

8

9

8

10

10
10

9

9

11

21
21

24

23

25

22

23

25

10
10

12
13

19

15

10

18
18
17

14

10

20

16

102 FT 12
4 FT 8

1 FT 12

8 FT 8
6 FT 8

12 FT 9
10FT 9

16 FT 10
14 FT 9

22 F T 13
24 FT 14

18 FT 11

26 F T 15

20 FT 12

28 FT 16

42 FT 21

46 FT 23
44 FT 22

40 FT 21

48 FT 23
50 F T 24

34 F T 18

38 FT 20

32 F T 18

36 F T 19

30 F T 17

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

r;::::========:::======::::::::================::::::::::==:::::::::=:::::::::::======::::;-----;========:::=====::::::::::::::=====:::=::::::=::::::==::::::::=:===::::::::==:::::::::======::;--------,oSPAN (S) = 10 FT HEIGHT (HT) = 5 FT OR 6 FT OR 7 FT SPAN (S) = 10 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT ~

TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

J 3 BARS A2 BARS J 4 BARS B2 BARS DES I GN TH I CKNESS A1 BARS J 3 BARS A2 BARS J 4 BARS B2 BARS g

I--H'"'T=-='"'5"'''''''H=-TK:'::~6-'--'''=-HC=T=-=C=7-.-l,SIZE SPA. G1 FILL TS BS TX SIZE SPA. SIZE SPA. C1 I--H'"'T=-='"'8=-',..,,-H,.c:c..:~::.,9"TH'"'T=-=-1'"'0,.,j,SIZE SPA. SIZE SPA. C4 HT=8' HT~9',-n=10 SIZE SPA. G1 ;

65 77 89 5 12 121FT 12 11 8 5 6 5 8 76.8 33.0 36.5 40.0 5 6 5 6 76.8 103 115 127 5 12 12 <I
66 78 90 5 12 122FT 12 11 8 6 8 5 7 76.8 33.0 36.5 40.0 6 8 6 7.5 79.4 103 115 127 5 11.5 12 ~

65 77 89 5 12 0 4 FT 8 10 9 6 8 6 6 59.4 28.4 31. 5 34.6 6 7.5 6 7 68.4 102 114 126 5 12 0 >-
-..J

66 78 90 5 12 0 6 FT 8 10 9 6 8 6 6 51.6 32.8 36.3 39.9 6 7.5 6 6.5 56.8 102 114 126 5 11.5 0 <I
66 78 90 5 12 0 8 FT 9 10 9 6 8 6 7 49.0 33.0 36.6 40.3 6 7 6 6 51.6 102 114 126 5 11.5 0 u

66 78 90 5 12 0 10 FT 9 11 9 6 7.5 6 6 47.8 30.0 33.3 36.5 6 7 6 6.5 49.0 103 115 127 5 11 0 is
66 78 90 5 12 0 12 FT 9 11 9 6 7.5 6 6.5 43.9 30.0 33.3 36.5 6 7 6 6.5 43.9 103 115 127 5 12 0 go

u
67 79 91 5 12 0 14 FT 10 11 9 6 7 6 6.5 42.6 31.4 34.8 38.1 6 6 6 6 43.9 103 115 127 5 12 0 w

-..J

68 80 92 5 12 0 16 FT 10 12 9 6 6 6 6 42.6 30.5 33.8 37.0 7 8 6 6.5 42.6 104 116 128 5 10.5 0 w

69 81 93 5 12 0 18 FT 11 13 9 6 6 6 6 42.6 31.0 34.3 37.5 7 7.5 6 6.5 42.6 105 117 129 5 9.5 0 i'5
70 82 94 5 12 0 20 FT 12 14 9 7 7.5 6 6.5 41.3 32.8 36.1 39.5 7 7.5 6 6.5 42.6 106 118 130 5 8.5 0 ~

71 83 95 5 12 0 22 FT 13 15 9 7 7.5 6 6 41.3 33.4 36.6 40.0 7 7.5 6 6.5 42.6 107 119 131 5 8.5 0 Vl«
72 84 96 5 12 0 24 FT 14 16 10 7 7.5 6 7 41.6 35.1 38.6 42.0 7 7.5 6 8 42.9 108 120 132 5 8 0 :r:

73 85 97 5 12 0 26 FT 15 17 11 7 7.5 6 7 48.5 35.6 39.1 42.6 7 7.5 5 6 40.6 109 121 133 5 8.5 0 ~

74 86 98 5 12 0 28 FT 16 18 11 7 7 6 7 48.5 36.3 39.8 43.3 7 7.5 5 6 40.6 110 122 134 5 7.5 0 f-

74 86 98 5 11.5 0 30 FT 17 19 12 7 7 6 7.5 48.9 38.1 41.8 45.3 7 7 5 6 40.9 111 123 135 5 8 0 ~
:r:

75 87 99 5 10 0 32 FT 17 19 12 7 6.5 6 7 48.9 38.1 41.8 45.3 7 7 5 6 40.9 111 123 135 5 7.5 0 Vl

76 88 100 5 9.5 0 34 FT 18 20 12 7 6.5 6 7 48.9 38.8 42.3 45.9 7 6.5 6 8.5 43.5 112 124 136 5 7 0 Vl

77 89 101 5 9.5 0 36 FT 19 21 12 7 6.5 6 6 48.9 39.3 42.9 46.5 7 6.5 6 8 43.5 113 125 137 5 7 0
77 89 101 5 9.5 0 38 FT 19 21 13 7 6 6 6 49.3 39.3 42.9 46.5 7 6.5 6 8 43.9 113 125 137 5 7 0
78 90 102 5 9 0 40 FT 20 22 13 7 6 6 6.5 49.3 41.3 45.0 48.6 7 6.5 6 8 43.9 114 126 138 5 6.5 0
79 91 103 5 8.5 0 42 FT 21 23 13 7 6 6 6 49.3 41.9 45.6 49.3 7 6.5 6 8 43.9 115 127 139 5 6.5 0
79 91 103 5 8.5 0 44 FT 21 23 14 7 6 6 6 49.6 41.9 45.6 49.3 7 6 6 7.5 44.3 115 127 139 5 6.5 0
80 92 104 5 8.5 0 46 FT 22 24 14 7 6 6 6.5 49.6 42.5 46.3 49.9 7 6 6 8 45.5 116 128 140 5 6 0
81 93 105 5 8 0 48 FT 23 25 14 8 7.5 6 6.5 49.6 43.1 46.8 50.5 7 6 6 8 45.5 117 129 141 5 6 0
81 93 105 5 8 0 50 FT 23 25 14 8 7 6 6 49.6 43.1 46.8 50.5 7 6 6 7.5 45.5 117 129 141 5 6 0

SPAN (S) = 10 FT HEIGHT (HT) = 11 FT OR 12 FT OR 13 FT
BOTTOM SLAB BARS

B2 BARS
WALL BARS

K3
HT-1 2 'H T-1 3 SIZE SPA. G1l-n -11

J4 BARS

C4

TOP SLAB BARS
A1 BARS J3 BARS A2 BARS

K2
TX SIZE SPA. SIZE SPA. C1 HT_11'HT_12'HT_13,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

1 FT 11 11 9 6 8 6 7.5 80.0 31.3 33.8 36.4 6 7.5 6 6 80.0 139 151 163 5 8.5 12
2 FT 11 11 9 6 7.5 6 7 80.0 35.8 38.6 41.5 6 7.5 6 6 80.0 139 151 163 5 8.5 12
4 FT 9 11 9 6 8 6 6.5 80.0 33.8 36.6 39.4 6 7.5 6 6 80.0 139 151 163 5 8 0
6 FT 9 12 9 5 6 6 6 80.0 31.1 33.6 36.1 6 7.5 6 6 80.0 140 152 164 5 7.5 0
8 FT 9 12 10 5 6 6 6.5 75.4 31.1 33.6 36.1 6 7.5 6 6.5 80.6 140 152 164 5 7.5 0
10FT 10 12 10 6 8 6 6.5 74.1 32.8 35.4 38.0 6 7 6 6 80.6 140 152 164 5 7 0
12 FT 10 12 10 6 8.5 6 6.5 58.5 32.8 35.4 38.0 6 7.5 6 6 71.5 140 152 164 5 8 0
14 FT 10 13 10 6 7.5 6 6 57.3 31.5 34.0 36.5 6 7 6 6 74.1 141 153 165 5 7 0
16 FT 11 13 11 6 7 6 6.5 56.4 33.3 35.9 38.5 6 6.5 6 6.5 65.5 141 153 165 5 7.5 0
18 FT 12 14 12 6 7 6 7.5 56.8 33.6 36.3 39.0 6 6.5 6 7.5 63.4 142 154 166 5 7 0
20 FT 13 15 12 6 6.5 6 7 56.8 35.6 38.4 41.1 6 6 6 7 64.6 143 155 167 5 7 0
22 F T 13 15 13 6 6 6 7 55.9 35.6 38.4 41.1 7 8 6 7 61.1 143 155 167 5 6.5 0

BAR DIMENSIONS DIAGRAM
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CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 10 FEET
HEIGHT (HT): 5 THRU 13 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

o

8 0

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.
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47.3

46.1

1 f' CL.
(TYP. )

B2 BAR---<

42.4

CL.

36.1

42.9

2"

-3" CL. (J4. B2)

TX

46.1

47.3

45.6

36.6
38.6

69.9

65.4

64.4

63.5

69.4

64.9

63.9

65.4

63.9

65.8

63.5

57.3

63.0
63.0

6
6

6
6

6

6

6

6

6

6

7.5

7.5

6.5

6.5

C1

7

7

6

6

6

6

6

6

6

6

6

6

6

6
7
7

I

r- A2 BAR I

"L A1 BAR I

I
i CULVERT,

S

8

J 4 BAR-----1

C4

8
7

7

6

6
6

6.5
6.5
6.5
6.5
6.5

7

7
7

7

7
7

7

7

7

7

7

7

7

6

14

15

19

17

18

14

13

15

19

13

17

20

16
16

21
21

24

22

25
25

23
23

20

18
18

17
16

19

46 FT 22

28 FT 16

40 FT 20
42 FT 21

48 FT 23

44 FT 21

26 F T 15
24 FT 14

34 F T 18

50 FT 23

36 F T 19

32 F T 17
30 FT 16

38 F T 19



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

C4

29.4

46.3

29.4

29.4

29.4

29.4

29.4

29.4

42.0

37.8

31.5

31.5

31.5

30.8

31.3

31.5
31.5

31.5

53.3

31.3

29.6

31.3

40.6

61.6

35.0
35.0

41.1 45.5 50.0 7 6 5 6.5

37.1 41.4 45.8 7 6 5 6.5

29.3 33.4 37.4 6 6.5 6 6.5

43.8 48.3 52.9 8 7.5 5 7

29.3 33.4 37.4 6 7 6 7.5

46.8 51.5 56.1 8 7 5 6
45.3 49.8 54.4 8 7 5 6

40.4 44.8 49.3 7 6 5 7

42.5 47.1 51.6 8 7.5 5 6.5

44.5 49.0 53.6 8 7.5 5 6.5
46.0 50.8 55.4 8 7 5 6.5

35.6 40.0 44.3 7 6.5 5 6.5

33.3 37.5 41.6 7 6.5 5 7

30.8 35.0 39.3 6 6 6 7

39.6 44.0 48.5 7 6 5 6.5

34.4 39.0 43.6 7 7 6 6

33.5 38.3 42.9 6 6 6 6
30.8 35.0 39.3 7 8 6 7

43.0 47.5 52.0 8 7.5 5 7

38.9 43.3 47.8 7 6 5 6

34.9 39.3 43.5 7 6.5 5 7

36.4 40.6 45.0 7 6.5 5 6.5

31.9 36.0 40.3 7 7 5 6.5
31.3 35.4 39.5 7 6.5 5 7

32.0 36.4 40.6 6 8 6 7.5
32.0 36.4 40.6 6 7.5 6 7

K2
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43.4
46.3

40.0
40.0

33.6

40.0

39.3

37.8

36.4

39.8

40.0

39.3
37.8

40.0

39.8
39.8

39.3

40.0

39.5

42.0

37.8
36.4

33.6

37.8

82.6
82.6

7

7

7

8

8

6

8

8

6

8

8

8

6

6

6

7.5

6.5

6.5
6.5

6.5

6.5

6.5

6.5
6.5

6.5

6.5

7

5

6

6

6
6

6

6

6

6

6

6

6

6

5

6

6

6

6

6

6

6

6

6

6

6

7
7

7

7

7
7

7

6

6
6

6

6.5

7.5

6.5

7.5
7.5

7.5
7.5

7.5

7.5

6.5

6.5

6.5

7.5

6.5

6.5

8

8

8

8

7

8

8

8

7
7

7

8

7

8

8

8

7
7

8

6
6

6
6
6

6
6

8
8

8

8

8

8
8

8

8

8

8

8

8

8

8

9

8

11
11

11

11
11
11

10
10
10

11
11

21

11

23

25

27

23
24

27

22

10
10

17

10

26

13

10

20

10

16

14
15

26

18
19

1 FT 12

4 FT 9
2 FT 12

8 FT 9
6 FT 9

24 F T 15

42 FT 23

48 FT 25

14 FT 10

26 FT 16
28 FT 17

20 FT 13

12 FT 10

18 FT 11

22 F T 14

16 FT 11

46 FT 25

10FT 10

40 FT 22

44 FT 24

38 F T 22

50 FT 26

30 FT 18

36 F T 21

32 F T 19
34 F T 20

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

r.==========:::======::::::::===============::::::::::=::::::::::::==:::::::::======::::;-----;==============:::::::::==================:::=:::==::::::::==:::::::::======::;--------,oSPAN (S) = 11 FT HEIGHT (HT) = 6 FT OR 7 FT OR 8 FT SPAN (S) = 11 FT HEIGHT (HT) = 9 FT OR 10 FT OR 11 FT ~

TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

J 3 BARS A2 BARS J 4 BARS B2 BARS DES I GN TH I CKNESS A1 BARS J 3 BARS A2 BARS J 4 BARS B2 BARS g

I--H"T=-="6"',..,.,H=-TK:.::~7""'=-Hc=T=-=-,-8-.-l'SIZE SPA. G1 FILL TS BS TX SIZE SPA. SIZE SPA. C1 HT=9' HT~~0'HT=11,SIZESPA. SIZE SPA. C4 HT=9'HT~~0',-n=11 SIZE SPA. G1 ;

78 90 102 5 12 121FT 12 11 8 6 7.5 5 7 82.6 32.8 35.9 39.0 6 7.5 6 6.5 85.4 115 127 139 5 9.5 12 <I
78 90 102 5 12 122FT 12 11 8 6 7 5 6.5 82.6 32.8 35.9 39.0 6 7 6 6 85.4 115 127 139 5 9.5 12 ~

78 90 102 5 12 0 4 FT 9 10 9 6 7 6 6.5 70.5 34.1 37.5 40.9 6 6.5 6 6 73.4 114 126 138 5 9.5 0 >-
-..J

78 90 102 5 12 0 6 FT 9 11 9 6 7.5 6 6 57.8 30.8 33.8 36.8 6 6.5 6 6 64.9 115 127 139 5 9.5 0 <I
78 90 102 5 12 0 8 FT 9 11 9 6 7 7 6.5 56.4 30.8 33.8 36.8 6 6 6 6 56.4 115 127 139 5 9 0 u

79 91 103 5 12 0 10 FT 10 12 9 6 6.5 6 6 50.8 31.3 34.3 37.3 6 6 6 6 55.0 116 128 140 5 8.5 0 is
79 91 103 5 12 0 12 FT 10 12 9 6 6.5 6 6 46.5 31.3 34.3 37.3 6 6 6 6 48.0 116 128 140 5 10 0 go

u
79 91 103 5 12 0 14 FT 11 12 9 6 6 6 6.5 45.1 35.3 38.6 42.0 7 7.5 6 6 46.5 116 128 140 5 9 0 W

-..J

81 93 105 5 12 0 16 FT 11 13 10 7 7.5 6 6 45.5 33.0 36.1 39.3 7 7 6 6.5 46.9 117 129 141 5 9.5 0 w

82 94 106 5 12 0 18 FT 12 14 10 7 7 6 6.5 45.5 32.3 35.3 38.3 7 7 6 6.5 45.5 118 130 142 5 8.5 0 i'5
83 95 107 5 12 0 20 FT 13 15 10 7 7 6 6 45.5 34.0 37.1 40.3 7 6.5 6 6.5 45.5 119 131 143 5 8 0 ~

84 96 108 5 12 0 22 FT 14 16 11 7 7 6 6.5 45.8 35.9 39.1 42.4 7 6.5 6 7.5 45.8 120 132 144 5 8 0 Vl«
85 97 109 5 12 0 24 FT 15 17 11 7 6.5 6 6 51.5 36.5 39.8 42.9 7 6.5 6 7.5 45.8 121 133 145 5 7.5 0 :r:

86 98 110 5 10 0 26 FT 16 18 12 7 6.5 6 6.5 51.9 37.0 40.3 43.5 7 6.5 6 8 46.1 122 134 146 5 7.5 0 ~

87 99 111 5 9.5 0 28 FT 17 19 12 7 6.5 6 6.5 51.9 37.5 40.8 44.0 7 6.5 6 7.5 46.1 123 135 147 5 7 0 f-

88 100 112 5 9.5 0 30 FT 18 20 13 7 6.5 6 6.5 52.3 38.1 41.3 44.5 7 6.5 6 8 46.4 124 136 148 5 7.5 0 ~
:r:

89 101 113 5 9 0 32 FT 19 21 13 7 6 6 6.5 52.3 40.0 43.4 46.8 7 6 6 7.5 46.4 125 137 149 5 6.5 0 Vl

90 102 114 5 10 0 34 FT 20 22 13 7 6 6 6 52.3 40.6 44.0 47.4 7 6 6 7.5 46.4 126 138 150 5 6.5 0 Vl

91 103 115 5 9 0 36 FT 21 22 13 7 6 6 6 52.3 45.3 49.0 52.8 7 6 6 6.5 46.4 126 138 150 5 6.5 0
91 103 115 5 8 0 38 FT 21 23 14 8 7.5 6 6 52.5 41.1 44.5 47.9 7 6 6 7.5 46.8 127 139 151 5 6 0
92 104 116 5 9 0 40 FT 22 24 14 8 7.5 6 6 52.5 43.3 46.8 50.1 8 7.5 6 7 48.1 128 140 152 5 6 0
93 105 117 5 8.5 0 42 FT 23 25 15 8 7.5 6 6.5 52.9 48.4 52.1 56.0 8 7.5 6 7.5 48.5 129 141 153 5 6 0
94 106 118 5 7.5 0 44 FT 24 25 15 8 7 6 6.5 52.9 48.6 52.5 56.4 8 7 6 6.5 48.5 129 141 153 6 8 0
94 106 118 5 7.5 0 46 FT 24 26 15 8 7 6 6 52.9 49.0 52.8 56.6 8 7 6 7 48.5 130 142 154 6 8 0
95 107 119 5 7.5 0 48 FT 25 27 16 8 7 6 6 53.3 49.6 53.5 57.3 8 7 6 7.5 48.9 131 143 155 6 8 0
95 107 119 5 7.5 0 50 FT 26 27 16 8 6.5 6 6 53.3 51.5 55.5 59.4 8 7 6 6.5 48.9 131 143 155 6 8 0

SPAN (S) = 11 FT HEIGHT (HT) = 12 FT OR 13 FT OR 14 FT
BOTTOM SLAB BARS

B2 BARS
WALL BARS

K3
HT-12 HT-13 HT-14 SIZE SPA. G1

J4 BARS

C4

TOP SLAB BARS
A1 BARS J3 BARS A2 BARS

K2
TX SIZE SPA. SIZE SPA. C1 HT_12'HT_13'HT_14,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

1 FT 12 12 9 6 7.5 6 7 86.0 32.6 35.0 37.4 6 7.5 6 6 86.0 152 164 176 5 8.5 12
2 FT 12 12 9 6 7 6 6.5 86.0 34.3 36.8 39.3 6 7 6 6 86.0 152 164 176 5 8 12
4 FT 9 11 10 6 7 6 6 86.6 33.4 35.9 38.4 6 6.5 6 6 86.6 151 163 175 5 7.5 0
6 FT 9 12 10 6 7.5 6 6 86.6 33.6 36.1 38.6 6 6.5 6 6 88.0 152 164 176 5 7 0
8 FT 10 13 10 6 7.5 6 6 86.6 34.0 36.5 39.0 6 7 6 6 86.6 153 165 177 5 6.5 0
10FT 10 13 11 6 7 6 6 70.1 34.0 36.5 39.0 6 6.5 6 6.5 88.6 153 165 177 5 6.5 0
12 FT 10 13 11 6 7.5 6 6 60.0 32.4 34.8 37.3 6 6.5 6 6.5 74.4 153 165 177 5 7.5 0
14 FT 11 13 11 6 6.5 6 6 60.0 35.9 38.5 41.1 6 6 6 6 70.1 153 165 177 5 7 0
16 FT 12 14 12 6 6.5 6 7 60.5 36.3 39.0 41.6 7 8 6 6.5 67.6 154 166 178 5 7 0
18 FT 13 15 13 6 6 6 7 59.5 38.4 41.1 43.9 7 7.5 6 7 65.3 155 167 179 5 6.5 0
20 F T 14 16 13 6 6 6 6.5 60.9 38.9 41.6 44.4 7 7.5 6 6.5 66.8 156 168 180 5 6.5 0
22 F T 14 17 14 7 7.5 6 6.5 59.9 39.1 41.9 44.6 7 7 6 6.5 64.3 157 169 181 5 6 0

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT i CULVERT.

J3 BARi I
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CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 11 FEET
HEIGHT (HT): 6 THRU 14 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

o

8 0

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.

7 0

6 0

7 0

6 0
6 0

L1

8 0

8 0

8 0
8 0

6.5 0

7.5 0

6.5 0
6.5 0

6
5

6
6

6
6
6

6

6

6

6

6
6

6191
191

181
182

184
183

185

190

186

190

186

188
189

187

171

179

174

173

177

178

174

179

169

175

172

178

176

170

161

159

167

162
162

165

167

158
157

163
164

166
166

160

68.1

68.4

67.5

68.1

64.3

68.9

63.3

68.9

65.4
68.0

67.0

69.0

64.6
63.6

7

7

7
8

6

8

6

6

8
6

6

7.5
7.5

7.57

7

7

7

7

7

7

7

7

6
6
6

6

6

6

6

6

7

6

6

6.5

Vl
f-

6.5

7.5
7.5

6.5

Vl
tIl

6.5

6.5
6.5

f­
:r:

7

7

7

8

7

7

7

7

7
7

8
8

7
7

47.3
47.8

44.9

48.3

52.3

55.9

51.8

55.4

57.4

54.9

50.8

55.9

51.3

53.0

42.1

48.8
49.3

44.4

48.3

44.9
45.4
47.8

52.8
52.8

51.8
50.0

54.0

52.3

TX

45.3

2"

46.3

-2" CL. (J3. B2)

~

1 f' CL.

-3" CL. (J4. B2)

CL.

41.5

42.5
44.8

45.8

49.1

(TYP. )

B2 BAR---<

47.0

49.6
49.6

42.0

48.6

39.4

50.6

66.1
66.1

73.0

74.0

72.0

73.0

73.5

65.8

73.5

72.5
71.5

72.5

73.5

66.6

7

7

7

7

6
6

6

6

8

7.5

7.5

7.5

7.5

7.5
7

7

7

7

7

7

7

7

C1

7

7

6
6

6

67

7

"L A1 BAR I

I
i CULVERT,

S

6

J 4 BAR-----1

C4

7

6

7

6

7

I

r- A2 BAR I

6

6

6.5
6.5

7.5
7.5

21 8
21 8

15 7

14 7

18 7

15 7

19 7

17 7
18 7

20 8
20 7

16 7
16 7
16 7

21

22

24

22

27

25

23

27

19

17

26

20

18

26

28 FT 17

40 FT 22

48 FT 25
46 FT 24
44 FT 23
42 FT 23

26 FT 16
24 F T 15

32 F T 19

38 F T 21

30 FT 18

50 FT 25

34 F T 20
36 FT 20



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

C4

34.1
34.1

42.5

57.8

39.5
39.5

36.5
30.4
30.4
30.4

33.6

33.9
33.9

30.4
30.4
30.4
33.5
33.5

33.6
30.8

30.6
30.6

33.9

30.4

51.6

38.0

41.1 45.5 50.0 8 7.5 5 6

35.1 39.8 44.5 7 6.5 6 6.5

52.1 57.1 62.1 8 6.5 6 7.5

37.1 41.4 45.8 7 6 5 6.5

45.3 49.8 54.4 8 7 6 7

48.8 53.8 58.8 8 7 6 7

42.5 47.1 51.6 8 7 5 6

44.3 49.3 54.1 8 7 6 7.5

47.9 52.9 58.0 8 7 6 7

44.5 49.0 53.6 8 7 5 6

38.9 43.3 47.8 7 6 5 6

50.4 55.5 60.5 8 6.5 6 7

35.6 40.0 44.3 7 6.5 5 7
36.4 40.6 45.0 7 6 5 6.5

30.8 35.0 39.3 6 6.5 5 6.5
30.8 35.0 39.3 6 6 5 6

34.4 39.0 43.6 7 6.5 6 6

33.3 37.8 42.1 6 7.5 6 6.5

32.5 36.8 41.0 7 6.5 5 7

30.8 35.0 39.3 7 7.5 6 6.5

33.3 37.5 41.6 7 6 5 6.5

39.6 44.0 48.5 7 6 6 7.5

52.5 57.5 62.6 8 6.5 6 7

51.3 56.3 61.4 8 6.5 6 7

31.9 36.0 40.3 7 6.5 5 7

34.6 39.1 43.8 6 7 6 6
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47.1
44.1

40.3

42.5

40.3

39.5

36.5

39.8

40.0
40.0

39.5

40.0

39.5

39.5

33.5

39.5
39.8

40.0

39.8
39.8

39.5

41.0

38.0

35.0

89.6
89.6

7

7

7

7

7

7

7

7
7

7

6
6

6
6

7.5

7.5
7.5

7.5

8.5

6.5

6.5
6.5
6.5

8.5

6.5

6.5

7

6

6

6

6

5

6

6
6

6

6

5

6

6
6

6

6

6

6

6

6

6

6

6

6

6

7

7

7

7
7

7

7

7

6

6

6

6
6

6

6
6

6

6

6.5
6.5

6.5

6.5

6.5

7.5

6.5

7.5

8

7

8
8

8

8

8

8

7

8

8

8
8

8

8
7

7

8

7

7
7

6
6
6
6

68

8
8
8
8

8

9

8

9

8

9

8

8

8

8

8

8

8

9

8

11
11

10

10

10
10

11
11

11
11

21
21

27
28
29

24
25

23
23

27

10

19

26

14

12

18
17
15

10

13

20

30

1 FT 13

4 FT 10
2 FT 14

8 FT 10
6 FT 10

10FT 10

24 F T 17

46 FT 27

16 FT 12

48 FT 28

28 FT 19
26 F T 18

14 FT 11

44 FT 26

40 FT 24

22 FT 16

42 FT 25

18 FT 13
20 FT 15

12 FT 11

36 FT 23

30 FT 20

38 F T 24

50 FT 28

32 FT 21
34 F T 22

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

r.==========:::======::::::::===============::::::::::=::::::::::::==:::::::::======::::;-----;==============:::::::::==================:::=:::==::::::::==:::::::::======::;--------,oSPAN (S) = 12 FT HEIGHT (HT) = 6 FT OR 7 FT OR 8 FT SPAN (S) = 12 FT HEIGHT (HT) = 9 FT OR 10 FT OR 11 FT ~

TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

J 3 BARS A2 BARS J 4 BARS B2 BARS DES I GN TH I CKNESS A1 BARS J 3 BARS A2 BARS J 4 BARS B2 BARS g

I--H"T=-="6"',..,.,H=-TK:.::~7"",c-Hc=Tc-=-,-8-.-l'SIZE SPA. G1 FILL TS BS TX SIZE SPA. SIZE SPA. C1 HT=9' HT~~0'HT=11,SIZESPA. SIZE SPA. C4 HT=9'HT~~0',-n=11 SIZE SPA. G1 ;

78 90 102 5 12 121FT 11 12 8 6 6.5 6 7 91.3 31.5 34.5 37.5 6 7.5 6 7 91.3 116 128 140 5 10 12 <I
78 90 102 5 12 122FT 11 12 8 6 6 6 6.5 91.3 31.5 34.5 37.5 6 7 6 6.5 91.3 116 128 140 5 9.5 12 ~

79 91 103 5 12 0 4 FT 10 12 8 6 6 6 6 69.9 30.0 32.9 35.8 6 6.5 6 6.5 83.6 116 128 140 5 9.5 0 >-
-..J

79 91 103 5 12 0 6 FT 10 12 8 6 6.5 6 6 57.8 31.3 34.3 37.3 6 6 6 6 62.4 116 128 140 5 9.5 0 <I
79 91 1035 120 8FT 101296 6 6 652.031.334.337.37 8 6 6 55.11161281405100 u

79 91 103 5 12 0 10 FT 10 12 9 7 7.5 7 6 52.0 35.0 38.4 41.8 7 7 6 6 50.5 116 128 140 5 9.5 0 is
80 92 104 5 12 0 12 FT 11 13 10 7 7.5 6 6 49.3 33.0 36.1 39.3 7 7 6 6.5 49.3 117 129 141 5 10 0 go

u
81 93 105 5 12 0 14 FT 11 13 10 7 7.5 6 6 46.3 31.8 34.8 37.8 7 7 6 6.5 46.3 117 129 141 5 12 0 w

-..J

82 94 106 5 12 0 16 FT 12 14 10 7 7 6 6.5 46.3 32.3 35.3 38.3 7 6.5 6 7 44.6 118 130 142 5 11 0 w

83 95 107 5 12 0 18 FT 13 15 10 7 6.5 6 6 44.6 38.0 41.5 45.0 7 6 6 7 44.6 119 131 143 5 9.5 0 i'5
85 97 109 5 12 0 20 FT 14 16 10 7 6 7 7.5 47.8 38.6 42.0 45.5 7 6 6 6.5 44.6 120 132 144 5 8.5 0 ~

86 98 110 5 12 0 22 FT 16 18 11 7 6.5 6 6.5 51.1 37.0 40.3 43.5 7 6.5 6 7.5 45.0 122 134 146 5 8.5 0 Vl«
87 99 111 5 11 0 24 FT 17 19 11 7 6 6 6 49.6 37.5 40.8 44.0 7 6 6 7.5 45.0 123 135 147 5 7.5 0 :r:

88 100 112 5 9.5 0 26 FT 18 20 12 7 6 6 6.5 49.9 38.1 41.3 44.5 7 6 6 7.5 45.3 124 136 148 5 8 0 ~

89 101 113 5 9.5 0 28 FT 19 21 12 7 6 6 6 49.9 40.0 43.4 46.8 7 6 6 7.5 45.3 125 137 149 5 7 0 f-

89 101 113 5 9.5 0 30 FT 20 22 13 8 7.5 6 6.5 51.8 40.6 44.0 47.4 7 6 6 8 45.5 126 138 150 5 7.5 0 ~
:r:

91 103 115 5 8.5 0 32 FT 21 23 13 8 7.5 6 6 50.3 41.1 44.5 47.9 8 7.5 6 7.5 45.5 127 139 151 5 7 0 Vl

91 103 115 5 8.5 0 34 FT 21 23 13 8 7 6 6 50.3 45.6 49.3 53.0 8 7 6 7 45.5 127 139 151 5 6.5 0 Vl

92 104 116 5 8.5 0 36 FT 22 24 14 8 7 6 6 52.1 43.3 46.8 50.1 8 7 6 7.5 45.9 128 140 152 5 7 0
93 105 117 5 8.5 0 38 FT 23 25 14 8 6.5 6 6 50.5 43.8 47.3 50.8 8 7 6 7.5 45.9 129 141 153 5 6 0
94 106 118 5 8 0 40 FT 24 26 14 8 6.5 6 6 50.5 44.4 47.9 51.4 8 7 6 7 45.9 130 142 154 5 6 0
95 107 119 5 8 0 42 FT 25 27 15 8 6.5 6 6 52.5 49.6 53.5 57.3 8 7 6 7.5 46.1 131 143 155 5 6 0
95 107 119 5 8 0 44 FT 26 28 15 8 6.5 6 6 52.5 50.3 54.1 57.9 8 6.5 6 7.5 47.8 132 144 156 6 8 0
96 108 120 5 7.5 0 46 FT 27 28 15 8 6.5 6 6 50.9 52.1 56.1 60.0 8 6.5 6 7 47.8 132 144 156 6 8 0
97 109 121 5 7.5 0 48 FT 27 29 15 8 6 6 6 52.5 52.5 56.4 60.4 8 6.5 6 7 47.8 133 145 157 6 8 0
98 110 122 5 7.5 0 50 FT 28 30 16 8 6 6 6 52.8 53.1 57.1 61.0 8 6.5 6 7.5 48.0 134 146 158 6 8 0

SPAN (S) = 12 FT HEIGHT (HT) = 12 FT OR 13 FT SPAN (S) = 12 FT HEIGHT (HTl = 14 FT OR 15 FT
BOTTOM SLAB BARS

B2 BARS
WALL BARS

K3
HT-14'HT-15 SIZE SPA. G1C4

J4 BARS
BOTTOM SLAB BARSTOP SLAB BARS

A1 BARS J3 BARS A2 BARS
K2

TX SIZE SPA. SIZE SPA. C1 HT_14'HT_15,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

WALL BARS
B2 BARS

K3 ,r
r-l-n=-_---:1--=2T'Hc::T-_:-:13:-;1 S I Zc SPA. G1C4

J4 BARS
TOP SLAB BARS

A1 BARS J3 BARS A2 BARS
K2

TX SIZE SPA. SIZE SPA. C1 HT_12'HT_13,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

1 FT 12 11 9 6 6.5 5 6 90.3 32.4 34.8 6 6.5 6 6 91.8 151 163 5 8.5 12 1 FT 12 12 10 6 7 6 7.5 94.0 35.5 37.8 6 7 6 6.5 94.0 176 188 5 7.5 12
2 FT 12 11 9 6 6.5 6 7 91.8 34.0 36.5 6 6.5 6 6 91.8 151 163 5 8.5 12 2 FT 12 12 10 6 6.5 6 7 94.0 37.4 39.8 6 6.5 6 6 94.0 176 188 5 7.5 12
4 FT 10 12 9 6 6.5 6 6 91.8 35.4 38.0 6 6.5 6 6 91.8 152 164 5 8.5 0 4 FT 10 13 10 6 6.5 6 6 94.0 35.4 37.6 6 6.5 6 6 94.0 177 189 5 6.5 0
6 FT 10 12 9 6 6.5 7 6.5 81.1 35.4 38.0 6 6 6 6 91.8 152 164 5 8 0 6 FT 10 13 11 6 7 6 6.5 94.5 35.4 37.6 6 6.5 6 6.5 94.5 177 189 5 6.5 0
8 FT 10 12 10 6 6.5 6 6 64.6 35.4 38.0 7 7.5 6 6 73.9 152 164 5 8 0 8 FT 10 13 11 6 6.5 6 6 85.3 35.4 37.6 6 6 6 6 94.5 177 189 5 6 0
10FT 11 13 10 6 6 6 6 61.6 35.9 38.5 7 7.5 6 6 69.3 153 165 5 8 0 10FT 11 13 12 6 6.5 6 6.5 74.9 35.5 37.8 7 7.5 6 6 95.1 177 189 5 6 0
12 FT 12 13 11 6 6 6 7 58.9 36.1 38.8 7 7 6 6 62.0 153 165 5 7.5 0 12 FT 12 14 13 6 6.5 6 7 70.6 37.8 40.3 7 7.5 6 6.5 83.3 178 190 5 6 0
14 FT 12 13 11 6 6 6 7 54.3 36.1 38.8 7 7 6 6 55.8 153 165 5 7.5 0 14 FT 12 14 13 6 6.5 6 7 62.8 37.8 40.3 7 7.5 6 6.5 69.1 178 190 5 6.5 0
16 FT 12 14 11 7 7 6 6 52.8 36.3 39.0 7 6.5 6 6.5 55.8 154 166 5 7.5 0 16 FT 13 15 13 6 6 6 6.5 64.4 38.3 40.6 7 7 6 6.5 70.6 179 191 5 6.5 0
18 FT 13 16 12 7 7 6 6 53.0 38.6 41.4 7 6.5 6 7 56.1 156 168 5 7 0 18 FT 14 16 14 7 7.5 6 6.5 63.3 38.6 41.0 7 7 6 6.5 68.0 180 192 5 6 0
20 FT 14 16 12 7 6.5 6 6 53.0 38.9 41.6 7 6 6 6 54.6 156 168 5 7 0 20 FT 15 17 14 7 7 6 6 69.5 39.0 41.4 7 6.5 6 6 68.0 181 193 5 6 0
22 F T 16 18 13 7 6.5 6 6 59.6 41.5 44.4 7 6.5 6 7 55.0 158 170 5 6.5 0 22 FT 16 18 15 7 7 6 6 70.0 41.4 43.9 7 6.5 6 6.5 68.4 182 194 6 8 0
24 FT 16 19 13 7 6 7 7 64.4 40.0 42.8 7 6 6 6.5 55.0 159 171 5 6.5 0 24 FT 16 19 15 7 6.5 7 7 73.1 41.6 44.1 7 6 6 6 68.4 183 195 6 8 0
26 FT 18 20 14 7 6.5 6 6 58.5 42.5 45.4 7 6 6 6.5 55.3 160 172 5 6 0 26 FT 17 20 16 7 6.5 7 7 73.6 42.0 44.5 7 6 6 6 67.3 184 196 6 8 0
28 FT 18 21 14 7 6 7 7 63.3 42.8 45.6 7 6 6 6.5 55.3 161 173 5 6 0 28 FT 18 21 16 7 6 7 7 75.3 46.5 49.3 7 6 7 7.5 72.0 185 197 6 8 0
30 FT 19 22 14 8 7.5 7 6.5 63.3 43.3 46.1 7 6 6 6 55.3 162 174 5 6 0 30 FT 19 22 17 7 6 7 7 74.0 46.9 49.6 7 6 7 7.5 70.9 186 198 6 7.5 0
32 FT 20 23 15 8 7.5 7 7.5 63.6 45.5 48.5 8 7.5 6 6.5 55.6 163 175 6 8 0 32 FT 20 23 17 7 6 7 6.5 75.6 47.4 50.1 7 6 7 7 70.9 187 199 6 7.5 0
34 FT 21 23 15 8 7 7 7 63.6 45.8 48.8 8 7 6 6 55.6 163 175 6 8 0 34 FT 21 23 18 8 7.5 7 7 74.5 51.8 54.8 8 7.5 7 6.5 71.3 187 199 6 7 0
36 FT 22 24 16 8 7 7 7.5 64.0 46.3 49.3 8 7 6 6.5 56.0 164 176 6 8 0 36 FT 22 24 19 8 7.5 7 7.5 75.0 52.3 55.3 8 7.5 7 7 70.1 188 200 6 6.5 0
38 FT 23 25 16 8 7 7 7 64.0 48.6 51.8 8 7 6 6 56.0 165 177 6 8 0 38 FT 23 25 19 8 7.5 7 6.5 76.6 50.6 53.5 8 7 7 7 71.8 189 201 6 6.5 0
40 FT 24 26 17 8 7 7 7.5 64.4 49.1 52.3 8 7 6 6.5 56.4 166 178 6 7.5 0 40 FT 24 26 20 8 7 7 7 75.5 51.1 54.0 8 7 7 7.5 70.5 190 202 6 6.5 0
42 FT 24 27 17 8 6.5 7 6.5 64.4 49.4 52.5 8 7 6 6 56.4 167 179 6 7.5 0 42 FT 25 27 20 8 7 7 6.5 77.1 53.8 56.8 8 7 7 7 72.1 191 203 6 6.5 0
44 FT 25 28 18 8 6.5 7 7 66.4 49.9 53.0 8 7 6 6.5 56.8 168 180 6 7 0 44 FT 25 28 21 8 7 7 6.5 75.9 54.0 57.0 8 7 7 7.5 72.6 192 204 6 6 0
46 FT 26 28 18 8 6.5 7 7 66.4 50.1 53.3 8 6.5 6 6 56.8 168 180 6 7 0 46 FT 26 28 22 8 6.5 7 7 76.4 56.4 59.5 8 6.5 7 7 71.4 192 204 6 6 0
48 FT 27 29 19 8 6.5 7 7.5 66.9 52.6 55.9 8 6.5 6 6.5 57.0 169 181 6 6.5 0 48 FT 27 29 22 8 6.5 7 6.5 76.4 59.1 62.4 8 6.5 7 6.5 71.4 193 205 6 6 0
50 FT 28 30 19 8 6.5 7 7 66.9 53.3 56.4 8 6.5 6 6 57.0 170 182 6 6.5 0 50 FT 27 30 23 8 6.5 7 6.5 76.9 57.3 60.4 8 6.5 7 7 71.8 194 206 7 7.5 0
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CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 12 FEET
HEIGHT (HT): 6 THRU 15 FEET

DATE EFFECTIVE:
DATE PREPARED:

Y
MISSOURI HIGHWAYS AND TRANSPORTATION

M DOT COMMISSION
105 WEST CAPITOL

JEFFERSON CITY. MO 65102
1-888-ASK-MODOT (1-888-275-6636)

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS.
USE THE NEXT GREATER TABULATED DESIGN FILL. EXCEPT
FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET. FOR
DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE THE
GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT
AND BAR DIMENSIONS FROM THE 2 FEET AND 4 FEET
TABULATED DESIGN FILLS. AREA OF REINFORCEMENT
EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL
IS LESS THAN 1 FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE
SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB
TO THE TOP OF EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY
REQUIREMENTS FOR THE DESIGN VEHICULAR LIVE LOAD
HL-93 MINUS THE LANE LOAD.

o
T

lJ
J3 BARi I

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L 1 I S EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBSTITUTION.
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C4

31.1

31.1

45.9
49.3

34.5
34.5

33.3

33.4

67.3

31.4

33.3

39.4

33.3

42.6
41.0

32.8

34.5

33.6

33.4

33.6

37.0
37.0

37.0

37.0
37.0

59.0

45.1 49.4 53.5 8 6.5 5 6

41.1 45.3 49.3 8 7 5 6

43.1 47.3 51.4 8 6.5 5 6.5

33.1 36.9 40.6 7 6 5 6

46.5 50.8 55.0 8 6.5 5 6
45.9 50.0 54.3 8 6.5 5 6

41.9 45.9 50.0 8 6.5 5 6
42.5 46.6 50.6 8 6.5 5 6

53.9 58.5 63.1 8 6 6 7.5

35.8 39.9 44.1 7 6 6 6

39.3 43.3 47.3 8 7 5 6
38.6 42.6 46.5 8 7 6 7.5

35.9 39.6 43.5 8 7.5 5 6

32.5 36.3 40.0 7 6 5 6

34.9 38.8 42.5 8 7.5 6 8

30.3 33.9 37.5 7 7 6 7

51.3 55.9 60.4 8 6 6 8.5

36.4 40.6 44.8 7 6 6 6.5

34.038.041.96 7 6 7

52.0 56.6 61.1 8 6 6 8

34.0 38.0 41.9 6 6.5 6 6.5

38.0 41.9 45.9 8 7.5 6 8

34.0 38.1 42.1 7 7 6 6
31.0 34.8 38.5 6 6 6 6.5

55.0 59.6 64.4 8 6 6 7.5
54.6 59.3 64.0 8 6 6 7.5

K2
I--H=-T=-='"'7=-''"''"H'"'T'':':=::''8''''-'--HC=T-=cc9-.--l,S I ZESP A. S I ZESPA•C1

95.1
95.1

45.9

41.3
45.9

41.5

49.3
45.9

44.3

41.5

41.8

47.5

41.5
41.8

42.0

37.8

42.0
42.0

39.4

42.0

42.6

42.0
42.0

41.0

42.0

41.0

7
7

7

7

7

7

7

6

6

6

6
6

6

6.5

6.5

6.5

6.5

8.5
6.5

6.5

6.5

6.5

6.5
6.5

6.5

7.5

7

7

7

7
7

7

7

7

6
6

6

6

6

6

6

5

6

6

6

5

6

6

6

6
6

6

7
7

7

7

7

7

7

6

6

6

6

6

6

6

6

7.5

6.5

6.5
6.5

6.5

7.5

6.5

7.5

6.5

7.5

6.5

8
8

7

9

7

9

8

7

8

7

8

8

7

8

7

9

8

8

8

9

8

8

9

8

6
6

8

9

8
8

8

8

8

8
8

8

8

8

8

8

11
11

12

12
12

12

12

12

12

10

10
10

11
11

21

11
11

31

29

24

28

22
23

27

25

20

14
15

12

19

13

12

16
18

32

26

30
30

4 FT 10
2 FT 13
1 FT 13

8 FT 10
6 FT 10

42 FT 27
44 FT 28

10FT 11

28 FT 20

20 FT 15

48 FT 30

12 FT 12

40 FT 26

14 FT 12

26 FT 19

46 FT 29

18 FT 14

24 FT 18
22 F T 17

16 FT 13

50 FT 30

32 FT 22

36 FT 24
34 FT 23

30 FT 21

38 FT 25

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

r;::::========:::=====::::::::::::================::::::::::==:::::::::==:::::::::======::::;-----;==============::::::::==================:::::::=:==::::::::::::=::::::::======::;--------,oSPAN (S) = 13 FT HEIGHT (HT) = 7 FT OR 8 FT OR 9 FT SPAN (S) = 13 FT HEIGHT (HT) = 10 FT OR 11 FT OR 12 FT ~

TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

J 3 BARS A2 BARS J 4 BARS B2 BARS DES I GN TH I CKNESS A1 BARS J 3 BARS A2 BARS J 4 BARS B2 BARS g

I--H'"'T=-='"'7"',..,.,H=-TK:.::~8""'=-Hc=T=-=-,-9-.-l'SIZE SPA. G1 FILL TS BS TX SIZE SPA. SIZE SPA. C1 HT=1D'HT~~1'HT=12,SIZE SPA. SIZE SPA. C4 f-!T=10 HT~~1'fn=12 SIZE SPA. G1 ;

91 103 115 5 12 121FT 12 12 9 6 6.5 5 6 95.8 33.4 36.3 39.1 6 7 6 6.5 99.0 128 140 152 5 9 12 <I
91 103 115 5 12 122FT 12 13 9 6 6 6 7 99.0 32.3 35.0 37.8 6 6.5 6 7 99.0 129 141 153 5 9 12 ~

91 103 115 5 12 0 4 FT 10 11 9 7 7.5 6 6 72.6 34.0 37.0 40.0 7 7.5 6 6 77.5 127 139 151 5 8.5 0 >-
-..J

91 103 115 5 12 0 6 FT 10 11 10 6 6 6 6 61.4 34.0 37.0 40.0 7 7.5 6 6 63.1 127 139 151 5 9 0 <I
92 104 116 5 12 0 8 FT 10 12 10 7 7.5 7 6 59.8 34.3 37.3 40.3 7 7 6 6.5 59.8 128 140 152 5 9 0 u

92 104 116 5 12 0 10 FT 11 13 10 7 7 6 6 54.8 36.1 39.3 42.4 7 6.5 6 6.5 56.5 129 141 153 5 8.5 0 is
93 105 117 5 12 0 12 FT 12 14 10 7 6.5 6 6 51.5 33.9 36.8 39.6 7 6.5 6 6 53.1 130 142 154 5 8 0 go

u
94 106 118 5 12 0 14 FT 12 14 10 7 6.5 6 6 48.1 33.9 36.8 39.6 7 6 6 6 48.1 130 142 154 5 9.5 0 w

-..J

95 107 119 5 12 0 16 FT 13 15 10 7 6 7 7 51.5 34.4 37.3 40.1 7 6 6 6 48.1 131 143 155 5 8 0 w

96 108 120 5 12 0 18 FT 14 16 11 7 6 7 7.5 51.8 39.1 42.4 45.6 8 7.5 6 6.5 48.4 132 144 156 5 8.5 0 i'5
98 110 122 5 11.5 0 20 FT 15 18 11 8 7.5 7 7 58.5 37.0 40.0 43.0 8 7.5 6 7 46.8 134 146 158 5 7.5 0 ~

99 111 123 5 9.5 0 22 FT 17 19 12 8 7.5 6 6 53.8 39.3 42.4 45.5 8 7.5 6 7 48.8 135 147 159 5 7.5 0 Vl«
100 112 124 5 9.5 0 24 FT 18 20 12 8 7 7 7.5 58.8 39.8 42.9 46.0 8 7 6 6.5 48.8 136 148 160 5 7 0 :r:

101 113 125 5 9 0 26 FT 19 21 13 8 7 7 8 59.1 40.3 43.4 46.5 8 7 6 7 49.0 137 149 161 5 7 0 ~

102 114 126 5 10 0 28 FT 20 22 13 8 7 7 7.5 59.1 42.4 45.6 48.9 8 7 6 6.5 49.0 138 150 162 5 6.5 0 f-

103 115 127 5 9 0 30 FT 21 23 14 8 7 7 8 59.5 46.1 49.6 53.1 8 7 6 7 49.3 139 151 163 5 7 0 ~
:r:

104 116 128 5 8 0 32 FT 22 24 14 8 6.5 7 7.5 59.5 46.8 50.1 53.6 8 6.5 6 6.5 49.3 140 152 164 5 6 0 Vl

105 117 129 5 8.5 0 34 FT 23 25 14 8 6.5 7 7 59.5 44.0 47.3 50.5 8 6.5 6 6.5 49.3 141 153 165 5 6 0 Vl

106 118 130 5 8 0 36 FT 24 26 15 8 6.5 7 7.5 59.9 49.5 53.1 56.8 8 6.5 6 6.5 49.6 142 154 166 5 6 0
107 119 131 5 8.5 0 38 FT 25 27 15 8 6 7 7.5 59.9 50.1 53.8 57.3 8 6.5 6 6.5 49.6 143 155 167 6 8 0
108 120 132 5 7.5 0 40 FT 26 28 15 8 6 7 7 59.9 50.8 54.3 57.9 8 6.5 6 6.5 49.6 144 156 168 6 8 0
109 121 133 5 7 0 42 FT 27 29 16 8 6 7 7.5 60.3 51.3 54.9 58.5 8 6 6 6.5 49.9 145 157 169 6 8 0
110 122 134 5 7 0 44 FT 28 30 16 8 6 7 7.5 60.3 53.6 57.4 61.1 8 6 6 6.5 49.9 146 158 170 6 8 0
110 122 134 5 7 0 46 FT 28 30 16 9 7 7 6.5 60.3 53.6 57.4 61.1 8 6 6 6 49.9 146 158 170 6 8 0
111 123 135 5 7 0 48 FT 29 31 17 9 7 7 7.5 60.5 54.3 58.0 61.8 8 6 6 6.5 50.1 147 159 171 6 7.5 0
112 124 136 5 7 0 50 FT 30 32 17 9 7 7 7.5 60.5 54.9 58.6 62.3 8 6 6 6.5 50.1 148 160 172 6 7.5 0

SPAN (S) = 13 FT HEIGHT (HT) = 13 FT OR 14 FT SPAN (S) = 13 FT HEIGHT (HTl = 15 FT OR 16 FT
BOTTOM SLAB BARS

B2 BARS
WALL BARS

K3
HT-15'HT-16 SIZE SPA. G1C4

J4 BARS
BOTTOM SLAB BARSTOP SLAB BARS

A1 BARS J3 BARS A2 BARS
K2

TX SIZE SPA. SIZE SPA. C1 HT_15'HT_16,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

WALL BARS
B2 BARS

K3 ,r
r-l-n=-_---:1-=3T'H-=T-_=-14:-;1 S I Zc SPA. G1C4

J4 BARS
TOP SLAB BARS

A1 BARS J3 BARS A2 BARS
K2

TX SIZE SPA. SIZE SPA. C1 HT_13'HT_14,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

1 FT 12 12 9 6 6 6 6.5 99.0 36.8 39.3 6 6.5 6 6 99.0 164 176 5 8.5 12 1 FT 13 13 11 6 6.5 5 6 98.5 34.1 36.3 6 6.5 6 7 100.3 189 201 5 7 12
2 FT 12 12 9 7 8 6 6.5 99.0 36.8 39.3 6 6 6 6 99.0 164 176 5 8 12 2 FT 13 13 11 6 6.5 6 7.5 100.3 36.1 38.4 6 6.5 6 6.5 100.3 189 201 5 7 12
4 FT 10 12 10 6 6 6 6 99.6 34.6 37.0 7 8 6 6 99.6 164 176 5 8 0 4 FT 10 13 11 6 6 6 6 100.3 35.6 37.8 6 6 6 6 100.3 189 201 5 6 o
6 FT 11 13 10 6 6 6 6.5 84.6 35.0 37.4 6 6 6 6.5 99.6 165 177 5 7.5 0 6 FT 10 13 12 6 6.5 6 6 100.8 35.6 37.8 6 6 6 6 100.8 189 201 5 6 o
8 FT 11 13 10 6 6 7 6.5 74.8 35.0 37.4 7 7 6 6 84.6 165 177 5 7 0 8 FT 11 13 12 6 6 6 6 94.1 35.9 38.0 7 7.5 6 6 100.8 189 201 6 8 o
10FT 11 13 11 7 7.5 7 6.5 68.5 35.0 37.4 7 6.5 6 6 70.1 165 177 5 7.5 0 10FT 12 14 13 6 6 6 6.5 81.1 36.1 38.4 7 7 6 6 103.1 190 202 6 8.5 o
12 FT 12 14 12 7 7 6 6.5 62.1 37.1 39.8 7 6.5 6 6.5 67.3 166 178 5 7 0 12 FT 13 15 14 6 6 6 6.5 74.8 38.6 40.9 7 7 6 6 85.0 191 203 5 6 o
14 FT 13 15 12 7 7 6 6 62.1 37.6 40.1 7 6 6 6 65.5 167 179 5 7 0 14 FT 14 16 14 7 7.5 6 6 74.8 39.0 41.3 7 6.5 6 6 85.0 192 204 6 8 o
16 FT 13 15 12 7 6.5 7 7 60.5 37.6 40.1 7 6 6 6.5 58.8 167 179 5 7 0 16 FT 14 16 14 7 7 6 6 68.0 39.0 41.3 7 6.5 6 6 73.1 192 204 5 6 o
18 FT 14 17 13 7 6.5 7 8 59.1 38.3 40.8 7 6 6 6.5 59.1 169 181 5 6.5 0 18 FT 15 17 14 7 6.5 7 7.5 78.3 43.5 46.0 7 6 7 7 76.5 193 205 6 8 o
20 FT 15 18 13 7 6 7 7 67.6 40.5 43.1 7 6 6 6 59.1 170 182 5 6.5 0 20 FT 16 18 15 7 6.5 7 7.5 78.6 43.9 46.4 7 6 7 8 75.3 194 206 6 8 o
22 F T 17 19 14 7 6 7 7.5 68.0 41.1 43.8 7 6 6 6 59.5 171 183 5 6 0 22 FT 17 19 16 7 6.5 7 7.5 77.4 46.4 49.0 7 6 7 8 74.0 195 207 6 8 o
24 FT 18 20 14 7 6 7 7.5 66.3 43.5 46.3 8 7.5 6 6 59.5 172 184 5 6 0 24 FT 18 20 16 7 6 7 7 77.4 46.9 49.5 8 7.5 7 7 74.0 196 208 6 8 o
26 FT 19 21 15 8 7.5 7 7.5 66.8 43.9 46.8 8 7 6 6 58.1 173 185 6 8 0 26 FT 19 21 17 7 6 7 7 77.9 49.5 52.3 8 7.5 7 7 74.4 197 209 6 7.5 o
28 FT 20 22 15 8 7 7 7 66.8 44.4 47.1 8 7 6 6 58.1 174 186 6 8 0 28 FT 20 23 18 7 6 7 7 78.3 48.0 50.6 8 7.5 7 7 74.9 199 211 6 7 o
30 FT 21 23 16 8 7 7 7 67.1 46.8 49.6 8 7 6 6 58.5 175 187 6 8 0 30 FT 21 23 18 8 7.5 7 7 78.3 52.5 55.5 8 7 7 6.5 74.9 199 211 6 7 o
32 FT 22 24 16 8 7 7 7 67.1 49.3 52.3 8 7 7 7.5 61.9 176 188 6 8 0 32 FT 22 24 19 8 7 7 7 78.8 53.0 55.9 8 7 7 6.5 73.5 200 212 6 6.5 o
34 FT 23 25 17 8 6.5 7 7 67.5 47.8 50.6 8 6.5 6 6 58.9 177 189 6 7.5 0 34 FT 23 25 19 8 7 7 6 78.8 53.5 56.4 8 6.5 7 6 73.5 201 213 6 6.5 o
36 FT 24 26 17 8 6.5 7 6.5 67.5 52.3 55.4 8 6.5 7 7.5 62.3 178 190 6 7.5 0 36 FT 24 26 20 8 7 7 6.5 79.3 54.0 56.9 8 6.5 7 6.5 73.9 202 214 6 6.5 o
38 FT 25 27 18 8 6.5 7 7 67.9 50.8 53.8 8 6.5 6 6 59.1 179 191 6 7 0 38 FT 25 27 21 8 6.5 7 6.5 79.6 56.8 59.8 8 6.5 7 7 74.4 203 215 6 6 o
40 FT 25 28 18 8 6 7 6 67.9 51.0 54.0 8 6.5 6 6 59.1 180 192 6 7 0 40 FT 25 28 22 8 6.5 7 6 78.4 57.0 60.0 8 6.5 7 7 74.8 204 216 6 6 o
42 FT 26 29 19 8 6 7 6.5 68.3 51.5 54.5 8 6.5 6 6 59.5 181 193 6 6.5 0 42 FT 26 29 22 8 6.5 7 6 80.1 57.5 60.5 8 6.5 7 7 74.8 205 217 6 6 o
44 FT 27 30 19 8 6 7 6 68.3 52.0 55.0 8 6 6 6 59.5 182 194 6 6.5 0 44 FT 27 30 23 8 6.5 7 6 80.5 58.0 61.0 8 6.5 7 7 75.1 206 218 7 7.5 o
46 FT 28 31 20 8 6 7 6.5 68.6 52.5 55.5 8 6 6 6 59.9 183 195 6 6.5 0 46 FT 28 31 24 8 6 7 6.5 81.0 58.5 61.5 8 6 7 7 75.6 207 219 7 7.5 o
48 FT 29 31 20 8 6 7 6 68.6 57.0 60.3 8 6 7 7.5 63.4 183 195 6 6.5 0 48 FT 29 31 24 8 6 7 6 81.0 61.1 64.3 8 6 7 6.5 75.6 207 219 7 7.5 o
50 FT 30 32 21 9 7.5 7 7 69.0 55.4 58.5 8 6 6 6 60.1 184 196 6 6 0 50 FT 29 32 25 8 6 7 6 79.6 59.0 62.0 8 6 7 6.5 76.0 208 220 7 7 o
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CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 13 FEET
HEIGHT (HT): 7 THRU 16 FEET

DATE EFFECTIVE:
DATE PREPARED:

Y
MISSOURI HIGHWAYS AND TRANSPORTATION

M DOT COMMISSION
105 WEST CAPITOL

JEFFERSON CITY. MO 65102
1-888-ASK-MODOT (1-888-275-6636)

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS.
USE THE NEXT GREATER TABULATED DESIGN FILL. EXCEPT
FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET. FOR
DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE THE
GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT
AND BAR DIMENSIONS FROM THE 2 FEET AND 4 FEET
TABULATED DESIGN FILLS. AREA OF REINFORCEMENT
EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL
IS LESS THAN 1 FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE
SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB
TO THE TOP OF EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY
REQUIREMENTS FOR THE DESIGN VEHICULAR LIVE LOAD
HL-93 MINUS THE LANE LOAD.

o
T

J3 BAR] I

o
ALTERNATE J3 BAR

AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L 1 I S EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBSTITUTION.
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C4

58.1
49.3

42.3

37.8

37.8

44.0

66.9

38.8

31.6
31.6

33.9

35.3

37.8

31.6

37.6

35.3

37.8

33.6
35.4

37.8

37.6

33.9

35.3

34.0
34.0

37.0

45.1 49.4 53.5 8 6 5 6
43.1 47.3 51.4 8 6.5 5 6

56.1 60.9 65.5 9 7 6 7

41.9 45.9 50.0 8 6.5 5 6
46.3 50.8 55.1 8 6.5 6 7

46.5 50.8 55.0 8 6 5 6
45.9 50.0 54.3 8 6 5 6

55. 8 60. 5 65. 1 9 7 6 7

58.4 63.3 68.0 9 7 6 7

44.0 48.5 52.9 8 6.5 6 7.5

51.3 55.9 60.4 8 6 6 7.5

38.6 42.6 46.5 8 6.5 6 7.5
36.5 40.4 44.1 8 7 5 6

33.5 37.3 40.9 8 7 5 6

33.3 37.1 41.0 8 7.5 6 6.5

54.358.963.6 9 7.5 6 7.5

33.3 37.1 41.0 6 6 6 6

35.8 39.9 44.1 7 6 6 6

36.8 41.0 45.1 8 7 6 7
33.5 37.3 40.9 8 7 5 6

33.3 37.1 41.0 6 6.5 6 6.5

35.5 39.4 43.3 8 6.5 6 7.5

55.0 59.6 64.4 9 7 6 7.5

31 .6 35.4 39.0 7 7 6 7
34.0 38.1 42.1 7 7 6 6

52.0 56.6 61.1 8 6 6 7

K2
I--H=-T=-='"'7=-''"''"H'"'T'':':=::''8''''-'--HC=T-=cc9-.--l,S I ZESP A. S I ZESPA•C1

43.3

42.3

45.8

42.8

42.3

43.3
43.3
43.3

42.5

45.8

40.5

45.8

45.8
45.8

42.8

43.3

42.5

45.8

43.0

43.0

52.8

44.0

43.0

43.0

102.1
102.1

7

7

7

7

7

7

7

7

7

7

7

6

6

6
6

6

6

6
6

6.5

6.5

7.5
6.5

6.5

6.5

6.5

7

7
7

7

7

7
7

7

7

7

6
6

6

5

6

6

6

6

6

6

6

6

5

6

6

6

7

8

7

7

7

7

7
6

6

6
6

6

6

6
6

6.5

6.5

6.5
6.5

6.5

7.5

6.5

6.5
6.5
6.5

6.5

8

8
8

9

7

7
7

9

8

7

9

9

8

9

8

8

7

9

8

9

9

8

9

9

8

6

8

8

8

8

9
8

8
8

9

8

8

8
8

8

8

11
11

11
11

12

12

12
12

12

10
10

11

21

31

23

29
28

25

27

24

20

14

16
16

12

26

17

33

12

32

13

33

12

19

34

12

30

4 FT 10

1 FT 13
2 FT 13

6 FT 11
8 FT 11

16 FT 13

12 FT 12
10FT 12

22 F T 18
24 FT 19

48 FT 32

14 FT 13

28 FT 22

18 FT 15

46 FT 31

20 FT 16

26 FT 21

42 FT 29
40 FT 28

44 FT 30

38 FT 27

30 FT 23

34 FT 25
36 FT 26

50 FT 33

32 FT 24

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

r;::::========:::======::::::::================::::::::::==:::::::::==:::::::::======::::;-----;==============::::::::==================:::::::=:==::::::::::::=::::::::======::;--------,oSPAN (S) = 14 FT HEIGHT (HT) = 7 FT OR 8 FT OR 9 FT SPAN (S) = 14 FT HEIGHT (HT) = 10 FT OR 11 FT OR 12 FT ~

TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

J 3 BARS A2 BARS J 4 BARS B2 BARS DES I GN TH I CKNESS A1 BARS J 3 BARS A2 BARS J 4 BARS B2 BARS g

I--H'"'T=-='"'7"',..,.,H=-TK:.::~8""'=-Hc=T=-=-,-9-.-l'SIZE SPA. G1 FILL TS BS TX SIZE SPA. SIZE SPA. C1 HT=1D'HT~~1'HT=12,SIZE SPA. SIZE SPA. C4 f-!T=10 HT~~1'fn=12 SIZE SPA. G1 ;

92 104 116 5 12 121FT 13 12 9 6 6 5 6.5 102.6 33.6 36.5 39.4 6 6 6 6 106.3 128 140 152 5 9 12 <I
92 104 116 5 12 122FT 13 12 9 7 7.5 5 6 102.6 33.6 36.5 39.4 7 7.5 6 6 106.3 128 140 152 5 8.5 12 ~

91 103 115 5 12 0 4 FT 11 12 9 7 7 6 6.5 69.0 35.9 39.0 42.1 7 7.5 6 6 72.6 128 140 152 5 9 0 >-
-..J

92 104 116 5 12 0 6 FT 11 12 9 7 7 6 6 60.1 35.9 39.0 42.1 7 6.5 6 6 62.0 128 140 152 5 9 0 <I
92 104 116 5 12 0 8 FT 11 12 10 7 7 6 6 55.1 35.9 39.0 42.1 7 6.5 6 6 57.0 128 140 152 5 10 0 u

93 105 117 5 12 0 10 FT 12 13 10 7 6.5 6 6 53.4 36.4 39.5 42.6 7 6 6 6 53.4 129 141 153 5 9.5 0 is
94 106 118 5 12 0 12 FT 12 14 10 8 7.5 7 6 55.1 36.6 39.8 42.9 8 7 6 6 51.6 130 142 154 5 9 0 go

u
96 108 120 5 12 0 14 FT 14 16 10 8 7.5 7 7 53.4 39.1 42.4 45.6 8 7.5 6 6 49.9 132 144 156 5 8 0 W

-..J

96 108 120 5 12 0 16 FT 14 16 10 8 7 7 7 49.9 39.1 42.4 45.6 8 7 6 6.5 46.3 132 144 156 5 9 0 w

97 109 121 5 12 0 18 FT 15 17 11 8 7 7 7.5 59.1 39.8 42.9 46.1 8 7 6 6 46.5 133 145 157 5 9.5 0 i'5
99 111 123 5 11.5 0 20 FT 16 19 11 8 6.5 7 6.5 57.3 37.5 40.5 43.5 8 7 6 7 46.5 135 147 159 5 8 0 ~

100 112 124 5 9.5 0 22 FT 18 20 12 8 7 7 7.5 57.6 39.8 42.9 46.0 8 7 6 6.5 46.8 136 148 160 5 8 0 Vl«
101 113 125 5 9.5 0 24 FT 19 21 12 8 6.5 7 7 57.6 43.4 46.8 50.1 8 6.5 6 6.5 46.8 137 149 161 5 7.5 0 :r:

103 115 127 5 8.5 0 26 FT 20 23 13 8 6.5 7 7 57.9 41.1 44.3 47.4 8 6.5 6 7 47.0 139 151 163 5 7.5 0 ~

104 116 128 5 8.5 0 28 FT 21 24 13 8 6 7 6.5 57.9 43.3 46.5 49.6 8 6.5 6 7 47.0 140 152 164 5 7 0 f-

105 117 129 5 8.5 0 30 FT 22 25 14 8 6 7 6.5 58.3 43.8 47.0 50.3 8 6.5 6 7 47.4 141 153 165 5 7 0 ~
:r:

106 118 130 5 8 0 32 FT 24 26 14 8 6 7 7.5 58.3 46.3 49.5 52.9 8 6 6 6.5 47.4 142 154 166 5 6.5 0 Vl

107 119 131 5 8.5 0 34 FT 25 27 14 8 6 7 7.5 58.3 46.8 50.1 53.5 8 6 6 6.5 47.4 143 155 167 5 6 0 Vl

108 120 132 5 7.5 0 36 FT 26 28 14 9 7.5 7 6.5 58.3 47.4 50.6 54.0 8 6 6 6.5 47.4 144 156 168 5 6 0
109 121 133 5 7.5 0 38 FT 27 29 15 9 7 7 7.5 58.5 51.3 54.9 58.5 8 6 6 6.5 47.6 145 157 169 6 8 0
110 122 134 5 7.5 0 40 FT 28 30 15 9 7 7 7.5 58.5 53.6 57.4 61.1 8 6 6 6.5 47.6 146 158 170 6 8 0
111 123 135 5 7 0 42 FT 29 31 15 9 7 7 6.5 58.5 54.3 58.0 61.8 9 7.5 6 6.5 47.6 147 159 171 6 8 0
112 124 136 5 7 0 44 FT 30 32 16 9 7 7 7.5 58.9 54.9 58.6 62.3 9 7 6 6.5 49.6 148 160 172 6 8 0
113 125 137 5 7 0 46 FT 31 33 16 9 6.5 7 7.5 58.9 55.5 59.3 62.9 9 7 6 6.5 49.6 149 161 173 6 8 0
113 125 137 5 7 0 48 FT 31 33 16 9 6.5 7 6.5 58.9 55.5 59.3 62.9 9 7 6 6 49.6 149 161 173 6 8 0
114 126 138 5 6.5 0 50 FT 32 34 17 9 6.5 7 7 59.3 56.1 59.9 63.5 9 7 6 6.5 50.0 150 162 174 6 7.5 0

SPAN (S) = 14 FT HEIGHT (HT) = 13 FT OR 14 FT SPAN (S) = 14 FT HEIGHT (HTl = 15 FT OR 16 FT
BOTTOM SLAB BARS

B2 BARS
WALL BARS

K3
HT-15'HT-16 SIZE SPA. G1C4

J4 BARS
BOTTOM SLAB BARSTOP SLAB BARS

A1 BARS J3 BARS A2 BARS
K2

TX SIZE SPA. SIZE SPA. C1 HT_15'HT_16,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

WALL BARS
B2 BARS

K3 ,r
r-l-n=-_---:1-=3T'H-=T-_=-14:-;1 S I Zc SPA. G1C4

J4 BARS
TOP SLAB BARS

A1 BARS J3 BARS A2 BARS
K2

TX SIZE SPA. SIZE SPA. C1 HT_13'HT_14,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

1 FT 12 12 10 6 6 6 7 105.0 36.8 39.3 6 6 6 6 105.0 164 176 5 8 12 1 FT 12 13 11 6 6 6 6 105.6 36.0 38.1 6 6 6 6.5 105.6 189 201 5 7 12
2 FT 13 13 10 7 8 6 7 105.0 35.4 37.8 7 8 6 6.5 105.0 165 177 5 8 12 2 FT 13 14 11 6 6 6 7 105.6 38.4 40.6 6 6 6 6.5 105.6 190 202 5 7 12
4 FT 11 12 10 7 7.5 6 6.5 105.0 36.5 39.0 7 7 6 6 105.0 164 176 5 8 o 4 FT 11 13 11 7 7.5 6 6 105.6 35.9 38.0 7 7.5 6 6 105.6 189 201 5 6 o
6 FT 11 13 10 7 7.5 6 6 76.5 35.0 37.4 7 7 6 6 87.3 165 177 5 8 o 6 FT 11 13 12 6 6 6 6.5 99.0 35.9 38.0 7 7 6 6 108.0 189 201 5 6 o
8 FT 11 13 11 7 7.5 6 6 66.3 35.0 37.4 7 6.5 6 6 71.6 165 177 5 7.5 o 8 FT 12 14 12 7 8 6 6.5 86.4 36.1 38.4 7 7 6 6 108.0 190 202 5 6 o
10FT 12 14 11 7 7 6 6 64.5 37.1 39.8 7 6 6 6 68.0 166 178 5 7.5 o 10FT 12 15 13 7 7.5 6 6 74.3 36.4 38.5 7 6.5 6 6.5 90.5 191 203 5 6 o
12 FT 13 15 12 7 6.5 6 6 61.3 37.6 40.1 7 6 6 6.5 64.8 167 179 5 7 o 12 FT 13 16 14 7 7 6 6 71.0 38.8 41.0 7 6.5 6 6.5 81.9 192 204 5 6 o
14 FT 14 16 13 7 6.5 6 6 59.8 38.0 40.5 7 6 6 6.5 63.4 168 180 5 6.5 o 14 FT 14 17 14 7 6.5 7 7.5 72.8 39.1 41.4 7 6 6 6 78.3 193 205 5 6 o
16 FT 14 16 13 7 6 7 8 59.8 38.0 40.5 8 7.5 6 6 56.1 168 180 5 7.5 o 16 FT 14 17 14 7 6.5 7 7.5 67.4 39.1 41.4 7 6 6 6 69.1 193 205 5 6 o
18 FT 15 18 13 7 6 7 7 67.0 40.5 43.1 8 7.5 6 6.5 56.1 170 182 5 6.5 o 18 FT 15 18 14 7 6 7 7 76.5 43.6 46.3 8 7 7 7 72.8 194 206 5 6 o
20 FT 16 19 13 8 7 7 6.5 65.1 40.9 43.5 8 7 6 6 56.1 171 183 5 6.5 o 20 FT 16 19 15 8 7.5 7 6.5 75.0 44.1 46.6 8 7 7 7.5 71.4 195 207 6 8 o
22 F T 18 20 14 8 7 7 7 65.5 43.5 46.3 8 7 6 6 56.4 172 184 5 6 o 22 FT 18 20 16 8 7.5 7 7 75.5 49.0 51.8 8 7 7 7 71.8 196 208 6 8 o
24 FT 19 22 14 8 7 7 7 65.5 44.1 46.9 8 7 6 6 56.4 174 186 5 6 o 24 FT 19 22 16 8 7 7 6.5 75.5 47.5 50.1 8 7 7 7 71.8 198 210 6 8 o
26 FT 20 23 15 8 6.5 7 7 65.9 44.6 47.4 8 6.5 6 6 56.8 175 187 6 8 o 26 FT 20 23 17 8 7 7 6.5 75.9 48.0 50.6 8 6.5 7 7 72.1 199 211 6 7.5 o
28 FT 21 24 15 8 6.5 7 6.5 65.9 45.1 47.9 8 6.5 6 6 56.8 176 188 6 8 o 28 FT 21 24 18 8 7 7 6.5 76.3 48.4 51.0 8 6.5 7 7 70.6 200 212 6 7 o
30 FT 22 25 16 8 6.5 7 6.5 66.3 47.5 50.4 8 6.5 6 6 57.0 177 189 6 8 o 30 FT 22 25 18 8 6.5 7 6 76.3 51.0 53.9 8 6.5 7 6.5 70.6 201 213 6 7 o
32 FT 23 26 16 8 6 7 6 66.3 50.0 53.0 8 6 7 8 58.9 178 190 6 8 o 32 FT 23 26 19 8 6.5 7 6 76.6 51.5 54.3 8 6.5 7 7 71.0 202 214 6 6.5 o
34 FT 24 27 17 8 6 7 6 66.6 48.5 51.4 8 6 6 6 57.4 179 191 6 7.5 o 34 FT 24 27 20 8 6.5 7 6 77.1 52.0 54.8 8 6 7 7 71.5 203 215 6 6.5 o
36 FT 25 28 17 8 6 7 6 66.6 53.0 56.1 8 6 7 8 59.3 180 192 6 7.5 o 36 FT 25 28 20 8 6 7 6 77.1 52.5 55.3 8 6 7 6.5 71.5 204 216 6 6.5 o
38 FT 26 29 18 9 7.5 7 6 67.0 51.5 54.5 8 6 6 6 57.6 181 193 6 7 o 38 FT 26 29 21 8 6 7 6 77.5 55.3 58.1 8 6 7 7 71.9 205 217 6 6 o
40 FT 27 30 18 9 7 7 6 67.0 54.1 57.3 8 6 7 8 61.4 182 194 6 7 o 40 FT 27 30 22 8 6 7 6 77.9 58.0 61.0 8 6 7 7 72.3 206 218 6 6 o
42 FT 28 31 19 9 7 7 6 67.4 52.5 55.5 9 7.5 6 6 58.0 183 195 6 6.5 o 42 FT 28 31 23 8 6 7 6.5 78.3 58.5 61.5 8 6 7 7.5 72.6 207 219 7 8 o
44 FT 29 32 19 9 7 7 6 67.4 57.3 60.5 9 7 7 8 61.8 184 196 6 6.5 o 44 FT 29 32 23 9 7.5 7 6 78.3 59.0 62.0 9 7.5 7 7 72.6 208 220 7 7.5 o
46 FT 30 33 20 9 7 7 6.5 67.6 55.6 58.8 9 7 6 6 58.3 185 197 6 6.5 o 46 FT 30 33 24 9 7 7 6 78.8 61.9 65.0 9 7 7 7 73.0 209 221 7 7.5 o
48 FT 31 34 20 9 6.5 7 6 67.6 58.4 61.5 9 7 7 8 62.0 186 198 6 6.5 o 48 FT 31 34 25 9 7 7 6.5 79.1 62.4 65.5 9 7 7 7 73.4 210 222 7 7.5 o
50 FT 32 35 21 9 6.5 7 6.5 69.9 56.6 59.8 9 7 6 6 58.6 187 199 6 6 o 50 FT 32 35 25 9 7 7 6 79.1 62.9 66.0 9 7 7 7 73.4 211 223 7 7 o
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CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 14 FEET
HEIGHT (HT): 7 THRU 16 FEET

DATE EFFECTIVE:
DATE PREPARED:

Y
MISSOURI HIGHWAYS AND TRANSPORTATION

M DOT COMMISSION
105 WEST CAPITOL

JEFFERSON CITY. MO 65102
1-888-ASK-MODOT (1-888-275-6636)

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS.
USE THE NEXT GREATER TABULATED DESIGN FILL. EXCEPT
FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET. FOR
DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE THE
GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT
AND BAR DIMENSIONS FROM THE 2 FEET AND 4 FEET
TABULATED DESIGN FILLS. AREA OF REINFORCEMENT
EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL
IS LESS THAN 1 FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE
SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB
TO THE TOP OF EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY
REQUIREMENTS FOR THE DESIGN VEHICULAR LIVE LOAD
HL-93 MINUS THE LANE LOAD.

o
T

J3 BAR] I

o
ALTERNATE J3 BAR

AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L 1 I S EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBSTITUTION.
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61.1 55.4 58.9 62.4 9 7 6 6 51.3 161 173 185 6 7.5 0
61.154.558.061.5 9 7 6 6 51.3 160 172 184 6 7.50

61.1 57.9 61.5 65.1 9 6.5 6 6 51.3 162 174 186 6 7.5 0
61.1 58.5 62.1 65.8 9 6.5 6 6 53.3 163 175 187 6 7.5 0

60.8 52.1 55.5 58.8 9 7 6 6 51.0 159 171 183 6 8 0

61.4 59.1 62.8 66.3 9 6.5 6 6 53.5 164 176 188 6 7 0
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9

8

9

7

8

7

9

7

9

8

9

8

9

9

8

7

8

9

8

7

8
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9
9
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17
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18
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17

12

14

13
13

14

17

15

12

10

10

16

10

10

10
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22

12

17
19

13

27

17

12

23
24

14
15

34

28

33

29

35

32

13

14

25

30

36

20

4 FT 11
2 FT 13

6 FT 12

1 FT 12

8 FT 12

44 FT 32

22 FT 19

12 FT 13
14 FT 14

18 FT 16

10FT 13

16 FT 14

26 FT 21
28 FT 23

20 FT 17

36 FT 27
38 FT 28

24 FT 20

30 FT 24

34 FT 26
32 FT 25

46 FT 33
48 FT 34

40 FT 29
42 FT 31

8 0
9 0

9 0
9 0

8 0

7 0
7 0

11 0

12 0

12 0

12 0

12 0

12 12

12 0

12 12

12 0
12 0

12 0

7.5 0

6.5 0

6.5 0
6.5 0

6.5 0

6.5 0

10.5 0
5

5

5

5

5

5

5

5

5

5

5

5

5
5

5

5

5

5
5

5

5

5

5

5

5

141
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151
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128

150

139

129

135

133

146

152

128

144

137
136

140

130

147
148

142

128

149

133

129

121
121

132

134

117

128

135

129

137

133

125

118

127

138

124

139

123

119

117

136

116

116

130

140

116

121

111
109

104

104

123

118

105

115

105

117

113

128

122

112

125

107
109

104

124

127

116

120

106

126
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49.1

38.4

38.4

37.8

37.8

38.4

39.8

38.3

38.4

37.8
37.8

38.3
38.3

40.5

82.8
65.8
52.6

40.5

40.5
40.5

43.5

38.0

40.5

47.3

41.6

7

7

7

7

7

7

7

8

8

8

8

6

8

8

8

6
6

8

7.5

8.5

7.5

6.5

6.5
6.5

7.5

6

6

6

6

6
6

6
6

6

6

6
6

6

6

6
6

6

6

6

6

6
6

6

6

6
7

7

7
7

7

7

6

6

6

6

6
6

6.5
6.5

6.5

6.5

6.5

6.5

6.5

7.5

7.5

7.5

6.5
6.5

7.5
7

8

8

8

7

9

8

8

8

7

9
9

9
9

9
9

9

8

9

8

8

8

8

8

6

51.1

54.1

44.1

65.1

39.3

39.5

57.8

59.9

50.5

43.5

49.3
49.9

60.5

40.9

65.9

63.8

68.5

42.8
40.6

42.8

41.5

40.9

42.8

64.5

63.0
52.1 56.4

34.1 37.5
34.1 37.5

37.1 40.6

55.1 59.4

43.1 46.8

32.5 35.9

57.3 61.5

35.4 39.0

36.5 40.0

51.5 55.6

35.4 39.0

35.4 39.0

54.4 58.6

56.5 60.9
55.8 60.1

34.5 38.0
32.8 36.1

41.9 45.6
42.5 46.3

49.4 53.5

43.3 47.3

59.6 64.0

33.6 37.1

46.4 50.3
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46.1

49.1
49.1

46.1
46.1

49.1

49.1

46.1

46.4

43.5

46.4

51.0

43.9

43.8

47.3

43.9

45.4

52.6

46.4

46.4

51.0

46.4

49.6

109.0
109.07

7

7

6

6

6

6

6

6

6
6

6

6

6.5

6.5

6.5

6.5

7.5

6.5

6.5

6.5

6.5

6.5

6.5

6.5

7

7

7

7
7

7

7

7

7

6

6

6

6

6

6

6

6

6

6

6

6

6
6

6

6

7

7

7
7
7

6
6

6

6

6

6

6

6

6.5
6.5

6.5

7.5

6.5

6.5

7.5

7.5

6.5

6.5

7.5

6.5

7

9
8

7

9

8

8

9

8

8

9

9

8

9

9

9

7

9

9

9

7

9

9

7

9

9

8

9

9

9
9
9

9

8

9

8

9

11
11

11

13

12
12

13
13

12
12

13

13

10

31

21

34

23

12

32

35

12

33

19

28

25

17

29

13

15

17

24

14

13

12

30

20

36

26

4 FT 11

8 FT 11
6 FT 11

1 FT 12
2 FT 12

44 FT 32

22 F T 19

10FT 12

14 FT 14
16 FT 14

12 FT 13

18 FT 16

30 F T 24
32 FT 26
34 FT 27

28 FT 23

20 F T 17

36 FT 28
38 F T 29

26 FT 22
24 FT 21

48 FT 34
46 FT 33

42 FT 31
40 FT 30

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

r;::::========:::======::::::::::===============::::::::::==:::::::::==:::::::::======::::;-----;==============::::::::==================:::::::=:==::::::::::::=::::::::======::;--------,oSPAN (S) = 15 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT SPAN (S) = 15 FT HEIGHT (HT) = 11 FT OR 12 FT OR 13 FT ~

TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

J 3 BARS A2 BARS J 4 BARS B2 BARS DES I GN TH I CKNESS A1 BARS J 3 BARS A2 BARS J 4 BARS B2 BARS g

HT~9'HT=10 SIZE SPA. G1 FILL TS BS TX SIZE SPA. SIZE SPA. C1 HT=11'HT~~2'HT=13,SIZE SPA. SIZE SPA. C4 HT=11 HT~~2',-n=13 SIZE SPA. G1 ;

109.6 36.3 39.1 42.0 7 7 6 6 109.6 140 152 164 5 8.5 12 <I
109.638.5 41.5 44.5 7 7.5 6 6 109.6 142 154 166 5 8.5 12 ~

74.1 36.0 38.9 41.8 7 7 6 6 76.0 140 152 164 5 8 0 >-
-..J

64.636.539.442.3 76.566.568.4 141 153 165 5 8 0 <I
58.9 36.5 39.4 42.3 7 6 6 6 62.8 141 153 165 5 8 0 u

58.9 38.5 41.5 44.5 8 7 6 6 58.9 142 154 166 5 8 0 is
57.0 38.8 41.8 44.8 8 6.5 7 6.5 58.9 143 155 167 5 8 0 go

u
57.3 39.5 42.5 45.5 8 6.5 6 6 53.5 145 157 169 5 7.5 0 w

-..J

53.5 39.5 42.5 45.5 8 6.5 6 6 49.6 145 157 169 5 8.5 0 w

61.5 40.5 43.5 46.5 8 6.5 6 6.5 49.9 147 159 171 5 8.5 0 i'5
61.5 41.0 44.0 47.0 8 6.5 6 6 49.9 148 160 172 5 7.5 0 ~

61.8 43.6 46.8 49.9 8 6.5 6 6.5 50.1 150 162 174 5 7.5 0 Vl«
59.9 44.3 47.4 50.5 8 6 6 6 50.1 151 163 175 5 6.5 0 :r:

62.1 46.5 49.6 52.9 8 6 6 6.5 50.5 152 164 176 5 7 0 ~

60.1 47.3 50.5 53.8 8 6 6 6 50.5 153 165 177 5 6 0 f-

60.5 48.0 51.3 54.5 8 6 6 6.5 50.8 155 167 179 5 6 0 ~
:r:

60.5 50.4 53.8 57.1 8 6 6 6 50.8 156 168 180 6 8 0 Vl

60.5 51.0 54.4 57.6 9 7.5 6 6 50.8 157 169 181 6 8 0 Vl

60.8 51.5 54.9 58.3 9 7 6 6 51.0 158 170 182 6 8 0

50 FT 35 36 13 9 6 6 6.5 46.4 60.0 64.4 68.9 9 6.5 6 6 40.5 128 140 152 5 6 0 50 FT 34 37 18 9 6 7 6 61.4 59.4 63.0 66.6 9 6.5 6 6 53.5 165 177 189 6 7 0

SPAN (S) = 15 FT HEIGHT (HT) = 14 FT OR 15 FT OR 16 FT
BOTTOM SLAB BARS

B2 BARS
WALL BARS

K3
HT-14 HT-15 HT-16 SIZE SPA. G1

J4 BARS

C4

TOP SLAB BARS
A1 BARS J3 BARS A2 BARS

K2
TX SIZE SPA. SIZE SPA. C1 HT_14'HT_15'HT_16,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

1 FT 13 14 11 7 8 6 7.5 112.8 36.1 38.4 40.6 7 8 6 7 112.8 178 190 202 5 7.5 12
2 FT 13 14 11 7 7.5 6 6.5 112.8 38.0 40.4 42.8 7 7.5 6 6.5 112.8 178 190 202 5 7 12
4 FT 12 13 11 7 7 6 6.5 112.8 37.6 40.0 42.4 7 7 6 6 112.8 177 189 201 5 6.5 0
6 FT 12 13 12 7 7.5 6 6.5 92.1 37.6 40.0 42.4 7 6.5 6 6 97.9 177 189 201 5 6.5 0
8 FT 12 14 13 7 7.5 6 6 77.3 37.8 40.3 42.6 7 6.5 6 6 84.9 178 190 202 5 6.5 0
10FT 13 15 13 7 6.5 6 6 73.4 38.3 40.6 43.0 7 6 6 6 81.0 179 191 203 5 6.5 0
12 FT 14 16 14 7 6.5 7 8 73.8 38.6 41.0 43.4 8 7.5 6 6 75.6 180 192 204 5 6 0
14 FT 15 17 14 7 6 7 7 81.5 41.0 43.5 46.0 8 7 7 7.5 75.6 181 193 205 5 6 0
16 FT 16 18 15 8 7.5 7 7 80.0 45.3 48.1 50.9 8 7 7 7 74.1 182 194 206 6 8 0
18 FT 16 19 15 8 7 7 7 74.1 41.6 44.1 46.6 8 7 7 7.5 70.3 183 195 207 6 8 0
20 F T 17 20 15 8 7 7 6 74.1 46.0 48.8 51.5 8 6.5 7 7 68.3 184 196 208 6 8 0
22 F T 19 21 15 8 6.5 7 6 74.1 50.8 53.8 56.8 8 6 7 6 68.3 185 197 209 6 8 0

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT i CULVERT.

J3 BARi I

SHEET NO.

13 OF 14703.17

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112011
4/1812011

CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 15 FEET
HEIGHT (HT): 8 THRU 16 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

o
L1

ALTERNATE J3 BAR
AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.
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CL.
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52.8
55.5

54.9

52.4

51.4

47.4

60.5

49.9

65.5

61.5

49.6
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65.0

77.1

72.9
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74.0
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16 8
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20 8
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28
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37

25
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29
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34

32
33

24
23

30

44 FT 31

50 F T 34

24 FT 20
26 FT 21

36 FT 27

32 FT 25

28 FT 23

34 FT 26

38 FT 28

30 F T 24

40 FT 29

46 FT 32

42 FT 30

48 FT 33
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60.4 57.9 61.5 65.1 9 6.5 6 6 49.9 162 174 186 6 8 0

60.960.363.967.5 9 6 6 6 52.5166 178 190 6 7 0

60.4 55.1 58.6 62.0 9 6.5 6 6 49.9 161 173 185 6 8 0

60.6 58.5 62.1 65.8 9 6.5 6 6 50.1 163 175 187 6 7.5 0
60.6 59.1 62.8 66.3 9 6 6 6 50.1 164 176 188 6 7.5 0
60.659.863.366.9 9 6 6 6 50.1 165 177 189 67.50
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36
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15
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37
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27
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38
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34

13

32

13

28

16

20

26

1 FT 12

6 FT 12
8 FT 12

2 FT 13
4 FT 12

18 FT 17

10FT 13
12 FT 14
14 FT 15
16 FT 16

38 FT 30

24 FT 22
22 FT 20

28 FT 24

34 FT 28
32 FT 27

26 FT 23

30 FT 26

36 FT 29

20 FT 19

46 FT 35
48 FT 36

44 FT 34

40 FT 32
42 FT 33
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61.0 65.5
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7

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

7
7

7

7
7

7

6

6

6

6

6

6

6

7.5

6.5

6.5

6.5

6.5

6.5

6.5

7.5
6.5

6.5

6.5

6.5

7
8

8

9

8

9

8

9

9
9

9

9
9

9

7

9

9

7

9

9

7

9

10
10
10

9

9

8

9

8

9

9

9
9

9

9

9

11

11
11

12

13

12
12

13
12

12

13

10
10

21

31
29

36
37

35

14

27

33

13

23

28

25

34

13

24

12

13

32

38

16

19
18

12

20

4 FT 12
6 FT 12
8 FT 12

1 FT 12
2 FT 12

10FT 13

16 FT 16

12 FT 14

18 FT 17

14 FT 15

20 FT 19

34 FT 29
32 FT 28

26 FT 23

22 FT 20

38 FT 31
36 FT 30

30 FT 26

24 FT 22

28 FT 25

42 FT 33
44 FT 34

48 FT 36

40 FT 32

46 FT 35

MEMBER
DESIGN THICKNESS A1 BARS

FILL TS BS TX SIZE SPA. SIZE SPA.

r;::::========:::======::::::::===============::::::::::==:::::::::==:::::::::======::::;-----;==============:::::::::==================:::::::=:==::::::::::::=:::::::======::;--------,oSPAN (S) = 16 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT SPAN (S) = 16 FT HEIGHT (HT) = 11 FT OR 12 FT OR 13 FT ~

TOP SLAB BARS BOTTOM SLAB BARS WALL BARS MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

J 3 BARS A2 BARS J 4 BARS B2 BARS DES I GN TH I CKNESS A1 BARS J 3 BARS A2 BARS J 4 BARS B2 BARS g

HT~9'HT=10 SIZE SPA. G1 FILL TS BS TX SIZE SPA. SIZE SPA. C1 HT=11'HT~~2'HT=13,SIZE SPA. SIZE SPA. C4 HT=11 HT~~2',-n=13 SIZE SPA. G1 ;

116.6 36.8 39.6 42.5 7 7.5 6 6 116.6 142 154 166 5 8.5 12 <I
117.1 38.5 41.5 44.5 7 7.5 6 6 101.0 142 154 166 5 8.5 12 ~

72.8 36.5 39.4 42.3 7 6.5 6 6.5 74.8 141 153 165 5 8.5 0 >-
-..J

62.636.539.442.3 7 6 6 6 64.6 141 153 165 58.50 <I
62.6 36.8 39.6 42.5 8 7.5 6 6 60.6 142 154 166 5 8.5 0 u

60.9 37.3 40.1 43.0 8 7 6 6.5 56.9 143 155 167 5 9 0 is
58.9 39.3 42.3 45.3 8 6.5 6 6 54.8 144 156 168 5 8.5 0 go

u
65.0 46.1 49.6 53.1 8 6 7 7 56.9 145 157 169 5 8 0 W

-..J

65.3 40.5 43.5 46.5 8 6 6 6 53.0 147 159 171 5 8 0 w

61.3 41.0 44.0 47.0 8 6 6 6.5 49.0 148 160 172 5 9 0 i'5
59.1 43.4 46.5 49.6 8 6 6 6 49.0 149 161 173 5 7.5 0 ~

61.5 44.3 47.4 50.5 8 6 6 6.5 49.3 151 163 175 5 8 0 Vl«
59.5 46.8 50.0 53.3 9 7.5 6 6 49.3 152 164 176 5 6.5 0 :r:

59.8 47.5 50.8 54.0 9 7.5 6 6.5 49.5 154 166 178 5 7 0 ~

59.8 48.0 51.3 54.5 9 7 6 6 49.5 155 167 179 5 6 0 f-

59.8 50.6 54.0 57.4 9 7 6 6 49.5 156 168 180 5 6 0 ~
:r:

60.0 51.3 54.6 58.0 9 7 6 6 49.6 157 169 181 5 6 0 Vl

60.0 52.1 55.5 58.8 9 7 6 6 49.6 159 171 183 6 8 0 Vl

60.4 54.5 58.0 61.5 9 6.5 6 6 49.9 160 172 184 6 8 0

50 FT 37 39 13 10 7 6 6 47.1 61.8 66.3 70.6 9 6 6 6 41.0 131 143 155 6 8.5 0 50 FT 37 39 18 10 7 7 7 60.9 62.9 66.6 70.4 9 6 6 6 52.5 167 179 191 6 7 0

SPAN (S) = 16 FT HEIGHT (HT) = 14 FT OR 15 FT OR 16 FT
BOTTOM SLAB BARS

B2 BARS
WALL BARS

K3
HT-14 HT-15 HT-16 SIZE SPA. G1

J4 BARS

C4

TOP SLAB BARS
A1 BARS J3 BARS A2 BARS

K2
TX SIZE SPA. SIZE SPA. C1 HT_14'HT_15'HT_16,SIZE SPA. SIZE SPA.

MEMBER
DESIGN THICKNESS

FILL TS BS

1 FT 13 14 11 7 7.5 6 7 117.8 38.0 40.4 42.8 7 7.5 6 6.5 117.8 178 190 202 5 7.5 12
2 FT 13 14 11 7 7 7 7.5 121.8 38.0 40.4 42.8 7 7 6 6.5 117.8 178 190 202 5 7 12
4 FT 12 14 11 7 6.5 6 6 117.8 37.8 40.3 42.6 7 6.5 6 6 117.8 178 190 202 5 6.5 0
6 FT 12 14 12 7 6.5 6 6 83.6 37.8 40.3 42.6 7 6.5 6 6 95.9 178 190 202 5 7 0
8 FT 12 14 13 7 6.5 7 6.5 77.9 37.8 40.3 42.6 7 6 6 6 80.0 178 190 202 5 6.5 0
10FT 13 16 13 7 6 7 6.5 75.9 38.4 40.8 43.3 8 7.5 6 6 77.9 180 192 204 5 6.5 0
12 FT 14 17 14 7 6 7 6.5 72.1 40.8 43.3 45.8 8 7 7 8 76.3 181 193 205 5 6 0
14 FT 16 18 14 8 7 7 6.5 78.3 45.3 48.1 50.9 8 6.5 7 7 74.1 182 194 206 5 6 0
16 FT 17 19 15 8 7 7 6.5 78.6 47.8 50.6 53.5 8 6.5 7 6.5 72.5 183 195 207 6 8 0
18 FT 17 20 15 8 6.5 7 6.5 72.5 42.0 44.5 47.0 8 6 7 7.5 66.3 184 196 208 6 8 0
20 FT 19 21 15 8 6.5 7 6 72.5 50.8 53.8 56.8 8 6 7 6.5 66.3 185 197 209 6 8 0
22 FT 20 23 16 8 6 7 6 72.8 45.4 48.0 50.6 8 6 7 7 66.5 187 199 211 6 8 0

BAR DIMENSIONS DIAGRAM
SyMMETRICAL ABOUT ~ CULVERT.

SHEET NO.
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112011
4/1812011

CONCRETE
SINGLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 16 FEET
HEIGHT (HT): 8 THRU 16 FEET

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

LJ
T

o
ALTERNATE J3 BAR

AT CONTRACTOR'S OPTION. ALTERNATE J3 BARS MAY BE
USED WHEN THE DISTANCE BETWEEN THE ENDS OF J3 BARS
IN THE TOP SLAB IS LESS THAN 2'-0". DIMENSION L1
(NOT C1) SHALL BE USED WITH ALTERNATE J3 BARS.
WHERE L1 IS EQUAL TO 18". 22" AND 28" FOR #4. #5
AND #6 BARS. RESPECTIVELY. ADDITIONAL P1 BARS ARE
REQUIRED WITH ALTERNATE J3 BARS WITH A LENGTH
EQUAL TO A1 BARS. AND SIZE AND SPACING EQUAL TO J3
BARS. NO ADDITIONAL PAyMENT WILL BE MADE FOR THIS
SUBST ITUT I ON.

L1

7 0

8 0

7 0

8 0
6 0

6 0
6 0

6.5 0

6.5 0
6.5 0

6.5 0

7.5 0
7.5 0

7.5 0

7

7

7

6

6

6

6
6

6

6

6

6

6

6

221

212

215
214

219

225

222

227

218

223
224

226

216

220

211

209

206

214

207

203
204

215

213

202

208

212

200

210

191

201

194
192

195

199

197

188

198

203
202

190

196

200

68.1

69.1
69.1

67.5

66.9

68.5
68.8

67.3

66.5

68.5

69.5

67.3

67.9

68.8

7
7

7

7

7

7

7

7

7

7

6.5

6.5

6.5

6.5

7

7

7

7

7

7

7
7

7

7

7
7

7

7

7

6

6

7

6

7
7

6

Vl
f-

Vl
<Il

f­
:r:

6.5

6.5
6.5

6.5

7.5
7.5

9
9

9

9

9
9

9
9

9

9
9

9
9

9

73.1

57.1
56.6

59.5

76.3

58.3

72.0

61.5

68.6

62.6

67.5

72.5

68.0

61.0

69.1

72.8

58.5
56.6

58.0

55.3
53.8

59.5
54.3

65.4
68.6

69.8

64.8
64.3

CL.
2"

- 2" CL. (J 3. B2)

~

TX

(TYP. )

B2 BAR---;

-3" CL. (J4. B2)

1 t" CL.

62.1

50.9

55.5
53.8

52.3

56.4
51.4

61.5

65.3

55.0

69.3
66.4
65.8

61.0

I

73.1

75.6
75.6

73.9

75.3

74.9

73.5

74.5

72.8

73.5

74.3

74.9
75.3

76.0
6
6

6
6

6

6

6

6

6

6

6
6

6
6

C1

S

7

7

7

7

7

7

7

7
7

7

7
7
7

7

,r-A2 BAR

'LA1 BAR

J 4 BAR-----l
C4

7
7
7

7

6

6

6

6
6

6

6.5
6.5

6.5

6.5

9

9

9

9

8

9

9

9

9

9

9

8

9

9

22

21

19
18
18
17

23

22

25

23
24
24

16

2031

38
37

27

34

32

35

39

28

24

36

33

30

26

50 FT 37

28 FT 24

24 FT 22

34 FT 28

30 FT 26

38 FT 30

26 FT 23

32 FT 27

36 FT 29

42 FT 32

48 FT 36

44 FT 34
46 FT 35

40 FT 31



AREA OF STEEL REQUIRED FOR J5 BARS IN WINGS (SQ. IN. 1FT. )
WALL HEIGHT VS. WALL THICKNESS

CD Backfi II S lope = 2: 1

Wa I I Thickness Wa I I Height (ft. )

TX (in. ) 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
8 0.168 0.168 0.197 0.291 0.414 0.429 0.578 0.766 1.003
9 0.168 0.168 0.168 0.244 0.346 0.456 0.477 0.626 0.809 1.034 1.312

10 0.168 0.168 0.168 0.211 0.298 0.407 0.487 0.532 0.683 0.864 1.084 1.349
11 0.168 0.168 0.168 0.185 0.261 0.357 0.475 0.520 0.592 0.746 0.929 1. 147 1.405
12 0.168 0.168 0.168 0.233 0.318 0.422 0.548 0.554 0.658 0.816 1.002 1.220 1.475
13 0.168 0.168 0.168 0.210 0.287 0.380 0.493 0.588 0.589 0.729 0.892 1.081 1.301
14 0.168 0.168 0.192 0.261 0.346 0.448 0.569 0.623 0.659 0.805 0.973 1.167 1.390
15 0.168 0.176 0.240 0.317 0.411 0.521 0.652 0.658 0.734 0.886 1.059 1.258
16 0.168 0.222 0.293 0.379 0.481 0.601 0.693 0.693 0.813 0.971 1.151
17 0.168 0.206 0.273 0.352 0.447 0.557 0.686 0.729 0.752 0.897 1.061 1.247
18 0.255 0.329 0.417 0.520 0.639 0.764 0.764 0.834 0.985 1.156
19 0.309 0.391 0.487 0.599 0.727 0.800 0.800 0.920 1.078
20 0.291 0.368 0.459 0.563 0.684 0.821 0.836 0.863 1.011
21 0.348 0.433 0.532 0.645 0.774 0.871 0.871 0.952
22 0.411 0.504 0.611 0.733 0.870 0.907 0.970
23 0.479 0.580 0.696 0.826 0.943 0.943
24 0.456 0.552 0.662 0.786 0.925 0.979
25 0.527 0.632 0.750 0.882 1.015
26 0.604 0.717 0.843 0.984
27 0.686 0.807 0.942

AREA OF STEEL REQUIRED FOR J5 BARS IN WINGS (SQ. IN. 1FT. )
WALL HEIGHT VS. WALL THICKNESS

CD Backfi II S lope = 3: 1

We I I Thickness We I I Height (ft. )

TX (in. ) 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
8 0.168 0.168 0.168 0.187 0.264 0.362 0.425 0.475 0.612
9 0.168 0.168 0.168 0.168 0.222 0.303 0.403 0.456 0.504 0.637 0.795

10 0.168 0.168 0.168 0.168 0.191 0.261 0.346 0.450 0.487 0.541 0.671 0.824 1.005 1.217
11 0.168 0.168 0.168 0.168 0.168 0.229 0.304 0.394 0.501 0.520 0.583 0.713 0.864 1.039
12 0.168 0.168 0.168 0.168 0.204 0.271 0.351 0.445 0.554 0.554 0.629 0.760 0.910
13 0.168 0.168 0.168 0.168 0.185 0.244 0.316 0.401 0.501 0.588 0.588 0.679 0.812 0.963
14 0.168 0.168 0.168 0.168 0.223 0.288 0.365 0.455 0.560 0.623 0.623 0.733 0.868
15 0.168 0.168 0.168 0.204 0.264 0.335 0.417 0.513 0.623 0.658 0.669 0.791
16 0.168 0.168 0.189 0.244 0.309 0.385 0.474 0.575 0.690 0.693 0.727
17 0.168 0.168 0.176 0.227 0.287 0.358 0.440 0.533 0.640 0.729 0.729 0.788
18 0.168 0.212 0.269 0.334 0.411 0.498 0.597 0.709 0.764 0.764
19 0.199 0.252 0.314 0.385 0.467 0.559 0.664 0.782 0.800
20 0.188 0.237 0.295 0.362 0.439 0.526 0.625 0.735 0.836
21 0.224 0.279 0.342 0.415 0.497 0.590 0.694 0.810
22 0.265 0.325 0.393 0.471 0.558 0.657 0.766
23 0.308 0.373 0.447 0.530 0.624 0.727
24 0.294 0.356 0.426 0.505 0.594 0.692
25 0.340 0.407 0.482 0.566 0.661
26 0.389 0.461 0.542 0.632
27 0.442 0.519 0.605

NOTE:

THE WALL HEIGHT IS EQUAL TO THE BARREL HEIGHT (HT) PLUS THE TOP
SLAB THICKNESS (TS). WHEN WALL HEIGHT IS IN BETWEEN OR OUTSIDE
TABULATED WALL HEIGHTS. THE AREA OF STEEL REQUIRED SHOULD BE
INTERPOLATED BETWEEN OR EXTRAPOLATED FROM ADJACENT AREAS OF
STEEL USING THE ACTUAL WALL HEIGHT.

IF AREA OF STEEL IN THE WALL OF THE CULVERT (J4 BARS) IS
GREATER THAN THAT INDICATED IN THE TABLE. USE THE SAME SIZE AND
SPACING FOR THE J5 BARS IN THE WINGS. HOWEVER. IF THE AREA OF
STEEL PROVIDED BY MATCHING SIZE AND SPACING OF THE J4 BARS IS
INSUFFICIENT. INCREASE THE SIZE OF THE J5 BARS (#8 MAX.)
ANDIOR DECREASE THE SPACING OF THE J5 BARS (6" MIN.). USE
SMALLEST BAR SIZE POSSIBLE BASED ON MINIMuM SPACING.

MINIMuM STEEL TO BE USED IN THE WINGS FOR J5 BARS IS #4 BARS AT
14" CENTERS (AREA OF STEEL = 0.1683 SQ. IN./FT.)

CD SEE STANDARD PLAN 703.37C. SHEET 2 OF 2 FOR BACKFILL SLOPE TO
BE USED BASED ON SKEW.
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CONCRETE BOX CULVERT
EXTERIOR WING REINFORCEMENT

DATE EFFECTIVE:
DATE PREPARED:
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BACKFILL

SLOPE
(H:V)

WING BACKFILL TABLE

WING SKEW A B
TRANSITION

<DEGREES) <DEGREES) ANGLE <DEGREES)

<0 >90 65
0 90 65
5 85 58
10 80 51
15 75 43
20 70 37
25 65 29
30 60 22
35 55 33
40 50 28
45 45 23
50 40 19
55 35 14
60 30 10

-----------------------------------------------------------------------\----------------------------------------------------------

~RIGHT OF WAY LINE

PLAN OF WINGS AND SLOPE TRANSITION LINES
NOTE: BACKFILL TRANSITION ANGLE AND BACKFILL SLOPE SHALL APPLY TO
ALL BOX CULVERTS REGARDLESS OF TYPE - SINGLE. DOUBLE. OR TRIPLE.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE BOX CULVERT
EXTERIOR WING BACKFILL

SLOPE TRANSITION

DATE EFFECTIVE:
DATE PREPARED:

04/0112011
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SKEW OF 20° OR MORE

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE BOX CULVERTS
CUTTING DETAILS

EXTENSION TO STRAIGHT WINGS

SIDE ELEVATION
NO SKEW OR SKEWS LESS THAN 20° GENERAL NOTES:

THE HATCHED PARTS OF THESE DRAWINGS INDICATE THOSE PORTIONS OF
THE EXISTING CULVERT WHICH ARE TO BE REMOVED.

ALL REINFORCING BARS WITHIN AREAS SHOWN TO BE REMoVED. THAT
ARE BONDED IN UNDISTURBED OLD CONCRETE. SHALL BE CLEANLY STRIPPED.
STRAIGHTENED. AND EXTENDED INTO NEW CONCRETE.

SEE STANDARD SPECIFICATIONS FOR REQUIRED BUSHHAMMERING AND
TREATING OF OLD CONCRETE SURFACES WHICH ARE TO RECEIVE NEW CONCRETE.

A CONTINUOUS V-GROOVE AT LEAST 1" IN DEPTH SHALL BE CUT ON THE
FACE OF THE CONCRETE AS A GUIDE FOR THE LINE OF BREAK AND TO PREVENT
SPALLING.

THE BOX EXTENSION OPENING SHALL BE BUILT TO MATCH THE EXISTING
BOX OPENING. WHEN THE EXISTING OPENING DOES NOT MATCH A SIZE FROM
THE TABLES. THE NEXT LARGER SIZE SHALL BE USED FOR DETERMINING THE
MEMBER SIZES AND REINFORCEMENT. DATE EFFECTIVE:

DATE PREPARED:
10-01-2009
8/18/2009 703.38A
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE BOX CULVERTS
CUTTING DETAILS

EXTENSION TO FLARED WINGS

GENERAL NOTES:
THE HATCHED PARTS OF THESE DRAWINGS INDICATE THOSE PORTIONS OF
THE EXISTING CULVERT WHICH ARE TO BE REMOVED.

ALL REINFORCING BARS WITHIN AREAS SHOWN TO BE REMoVED. THAT
ARE BONDED IN UNDISTURBED OLD CONCRETE. SHALL BE CLEANLY STRIPPED.
STRAIGHTENED. AND EXTENDED INTO NEW CONCRETE.

SEE STANDARD SPECIFICATIONS FOR REQUIRED BUSHHAMMERING AND
TREATING OF OLD CONCRETE SURFACES WHICH ARE TO RECEIVE NEW CONCRETE.

A CONTINUOUS V-GROOVE AT LEAST 1· IN DEPTH SHALL BE CUT ON THE
FACE OF THE CONCRETE AS A GUIDE FOR THE LINE OF BREAK AND TO PREVENT
SPALLING.

THE BOX EXTENSION OPENING SHALL BE BUILT TO MATCH THE EXISTING
BOX OPENING. WHEN THE EXISTING OPENING DOES NOT MATCH A SIZE FROM
THE TABLES. THE NEXT LARGER SIZE SHALL BE USED FOR DETERMINING THE
MEMBER SIZES AND REINFORCEMENT. DATE EFFECTIVE:

DATE PREPARED:
10-01-2009
8/18/2009 703.38A
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LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.46.
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OF ALL WALLS)
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PLAN OF BOTTOM SLAB
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GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(c) J4 BAR SPACING

L#4-F BARS

G BARS AT S. F. (a) 12"

J5 BARS AT FILL FACE

(b)

( c)J4 BARS AT FILL FACE

A2 BARS

B2 BARS AT STREAM FACE

ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

L#4-F BARS '---TRANS. JOIN T L#4-F BARS
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LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:
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CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.46.
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GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(c) NOT SPECIFIED ON THIS SHEET

(d) NOT SPECIFIED ON THIS SHEET

(e) NOT SPECIFIED ON THIS SHEET

(f) NOT SPECIFIED ON THIS SHEET

(g) NOT SPECIFIED ON THIS SHEET

(h) FOR DESIGN FILLS OVER 2'-0"

(i) FOR DESIGN FILLS 2'-0" OR LESS

(j) NOT REQUIRED FOR CLEAR SPANS ~ 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF REQUIRED. THE MINIMUM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN.
THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.
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-II~ "----EXPOSED
--J.L....L- SURF ACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.
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WINGS: STRAIGHT
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GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.47. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.
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DOWNSTREAM HEADWALL
REINFORCEMENT
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IF BARS
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IF 02 BARS ARE REQUIRED. THE MINIMuM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.
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-II~ "----EXPOSED
--J.L....L- SURF ACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.
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GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.47. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.
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F BARS~
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DOWNSTREAM HEADWALL
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IF 02 BARS ARE REQUIRED. THE MINIMuM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.
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SQUARED
FLARED

703.41H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
DOUBLE BOX CULVERT
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USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.~6.

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.~7. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1 1/2 "

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMuM

(c) J~ BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING
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GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

-.iii. CULVERT

PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.
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8,jRS J3 BARS AT TOP

1~#8-D1 BAR #8-01 BAR;I A 2-#7-J1 BARS
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,
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, 02 BAR (j) S 0:: 0:: 0:: 02 BAR (J )
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,
<t ;;'il-;;'i, m m

LL >- LL >--, I <t.c I <t.c
LL LL - - LL LL, I I i V1 i V1 I I,
i i 0::0- 0::0- i i A 2-#7-J1 BARS, I <to I <to

'- ----------------- --- -N OJI------ ----- N co 1--" -- --- ------------ - - "

'OI>-I'S
~~.)" '----- TRANSVERSE JOINT

~~

J3 BARS AT TOP

~
A1 BARS AT BOTTOM

FLOW-

SHEET NO.

2 OF 3

SQUARED
FLARED

703.41H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
DOUBLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

1010112011
5/1312015

DATE EFFECTIVE:
DATE PREPARED:

( c) NOT SPECFIED ON THIS SHEET

( d) SAME SIZE AND SPACING AS A2 BARS

( e) A2 BAR SPACING

(f) NOT SPECFIED ON THIS SHEET

( g) NOT SPECFIED ON THIS SHEET

( h) FOR DESIGN FILLS OVER 2'-0"

(i) FOR DESIGN FILLS 2'-0" OR LESS

(j) NOT REQUIRED FOR CLEAR SPANS ~ 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF REQUIRED. THE MINIMUM LENGTH EACH SIDE OF Ii. WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN.
THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

SECTION NEAR INTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

H1 BARS ALTERNATED WITH H2 BARS

A1 BARS

;....- h I;;::: H1 BAR
1\#4-F BARS 1\#4-F BARS H2 BAR-

~H2 BAR H1 BAR- Il+--
CONST. JT.- ~ """ -CONST. JT.

2-#7-J1 BARS ~
p"~.'Q ~ ~~.'Q ~ P'.~'q P'.~~

LKEYED LKEYED
~2-#7-J1 BARS

.. ~ CONST. JOINT CONST. JOINT

~
~VAR[ED liVARIED 2-#5-E1

#4-F BARS 1---#4-F BARS AT 14 " 1---#4-F BARS AT 14" #4-F BARS ;_
AT 14" CTS. FACE AT 14" CTS. BARS I

AT EACH FACE----.J
CTS. AT EACH CTS. AT EACH FACE

- AT EACH FACE

~~V ~ ~ "'-..;~r:::
co

~KEYED CONST. JOINT
co

~KEYED CONST. I'
~ ~ JOINT

~j".'Q 1 ':'j".oq ~~.'Q 1 ':"j"." P'.~"Q 1 P.~"Q P'.~"Q 1 P',~~

L#4-F BARS 'L#4-F BARS '----- TRANS. JOINT L#4-F BARS L#4-F BARS

12 11 G BARS AT EACH FACE (a) (b) B1 BARS AT EACH FACE (b) G BARS AT EACH FACE ( a) 12"

VARIED A BARS ( d) (e) 1- A2 BARS

H3 BARS

FLOW-
2-#5-E 1

BARS



TOP SLAB~

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS
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JOINT
(TYP. )
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l-H3 BARS

3-#4-F BARS

,H1 BARS
Ir-H2 BARS
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4" ~ r-~ CULVERT
1 m ,
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'-----1

G BARS-----c ~'
Vl ~ I
~ t; I 1 ~ff

m:::: k CL.
'j- :: I'
i f- I
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v.;.

,-A2 BARS

BARS

#4 -F BARS AT ABOUT 14" CENTERS

J 3 BARS---,

J5 BARS-----1
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DOWNSTREAM WINGS REINFORCEMENT
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~5 BARS1 l-H3 BARS
2-#4-F BARS 3-#4-F BARS

VAR. #4-F BARSI114" #4-F BARS AT ABOUT 14" CENTERS

AT 14" CENTERS UPSTREAM FLARED WINGS REINFORCEMENT

#4-F BAR-

18"

(TYP. )

SLAB

S TX

LBOTTOM

GRANULAR BACKFILL----'

TX S TI

f­
:r:

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

#4-F BARS AT ABOUT 14" CENTERS
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~ U,,---- A2 BARS
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BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS

J4 BARS-----1

2-#4-F BARS
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l..L V I"
I ~ 1

i f- IfftfE:1:c'1,--"
~ CL. ~

-.<N ---'
~ U,,---- A2 BARS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"

Vl Vl
0:: f­
4 U
m

~

J4 BARS-----1

2-#4-F BARS

'. ',---- A1
• I>--B2 BARS

LL
I

i
I

N~
'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~
v;.~ :\

_IN~ V:-q
'{>'

-II~ "----EXPOSED
--J.J-....L- SURFACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.
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CONCRETE
DOUBLE BOX CULVERT

SKEW: SQUARED
WINGS: FLARED
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JEFFERSON CITY. MO 65102
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DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.47. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

20"

/

#8-01 BAR---.Y

F BARS~ ~I

\

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

20" ,~#5-R3 BARS
""'~---=-'-----"'V AT 12" CTS.~02 BAR (bJ

/

DOWNSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

IF BARS

j

IF 02 BARS ARE REQUIRED. THE MINIMuM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

\.
L#5-R1 BARS

AT 12" CTS.

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

#5-R2 BARS 12" 12"
AT 12" CT S.-~ Ir--(-=T--=Y':-P-.~)+-----'-=-------.,.,

""IF BARS

\.
L#5-R1 BARS

AT 12" CTS.

12 If

(bJ #8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"
NOT REQUIRED FOR CLEAR SPANS 5 10'-0"

UPSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

12"
02 BAR (b J -N (TYP. )

,\1,

20"
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LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.46.
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H3 BARS AT BOTTOM

8~ ~~
~ ;;::i ~~ ~
I- ;;~ <to I-

~+--....c[JJ=:....[JJ-------,~_-----~

til
f­
U

J5 BARS AT BOTTOM (c) J4 BARS AT BOTTOM (c) J5 BARS AT BOTTOM 12"
+-=--r4-#5-E1 BARS

12 " (bl) M(Ib ) (SIMILAR AT ENDS
1,--_M-I----G-B-A-R-s-(-0-)------!>'-rE-I_t',,---------------B-2-B-A-R_S_A_T_B_O_T_T_O "T"t--ro+- G_B_A_R_S_(_O_) --+-I _ J OF ALL WALLS)

til
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W
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Z
W
U

(L \ \o
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u..
I

i \,\
u..
I

i

12/f G BARS (0) ( b)

~TRANSVERSE JOINT

B2 BARS AT BOTTOM (b) G BARS (0)

J5 BARS AT BOTTOM (c) I' J4 BARS AT BOTTOM (c) J5 BARS AT BOTTOM
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LEFT ADVANCE
STRAIGHT

703.42H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
DOUBLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

1010112011
5/1312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(0) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMuM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(t) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING

AT TOP (d)
VARIED A BARS

L#4-F BARS l
G BARS AT S. F. (a) 12 ff

J5 BARS AT FILL FACE

( e)

(e) VAR. A BARS (d)

(c)

(b)

(gl VAR. A BARS (t)

J4 BARS AT FILL FACE

B2 BARS AT STREAM FACE

A2 BARS

L#4-F BARS ~TRANSVERSE JOINTL#4-F BARS

ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

3'-0"

A2 BARS AT TOP

PLAN OF BOTTOM SLAB

A1 BARS

J3 BARS AT FILL FACE

( b)

L#4-F BARS

G BARS AT S. F. (0)

J5 BARS AT FILL FACE

(e)

f----, f\#4-F BARS f\#4-F BARS rl--

2-#7-J 1 BARs,~CONST'JT.~~~~m.~~~~~1~~~~~~J~~~~~~~.~K~E~Y~E~D~~~~j~~~~~~~~~~~~~f'-CONST. JT. 2-#7.-J 1 BARS
~KEYED ~#4-F BAR '~ ~#4-F BAR AT

CONST. JT. n AT F.F. CONST. JT. n FILL FACE

A
~ VARIED \ \r-VARIED~2-#5-E1

2-#5-E1 AT#t;~, ~~~: "'--#4-F BARS AT 1---#4-F BARS AT 14" :f-~4~A~fs. BARS~I
BARS A~~'"""''----A-T-S-T-R-E-AM-F-A-C-E--j-..LJ+--.....JI=I===t---14_"_C_T_S_._A_T_S_._F_·_H t-__C_T_S_._A_T_S_T_R_E_A_M_F_A_C_E ~=I=I=~tTL--A-T-S-T-R-E-A-M-F-A_CE__..::::...;~~

t:ie:: ~ ~ ,~
00 00 ,

rKEYED CONST. JT. ~ rKEYED CONST. JOINT

FLOW-

AT TOP (d)
VARIED A BARS
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LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.46.
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til
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J5 BARS AT BOTTOM (c) J4 BARS AT BOTTOM (c) J5 BARS AT BOTTOM 12"
+-=--r4-#5-E1 BARS

12 " (bl) M(Ib ) (SIMILAR AT ENDS
1,--_M-I----G-B-A-R-s-(-0-)------!>'-rE-I_t',,---------------B-2-B-A-R_S_A_T_B_O_T_T_O "T"t--ro+- G_B_A_R_S_(_O_) --+-I _ J OF ALL WALLS)

til
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12/f G BARS (0) ( b)

~TRANSVERSE JOINT

B2 BARS AT BOTTOM (b) G BARS (0)

J5 BARS AT BOTTOM (c) I' J4 BARS AT BOTTOM (c) J5 BARS AT BOTTOM

SHEET NO.

1 OF 3

LEFT ADVANCE
STRAIGHT

703.42H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
DOUBLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

1010112011
5/1312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(0) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMuM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(t) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING

AT TOP (d)
VARIED A BARS

L#4-F BARS l
G BARS AT S. F. (a) 12 ff

J5 BARS AT FILL FACE

( e)

(e) VAR. A BARS (d)

(c)

(b)

(gl VAR. A BARS (t)

J4 BARS AT FILL FACE

B2 BARS AT STREAM FACE

A2 BARS

L#4-F BARS ~TRANSVERSE JOINTL#4-F BARS

ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

3'-0"

A2 BARS AT TOP

PLAN OF BOTTOM SLAB

A1 BARS

J3 BARS AT FILL FACE

( b)

L#4-F BARS

G BARS AT S. F. (0)

J5 BARS AT FILL FACE

(e)

f----, f\#4-F BARS f\#4-F BARS rl--

2-#7-J 1 BARs,~CONST'JT.~~~~m.~~~~~1~~~~~~J~~~~~~~.~K~E~Y~E~D~~~~j~~~~~~~~~~~~~f'-CONST. JT. 2-#7.-J 1 BARS
~KEYED ~#4-F BAR '~ ~#4-F BAR AT

CONST. JT. n AT F.F. CONST. JT. n FILL FACE

A
~ VARIED \ \r-VARIED~2-#5-E1

2-#5-E1 AT#t;~, ~~~: "'--#4-F BARS AT 1---#4-F BARS AT 14" :f-~4~A~fs. BARS~I
BARS A~~'"""''----A-T-S-T-R-E-AM-F-A-C-E--j-..LJ+--.....JI=I===t---14_"_C_T_S_._A_T_S_._F_·_H t-__C_T_S_._A_T_S_T_R_E_A_M_F_A_C_E ~=I=I=~tTL--A-T-S-T-R-E-A-M-F-A_CE__..::::...;~~
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GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(e) NOT SPECIFIED ON THIS SHEET
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IF REQUIRED. THE MINIMUM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN.
THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

(k) H2 BARS AS REQUIRED. QUANTITY OF BARS VARIES WITH SKEW.
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AND MEMBER DIMENSIONS

-II~ "----EXPOSED
--J.L....L- SURF ACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.
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DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.47. FOR J5 BARS •
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

20"

#8 -D 1 BARI--..Y
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

20" ,~#5-R3 BARS
""'~--'-----""V AT 12" CTS.~

#8-D1 BARI--..Y I
4-#8-H

BARS

02 BAR (bJ

.
F BARSi «J

( 1P'~~
/

DOWNSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

IF BARS

j

IF 02 BARS ARE REQUIRED. THE MINIMUM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

20"
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5" 1 "L..-#8-D1 '---#5-R1 BARS
~~ BAR AT 12" CENTERS

4-#8-H
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UPSTREAM HEADWALL
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AT 12" CTS.-" ,.__-1'-=2'-------1-<---'-1=-2_...,

"'-J (TYP.)

IF BARS

12 "

(bl #8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"
NOT REQUIRED FOR CLEAR SPANS 5 10'-0"

'L #8-01 '---#5-R1 BARS
BAR AT 12" CTS.

20"

1 _ 12"
(b)~ (TYP.)
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LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.46.
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SHEET NO.

LEFT ADVANCE
FLARED

703.43H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
DOUBLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

1010112011
5/1312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMuM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING

3'-0"

DEVELOPED ELEVATION OF EXTERIOR WALL
J1 AND J6 BARS MAY BE BENT IN FIELD OR SHOP.

AS SHOWN IN SLAB PLAN)

VARIED A BARS AT TOP (d)

\~"

J3 BARS AT FILL FACE

A1 BARS (g) VAR. A BARS (f)

f----, 1I#4-F BARS II #4-F BARS r -
CONST. JT.-----, -CONST. JT.

2-#7-J6:AR~
~ ~

~2-#7-J1IL- KEYED 1\#4-F BAR AT IL- KEYED 1\#4-F BAR AT
BARS

CONST. JT. FILL FACE CONST. JT. FILL FACE

~VARIED \ \ rVAR[ED~-"#4-F BARS #4-F BARS
AT 14" CTS. "'----- #4 - F BARS AT 14" "'----- #4 -F BARS AT 14" AT 14" CTS. BARS~

1\ AT STREAM FACE~ CTS. AT STREAM FACE CTS. AT STREAM FACE AT STREAM FACE /

~~ ~ ~ ~t-::/' BEND LINE~r- co
~KEYED CONST. JOINT

co
~KEYED CONST. JOINT -...:- -

1 1 1 1

J L#4-F BARS L#4-F BARS L-TRANSVERSE JOINT L#4-F BARS L#4-F BARS l
12" G BARS AT S.F. (a) (b) B2 BARS AT STREAM FACE (b) G BARS AT S. F. ( a) 12/1

J5 BARS AT FILL FACE I (6) J4 BARS AT FILL FACE I (c) J5 BARS AT FILL FACE

VARIED A BARS (SPACED (e) I A2 BARS (e) VARIED A BARS (d)

FLOW-
2-#5-E 1

BARS



PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.
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GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM
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JEFFERSON CITY. MO 65102
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( c) NOT SPECIFIED ON THIS SHEET

( d) SAME SIZE AND SPACING AS A2 BARS

( e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

( g) A1 BAR SPACING

( h) FOR DESIGN FILLS OVER 2'-0"

(i) FOR DESIGN FILLS 2'-0" OR LESS

(j) NOT REQUIRED FOR CLEAR SPANS ~ 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF REQUIRED. THE MINIMUM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN.
THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

(k) H2 BARS AS REQUIRED. QUANTITY OF BARS VARIES WITH SKEW.

SECTION NEAR INTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

H1 BARS ALTERNATED WITH H2 BARS

A1 BARS (g) VARIED A BARS (f)

;....- h I;;::: H1 BAR
1\#4-F BARS 1\#4-F BARS H2 BAR R!! rH2 BAR H1 BAR

CONST. JT.- ~ CONST. JT.

2-#7-J1 BARS ~
p"~.'Q ~ ~~.'Q ~ P.~~ P.~'q

~2-~-J1 BARS
LKEYED LKEYED.. ~ CONST. JOINT CONST. JOINT

~VAR[ED [,VARIED~'#4-F BARS 1---#4-F BARS AT 14 " 1---#4-F BARS AT 14" #4-F BARS ;_
AT 14" CTS. FACE AT 14" CTS. BARS

AT EACH FACE~
CTS. AT EACH CTS. AT EACH FACE

- AT EACH FACE

~~V ~ ~
~

~co
~KEYED CONST. JOINT

co
~KEYED~ ~ CONST. JOINT

~j".'Q 1 ':'j".oq ~~.'Q 1 ':"j"." P'.~"Q 1 P.~'q ~j".'" ~ ':'j".oq

L#4-F BARS 'L#4-F BARS I..- TRANSVERSE JOINT L#4-F BARS L#4-F BARS l
12 11 G BARS AT EACH FACE (a) (b) B1 BARS AT EACH FACE (b) G BARS AT EACH FACE ( oj 12/1

VARIED A BARS ( d) (e) 1- A2 BARS (e) VAR. A BARS (d)

H3 BARS

FLOW-
2-#5-E 1

BARS



TOP SLAB~

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS
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LL
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'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~
v;.~ :\

_IN~ V:-q
'{>'

-II~ "-----EXPOSED
---J.l----.L- SUR FACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

20"

SECTIONS

CONCRETE
DOUBLE BOX CULVERT

SKEW: LEFT ADVANCE
WINGS: FLARED

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.47. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

#8-03 BAR--.Y
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

#8-03 BARI--.Y
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

IF BARS

j
\.

L#5-R1 BARS
AT 12" CTS.

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

l\;'~/

~r~ \L#8-01l1:J BAR

#5-R2 BARS 12" 12"
AT 12" CT S.-~ Ir--(-=T--=Y':-P-.~)+-----'-=-------.,.,

""IF BARS

12 If

l\
l:~. [> .

V~.~

~f~ \L#8-D1 L#5-R1 B~RS~ BAR AT 12" CTS.

UPSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

12"
02 BAR (b) -N (TYP. )

,\1,

(bl #8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"
NOT REQUIRED FOR CLEAR SPANS 5 10'-0"

IF 02 AND 04 BARS ARE REQUIRED. THE MINIMuM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

DATE EFFECTIVE:
DATE PREPARED:

1010112011
5/1312015 703.43H
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USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 7Q3.46.

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS
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,~4-#5-E1 BARS
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1- -I OF ALL WALLS)

J5 BARS AT BOTTOM (cll J4 BARS AT BOTTOM 1(c) J5 BARS AT BOTTOM

SHEET NO.

1 OF 3

RIGHT ADVANCE
STRAIGHT

703.44H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
DOUBLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

10/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(0) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMuM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING

AT TOP (d)
VARIED A BARS(e)

L#4-F BARS

G BARS AT S.F. (0) 12/1

J5 BARS AT FILL FACE

(b)

I (c)

3'-0 11

BARS

CoNST. JT.

L#4-F

A2 BARS AT TOP

A1 BARS

PLAN OF BOTTOM SLAB

A2 BARS

TRANSVERSE JOINT~

ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

J3 BARS AT FILL FACE

J4 BARS AT FILL FACE

B2 BARS AT STREAM FACE

r--KEYED CoNST. JOINT

VAR. A BARS (f) (g)

3/-0 11

(b)

(c) I

( e)

G BARS AT S. F. (0)

J5 BARS AT FILL FACE

AT TOP (d)
VARIED A BARS

i--h f\#4-F BARS f\#4-F BARS If-

CONST. JT ..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~CONST. JT.
2-#7-J1 BARS'~ 'KEYED ~ , .~ ~2-#7-J1 BARS

.~ ~#4-F BAR AT~KEYED ~#4-F BAR
CONST. JT. n FILL FACE CONST. JT. n AT F.F.

A
~ VARIED \ \ l/VARIED~·2-#5-E1

#4-F BARS #4-F BARS
AT 14" CTS. 1 ~#4-F BARS AT 14" ~#4-F BARS AT AT 14" CTS. BARS~

AT STREAM FACE~ CTS. AT STREAM FACE 14" CTS. AT S.F. AT STREAM FACE /

~ ....

VARIED A BARS (dl (e)

J
12"

2-#5-E 1
BARS

FLOW---
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GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(e) NOT SPECIFIED ON THIS SHEET

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

,,,,,,,,,,,,,,,,,,,,,

2-#7-J 1 BARS

,,,,,,,,,,,,,,,,,,,,

4-#8-H BARS

AT BOTTOM (f)

VARIED A BARS(g)

J3 BARS AT TOP

A1 BARS AT BOTTOM

TRANSVERSE JOINT
J3 BARS AT TOP

PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.

( g)

AT BOTTOM (f)

VARIED A BARS

2-#7-J1 BARS

4-#8-H BARS

- tlLI.. 1-- ......... ----- - - - tlLI.. 1-- ......... - .......... ------- ---
,..: W I <l:.c w I <l:.c ,..:
0 ;;::i Vl ;;::i Vl 0
[]] 0- <l: I 0::0- <l: I 0::0- 0- []]

0 >N <l:o >N <l:o 0
f- f- []]f- []]f- f- f-
<l: f- f- <l:

<l: H1 BARS ALTERNATED <l:
V, WITH H2 BARS AT TOP V,
f- f-

" U Vl Vl Uf- f-
~ ~ U LL LL U
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'<T I I '<T

2-#7-J 1 BARS "< '<T i f-- i f-- '<T

,p I <l:.c I <l:.c
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BAR []] 0:: 0:: []] H1<l: <l:
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LL LL
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IF REQUIRED. THE MINIMUM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 4B BAR DIAMETERS OR *CLEAR SPAN.
THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

(k) H2 BARS AS REQUIRED. QUANTITY OF BARS VARIES WITH SKEW.

CONCRETE
DOUBLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

SHEET NO.

2 OF 3

RIGHT ADVANCE
STRAIGHT

703.44H

REINFORCEMENT

SKEW:
WINGS:

10/0112011
5/1312015

DATE EFFECTIVE:
DATE PREPARED:

( g) A1 BAR SPACING

( h) FOR DESIGN FILLS OVER 2'-0"

(i) FOR DESIGN FILLS 2'-0" OR LESS

(j) NOT REQUIRED FOR CLEAR SPANS ~ 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

SECTION NEAR INTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

3/-0 11

H1 BARS ALTERNATED WITH H2 BARS

VARIED A BARS (f) (g) A1 BARS (g) VARIED A BARS (f)

P7\ I.~
-H1 BAR f\#4-F BARS f\ #4-F BARS H2 BAR =; F-H2 BAR H1 BAR

CONST. JT. CONST. JT.

HH':'''~
~~."i\ ~ ~~.'q ~ p,~~ P.~~

,,~-"' ""'FLOW LKEYED CONST. JOINT LKEYED CONST. JOINT--- A"RIED r-""'ED ~.,-"#4-F BARS ~#4-F BARS AT 14" .".-- #4-F BARS AT 14" #4-F BARS
2-#5-E 1 AT 14" CTS. CTS. AT EACH FACE CTS. AT EACH FACE AT 14" CTS. BARS~
BARS - AT EACH FACE-----.I AT EACH FACE I'

~/ ~ ~
~
~~

OJ OJ
CONST. t--

~ rKEYED CONST. JOI NT ~ rKEYED JOINT

".~~ 1 P.~~ p'~., 1 p'~."'l. P'.~'<l 1 P.~"Q '-"ri·'II 1 ~ri·"

L#4-F BARS L#4-F BARS ~ TRANSVERSE JOINT L#4-F BARS L#4-F BARS L
12 If G BARS AT EACH FACE ( a) (b) B1 BARS AT EACH FACE (b) G BARS AT EACH FACE (a) 12"

VARIED A BARS ( d) (e) A2 BARS ( e) VAR. A BARS (d)

H3 BARS



TOP SLAB~

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL
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CL.

.,.

.,,.

11"
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KEYED
CONST.
JOINT
(TYP. )
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Jo'.1
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l-H3 BARS

3-#4-F BARS
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1* <l: r-- ~ CULVERT
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SLABLBOTTOM

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS

#4-F BARS AT ABOUT 14" CENTERS

5-#4 -F BARS
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\,---H2 BARS

#4 -F BARS AT ABOUT 14" CENTERS

J3 BARS~

#4-F BARS AT ABOUT 14" CENTERS

til
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[]]

#4-F BARS AT ABOUT 14" CENTERS

UPSTREAM AND DOWNSTREAM WINGS REINFORCEMENT

. --'
N U

. --'
N U

,H1 BARS
\ .,---H2 BARSJ3 BARS~

2-#4-F BARS
til
0::
<l:
[]]

18 If

(TYP. )

GRANULAR BACKFILL~
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#4-F BARS AT ABOUT 14" CENTERS
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11"
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KEYED
CONST.
JOINT
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~ CULVERT
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";N --'
~ U,r- A2 BARS

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS

J 4 BARS---l

2-#4-F BARS

, ',---- A1
, I>--B2 BARS

I---
til til
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<l: U
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LL
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~ CULVERT
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l-H3 BARS
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BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"

til til
0:: f­
<l: U
[]] .

J 4 BARS---l

2-#4-F BARS

., ',---- A1
• I>--B2 BARS

LL
I

if
I

N~
'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~
v;,~ :\

_IN~ V:-q
'{>'

-II~ "----EXPOSED
--J.L....L- SURF ACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

SHEET NO.

3 OF 3703.44H

SECTIONS

CONCRETE
DOUBLE BOX CULVERT

SKEW: RIGHT ADVANCE
WINGS: STRAIGHT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

1010112011
5/1312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.47. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SYMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL .

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

#8-D1 BAR---.Y
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

#8-01 BARI---.Y
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

IF 02 BARS ARE REQUIRED. THE MINIMUM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

iF BARS

j ,
'--- "5-R1 BARS

AT 12" CENTERS

12"

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

~ ~I
\':;'''1 I
~ ~'

;"f""
5" 1 "'---- "ll-D1

.0: -' BAR
4-"ll-H

BARS

iF BARS

),

12"

(b) #8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"
NOT REQUIRED FOR CLEAR SPANS 5 10'-0"

12 "

20"

N(TYP.)

UPSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

I\t;' "1l ,{
:nfl\~

,JI" 1 'L "ll-D1 '--- "5-R1 BARS
-~ BAR AT 12" CTS.

4-"ll-H

BARS

D2 BAR (bl
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LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET. USE
ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END SECTION
BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO 50 FEET.

MINIMuM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE TRANSVERSE
JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH DESIGN
FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO MINIMIZE
THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.46.

LL
I

ir

12"
I I

END OF
WALL
(NOT
SHOWN)

G BARS (a)

J5 BARS AT BOTTOM

I

( c)J4 BARS AT BOTTOM

B2 BARS AT BOTTOM
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VARIED A BARS AT TOP (d)

OF 3
SHEET NO.

RIGHT ADVANCE
FLARED

703.45C

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
DOUBLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

1010112011
5/1312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMuM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

DEVELOPED ELEVATION OF EXTERIOR WALL
J1 AND J6 BARS MAY BE BENT IN FIELD OR SHOP.

AS SHOWN IN SLAB PLAN)

J3 BARS AT FILL FACE

A1 BARS

f----, f\#4-F BARS f\#4-F BARS ,-
CONST. JT.-----, CONST. JT.

2-#7-J6~AR~
~ ~

~2-#7-J1IL- KEYED f\#4-F BAR AT Ill- KEYED f\#4-F BAR
BARS

CONST. JT. FILL FACE CONST. JT. AT F.F.

~VARIED \ \ '-VARIED~"#4-F BARS #4-F BARS
AT 14" CTS. "'----- #4 - F BARS AT 14" "'-----#4-F BARS AT AT 14" CTS. BARS-

1\ AT STREAM FACE~ CTS. AT STREAM FACE 14" CTS. AT S.F. AT STREAM FACE I
~~ ~ ~ ~~
/' BEND LINE~r- co co- rKEYED CONST. JOINT - rKEYED CONST. JT.

1 1 1 ~

J L#4-F BARS L#4-F BARS TRANS. JOINT~ L#4-F BARS L#4-F BARS
1'-

12" G BARS AT S.F. (a) (b) B2 BARS AT STREAM FACE ( b) G BARS AT S. F. (a) 12"

J5 BARS AT FILL FACE I (6) J4 BARS AT FILL FACE I (c) J5 BARS AT FILL FACE

VARIED A BARS (SPACED (e) I A2 BARS

FLOW-
2-#5-E 1

BARS
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GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.47. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

,,,,,,,,,,,,,,,,,,,,,

2-#7 -J 1 BARS

,,,,,,,,,,,,,,,,,,,,

4-#8-H BARS

AT BOTTOM (f)
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A1 BARS AT BOTTOM

J3 BARS AT TOP

PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.
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I <t.c wi <t.c
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DATE EFFECTIVE:
DATE PREPARED:

( c) NOT SPECIFIED ON THIS SHEET

( d) SAME SIZE AND SPACING AS A2 BARS

( e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

( g) A1 BAR SPACING

( h) FOR DESIGN FILLS OVER 2'-0"

(i) FOR DESIGN FILLS 2'-0" OR LESS

(j) NOT REQUIRED FOR CLEAR SPANS ~ 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF REQUIRED. THE MINIMUM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN.
THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

(k) H2 BARS AS REQUIRED. QUANTITY OF BARS VARIES WITH SKEW.

3'-0 11

SECTION NEAR INTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

H1 BARS ALTERNATED WITH H2 BARS

A1 BARS (g) VARIED A BARS (f)

;....- h I;;::: H1 BAR
1\#4-F BARS 1\#4-F BARS H2 BAR

~ FH2 BAR H1 BAR
CONST. JT.- ~ CONST. JT.

2-#7-J1 BARS ~
p"~.'Q ~ ~~.'Q ~ P.~~ P.~'q

~2-~-J1 BARS
LKEYED LKEYED.. ~ CONST. JOINT CONST. JOINT

~VAR[ED [,VARIED~'#4-F BARS 1---#4-F BARS AT 14 " 1---#4-F BARS AT 14" #4-F BARS ;_
AT 14" CTS. FACE AT 14" CTS. BARS

AT EACH FACE~
CTS. AT EACH CTS. AT EACH FACE

- AT EACH FACE I
~~V ~ ~

~
~co

~KEYED CONST. JOINT
co

~KEYED
i'-

~ ~ CONST. JOINT

~j".'Q 1 ':'j".oq ~~.'Q 1 ':"j"." P'.~"Q 1 P.~'q ~j".'" ~ ':'j".oq

L#4-F BARS 'L#4-F BARS '--- TRANSVERSE JOINT L#4-F BARS L#4-F BARS Il
12 11 G BARS AT EACH FACE (a) (b) B1 BARS AT EACH FACE (b) G BARS AT EACH FACE ( oj 12 11

VARIED A BARS ( d) (e) 1- A2 BARS (e) VAR. A BARS (d)

H3 BARS

FLOW-
2-#5-E 1

BARS



TOP SLAB~

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS
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DOWNSTREAM WINGS REINFORCEMENT
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AT 14" CENTERS UPSTREAM FLARED WINGS REINFORCEMENT

~5 BARS1 l-H3 BARS
2-#4-F BARS 3-#4-F BARS

VAR. #4-F BARSI114" #4-F BARS AT ABOUT 14" CENTERS

#4-F BAR-

18 If

(TYP. 1

SLAB

S TX

LBOTTOM

GRANULAR BACKFILL----'

TX S TI
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KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

#4-F BARS AT ABOUT 14" CENTERS
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BARREL REINFORCEMENT
FOR DESIGN FILLS 2~0" OR LESS
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BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2~0"
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J4 BARS-----1

2-#4-F BARS

v.; co

'. 'LA1
• <---B2 BARS

LL
I
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I
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'6" PREFORMED FIBER
EXPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~
v;.~ :\

_IN~ V:-q
'{>'

-II~ "-----EXPOSED
---J.l----.L- SUR FACE

(Typ. )

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

20"

SECTIONS

CONCRETE
DOUBLE BOX CULVERT

SKEW: RIGHT ADVANCE
WINGS: FLARED

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.47. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

#8-03 BAR--.Y
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

#8-03 BARI--.Y
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

IF BARS

j
\.

L#5-R1 BARS
AT 12" CTS.

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

l\;'~/

~r~ \L#8-01l1:J BAR

#5-R2 BARS 12" 12"
AT 12" CT S.-~ Ir--(-=T--=Y':-P-.~)+-----'-=-------.,.,

""IF BARS

12 If

l\
l:~. [> .

V~.~

~f~ \L#8-D1 L#5-R1 B~RS~ BAR AT 12" CTS.

UPSTREAM HEADWALL
REINFORCEMENT
NEAR INTERIOR WALL

12"
02 BAR (b) -N (TYP. )

,\1,

(bl #8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"
NOT REQUIRED FOR CLEAR SPANS 5 10'-0"

IF 02 AND 04 BARS ARE REQUIRED. THE MINIMuM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

DATE EFFECTIVE:
DATE PREPARED:

1010112011
5/1312015 703.45C

SHEET NO.
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J4 BARS AT BOTTOM
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#4-F BARS AT ABOUT 14" CENTERS

,r- AZ BARS

#4 -F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER ZLO"
SyMMETRICAL ABOUT AND NORMAL TO ~ CULVERT.
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TOP SLAB~

KEYED CONSTRUCTION JOINT
(0) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS
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CUT SECTION
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CONCRETE
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L-H3 BARS

3-#4-F BARS

,H1 BARS
\ ,r-HZ BARS

v.;.

DATE EFFECTIVE:
DATE PREPARED:

#4-F BARS AT ABOUT 14" CENTERS

#4-F BARS AT ABOUT 14" CENTERS

til til
n:: f­
4 U
m

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS ZLO" OR LESS
SyMMETRICAL ABOUT AND NORMAL TO ~ CULVERT.

J 3 BARS---,

J4 BARS---l

Z-#4-F BARS

, ''-----A1 BARS P;
• I;- BZ BARS B1 BARS -' r...

til til I
n:: f- I;'
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MISCELLANEOUS:
FOR MEMBER THICKNESS AND FOR BAR SIZES. SPACING AND
DIMENSIONS. SEE 703.47.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN
PART PLANS. PART ELEVATION AND PART SECTION.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

~#4-F BARS AT 14"
CENTERS AT EACH FACE

r-- KEYED CONST. J T. ~ #4-F BARS

H3 BARS

B1 BARS AT EACH FACE

PART PLAN OF TOP
SLAB REINFORCEMENT

(b) FOR DESIGN FILLS OVER ZLO"
(e) FOR DESIGN FILLS ZLO" OR LESS

I

AZ BARS

A1 BARS

H1 BARS ALTERNATED WITH HZ BARS

PART SECTION NEAR INTERIOR
WALL REINFORCEMENT

I

I

~KEYED CONST. JOINT L#4-F BARS
Il-------,.---------------t-N

I

AZ BARS

AZ BARS AT TOP

A1 BARS

J3 BARS AT FILL FACE

J4 BARS AT FILL FACE

r--KEYED CONST. JT. ~#4-F BARS

BZ BARS AT STREAM FACE

PART PLAN OF BOTTOM
SLAB REINFORCEMENT

'L-KEYED A#4-F BAR L#4-F BARS
CONST. JT. t\ AT F.F.

PART ELEVATION OF EXTERIOR
WALL REINFORCEMENT

I

I

GENERAL NOTES
DESIGN SPECIFICATIONS:
Z010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND Z010 INTERIM REVISIONS

DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 1Z0 LB/CF
EQUIVALENT FLUID PRESSURE = 30 LB/CF (MIN.). 60 LB/CF (MAX.)

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'e = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

TRANSVERSE ---- #4-F BARS AT 14"
~ CENTERS AT STREAM FACE

J T. (TYP.) -----/'H-f+---+-------------------J

18"

GRANULAR BACKFILL---'

f­
:r:

~
~" PREFORMED FIBER
EXPANSION JOINT MATERIAL

.o" ~F IL TER
~ / CLOTH

v;,~ ~\ v;~
~ 0.

-1
N
~ [7: ~
- 'V

II Y '-----EXPOSED
---J.J--..L- SUR FACE

(Typ. )

TRANSVERSE JOINT
THRU BARREL

PREFORMED FIBER EXPANSION JOINT
MATERIAL IN ACCORDANCE WITH SEC
1057 SHALL BE SECURELY STITCHED TO
ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 1Z GAGE SOFT
DRAWN GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND
DOUBLE THICKNESS SHALL BE CENTERED
ON TRANSVERSE JOINTS IN TOP SLAB
AND SIDEWALLS WITH EDGES SEALED
WITH MASTIC OR TWO SIDED TAPE.
FILTER CLOTH SHALL BE A SUBSURFACE
DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING
AND INSTALLING FILTER CLOTH WILL BE
CONSIDERED COMPLETELY COVERED BY
THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS



SPAN (S) = 3 FT HEIGHT (HT) = 2 FT OR 3 FT OR 4 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSonCr NI----rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-t_,..._---r_ ___::;J.::.3r"'BA.:.;R.:.:S::...-~K-;:2----+---i-'H.:.;1...;B::.;A-i'R.:.::S::...-_I----rH.:.;2:....:B:.;.ArR"'S_--t...;A.:.;2=-,:B:.;.A.:.;R.::.S+_...,.._,..._..::J...;4,.=.B;.;.AR.:.;S::...-~K;-:3;----+--TH.:.::3:....:B;;,.ArR.::.S---t.:.;B::..1'-TB;;,.A.:.;R.::.S+---::;B'T2--=.B;.;.AR.:.;Sr---1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cHccT=-=cc
2
""""H-=T"'=3=-'''"'"H.T=-=cc4-,-J, SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH.T=-=.2"rHccT':';="=3"rHccT=-=-4,...,j, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI----rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-.:.;J;.,;;3___::;B.:.;A;.;.R"=S__K'""2;----+--..,.H.:.;1___::;B;;,.A;.;.R.::.S_--+_-i-H"'2--=.B,AR.:.;S::...-_+-=-A"'2...,;:;.B;.;.AR.:.;S=-+_...,..._---r..::J.:.;4--=.B;.;.AR;,;.S::...-_K-=3;---+--;,;.H.::.3-B::.;A..,.R.:.;S::...--+--='B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B:.;.A.:.;R'!'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=5' HT=6' SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=5' HT=6' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT 10 8 8 8 4 8.5 4 10.5 23.8 26.0 26.0 26.0 4 24 39.5 4 24 16.0 4 12 4 12 35.3 28 40
2 FT 10 8 8 8 4 9 4 10.5 23.8 26.0 26.0 26.0 4 24 39.5 4 24 16.0 4 12 4 12 33.0 28 40
4 FT 8 8 8 8 4 12 4 12 23.8 24.0 24.0 24.0 4 24 39.5 4 24 15.5 4 12 4 12 30.1 28 40
6 FT 8 8 8 8 4 12 4 12 30.0 24.0 24.0 24.0 4 24 24.5 4 24 15.0 4 12 4 12 28.0 28 40
8 FT 8 8 8 8 4 12 4 12 28.0 24.0 24.0 24.0 4 24 23.5 4 24 15.0 4 12 4 12 27.0 28 40
10 FT 8 8 8 8 4 12 4 12 25.0 24.0 24.0 24.0 4 24 22.0 4 24 14.5 4 12 4 12 24.6 28 40
12 FT 8 8 8 8 4 12 4 12 24.9 24.0 24.0 24.0 4 24 22.0 4 24 15.5 4 12 4 12 24.5 28 40
14 FT 8 8 8 8 4 12 4 12 24.8 24.0 24.0 24.0 4 24 22.0 4 24 16.0 4 12 4 12 24.5 28 40
16 FT 8 8 8 8 4 12 4 12 24.6 24.0 24.0 24.0 4 24 22.0 4 24 17.0 4 12 4 12 24.4 28 40
18 FT 8 8 8 8 4 12 4 12 24.6 24.0 24.0 24.0 4 24 22.0 4 24 17.5 4 12 4 12 24.4 28 40
20 FT 8 8 8 8 4 12 4 12 24.5 24.0 24.0 24.0 4 24 22.0 4 24 17.5 4 12 4 12 24.3 28 40
22 FT 8 8 8 8 4 12 4 12 24.5 24.0 24.0 24.0 4 24 22.0 4 24 18.0 4 12 4 12 24.3 28 40
24 FT 8 8 8 8 4 12 4 12 24.5 24.0 24.0 24.0 4 24 22.0 4 24 18.0 4 12 4 12 24.3 28 40
26 FT 8 8 8 8 4 12 4 12 24.5 24.0 24.0 24.0 4 24 22.0 4 24 18.0 4 11 4 11 24.3 28 40
28 FT 8 8 8 8 4 12 4 11 24.4 24.0 24.0 24.0 4 23 22.0 4 23 18.0 4 10.5 4 10.5 24.1 28 40
30 FT 8 8 8 8 4 11.5 4 10.5 24.4 24.0 24.0 24.0 4 22 22.0 4 22 18.0 4 9 4 9.5 24.1 28 40
32 FT 8 9 8 8 4 11 4 9.5 24.5 24.0 24.0 24.0 4 21 22.0 4 21 18.0 4 10.5 4 12 24.5 29 41
34 FT 8 9 8 8 4 10.5 4 9 24.5 24.0 24.0 24.0 4 20 22.0 4 20 18.0 4 9.5 4 11.5 24.4 29 41
36 FT 8 9 8 8 4 10 4 8.5 24.4 24.0 24.0 24.0 4 19 22.0 4 19 18.0 4 9 4 11 24.4 29 41
38 FT 8 10 8 8 4 9.5 4 8 24.5 24.0 24.0 24.0 4 18 22.0 4 18 17.5 4 10 4 12 24.8 30 42
40 FT 8 10 8 8 4 9 4 7.5 24.5 24.0 24.0 24.0 4 17 22.0 4 17 17.5 4 9.5 4 12 24.8 30 42
42 FT 9 10 8 8 4 9 4 9 24.6 25.0 25.0 25.0 4 19 22.0 4 19 17.5 4 9 4 11.5 24.8 30 42
44 FT 9 10 8 8 4 9 4 8.5 24.6 25.0 25.0 25.0 4 18 22.0 4 18 17.5 4 8.5 4 11 24.8 30 42
46 FT 9 11 8 8 4 8.5 4 8 24.8 25.0 25.0 25.0 4 18 22.0 4 18 17.5 4 9 4 10.5 25.0 31 43
48 FT 9 11 8 8 4 8 4 7.5 24.8 25.0 25.0 25.0 4 17 22.0 4 17 17.5 4 8.5 4 10.5 25.0 31 43
50 FT 10 11 8 8 4 8.5 4 8 24.9 26.0 26.0 26.0 4 19 21.5 4 19 17.5 4 8.5 4 10.5 25.1 31 43

SPAN (S) = 3 FT HEIGHT (HT) = 5 FT OR 6 FT
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1 FT 10 8 8 8 4 8.5 4 10.5 23.8 26.0 26.0 4 24 39.5 4 24 16.0 4 12 4 11.5 39.0 64 76 4 12 24.5 5 12 5 12 12
2 FT 10 8 8 8 4 8.5 4 10.5 23.8 26.0 26.0 4 24 39.5 4 24 16.0 4 12 4 11 39.9 64 76 4 11.5 24.5 5 12 5 12 12
4 FT 8 8 8 8 4 12 4 12 23.8 24.0 24.0 4 24 39.5 4 24 15.0 4 12 4 10 38.6 64 76 4 12 23.5 5 12 5 12 12
6 FT 8 8 8 8 4 12 4 12 36.9 24.0 24.0 4 24 25.0 4 24 14.5 4 12 4 9.5 36.9 64 76 4 12 23.0 5 12 5 12 12
8 FT 8 8 8 8 4 12 4 12 38.6 24.0 24.0 4 24 23.5 4 24 15.0 4 12 4 9 35.8 64 76 4 12 23.0 5 12 5 12 0
10 FT 8 8 8 8 4 12 4 12 33.1 24.0 24.0 4 24 21.5 4 24 14.0 4 12 4 9.5 32.8 64 76 4 12 22.5 5 12 5 12 0
12 FT 8 8 8 8 4 12 4 12 32.8 24.0 24.0 4 24 21.5 4 24 15.0 4 12 4 9 32.5 64 76 4 12 22.5 5 12 5 12 0
14 FT 8 8 8 8 4 12 4 11 32.4 24.0 24.0 4 24 21.5 4 24 16.0 4 12 4 8.5 32.3 64 76 4 12 22.5 5 12 5 12 0
16 FT 8 8 8 8 4 12 4 10 32.1 24.0 24.0 4 24 21.5 4 24 16.5 4 12 4 8 32.1 64 76 4 11.5 22.5 5 12 5 12 0
18 FT 8 8 8 8 4 12 4 9 32.0 24.0 24.0 4 24 21.5 4 24 17.0 4 12 4 7.5 32.0 64 76 4 11 22.5 5 12 5 12 0
20 FT 8 8 8 8 4 12 4 8 31.8 24.0 24.0 4 24 21.5 4 24 17.0 4 12 4 7 31.9 64 76 4 10 22.5 5 12 5 12 0
22 FT 8 8 8 8 4 12 4 7.5 31.6 24.0 24.0 4 24 21.5 4 24 17.5 4 12 4 6.5 31.8 64 76 4 9.5 22.5 5 12 5 12 0
24 FT 8 8 8 8 4 12 4 7 31.6 24.0 24.0 4 24 21.5 4 24 17.5 4 12 4 6 31.6 64 76 4 9.5 22.5 5 12 5 12 0
26 FT 8 8 8 8 4 12 4 6.5 31.5 24.0 24.0 4 24 21.5 4 24 17.5 4 11.5 5 6.5 31.6 64 76 4 9 22.5
28 FT 8 8 8 8 4 12 4 6 31.5 24.0 24.0 4 24 21.5 4 24 17.5 4 10.5 5 6 31.5 64 76 4 8.5 22.5
30 FT 8 9 8 8 4 12 5 6.5 31.3 24.0 28.0 4 24 21.5 4 24 17.5 4 11.5 5 6.5 32.8 65 77 4 10 22.5
32 FT 8 9 8 8 4 11 5 6 31.3 24.0 28.0 4 24 21.5 4 24 17.5 4 11 5 6 32.6 65 77 4 9.5 22.5
34 FT 8 9 8 8 4 10.5 5 6 31.3 24.0 28.0 4 23 21.5 4 23 17.5 4 10 5 6 32.6 65 77 4 9 22.5
36 FT 8 10 8 8 4 10 6 7.5 34.1 24.0 28.0 4 22 21.5 4 22 17.5 4 11 5 6 33.5 66 78 4 10.5 22.5
38 FT 8 10 8 8 4 9.5 6 7.5 34.1 24.0 28.0 4 21 21.5 4 21 17.5 4 10.5 5 6 33.5 66 78 4 10 22.5
40 FT 9 10 8 8 4 10 5 6 31.9 25.0 29.0 4 24 21.0 4 24 17.5 4 10 6 7 36.4 66 78 4 9.5 22.5
42 FT 9 10 8 8 4 9.5 5 6 31.9 25.0 29.0 4 23 21.0 4 23 17.5 4 9.5 6 7 36.3 66 78 4 9 22.5
44 FT 9 10 8 8 4 9 6 7 34.9 25.0 33.0 4 22 21.0 4 22 17.5 4 9 6 6.5 36.3 66 78 4 8.5 22.5
46 FT 10 11 8 8 4 9.5 5 6 32.8 26.0 30.0 4 24 20.5 4 24 17.0 4 10 6 7 36.9 67 79 4 9.5 22.5
48 FT 10 11 8 8 4 9 6 7 35.8 26.0 34.0 4 24 20.5 4 24 17.5 4 9.5 6 6.5 36.9 67 79 4 9 22.5
50 FT 10 11 8 8 4 8.5 6 7 35.6 26.0 34.0 4 24 20.5 4 24 17.5 4 9 6 6.5 36.9 67 79 4 9 22.5
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5
5
5
5
5
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5

12
12
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12
12
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5 12 0
5 12 0
5 11.5 0
5 11 0
5 10.5 0
5 10 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 3 FEET
HEIGHT (HT): 2 THRU 6 FEET

DATE EFFECTIVE:

DATE PREPARED:
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SPAN (S) = 4 FT HEIGHT (HT) = 2 FT OR 3 FT

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI---,-T_H_IC_K,....N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-...:J;.::3c....:;B.:.;ArR::..S__
K
'""2:----+---rH.:.;1c.....:B.:.;ArR.::.S_--+_-i-Ho.=2....:;.B,AR.:.;S"___f-'-Ao.=2...,;:;.B:.;;AR.:.;S=-+_--,_---r..:J.:.;4....:;.B.:.;ARrS"___K-=3:--_+-_rH.::.3_B::.;A-rR.:.::S'--_+--='B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B.:.;A.:.;R'!'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=4' HT=5' SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=4' HT=5' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI---,-T_H_IC_KrN_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-...:J;.::3c....:;B.:.;ArR::..S_""7K;';2:---+--r
H.:.;1c.....:B.:.;ArR.::.S_--+_-j-Ho.=2....:;.B:.;AR.:.;S"___t-'-Ao.=2-rB:.;;AR.:.;S"-+_--,_--,-..:J.:.;4....:;.B:.;;ARrS"__~K~3:---+--rH.::.3-B::.;A-TR.:.::S'---f--"B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B:.;;A.:.;RTS----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cHccT=-=cc
2
-7':';::""'H"'T-=3=-,.-lSIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=2' HT=3' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT 10 8 8 8 4 7 4 10.5 27.3 26.0 26.0 4 23 48.0 4 23 20.5 4 12 4 12 29.3 28 40 4 9.5
2 FT 10 8 8 8 4 7 4 10.5 27.3 26.0 26.0 4 23 48.0 4 23 20.0 4 12 4 12 27.3 28 40 4 9
4 FT 8 8 8 8 4 12 4 12 26.3 24.0 24.0 4 24 34.0 4 24 19.0 4 12 4 12 25.0 28 40 4 9.5
6 FT 8 8 8 8 4 12 4 12 24.8 24.0 24.0 4 24 28.5 4 24 19.0 4 12 4 12 24.0 28 40 4 9.5
8FT 888841241224.124.024.042427.042419.041241223.428 40 4 9
10FT 88884 124 1222.624.024.042425.542418.54 124 1222.128 40 4 9
12FT 888841241222.524.024.042425.542418.541241222.128 40 4 8
14 FT 8 8 8 8 4 12 4 12 22.5 24.0 24.0 4 22 25.5 4 22 18.5 4 12 4 12 22.1 28 40 4 7.5
16FT 888841241222.524.024.042025.542018.54 11 4 1222.128 40 4 7
18 FT 8 8 8 8 4 12 4 12 22.5 24.0 24.0 4 18 25.5 4 18 18.5 4 10 4 11.5 22.0 28 40 4 6.5
20 FT 8 8 8 8 4 10.5 4 11.5 22.5 24.0 24.0 4 17 25.5 4 17 18.5 4 9 4 10.5 22.0 28 40 4 6
22 FT 8 9 8 8 4 10 4 10.5 22.6 24.0 24.0 4 15 25.5 4 15 18.5 4 9 4 12 21.4 29 41 4 6.5
24 FT 8 9 8 8 4 9 4 9.5 22.6 24.0 24.0 4 14 25.5 4 14 18.5 4 8.5 4 12 21.4 29 41 4 6
26 FT 8 10 8 8 4 8.5 4 8.5 22.8 24.0 24.0 4 13 25.5 4 13 18.5 4 8.5 4 12 20.9 30 42 4 6.5
28 FT 8 10 8 8 4 7.5 4 8 22.8 24.0 24.0 4 12 25.5 4 12 18.5 4 8 4 12 20.9 30 42 4 6.5
30 FT 9 10 8 8 4 8 4 10.5 22.3 25.0 25.0 4 13 25.5 4 13 18.5 4 7.5 4 12 21.0 30 42 4 6
32 FT 9 11 8 8 4 7.5 4 10 22.4 25.0 25.0 4 12 25.5 4 12 18.5 4 8 4 10.5 20.6 31 43 4 6.5
34 FT 10 11 8 8 4 7.5 4 10.5 22.0 26.0 26.0 4 13 25.0 4 13 18.5 4 7.5 4 10.5 20.9 31 43 4 6
36 FT 10 12 8 8 4 7.5 4 10 22.1 26.0 26.0 4 12 25.0 4 12 18.5 4 7.5 4 9.5 20.6 32 44 4 6.5
38 FT 10 12 8 8 4 7 4 9.5 22.1 26.0 26.0 4 12 25.0 4 12 18.5 4 7.5 4 9.5 20.6 32 44 4 6
40 FT 11 12 8 8 4 7 4 9.5 21.8 27.0 27.0 4 13 25.0 4 13 18.5 4 7 4 9.5 20.9 32 44 4 6
42 FT 11 13 8 8 4 6.5 4 9.5 21.9 27.0 27.0 4 12 25.0 4 12 18.5 4 7 4 8.5 20.6 33 45 4 6
44 FT 11 13 8 8 4 6.5 4 9 21.9 27.0 27.0 4 12 25.0 4 12 18.5 4 7 4 8.5 20.6 33 45 4 6
46 FT 12 13 8 8 4 6.5 4 8.5 21.6 28.0 28.0 4 12 24.5 4 12 18.5 4 6.5 4 8.5 20.9 33 45 5 8.5
48 FT 12 13 8 8 4 6.5 4 8.5 21.6 28.0 28.0 4 12 24.5 4 12 18.5 4 6 4 8.5 20.9 33 45 5 8.5
50 FT 12 14 8 8 4 6 4 8.5 21.8 28.0 28.0 4 12 24.5 4 12 18.5 4 6.5 4 7.5 20.8 34 46 5 9

SPAN (S) = 4 FT HEIGHT (HT) = 4 FT OR 5 FT
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1 FT 10 8 8 8 4 7 4 10.5 27.3 26.0 26.0 4 23 48.0 4 23 20.5 4 12 4 12 39.9 52 64 4 9 28.0 5 12 5 12 12
2 FT 10 8 8 8 4 7 4 10.5 27.3 26.0 26.0 4 23 48.0 4 23 20.5 4 12 4 12 36.8 52 64 4 9 27.5 5 12 5 12 12
4 FT 8 8 8 8 4 12 4 12 27.3 24.0 24.0 4 24 48.0 4 24 19.5 4 12 4 12 33.8 52 64 4 9 27.0 5 12 5 12 12
6 FT 8 8 8 8 4 12 4 12 33.5 24.0 24.0 4 24 28.5 4 24 19.0 4 12 4 11.5 31.3 52 64 4 9 26.5 5 12 5 12 12
8 FT 8 8 8 8 4 12 4 12 30.6 24.0 24.0 4 24 27.0 4 24 19.0 4 12 4 11 29.9 52 64 4 8.5 26.0 5 12 5 12 0
10FT 8888 4 12 4 1227.424.024.04 2425.54 2418.54 12 4 1227.1 52 64 4 9 25.5 5 12 5 12 0
12FT 888841241227.124.024.042425.542418.54124 1126.952 64 4 8 25.5 5 12 5 12 0
14 FT 8 8 8 8 4 12 4 12 27.0 24.0 24.0 4 22 25.0 4 22 18.5 4 12 4 10.5 26.8 52 64 4 7.5 25.5 5 12 5 12 0
16 FT 8 8 8 8 4 12 4 11 26.9 24.0 24.0 4 21 25.0 4 21 18.5 4 10.5 4 10 26.6 52 64 4 7 25.5 5 12 5 12 0
18 FT 8 8 8 8 4 11.5 4 10 26.8 24.0 24.0 4 19 25.0 4 19 18.5 4 9.5 4 9 26.6 52 64 4 6.5 25.5 5 12 5 12 0
20 FT 8 8 8 8 4 10.5 4 9 26.6 24.0 24.0 4 17 25.0 4 17 18.5 4 8.5 4 8 26.5 52 64 4 6 25.5 5 12 5 12 0
22 FT 8 9 8 8 4 9.5 4 8 26.8 24.0 24.0 4 15 25.0 4 15 18.5 4 9 4 9.5 26.8 53 65 4 6.5 26.0 5 12 5 12 0
24 FT 8 9 8 8 4 9 4 7.5 26.6 24.0 24.0 4 14 25.0 4 14 18.5 4 8.5 4 9 26.6 53 65 4 6.5 26.0 5 12 5 12 0
26 FT 8 10 8 8 4 8.5 4 6.5 26.6 24.0 24.0 4 13 25.0 4 13 18.5 4 8.5 4 10.5 26.9 54 66 4 7
28 FT 8 10 8 8 4 7.5 4 6 26.6 24.0 24.0 4 12 25.0 4 12 18.5 4 8 4 10 26.9 54 66 4 6.5
30FT 910884 8 47.526.825.025.04 1325.04 1318.54 7 4 926.954 66 4 6
32 FT 9 11 8 8 4 7.5 4 6.5 26.9 25.0 25.0 4 12 25.0 4 12 18.5 4 8 4 9 27.1 55 67 4 6.5
34 FT 10 11 8 8 4 7.5 4 6.5 27.0 26.0 26.0 4 14 24.5 4 14 18.5 4 7.5 4 8.5 27.1 55 67 4 6
36 FT 10 12 8 8 4 7.5 4 6.5 27.1 26.0 26.0 4 13 24.5 4 13 18.5 4 8 4 8.5 27.4 56 68 4 6.5
38 FT 10 12 8 8 4 7 4 6 27.1 26.0 26.0 4 12 24.5 4 12 18.5 4 7.5 4 8 27.4 56 68 4 6
40FT 111288 4 7 4 6 27.327.027.04 1424.54 1418.54 7 47.527.556 68 4 6
42 FT 11 13 8 8 4 7 5 9 27.3 27.0 27.0 4 13 24.5 4 13 18.5 4 7.5 4 7.5 27.8 57 69 4 6
44 FT 11 13 8 8 4 6.5 5 8.5 27.3 27.0 27.0 4 12 24.5 4 12 18.5 4 7 4 7.5 27.6 57 69 4 6
46 FT 11 13 8 8 4 6 5 8.5 27.3 27.0 27.0 4 12 24.5 4 12 18.5 4 6.5 4 7 27.6 57 69 5 9
48 FT 12 13 8 8 4 6.5 5 8.5 27.4 28.0 28.0 4 13 24.0 4 13 18.5 4 6.5 4 6.5 27.8 57 69 5 8.5
50 FT 12 14 8 8 4 6 5 8.5 27.5 28.0 28.0 4 13 23.5 4 13 18.0 4 7 4 6.5 28.0 58 70 4 6
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5 12 0
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5 12 0
5 12 0
5 11.5 0
5 11 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 4 FEET
HEIGHT (HT): 2 THRU 5 FEET

DATE EFFECTIVE:

DATE PREPARED:
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SPAN (S) = 4 FT HEIGHT (HT) = 6 FT OR 7 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=6' HT=7 '
SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4

HT=6' HT=7'
SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

0
w

1 FT 10 8 8 8 4 6.5 4 10.5 27.3 26.0 26.0 4 24 48.0 4 24 20.5 4 12 4 8.5 46.6 76 88 4 8.5 28.0 5 12 5 12 12 -..J
<t

2 FT 10 8 8 8 4 6.5 4 10.5 27.3 26.0 26.0 4 23 48.0 4 23 20.5 4 12 4 8.5 45.3 76 88 4 8.5 27.5 5 12 5 12 12
w
Vl

4 FT 8 8 8 8 4 12 4 10.5 27.3 24.0 24.0 4 24 48.0 4 24 19.5 4 12 4 7.5 43.0 76 88 4 9 27.0 5 12 5 12 12 >-
-..J

6 FT 8 8 8 8 4 12 4 10 47.3 24.0 24.0 4 24 28.5 4 24 19.0 4 12 4 7 40.8 76 88 4 9 26.5 5 12 5 12 12 -..J
<t

8 FT 8 8 8 8 4 12 4 9 41.4 24.0 24.0 4 24 27.0 4 24 19.0 4 12 4 6.5 39.0 76 88 4 8.5 26.0 5 12 5 12 0 ::
10FT 8 8 8 8 4 12 4 10 35.4 24.0 24.0 4 24 25.0 4 24 18.5 4 12 4 7 35.1 76 88 4 8.5 25.5 5 12 5 12 0 z

0

12 FT 8 8 8 8 4 12 4 8.5 34.9 24.0 24.0 4 24 25.0 4 24 18.5 4 12 4 6.5 34.9 76 88 4 8 25.5 5 12 5 12 0
0::
e-
u

14 FT 8 8 8 8 4 12 4 7.5 34.6 24.0 24.0 4 23 25.0 4 23 18.5 4 12 4 6 34.6 76 88 4 7.5 25.5 5 12 5 12 0 w
-..J

16 FT 8 8 8 8 4 12 4 6.5 34.4 24.0 24.0 4 22 25.0 4 22 18.5 4 10.5 5 6.5 34.4 76 88 4 7 25.5 5 12 5 12 0 w

18 FT 8 8 8 8 4 12 4 6 34.1 24.0 24.0 4 19 25.0 4 19 18.5 4 9.5 5 6 34.3 76 88 4 6.5 25.5 5 12 5 12 0 z
w

20 FT 8 9 9 8 4 11 4 6.5 33.6 24.0 24.0 4 18 24.5 4 18 18.5 4 10 4 6.5 34.9 77 89 4 7.5 25.5 5 12 5 12 0 w
<Il

22 FT 8 9 9 8 4 10 4 6 33.5 24.0 24.0 4 16 25.0 4 16 18.5 4 9 4 6 34.8 77 89 4 7 25.5 5 12 5 12 0 Vl
<t

24 FT 8 9 9 8 4 9 5 6.5 33.4 24.0 28.0 4 15 25.0 4 15 18.5 4 8.5 5 7 34.6 77 89 4 6.5 25.5 5 12 5 12 0 :r:

26 FT 8 10 9 8 4 8.5 5 6 33.1 24.0 24.0 4 14 24.5 4 14 18.5 4 9 4 6 35.5 78 90 4 7 26.0 5 12 5 11.5 0 ~

28 FT 8 10 9 8 4 8 6 7.5 36.1 24.0 28.0 4 13 24.5 4 13 18.5 4 8.5 5 7 35.5 78 90 4 6.5 26.0 5 12 5 10.5 0 e-
30 FT 9 10 9 8 4 8 5 6 34.0 25.0 29.0 4 14 24.5 4 14 18.5 4 7.5 5 6.5 35.3 78 90 4 6 25.5 5 12 5 10 0

w
w

32 FT 9 11 9 8 4 8 5 6 33.9 25.0 29.0 4 13 24.5 4 13 18.5 4 8 5 6.5 35.9 79 91 4 6.5 26.0 5 12 5 9.5 0
:r:
Vl

34 FT 9 11 9 8 4 7.5 5 6 33.9 25.0 29.0 4 13 24.5 4 13 18.5 4 7.5 5 6.5 35.9 79 91 4 6 26.0 5 12 5 9 0 ~
36 FT 10 11 9 8 4 7.5 5 6.5 34.6 26.0 30.0 4 14 24.0 4 14 18.0 4 7 5 6 35.8 79 91 4 6 25.5 5 12 5 8.5 0 :r:

e-
38 FT 10 12 9 8 4 7 5 6 34.5 26.0 30.0 4 14 24.0 4 14 18.0 4 7.5 5 6 36.3 80 92 4 6 25.5 5 12 5 8.5 0 z
40 FT 10 12 9 8 4 7 5 6 34.5 26.0 30.0 4 13 24.0 4 13 18.0 4 7.5 5 6 36.3 80 92 4 6 25.5 5 12 5 8.5 0

0

e-
42 FT 11 12 9 8 4 7 5 6 35.1 31.0 31.0 4 14 23.5 4 14 18.0 4 6.5 6 7.5 39.1 80 92 5 9 25.5 5 12 5 8.5 0 z

w
44 FT 11 13 10 8 4 6.5 5 7 35.1 27.0 31.0 4 14 23.0 4 14 18.0 4 7.5 5 7.5 36.8 81 93 4 6 25.5 5 12 5 8 0 Vl

w
46 FT 11 13 10 8 4 6.5 5 6.5 35.0 27.0 31.0 4 13 23.0 4 13 18.0 4 7 5 7 36.8 81 93 5 9 26.0 5 12 5 8 0 0::

0-

48 FT 11 13 10 8 4 6 5 6 35.0 27.0 31.0 4 13 23.0 4 13 18.0 4 6.5 5 6.5 36.8 81 93 5 8.5 25.5 5 12 5 8 0 ~
50 FT 12 14 11 8 4 6.5 5 7 35.6 28.0 32.0 4 15 23.0 4 15 18.0 4 7 5 7.5 37.3 82 94 5 9 26.0 5 12 5 8 0

-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL DR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 4 FEET
HEIGHT (HT): 6 THRU 7 FEET

C1 C5 C6 ~2" CL. (H1. H2. J3. B1 & B2 BARS)

J3 BAR, I li H1 BAR~ H2 BAR,I ~

:- ~
V1

N e-

'"
~1~LA1 BAR I 1 1 /1 _u 1 ~/

'----- I~ it CL.Ii. CULVERT ~
TI S TX >-

:r:,.,.,
I'"
I <-B1 BAR

~o ....;
B2 BAR---; 2"

.iA2 BAR I
_u CL.

I V1
<Il

J4 BAR-----1 I H3 BAR-----1~ ~
C4 C7 I '-----3" CL. (H3. J4. B1 & B2 BARS)

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

DATE EFFECTIVE:
DATE PREPARED:
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SPAN (S) = 5 FT HEIGHT (HT) = 3 FT OR 4 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSone 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S'-+_...,.._--r.:.;J;.;:3.:.;.:;:B.:.;ArRS"-----:K:-;2:--_+_..,.H.:.;1'--=B.:.;ArR.::.S_-t_--+H;.;:2.:.;.:;:B,AR.:.;S"-_t-'-A;.;:2-,::.B.:.;AR.:.;S"-+_--r_---,..::J.:.;4.:.;.:;:B.:.;ARrS"-~K~3:---+--rH.::.3-B::.;A-rR.:.;S'---t-=-B.:.;1 ...,B::.;A.:.;R.:.;S,-+---,B::.;2r-=B.:.;A.:.;R'i'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--=-=3"';-':"="'H"'T-=4c-,..-lSIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=3' HT=4' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSonc2NI---rT_H_IC_KrN_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S'-+_...,.._--r.:.;J;.;:3.:.;.:;:B.:.;ArRS"-_K-=2:--_-+-_-.;.H.:.;1'--=B.:.;ArR.::.S_-+_--i-H;.;:2--=.B"rAR.:.;S'--_+-'-A;.;:2--F-B.:.;AR.:.;S~---r----,..::J.:.;4--=.B.:.;ART_S'---K-=3:--_+-'-_rH.::.3_B::.;A,.R.:.;S'--_+-=-B.:.;1...,B::.;A.:.;R.:.;S'-+---'B::.;2;--:B.:.;A.:.;R'!'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=5' HT=6' SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=5' HT=6' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT 11 8 8 8 4 6.5 4 9.5 30.9 27.0 27.0 4 20 56.0 4 20 21.5 4 12 4 12 33.3 40 52 4 7.5
2 FT 11 8 8 8 4 6.5 4 9.5 30.9 27.0 27.0 4 19 56.0 4 19 21.5 4 11.5 4 11.5 31.0 40 52 4 7
4 FT 8 8 8 8 4 11 4 12 30.0 24.0 24.0 4 18 39.0 4 18 20.0 4 12 4 12 28.4 40 52 4 7
6 FT 8 8 8 8 4 12 4 12 27.4 24.0 24.0 4 19 32.0 4 19 20.0 4 11.5 4 12 26.9 40 52 4 7
8 FT 8 8 8 8 4 12 4 12 26.6 24.0 24.0 4 18 30.5 4 18 19.5 4 10.5 4 11.5 26.0 40 52 4 6.5

10 FT 8 8 8 8 4 11 4 12 26.1 24.0 24.0 4 16 29.5 4 16 19.5 4 9.5 4 10.5 25.5 40 52 4 6
12 FT 8 8 8 8 4 12 4 12 24.6 24.0 24.0 4 16 28.5 4 16 19.0 4 9.5 4 11 24.4 40 52 5 7.5
14 FT 8 8 8 8 4 10 4 11 24.6 24.0 24.0 4 14 28.5 4 14 19.0 4 8.5 4 10 24.3 40 52 5 7
16 FT 8 9 8 8 4 9 4 9.5 24.8 24.0 24.0 4 12 28.5 4 12 19.0 4 8.5 4 12 23.5 41 53 5 7.5
18 FT 8 9 8 8 4 8 4 8.5 24.8 24.0 24.0 5 17 28.5 5 17 19.5 4 7.5 4 11.5 23.5 41 53 5 7
20 FT 8 10 8 8 4 7.5 4 7.5 24.9 24.0 24.0 5 17 28.0 5 17 20.0 4 7.5 4 12 22.9 42 54 5 7.5
22 FT 9 10 8 8 4 7 4 9 24.3 25.0 25.0 5 16 28.5 5 16 19.0 4 7 4 12 23.1 42 54 5 7
24 FT 9 11 8 8 4 6.5 4 8 24.5 25.0 25.0 5 16 28.5 5 16 20.0 4 7 4 10.5 22.8 43 55 5 7.5
26 FT 10 11 8 8 4 6.5 4 8.5 24.0 26.0 26.0 5 16 28.5 5 16 19.0 4 6.5 4 10.5 23.0 43 55 5 7
28 FT 10 12 8 8 4 6.5 4 8 24.1 26.0 26.0 5 15 28.0 5 15 19.5 4 6.5 4 9.5 22.6 44 56 5 7.5
30 FT 11 12 8 8 4 6.5 4 8.5 23.8 27.0 27.0 5 15 28.0 5 15 19.0 4 6 4 9.5 22.9 44 56 5 7
32 FT 11 13 8 8 4 6 4 7.5 23.9 27.0 27.0 5 15 28.0 5 15 19.0 4 6.5 4 8.5 22.8 45 57 5 7.5
34 FT 12 13 8 8 4 6 4 8.5 23.6 28.0 28.0 5 15 28.0 5 15 19.0 4 6 4 8.5 22.9 45 57 5 7
36 FT 12 14 8 8 5 9 4 7.5 23.8 28.0 28.0 5 15 28.0 5 15 19.0 4 6 4 7.5 22.8 46 58 5 7.5
38 FT 13 14 8 8 5 9 4 7.5 23.5 29.0 29.0 5 15 27.5 5 15 19.0 4 6 4 7.5 23.0 46 58 5 7
40 FT 13 15 8 8 5 8.5 4 7.5 23.8 29.0 29.0 5 15 27.5 5 15 19.0 4 6 4 7 22.9 47 59 5 7.5
42 FT 13 15 8 8 5 8 4 7 23.8 29.0 29.0 5 14 27.5 5 14 19.0 5 9 4 7 22.9 47 59 5 7
44 FT 14 15 8 8 5 8.5 4 7 23.5 30.0 30.0 5 15 27.0 5 15 19.0 5 8.5 4 7 23.1 47 59 5 6.5
46 FT 14 16 8 8 5 8 4 7 23.6 30.0 30.0 5 14 27.0 5 14 19.0 5 9 4 6.5 23.1 48 60 5 7
48 FT 14 16 8 8 5 7.5 4 6.5 23.6 30.0 30.0 5 14 27.0 5 14 19.0 5 8.5 4 6.5 23.1 48 60 5 6.5
50 FT 15 16 8 8 5 7.5 4 6.5 25.6 31.0 31.0 5 15 31.5 5 15 24.0 5 8 4 6.5 23.3 48 60 5 6.5

SPAN (S) = 5 FT HEIGHT (HT) = 5 FT OR 6 FT

31.0
31.0
30.0
29.5
29.0
29.0
28.5
28.5
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
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12 12
12 12
12 12
12 12
12 0
12 0
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12 0
12 0
12 0
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12 0
12 0
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12 0
12 0
12 0
12 0
12 0
12 0
12 0
12 0
12 0
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~
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1 FT 11 8 8 8 4 6 4 9.5 30.9 27.0 27.0 4 20 56.0 4 20 22.0 4 11.5 4 9.5 44.1 64 76 4 7 31.0 5 12 5 12 12
2 FT 11 8 8 8 4 6 4 9.5 30.9 27.0 27.0 4 19 56.0 4 19 21.5 4 10.5 4 9 40.6 64 76 4 7 31.0 5 12 5 12 12
4 FT 8 8 8 8 4 10.5 4 10.5 30.9 24.0 24.0 4 18 56.0 4 18 20.0 4 11.5 4 9 37.6 64 76 4 7 30.0 5 12 5 12 12
6 FT 8 8 8 8 4 12 4 10.5 37.1 24.0 24.0 4 19 32.0 4 19 20.0 4 11 4 8.5 34.6 64 76 4 6.5 29.5 5 12 5 12 12
8 FT 8 8 8 8 4 12 4 10 33.8 24.0 24.0 4 18 30.5 4 18 19.5 4 10 4 8 33.0 64 76 4 6 29.0 5 12 5 12 0
10 FT 8 8 8 8 4 11 4 9 32.3 24.0 24.0 4 16 29.5 4 16 19.5 4 9 4 7.5 31.9 64 76 5 7.5 29.0 5 12 5 12 0
12 FT 8 8 8 8 4 11.5 4 9.5 29.5 24.0 24.0 4 16 28.5 4 16 19.0 4 9 4 7.5 29.4 64 76 5 7.5 28.5 5 12 5 12 0
14 FT 8 8 8 8 4 10 4 8 29.3 24.0 24.0 4 14 28.5 4 14 19.0 4 8 4 7 29.1 64 76 5 7 28.5 5 12 5 12 0
16 FT 8 9 8 8 4 9 4 7 29. 3 24. 0 24. 0 4 12 28. 0 4 12 19. 0 4 8 4 8 29. 3 65 77 5 7. 5 29.0 5 12 5 12 0
18 FT 8 9 8 8 4 8 4 6.5 29.1 24.0 24.0 5 17 28.0 5 17 19.5 4 7 4 7.5 29.1 65 77 5 7 29.0 5 12 5 12 0
20 FT 8 10 8 8 4 7 5 7 29.0 24.0 24.0 5 17 28.0 5 17 20.0 4 7.5 4 8.5 29.3 66 78 5 7.5 29.0 5 12 5 12 0
22 FT 9 10 8 8 4 7 4 6.5 29.1 25.0 25.0 5 16 28.0 5 16 19.0 4 7 4 7.5 29.3 66 78 5 7 29.0 5 12 5 12 0
24 FT 9 11 8 8 4 6.5 4 6 29.1 25.0 25.0 5 16 28.0 5 16 19.5 4 7 4 7.5 29.5 67 79 5 7.5 29.0 5 12 5 12 0
26 FT 10 11 8 8 4 6.5 5 8 29.3 26.0 26.0 5 16 28.0 5 16 19.0 4 6.5 4 6.5 29.5 67 79 5 7.5
28 FT 10 12 8 8 4 6.5 5 7.5 29.3 26.0 26.0 5 15 28.0 5 15 19.0 4 6.5 4 6.5 29.6 68 80 5 7.5
30 FT 11 12 8 8 4 6.5 5 8.5 29.4 27.0 27.0 5 16 27.5 5 16 19.0 4 6.5 4 6 29.8 68 80 5 7.5
32 FT 11 13 8 8 4 6 5 8 29.5 27.0 27.0 5 15 27.5 5 15 19.0 4 6.5 4 6 29.9 69 81 5 7.5
34 FT 12 13 8 8 4 6 5 8.5 29.5 28.0 32.0 5 16 27.5 5 16 19.0 4 6 5 8.5 30.0 69 81 5 7
36 FT 12 14 8 8 5 9 5 7.5 29.6 28.0 32.0 5 15 27.0 5 15 19.0 4 6.5 5 9 30.1 70 82 5 7.5
38 FT 12 14 8 8 5 8.5 5 7.5 29.6 28.0 32.0 5 15 27.0 5 15 19.0 4 6 5 8.5 30.1 70 82 5 7
40 FT 13 14 8 8 5 8.5 5 7.5 29.6 29.0 33.0 5 16 27.0 5 16 19.0 5 8.5 5 8 30.3 70 82 5 7
42 FT 13 15 8 8 5 8.5 5 7 29.8 29.0 33.0 5 15 26.5 5 15 19.0 4 6 5 8 30.4 71 83 5 7
44 FT 13 15 8 8 5 8 5 6.5 29.8 29.0 33.0 5 14 26.5 5 14 19.0 5 9 5 8 30.4 71 83 5 7
46 FT 14 16 9 8 5 8 5 8 30.5 30.0 34.0 5 16 26.0 5 16 19.0 5 9 5 9 31.0 72 84 5 7
48 FT 14 16 9 8 5 8 5 8 30.4 30.0 34.0 5 15 26.0 5 15 19.0 5 8.5 5 8.5 31.0 72 84 5 6.5
50 FT 14 16 10 8 5 7.5 5 7.5 31.0 30.0 30.0 5 15 26.0 5 15 19.0 5 8 4 6 31.1 72 84 5 6.5

29.0
29.0
29.0
29.0
29.0
29.0
29.0
29.0
28.5
28.5
29.0
29.0
29.0

5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 0
5 12 0
5 12 0
5 12 0
5 11.5 0
5 10.5 0
5 10 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9 0
5 10 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 5 FEET
HEIGHT (HT): 3 THRU 6 FEET

DATE EFFECTIVE:
DATE PREPARED:
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SPAN (S) = 5 FT HEIGHT (HT) = 7 FT OR 8 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=7 ' HT=8 '
SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4

HT=7' HT=8' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1
0
w

1 FT 11 8 8 8 4 6 4 9.5 30.9 27.0 27.0 4 20 56.0 4 20 22.0 4 10.5 4 7 52.1 88 100 4 7 31.0 5 12 5 12 12 -..J
<t

2 FT 11 8 8 8 4 6 4 9 30.9 27.0 27.0 4 20 56.0 4 20 22.0 4 10 4 6.5 50.0 88 100 4 6.5 31.0 5 12 5 12 12 w
Vl

4 FT 8 8 8 8 4 10 4 7 30.9 24.0 24.0 4 18 56.0 4 18 20.5 4 10.5 4 6 47.4 88 100 4 6.5 30.0 5 12 5 12 12 >-
-..J

6 FT 8 9 8 8 4 12 4 7 51.6 24.0 24.0 4 19 32.5 4 19 20.0 4 12 4 6.5 46.3 89 101 4 7.5 29.5 5 12 5 12 12 -..J
<t

8 FT 8 9 8 8 4 12 4 6.5 44.5 24.0 24.0 4 18 30.5 4 18 19.5 4 11 4 6 44.0 89 101 4 7 29.5 5 12 5 12 0 ::
10FT 8 9 9 8 4 11.5 4 7 40.8 24.0 24.0 4 16 29.5 4 16 19.5 4 10 4 6.5 41.4 89 101 4 6.5 29.0 5 12 5 12 0 z

0

12 FT 8 9 9 8 4 12 4 7 36.9 24.0 24.0 4 17 28.0 4 17 19.0 4 10.5 4 7 38.3 89 101 4 6.5 29.0 5 12 5 12 0
0::
>-

14 FT 8 9 9 8 4 10.5 4 6.5 36.4 24.0 24.0 4 15 28.0 4 15 19.0 4 9 4 6.5 37.9 89 101 4 6 29.0 5 12 5 12 0
u
W
-..J

16 FT 8 9 9 8 4 9 5 7 36.0 24.0 28.0 4 13 28.0 4 13 19.0 4 8 5 7 37.5 89 101 5 7.5 28.5 5 12 5 12 0 w

18 FT 8 9 9 8 4 8 5 6 35.8 24.0 28.0 5 18 28.0 5 18 19.0 4 7.5 5 6 37.3 89 101 5 7 28.5 5 12 5 12 0 z
w

20 FT 8 10 9 8 4 7.5 6 7 38.4 24.0 28.0 5 17 28.0 5 17 19.5 4 7.5 5 6.5 38.1 90 102 5 7.5 29.0 5 12 5 11 0 w
<Il

22 FT 9 10 9 8 4 7.5 5 6 36.4 25.0 29.0 5 17 27.5 5 17 19.0 4 7 5 6 37.8 90 102 5 7.5 29.0 5 12 5 10 0 Vl
<t

24 FT 9 11 9 8 4 7 5 6 36.1 25.0 29.0 5 16 27.5 5 16 19.0 4 7 5 6 38.5 91 103 5 8 29.0 5 12 5 9.5 0 :r:

26 FT 10 11 9 8 4 7 5 6 36.9 26.0 30.0 5 17 27.5 5 17 19.0 4 6.5 5 6 38.3 91 103 5 7.5 29.0 5 12 5 9 0 ~

28 FT 10 12 9 8 4 6.5 5 6 36.8 30.0 30.0 5 16 27.5 5 16 19.0 4 7 5 6 38.9 92 104 5 8 29.0 5 12 5 8.5 0 >-
30 FT 11 12 9 8 4 6.5 5 6 37.4 31.0 31.0 5 17 27.0 5 17 19.0 4 6.5 6 7.5 41.6 92 104 5 7.5 29.0 5 12 5 8.5 0

w
w

32 FT 11 13 9 8 4 6.5 6 7 40.3 31.0 31.0 5 16 27.0 5 16 19.0 4 6.5 5 6 39.1 93 105 5 7.5 29.0 5 12 5 8.5 0
:r:
Vl

34 FT 11 13 9 8 4 6 6 7 40.1 31.0 35.0 5 15 27.0 5 15 19.0 4 6.5 6 7 42.1 93 105 5 7.5 29.0 5 12 5 8.5 0 ~
36 FT 12 14 10 8 4 6 5 6.5 37.8 32.0 32.0 5 17 26.0 5 17 19.0 4 6.5 5 7 39.5 94 106 5 7.5 29.0 5 12 5 8 0 :r:

>-
38 FT 12 14 10 8 5 9 5 6 37.6 32.0 32.0 5 16 26.0 5 16 19.0 4 6 5 6.5 39.5 94 106 5 7 29.0 5 12 5 8 0 z
40 FT 12 15 11 8 5 8.5 5 7 37.8 28.0 32.0 5 15 26.0 5 15 19.0 4 6 5 7 40.0 95 107 5 7.5 29.0 5 12 5 7.5 0

0

>-
42 FT 13 15 11 8 5 8.5 5 7 38.3 33.0 33.0 5 17 25.5 5 17 18.5 4 6 5 7 39.9 95 107 5 7 29.0 5 12 5 7.5 0 z

w
44 FT 13 15 11 8 5 8.5 5 6.5 38.1 33.0 33.0 5 16 25.5 5 16 18.5 5 9 5 7 39.9 95 107 5 6.5 29.0 5 12 5 7.5 0 Vl

w
46 FT 13 16 12 8 5 8 5 6.5 38.3 29.0 33.0 5 16 25.5 5 16 18.5 4 6 5 7 40.4 96 108 5 7 29.0 5 12 5 7.5 0 0::

0-

48 FT 14 16 12 8 5 8 5 6.5 38.8 34.0 34.0 5 17 25.0 5 17 18.5 5 9 5 6.5 40.4 96 108 5 6.5 29.0 5 12 5 7 0
~

50 FT 14 16 12 8 5 7.5 5 6.5 38.8 34.0 34.0 5 17 25.0 5 17 18.5 5 8.5 5 6.5 40.3 96 108 5 6.5 29.0 5 12 5 7 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 5 FEET
HEIGHT (HT): 7 THRU 8 FEET

C1 C5 C6 ~2" CL. (H1. H2. J3. B1 & B2 BARS)

J3 BAR, I li H1 BAR~ H2 BAR,I ~

:- ~
V1

N >-

'"
~1~LA1 BAR I 1 1 /1 _u 1 ~/

'----- I~ it CL.Ii. CULVERT ~
TI S TX >-

:r:,.,.,
I'"
I <-B1 BAR

~o ....;
B2 BAR---; 2"

.iA2 BAR I
_u CL.

I V1
<Il

J4 BAR-----1 I H3 BAR-----1~ ~
C4 C7 I '-----3" CL. (H3. J4. B1 & B2 BARS)

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

DATE EFFECTIVE:
DATE PREPARED:
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SPAN (Sl = 6 FT HEIGHT (HTI = 3 FT OR 4 FT OR 5 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR"'S_--t...;A.:.:2,B:.;,.A.:.;R"'S+_...,.._...,.._"'J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....:B.:.;ArR.::.S---t.:.;B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--=-=3"'-'--'-'H-"T"'=4c-,T"r"H'""'T'--=-=5-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH'""'T'--=-=3-'-''--H'""'T:';''~::';4",rH'""'T'--='""'5,...,.j, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

Dn c2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r.:.;J;.;:3--:.B.:.;Ai-'-RS"-_K-=2,....-_-+-_-.;.H...;1--=B.:.;ArR.::.S_-+_--i-H"'2.....::.B"rAR.:.;S"-_+-=-A"'2--F-B.:.;AR.:.;S~_--r-_---r...;;J.:.;4.....::.B.:.;ART-S'--_K-=3,....-_+-=-_rH.::.3_B::.;A,.R.:.;S'--_+-=-B.:.;1...,B::.;A.:.;R.:.;S'-+---'B::.;2;--:B:.;,.A.:.;R'!'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=6' HT=7' SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=6' HT=7' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT 11 8 8 8 5 8.5 4 9.5 34.5 27.0 27.0 27.0 4 16 64.5 4 16 23.0 4 9.5 4 9.5 37.6 40 52 64 4 6 34.5
2 FT 11 8 8 8 5 8.5 4 9.5 34.5 27.0 27.0 27.0 4 15 64.5 4 15 22.5 4 9 4 9 35.0 40 52 64 5 7.5 34.0
4 FT 8 8 8 8 4 8 4 9 34.0 24.0 24.0 24.0 4 13 43.5 4 13 21.0 4 9 4 9.5 32.0 40 52 64 5 7.5 33.5
6 FT 8 8 8 8 4 9.5 4 9.5 30.4 24.0 24.0 24.0 4 13 35.5 4 13 20.5 4 8.5 4 9 29.9 40 52 64 5 7 32.5
8 FT 8 8 8 8 4 9 4 9 29.3 24.0 24.0 24.0 4 12 34.0 4 12 20.5 4 7.5 4 8 28.9 40 52 64 5 6.5 32.0

10 FT 8 9 8 8 4 8 4 8 28.8 24.0 24.0 24.0 5 17 33.0 5 17 20.5 4 7.5 4 10 27.8 41 53 65 5 7 32.0
12 FT 8 9 8 8 4 7 4 7 28.4 24.0 24.0 24.0 5 16 32.5 5 16 21.5 4 6.5 4 9 27.3 41 53 65 5 6.5 32.0
14 FT 8 9 8 8 4 7.5 4 7 27.0 24.0 24.0 24.0 5 16 31.5 5 16 21.5 4 6.6 4 9.5 25.9 41 53 65 5 6 32.0
16 FT 8 10 8 8 4 6.5 4 6 27.1 24.0 24.0 24.0 5 15 31.5 5 15 22.5 4 6.5 4 11.5 25.3 42 54 66 5 6.5 32.0
18 FT 9 11 8 8 4 6.5 4 7.5 26.6 25.0 25.0 25.0 5 16 31.5 5 16 21.5 4 6.5 4 10.5 25.0 43 55 67 5 7 32.0
20 FT 10 11 8 8 4 6 4 7.5 26.1 26.0 26.0 26.0 5 15 31.5 5 15 21.0 4 6 4 10 25.3 43 55 67 5 6.5 32.0
22 FT 10 12 8 8 5 9 4 6.5 26.3 26.0 26.0 26.0 5 15 31.5 5 15 21.5 4 6 4 9.5 24.9 44 56 68 5 6.5 32.0
24 FT 11 12 8 8 5 9 4 7 25.9 27.0 27.0 27.0 5 14 31.5 5 14 21.0 5 8.5 4 9 25.1 44 56 68 5 6 32.0
26 FT 11 13 8 8 5 8.5 4 6 26.0 27.0 27.0 27.0 5 14 31.5 5 14 21.5 5 8.5 4 8.5 24.9 45 57 69 5 6 32.0
28 FT 12 14 8 8 5 8.5 4 6.5 25.9 28.0 28.0 28.0 5 13 31.5 5 13 20.5 5 9 4 7.5 25.0 46 58 70 5 6.5 32.0
30 FT 13 14 8 8 5 8.5 4 6.5 25.6 29.0 29.0 29.0 5 12 31.0 5 12 20.0 5 8.5 4 7.5 25.1 46 58 70 5 6 32.0
32 FT 13 15 8 8 5 8 4 6 25.8 29.0 29.0 29.0 5 12 31.0 5 12 20.5 5 8.5 4 7 25.1 47 59 71 5 6 32.0
34 FT 14 15 8 8 5 8 4 6 25.5 30.0 30.0 30.0 5 12 31.0 5 12 20.0 5 8 4 7 25.3 47 59 71 6 8.5 35.0
36 FT 14 16 8 8 5 7.5 5 8.5 25.8 30.0 30.0 30.0 5 12 31.0 5 12 20.0 5 8 4 6.5 25.3 48 60 72 5 6 32.0
38 FT 15 16 8 8 5 7.5 4 6 27.5 31.0 31.0 31.0 5 12 35.5 5 12 25.0 5 7.5 4 6.5 25.4 48 60 72 6 8 35.0
40 FT 15 17 8 8 5 7 5 8 30.8 31.0 31.0 31.0 6 17 39.5 6 17 29.0 5 7.5 4 6 25.4 49 61 73 6 8.5 35.0
42 FT 16 17 8 8 5 7 5 7 30.6 32.0 32.0 32.0 5 12 35.0 5 12 25.0 5 7.5 4 6 25.6 49 61 73 6 8 35.0
44 FT 16 18 8 8 5 6.5 5 7 30.8 32.0 32.0 36.0 6 17 39.0 6 17 29.0 5 7.5 5 6.5 25.6 50 62 74 6 8 35.0
46 FT 16 18 8 8 5 6 5 7 30.8 32.0 32.0 36.0 6 16 39.0 6 16 29.0 5 7 5 6.5 25.6 50 62 74 6 8 35.0
48 FT 17 19 8 8 5 6.5 5 6.5 30.8 37.0 37.0 37.0 5 12 34.5 5 12 24.5 5 7.5 5 6.5 25.9 51 63 75 6 8 35.0
50 FT 17 19 8 8 5 6 5 6.5 30.8 37.0 37.0 37.0 6 16 38.5 6 16 28.5 5 7 5 6.5 25.9 51 63 75 6 7.5 35.0

SPAN (S) = 6 FT HEIGHT (HTI = 6 FT OR 7 FT
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5
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12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
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5 12 12
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5 12 12
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
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1 FT 11 8 8 8 5 8 4 9.5 34.5 27.0 27.0 4 16 64.5 4 16 23.5 4 9 4 7.5 48.9 76 88 5 7.5 34.5 5 12 5 12 12
2 FT 11 8 8 8 5 8 4 9.5 34.5 27.0 27.0 4 15 64.5 4 15 23.0 4 8.5 4 7 45.0 76 88 5 7.5 34.0 5 12 5 12 12
4 FT 8 8 8 8 4 7.5 4 7.5 34.5 24.0 24.0 4 13 64.5 4 13 21.0 4 8.5 4 7 41.6 76 88 5 7 33.5 5 12 5 12 12
6FT 88884 9 47.540.924.024.041336.041320.54 8 46.538.176 88 5 7 32.5 5 12 5 12 12
8 FT 8 8 8 8 4 9 4 7 37.0 24.0 24.0 4 12 34.0 4 12 20.5 4 7.5 4 6 36.3 76 88 5 6.5 32.0 5 12 5 12 0
10FT 8988 4 8 4 6 35.124.024.05 1733.05 1721.047.546.535.577 89 5 7 32.0 5 12 5 12 0
12 FT 8 9 8 8 4 7 5 6.5 34.1 24.0 24.0 5 16 32.5 5 16 21.5 4 6.5 4 6 34.5 77 89 5 6.5 32.0 5 12 5 12 0
14 FT 8 9 8 8 4 7 5 6.5 31.8 24.0 24.0 5 16 31.5 5 16 21.5 4 6.5 4 6 32.0 77 89 5 6 32.0 5 12 5 12 0
16 FT 8 10 8 8 4 6.5 5 6 31.6 24.0 24.0 5 15 31.0 5 15 22.5 4 6.5 4 7 32.0 78 90 5 6.5 32.0 5 12 5 12 0
18 FT 9 11 8 8 4 6.5 5 6.5 31.8 25.0 25.0 5 16 31.0 5 16 21.5 4 6.5 4 6.5 32.3 79 91 5 7 32.0 5 12 5 12 0
20 FT 10 11 8 8 4 6 5 7.5 31.8 26.0 30.0 5 15 31.0 5 15 21.0 4 6 5 7.5 32.1 79 91 5 6.5 32.0 5 12 5 12 0
22 FT 10 12 8 8 5 9 5 7 31.6 26.0 30.0 5 15 31.0 5 15 21.5 4 6 5 8 32.3 80 92 5 6.5 32.0 5 12 5 12 0
24 FT 11 12 8 8 5 9 5 7.5 31.8 27.0 31.0 5 14 31.0 5 14 20.5 5 8.5 5 7.5 32.1 80 92 5 6 32.0 5 12 5 12 0
26 FT 11 13 8 8 5 8.5 5 6.5 31.8 27.0 31.0 5 14 31.0 5 14 21.0 5 9 5 7.5 32.3 81 93 5 6
28 FT 12 14 8 8 5 8.5 5 7 31.9 28.0 32.0 5 13 30.5 5 13 20.0 5 9 5 8 32.6 82 94 5 6.5
30 FT 12 14 8 8 5 7.5 5 6.5 31.8 28.0 32.0 5 13 30.5 5 13 20.5 5 8.5 5 7.5 32.5 82 94 5 6
32 FT 13 15 8 8 5 8 5 6.5 32.0 29.0 33.0 5 12 30.0 5 12 20.0 5 8.5 5 7.5 32.8 83 95 5 6
34 FT 13 15 8 8 5 7 5 6 31.9 29.0 33.0 5 12 30.0 5 12 20.0 5 8 5 7 32.8 83 95 5 6
36 FT 14 16 9 8 5 7.5 5 7.5 32.6 30.0 34.0 5 12 29.5 5 12 19.5 5 8 5 8 33.3 84 96 5 6
38 FT 14 16 9 8 5 7 5 7 32.5 30.0 34.0 5 12 29.5 5 12 19.5 5 8 5 8 33.1 84 96 6 8
40 FT 15 17 9 8 5 7 5 6.5 37.8 31.0 35.0 5 13 34.0 5 13 24.5 5 8 5 8 33.5 85 97 6 8.5
42 FT 15 17 10 8 5 7 5 7.5 38.3 31.0 35.0 5 12 34.0 5 12 24.5 5 7.5 5 7.5 33.6 85 97 6 8
44 FT 15 18 10 8 5 6 5 7 38.4 31.0 35.0 5 12 34.0 5 12 24.5 5 7.5 5 7.5 33.9 86 98 6 8
46 FT 16 18 10 8 5 6.5 5 6.5 38.4 32.0 36.0 5 12 33.0 5 12 24.5 5 7.5 5 7.5 34.0 86 98 6 7.5
48 FT 16 19 11 8 5 6.5 5 7 39.0 32.0 36.0 5 12 33.0 5 12 24.5 5 7.5 5 8.5 34.4 87 99 6 8
50 FT 17 19 11 8 5 6.5 5 7 39.1 33.0 37.0 5 13 32.5 5 13 24.5 5 7 5 8 34.5 87 99 6 7.5

32.0
32.0
32.0
32.0
32.0
32.0
35.0
35.0
35.0
35.0
35.0
35.0
35.0

5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12

5 11 0
5 10 D
5 9.5 D
5 9.5 D
5 9.5 D
5 9 D
5 8.5 D
5 8.5 D
5 9 0
5 8.5 0
5 8 0
5 8.5 0
5 8 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 6 FEET
HEIGHT (HT): 3 THRU 7 FEET

DATE EFFECTIVE:

DATE PREPARED:
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BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.
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SPAN (S) = 6 FT HEIGHT (HT) = 8 FT OR 9 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=8 ' HT=9 '
SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4

HT=8' HT=9' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1
0
w

1 FT 11 9 8 8 5 8 4 7 34.5 27.0 27.0 4 16 64.5 4 16 23.5 4 9.5 4 6.5 59.4 101 113 4 6.5 34.5 5 12 5 12 12 -..J
<t

2 FT 11 9 8 8 5 8 4 6.5 34.5 27.0 27.0 4 16 64.5 4 16 23.0 4 9 4 6 57.0 101 113 4 6 34.0 5 12 5 12 12 w
Vl

4 FT 8 9 9 8 4 7.5 4 6.5 35.1 24.0 24.0 4 13 65.0 4 13 21.0 4 9.5 4 6.5 53.0 101 113 4 6 33.5 5 12 5 12 12 >-
-..J

6 FT 8 9 9 8 4 9 4 6 53.1 24.0 24.0 4 13 36.0 4 13 20.5 4 9 4 6 49.5 101 113 4 6 33.0 5 12 5 12 12 -..J
<t

8 FT 8 9 9 8 4 9 5 7 46.5 24.0 28.0 4 12 33.5 4 12 20.5 4 8 5 6.5 46.5 101 113 5 7.5 32.5 5 12 5 12 0 ::
10FT 8 9 9 8 4 8 5 6 43.8 24.0 28.0 5 17 32.5 5 17 20.5 4 7.5 5 6 44.6 101 113 5 6.5 32.0 5 12 5 11.5 0 z

0

12 FT 8 9 10 8 4 7.5 5 6.5 41.8 24.0 28.0 5 17 32.0 5 17 21.5 4 6.5 5 6.5 42.9 101 113 5 6.5 32.0 5 12 5 11.5 0
0::
>-

14 FT 8 9 10 8 4 7.5 5 6.5 38.5 24.0 28.0 5 17 31.0 5 17 21.0 4 6.5 5 6.5 39.6 101 113 5 6 31.5 5 12 5 12 0
u
W
-..J

16 FT 8 10 10 8 4 6.5 5 6 38.1 24.0 28.0 5 16 31.0 5 16 22.0 4 6.5 5 7 40.6 102 114 5 6.5 32.0 5 12 5 11.5 0 w

18 FT 9 11 10 8 4 6.5 5 6 38.8 25.0 29.0 5 16 31.0 5 16 21.0 4 6.5 5 7 41.1 103 115 5 7 32.0 5 12 5 10.5 0 z
w

20 FT 9 11 10 8 4 6 5 6 38.5 25.0 29.0 5 16 31.0 5 16 22.0 4 6 5 6.5 40.9 103 115 5 6 32.0 5 12 5 10 0 W
<Il

22 FT 10 12 10 8 4 6 5 6.5 39.1 30.0 30.0 5 15 30.5 5 15 21.0 4 6 5 6.5 41.4 104 116 5 6.5 32.0 5 12 5 9 0 Vl
<t

24 FT 11 13 10 8 4 6 5 6.5 39.6 31.0 31.0 5 14 30.5 5 14 20.0 4 6 5 6.5 41.8 105 117 5 6.5 32.0 5 12 5 8.5 0 :r:

26 FT 11 13 10 8 5 9 5 6 39.4 31.0 31.0 5 14 30.5 5 14 20.5 5 9 5 6.5 41.6 105 117 5 6 32.0 5 12 5 8 0 ~

28 FT 12 14 10 8 5 9 5 6 40.0 32.0 32.0 5 13 30.0 5 13 19.5 4 6 5 6.5 42.0 106 118 5 6.5 32.0 5 12 5 8 0 >-
30 FT 12 14 10 8 5 8 5 6 39.9 32.0 32.0 5 13 30.0 5 13 20.0 5 8.5 5 6 41.9 106 118 5 6 32.0 5 12 5 8 0

w
w

32 FT 13 15 11 8 5 8.5 5 7 40.4 33.0 33.0 5 13 29.0 5 13 19.5 5 8.5 5 7 42.3 107 119 5 6 32.0 5 12 5 7.5 0
:r:
Vl

34 FT 13 15 11 8 5 8 5 6.5 40.3 33.0 33.0 5 13 29.0 5 13 19.5 5 8 5 7 42.1 107 119 6 8 35.0 5 12 5 7.5 0 ~
36 FT 14 16 11 8 5 8 5 6 40.8 34.0 34.0 5 14 28.5 5 14 19.5 5 8.5 5 7 42.6 108 120 5 6 32.0 5 12 5 7.5 0 :r:

>-
38 FT 14 16 12 8 5 7.5 5 6.5 40.8 34.0 34.0 5 13 28.5 5 13 19.5 5 7.5 5 6.5 42.5 108 120 6 8 35.0 5 12 5 7 0 z
40 FT 14 17 12 8 5 7 5 6 40.8 34.0 34.0 5 12 28.5 5 12 19.5 5 8 5 6.5 43.0 109 121 6 8 35.0 5 12 5 7 0

0

>-
42 FT 15 17 13 8 5 7 5 6 46.4 35.0 35.0 5 13 33.0 5 13 24.5 5 7 5 6 42.8 109 121 6 7.5 35.0 5 12 5 7 0 z

w
44 FT 15 18 13 8 5 7 5 6 46.4 35.0 35.0 5 13 33.0 5 13 24.5 5 7.5 5 6 43.3 110 122 6 8 35.0 5 12 5 6.5 0 Vl

w
46 FT 15 18 13 8 5 6 5 6 46.3 35.0 35.0 5 12 33.0 5 12 24.5 5 7.5 5 6 43.3 110 122 6 7.5 35.0 5 12 5 6.5 0 0::

0-

48 FT 16 19 14 8 5 6.5 5 6 47.0 36.0 36.0 5 14 32.5 5 14 24.0 5 7.5 5 6 43.8 111 123 6 7.5 35.0 5 12 5 6.5 0
~

50 FT 16 19 14 8 5 6 5 6 46.9 36.0 36.0 5 13 32.5 5 13 24.0 5 7 5 6 43.6 111 123 6 7.5 35.0 5 12 5 6.5 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 6 FEET
HEIGHT (HT): 8 THRU 9 FEET

C1 C5 C6 ~2" CL. (H1. H2. J3. B1 & B2 BARS)

J3 BAR, I li H1 BAR~ H2 BAR,I ~
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SPAN (Sl = 7 FT HEIGHT (HTI = 4 FT OR 5 FT OR 6 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSone 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR"'S_--t...;A.:.:2,B:.;,.A.:.;R"'S+_...,.._...,.._"'J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....:B.:.;ArR.::.S---t.:.;B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--=---'4--'-'-'----'H-"T"'=5=-,T"r"H'""'T'--=--'-6-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH'""'T'--=--'4-'-''--H'""'T:';''~==5--.-,rH'""'T'--='""'6--.--l, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSonc2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r.:.;J;.;:3--:.B.:.;Ai-'-RS==--_K"""2,....-_-+-_-.;.H...;1--=B.:.;ArR.::.S_-+_--i-H"'2.....::.B"rAR.:.;S==--_+-=-A"'2--F-B.:.;AR.:.;S~_--r-_---r...;;J.:.;4.....::.B.:.;ART-S'--_K-=3,....-_+-=-_rH.::.3_B==A,.R.:.;S'--_+-=-B.:.;1...,B::.;A.:.;R.:.;S'-+---'B::.;2;--:B:.;,.A.:.;R'!'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=7' HT=8' SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=7' HT=8' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

12 8 8 8 5 8 4 8.5 38.1 28.0 28.0 28.0 4 15 73.0 4 15 25.5 4 7 4 6.5 41.8 52 64 76 5 6.5 37.5
12 9 8 8 5 7.5 4 8.5 38.1 28.0 28.0 28.0 4 14 73.0 4 14 24.5 4 7.5 4 8.5 39.9 53 65 77 5 7 37.5
8 8 8 8 4 6 4 6.5 38.4 24.0 24.0 24.0 5 17 48.0 5 17 23.5 4 7 4 7 35.8 52 64 76 5 6 36.5
8 8 8 8 4 7 4 7 33.9 24.0 24.0 24.0 5 17 39.0 5 17 23.5 4 6.5 4 6.5 33.3 52 64 76 6 7 38.5
8 9 8 8 4 7 4 6.5 32.1 24.0 24.0 24.0 5 16 37.0 5 16 24.0 4 6.5 4 8 31.8 53 65 77 5 6 35.5
8 10 8 8 4 6 5 7 31.5 24.0 24.0 24.0 5 15 36.0 5 15 24.0 4 6.5 4 9.5 30.5 54 66 78 5 6.5 35.5
9 10 8 8 4 6 4 6.5 30.5 25.0 25.0 25.0 5 15 35.5 5 15 24.0 5 9 4 8.5 29.8 54 66 78 5 6 35.5
9 11 8 8 5 8.5 5 7 30.4 25.0 25.0 25.0 5 14 35.5 5 14 24.0 5 9 4 8.5 29.1 55 67 79 5 6 35.5

10 11 8 8 4 6 4 6.5 28.5 26.0 26.0 26.0 5 15 34.5 5 15 23.0 5 8.5 4 8 27.8 55 67 79 5 6 35.0
10 12 8 8 5 8 5 8 28.6 26.0 26.0 26.0 5 14 34.5 5 14 23.5 5 8.5 4 8.5 27.4 56 68 80 5 6 35.0
11 12 8 8 5 8 5 9 28.1 27.0 27.0 27.0 5 14 34.5 5 14 23.5 5 7 4 7 27.5 56 68 80 6 7 38.0
12 13 8 8 5 8 5 8.5 27.9 28.0 28.0 28.0 5 13 34.5 5 13 23.0 5 7.5 4 7 27.5 57 69 81 6 7.5 38.0
12 14 8 8 5 7.5 5 8.5 28.0 28.0 28.0 28.0 5 13 34.5 5 13 23.5 5 7.5 4 7 27.3 58 70 82 6 7.5 38.0
13 15 8 8 5 7 5 8.5 27.9 29.0 29.0 29.0 5 12 34.5 5 12 22.5 5 7.5 4 7 27.4 59 71 83 6 7.5 38.0
14 15 8 8 5 7 5 8.5 27.6 30.0 30.0 30.0 5 12 34.0 5 12 22.0 5 7 4 6.5 27.6 59 71 83 6 7 38.0
14 16 8 8 5 6.5 5 8.5 27.8 30.0 30.0 30.0 5 12 34.0 5 12 22.5 5 7 4 6.5 27.5 60 72 84 6 7 38.0
15 17 8 8 5 6.5 5 8 32.8 31.0 31.0 31.0 6 16 43.0 6 16 30.5 5 7.5 4 6 27.8 61 73 85 6 7.5 38.0
16 17 8 8 5 6.5 5 7 32.6 32.0 32.0 32.0 6 15 42.5 6 15 29.5 5 7 4 6 27.9 61 73 85 6 7 38.0
16 18 8 8 5 6 5 7 32.8 32.0 36.0 36.0 6 15 42.5 6 15 30.0 5 7 5 6.5 27.9 62 74 86 6 7 38.0
17 18 8 8 5 6 5 6.5 32.8 37.0 37.0 37.0 6 14 42.0 6 14 29.5 5 6 5 6.5 28.0 62 74 86 6 6.5 38.0
17 19 8 8 5 6 5 6.5 32.8 37.0 37.0 37.0 6 14 42.0 6 14 30.0 5 6.5 5 6.5 28.0 63 75 87 6 7 38.0
18 20 8 8 5 6 5 6.5 32.9 38.0 38.0 38.0 6 14 41.5 6 14 29.5 5 6.5 5 6 28.3 64 76 88 6 7 38.0
18 20 8 8 6 8 5 6.5 32.9 38.0 38.0 38.0 6 14 41.5 6 14 29.5 5 6.5 5 6 28.3 64 76 88 6 6.5 38.0
19 21 8 8 6 8 5 6 33.0 39.0 39.0 39.0 6 14 41.0 6 14 29.5 5 6.5 6 7.5 31.5 65 77 89 6 6.5 38.0
19 21 8 8 6 8 5 6 32.9 39.0 39.0 39.0 6 14 41.0 6 14 29.5 5 6 6 7.5 31.4 65 77 89 6 6.5 38.0
20 22 9 8 6 8 5 6.5 33.8 40.0 40.0 40.0 6 15 40.0 6 15 29.0 5 6 5 6 29.0 66 78 90 6 6.5 38.0

SPAN (S) = 7 FT HEIGHT (HTI = 7 FT OR 8 FT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 12
5 12 12
5 12 12
5 12 12
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 11.5 0
5 10.5 0
5 10 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 8.5 0

o
Z
<t

o
W
-..J
<t
w
Vl

>­
-..J
-..J
<t
U

Z
o
0::
>­
U
W
-..J
W

Z
W
W
<Il

Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
Z
o
>­
z
w
Vl
w
0::
0-

~

-..J
<t
W
Vl

<t

1 FT 12 9 8 8 5 7.5 4 8.5 38.1 28.0 28.0 4 15 73.0 4 15 25.5 4 7.5 4 7 56.0 89 101 5 7 37.5 5 12 5 12 12
2 FT 12 9 8 8 5 7.5 4 8 38.1 28.0 28.0 4 15 73.0 4 15 25.0 4 7 4 6.5 51.4 89 101 5 7 37.5 5 12 5 12 12
4 FT 8 9 8 8 4 6 5 6.5 40.1 24.0 24.0 5 17 75.0 5 17 23.5 4 7.5 4 6.5 47.8 89 101 5 7 37.0 5 12 5 12 12
6FT 89884 7 56.544.624.024.051739.551723.54 7 4 643.589 10156.5 36.0 5 12 5 12 12
8FT 89984 7 4 6 40.124.024.051637.05 1623.546.546.540.489 1015 6 35.5 5 12 5 12 0
10 FT 8 10 9 8 4 6.5 5 6 38.4 24.0 24.0 5 15 36.0 5 15 24.0 4 6.5 4 7 39.5 90 102 5 6.5 35.5 5 12 5 12 0
12 FT 9 10 9 8 4 6 5 6.5 37.8 25.0 25.0 5 15 35.5 5 15 24.0 5 9 4 6 38.1 90 102 5 6 35.0 5 12 5 12 0
14FT 9119858.55 6 37.125.025.05 1435.05 1423.55 9 4 637.991 1035 6 35.5 5 12 5 12 0
16 FT 9 11 9 8 5 8.5 5 6 34.8 25.0 25.0 5 14 34.0 5 14 23.5 5 8.5 4 6 35.3 91 103 5 6 35.0 5 12 5 12 0
18 FT 10 12 9 8 5 8.5 5 7 34.9 26.0 30.0 5 14 34.0 5 14 23.5 5 8.5 5 8.5 35.3 92 104 5 6 35.0 5 12 5 12 0
20 FT 11 13 9 8 5 8 5 7.5 34.9 27.0 31.0 5 14 34.0 5 14 23.0 5 8.5 5 8 35.4 93 105 6 8 38.0 5 12 5 12 0
22 FT 11 13 9 8 5 7 5 6.5 34.8 27.0 31.0 5 13 34.0 5 13 23.5 5 7.5 5 8 35.1 93 105 6 7.5 38.0 5 12 5 11.5 0
24 FT 12 14 9 8 5 7.5 5 7 34.8 28.0 32.0 5 13 34.0 5 13 23.0 5 8 5 8 35.4 94 106 6 7.5 38.0 5 12 5 10.5 0
26 FT 13 15 9 8 5 7.5 5 7 34.9 29.0 33.0 5 12 33.5 5 12 22.0 5 8 5 8 35.6 95 107 6 7.5
28 FT 13 15 9 8 5 6.5 5 6.5 34.8 33.0 33.0 5 12 33.5 5 12 22.5 5 7 5 7.5 35.4 95 107 6 7
30 FT 14 16 9 8 5 7 5 6.5 34.9 34.0 34.0 5 12 33.0 5 12 21.5 5 7.5 5 7.5 35.6 96 108 6 7
32 FT 15 17 9 8 5 7 5 6 40.0 35.0 35.0 6 16 41.5 6 16 29.5 5 7.5 5 7.5 36.0 97 109 6 7.5
34 FT 15 17 10 8 5 6.5 5 7 40.5 35.0 35.0 6 16 41.5 6 16 30.0 5 6.5 5 7.5 36.0 97 109 6 7
36 FT 16 18 10 8 5 6.5 5 6.5 40.6 36.0 36.0 6 15 41.0 6 15 29.5 5 7 5 7.5 36.4 98 110 6 7
38 FT 16 19 11 8 5 6 5 7 41.3 32.0 36.0 6 15 40.5 6 15 29.5 5 7 5 7 36.8 99 111 6 7
40 FT 17 19 11 8 5 6 5 7 41.3 33.0 37.0 6 15 40.0 6 15 29.0 5 6.5 5 7 36.8 99 111 6 6.5
42 FT 17 20 11 8 5 6 5 6.5 41.4 37.0 37.0 6 15 40.0 6 15 29.0 5 6.5 5 7 36.9 100 112 6 7
44 FT 18 20 11 8 6 8.5 5 6 41.4 38.0 38.0 6 16 39.5 6 16 29.0 5 6.5 5 7 37.0 100 112 6 6.5
46 FT 18 21 12 8 6 8 5 6.5 42.1 38.0 38.0 6 15 39.5 6 15 29.0 5 6.5 5 7 37.4 101 113 6 6.5
48 FT 19 21 12 8 6 8 5 6.5 42.0 39.0 39.0 6 16 39.0 6 16 29.0 5 6 5 6.5 37.5 101 113 6 6.5
50 FT 19 22 12 8 6 7.5 5 6 42.1 39.0 39.0 6 15 39.0 6 15 29.0 5 6 5 6.5 37.6 102 114 6 6.5

38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0
38.0

5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12

5 9.5 0
5 9 0
5 8.5 0
5 8.5 0
5 8.5 0
5 8 0
5 8.5 0
5 8 0
5 7.5 0
5 7.5 0
5 7.5 0
5 7 0
5 7 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 7 FEET
HEIGHT (HT): 4 THRU 8 FEET

DATE EFFECTIVE:
DATE PREPARED:
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SPAN (S) = 7 FT HEIGHT (HT) = 9 FT OR 10 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=9' HT=10' SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4
HT=9 ' HT=10

SIZE SPA. C7 SIZE SPA. SIZE SPA. G1
0
w

1 FT 12 9 8 8 5 7.5 4 6 38.1 28.0 28.0 4 16 73.0 4 16 26.0 4 7 6 7 68.1 113 125 5 7 38.0 5 12 5 12 12 -..J
<t

2 FT 12 9 8 8 5 7.5 5 8.5 38.1 28.0 32.0 4 15 73.0 4 15 25.0 4 6.5 6 6.5 64.9 113 125 5 6.5 37.5 5 12 5 12 12 w
Vl

4 FT 8 9 9 8 4 6 5 6 40.8 24.0 28.0 5 17 75.5 5 17 23.5 4 7.5 5 6 57.8 113 125 5 7 37.0 5 12 5 11.5 12 >-
-..J

6 FT 8 9 10 8 4 7 5 6.5 55.0 24.0 28.0 5 17 39.5 5 17 23.0 4 7 5 6.5 51.9 113 125 5 6.5 36.0 5 12 5 11.5 12 -..J
<t

8 FT 8 9 10 8 4 7 5 6 49.0 28.0 28.0 5 16 37.0 5 16 23.5 4 6.5 5 6 49.3 113 125 5 6 35.5 5 12 5 10.5 0 ::
10FT 8 10 10 8 4 6.5 6 7 49.0 28.0 28.0 5 15 36.0 5 15 24.0 4 6.5 5 6 49.1 114 126 5 6 35.5 5 12 5 10 0 z

0

12 FT 9 10 10 8 4 6 5 6 46.1 29.0 29.0 5 16 35.5 5 16 23.5 5 9 6 7 50.3 114 126 5 6 35.0 5 12 5 9.5 0
0::
>-

14 FT 9 11 10 8 5 9 5 6 44.6 29.0 29.0 5 15 35.0 5 15 23.5 5 9 6 7.5 50.6 115 127 5 6 35.0 5 12 5 8.5 0
u
W
-..J

16 FT 9 11 10 8 5 9 5 6 41.5 29.0 29.0 5 14 34.0 5 14 23.5 5 8.5 5 6 44.0 115 127 5 6 35.0 5 12 5 9.5 0 w

18 FT 10 12 10 8 5 8.5 5 6.5 42.0 30.0 30.0 5 15 34.0 5 15 23.5 5 8.5 5 6 44.3 116 128 5 6 35.0 5 12 5 8.5 0 z
w

20 FT 11 13 10 8 5 8.5 5 6 42.4 31.0 31.0 5 14 33.5 5 14 22.5 5 8.5 5 6 44.6 117 129 6 8 38.0 5 12 5 8 0 W
<Il

22 FT 11 13 10 8 5 7.5 5 6 42.1 31.0 31.0 5 14 33.5 5 14 23.5 5 7.5 6 7 47.3 117 129 6 7.5 38.0 5 12 5 8 0 Vl
<t

24 FT 12 14 10 8 5 7.5 5 6 42.5 32.0 32.0 5 13 33.5 5 13 22.5 5 8 6 7.5 47.6 118 130 6 7.5 38.0 5 12 5 8 0 :r:

26 FT 13 15 10 8 5 7.5 6 7 45.8 33.0 37.0 5 12 33.0 5 12 21.5 5 8 6 7.5 47.9 119 131 6 7.5 38.0 5 12 5 8 0 ~

28 FT 13 16 11 8 5 7 5 6 42.9 33.0 33.0 5 12 32.5 5 12 22.0 5 8 5 6.5 45.3 120 132 6 7.5 38.0 5 12 5 7.5 0 >-
30 FT 14 16 11 8 5 7 6 7.5 46.1 34.0 34.0 5 12 32.0 5 12 21.0 5 7.5 5 6 45.0 120 132 6 7 38.0 5 12 5 7.5 0

w
w

32 FT 14 17 12 8 5 7 5 6 43.4 34.0 34.0 5 12 32.0 5 12 21.5 5 7.5 5 6.5 45.4 121 133 6 7 38.0 5 12 5 7 0
:r:
Vl

34 FT 15 17 12 8 5 6.5 6 8.5 52.6 35.0 35.0 6 16 40.5 6 16 29.5 5 6.5 5 6.5 45.1 121 133 6 7 38.0 5 12 5 7 0 ~
36 FT 15 18 13 8 5 6 6 8.5 52.9 35.0 35.0 6 16 40.0 6 16 29.5 5 7 5 6 45.5 122 134 6 7 38.0 5 12 5 6.5 0 :r:

>-
38 FT 16 19 13 8 5 6.5 6 8 53.1 36.0 36.0 6 16 39.5 6 16 29.0 5 7 5 6 45.9 123 135 6 7 38.0 5 12 5 6.5 0 z
40 FT 17 19 13 8 5 6 6 7.5 53.4 37.0 37.0 5 12 35.0 5 12 25.0 5 6.5 5 6 45.8 123 135 6 6.5 38.0 5 12 5 6.5 0

0

>-
42 FT 17 20 14 8 5 6 6 8 53.8 37.0 37.0 6 16 39.0 6 16 29.0 5 6.5 5 6 46.1 124 136 6 6.5 38.5 5 12 5 6 0 z

w
44 FT 17 20 14 8 6 8.5 6 7.5 53.6 37.0 37.0 6 15 39.0 6 15 29.0 5 6 5 6 46.1 124 136 6 6.5 38.5 5 12 5 6 0 Vl

w
46 FT 18 21 14 8 6 8 6 7 53.9 38.0 38.0 6 17 38.5 6 17 29.0 5 6.5 5 6 46.5 125 137 6 6.5 38.0 5 12 5 6 0 0::

0-

48 FT 18 22 15 8 6 8 6 7.5 54.3 38.0 42.0 6 16 38.5 6 16 29.0 5 6.5 6 8 49.9 126 138 6 6.5 38.5 5 12 5 6 0
~

50 FT 18 22 15 8 6 7.5 6 7.5 54.3 38.0 42.0 6 15 38.5 6 15 29.0 5 6 6 8 49.9 126 138 6 6 38.5 5 12 6 8 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL DR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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COMMISSION
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BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 7 FEET
HEIGHT (HT): 9 THRU 10 FEET

C1 C5 C6 ~2" CL. (H1. H2. J3. B1 & B2 BARS)

J3 BAR, I li H1 BAR~ H2 BAR,I ~

:- ~
V1

N >-

'"
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SPAN (5) = 8 FT HEIGHT (HT) = 4 FT OR 5 FT OR 6 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR"'S_--t...;A.:.:2,B:.;,.A.:.;R"'S+_...,.._...,.._"'J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....,:B.:.;ArR.::.S---t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--=---'4--'-'-'----'H-"T"'=5=-,T"r"H'""'T'--=--'-6-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH'""'T'--=--'4-'-''--H'""'T:';''~==5--.-,rH'""'T'--='""'6--.--l, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3.--==BA.:.;R.:.:S'--_...,.... +-_rH.:.;1...;B::.;A.,.R.:.;S'--_I----rH.:.:2:....:B:.;,.A:r-R"'S_--+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+-_...,.._...,.._...;;J-=4,.::.B.:.;AR.:.;S'--_-::-__--II---iH.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T,--=-=7--.-'-,----,H-";'-=~8,--'T"r"H-=T,--=--.-9-,-J' SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH-=T,--=-=7-,-',--H'""'T::-K~==8--.-,rH'""'T,--=-=9--.--l' SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

12 9 8 8 5 7 4 8.5 41.8 28.0 28.0 28.0 4 12 81.5 4 12 26.5 4 7 4 8 43.0 53 65 77 5 6.5 41.0
13 9 8 8 5 7.5 4 7.5 41.8 29.0 29.0 29.0 4 13 81.5 4 13 26.5 4 6.5 4 7 39.1 53 65 77 5 6 40.5
8 8 8 8 4 6 5 6.5 36.4 24.0 24.0 24.0 5 15 51.0 5 15 26.5 4 6 4 6 35.3 52 64 76 6 6.5 42.5
8 9 8 8 4 6 5 6.5 34.3 24.0 24.0 24.0 5 15 42.5 5 15 26.0 4 6 4 7.5 33.1 53 65 77 6 7 42.0
8 9 8 8 4 6 5 6 33.1 24.0 24.0 24.0 5 13 40.5 5 13 25.5 5 8.5 4 7 31.6 53 65 77 6 6.5 41.5
9 10 8 8 5 8.5 4 6 31.9 25.0 25.0 25.0 5 14 39.5 5 14 25.5 5 8 4 8 30.4 54 66 78 6 7 41.5

10 11 8 8 5 8 4 6 30.6 26.0 26.0 26.0 5 14 39.0 5 14 25.0 5 8 4 8 29.3 55 67 79 6 7 41.5
11 12 8 8 5 8 4 6 29.8 27.0 27.0 27.0 5 14 38.5 5 14 25.0 5 7.5 4 7.5 28.6 56 68 80 6 7 41.5
11 13 8 8 5 7.5 5 8.5 29.6 27.0 27.0 27.0 5 12 38.5 5 12 25.0 5 7.5 4 8 28.0 57 69 81 6 7 41.5
12 13 8 8 5 7.5 4 6 27.5 28.0 28.0 28.0 5 13 37.5 5 13 25.0 5 7 4 7.5 26.8 57 69 81 6 7 41.0
12 14 8 8 5 7 5 8.5 27.8 28.0 28.0 28.0 5 12 37.5 5 12 25.0 5 7 4 7.5 26.4 58 70 82 6 7 41.5
13 15 8 8 5 6.5 6 8.5 27.4 29.0 29.0 29.0 5 12 37.5 5 12 25.0 5 7 4 7 26.4 59 71 83 6 7 41.5
14 16 8 8 5 6.5 5 8.5 27.3 30.0 30.0 30.0 5 12 37.5 5 12 24.5 5 7 4 6.5 26.5 60 72 84 6 7 41.5
15 16 8 8 5 6.5 5 8 31.9 31.0 31.0 31.0 6 16 46.5 6 16 33.0 5 6.5 4 6.5 26.6 60 72 84 6 7 41.0
16 17 8 8 5 6 5 7 31.8 32.0 32.0 32.0 6 15 46.0 6 15 32.0 5 6.5 4 6 26.8 61 73 85 6 6.5 41.0
16 18 8 8 5 6 5 7 32.0 32.0 32.0 36.0 6 15 46.0 6 15 33.0 5 6.5 5 6.5 26.6 62 74 86 6 6.5 41.0
17 19 8 8 5 6 5 6.5 31.9 37.0 37.0 37.0 6 14 45.5 6 14 32.0 5 6.5 5 6.5 26.8 63 75 87 6 6.5 41.0
18 19 8 8 6 8.5 5 6.5 31.8 38.0 38.0 38.0 6 13 45.5 6 13 31.0 5 6 5 6.5 26.9 63 75 87 6 6 41.0
1820 8 8 6 8 5 6.531.938.038.038.0 6 13 45.5 6 13 32.0 5 6 5 6 26.9 64 76 88 6 6 41.0
19 21 8 8 6 8 5 6 32.0 39.0 39.0 39.0 6 13 45.0 6 13 31.0 5 6 6 7.5 30.1 65 77 89 6 6 41.0
20 22 8 8 6 7.5 6 7.5 36.0 44.0 44.0 44.0 6 13 44.5 6 13 30.5 5 6 6 7 30.4 66 78 90 6 6 41.0
20 22 8 8 6 7.5 6 7.5 36.0 44.0 44.0 44.0 6 12 44.5 6 12 30.5 6 8.5 6 7 30.3 66 78 90 6 6 41.0
21 23 8 8 6 7.5 6 7 36.0 45.0 45.0 45.0 6 12 43.5 6 12 30.0 6 8.5 6 6.5 30.5 67 79 91 6 6 41.0
21 23 8 8 6 7 6 7 36.0 45.0 45.0 45.0 6 12 43.5 6 12 30.0 6 8 6 6.5 30.5 67 79 91 7 7.5 44.0
22 24 8 8 6 7 6 6.5 36.1 46.0 46.0 46.0 6 12 43.0 6 12 30.0 6 8 6 6 30.8 68 80 92 7 7.5 44.0
22 24 8 8 6 6.5 6 6.5 36.1 46.0 46.0 46.0 6 12 43.0 6 12 30.0 6 7.5 6 6 30.8 68 80 92 7 7.5 44.0

SPAN (5) = 8 FT HEIGHT (HTl = 7 FT OR 8 FT OR 9 FT

5 12 5
5 12 5
5 9.5 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5

12 12
12 12
12 12
12 12
12 0
12 0
12 0
12 0
12 0
12 0
12 0
12 0
12 0
12 0
12 0
12 0
12 0
11 0
10 0

9.5 0
9.5 0
9.5 0
9.5 0
9.5 0

9 0
8.5 0

o
Z
<t

o
W
-.J
<t
w
Vl

>­
-.J
-.J
<t
U

Z
o
0::
>­
U
W
-.J
W

Z
W
W
<Il

Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
z
o
>­
z
w
Vl
w
0::
0-

~

-.J
<t
W
Vl

<t

1 FT 12 9 8 8 5 7 4 6.5 41.8 28.0 28.0 28.0 4 12 81.5 4 12 27.5 4 6 5 6.5 61.6 89 101 113 5 6 41.0 5 12 5 12 12
2 FT 13 10 8 8 5 7 4 6.5 41.8 29.0 29.0 29.0 4 13 81.5 4 13 27.0 4 6.5 4 6 58.3 90 102 114 5 6.5 40.5 5 12 5 12 12
4 FT 8 9 8 8 4 6 6 7.5 43.8 24.0 24.0 28.0 5 15 83.5 5 15 27.0 4 6 5 6 52.3 89 101 113 5 6 40.0 5 11 5 12 12
6 FT 8 10 8 8 4 6 6 7.5 51.4 24.0 24.0 28.0 5 15 43.0 5 15 26.0 4 6.5 5 6 49.0 90 102 114 5 6.5 39.5 5 12 5 12 12
8 FT 8 11 8 8 4 6 6 7.5 46.6 24.0 24.0 28.0 5 13 40.5 5 13 25.5 4 6.5 5 6.5 46.3 91 103 115 5 6 39.0 5 12 5 12 0
10FT 9 11 8 8 5 8.5 6 7 45.3 25.0 25.0 29.0 5 14 39.5 5 14 25.5 5 8.5 5 6 43.6 91 103 115 5 6 38.5 5 12 5 11 0
12 FT 10 12 8 8 5 8 6 7 44.4 26.0 30.0 30.0 5 14 39.0 5 14 25.0 5 8.5 5 6 42.5 92 104 116 5 6 38.5 5 12 5 10 0
14 FT 11 12 8 8 5 8 6 7 43.5 27.0 31.0 35.0 5 14 38.5 5 14 25.0 5 7.5 6 7 44.4 92 104 116 6 7 41.5 5 12 5 9.5 0
16 FT 11 13 8 8 5 7.5 6 6.5 42.9 27.0 31.0 35.0 5 12 38.0 5 12 25.0 5 7.5 6 7 44.0 93 105 117 6 7.5 41.5 5 12 5 9.5 0
18 FT 12 13 8 8 5 7.5 5 6 37.1 28.0 32.0 32.0 5 13 37.5 5 13 25.0 5 7 6 7.5 41.1 93 105 117 6 7 41.0 5 12 5 9.5 0
20 FT 12 14 8 8 5 7 6 7 39.9 32.0 32.0 36.0 5 12 37.5 5 12 25.0 5 7 6 7.5 41.1 94 106 118 6 7 41.0 5 12 5 9.5 0
22 FT 13 15 8 8 5 6.5 6 7 39.9 33.0 33.0 37.0 5 12 37.0 5 12 25.0 5 7 6 7.5 41.3 95 107 119 6 7 41.0 5 12 5 9.5 0
24 FT 14 16 8 8 5 6.5 6 7 40.0 34.0 34.0 38.0 5 12 37.0 5 12 24.0 5 7 6 7 41.4 96 108 120 6 7 41.0 5 12 5 9 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

15 16 9 8 5 6.5 5 6 42.4 35.0 35.0 35.0 6 16 45.5 6 16 32.0 5 6.5 5 6 38.5 96 108 120 6 7 41.0
15 17 10 8 5 6 5 6.5 42.9 31.0 35.0 35.0 6 16 45.5 6 16 33.0 5 6.5 5 7.5 38.8 97 109 121 6 6.5 41.5
16 18 11 8 5 6 5 6.5 43.6 32.0 36.0 36.0 6 15 44.5 6 15 31.5 5 6.5 5 7 39.1 98 110 122 6 6.5 41.5
17 19 11 8 5 6 5 6.5 43.6 33.0 37.0 37.0 6 14 44.0 6 14 31.0 5 6.5 5 7 39.4 99 111 123 6 6 41.5
17 20 11 8 6 8 5 6 43.8 37.0 37.0 37.0 6 14 44.0 6 14 31.5 5 6.5 5 7 39.5 100 112 124 6 6 41.5
18 20 12 8 6 8 5 6.5 44.3 38.0 38.0 38.0 6 13 43.5 6 13 30.5 5 6 5 6.5 39.6 100 112 124 6 6 41.5
18 21 12 8 6 7.5 5 6 44.4 38.0 38.0 38.0 6 13 43.5 6 13 31.0 5 6 5 6.5 39.9 101 113 125 6 6 41.5
19 22 12 8 6 7.5 6 8.5 48.4 39.0 39.0 39.0 6 13 42.5 6 13 30.0 5 6 5 6.5 40.1 102 114 126 6 6 41.5
19 22 13 8 6 7 5 6 45.0 39.0 39.0 39.0 6 13 42.5 6 13 30.5 6 8 5 6.5 40.3 102 114 126 7 7.5 44.5
20 23 13 8 6 7 6 8.5 49.1 40.0 40.0 40.0 6 13 42.0 6 13 30.0 6 8 5 6 40.5 103 115 127 7 7.5 44.5
20 24 13 8 6 6.5 6 8 49.3 40.0 40.0 40.0 6 12 42.0 6 12 30.0 6 8 5 6 40.6 104 116 128 7 7.5 44.5
21 24 13 8 6 7 6 7.5 49.1 41.0 41.0 41.0 6 13 41.5 6 13 29.5 6 8 5 6 40.8 104 116 128 7 7.5 44.5
21 25 14 8 6 6.5 6 8 49.9 41.0 41.0 41.0 6 13 41.5 6 13 29.5 6 8 5 6.5 41.1 105 117 129 7 7.5 44.5

5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12

5 8.5 0
5 8 0
5 8.5 0
5 7.5 0
5 7.5 0
5 7.5 0
5 7 0
5 7 0
5 7 0
5 7 0
5 6.5 0
5 6.5 0
5 6.5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 8 FEET
HEIGHT (HT): 4 THRU 9 FEET

DATE EFFECTIVE:

DATE PREPARED:
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SPAN (S) = 8 FT HEIGHT (HT) = 10 FT OR 11 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=1 0' HT=11 ' SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4
,-n=10 HT=11

SIZE SPA. C7 SIZE SPA. SIZE SPA. G1
0
w

1 FT 12 9 8 9 5 7 5 7.5 41.9 32.0 32.0 4 12 81.5 4 12 27.5 5 9 6 6 73.9 125 137 5 6 41.5 5 12 5 10.5 12 -..J
<t

2 FT 13 10 9 9 5 7 5 8 42.5 29.0 33.0 4 13 82.0 4 13 27.0 4 6 5 6 66.8 126 138 5 6.5 41.0 5 12 5 11 12 w
Vl

4 FT 8 11 9 9 4 6 6 7 44.5 24.0 28.0 5 16 84.0 5 16 27.0 4 7 5 6 66.0 127 139 5 7.5 41.0 5 10.5 5 9.5 12 >-
-..J

6 FT 8 11 9 9 4 6 6 7 61.5 28.0 32.0 5 15 43.0 5 15 26.0 4 6.5 6 7 64.5 127 139 5 7 40.0 5 11.5 5 9 12 -..J
<t

8 FT 8 11 9 9 4 6 6 7 55.6 28.0 32.0 5 14 40.5 5 14 25.5 4 6 6 6.5 60.4 127 139 5 6 39.5 5 11.5 5 8.5 0 ::
10FT 9 11 9 9 5 8.5 6 7.5 54.9 29.0 33.0 5 14 39.5 5 14 25.5 5 8.5 6 6 57.5 127 139 5 6 39.0 5 12 5 8.5 0 z

0

12 FT 10 11 9 9 5 8 5 6 51.1 30.0 30.0 5 14 39.0 5 14 25.5 5 7.5 6 6 55.3 127 139 6 7 41.5 5 12 5 8.5 0
0::
>-

14 FT 10 12 9 9 5 8 6 6.5 52.0 30.0 34.0 5 13 38.5 5 13 25.5 5 7.5 6 6 54.8 128 140 6 7 41.5 5 12 5 8.5 0
u
W
-..J

16 FT 11 13 10 9 5 7.5 5 6 48.6 31.0 31.0 5 13 38.0 5 13 25.5 5 7.5 6 6.5 54.1 129 141 6 7.5 41.5 5 12 5 8 0 w

18 FT 11 13 10 9 5 7.5 5 6 45.1 31.0 31.0 5 12 37.0 5 12 25.0 5 7 6 6.5 50.4 129 141 6 7 41.5 5 12 5 8 0 z
w

20 FT 12 14 10 9 5 7 6 7.5 48.4 32.0 36.0 5 13 37.0 5 13 25.0 5 7 6 6.5 50.5 130 142 6 7.5 41.5 5 12 5 8 0 W
<Il

22 FT 13 15 10 9 5 7 6 7 48.5 33.0 37.0 5 12 37.0 5 12 24.5 5 7 6 6.5 50.6 131 143 6 7 41.5 5 12 5 8 0 Vl
<t

24 FT 13 16 11 9 5 6.5 6 8 48.5 33.0 33.0 5 12 36.5 5 12 25.0 5 7 5 6 47.8 132 144 6 7 41.5 5 12 5 7.5 0 :r:

26 FT 14 16 12 9 5 6.5 5 6 46.0 34.0 34.0 5 12 36.0 5 12 24.5 5 6 5 6 47.5 132 144 6 7 41.5 5 12 5 7 0 ~

28 FT 15 17 12 9 5 6.5 6 8 55.3 35.0 35.0 6 16 44.5 6 16 32.5 5 6.5 5 6 47.8 133 145 6 6.5 41.5 5 12 5 7 0 >-
30 FT 16 18 13 9 5 6.5 6 8 55.8 36.0 36.0 6 15 44.0 6 15 31.5 5 6.5 5 6 48.0 134 146 6 6.5 41.5 5 12 5 6.5 0

w
w

32 FT 16 19 13 9 5 6 6 7.5 55.8 36.0 36.0 6 15 44.0 6 15 32.0 5 6.5 5 6 48.3 135 147 6 6 41.5 5 12 5 6.5 0
:r:
Vl

34 FT 17 20 13 9 5 6 6 7 56.0 37.0 37.0 6 14 43.5 6 14 31.0 5 6.5 5 6 48.5 136 148 6 6.5 41.5 5 12 5 6.5 0 ~
36 FT 17 20 14 9 6 8 6 7.5 56.1 37.0 37.0 6 14 43.0 6 14 31.5 5 6 5 6 48.6 136 148 6 6 41.5 5 12 5 6 0 :r:

>-
38 FT 18 21 14 9 6 8 6 7 56.4 38.0 38.0 6 13 42.5 6 13 30.5 5 6 5 6 48.9 137 149 6 6 41.5 5 12 5 6 0 z
40 FT 18 22 15 9 6 7 6 7.5 56.8 38.0 42.0 6 13 42.5 6 13 30.5 5 6 6 8 52.3 138 150 6 6 41.5 5 12 6 8 0

0

>-
42 FT 19 22 15 9 6 7.5 6 7 57.0 39.0 43.0 6 14 42.0 6 14 30.0 6 8.5 6 8 52.3 138 150 7 7.5 44.5 5 12 6 8 0 z

w
44 FT 19 23 15 9 6 6.5 6 6.5 56.9 39.0 43.0 6 13 42.0 6 13 30.0 6 8.5 6 8 52.5 139 151 7 8 44.5 5 12 6 8 0 Vl

w
46 FT 20 24 16 9 6 7 6 7 57.6 40.0 44.0 6 14 41.5 6 14 30.0 6 8 6 7.5 52.9 140 152 7 8 44.5 5 12 6 8 0 0::

0-

48 FT 20 24 16 9 6 6.5 6 6.5 57.5 40.0 44.0 6 13 41.5 6 13 30.0 6 8 6 7.5 52.9 140 152 7 7.5 44.5 5 12 6 8 0
~

50 FT 21 25 16 9 6 6.5 6 6 57.8 41.0 45.0 6 14 41.0 6 14 30.0 6 8 6 7.5 53.1 141 153 7 7.5 44.5 5 12 6 8 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 8 FEET
HEIGHT (HT): 10 THRU 11 FEET

C1 C5 C6 ~2" CL. (H1. H2. J3. B1 & B2 BARS)

J3 BAR, I li H1 BAR~ H2 BAR,I ~

:- ~
V1
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'"
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'----- I~ it CL.Ii. CULVERT ~
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I V1
<Il
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SPAN (5) = 9 FT HEIGHT (HT) = 5 FT OR 6 FT OR 7 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR"'S_--t...;A.:.:2,B:.;,.A.:.;R"'S+_...,.._...,.._"'J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....,:B.:.;ArR.::.S---t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--=--=5--'-'-'--'-'H-"T"'=6c-,T"r"H--=T'--=-=7-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH--=T'--=-=5-'-''--H'""'T:.;,.~::,.."rH'""'T'--=--=7,...,.j, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3,...=.;BA.:.;R.:.:S'--_K--=2 -+_-;.;.H.:.;1...;B::.;A.:;.R.:.;S'--_I----rH.:.:2:....:B:.;,.A:r-R"'S_--+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+-_...,.._...,.._...;;J-=4,.::.B.:.;AR.:.;S'--_K-=3,....-__-+-_..,;H.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--='""'8--'-'-'--'-'H-"T'-==9c-,T"r"H=-T-=1'--0:-;!,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=8' HT=9'fn=10 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

13 9 8 8 5 6.5 4 7.5 45.3 29.0 29.0 29.0 5 17 89.5 5 17 28.5 4 6 4 6 47.3 65 77 89 5 6 44.0
13 10 8 8 5 6.5 4 7.5 45.3 29.0 29.0 29.0 5 16 89.5 5 16 27.5 4 6 4 7.5 44.5 66 78 90 5 6.5 44.0
9 9 8 8 5 8.5 5 6.5 42.1 25.0 25.0 25.0 5 15 59.0 5 15 28.5 5 8 4 6 39.5 65 77 89 6 6.5 46.0
9 9 8 8 5 8.5 5 6.5 36.9 25.0 25.0 29.0 5 14 47.0 5 14 27.5 5 7.5 5 7 36.5 65 77 89 6 6 45.0
9 10 8 8 5 8.5 5 6.5 35.6 25.0 25.0 25.0 5 12 44.0 5 12 27.0 5 7.5 4 6.5 34.6 66 78 90 6 6.5 45.0

10 11 8 8 5 8 5 7.5 34.3 26.0 26.0 26.0 5 12 43.0 5 12 26.5 5 7.5 4 6.5 33.3 67 79 91 6 6.5 44.5
11 12 8 8 5 7.5 5 8.5 33.0 27.0 27.0 27.0 5 12 42.5 5 12 26.5 5 7 4 6 32.1 68 80 92 6 6.5 44.5
12 13 8 8 5 7 5 8.5 32.1 28.0 28.0 28.0 5 12 42.0 5 12 26.5 5 6.5 4 6 31.5 69 81 93 6 6.5 44.5
13 14 8 8 5 6.5 5 8.5 31.5 29.0 29.0 33.0 6 16 44.5 6 16 29.5 5 6.5 5 8.5 31.0 70 82 94 6 6.5 44.5
13 15 8 8 5 6.5 5 8 31.3 29.0 29.0 33.0 6 15 44.5 6 15 29.5 5 6.5 5 8.5 30.5 71 83 95 6 6.5 44.5
14 15 8 8 5 6 5 8.5 29.3 30.0 30.0 34.0 6 16 43.5 6 16 29.0 5 6 5 8.5 29.1 71 83 95 6 6.5 44.5
15 16 8 8 5 6 5 8 34.1 31.0 31.0 35.0 6 15 49.5 6 15 35.0 5 6 5 8 29.1 72 84 96 6 6.5 44.5
15 17 8 8 6 7.5 5 8 34.3 31.0 31.0 35.0 6 14 49.5 6 14 35.0 5 6 5 7 28.9 73 85 97 6 6.5 44.5
16 18 8 8 6 8 5 7 34.1 32.0 36.0 36.0 6 14 49.0 6 14 35.0 5 6 5 6.5 29.0 74 86 98 6 6.5 44.5
17 19 8 8 6 7.5 5 6.5 34.0 37.0 37.0 37.0 6 14 49.0 6 14 35.0 5 6 5 6.5 29.1 75 87 99 6 6 44.5
18 20 8 8 6 7.5 5 6.5 34.0 38.0 38.0 38.0 6 13 48.5 6 13 34.0 6 8.5 5 6 29.3 76 88 100 6 6 44.5
19 21 8 8 6 7.5 5 6 34.1 39.0 39.0 39.0 6 13 48.0 6 13 33.0 6 8.5 6 7.5 32.5 77 89 101 7 7.5 47.0
20 21 8 8 6 7.5 6 7.5 38.0 44.0 44.0 44.0 6 12 47.5 6 12 32.5 6 7.5 6 7.5 32.6 77 89 101 7 7.5 47.0
2022 8 8 6 7 6 7.538.044.044.044.0 6 12 47.5 6 12 33.0 6 8 6 7 32.6 78 90 102 7 7.547.0
21 23 8 8 6 7 6 7 38.1 45.0 45.0 45.0 6 12 47.0 6 12 32.0 6 7.5 6 6.5 32.8 79 91 103 7 7 47.0
22 24 8 8 6 6.5 6 6.5 38.3 46.0 46.0 46.0 7 15 51.5 7 15 36.0 6 7.5 6 6 33.0 80 92 104 7 7 47.0
22 24 8 8 6 6.5 6 6 38.1 46.0 46.0 46.0 7 15 51.5 7 15 36.5 6 7.5 6 6 33.0 80 92 104 7 7 47.0
23 25 9 8 6 6.5 6 7 39.0 47.0 47.0 47.0 7 15 50.5 7 15 36.0 6 7.5 6 7 33.5 81 93 105 7 7 47.0
24 26 9 8 6 6 6 7 39.0 48.0 48.0 48.0 7 15 49.5 7 15 35.5 6 7.5 6 6.5 33.8 82 94 106 7 7 47.0
24 26 9 8 6 6 6 7 39.0 48.0 48.0 48.0 7 15 49.5 7 15 35.5 6 6.5 6 6.5 33.8 82 94 106 7 6.5 47.0
25 27 9 8 6 6 6 6.5 39.0 49.0 49.0 49.0 7 15 49.0 7 15 35.5 6 7 6 6.5 34.0 83 95 107 7 6.5 47.0

SPAN (5) = 9 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
11
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 12
5 12 12
5 12 12
5 12 12
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 11 0
5 10 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9 0
5 8 0
5 7.5 0
5 8.5 0
5 8 0
5 8 0
5 7.5 0

o
Z
<t

o
W
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<t
w
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w
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1 FT 13 10 8 8 5 6.5 5 8.5 47.3 29.0 29.0 33.0 5 18 91.5 5 18 29.0 4 6 5 6 69.0 102 114 126 5 6.5 44.5 5 12 5 12 12
2 FT 13 10 8 8 5 6.5 5 8.5 47.3 29.0 29.0 33.0 5 17 91.5 5 17 28.0 5 9 6 7 66.6 102 114 126 5 6 44.0 5 12 5 12 12
4 FT 9 9 8 8 5 8.5 6 7 47.3 29.0 33.0 33.0 5 15 91.5 5 15 29.0 5 7.5 6 6 59.4 101 113 125 6 6 46.0 5 12 5 10.5 12
6 FT 9 10 9 8 5 8.5 5 6 54.1 25.0 25.0 29.0 5 14 48.0 5 14 27.5 5 8 5 6 51.8 102 114 126 6 6.5 45.5 5 12 5 11.5 12
8 FT 9 11 9 8 5 8.5 5 6 48.0 25.0 29.0 29.0 5 13 44.0 5 13 27.0 5 8 5 6 49.3 103 115 127 6 7 45.0 5 12 5 11 0
10FT 10 11 9 8 5 8 5 6 46.6 26.0 30.0 30.0 5 12 43.0 5 12 26.5 5 7 6 7 50.0 103 115 127 6 6.5 44.5 5 12 5 10 0
12 FT 11 12 9 8 5 7.5 6 7 48.4 31.0 31.0 35.0 5 12 42.0 5 12 26.5 5 7 6 7 49.0 104 116 128 6 6.5 44.5 5 12 5 9.5 0
14 FT 12 13 9 8 5 7 6 7.5 47.4 32.0 32.0 36.0 5 12 41.5 5 12 26.5 5 6.5 6 7 48.1 105 117 129 6 6.5 44.5 5 12 5 8.5 0
16 FT 12 14 9 8 5 7 6 6.5 46.4 32.0 32.0 36.0 6 15 44.5 6 15 29.5 5 6.5 6 7 47.5 106 118 130 6 6.5 44.5 5 12 5 8.5 0
18 FT 13 15 9 8 5 6.5 6 6.5 46.0 33.0 33.0 37.0 6 15 44.0 6 15 29.0 5 6.5 6 7.5 47.3 107 119 131 6 7 44.5 5 12 5 8.5 0
20 FT 14 15 9 8 5 6.5 5 6 40.1 34.0 34.0 34.0 6 16 43.0 6 16 29.0 5 6 6 7.5 44.4 107 119 131 6 6.5 44.5 5 12 5 8.5 0
22 FT 14 16 10 8 5 6 5 6 40.5 34.0 34.0 34.0 6 15 43.0 6 15 29.0 5 6 5 7 41.5 108 120 132 6 6.5 44.5 5 12 5 8 0
24 FT 15 17 10 8 6 8 6 8 49.5 35.0 35.0 35.0 6 15 48.5 6 15 35.0 5 6 5 6.5 41.6 109 121 133 6 6.5 44.5 5 12 5 8 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

16 18 11 8 6 8 5 6 46.1 36.0 36.0 36.0 6 15 48.0 6 15 34.5 5 6 5 7 41.9 110 122 134 6 6.5 44.5 5 12 5 7.5 0
17 19 11 8 6 8 6 8 50.1 37.0 37.0 37.0 6 14 47.5 6 14 33.5 5 6 5 7 42.0 111 123 135 6 6 44.5 5 12 5 7.5 0
18 20 12 8 6 8 5 6 46.8 38.0 38.0 38.0 6 13 47.0 6 13 32.5 6 8.5 5 6.5 42.4 112 124 136 6 6 44.5 5 12 5 7.5 0
18 21 12 8 6 7.5 6 8 50.8 38.0 38.0 38.0 6 13 47.0 6 13 33.5 6 8 5 6.5 42.5 113 125 137 7 7.5 47.5 5 12 5 7 0
19 22 12 8 6 7 6 7.5 50.9 39.0 39.0 39.0 6 13 46.0 6 13 32.5 6 8 5 6.5 42.8 114 126 138 7 7.5 47.5 5 12 5 7 0
20 23 13 8 6 7 6 8 51.5 40.0 40.0 40.0 6 12 45.0 6 12 31.5 6 8 5 6 43.1 115 127 139 7 7 47.5 5 12 5 6.5 0
20 23 13 8 6 6.5 6 7.5 51.4 40.0 40.0 40.0 6 12 45.0 6 12 32.0 6 7.5 5 6 43.0 115 127 139 7 7 47.5 5 12 5 6.5 0
21 24 13 8 6 6.5 6 7 51.5 41.0 41.0 41.0 6 12 44.5 6 12 31.0 6 7.5 5 6 43.3 116 128 140 7 7 47.5 5 12 5 6.5 0
21 25 14 8 6 6 6 7.5 52.3 41.0 41.0 41.0 6 12 44.5 6 12 31.5 6 7.5 5 6 43.5 117 129 141 7 7 47.5 5 12 5 6 0
22 25 14 8 6 6.5 6 7 52.1 42.0 42.0 42.0 7 16 49.0 7 16 35.5 6 6.5 5 6 43.6 117 129 141 7 6.5 47.5 5 12 5 6 0
23 26 14 8 6 6 6 7 52.1 43.0 43.0 43.0 6 12 43.5 6 12 30.5 6 7 5 6 43.9 118 130 142 7 6.5 47.5 5 12 5 6 0
23 27 15 8 6 6 6 7 53.0 43.0 43.0 47.0 6 12 43.5 6 12 30.0 6 7 6 8.5 47.1 119 131 143 7 6.5 47.5 5 12 5 6 0
24 28 15 8 6 6 6 7 53.0 44.0 44.0 48.0 6 12 43.0 6 12 30.0 6 7 6 8 47.5 120 132 144 7 6.5 47.5 5 12 6 8 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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SPAN (S) = 9 FT HEIGHT (HT) = 11 FT OR 12 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=11 ' HT=12'
SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4

,-n=11 HT=12
SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

0
w

1 FT 13 10 9 10 5 6.5 5 8 48.3 33.0 33.0 5 17 93.0 5 17 29.0 5 9 6 6.5 79.4 138 150 5 6 44.5 5 12 5 9.5 12 -..J
<t

2 FT 13 11 9 10 5 6.5 5 7.5 48.3 33.0 33.0 5 16 93.0 5 16 28.0 4 6 6 7 77.0 139 151 5 6 44.5 5 12 5 9 12 w
Vl

4 FT 9 10 9 10 5 8.5 5 6 48.3 29.0 29.0 5 15 93.0 5 15 29.0 5 8 6 6 71.4 138 150 6 7 46.5 5 12 5 8.5 12 >-
-..J

6 FT 9 11 9 10 5 8.5 6 7 69.3 29.0 33.0 5 15 47.0 5 15 28.0 5 8.5 6 6 68.0 139 151 5 6 43.0 5 12 5 8.5 12 -..J
<t

8 FT 9 11 9 10 5 8.5 6 6.5 61.6 29.0 33.0 5 13 44.0 5 13 27.5 5 7.5 6 6 63.8 139 151 6 7 45.5 5 12 5 8.5 0 ::
10FT 10 11 10 10 5 8 5 6 56.4 30.0 30.0 5 13 43.0 5 13 27.5 5 7 6 6 60.1 139 151 6 6.5 45.0 5 12 5 8 0 z

0

12 FT 11 12 10 10 5 7.5 5 6 55.0 31.0 31.0 5 13 42.5 5 13 27.0 5 6.5 6 6.5 59.1 140 152 6 6.5 45.0 5 12 5 8 0
0::
>-

14 FT 11 13 10 10 5 7.5 6 7 55.6 31.0 35.0 6 16 45.0 6 16 30.0 5 6.5 6 6.5 58.5 141 153 6 6.5 45.0 5 12 5 8 0
u
W
-..J

16 FT 12 14 11 10 5 7 6 8.5 54.6 32.0 36.0 6 16 44.5 6 16 30.0 5 6.5 6 7 57.4 142 154 6 6.5 45.0 5 12 5 7.5 0 w

18 FT 13 15 11 10 5 6.5 6 7.5 54.6 33.0 37.0 6 16 44.0 6 16 30.0 5 6.5 6 6.5 57.1 143 155 6 7 44.5 5 12 5 7.5 0 z
w

20 FT 13 15 11 10 5 6.5 6 7.5 51.5 33.0 37.0 6 15 43.5 6 15 29.5 5 6 6 6.5 53.4 143 155 6 6.5 44.5 5 12 5 7.5 0 w
<Il

22 FT 14 16 12 10 5 6 6 8 51.9 34.0 38.0 6 16 43.0 6 16 29.5 5 6 6 7.5 53.6 144 156 6 6.5 44.5 5 12 5 7 0 Vl
<t

24 FT 15 17 12 10 5 6 6 7.5 58.0 35.0 39.0 6 16 48.5 6 16 35.5 5 6 6 7.5 53.8 145 157 6 6.5 44.5 5 12 5 7 0 :r:

26 FT 16 18 13 10 6 8.5 6 7.5 58.5 36.0 40.0 6 15 48.0 6 15 34.5 5 6 6 8 54.0 146 158 6 6.5 44.5 5 12 5 6.5 0 ~

28 FT 17 19 13 10 6 8 6 7 58.6 37.0 41.0 6 14 47.5 6 14 33.5 6 8.5 6 8 54.1 147 159 6 6 44.5 5 12 5 6.5 0 >-
30 FT 17 20 13 10 6 7.5 6 6.5 58.5 37.0 41.0 6 14 47.5 6 14 34.5 6 8 6 7 54.4 148 160 6 6 44.5 5 12 5 6.5 0

w
w

32 FT 18 21 14 10 6 7.5 6 7 59.1 38.0 42.0 6 13 47.0 6 13 33.5 6 8 6 8 54.6 149 161 7 7.5 47.5 5 12 5 6 0
:r:
Vl

34 FT 19 22 14 10 6 7.5 6 6.5 59.3 39.0 43.0 6 13 46.5 6 13 32.5 6 8 6 8 54.9 150 162 7 7.5 47.5 5 12 5 6 0 ~
36 FT 19 22 15 10 6 7 6 6.5 59.5 43.0 43.0 6 13 46.0 6 13 33.0 6 7 6 8 54.9 150 162 7 7.5 48.0 5 12 6 8 0 :r:

>-
38 FT 20 23 15 10 6 7 6 6.5 59.6 44.0 44.0 6 12 45.5 6 12 32.0 6 7.5 6 8 55.1 151 163 7 7 47.5 5 12 6 8 0 z
40 FT 20 24 16 10 6 6 6 6.5 60.0 44.0 44.0 6 12 45.0 6 12 32.5 6 7.5 6 7.5 55.5 152 164 7 7 48.0 5 12 6 8 0

0

>-
42 FT 21 25 16 10 6 6.5 6 6 60.3 45.0 45.0 6 12 44.5 6 12 31.5 6 7.5 6 7.5 55.8 153 165 7 7 48.0 5 12 6 8 0 z

w
44 FT 22 25 17 10 6 6.5 6 6.5 60.8 46.0 46.0 6 12 44.0 6 12 31.0 6 6.5 6 7 55.9 153 165 7 6.5 48.0 5 12 6 7.5 0 Vl

w
46 FT 22 26 17 10 6 6 6 6 60.8 46.0 46.0 6 12 44.0 6 12 31.0 6 7 6 7 56.1 154 166 7 6.5 48.0 5 12 6 7.5 0 0::

0-

48 FT 23 27 18 10 6 6 6 6.5 61.5 47.0 47.0 6 12 43.5 6 12 31.0 6 7 6 6.5 56.6 155 167 7 6.5 48.0 5 12 6 7 0
~

50 FT 23 28 19 10 6 6 6 6.5 62.0 43.0 47.0 6 12 43.5 6 12 31.0 6 7 6 7 57.0 156 168 7 6.5 48.0 5 12 6 7 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL DR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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SPAN (S) = 10 FT HEIGHT (HT) = 5 FT OR 6 FT OR 7 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR.::.S_--t...;A.:.:2,B:.;,.A.:.;R.::.S+_...,.._...,.._..:;J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....,:B.:.;ArR.::.S---t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--=--=5--'-'-'--'-'H-"T'-==6c-,T"r"H--=T'--=-=7-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH--=T'--=-=5-'-''--H'""'T:.;,.~::,.."rH'""'T'--=--=7--.--l, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3,...=.;BA.:.;R.:.:S'--_K--=2 -+_-;.;.H.:.;1...;B::.;A.:;.R.:.;S'--_I----rH.:.:2:....:B:.;,.A:r-R..:;S_--+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+-_...,.._...,.._..:;J-=4,.::.B.:.;AR.:.;S'--_K-=3,....-__-+-_..,;H.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--='""'8--'-'-'--'-'H-"T'-==9c-,T"r"H=-T-=1'--0:--.-l,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=8' HT=9'fn=10 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

13 10 8 8 5 6.5 4 7 48.9 29.0 29.0 29.0 5 15 98.0 5 15 29.0 4 6 4 7 48.1 66 78 90 5 6 47.5
13 10 8 8 5 6.5 4 7 48.9 29.0 29.0 29.0 5 13 98.0 5 13 28.5 5 8.5 4 6.5 43.8 66 78 90 6 7 50.0
9 10 8 8 5 7.5 6 7.5 43.1 25.0 25.0 25.0 5 12 62.0 5 12 30.0 5 8 4 7 38.9 66 78 90 6 6.5 49.5
9 10 8 8 5 8.5 5 6 38.0 25.0 25.0 25.0 6 15 53.5 6 15 32.0 5 7 4 6.5 36.1 66 78 90 6 6 48.5

10 11 8 8 5 8 5 7.5 36.0 26.0 26.0 26.0 6 16 51.0 6 16 31.5 5 7 4 6.5 34.1 67 79 91 6 6 48.0
11 12 8 8 5 7.5 5 8 34.1 27.0 27.0 27.0 6 15 49.5 6 15 31.0 5 6.5 4 6 32.6 68 80 92 6 6.5 48.0
12 13 8 8 5 7 5 8.5 32.8 28.0 28.0 28.0 6 15 48.5 6 15 31.0 5 6.5 4 6 31.5 69 81 93 6 6.5 48.0
13 14 8 8 5 6.5 5 8.5 31.6 29.0 29.0 33.0 6 15 48.5 6 15 31.0 5 6 5 9 30.8 70 82 94 6 6 47.5
14 15 8 8 5 6 5 8.5 30.8 30.0 30.0 34.0 6 14 48.0 6 14 31.0 5 6 5 8.5 30.1 71 83 95 6 6 47.5
15 16 8 8 6 8 5 8 35.1 31.0 31.0 35.0 6 14 53.5 6 14 36.5 6 8 5 8 29.9 72 84 96 6 6 47.5
15 17 8 8 6 7.5 5 8 35.1 31.0 31.0 35.0 6 13 53.5 6 13 36.5 6 8 5 7 29.4 73 85 97 6 6 47.5
16 18 8 8 6 8 5 7 33.4 32.0 36.0 36.0 6 13 52.5 6 13 36.5 6 8 5 6.5 28.0 74 86 98 6 6.5 47.5
17 19 8 8 6 7.5 5 6.5 33.3 37.0 37.0 37.0 6 13 52.5 6 13 36.5 6 8 5 6.5 28.0 75 87 99 6 6 47.5
18 20 8 8 6 7 5 6.5 33.1 38.0 38.0 38.0 6 13 52.0 6 13 36.5 6 8 5 6 28.1 76 88 100 6 6 47.5
19 21 8 8 6 7 5 6 33.1 39.0 39.0 39.0 6 13 52.0 6 13 36.0 6 7.5 6 7.5 31.3 77 89 101 7 7.5 50.5
20 22 8 8 6 7 6 7.5 37.1 44.0 44.0 44.0 6 12 51.5 6 12 35.5 6 7.5 6 7 31.4 78 90 102 7 7.5 50.5
21 23 8 8 6 6.5 6 7 37.1 45.0 45.0 45.0 6 12 51.0 6 12 34.5 6 7.5 6 6.5 31.5 79 91 103 7 7 50.5
22 23 8 8 6 6.5 6 6.5 37.0 46.0 46.0 46.0 7 15 55.5 7 15 38.5 6 6.5 6 6.5 31.6 79 91 103 7 7 50.5
22 24 8 8 6 6 6 6.5 37.1 46.0 46.0 46.0 7 15 55.5 7 15 39.5 6 7 6 6 31.6 80 92 104 7 7 50.0
23 25 8 8 6 6 6 6 37.1 47.0 47.0 47.0 7 15 55.0 7 15 38.5 6 7 6 6 31.9 81 93 105 7 6.5 50.0
24 26 9 8 6 6 6 7 38.0 48.0 48.0 48.0 7 14 54.0 7 14 37.5 6 7 6 6.5 32.5 82 94 106 7 6.5 50.0
25 27 9 8 6 6 6 6.5 38.0 49.0 49.0 49.0 7 14 53.5 7 14 37.0 6 7 6 6.5 32.6 83 95 107 7 6 50.0
25 28 9 8 7 7.5 6 6.5 38.1 49.0 49.0 49.0 7 14 53.0 7 14 37.5 6 6.5 6 6 32.8 84 96 108 7 6 50.0
26 28 9 8 7 7.5 6 6.5 38.1 50.0 50.0 50.0 7 13 52.5 7 13 36.5 6 6.5 6 6 32.9 84 96 108 7 6 50.0
27 29 9 8 7 7.5 6 6 38.1 51.0 51.0 51.0 7 14 51.5 7 14 36.5 6 6.5 6 6 33.0 85 97 109 7 6 50.0
27 30 10 8 7 7 6 7 39.0 51.0 51.0 51.0 7 13 51.5 7 13 36.0 6 6.5 6 6.5 33.5 86 98 110 7 6 50.0

SPAN (S) = 10 FT HEIGHT (HTl = 8 FT OR 9 FT OR 10 FT

5 12
5 12
5 8.5
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12
5 12

5 12 12
5 12 12
5 12 12
5 12 12
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 10.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9 0
5 8.5 0
5 8.5 0
5 8.5 0
5 8.5 0
5 8 0
5 7.5 0
5 8 0

o
Z
<t

o
W
-.J
<t
w
Vl

>­
-.J
-.J
<t
U

Z
o
0::
>­
U
W
-.J
W

Z
W
W
<Il

Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
z
o
>­
z
w
Vl
w
0::
0-

~

-.J
<t
W
Vl

<t

1 FT 13 10 8 8 5 6.5 5 8.5 50.9 29.0 33.0 33.0 5 14 100.0 5 14 29.5 5 8.5 6 7.5 71.6 102 114 126 5 6 47.5 5 12 5 12 12
2 FT 13 11 8 8 5 6.5 5 8.5 50.9 29.0 33.0 33.0 5 13 100.0 5 13 28.5 5 8.5 5 6 64.1 103 115 127 5 6 47.0 5 12 5 12 12
4 FT 9 10 9 8 5 7.5 5 6 69.0 25.0 25.0 29.0 5 12 73.0 5 12 30.0 5 7.5 5 6 55.4 102 114 126 6 6.5 49.5 5 10 5 12 12
6 FT 9 10 9 8 5 8.5 5 6 51.4 25.0 29.0 29.0 6 15 54.0 6 15 32.0 5 7 6 7 53.4 102 114 126 6 6 48.5 5 12 5 12 12
8 FT 10 11 9 8 5 8 5 6 48.0 26.0 30.0 30.0 5 12 48.0 5 12 28.5 5 7 6 7.5 50.9 103 115 127 6 6 48.0 5 12 5 11.5 0
10FT 11 12 9 8 5 7.5 5 6 46.0 31.0 31.0 31.0 6 16 49.5 6 16 31.0 5 6.5 5 6 46.3 104 116 128 6 6 48.0 5 12 5 10.5 0
12 FT 12 13 9 8 5 7 5 6 44.5 32.0 32.0 32.0 6 15 48.5 6 15 31.0 5 6.5 5 6 45.0 105 117 129 6 6 47.5 5 12 5 9.5 0
14 FT 13 14 9 8 5 6.5 5 6 43.3 33.0 33.0 33.0 6 15 48.0 6 15 30.5 5 6 5 6 43.9 106 118 130 6 6 47.5 5 12 5 8.5 0
16 FT 14 15 9 8 5 6 5 6 42.1 34.0 34.0 34.0 6 15 47.5 6 15 30.5 5 6 5 6 43.0 107 119 131 6 6 47.5 5 12 5 8.5 0
18 FT 15 16 10 8 6 8.5 5 6.5 47.1 35.0 35.0 35.0 6 15 53.0 6 15 36.5 6 8 5 7 42.8 108 120 132 6 6 47.5 5 12 5 8.5 0
20 FT 15 17 10 8 6 8 6 8 50.6 35.0 35.0 35.0 6 13 52.5 6 13 36.5 6 8 5 6.5 42.3 109 121 133 6 6 47.5 5 12 5 8 0
22 FT 16 18 10 8 6 8 5 6 44.5 36.0 36.0 36.0 6 14 52.0 6 14 36.0 6 8 5 7 40.0 110 122 134 6 6.5 47.5 5 12 5 8 0
24 FT 17 19 10 8 6 7.5 6 8 48.4 37.0 37.0 37.0 6 14 51.5 6 14 36.0 6 8 5 6.5 40.1 111 123 135 6 6 47.5 5 12 5 8 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

18 20 11 8 6 7.5 5 6 45.0 38.0 38.0 38.0 6 13 51.0 6 13 35.5 6 7.5 5 7 40.5 112 124 136 6 6 47.5 5 12 5 7.5 0
19 21 11 8 6 7 6 8 49.0 39.0 39.0 39.0 6 13 50.5 6 13 35.0 6 7.5 5 7 40.5 113 125 137 7 7.5 50.5 5 12 5 7.5 0
19 22 12 8 6 6.5 6 8 49.8 39.0 39.0 39.0 6 13 50.0 6 13 35.5 6 7.5 5 6.5 40.9 114 126 138 7 7.5 50.5 5 12 5 7.5 0
20 23 12 8 6 6.5 6 8 49.6 40.0 40.0 40.0 6 12 49.5 6 12 34.5 6 7.5 5 6.5 41.0 115 127 139 7 7 50.5 5 12 5 7 0
21 24 12 8 6 6.5 6 7.5 49.6 41.0 41.0 41.0 6 12 49.0 6 12 33.5 6 7.5 5 6.5 41.1 116 128 140 7 7 50.5 5 12 5 7 0
22 25 12 8 6 6.5 6 6.5 49.6 42.0 42.0 42.0 7 15 53.0 7 15 38.0 6 7 5 6.5 41.3 117 129 141 7 6.5 50.5 5 12 5 7 0
23 26 13 8 6 6 6 7.5 50.4 43.0 43.0 43.0 7 15 52.0 7 15 37.0 6 7 5 6 41.8 118 130 142 7 6.5 50.5 5 12 5 6.5 0
23 26 13 8 6 6 6 7 50.3 43.0 43.0 43.0 7 15 52.0 7 15 37.5 6 6.5 5 6 41.6 118 130 142 7 6.5 50.5 5 12 5 6.5 0
24 27 14 8 6 6 6 7.5 51.0 44.0 44.0 44.0 7 14 51.5 7 14 36.5 6 6.5 5 6 42.1 119 131 143 7 6 50.5 5 12 5 6 0
24 28 14 8 7 7 6 7 51.1 44.0 44.0 44.0 7 14 51.5 7 14 37.0 6 6.5 5 6 42.1 120 132 144 7 6 50.5 5 12 5 6 0
25 29 14 8 7 7.5 6 6.5 51.1 45.0 49.0 49.0 7 14 51.0 7 14 36.0 6 6.5 6 8.5 45.4 121 133 145 7 6 50.5 5 12 5 6 0
26 30 14 8 7 7 6 6 51.1 46.0 50.0 50.0 7 15 50.5 7 15 36.0 6 6.5 6 8 45.6 122 134 146 7 6 50.5 5 12 5 6 0
26 30 15 8 7 7 6 6.5 51.9 50.0 50.0 50.0 7 14 50.5 7 14 36.0 6 6 6 8 45.8 122 134 146 8 7.5 56.5 5 12 6 8 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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HEIGHT (HT): 5 THRU 10 FEET
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SPAN (S I = 10 FT HEIGHT (HTI = 11 FT OR 12 FT OR 13 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2
SIZE

K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=11'HT=12'HT=13' SIZE SPA. C5 SIZE SPA. C6 SPA. SIZE SPA. C4
f-!T=11 HT=12'f-!T=13

SIZE SPA. C7 SIZE SPA. SIZE SPA. G1
0
w

1 FT 13 10 9 10 5 6.5 5 6.5 51.9 33.0 33.0 33.0 5 14 101.0 5 14 30.0 5 7.5 6 6 85.4 138 150 162 6 7 51.0 5 12 5 8.5 12 -..J
<t

2 FT 13 11 9 10 5 6.5 5 6 51.9 33.0 33.0 33.0 5 13 101.0 5 13 29.0 5 8 6 6 82.6 139 151 163 5 6 47.5 5 12 5 8.5 12 w
Vl

4 FT 9 10 10 10 5 7.5 6 7 52.5 29.0 29.0 33.0 5 12 101.5 5 12 30.5 5 7 6 6 74.5 138 150 162 6 6 50.0 5 10 5 8 12 >-
-..J

6 FT 9 11 10 10 5 8.5 6 7 70.4 29.0 29.0 33.0 5 12 50.5 5 12 29.5 5 7 6 6 71.0 139 151 163 6 6.5 49.5 5 12 5 8 12 -..J
<t

8 FT 10 12 11 10 5 8 5 6 62.6 30.0 30.0 30.0 5 12 47.5 5 12 29.0 5 7 5 6 64.6 140 152 164 6 6.5 48.5 5 12 5 7.5 0 ::
10FT 11 12 11 10 5 7.5 5 6.5 60.9 31.0 31.0 31.0 5 12 46.5 5 12 28.5 5 6.5 6 6.5 64.4 140 152 164 6 6 48.0 5 12 5 7.5 0 z

0

12 FT 11 13 11 10 5 7.5 6 7.5 60.6 31.0 31.0 35.0 6 15 48.5 6 15 31.5 5 6 6 6.5 63.6 141 153 165 6 6 48.0 5 12 5 7.5 0
0::
>-

14 FT 12 14 11 10 5 7 6 7.5 59.6 32.0 32.0 36.0 6 14 48.0 6 14 31.5 5 6 6 6.5 62.5 142 154 166 6 6 48.0 5 12 5 7.5 0
u
W
-..J

16 FT 13 15 12 10 5 6.5 6 7.5 58.4 33.0 33.0 37.0 6 14 47.5 6 14 31.0 6 8 6 7 61.1 143 155 167 6 6 48.0 5 12 5 7 0 w

18 FT 14 16 12 10 5 6 6 7 58.0 34.0 38.0 38.0 6 14 47.0 6 14 31.0 6 8 6 6.5 60.5 144 156 168 6 6.5 48.0 5 12 5 7 0 z
w

20 FT 15 17 13 10 6 8 6 7 64.0 35.0 39.0 39.0 6 14 52.5 6 14 37.0 6 8 6 6.5 59.9 145 157 169 6 6.5 48.0 5 12 5 6.5 0 w
<Il

22 FT 15 18 13 10 6 7.5 6 7 61.1 35.0 35.0 39.0 6 13 52.0 6 13 37.0 6 8 6 7.5 57.4 146 158 170 6 6.5 48.0 5 12 5 6.5 0 Vl
<t

24 FT 16 19 13 10 6 7.5 6 6.5 61.3 36.0 36.0 40.0 6 13 51.5 6 13 36.5 6 7.5 6 7.5 57.4 147 159 171 6 6 48.0 5 12 5 6.5 0 :r:

26 FT 17 20 14 10 6 7.5 6 7 61.8 37.0 37.0 41.0 6 13 51.5 6 13 36.5 6 7.5 6 7.5 57.6 148 160 172 6 6 48.0 5 12 5 6 0 ~

28 FT 18 21 14 10 6 7 6 6.5 61.9 38.0 38.0 42.0 6 13 51.0 6 13 36.5 6 7.5 6 7.5 57.8 149 161 173 7 7.5 51.0 5 12 5 6 0 >-
30 FT 19 22 15 10 6 7 6 6.5 62.4 39.0 43.0 43.0 6 13 50.0 6 13 35.5 6 7.5 6 7.5 58.0 150 162 174 7 7.5 51.0 5 12 6 8 0

w
w

32 FT 20 23 15 10 6 7 6 6 62.5 44.0 44.0 44.0 6 12 49.5 6 12 34.5 6 7 6 7.5 58.1 151 163 175 7 7 51.0 5 12 6 8 0
:r:
Vl

34 FT 21 24 16 10 6 6.5 6 6.5 63.0 41.0 45.0 45.0 6 12 48.5 6 12 33.5 6 7 6 7.5 58.5 152 164 176 7 7 51.0 5 12 6 8 0 ~
36 FT 21 25 16 10 6 6 6 6 62.9 45.0 45.0 45.0 6 12 48.5 6 12 34.0 6 7 6 7.5 58.6 153 165 177 7 6.5 51.0 5 12 6 8 0 :r:

>-
38 FT 22 26 17 10 6 6.5 6 6 63.5 42.0 46.0 46.0 7 15 52.5 7 15 38.5 6 7 6 7 59.0 154 166 178 7 6.5 51.0 5 12 6 7.5 0 z
40 FT 23 26 17 10 6 6 6 6 63.5 47.0 47.0 47.0 7 15 52.0 7 15 37.5 6 6 6 7 58.9 154 166 178 7 6.5 51.0 5 12 6 7.5 0

0

>-
42 FT 24 27 18 10 6 6 6 6 64.1 44.0 48.0 48.0 7 15 51.5 7 15 37.0 6 6.5 6 6.5 59.3 155 167 179 7 6 51.0 5 12 6 7 0 z

w
44 FT 24 28 19 10 7 8 6 6 64.6 44.0 48.0 48.0 7 14 51.5 7 14 37.0 6 6.5 6 6.5 59.6 156 168 180 7 6 51.0 5 12 6 7 0 Vl

w
46 FT 25 29 19 10 7 7.5 6 6 64.8 49.0 49.0 49.0 7 15 51.0 7 15 36.5 6 6.5 6 6.5 59.9 157 169 181 7 6 51.0 5 12 6 6.5 0 0::

0-

48 FT 25 30 20 10 7 7.5 7 8 70.3 49.0 49.0 49.0 7 15 51.0 7 15 36.5 6 6.5 6 6.5 60.3 158 170 182 7 6 51.0 5 12 6 6.5 0
~

50 FT 26 31 20 10 7 7 7 7 70.4 50.0 50.0 50.0 7 15 50.5 7 15 36.5 6 6 6 6 60.5 159 171 183 7 6 51.0 5 12 6 6.5 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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SPAN (5) = 11 FT HEIGHT (HT) = 6 FT OR 7 FT OR 8 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR.::.S_--t...;A.:.:2,B:.;,.A.:.;R.::.S+_...,.._...,.._..:;J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....,:B.:.;ArR.::.S---t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--='""'6"-'--'-'H-"T'-==7=-,T"r"H'""'T'--=-c
8

-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH'""'T,--=-c6-'-''--H'""'T:';''~==7"rH'""'T'--='""'8,.j, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3.--==BA.:.;R.:.:S'--_K""'"2 -+_-;.;.H.:.;1...;B::.;A.:;.R.:.;S'--_I----rH.:.:2:....:B:.;,.A:r-R..:;S_--+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+-_...,.._...,.._..:;J-=4,.::.B.:.;AR.:.;S'--_K-=3,....-__-+-_..,;H.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=9' HT=10'HT=11,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=9'HT=10'fH=11 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

14 10 8 8 5 6 4 6.5 52.5 30.0 30.0 30.0 5 13 106.5 5 13 30.0 5 8 5 7 52.9 78 90 102 6 7 53.5
14 11 8 8 5 6 4 6 52.5 30.0 30.0 30.0 5 12 106.5 5 12 29.0 5 8 5 8 49.1 79 91 103 6 7 53.0
10 10 8 8 5 7 5 6 45.6 26.0 26.0 30.0 6 16 72.5 6 16 35.0 5 7 5 6.5 43.0 78 90 102 6 6 52.5
10 11 8 8 5 7.5 5 6 40.8 26.0 26.0 30.0 6 15 58.5 6 15 33.5 5 6.5 5 7.5 39.5 79 91 103 6 6 52.0
11 12 8 8 5 7.5 5 7 38.6 27.0 27.0 31.0 6 15 54.5 6 15 33.0 5 6.5 5 8 37.3 80 92 104 6 6 51.5
12 13 8 8 5 7 5 7.5 36.6 28.0 28.0 32.0 6 14 53.0 6 14 32.5 5 6 5 8 35.6 81 93 105 6 6 51.0
13 14 8 8 5 6.5 5 7.5 35.3 29.0 33.0 33.0 6 14 52.0 6 14 32.5 6 8.5 5 8.5 34.6 82 94 106 6 6 51.0
14 15 8 8 5 6 5 8 34.1 30.0 34.0 34.0 6 13 51.5 6 13 32.0 6 8 5 8.5 33.8 83 95 107 6 6 51.0
15 16 8 8 6 8 5 7.5 38.3 31.0 35.0 35.0 6 13 57.0 6 13 38.0 6 7.5 5 8 33.1 84 96 108 6 6 51.0
16 17 8 8 6 8 5 7 37.5 32.0 36.0 36.0 6 12 56.5 6 12 38.0 6 7 5 7 32.6 85 97 109 7 7 53.5
17 18 8 8 6 7.5 5 6.5 37.1 37.0 37.0 37.0 6 12 56.5 6 12 38.0 6 7 5 6.5 32.4 86 98 110 7 7 53.5
18 20 8 8 6 7 5 6.5 37.1 38.0 38.0 38.0 6 12 56.0 6 12 37.5 6 7.5 5 6 32.4 88 100 112 6 6 50.5
19 20 8 8 6 6.5 5 6 35.1 39.0 39.0 39.0 6 12 55.0 6 12 37.5 6 7 5 6 30.9 88 100 112 6 6 50.5
20 21 8 8 6 6.5 6 7.5 39.1 44.0 44.0 44.0 6 12 54.5 6 12 37.5 6 6.5 6 7.5 33.9 89 101 113 7 7 53.5
21 22 8 8 6 6.5 6 7 39.1 45.0 45.0 45.0 6 12 54.5 6 12 37.0 6 6 6 7 34.0 90 102 114 7 7 53.5
22 23 8 8 6 6 6 6.5 39.1 46.0 46.0 46.0 7 15 59.0 7 15 41.0 6 6 6 6.5 34.1 91 103 115 7 7 53.5
23 24 8 8 6 6 6 6 39.1 47.0 47.0 47.0 7 15 58.5 7 15 40.5 6 6 6 6 34.3 92 104 116 7 7 53.5
23 26 9 8 7 7.5 6 7 40.3 47.0 47.0 47.0 7 15 58.0 7 15 41.0 6 6.5 6 6.5 34.8 94 106 118 7 6.5 53.5
24 27 9 8 7 7.5 6 7 40.3 48.0 48.0 48.0 7 14 57.5 7 14 40.5 6 6.5 6 6.5 34.9 95 107 119 7 6 53.5
25 27 9 8 7 7.5 6 6.5 40.1 49.0 49.0 49.0 7 14 57.0 7 14 39.5 6 6 6 6.5 35.0 95 107 119 7 6 53.5
26 28 10 8 7 7.5 6 7 40.9 50.0 50.0 50.0 7 13 56.0 7 13 38.5 6 6 6 7 35.5 96 108 120 7 6 53.5
27 29 10 8 7 7 6 7 41.0 51.0 51.0 51.0 7 13 55.0 7 13 37.5 6 6 6 6.5 35.8 97 109 121 8 7.5 59.5
27 30 11 8 7 6.5 5 6 37.9 47.0 47.0 47.0 7 13 54.5 7 13 38.0 6 6 6 7 36.1 98 110 122 8 7.5 59.5
28 31 11 8 7 6.5 6 7.5 41.9 52.0 52.0 52.0 7 12 54.0 7 12 37.5 6 6 6 7 36.4 99 111 123 8 7 59.5
29 32 11 8 7 6.5 6 7 41.9 53.0 53.0 53.0 7 12 53.5 7 12 37.0 6 6 6 6.5 36.5 100 112 124 8 7 59.0
29 33 11 8 7 6.5 6 7 42.0 53.0 53.0 53.0 7 12 53.5 7 12 37.0 6 6 6 6.5 36.6 101 113 125 8 7 59.0

SPAN (5) = 11 FT HEIGHT (HT) = 9 FT OR 10 FT OR 11 FT

5 12 5
5 12 5
5 10.5 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5

12 12
12 12
12 12
12 12
12 0
12 0
12 0
12 0
12 0

10.5 0
9.5 0
9.5 0
9.5 0
9.5 0
9.5 0
8.5 0

8 0
8.5 0

8 0
7.5 0

8 0
8 0

7.5 0
7.5 0
7.5 0

7 0

o
Z
<t

o
W
-.J
<t
w
Vl

>­
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-.J
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~

-.J
<t
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Vl
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1 FT 14 10 8 9 5 6 5 8 54.6 34.0 34.0 34.0 5 13 109.0 5 13 30.5 5 7.5 6 6 76.4 114 126 138 6 6.5 54.0 5 12 5 10 12
2 FT 14 11 8 9 5 6 5 8 54.6 34.0 34.0 34.0 5 12 109.0 5 12 29.5 5 7.5 6 6.5 71.8 115 127 139 6 7 53.5 5 12 5 10 12
4 FT 10 10 9 9 5 7 5 6 82.4 30.0 30.0 30.0 6 16 84.0 6 16 35.0 5 7 6 6.5 62.1 114 126 138 7 7 55.5 5 10.5 5 10 12
6 FT 10 11 9 9 5 7.5 5 6 56.3 30.0 30.0 30.0 6 15 58.5 6 15 33.5 5 6.5 6 6.5 58.1 115 127 139 6 6 52.0 5 12 5 9.5 12
8 FT 11 12 10 9 5 7.5 5 6 52.4 31.0 31.0 31. 0 6 15 54.5 6 15 33.0 565 6 52.1 116 128 140 6 6 51.5 5 12 5 10.5 0
10FT 11 13 10 9 5 7.5 5 6 49.6 31.0 31.0 31. 0 6 14 52.5 6 14 32.5 565 6 50.5 117 129 141 6 6 51.5 5 12 5 9.5 0
12 FT 12 14 10 9 5 6.5 5 6 48.1 32.0 32.0 32.0 6 13 52.0 6 13 32.5 685 6 49.0 118 130 142 6 6 51. 0 5 12 5 9 0
14 FT 14 15 10 9 5 6 5 6 47.1 34.0 34.0 34.0 6 14 51.5 6 14 32.5 685 6 47.9 119 131 143 6 6 51. 0 5 12 5 8 0
16 FT 15 16 10 9 6 8 6 8 55.0 35.0 35.0 35.0 6 13 57.0 6 13 38.5 6 7.5 5 6 46.9 120 132 144 6 6 51. 0 5 12 5 8 0
18 FT 16 17 10 9 6 8 6 7.5 53.9 36.0 36.0 40.0 6 13 56.5 6 13 38.0 6 7 6 7 49.0 121 133 145 6 6 51. 0 5 12 5 8 0
20 FT 17 18 11 9 6 7.5 6 8 54.0 37.0 37.0 37.0 6 13 56.0 6 13 38.0 6 6.5 5 6 45.9 122 134 146 6 6 51. 0 5 12 5 7.5 0
22 FT 18 20 12 9 6 7 6 8 54.4 38.0 38.0 38.0 6 13 55.5 6 13 38.0 6 7.5 5 6.5 46.0 124 136 148 6 6 51. 0 5 12 5 7 0
24 FT 18 20 12 9 6 7 6 8 52.1 38.0 38.0 38.0 6 12 54.5 6 12 37.5 6 6.5 5 6.5 43.5 124 136 148 6 6 51. 0 5 12 5 7.5 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

19 22 12 9 6 6.5 6 7.5 52.1 39.0
20 23 12 9 6 6.5 6 7 52.1 40.0
21 24 13 9 6 6 6 7.5 52.8 41.0
22 25 13 9 6 6 6 7 52.8 42.0
23 26 13 9 6 6 6 6.5 52.8 43.0
24 27 14 9 7 8 6 7 53.4 44.0
25 28 14 9 7 7.5 6 7 53.4 45.0
25 29 14 9 7 7 6 6 53.4 45.0
26 30 15 9 7 7 6 6.5 54.1 50.0
27 31 15 9 7 7 6 6.5 54.1 51.0
27 32 16 9 7 6.5 6 6.5 55.0 51.0
28 32 16 9 7 6.5 6 6 54.9 52.0
29 33 17 9 7 6.5 6 6.5 55.6 53.0

39.0
40.0
41.0
42.0
43.0
44.0
45.0
49.0
50.0
51.0
51.0
52.0
53.0

39.0
40.0
41.0
42.0
43.0
44.0
45.0
49.0
50.0
51. 0
51. 0
52.0
53.0

6
6
6
7
7
7
7
7
7
7
7
7
7

12
12
12
15
15
14
14
14
13
13
13
13
13

54.5
54.0
53.0
56.5
57.0
56.0
55.0
55.0
54.0
54.0
53.5
53.0
52.5

6
6
6
7
7
7
7
7
7
7
7
7
7

12 37.5
12 37.5
12 37.0
15 41.0
15 40.0
14 39.5
14 38.5
14 39.0
13 38.0
13 37.0
13 37.5
13 37.0
13 37.0

6 7 5
6 7 5
6 6.5 5
6 6.5 5
6 6.5 5
6 6.5 5
6 6.5 5
666
666
666
666
786
7 7.5 6

6.5 43.6 126
6 43.8 127
6 44.1 128
6 44.3 129
6 44.4 130
6 44.8 131
6 44.9 132

8.5 47.9 133
8 48.4 134

7.5 48.6 135
7.5 48.9 136
7.5 49.0 136

7 49.5 137

138
139
140
141
142
143
144
145
146
147
148
148
149

150
151
152
153
154
155
156
157
158
159
160
160
161

7
7
7
7
7
7
7
8
8
8
8
8
8

7.5 54.0
7 54.0
7 54.0

6.5 54.0
6.5 54.0

6 54.0
6 54.0

7.5 60.0
7.5 60.0

7 60.0
7 60.0
7 60.0
7 60.0

5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6

7 0
7 0

6.5 0
6.5 0
6.5 0

6 0
6 0
6 0
8 0
8 0
8 0
8 0

7. 5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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DATE EFFECTIVE:
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SPAN (S I = 11 FT HEIGHT (HTI = 12 FT OR 13 FT OR 14 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2
SIZE

K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=12'HT=13'HT=14' SIZE SPA. C5 SIZE SPA. C6 SPA. SIZE SPA. C4
f-!T=12 HT=13'f-!T=14

SIZE SPA. C7 SIZE SPA. SIZE SPA. G1
0
w

1 FT 14 12 9 11 5 6 5 6 55.6 34.0 34.0 34.0 5 13 110.0 5 13 30.5 5 8 6 6 94.6 152 164 176 5 6 51.5 5 12 5 8.5 12 -..J
<t

2 FT 14 12 9 11 5 6 6 7.5 55.6 34.0 34.0 38.0 5 12 110.0 5 12 30.0 5 7.5 6 6 89.4 152 164 176 5 6 51.0 5 12 5 8.5 12 w
Vl

4 FT 10 12 10 11 5 7 6 7 58.3 30.0 30.0 34.0 6 16 112.5 6 16 35.5 5 7 6 6.5 83.4 152 164 176 6 7 53.5 5 11.5 5 8 12 >-
-..J

6 FT 10 12 10 11 5 7.5 6 6.5 78.8 30.0 34.0 34.0 6 15 57.5 6 15 34.0 5 6.5 6 6 77.1 152 164 176 6 6.5 52.5 5 12 5 7.5 12 -..J
<t

8 FT 10 13 10 11 5 7.5 6 6 70.1 34.0 34.0 34.0 6 14 54.0 6 14 33.5 5 6 6 6 74.1 153 165 177 6 6.5 52.0 5 12 5 7 0 ::
10FT 11 13 11 11 5 7.5 6 7 67.0 31.0 31.0 35.0 6 14 52.5 6 14 33.0 5 6 6 6 69.9 153 165 177 6 6 51.5 5 12 5 7.5 0 z

0

12 FT 12 14 12 11 5 7 6 8 64.6 32.0 32.0 36.0 6 14 51.5 6 14 33.0 6 8 6 7 67.6 154 166 178 6 6 51.5 5 12 5 7 0
0::
>-

14 FT 13 15 12 11 5 6.5 6 7 63.4 33.0 37.0 37.0 6 13 51.0 6 13 33.0 6 7.5 6 6.5 66.4 155 167 179 6 6 51.0 5 12 5 7 0
u
W
-..J

16 FT 14 16 13 11 5 6 6 7 62.3 34.0 38.0 38.0 6 13 51.0 6 13 33.0 6 7 6 7 64.8 156 168 180 6 6 51.0 5 12 5 6.5 0 w

18 FT 15 17 13 11 6 8 6 6.5 67.6 35.0 39.0 39.0 6 12 56.5 6 12 38.5 6 6.5 6 6 63.8 157 169 181 6 6 51.0 5 12 5 6.5 0 z
w

20 FT 16 19 14 11 6 8 6 6.5 67.4 36.0 40.0 40.0 6 12 56.0 6 12 38.5 6 7.5 6 6.5 63.8 159 171 183 6 6 51.5 5 12 5 6 0 W
<Il

22 FT 17 20 14 11 6 7.5 6 6 67.3 37.0 41.0 41.0 6 12 55.5 6 12 38.5 6 7 6 6 63.5 160 172 184 6 6 51.0 5 12 5 6 0 Vl
<t

24 FT 18 21 15 11 6 7 6 6.5 67.4 42.0 42.0 42.0 6 12 55.0 6 12 38.5 6 7 6 6.5 63.4 161 173 185 7 7.5 54.5 5 12 6 8 0 :r:

26 FT 19 22 15 11 6 6.5 6 6.5 65.3 43.0 43.0 43.0 6 13 54.5 6 13 38.0 6 7 6 7 61.1 162 174 186 7 7.5 54.0 5 12 6 8 0 ~

28 FT 20 23 15 11 6 6.5 6 6 65.3 44.0 44.0 44.0 6 12 54.0 6 12 38.0 6 7 6 6.5 61.3 163 175 187 7 7 54.0 5 12 6 8 0 >-
30 FT 21 24 16 11 6 6.5 6 6 65.8 45.0 45.0 45.0 6 12 53.0 6 12 37.0 6 6.5 6 7 61.4 164 176 188 7 7 54.0 5 12 6 8 0

w
w

32 FT 22 25 16 11 6 6 7 7.5 70.8 46.0 46.0 46.0 7 15 57.5 7 15 41.0 6 6.5 6 6.5 61.6 165 177 189 7 6.5 54.0 5 12 6 8 0
:r:
Vl

34 FT 23 26 17 11 6 6 6 6 66.4 47.0 47.0 47.0 7 15 56.5 7 15 40.0 6 6.5 6 7 61.9 166 178 190 7 6.5 54.5 5 12 6 7.5 0 ~
36 FT 23 27 17 11 7 7.5 7 7 71.3 47.0 47.0 47.0 7 15 56.5 7 15 41.0 6 6.5 6 6.5 62.0 167 179 191 7 6 54.5 5 12 6 7.5 0 :r:

>-
38 FT 24 28 18 11 7 7.5 7 7.5 71.8 48.0 48.0 48.0 7 14 55.5 7 14 40.0 6 6 6 6.5 62.4 168 180 192 7 6 54.5 5 12 6 7 0 z
40 FT 25 29 19 11 7 7.5 7 7.5 72.4 49.0 49.0 49.0 7 14 55.0 7 14 39.0 6 6 6 6.5 62.6 169 181 193 8 7.5 60.5 5 12 6 6.5 0

0

>-
42 FT 26 30 19 11 7 7.5 7 7 72.5 50.0 50.0 50.0 7 13 54.5 7 13 38.0 6 6 6 6.5 62.9 170 182 194 8 7.5 60.5 5 12 6 6.5 0 z

w
44 FT 27 31 20 11 7 7 7 7.5 73.0 51.0 51.0 51.0 7 14 54.0 7 14 38.0 6 6 6 6 63.3 171 183 195 8 7 60.5 5 12 6 6.5 0 Vl

w
46 FT 28 32 20 11 7 7 7 6.5 73.1 52.0 52.0 52.0 7 14 53.5 7 14 38.0 6 6 6 6 63.5 172 184 196 8 7 60.5 5 12 6 6.5 0 0::

0-

48 FT 28 32 21 11 7 6.5 7 6.5 73.6 52.0 52.0 52.0 7 14 53.5 7 14 37.5 7 7 6 6 63.5 172 184 196 8 7 60.5 5 12 6 6 0
~

50 FT 28 33 22 11 7 6.5 7 6.5 74.1 52.0 52.0 52.0 7 13 53.5 7 13 37.5 7 7.5 6 6 63.9 173 185 197 8 7 60.5 5 12 6 6 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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SPAN (5) = 12 FT HEIGHT (HT) = 6 FT OR 7 FT OR 8 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR.::.S_--t...;A.:.:2,B:.;,.A.:.;R.::.S+_...,.._...,.._..:;J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....,:B.:.;ArR.::.S---t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--='""'6"-'--'-'H-"T'-==7=-,T"r"H'""'T'--=-c
8

-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH'""'T,--=-c6-'-''--H'""'T:';''~==7"rH'""'T'--='""'8,.j, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3.--==BA.:.;R.:.:S'--_K""'"2 -+_-;.;.H.:.;1...;B::.;A.:;.R.:.;S'--_I----rH.:.:2:....:B:.;,.A:r-R..:;S_--+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+-_...,.._...,.._..:;J-=4,.::.B.:.;AR.:.;S'--_K-=3,....-__-+-_..,;H.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=9' HT=10'HT=11,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=9'HT=10fn=11 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

14 10 8 8 5 6 4 6 56.1 30.0 30.0 30.0 5 12 115.0 5 12 31.5 5 7.5 5 6.5 52.4 78 90 102 6 6.5 56.5
15 11 8 8 6 8 4 6.5 59.1 31.0 31.0 31.0 6 16 118.0 6 16 39.0 5 7.5 5 7.5 47.9 79 91 103 6 6.5 56.0
11 10 8 8 5 6.5 5 7 43.6 31.0 31.0 31.0 6 15 77.5 6 15 36.5 5 6.5 5 6 42.6 78 90 102 7 6.5 58.5
11 11 8 8 5 7 5 6.5 40.9 27.0 31.0 31.0 6 14 63.0 6 14 35.0 5 6.5 5 7 39.3 79 91 103 7 6.5 57.5
11 13 8 8 5 7 5 6 39.1 27.0 27.0 31.0 6 12 58.0 6 12 34.0 5 6 5 8.5 36.3 81 93 105 6 6 54.5
12 14 8 8 5 6.5 5 6.5 37.0 28.0 28.0 32.0 6 12 56.5 6 12 33.5 6 8 5 8.5 34.5 82 94 106 6 6 54.5
14 15 8 8 5 6 5 8 34.6 30.0 34.0 34.0 6 13 55.5 6 13 33.5 6 7.5 5 8.5 33.8 83 95 107 7 7 57.0
15 16 8 8 6 8 5 7.5 38.4 31.0 35.0 35.0 6 12 61.0 6 12 39.5 6 7.5 5 8 32.9 84 96 108 7 7 57.0
16 17 8 8 6 8 5 7 37.5 32.0 36.0 36.0 7 16 65.5 7 16 44.5 6 7 5 7 32.3 85 97 109 7 6.5 57.0
17 19 8 8 6 7.5 5 6.5 37.0 37.0 37.0 37.0 7 15 65.0 7 15 44.0 6 7 5 6.5 31.6 87 99 111 7 7 57.0
18 20 8 8 6 7 5 6.5 36.4 38.0 38.0 38.0 7 15 64.5 7 15 44.0 6 6.5 5 6 31.3 88 100 112 7 7 57.0
19 21 8 8 6 6 5 6 36.0 39.0 39.0 39.0 7 14 64.0 7 14 44.0 6 6.5 6 7.5 34.1 89 101 113 7 7 57.0
21 22 8 8 6 6 6 7 39.6 45.0 45.0 45.0 7 15 63.5 7 15 44.0 6 6.5 6 7 34.4 90 102 114 7 7 56.5
21 23 8 8 6 6 6 7 38.3 45.0 45.0 45.0 7 14 63.0 7 14 43.5 6 6.5 6 6.5 32.8 91 103 115 7 7 56.5
23 24 8 8 6 6 6 6 38.3 47.0 47.0 47.0 7 15 62.0 7 15 43.0 6 6 6 6 33.0 92 104 116 7 7 56.5
23 25 8 8 7 7 6 6 38.3 47.0 47.0 47.0 7 14 62.0 7 14 43.5 6 6 6 6 33.0 93 105 117 7 6.5 56.5
25 27 9 8 7 7.5 6 6.5 39.1 49.0 49.0 49.0 7 14 61.0 7 14 41.5 6 6 6 6.5 33.8 95 107 119 7 6 56.5
25 28 9 8 7 6.5 6 6.5 39.3 49.0 49.0 49.0 7 13 61.0 7 13 42.5 6 6 6 6 33.8 96 108 120 7 6 56.5
26 29 9 8 7 6.5 6 6.5 39.3 50.0 50.0 50.0 7 13 60.0 7 13 41.5 6 6 6 6 33.9 97 109 121 8 7.5 62.5
27 30 10 8 7 6.5 6 7 40.1 51.0 51.0 51.0 7 13 59.0 7 13 41.0 6 6 6 6.5 34.5 98 110 122 8 7.5 62.5
28 31 10 8 7 6.5 6 6.5 40.1 52.0 52.0 52.0 7 12 58.5 7 12 40.0 7 8 6 6 34.6 99 111 123 8 7 62.5
29 32 10 8 7 6.5 6 6.5 40.1 53.0 53.0 53.0 7 12 57.5 7 12 39.0 7 8 6 6 34.9 100 112 124 8 7 62.5
30 33 10 8 7 6.5 6 6 40.3 54.0 54.0 54.0 7 12 56.5 7 12 38.5 7 7.5 7 6.5 38.1 101 113 125 8 6.5 62.0
31 34 10 8 7 6 6 6 40.3 55.0 55.0 55.0 8 15 64.0 8 15 45.5 7 7.5 7 6.5 38.3 102 114 126 8 6.5 62.0
3134118 7 6 66.541.055.055.055.0 8 1564.0 8 1546.0 76.56 6 35.6102 114 126 86.562.5
32 35 11 8 8 7.5 6 6.5 41.0 56.0 56.0 56.0 8 15 63.5 8 15 45.5 7 7 6 6 35.8 103 115 127 8 6.5 62.0

SPAN (5) = 12 FT HEIGHT (HT) = 9 FT OR 10 FT OR 11 FT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 12
5 12 12
5 12 12
5 12 12
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 10.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9 0
5 8.5 0
5 8.5 0
5 8.5 0
5 8 0
5 8 0
5 8 0
5 7.5 0
5 7 0
5 6.5 0
5 7.5 0
5 7 0

o
Z
<t

o
W
-.J
<t
w
Vl

>­
-.J
-.J
<t
U

Z
o
0::
>­
U
W
-.J
W

Z
W
W
co
Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
z
o
>­
z
w
Vl
w
0::
0-

~

-.J
<t
W
Vl

<t

1 FT 14 11 8 9 5 6 5 8 58.3 34.0 34.0 34.0 5 12 117.5 5 12 32.0 5 7.5 6 6.5 77.5 115 127 139 6 7 57.0 5 12 5 10 12
2 FT 15 12 8 9 6 8 5 8 62.3 35.0 35.0 35.0 6 16 121.5 6 16 39.5 5 7.5 6 7 71.9 116 128 140 6 7 56.5 5 12 5 10 12
4 FT 11 11 9 9 5 6.5 6 7 76. 1 31. 0 31.0 35.0 6 15 86.0 6 15 37.0 5 6.5 6 7 61.8 115 127 139 6 6 56.0 5 11.5 5 10.5 12
6 FT 11 12 9 9 5 7 6 7 59.0 31.0 31.0 35.0 6 14 63.0 6 14 35.5 566 7 57.6 116 128 140 6 6 55.0 5 12 5 10 12
8 FT 11 13 9 9 5 7 6 7 54.0 31.0 31.0 35.0 6 13 58.0 6 13 34.5 566 7 54.5 117 129 141 6 6 55.0 5 12 5 9.5 0
10FT 12 14 10 9 5 7 5 6 49.0 32.0 32.0 32.0 6 12 56.0 6 12 34.0 685 6.5 49.3 118 130 142 7 7 57.5 5 12 5 10 0
12 FT 13 15 10 9 5 6.5 6 7.5 50.1 33.0 33.0 33.0 6 12 55.0 6 12 33.5 6 7.5 5 6.5 47.6 119 131 143 7 7 57.5 5 12 5 9 0
14 FT 15 16 10 9 6 8 5 6 50.6 35.0 35.0 35.0 6 12 60.5 6 12 39.5 6 7 5 6 46.4 120 132 144 7 7 57.0 5 12 5 8 0
16 FT 16 17 10 9 6 8 6 7.5 53.8 36.0 36.0 36.0 6 12 60.0 6 12 39.5 6 6.5 5 6 45.4 121 133 145 7 6.5 57.0 5 12 5 8 0
18 FT 17 19 10 9 6 7.5 6 7 53.1 37.0 37.0 41.0 7 16 64.5 7 16 44.5 6 7 6 7.5 47.8 123 135 147 7 7 57.0 5 12 5 8 0
20 FT 18 20 11 9 6 7 6 7.5 53.1 38.0 38.0 38.0 7 15 64.0 7 15 44.0 6 6.5 5 6 44.6 124 136 148 7 7 57.0 5 12 5 7.5 0
22 FT 19 21 12 9 6 6.5 6 7.5 53.5 39.0 39.0 39.0 7 15 63.5 7 15 44.0 6 6.5 5 6.5 44.8 125 137 149 7 7 57.0 5 12 5 7.5 0
24 FT 20 23 12 9 6 6.5 6 7 53.4 40.0 40.0 40.0 7 15 63.0 7 15 44.0 6 6.5 5 6.5 44.6 127 139 151 7 7 57.0 5 12 5 7 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

21 23 12 9 6 6 6 7.5 51.4 41.0
22 25 12 9 6 6 6 7 51.4 42.0
23 26 12 9 7 7.5 6 6.5 51.3 43.0
24 27 13 9 7 7.5 6 7 52.0 44.0
25 28 13 9 7 7 6 7 52.0 45.0
26 29 13 9 7 7 6 6 51.9 46.0
27 30 14 9 7 7 6 6.5 52.6 47.0
28 31 14 9 7 6.5 6 6.5 52.6 52.0
28 32 15 9 7 6 6 6.5 53.5 52.0
29 33 15 9 7 6 6 6.5 53.4 53.0
30 34 15 9 7 6 6 6 53.4 54.0
31 35 16 9 7 6 6 6.5 54.1 55.0
31 36 16 9 8 7.5 6 6 54.3 55.0

41.0
42.0
43.0
44.0
45.0
50.0
51. 0
52.0
52.0
53.0
54.0
55.0
55.0

41.0
42.0
43.0
44.0
45.0
50.0
51. 0
52.0
52.0
53.0
54.0
55.0
55.0

7
7
7
7
7
7
7
7
7
7
7
7
7

15
15
15
14
14
13
13
12
12
12
12
12
12

62.0
61.5
61.0
60.5
59.5
58.5
57.5
56.5
56.5
56.0
55.5
55.0
55.0

7
7
7
7
7
7
7
7
7
7
7
7
7

15 43.5
15 43.5
15 43.5
14 42.5
14 41.5
13 41.0
13 40.0
12 39.0
12 39.5
12 38.5
12 38.0
12 37.5
12 37.5

665
6 6.5 5
665
665
665
666
786
7 7.5 6
7 7.5 6
7 7.5 6
7 7.5 6
7 7 6
7 7 6

6.5 42.8 127
6.5 42.9 129

6 43.0 130
6 43.4 131
6 43.5 132

8.5 46.6 133
8 47.1 134

7.5 47.3 135
7.5 47.5 136

7 47.8 137
7 47.9 138

6.5 48.4 139
6.5 48.4 140

139
141
142
143
144
145
146
147
148
149
150
151
152

151
153
154
155
156
157
158
159
160
161
162
163
164

7
7
7
7
7
8
8
8
8
8
8
8
8

7 57.0
6.5 57.0
6.5 57.0

6 57.0
6 57.0

7.5 63.0
7.5 63.0

7 63.0
7 63.0

6.5 63.0
6.5 63.0
6.5 63.0
6.5 63.0

5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6

7 0
7 0
7 0

6.5 0
6.5 0
6.5 0

6 0
6 0
8 0
8 0
8 0
8 0
8 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 12 FEET
HEIGHT (HT): 6 THRU 11 FEET

DATE EFFECTIVE:
DATE PREPARED:
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SPAN (S) = 12 FT HEIGHT (HT) = 12 FT OR 13 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI---,-T_H_IC_KrN_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-...:J;.::3c....:;B.:.;ArR::..S_""7K;';2:---+--r

H.:.;1c.....:B.:.;ArR.::.S_--+_-j-Ho.=2....:;.B:.;AR.:.;S"___t-'-Ao.=2-rB:.;;AR.:.;S"-+_--,_--,-..:J.:.;4....:;.B:.;;ARrS"__~K~3:---+--rH.::.3-B::.;A-TR.:.::S'---f--"B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B:.;;A.:.;RTS----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=12'HT=13,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 ,-n=12'HT=13 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI---,-T_H_IC_K,....N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-...:J;.::3c....:;B.:.;ArR::..S__
K
'""2:----+---rH.:.;1c.....:B.:.;ArR.::.S_--+_-i-Ho.=2....:;.B,AR.:.;S"___f-'-Ao.=2...,;:;.B:.;;AR.:.;S=-+_--,_---r..:J.:.;4....:;.B.:.;ARrS"___K-=3:--_+-_rH.::.3_B::.;A-rR.:.::S'--_+--='B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B.:.;A.:.;R'!'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=14'HT=15,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 fH=14'HT=15 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

14 11 9 10 5 6 5 6.5 59.0 34.0 34.0 5 12 118.0 5 12 32.5 5 7 6 6 88.9 151 163 6 6.5 57.5 5 12 5 8.5 12
1512 9 10 6 8 5 7 63.035.035.0 6 16122.0 6 16 39.5 5 7 6 6 83.6 152 164 6 7 57.0 5 12 5 8.512
11 12 9 10 5 6.5 6 7 61.0 35.0 35.0 6 15 120.0 6 15 37.0 5 6.5 6 6 76.5 152 164 6 6.5 56.5 5 12 5 8.5 12
1112 9 10 5 7 6 6.573.535.035.0 6 14 63.5 6 14 35.5 5 6 6 6 70.0 152 164 6 6 55.5 5 12 5 8.512
111310105 7 6 7 63.931.035.06 1358.0 6 13 34.5 5 6 66.565.8153 165 6 6 55.0 5 12 5 8 0
12 14 10 10 5 7 6 7 61.6 36.0 36.0 6 12 56.5 6 12 34.5 6 8 6 6 63.1 154 166 7 7 57.5 5 12 5 8 0
13 15 11 10 5 6.5 6 7.5 59.9 33.0 37.0 6 12 55.0 6 12 34.0 6 7.5 6 6.5 61.4 155 167 7 7 57.5 5 12 5 7.5 0
14 16 12 10 5 6 6 7.5 58.8 34.0 38.0 6 12 54.5 6 12 34.0 6 7 6 7.5 60.0 156 168 7 7 57.5 5 12 5 7 0
16 18 12 10 6 8 6 7 64.1 36.0 40.0 6 12 60.0 6 12 40.0 6 7 6 7.5 59.5 158 170 6 6 54.0 5 12 5 7 0
17 19 12 10 6 7.5 6 6.5 63.1 37.0 41.0 6 12 59.5 6 12 39.5 6 7 6 6.5 58.5 159 171 7 7 57.0 5 12 5 7 0
18 20 13 10 6 7 6 6.5 62.6 38.0 42.0 6 12 58.5 6 12 39.5 6 6.5 6 7.5 57.9 160 172 7 7 57.0 5 12 5 6.5 0
19 21 13 10 6 6.5 6 6.5 62.3 39.0 43.0 7 16 63.0 7 16 44.5 6 6 6 6.5 57.5 161 173 7 7 57.0 5 12 5 6.5 0
20 23 14 10 6 6.5 6 6.5 62.5 40.0 44.0 7 16 62.5 7 16 44.0 6 6.5 6 7.5 57.8 163 175 7 7 57.0 5 12 5 6 0
21 24 14 10 6 6 6 6 62.3 41.0 45.0 7 15 62.0 7 15 44.0 6 6.5 6 7 57.6 164 176 7 7 57.0 5 12 5 6 0
22 25 14 10 6 6 6 6 59.8 42.0 46.0 7 15 61.0 7 15 43.5 6 6.5 6 7.5 55.1 165 177 7 6.5 57.0 5 12 5 6 0
23 26 15 10 7 8 6 6 60.3 47.0 47.0 7 15 60.0 7 15 42.5 6 6 6 7.5 55.4 166 178 7 6.5 57.0 5 12 6 8 0
24 27 15 10 7 7.5 6 6 60.3 48.0 48.0 7 14 59.5 7 14 42.0 6 6 6 7.5 55.5 167 179 7 6 57.0 5 12 6 8 0
25 28 16 10 7 7.5 6 6 60.9 49.0 49.0 7 14 58.5 7 14 41.0 6 6 6 7.5 55.8 168 180 7 6 57.0 5 12 6 8 0
25291610 7 6.5 7 7.565.849.049.0 7 13 58.5 7 13 41.5 6 6 6 7.555.8 169 181 8 7.563.0 5 12 6 8 0
26 30 17 10 7 7 6 6 61.5 50.0 50.0 7 13 57.5 7 13 40.5 7 7.5 6 7 56.1 170 182 8 7.5 63.0 5 12 6 7.5 0
27 31 17 10 7 6.5 7 7.5 66.5 51.0 51.0 7 13 57.0 7 13 40.0 7 7.5 6 7 56.3 171 183 8 7 63.0 5 12 6 7.5 0
28 32 18 10 7 6.5 7 7.5 67.1 52.0 52.0 7 12 56.5 7 12 39.0 7 7.5 6 6.5 56.6 172 184 8 7 63.0 5 12 6 7 0
29 33 18 10 7 6.5 7 7 67.1 53.0 53.0 7 12 56.0 7 12 38.0 7 7.5 6 6.5 56.9 173 185 8 6.5 63.0 5 12 6 7 0
29 34 19 10 7 6 7 7.5 67.9 53.0 53.0 7 12 56.0 7 12 38.5 7 7.5 6 6.5 57.0 174 186 8 6.5 63.0 5 12 6 6.5 0
30 35 19 10 7 6 7 6.5 67.9 54.0 54.0 7 12 55.0 7 12 38.0 7 7 6 6.5 57.3 175 187 8 6.5 63.0 5 12 6 6.5 0
31362010 7 6 7 7 68.655.055.0 7 13 54.5 7 13 37.5 7 7 6 6.557.6 176 188 8 6 63.0 5 12 6 6.50

SPAN (S) = 12 FT HEIGHT (HT) = 14 FT OR 15 FT
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1 FT 14121012 5 6 5 6 60.034.034.0 5 12119.05 12 32.5 5 7 6 6 98.8 176 188 6 7 58.0 5 12 5 8 12
2 FT 15 12 10 12 6 8 6 8 67.0 35.0 39.0 6 16 126.0 6 16 40.0 5 6.5 6 6 92.5 176 188 6 6.5 57.0 5 12 5 8 12
4 FT 11 13 10 12 5 6.5 6 6.5 62.0 35.0 35.0 6 16 121.0 6 16 37.5 5 6.5 6 6 89.8 177 189 6 7 57.0 5 12 5 7 12
6 FT 11 13 11 12 5 7 6 7 83.8 31.0 35.0 6 15 61.0 6 15 36.0 5 6 6 6.5 81.4 177 189 6 6.5 56.0 5 12 5 7 12
8 FT 11 13 12 12 5 7 6 7.5 73.9 35.0 35.0 6 13 57.5 6 13 35.0 5 6 6 6.5 76.1 177 189 7 7 58.0 5 12 5 7 o
10FT 12 14 12 12 5 7 6 7 71.4 36.0 36.0 6 13 56.0 6 13 35.0 6 8 6 6.5 74.1 178 190 7 7 58.0 5 12 5 7 o
12 FT 13 15 13 12 5 6.5 6 7.5 68.8 37.0 37.0 6 13 55.0 6 13 34.5 6 7.5 6 6.5 71.6 179 191 7 7 57.5 5 12 5 6.5 o
14 FT 14 16 13 12 5 6 6 6.5 67.3 38.0 38.0 6 12 54.5 6 12 34.5 6 6.5 6 6 70.1 180 192 7 7 57.5 5 12 5 6.5 o
16 FT 15 18 14 12 6 8 6 6.5 72.1 39.0 39.0 6 12 60.0 6 12 40.5 6 7 6 6.5 69.5 182 194 6 6 54.5 5 12 5 6 o
18 FT 17 19 14 12 6 7.5 6 6 72.1 41.0 41.0 6 12 59.5 6 12 40.5 6 6.5 6 6 68.1 183 195 6 6 54.5 5 12 5 6 o
20 FT 18 20 15 12 6 7 6 6 71.5 42.0 42.0 6 12 59.0 6 12 40.0 6 6.5 6 6 67.1 184 196 7 7 57.5 5 12 6 8 o
22 FT 19 22 16 12 6 6.5 6 6 71.4 43.0 43.0 6 12 58.5 6 12 40.0 6 6.5 6 6 67.4 186 198 7 7 57.5 5 12 6 8 o
24 FT 20 23 16 12 6 6.5 6 6 71.3 44.0 44.0 6 12 58.0 6 12 40.0 6 6.5 6 6 67.1 187 199 7 7 57.5 5 12 6 8 o
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

21 24 17 12 6 6 6 6 71.4 45.0 45.0 6 12 57.0 6 12 39.5 6 6 6 6 67.1 188 200 7 7 57.5
22 25 17 12 6 6 6 6 69.1 46.0 46.0 7 15 61.5 7 15 44.0 6 6 6 6.5 64.9 189 201 7 6.5 57.5
23 26 17 12 6 6 7 7.5 74.1 47.0 47.0 7 15 61.0 7 15 43.0 6 6 6 6.5 64.9 190 202 7 6.5 57.5
23 27 17 12 7 7 7 6.5 74.0 47.0 47.0 7 14 61.0 7 14 44.0 6 6 6 6 65.0 191 203 7 6 57.5
24 28 18 12 7 7 7 7 74.5 48.0 48.0 7 14 60.0 7 14 43.0 6 6 6 6 65.3 192 204 7 6 57.5
25 29 19 12 7 7 7 7 75.0 49.0 49.0 7 14 59.0 7 14 42.0 7 7.5 6 6.5 65.5 193 205 8 7.5 63.5
26 30 20 12 7 7 7 7.5 75.5 50.0 50.0 7 13 58.0 7 13 41.5 7 7.5 6 6 65.9 194 206 8 7.5 63.5
27 31 20 12 7 7 7 6.5 75.6 51.0 51.0 7 13 57.5 7 13 40.5 7 7.5 6 6 66.0 195 207 8 7 63.5
28 32 21 12 7 6.5 7 7 76.3 52.0 52.0 7 12 57.0 7 12 39.5 7 7 6 6 66.4 196 208 8 7 63.5
28 33 22 12 7 6.5 7 7 76.6 52.0 58.0 7 12 57.0 7 12 40.0 7 7 7 7.5 69.6 197 209 8 6.5 63.5
29342212 7 6.5 7 6 76.853.059.0 7 12 56.5 7 12 39.0 7 7 7 7.569.9 198 210 8 6.563.5
30 35 24 12 7 6 7 7 78.0 54.0 60.0 7 12 56.0 7 12 39.0 7 7 7 7.5 70.4 199 211 8 6.5 64.0
30 36 24 12 7 6 7 6 78.0 54.0 60.0 7 12 56.0 7 12 39.0 7 7 7 7.5 70.5 200 212 8 6 64.0
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5
5
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5
5
5
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5
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6
6
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6
6
6
6
6
6
6
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7.5
7.5
7.5

7
6.5
6.5
6.5

6
6
6
6
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o
o
o
o
o
o
o
o
o
o
o
o
o

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 12 FEET
HEIGHT (HT): 12 THRU 15 FEET
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DATE PREPARED:
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SPAN (5) = 13 FT HEIGHT (HT) = 7 FT OR 8 FT OR 9 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR.::.S_--t...;A.:.:2,B:.;,.A.:.;R.::.S+_...,.._...,.._..:;J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....,:B.:.;ArR.::.S---t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--=-=7"'-'--'-'H-"T'-==8,--,T"r"H'""'T'--=-=9-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH'""'T'--=-=7-=''--H'""'T:';''~==8",rH'""'T'--='""'9-..,.j, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3,...==BA.:.;R.:.:S'--_K-=2 -+_-;.;.H.:.;1...;B::.;A.:;.R.:.;S'--_I----rH.:.:2:....:B:.;,.A:r-R..:;S_--+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+-_...,.._...,.._..:;J-=4,.::.B.:.;AR.:.;S'--_K-=3,....-__-+-_..,;H.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=10'HT=11'HT=12,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=10 HT=11 HT=12 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

14 10 8 8 5 6 5 8.5 61.8 30.0 34.0 34.0 5 12 125.5 5 12 36.5 5 7 6 7 61.0 90 102 114 6 6 60.0
15 12 8 8 6 8 5 8 65.8 31.0 35.0 35.0 6 16 129.5 6 16 43.5 5 7 5 7 53.8 92 104 116 6 6.5 59.5
11 11 8 8 6 8 6 7 52.1 31.0 31.0 31.0 6 13 82.0 6 13 38.0 5 6.5 5 6 46.5 91 103 115 7 6.5 62.0
12 12 8 8 5 6.5 5 6.5 44.1 32.0 32.0 32.0 6 13 68.0 6 13 36.5 5 6 5 6.5 42.8 92 104 116 7 6.5 61.0
12 13 8 8 5 6 5 6 41.5 32.0 32.0 32.0 7 16 65.0 7 16 38.5 5 6 5 6.5 40.0 93 105 117 7 6.5 60.5
13 15 8 8 5 6 5 6 39.5 29.0 33.0 33.0 7 15 63.0 7 15 38.0 6 7.5 5 8 38.0 95 107 119 7 7 60.5
15 16 8 8 6 8 5 6.5 42.4 35.0 35.0 35.0 7 16 70.0 7 16 46.0 6 7 5 7.5 37.1 96 108 120 7 6.5 60.0
16 17 8 8 6 8 5 6 41.1 36.0 36.0 36.0 7 15 69.0 7 15 46.0 6 7 5 7 36.1 97 109 121 7 6.5 60.0
17 18 8 8 6 7.5 5 6 40.1 37.0 37.0 37.0 7 14 68.5 7 14 45.5 6 6 5 6.5 35.4 98 110 122 7 6.5 60.0
18 20 8 8 6 6.5 6 8 43.5 38.0 38.0 38.0 7 14 68.0 7 14 45.5 6 6.5 5 6 34.8 100 112 124 7 6.5 60.0
20 21 8 8 6 6.5 6 7.5 42.6 44.0 44.0 44.0 7 14 67.0 7 14 45.5 6 6 6 7.5 37.5 101 113 125 7 6.5 60.0
21 23 8 8 6 6 6 6.5 42.5 45.0 45.0 45.0 7 14 66.5 7 14 45.0 6 6 6 6.5 37.3 103 115 127 7 6.5 60.0
22 24 9 8 6 6 6 7.5 43.1 42.0 42.0 46.0 7 13 66.0 7 13 45.0 6 6 6 7 37.6 104 116 128 7 6.5 60.0
23 25 9 8 7 7.5 6 6.5 42.9 47.0 47.0 47.0 7 13 65.5 7 13 45.0 6 6 6 7 37.6 105 117 129 7 6.5 60.0
24 26 9 8 7 7.5 6 7 41.3 48.0 48.0 48.0 7 13 64.5 7 13 44.5 7 8 6 6.5 36.1 106 118 130 7 6.5 59.5
25 27 9 8 7 7 6 6 41.3 49.0 49.0 49.0 7 13 64.0 7 13 44.5 7 7.5 6 6.5 36.3 107 119 131 7 6 59.5
26 29 10 8 7 7 6 7 42.3 50.0 50.0 50.0 7 13 63.5 7 13 44.0 7 8 6 6.5 36.9 109 121 133 8 7.5 65.5
27 30 10 8 7 6.5 6 6.5 42.3 51.0 51.0 51.0 7 13 62.5 7 13 43.5 7 7.5 6 6.5 37.0 110 122 134 8 7.5 65.5
28 31 11 8 7 6.5 6 7.5 43.1 52.0 52.0 52.0 7 12 62.0 7 12 42.5 7 7.5 6 7 37.5 111 123 135 8 7 65.5
29 32 11 8 7 6 6 7 43.1 53.0 53.0 53.0 7 12 61.0 7 12 41.5 7 7.5 6 6.5 37.6 112 124 136 8 7 65.5
30 33 11 8 7 6 6 7 43.1 54.0 54.0 54.0 7 12 60.0 7 12 41.0 7 7 6 6.5 37.9 113 125 137 8 6.5 65.5
31 34 12 8 7 6 6 7.5 44.0 55.0 55.0 55.0 8 15 67.0 8 15 48.0 7 7 6 7 38.4 114 126 138 8 6.5 65.5
32 35 12 8 8 7.5 6 7 44.0 56.0 56.0 56.0 8 14 66.5 8 14 47.0 7 7 6 6.5 38.5 115 127 139 8 6.5 65.5
33 36 12 8 8 7 6 7 44.0 57.0 57.0 57.0 8 14 66.0 8 14 46.0 7 7 6 6.5 38.8 116 128 140 8 6 65.5
33 37 12 8 8 6.5 6 7 44.0 57.0 57.0 57.0 8 13 66.0 8 13 46.5 7 6.5 6 6.5 38.8 117 129 141 8 6 65.5
34 38 12 8 8 7 6 6 44.0 58.0 58.0 58.0 8 14 65.0 8 14 46.0 7 6.5 6 6 39.0 118 130 142 8 6 65.5

SPAN (5) = 13 FT HEIGHT (HT) = 10 FT OR 11 FT OR 12 FT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
11
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 12
5 12 12
5 12 12
5 12 12
5 12 0
5 12 0
5 11 0
5 10 0
5 9.5 0
5 9.5 0
5 9 0
5 8 0
5 8.5 0
5 8.5 0
5 8.5 0
5 7.5 0
5 8 0
5 7.5 0
5 7.5 0
5 7.5 0
5 7 0
5 7 0
5 7 0
5 6.5 0
5 6.5 0
5 6 0
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1 FT 14 11 9 10 5 6 5 7.5 62.6 34.0 34.0 34.0 5 12 126.5 5 12 36.5 5 6.5 6 6.5 81.1 127 139 151 6 6.5 60.5 5 11.5 5 9.5 12
2 FT 15 12 9 10 6 8 5 7.5 66.6 35.0 35.0 35.0 6 16 130.5 6 16 43.5 5 6.5 6 6.5 75.6 128 140 152 6 6.5 60.0 5 12 5 9 12
4 FT 11 11 9 10 6 8 6 7 78.5 35.0 35.0 35.0 6 13 84.0 6 13 38.0 5 6.5 6 6 66.3 127 139 151 7 6.5 62.0 5 9 5 8.5 12
6 FT 12 12 9 10 5 6.5 6 6.5 63.6 32.0 36.0 36.0 6 13 67.0 6 13 37.0 5 6 6 6 61.5 128 140 152 7 6.5 61.5 5 12 5 8.5 12
8 FT 12 14 9 10 5 6 6 6.5 58.3 32.0 32.0 36.0 6 12 61.5 6 12 36.0 6 8 6 6.5 59.1 130 142 154 7 7 61.0 5 12 5 8.5 0
10FT 13 15 9 10 5 6 6 6 55.4 33.0 33.0 37.0 7 15 63.0 7 15 38.5 6 7.5 6 6.5 56.6 131 143 155 7 7 61.0 5 12 5 8.5 0
12 FT 14 16 10 10 5 6 6 6.5 53.6 34.0 34.0 38.0 7 15 61.5 7 15 38.5 6 7 6 7 54.6 132 144 156 7 6.5 60.5 5 12 5 8 0
14 FT 16 17 10 10 6 8 6 7 58.0 36.0 36.0 40.0 7 15 69.0 7 15 46.5 6 7 6 6.5 53.3 133 145 157 7 6.5 60.5 5 12 5 8 0
16 FT 17 19 11 10 6 7.5 6 7 57.5 37.0 37.0 41.0 7 15 68.5 7 15 46.0 6 6.5 6 8 52.4 135 147 159 7 7 60.5 5 12 5 7.5 0
18 FT 18 20 12 10 6 7 6 7.5 57.4 38.0 38.0 38.0 7 14 68.0 7 14 46.0 6 6.5 5 6 48.8 136 148 160 7 6.5 60.5 5 12 5 7 0
20 FT 19 21 12 10 6 6.5 6 7 56.6 39.0 39.0 43.0 7 14 67.5 7 14 46.0 6 6 6 8 51.1 137 149 161 7 6.5 60.5 5 12 5 7 0
22 FT 21 23 12 10 6 6 6 6.5 56.1 41.0 41.0 45.0 7 14 66.5 7 14 45.5 6 6 6 7.5 51.0 139 151 163 7 6.5 60.5 5 12 5 7 0
24 FT 22 24 13 10 6 6 6 7 56.5 42.0 42.0 46.0 7 14 66.0 7 14 45.5 6 6 6 8 51.1 140 152 164 7 6.5 60.5 5 12 5 6.5 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

23 25
24 26
25 28
26 29
27 30
28 31
29 32
30 33
31 35
31 35
32 36
33 37
34 38

13
13
13
14
14
15
15
16
16
16
17
17
17

10
10
10
10
10
10
10
10
10
10
10
10
10

7
7
7
7
7
7
7
7
7
8
8
8
8

7.5
7.5

7
7

6.5
6.5

6
6
6
7

7.5
7
7

6
6
6
6
6
6
6
6
6
7
6
7
7

6.5
6.5

6
6.5

6
6.5

6
6
6

7.5
6

7.5
7

56.3
54.4
54.4
55.1
55.0
55.8
55.6
56.4
56.5
61.4
57.1
62.1
62.1

43.0
44.0
45.0
46.0
47.0
52.0
53.0
54.0
55.0
55.0
56.0
57.0
58.0

43.0
44.0
45.0
50.0
51.0
52.0
53.0
54.0
55.0
55.0
56.0
57.0
58.0

47.0
48.0
49.0
50.0
51. 0
52.0
53.0
54.0
55.0
55.0
56.0
57.0
58.0

7
7
7
7
7
7
7
7
8
8
8
8
8

14
14
14
13
13
12
12
12
15
14
14
14
14

65.5
64.5
64.0
63.5
62.5
61.5
60.5
59.5
67.0
67.0
66.5
66.0
65.5

7
7
7
7
7
7
7
7
8
8
8
8
8

14
14
14
13
13
12
12
12
15
14
14
14
14

45.5 7 7.5 6 7.5 51.0 141 153 165 7 6.5 60.5
45.0 7 7.5 6 8 49.1 142 154 166 7 6.5 60.0
45.0 7 8 6 8 49.3 144 156 168 7 6 60.0
44.0 7 7.5 6 8.5 49.8 145 157 169 8 7.5 66.0
43.0 7 7.5 6 8 49.8 146 158 170 8 7.5 66.0
42.5 7 7 6 7.5 50.3 147 159 171 8 7 66.0
41.5 7 7 6 7.5 50.4 148 160 172 8 7 66.0
41.0 7 6.5 6 7 50.8 149 161 173 8 6.5 66.0
48.0 7 7 6 6.5 51.0 151 163 175 8 6.5 66.0
48.5 7 6 6 6.5 50.9 151 163 175 8 6.5 66.0
47.5 7 6 6 6.5 51. 4 152 164 176 8 6 66.0
47.0 7 6 6 6.5 51.5 153 165 177 8 6 66.0
46.5 7 6 6 6 51.8 154 166 178 8 6 66.0

5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12

5
5
5
5
5
6
6
6
6
6
6
6
6

6.5 0
6.5 0
6.5 0

6 0
6 0
8 0
8 0
8 0
8 0
8 0

7.5 0
7.5 0
7. 5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 13 FEET
HEIGHT (HT): 7 THRU 12 FEET

DATE EFFECTIVE:

DATE PREPARED:
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SPAN (S) = 13 FT HEIGHT (HT) = 13 FT OR 14 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI---,-T_H_IC_KrN_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-...:J;.::3c....:;B.:.;ArR::..S_""7K;';2:---+--r

H.:.;1c.....:B.:.;ArR.::.S_--+_-j-Ho.=2....:;.B:.;AR.:.;S"___t-'-Ao.=2-rB:.;;AR.:.;S"-+_--,_--,-..:J.:.;4....:;.B:.;;ARrS"__~K~3:---+--rH.::.3-B::.;A-TR.:.::S'---f--"B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B:.;;A.:.;RTS----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=13'HT=14,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 ,-n=13'HT=14 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI---,-T_H_IC_K,....N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-...:J;.::3c....:;B.:.;ArR::..S__
K
'""2:----+---rH.:.;1c.....:B.:.;ArR.::.S_--+_-i-Ho.=2....:;.B,AR.:.;S"___f-'-Ao.=2...,;:;.B:.;;AR.:.;S=-+_--,_---r..:J.:.;4....:;.B.:.;ARrS"___K-=3:--_+-_rH.::.3_B::.;A-rR.:.::S'--_+--='B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B.:.;A.:.;R'!'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=15'HT=16,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 fH=15'HT=16 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

SPAN (S) = 13 FT HEIGHT (HT) = 15 FT OR 16 FT

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

14 11 11 11 5 6 5 7 64. 1 34.0 34.0 5 12
15 12 11 11 6 8 5 7 68. 1 35.0 35.0 6 16
11 12 11 11 5 6 5 6 92.9 31.0 31.0 6 13
11 12 11 11 5 6 6 7.5 74.6 31.0 35.0 6 12
12 14 11 11 5 6.5 6 7.5 68.5 32.0 36.0 6 12
13 15 11 11 5 6.5 6 7 65.9 37.0 37.0 6 12
14 16 12 11 5 6 6 7 64.0 38.0 38.0 7 15
15 17 12 11 6 7.5 6 6.5 68.5 39.0 39.0 7 15
17 19 13 11 6 7.5 6 6.5 68.0 41.0 41.0 7 15
18 20 13 11 6 7 6 6 66.9 42.0 42.0 7 15
19 22 14 11 6 6.5 6 6 66.5 43.0 43.0 7 14
20 23 14 11 6 6 7 8 70.6 44.0 44.0 7 14
22 25 15 11 6 6 6 6 66.1 46.0 46.0 7 15
23 25 15 11 7 7.5 7 7.5 70.6 47.0 47.0 7 14
24 27 16 11 7 7.5 7 8 71.0 48.0 48.0 7 14
25 28 16 11 7 7 7 8 68.5 49.0 49.0 7 14
26 29 16 11 7 7 7 7.5 68.4 50.0 50.0 7 13
27 30 17 11 7 6.5 7 7.5 69.0 51.0 51.0 7 13
27 31 17 11 7 6 7 6.5 68.9 51.0 51.0 7 12
28 33 18 11 7 6 7 7 69.8 52.0 52.0 7 12
29 34 19 11 7 6 7 7 70.4 53.0 53.0 7 12
30 35 19 11 7 6 7 6.5 70.4 54.0 54.0 7 12
31 36 20 11 7 6 7 7 71 .0 55.0 55.0 8 15
32 37 21 11 8 7.5 7 7 71.8 56.0 56.0 8 15
32 38 21 11 8 7 7 6 71.8 56.0 56.0 8 14
33 39 22 11 8 7 7 6.5 72.5 57.0 57.0 8 15

127.5
131.5
82.5
64.5
61.5
59.5
61.5
69.0
68.0
67.5
67.0
66.5
65.5
65.0
64.5
63.5
62.5
61.5
61.5
60.0
59.5
59.0
66.5
66.0
66.0
65.5

5
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
8
8
8
8

12 36.5
16 43.5
13 38.0
12 37.0
12 36.5
12 36.0
15 38.5
15 46.5
15 46.5
15 46.5
14 46.0
14 46.0
15 45.5
14 45.5
14 45.0
14 44.0
13 43.5
13 42.5
12 43.5
12 42.5
12 41.5
12 40.5
15 47.5
15 47.0
14 47.0
15 47.0

5 6.5 5
5 6.5 5
565
566
686
6 7.5 6
676
6 6.5 6
6 6.5 6
666
666
666
666
7 7 6
786
7 7.5 6
7 7.5 6
7 7.5 6
7 7 6
7 7 6
7 7 6
7 7 6
7 7 6
7 6.5 6
7 6.5 6
7 6.5 6

6 85.3 163
6 80.9 164
6 75.5 164

6.5 72.1 164
7 70.1 166

6.5 67.4 167
7 65.5 168
6 64.1 169
7 63.4 171
6 62.4 172
7 62.0 174
6 61.3 175
7 61.5177
6 60.9 177
7 61.3 179
7 58.9 180

6.5 58.9 181
7 59.1 182
7 59.1 183

6.5 59.6 185
6.5 60.0 186
6.5 60.1 187

6 60.5 188
6 60.8 189
6 60.9 190
6 61.3 191

175
176
176
176
178
179
180
181
183
184
186
187
189
189
191
192
193
194
195
197
198
199
200
201
202
203

6
6
7
7
7
7
7
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8

6 60.5
6.5 60.0

7 62.5
6.5 61.5

7 61.5
6.5 61.0
6.5 60.5
6.5 60.5
6.5 60.5
6.5 60.5

7 60.5
6.5 60.5
6.5 60.5
6.5 60.5

6 60.5
6 60.5

7.5 66.5
7.5 66.5

7 66.5
6.5 66.5
6.5 66.5
6.5 66.5

6 66.5
6 66.5
6 66.5
6 66.5

5 12 5
5 12 5
5 11.5 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6

8 12
7.5 12
7.5 12
7.5 12
7.5 0
7.5 0

7 0
7 0

6.5 0
6.5 0

6 0
6 0
8 0
8 0
8 0
8 0
8 0

7.5 0
7.5 0

7 0
6.5 0
6.5 0
6.5 0

6 0
6 0
6 0
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1 FT 14 12 12 13 5 6 5 6 65.0 34.0 34.0 5 12 128.5 5 12 36.0 5 6.5 6 7 99.8 188 200 6 6.5 61.0 5 12 5 7 12
2 FT 15 13 12 13 6 8 6 8.5 72.0 35.0 39.0 6 16 135.5 6 16 43.5 5 6.5 6 7 96.4 189 201 6 6.5 60.5 5 12 5 7 12
4 FT 11 13 12 13 5 6 6 7 115.0 35.0 35.0 6 14 81.0 6 14 38.5 5 6 6 6.5 91.6 189 201 6 6 60.5 5 12 5 7 12
6 FT 11 13 12 13 5 6.5 6 6.5 84.8 35.0 35.0 6 13 63.5 6 13 37.5 5 6 6 6 84.8 189 201 7 7 62.0 5 12 5 6.5 12
8 FT 12 14 13 13 5 6.5 6 7 78.8 36.0 36.0 6 13 61.0 6 13 37.0 6 8 6 6.5 80.6 190 202 7 7 61.5 5 12 5 6.5 0
10FT 13 15 13 13 5 6.5 6 7 75.9 37.0 37.0 6 12 59.5 6 12 36.5 6 7.5 6 6.5 78.4 191 203 7 6.5 61.0 5 12 5 6.5 0
12 FT 14 16 14 13 5 6 6 7 72.9 38.0 38.0 6 12 58.5 6 12 36.5 6 6.5 6 6.5 75.6 192 204 7 6.5 61.0 5 12 5 6 0
14 FT 15 18 14 13 6 8 6 6 77.1 39.0 39.0 7 16 69.0 7 16 47.0 6 6.5 6 6 75.3 194 206 7 7 61.0 5 12 5 6 0
16 FT 16 19 15 13 6 7.5 6 6 76.0 40.0 40.0 7 15 68.0 7 15 47.0 6 6.5 6 6 73.3 195 207 7 6.5 61.0 5 12 6 8 0
18 FT 18 20 16 13 6 7 6 6 76.0 42.0 42.0 7 15 67.5 7 15 47.0 6 6 6 6 71.6 196 208 7 6.5 61.0 5 12 6 8 0
20 FT 19 22 16 13 6 6.5 7 8 80.4 43.0 49.0 7 15 67.5 7 15 47.0 6 6 7 7.5 74.5 198 210 7 7 61.0 5 12 6 8 0
22 FT 20 23 17 13 6 6.5 7 8 79.9 44.0 50.0 7 14 67.0 7 14 46.5 6 6 7 7.5 73.9 199 211 7 6.5 61.0 5 12 6 7.5 0
24 FT 21 24 17 13 6 6 7 7.5 79.6 45.0 51.0 7 14 66.5 7 14 46.5 7 7 7 7 73.6 200 212 7 6.5 61.0 5 12 6 7.5 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

23 26 18 13 7 7.5 7 7.5 80.1 47.0 53.0 7 15 65.5 7 15 46.0 7 8 7 8 73.9 202 214 7 6.5 61.0
23 27 19 13 7 7.5 7 7.5 80.0 47.0 47.0 7 14 65.0 7 14 46.0 7 7.5 6 6 70.9 203 215 7 6 61.0
24 28 19 13 7 7.5 7 7.5 77.8 48.0 48.0 7 14 64.5 7 14 46.0 7 7.5 6 6 68.5 204 216 7 6 61.0
25 29 19 13 7 7 7 7 77.8 49.0 49.0 7 14 63.5 7 14 45.5 7 7.5 6 6 68.6 205 217 8 7.5 67.0
26 30 20 13 7 7 7 7 78.3 50.0 50.0 7 13 63.0 7 13 44.5 7 6.5 6 6 68.9 206 218 8 7.5 67.0
27 32 21 13 7 6.5 7 7 78.9 51.0 51.0 7 13 62.0 7 13 43.5 7 7 6 6 69.4 208 220 8 7 67.0
28 33 22 13 7 6.5 7 7 79.4 52.0 58.0 7 12 61.0 7 12 43.0 7 7 7 7.5 72.6 209 221 8 6.5 67.0
29 34 22 13 7 6.5 7 6.5 79.5 59.0 59.0 7 12 60.0 7 12 42.0 7 7 7 7.5 72.9 210 222 8 6.5 67.0
30 35 23 13 7 6 7 6.5 80.1 60.0 60.0 7 12 60.0 7 12 41.0 7 7 7 7.5 73.1 211 223 8 6.5 67.0
31 36 24 13 7 6 7 6.5 80.8 55.0 61.0 8 15 67.5 8 15 48.5 7 6.5 7 7 73.5 212 224 8 6 67.0
32 37 24 13 7 6 7 6 80.8 56.0 62.0 8 15 67.0 8 15 48.0 7 6.5 7 7 73.6 213 225 8 6 67.0
32 38 26 13 8 7.5 7 6 81.9 56.0 62.0 8 14 67.0 8 14 48.0 7 6.5 7 7.5 74.1 214 226 8 6 67.0
33 39 27 13 8 7 7 6 82.6 57.0 63.0 8 15 66.0 8 15 47.5 7 6.5 7 7.5 74.5 215 227 8 6 67.0

5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12

6
6
6
6
6
6
6
6
7
7
7
7
7

7 0
6.5 0
6.5 0
6.5 0
6.5 0

6 0
6 0
6 0

7.5 0
7.5 0
7.5 0
7.5 0

8 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 13 FEET
HEIGHT (HT): 13 THRU 16 FEET

DATE EFFECTIVE:
DATE PREPARED:
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SPAN (5) = 14 FT HEIGHT (HT) = 7 FT OR 8 FT OR 9 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2 -+_-rH.:.;1...;B::.;A;:.R.:.;S'--_I----r H...;2:....:B:.;,.ArR.::.S_--t...;A.:.:2,B:.;,.A.:.;R.::.S+_...,.._...,.._..:;J.:.;4,.::.B.:.;AR.:.;S'--~;-:;-----1I----iH.:.;3:....,:B.:.;ArR.::.S---t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;A R,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--=-=7"'-'--'-'H-"T'-==8,--,T"r"H'""'T'--=-=9-,-J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 f-cH'""'T'--=-=7-=''--H'""'T:';''~::';8",rH'""'T'--='""'9-..,.j, SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,--N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3,...=.;BA.:.;R.:.:S'--_K-=2 -+_-;.;.H.:.;1...;B::.;A.:;.R.:.;S'--_I----rH.:.:2:....:B:.;,.A:r-R..:;S_--+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+-_...,.._...,.._..:;J-=4,.::.B.:.;AR.:.;S'--_K-=3,....-__-+-_..,;H.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=10'HT=11'HT=12,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=10 HT=11'HT=12 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

15 11 8 8 6 8 5 8 69.3 31.0 35.0 35.0 6 16 137.5 6 16 46.5 5 6.5 5 6 57.8 91 103 115 6 6 63.0
15 12 8 8 6 8 5 8 69.3 35.0 35.0 35.0 6 16 137.5 6 16 48.0 5 6 5 6.5 52.5 92 104 116 6 6 62.5
12 11 8 8 6 7.5 5 6 48.0 32.0 32.0 32.0 6 12 86.0 6 12 39.5 5 6.5 6 7 49.3 91 103 115 7 6 64.5
12 13 8 8 6 8 6 7.5 47.6 32.0 32.0 32.0 7 15 74.0 7 15 41.0 5 6 5 7 41.9 93 105 117 7 6.5 64.5
13 14 8 8 5 6 5 6.5 41.1 33.0 33.0 33.0 7 15 68.5 7 15 40.0 6 8 5 7.5 39.1 94 106 118 7 6.5 64.0
14 15 8 8 6 8 5 6.5 38.6 34.0 34.0 34.0 7 14 66.5 7 14 39.5 6 7.5 5 7.5 37.4 95 107 119 7 6 63.5
16 17 8 8 6 8 5 6.5 41.5 36.0 36.0 36.0 7 14 73.0 7 14 47.5 6 7 5 7 36.1 97 109 121 7 6.5 63.5
17 18 8 8 6 7.5 5 6 40.3 37.0 37.0 37.0 7 14 72.5 7 14 47.0 6 6.5 5 6.5 35.1 98 110 122 7 6.5 63.0
18 20 8 8 6 7 6 8 43.4 38.0 38.0 38.0 7 13 71.5 7 13 47.0 6 6 5 6 34.4 100 112 124 7 6.5 63.0
20 21 8 8 6 6.5 6 7.5 42.4 44.0 44.0 44.0 7 13 71.0 7 13 46.5 6 6 6 7.5 37.0 101 113 125 7 6.5 63.0
21 22 8 8 6 6 6 7 41.8 45.0 45.0 45.0 7 13 70.5 7 13 46.5 7 7.5 6 7 36.5 102 114 126 7 6 63.0
23 24 8 8 7 7.5 6 6 41.3 47.0 47.0 47.0 7 13 69.5 7 13 46.5 7 7.5 6 6 36.4 104 116 128 7 6 63.0
24 26 9 8 7 7.5 6 7 42.1 48.0 48.0 48.0 7 13 69.0 7 13 46.0 7 7.5 6 6.5 36.8 106 118 130 7 6.5 63.0
25 27 9 8 7 7 6 6.5 41.9 49.0 49.0 49.0 7 12 68.5 7 12 46.0 7 7.5 6 6.5 36.6 107 119 131 7 6 63.0
26 28 9 8 7 7 6 6 41.8 50.0 50.0 50.0 7 12 68.0 7 12 46.0 7 7.5 6 6 36.6 108 120 132 7 6 63.0
27 29 9 8 7 6.5 6 6 41.1 51.0 51.0 51.0 7 12 67.0 7 12 45.5 7 7 6 6 35.4 109 121 133 8 7.5 68.5
28 31 10 8 7 6.5 6 6.5 41.8 52.0 52.0 52.0 7 12 66.0 7 12 45.0 7 7 6 6 35.9 111 123 135 8 7 68.5
29 32 10 8 7 6 6 6.5 41.8 53.0 53.0 53.0 7 12 65.5 7 12 44.5 7 7 6 6 36.0 112 124 136 8 7 68.5
31 33 10 8 7 6 6 6 41.8 55.0 55.0 55.0 8 15 71.5 8 15 50.5 7 7 7 6.5 39.4 113 125 137 8 6.5 68.5
31 34 11 8 8 7 6 6.5 42.3 55.0 55.0 55.0 8 14 71.5 8 14 51.0 7 6.5 6 6 36.8 114 126 138 8 6.5 68.5
33 35 11 8 8 7.5 6 6 42.3 57.0 57.0 57.0 8 14 69.5 8 14 49.0 7 6 6 6 37.0 115 127 139 8 6.5 68.5
33 37 11 8 8 7 6 6 42.3 57.0 57.0 57.0 8 14 69.5 8 14 49.5 7 6.5 7 6.5 40.1 117 129 141 8 6 68.5
34 38 12 8 8 7 6 6.5 43.3 58.0 58.0 58.0 8 14 69.0 8 14 48.5 7 6.5 6 6 37.6 118 130 142 8 6 68.5
35 39 12 8 8 6.5 6 6.5 43.1 59.0 59.0 59.0 8 13 68.5 8 13 47.5 7 6.5 6 6 37.9 119 131 143 8 6 68.5
36 40 12 8 8 6.5 6 6.5 43.1 60.0 60.0 60.0 8 13 67.5 8 13 46.5 7 6.5 6 6 38.1 120 132 144 9 7 74.5
37 41 12 8 8 6.5 6 6 43.3 61.0 61.0 61.0 8 13 67.0 8 13 46.5 7 6 7 6.5 41.3 121 133 145 9 7 74.5

SPAN (5) = 14 FT HEIGHT (HT) = 10 FT OR 11 FT OR 12 FT

5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 11.5 5
5 8.5 6

12 12
12 12
12 12
12 12
12 0
12 0
11 0
10 0

9.5 0
9.5 0

9 0
8 0

8.5 0
8 0

7.5 0
7.5 0

8 0
7.5 0
6.5 0
7.5 0
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1 FT 15 12 8 10 6 8 5 7 69.6 35.0 35.0 35.0 6 16 138.5 6 16 47.0 5 6.5 6 6 83.9 128 140 152 6 6.5 63.5 5 12 5 9.5 12
2 FT 15 13 8 10 6 8 5 6.5 69.6 35.0 35.0 35.0 6 16 138.5 6 16 48.0 5 6 6 6 77.4 129 141 153 6 6.5 63.0 5 12 5 9.5 12
4 FT 12 12 10 10 6 8 5 6 70.1 32.0 32.0 32.0 6 13 85.5 6 13 40.0 5 6 6 7 65.5 128 140 152 7 6.5 65.5 5 10 5 9.5 12
6 FT 12 13 10 10 6 8.5 5 6 58.6 32.0 32.0 32.0 6 12 69.0 6 12 38.0 5 6 6 7 60.8 129 141 153 7 6.5 64.5 5 12 5 9.5 12
8 FT 13 14 10 10 5 6 6 7 57.1 33.0 33.0 37.0 7 15 68.0 7 15 40.5 6 8 6 7 57.4 130 142 154 7 6.5 64.0 5 12 5 9 0
10FT 14 16 10 10 5 6 6 7 54.4 34.0 34.0 34.0 7 15 66.5 7 15 40.0 6 7 5 6 52.0 132 144 156 7 6.5 64.0 5 12 5 8 0
12 FT 15 17 10 10 6 8 6 7 58.6 35.0 35.0 39.0 7 14 73.0 7 14 48.0 6 7 6 7.5 53.1 133 145 157 7 6.5 63.5 5 12 5 8 0
14 FT 17 18 10 10 6 7.5 6 7 57.1 37.0 37.0 41.0 7 14 72.5 7 14 47.5 6 6.5 6 6.5 52.0 134 146 158 7 6.5 63.5 5 12 5 8 0
16 FT 18 20 11 10 6 7 6 7 57.0 38.0 38.0 42.0 7 14 71.5 7 14 47.5 6 6 6 8 51.5 136 148 160 7 6.5 63.5 5 12 5 7.5 0
18 FT 19 21 12 10 6 6.5 6 7 56.9 39.0 39.0 43.0 7 13 71.0 7 13 47.5 6 6 6 8.5 51.1 137 149 161 7 6.5 63.5 5 12 5 7 0
20 FT 21 23 12 10 6 6 6 7 56.1 41.0 41.0 45.0 7 13 70.5 7 13 47.0 7 8 6 8 50.8 139 151 163 7 6.5 63.5 5 12 5 7 0
22 FT 22 24 12 10 6 6 6 6.5 55.5 42.0 42.0 46.0 7 13 70.0 7 13 47.0 7 7.5 6 7.5 50.1 140 152 164 7 6.5 63.5 5 12 5 7 0
24 FT 23 26 13 10 7 7 6 6.5 55.9 43.0 43.0 47.0 7 12 69.5 7 12 47.0 7 7.5 6 8.5 50.3 142 154 166 7 6.5 63.5 5 12 5 6.5 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

25 27
26 29
27 30
28 31
29 32
30 33
31 35
32 36
33 37
34 38
35 39
35 40
36 41

13
14
14
14
14
15
15
16
16
16
17
17
17

10
10
10
10
10
10
10
10
10
10
10
10
10

7
7
7
7
7
7
8
8
8
8
8
8
8

7
7

6.5
6.5

6
6

7.5
7.5

7
7
7
6

6.5

6
6
6
6
6
6
6
6
6
6
6
7
7

6.5
6.5
6.5
6.5

6
6.5

6
6
6
6
6

7.5
7

55.5
56.3
56.0
54.3
54.1
54.9
55.0
55.8
55.8
55.6
56.5
61.5
61.5

45.0
46.0
47.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
59.0
60.0

45.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
59.0
60.0

49.0
50.0
51. 0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
59.0
66.0

7
7
7
7
7
7
8
8
8
8
8
8
8

13
13
13
12
12
12
15
14
14
14
13
12
13

68.5
67.5
67.0
66.0
65.0
64.0
71.0
70.0
69.5
69.0
68.5
68.5
68.0

7
7
7
7
7
7
8
8
8
8
8
8
8

13
13
13
12
12
12
15
14
14
14
13
12
13

46.5 7 7.5 6 8 50.3 143 155 167 7 6 63.5
46.5 7 7.5 6 8.5 50.5 145 157 169 8 7.5 69.5
46.0 7 7 6 8 50.5 146 158 170 8 7.5 69.5
45.5 7 7 6 7.5 48.9 147 159 171 8 7 69.5
44.5 7 7 6 7.5 48.9 148 160 172 8 7 69.0
44.0 7 6 6 7 49.4 149 161 173 8 6.5 69.5
51.0 7 6.5 6 6.5 49.6 151 163 175 8 6.5 69.0
50.0 7 6.5 6 6.5 50.0 152 164 176 8 6 69.5
49.5 7 6.5 6 6.5 50.1 153 165 177 8 6 69.0
48.5 7 6.5 6 6 50.3 154 166 178 8 6 69.0
47.5 7 6 6 6 50.8 155 167 179 8 6 69.0
48.0 7 6 6 6 50.8 156 168 180 9 7 75.0
47.5 7 6 7 8 53.9 157 169 181 9 7 75.0

5
5
5
5
5
5
5
5
5
5
5
5
5

12
12
12
12
12
12
12
12
12
12
12
12
12

5
5
5
5
5
6
6
6
6
6
6
6
6

6.5 0
6 0
6 0
6 0
6 0
8 0
8 0
8 0
8 0
8 0

7.5 0
7.5 0
7. 5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 14 FEET
HEIGHT (HT): 7 THRU 12 FEET

DATE EFFECTIVE:

DATE PREPARED:
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SPAN (S) = 14 FT HEIGHT (HT) = 13 FT OR 14 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI---,-T_H_IC_KrN_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-...:J;.::3c....:;B.:.;ArR::..S_""7K;';2:---+--r

H.:.;1c.....:B.:.;ArR.::.S_--+_-j-Ho.=2....:;.B:.;AR.:.;S"___t-'-Ao.=2-rB:.;;AR.:.;S"-+_--,_--,-..:J.:.;4....:;.B:.;;ARrS"__~K~3:---+--rH.::.3-B::.;A-TR.:.::S'---f--"B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B:.;;A.:.;RTS----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=13'HT=14,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 ,-n=13'HT=14 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARSon crNI---,-T_H_IC_K,....N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.::S'-+_,..._--,-...:J;.::3c....:;B.:.;ArR::..S__
K
'""2:----+---rH.:.;1c.....:B.:.;ArR.::.S_--+_-i-Ho.=2....:;.B,AR.:.;S"___f-'-Ao.=2...,;:;.B:.;;AR.:.;S=-+_--,_---r..:J.:.;4....:;.B.:.;ARrS"___K-=3:--_+-_rH.::.3_B::.;A-rR.:.::S'--_+--='B.:.;1...,B::.;A.:.;R.:.::S'-+---'B::.;2;:--:B.:.;A.:.;R'!'S----l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=15'HT=16,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 ,-n=15 HT=16 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

15 12 9 11 6 8 5 6 70.4 35.0 35.0 6 16 139.0 6 16 47.0 5 6 6 6 96.1 164 176 6 6 64.0 5 12 5 8.5 12
15 13 10 11 6 8 5 6 71.0 35.0 35.0 6 16 139.5 6 16 47.5 5 6 6 6.5 87.6 165 177 6 6.5 63.5 5 12 5 8 12
12121011 6 7.5 6 7.5100.036.036.0 6 13 94.5 6 13 40.0 5 6 6 6 77.9 164 176 7 6.565.5 5 12 5 8 12
12 13 10 11 6 8 6 7 74.8 36.0 36.0 6 12 69.0 6 12 38.5 5 6 6 6 72.4 165 177 7 6.5 65.0 5 12 5 8 12
13141111 5 6 6 7 68.437.037.0 7 1668.0 7 1641.0 6 8 6 7 68.4166 178 7 6 64.0 5 12 5 7.50
14161111 5 6 66.565.438.038.0 7 1566.5 7 1540.5 6 7 66.566.8168 180 7 6.564.0 5 12 5 7.50
15171211 6 8 66.569.439.039.0 7 14 73.0 7 1448.0 6 7 6 7 64.6169 181 7 6.564.0 5 12 5 7 0
17 18 12 11 6 7.5 6 6.5 67.9 41.0 41.0 7 15 72.0 7 15 48.0 6 6 6 6 63.0 170 182 7 6 63.5 5 12 5 7 0
18 20 13 11 6 7 6 6.5 66.9 42.0 42.0 7 14 71.5 7 14 47.5 6 6 6 7 62.1 172 184 7 6.5 63.5 5 12 5 6.5 0
19 21 13 11 6 6.5 6 6 65.6 43.0 43.0 7 13 71.0 7 13 47.5 7 8 6 6 61.0 173 185 7 6.5 63.5 5 12 5 6.5 0
21 23 14 11 6 6 6 6 65.4 45.0 45.0 7 14 70.0 7 14 47.5 7 8 6 7 60.6 175 187 7 6.5 63.5 5 12 5 6 0
22 24 14 11 6 6 7 8 69.4 46.0 46.0 7 13 69.5 7 13 47.0 7 7 6 6 59.8 176 188 7 6.5 63.5 5 12 5 6 0
23261511 7 7.5 7 8 69.547.047.0 7 13 69.0 7 13 47.0 7 7.5 6 7 59.5 178 190 7 6.563.5 5 12 6 8 0
24 27 15 11 7 7 7 7.5 69.0 48.0 48.0 7 13 68.5 7 13 47.0 7 7 6 6.5 59.3 179 191 7 6 63.5 5 12 6 8 0
25 29 16 11 7 6.5 7 7.5 69.5 49.0 49.0 7 13 67.5 7 13 46.5 7 7 6 7 59.5 181 193 8 7.5 69.5 5 12 6 8 0
27 30 16 11 7 6.5 7 7 69.3 51.0 51.0 7 13 66.0 7 13 45.5 7 7 6 6.5 59.5 182 194 8 7.5 69.5 5 12 6 8 0
28 31 16 11 7 6.5 7 7.5 67.1 52.0 52.0 7 12 65.0 7 12 44.5 7 7 6 7 57.1 183 195 8 7 69.5 5 12 6 8 0
29 32 17 11 7 6 7 7.5 67.8 53.0 53.0 7 12 64.0 7 12 44.0 7 6.5 6 7 57.5 184 196 8 7 69.5 5 12 6 7.5 0
30 34 17 11 7 6 7 6.5 67.8 54.0 54.0 7 12 63.0 7 12 43.0 7 7 6 7 57.6 186 198 8 6.5 69.5 5 12 6 7.5 0
31 35 18 11 7 6 7 7 68.5 55.0 55.0 8 15 70.0 8 15 50.5 7 6.5 6 6.5 58.0 187 199 8 6.5 69.5 5 12 6 7 0
32 36 18 11 8 7.5 7 6.5 68.4 56.0 56.0 8 14 69.5 8 14 49.5 7 6.5 6 6.5 58.1 188 200 8 6 69.5 5 12 6 7 0
33 37 19 11 8 7 7 7 69.1 57.0 57.0 8 14 69.0 8 14 48.5 7 6.5 6 6.5 58.5 189 201 8 6 69.5 5 12 6 6.5 0
33 38 20 11 8 7 7 7 69.9 57.0 57.0 8 14 69.0 8 14 49.0 7 6 6 6 58.9 190 202 8 6 69.5 5 12 6 6.5 0
34 39 20 11 8 7 7 6 69.8 58.0 58.0 8 14 68.5 8 14 48.5 7 6 6 6 59.0 191 203 8 6 69.5 5 12 6 6.5 0
35412111 86.576.570.665.065.0 8 1368.0 8 13 47.5 7 6 7 8 62.5193 205 9 7 75.5 5 12 6 6 0
36 42 22 11 8 6.5 7 6.5 71.4 66.0 66.0 8 14 67.0 8 14 47.5 7 6 7 7.5 63.0 194 206 9 7 75.5 5 12 6 6 0

SPAN (S) = 14 FT HEIGHT (HT) = 15 FT OR 16 FT
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1 FT 15 13 12 13 6 8 5 6 72.6 35.0 35.0 6 16 141.0 6 16 46.0 5 6.5 6 7.5 102.5 189 201 6 6.5 64.5 5 12 5 7 12
2 FT 15 13 12 13 6 8 6 8 75.6 35.0 39.0 6 16 144.0 6 16 47.5 5 6 6 7 95.8 189 201 6 6 63.5 5 12 5 7 12
4 FT 12 12 12 13 6 8 6 7.5 118.3 36.0 36.0 6 13 86.5 6 13 40.0 5 6 6 6 86.6 188 200 7 6.5 65.5 5 12 5 7 12
6 FT 12 13 12 13 5 6 6 7 86.4 36.0 36.0 6 12 68.0 6 12 39.0 5 6 6 6 83.0 189 201 7 6 65.0 5 12 5 7 12
8 FT 13 15 13 13 5 6 6 7 78.9 37.0 37.0 6 12 64.5 6 12 38.0 6 7.5 6 6.5 80.3 191 203 7 6.5 64.5 5 12 5 6.5 0
10FT 14 16 13 13 5 6 6 6.5 75.0 38.0 38.0 7 15 66.0 7 15 41.0 6 7 6 6.5 77.3 192 204 7 6.5 64.5 5 12 5 6.5 0
12 FT 15 17 14 13 6 8 6 6.5 78.5 39.0 39.0 7 15 73.0 7 15 48.5 6 6.5 6 6.5 74.1 193 205 7 6.5 64.0 5 12 5 6 0
14 FT 16 19 14 13 6 8 6 6 77.0 40.0 40.0 7 14 72.0 7 14 48.5 6 6 6 6 73.6 195 207 7 6.5 64.0 5 12 5 6 0
16 FT 18 20 15 13 6 7 6 6 76.5 42.0 42.0 7 14 71.5 7 14 48.5 6 6 6 6 72.1 196 208 7 6.5 64.0 5 12 6 8 0
18 FT 19 21 15 13 6 6.5 7 7.5 80.5 43.0 49.0 7 14 71.0 7 14 48.5 7 8 7 7 74.1 197 209 7 6.5 64.0 5 12 6 8 0
20 FT 20 23 16 13 6 6.5 7 7.5 79.9 44.0 50.0 7 13 70.5 7 13 48.0 7 7.5 7 8 73.8 199 211 7 6.5 64.0 5 12 6 8 0
22 FT 22 25 17 13 6 6 7 7.5 79.8 46.0 46.0 7 14 69.5 7 14 48.0 7 7.5 6 6 70.5 201 213 7 6.5 64.0 5 12 6 7.5 0
24 FT 23261813 7 7.5 7 7.579.547.047.0 7 13 69.0 7 13 47.5 7 7.5 6 6 69.9 202 214 7 6.564.0 5 12 6 7 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

24 27 18 13 7 7.5 7 7 79.1 48.0 48.0 7 13 68.5 7 13 47.5 7 6.5 6 6 69.6 203 215 7 6 64.0 5 12 6 7 0
25 29 19 13 7 7 7 7 79.5 49.0 49.0 7 13 68.0 7 13 47.5 7 7 6 6 70.0 205 217 8 7.5 70.0 5 12 6 6.5 0
26 30 20 13 7 6.5 7 7 79.8 50.0 50.0 7 13 67.0 7 13 47.0 7 6.5 6 6 69.9 206 218 8 7.5 70.0 5 12 6 6.5 0
27 31 20 13 7 6.5 7 7 77.4 51.0 51.0 7 13 66.5 7 13 47.0 7 6.5 6 6 67.5 207 219 8 7 70.0 5 12 6 6.5 0
28 32 20 13 7 6 7 7 77.4 52.0 52.0 7 12 65.5 7 12 46.0 7 6 6 6 67.6 208 220 8 7 70.0 5 12 6 6.5 0
29 34 21 13 7 6 7 7 78.0 53.0 53.0 7 12 64.5 7 12 45.0 7 6.5 6 6 68.1 210 222 8 6.5 70.0 5 12 6 6 0
30 35 22 13 7 6 7 6.5 78.6 54.0 60.0 7 12 63.5 7 12 44.5 7 6.5 7 7.5 71.4 211 223 8 6.5 70.0 5 12 6 6 0
31 36 22 13 8 7.5 7 6 78.6 61.0 61.0 8 15 71.0 8 15 51.5 7 6.5 7 7.5 71.5 212 224 8 6 70.0 5 12 6 6 0
32 37 23 13 8 7.5 7 6.5 79.3 56.0 62.0 8 14 70.0 8 14 51.0 7 6 7 7.5 71.8 213 225 8 6 70.0 5 12 7 7.5 0
33 39 24 13 8 7 7 6.5 80.0 57.0 63.0 8 14 70.0 8 14 50.0 7 6 7 7 72.4 215 227 8 6 70.0 5 12 7 7.5 0
34 40 25 13 8 7 7 6.5 80.6 58.0 64.0 8 14 69.5 8 14 49.0 7 6 7 7.5 72.6 216 228 9 7 76.0 5 12 7 7.5 0
354126138 7 7 6 81.465.065.08 1468.58 1448.5 7 6 77.573.0217 229 9 7 76.55 12 7 8 0
35 42 27 13 8 6.5 7 6 82.0 65.0 65.0 8 13 68.5 8 13 48.5 7 6 7 7.5 73.3 218 230 9 7 76.5 5 12 7 8 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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SPAN (5) = 15 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2----+--rH.:.;1...;B::.;A;:.R.:.;S'--_I----rH...;2:....:B:.;,.ArR.::.S_ __t...;A.:.:2,B:.;,.A.:.;R.::.S+-...,..-...,..-..:;J.:.;4,.::.B.:.;AR.:.;S'--~K~3:----+--TH.:.;3:....,:B.:.;ArR.::.S-__t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--='""'8"-'--'-'H-"T'-==9'--,;-r-"H=-T-=1'--0"J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=8' HT=9'f-n=10 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,....N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3,....:;.;BA.:.;R.:.:S'--_K""'"2----+--;.;.H.:.;1...;B::.;A.:;.R.:.;S'---I----rH.:.:2:....:B:.;,.A:r-R..:;S---+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+--...,.._...,.._..:;J-=4,.::.B.:.;AR.:.;S'--_K-=3:--__-+-_..,;H.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=11'HT=12'HT=13,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=11 HT=12 fn=13 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

SPAN (5) = 15 FT HEIGHT (HT) = 11 FT OR 12 FT OR 13 FT

1 FT 15 12 8 8 6 8 5 8 72.9 35.0 35.0 35.0 6 16 146.0 6 16 51.0 5 6 5 6 64.9 104
2 FT 17 13 8 8 6 7.5 5 6.5 72.9 37.0 37.0 37.0 6 14 146.0 6 14 45.5 5 6 5 6 57.8 105
4 FT 13 12 8 8 6 7 5 6 53.1 33.0 33.0 33.0 6 12 92.5 6 12 41.5 5 6 6 6.5 53.3 104
6 FT 13 13 8 8 6 7.5 6 7.5 50.4 33.0 33.0 37.0 7 15 78.5 7 15 42.5 5 6 6 7 48.9 105
8 FT 14 15 8 8 6 8 5 6 44.0 34.0 34.0 34.0 7 14 72.5 7 14 41.5 6 7.5 5 6.5 42.8 107

10 FT 15 16 8 8 6 7.5 6 8 50.5 35.0 35.0 35.0 7 13 78.0 7 13 49.0 6 7 5 6.5 40.9 108
12 FT 17 18 8 8 6 7.5 6 8 48.4 37.0 37.0 37.0 7 13 76.5 7 13 48.5 6 6.5 5 6 39.6 110
14 FT 18 19 8 8 6 7 6 7.5 47.0 38.0 38.0 42.0 7 13 75.5 7 13 48.5 6 6 6 8 41.5 111
16 FT 19 21 8 8 6 6 6 6.5 46.1 39.0 43.0 43.0 7 12 75.0 7 12 48.0 6 6 6 7 40.8 113
18 FT 21 22 9 8 6 6 6 7.5 46.0 41.0 41.0 41.0 7 12 74.0 7 12 48.0 7 7.5 5 6 37.8 114
20 FT 22 24 9 8 6 6 6 6.5 45.5 42.0 42.0 46.0 7 12 73.5 7 12 47.5 7 7.5 6 7 40.3 116
22 FT 24 26 10 8 7 7.5 6 7.5 46.0 44.0 44.0 44.0 7 12 72.5 7 12 47.5 7 7.5 5 6 37.5 118
24 FT 25 27 11 8 7 7 6 8 46.5 45.0 45.0 45.0 7 12 71.5 7 12 47.0 7 6.5 5 6 37.5 119
26 FT 27 29 11 8 7 6.5 6 8 46.1 47.0 47.0 51.0 7 12 70.5 7 12 47.0 7 7 6 7.5 40.6 121
28 FT 28 30 11 8 7 6.5 6 7 45.9 52.0 52.0 52.0 7 12 69.5 7 12 46.5 7 6.5 6 7 40.5 122
30 FT 29 32 12 8 7 6 6 7.5 46.9 53.0 53.0 53.0 7 12 69.0 7 12 46.5 7 7 6 7.5 41.0 124
32 FT 30 33 12 8 7 6 6 7.5 45.4 54.0 54.0 54.0 7 12 67.5 7 12 46.0 7 6.5 6 7 39.5 125
34 FT 31 34 12 8 8 7.5 6 7.5 45.3 55.0 55.0 55.0 8 15 75.0 8 15 53.0 7 6.5 6 7 39.6 126
36 FT 32 36 12 8 8 7 6 7 45.4 56.0 56.0 56.0 8 14 73.5 8 14 52.5 7 6.5 6 6.5 39.9 128
38 FT 33 37 12 8 8 6.5 6 6.5 45.4 57.0 57.0 57.0 8 13 72.5 8 13 51.5 7 6.5 6 6.5 40.0 129
40 FT 35 38 12 8 8 6.5 6 6.5 45.1 59.0 59.0 59.0 8 13 71.0 8 13 49.5 7 6 6 6 40.3 130
42 FT 35 39 13 8 8 6 6 6.5 46.1 59.0 59.0 59.0 8 12 71.0 8 12 50.0 7 6 6 6 40.6 131
44 FT 36 41 13 8 8 6 6 6.5 46.3 60.0 60.0 60.0 8 12 70.5 8 12 49.0 7 6 7 7 43.9 133
46 FT 37 42 13 8 8 6 6 6 46.3 61.0 61.0 61.0 8 12 70.0 8 12 48.0 7 6 7 7 44.1 134
48 FT 38 43 13 9 8 6 6 6 46.3 62.0 62.0 62.0 8 12 70.5 8 12 48.5 7 6 7 6.5 44.3 135
50 FT 39 44 14 9 8 6 6 6 47.1 63.0 63.0 63.0 8 12 70.0 8 12 47.5 8 7.5 7 7 44.8 136

116
117
116
117
119
120
122
123
125
126
128
130
131
133
134
136
137
138
140
141
142
143
145
146
147
148

128
129
128
129
131
132
134
135
137
138
140
142
143
145
146
148
149
150
152
153
154
155
157
158
159
160

6
6
7
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8
9
9
9
9

6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7

6.5
6.5

6
6
6
6
7
7
7

6.5

66.5
65.5
68.0
67.0
67.0
66.5
66.5
66.5
66.5
66.0
66.0
66.0
72.0
72.0
72.0
72.0
72.0
72.0
72.0
72.0
71.5
72.0
77.5
77.5
77.5
77.5

5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
595
5 6.5 6
5 12 6
5 12 6

12 12
12 12
12 12
12 12
11 0
10 0

9.5 0
9.5 0

9 0
8.5 0
8.5 0

8 0
7.5 0
7.5 0
7.5 0

7 0
7 0
7 0
7 0

6.5 0
6 0

6.5 0
6 0

8.5 0
8 0
8 0

o
Z
<t

o
W
-..J
<t
w
Vl

>­
-..J
-..J
<t
U

Z
o
0::
>­
U
W
-..J
W

Z
W
W
<Il

Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
z
o
>­
z
w
Vl
w
0::
0-

~

-..J
<t
W
Vl

<t

1 FT 15 12 9 10 6 8 5 6.5 73.9 35.0 35.0 35.0 6 16 147.0 6 16 51.0 5 6 6 6 88.3 140 152 164 6 6 67.0 5 12 5 8.5 12
2 FT 17 13 9 10 6 7.5 5 6.5 73.9 37.0 37.0 37.0 6 14 147.0 6 14 46.0 5 6 6 6 80.4 141 153 165 6 6 66.0 5 12 5 8.5 12
4 FT 13 12 9 10 6 7 6 6 85.5 33.0 37.0 37.0 6 12 96.0 6 12 42.0 5 6 6 6 70.6 140 152 164 7 6 68.5 5 12 5 8.5 12
6 FT 13 14 10 10 6 8 6 7 67.4 33.0 33.0 37.0 7 15 76.5 7 15 43.0 6 8 6 6.5 66.0 142 154 166 7 6.5 68.0 5 12 5 8 12
8 FT 14 15 10 10 6 8 6 6.5 62.0 34.0 34.0 38.0 7 14 72.0 7 14 42.0 6 7.5 6 6.5 62.1 143 155 167 7 6 67.0 5 12 5 8 0
10FT 15171010 6 8 6 6.564.635.035.039.0 7 14 78.0 7 14 49.5 6 7 6 6.559.6 145 157 169 7 6.567.0 5 12 5 8 0
12 FT 16 18 11 10 6 7.5 6 6.5 62.6 36.0 36.0 40.0 7 13 76.5 7 13 49.0 6 6.5 6 7.5 57.4 146 158 170 7 6 67.0 5 12 5 7.5 0
14 FT 18 20 12 10 6 7 6 7 62.0 38.0 38.0 42.0 7 13 75.5 7 13 49.0 6 6 6 8 56.4 148 160 172 7 6.5 67.0 5 12 5 7 0
16 FT 19 21 12 10 6 6.5 6 6.5 60.9 39.0 39.0 43.0 7 13 74.5 7 13 48.5 7 8 6 7.5 55.4 149 161 173 7 6 66.5 5 12 5 7 0
18 FT 21 22 12 10 6 6 6 6.5 59.8 41.0 45.0 45.0 7 13 74.0 7 13 48.5 7 7 6 6 54.6 150 162 174 7 6 66.5 5 12 5 7 0
20 FT 22 24 13 10 6 6 6 6.5 59.9 42.0 42.0 46.0 7 12 73.5 7 12 48.5 7 7 6 7.5 54.4 152 164 176 7 6 66.5 5 12 5 6.5 0
22 FT 23 26 13 10 7 7 6 6 59.3 43.0 43.0 47.0 7 12 72.5 7 12 48.0 7 7 6 7 53.9 154 166 178 7 6 66.5 5 12 5 6.5 0
24 FT 25 28 14 10 7 7 6 6 59.5 45.0 45.0 49.0 7 12 71.5 7 12 48.0 7 7 6 7.5 54.0 156 168 180 7 6 66.5 5 12 5 6 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

26 29 14 10 7 6.5 6 6 59.0 50.0 50.0 50.0 7 12 71.0 7 12 47.5 7 7 6 7.5 53.6 157 169 181 8 7 72.5 5 12 5 6 0
27 31 15 10 7 6 6 6 59.6 51.0 51.0 51.0 7 12 70.5 7 12 47.5 7 7 6 7.5 53.9 159 171 183 8 7 72.5 5 12 6 8 0
29 32 15 10 7 6 7 8 64.3 53.0 53.0 53.0 7 12 69.0 7 12 47.0 7 6.5 6 7.5 54.0 160 172 184 8 7 72.5 5 12 6 8 0
30 33 16 10 7 6 6 6 59.9 54.0 54.0 54.0 7 12 68.0 7 12 46.5 7 6 6 7 54.3 161 173 185 8 6.5 72.5 5 12 6 8 0
31 35 16 10 8 7.5 6 6 58.3 55.0 55.0 55.0 8 15 75.0 8 15 53.0 7 6.5 6 6.5 52.6 163 175 187 8 6.5 72.5 5 12 6 8 0
32 36 16 10 8 7.5 7 7.5 63.1 56.0 56.0 56.0 8 14 74.0 8 14 52.5 7 6.5 6 6.5 52.8 164 176 188 8 6 72.5 5 12 6 8 0
33 37 16 10 8 7 7 7 63.1 57.0 57.0 57.0 8 14 72.5 8 14 52.0 7 6 6 6.5 52.9 165 177 189 8 6 72.5 5 12 6 8 0
34 38 17 10 8 7 7 7.5 63.9 58.0 58.0 58.0 8 14 72.0 8 14 51.0 7 6 6 6 53.3 166 178 190 8 6 72.5 5 12 6 7.5 0
35 40 18 10 8 6.5 7 7.5 64.8 59.0 59.0 59.0 8 13 71.5 8 13 50.0 7 6 6 6 53.8 168 180 192 9 7 78.5 5 12 6 7 0
36 41 18 10 8 6.5 7 7.5 64.6 60.0 60.0 66.0 8 13 71.0 8 13 49.5 7 6 7 8 56.9 169 181 193 9 7 78.5 5 12 6 7 0
37 42 18 10 8 6.5 7 6.5 64.6 61.0 61.0 67.0 8 12 70.5 8 12 48.5 7 6 7 7.5 57.0 170 182 194 9 7 78.5 5 12 6 7 0
38 43 19 10 8 6 7 7 65.4 62.0 62.0 68.0 8 13 69.5 8 13 48.0 8 7.5 7 7.5 57.5 171 183 195 9 7 78.5 5 12 6 6.5 0
39 44 19 10 8 6 7 6.5 65.3 63.0 63.0 69.0 8 13 69.0 8 13 47.5 8 7.5 7 7 57.6 172 184 196 9 6.5 78.5 5 12 6 6.5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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SPAN (S I = 15 FT HEIGHT (HTI = 14 FT OR 15 FT OR 16 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2
SIZE

K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=14'HT=15'HT=16' SIZE SPA. C5 SIZE SPA. C6 SPA. SIZE SPA. C4
f-!T=14 HT=15'f-!T=16

SIZE SPA. C7 SIZE SPA. SIZE SPA. G1
0
w

1 FT 15 13 12 13 6 8 6 8.5 79.3 35.0 35.0 39.0 6 16 152.5 6 16 50.0 5 6 6 7 102.4 177 189 201 6 6 67.5 5 11 5 7 12 -..J
<t

2 FT 16 14 12 13 6 7.5 5 6 76.3 36.0 36.0 36.0 6 15 149.5 6 15 48.5 6 8 6 7.5 96.3 178 190 202 6 6 67.0 5 12 5 7 12 w
Vl

4 FT 12 13 12 13 6 7 6 7 101.4 36.0 36.0 36.0 6 12 86.5 6 12 41.5 5 6 6 6.5 88.5 177 189 201 7 6.5 69.0 5 10.5 5 7 12 >-
-..J

6 FT 13 14 12 13 6 8 6 6.5 86.3 37.0 37.0 37.0 7 16 74.5 7 16 43.5 6 8 6 6.5 82.9 178 190 202 7 6 68.0 5 12 5 7 12 -..J
<t

8 FT 13 15 13 13 6 8 6 6.5 76.4 37.0 37.0 37.0 7 14 70.5 7 14 42.5 6 7.5 6 6.5 77.9 179 191 203 7 6 68.0 5 12 5 6.5 0 ::
10FT 15 17 13 13 6 8 6 6 80.6 39.0 39.0 39.0 7 14 77.5 7 14 50.5 6 7 6 6.5 76.0 181 193 205 7 6.5 67.5 5 12 5 6.5 0 z

0

12 FT 16 18 14 13 6 8 6 6 78.4 40.0 40.0 40.0 7 14 76.5 7 14 50.0 6 6.5 6 6.5 73.8 182 194 206 7 6 67.5 5 12 5 6 0
0::
>-

14 FT 17 20 14 13 6 7.5 7 7.5 81.6 41.0 41.0 41.0 7 13 75.5 7 13 50.0 6 6 6 6 72.9 184 196 208 7 6 67.5 5 12 5 6 0
u
W
-..J

16 FT 19 21 15 13 6 6.5 7 8 80.9 43.0 43.0 49.0 7 13 75.0 7 13 49.5 7 8 7 8 74.4 185 197 209 7 6 67.0 5 12 6 8 0 w

18 FT 20 23 16 13 6 6.5 7 8 80.1 44.0 44.0 44.0 7 13 74.0 7 13 49.5 7 7.5 6 6 70.8 187 199 211 7 6 67.0 5 12 6 8 0 z
w

20 FT 21 24 17 13 6 6 7 7.5 79.5 45.0 45.0 45.0 7 12 73.5 7 12 49.5 7 7 6 6 69.8 188 200 212 7 6 67.0 5 12 6 7.5 0 w
<Il

22 FT 23 26 17 13 7 7.5 7 7.5 78.9 47.0 47.0 47.0 7 12 73.0 7 12 49.0 7 7 6 6 69.4 190 202 214 7 6 67.0 5 12 6 7.5 0 Vl
<t

24 FT 24 28 18 13 7 7 7 7.5 78.6 48.0 48.0 48.0 7 12 72.5 7 12 49.0 7 7 6 6.5 69.0 192 204 216 7 6 67.0 5 12 6 7 0 :r:

26 FT 26 29 18 13 7 7 7 7 78.1 50.0 50.0 50.0 7 12 71.5 7 12 49.0 7 6 6 6 68.5 193 205 217 8 7 73.0 5 12 6 7 0 ~

28 FT 27 31 19 13 7 6.5 7 7 78.5 51.0 51.0 51.0 7 12 71.0 7 12 48.5 7 6.5 6 6 68.6 195 207 219 8 7 73.0 5 12 6 6.5 0 >-
30 FT 28 32 19 13 7 6 7 6 78.1 52.0 52.0 52.0 7 12 70.5 7 12 48.5 7 6.5 6 6 68.5 196 208 220 8 7 73.0 5 12 6 6.5 0

w
w

32 FT 30 34 20 13 7 6 7 6.5 78.8 54.0 54.0 54.0 7 12 69.0 7 12 47.0 7 6.5 6 6 68.9 198 210 222 8 6.5 73.0 5 12 6 6.5 0
:r:
Vl

34 FT 31 35 20 13 7 6 7 6.5 76.3 55.0 55.0 55.0 8 15 76.0 8 15 54.0 7 6.5 6 6 66.4 199 211 223 8 6.5 73.0 5 12 6 6.5 0 ~
36 FT 32 36 21 13 8 7.5 7 6.5 76.8 56.0 56.0 56.0 8 14 75.0 8 14 53.5 7 6 6 6 66.6 200 212 224 8 6 73.0 5 12 6 6 0 :r:

>-
38 FT 33 37 21 13 8 7 7 6 76.8 57.0 57.0 57.0 8 14 74.0 8 14 53.0 7 6 6 6 66.6 201 213 225 8 6 73.0 5 12 6 6 0 z
40 FT 34 39 22 13 8 7 7 6 77.5 58.0 58.0 64.0 8 14 73.0 8 14 52.0 7 6 7 7.5 70.1 203 215 227 8 6 73.0 5 12 6 6 0

0

>-
42 FT 35 40 23 13 8 7 7 6.5 78.1 59.0 59.0 65.0 8 13 72.5 8 13 51.0 7 6 7 7.5 70.4 204 216 228 9 7 79.0 5 12 7 7.5 0 z

w
44 FT 35 41 24 13 8 6 7 6 78.9 65.0 65.0 65.0 8 12 72.5 8 12 52.0 8 7.5 7 7 70.6 205 217 229 9 7 79.5 5 12 7 8 0 Vl

w
46 FT 36 42 25 13 8 6 7 6 79.5 66.0 66.0 66.0 8 12 72.0 8 12 51.0 8 7 7 7.5 70.9 206 218 230 9 7 79.5 5 12 7 8 0 0::

0-

48 FT 37 43 26 13 8 6.5 7 6 80.3 67.0 67.0 67.0 8 12 71.5 8 12 50.0 8 6.5 7 7.5 71.3 207 219 231 9 7 79.5 5 12 7 8 0
~

50 FT 38 45 27 13 8 6 7 6 81.1 68.0 68.0 68.0 8 12 71.0 8 12 49.0 8 7 7 7 71.8 209 221 233 9 6.5 79.5 5 12 7 8 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 15 FEET
HEIGHT (HT): 14 THRU 16 FEET

C1 C5 C6 ~2" CL. (H1. H2. J3. B1 & B2 BARS)

J3 BAR, I li H1 BAR~ H2 BAR,I ~

:- ~
V1

N >-

'"
~1~LA1 BAR I 1 1 /1 _u 1 ~/

'----- I~ it CL.Ii. CULVERT ~
TI S TX >-

:r:,.,.,
I'"
I <-B1 BAR

~o ....;
B2 BAR---; 2"

.iA2 BAR I
_u CL.

I V1
<Il

J4 BAR-----1 I H3 BAR-----1~ ~
C4 C7 I '-----3" CL. (H3. J4. B1 & B2 BARS)

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

DATE EFFECTIVE:
DATE PREPARED:
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SPAN (5) = 16 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

one 2 NI---rT_H_IC_Kr N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R,:,;S'-+_...,.._--r_--:.J.::.3r"'BA.:.;R.:.;S'----;';K"';:2----+--rH.:.;1...;B::.;A;:.R.:.;S'--_I----rH...;2:....:B:.;,.ArR.::.S_ __t...;A.:.:2,B:.;,.A.:.;R.::.S+-...,..-...,..-..:;J.:.;4,.::.B.:.;AR.:.;S'--~K~3:----+--TH.:.;3:....,:B.:.;ArR.::.S-__t-=B::.;1'--TB.:.;A.:.;R.::.S+--=B'T2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cH'""'T'--='""'8"-'--'-'H-"T'-==9'--,;-r-"H=-T-=1'--0"J,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=8' HT=9',-n=10 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

onC2NI---rT_H_IC_K,....N_E_S,S_-+.:.;A.:.;1...,B::.;A.:.;R.:.;S,-+_...,.._--r_--:.J.::.3,....:;.;BA.:.;R.:.:S'--_K""'"2----+--;.;.H.:.;1...;B::.;A.:;.R.:.;S'---I----rH.:.:2:....:B:.;,.A:r-R..:;S---+...;A.:.:2::.;.,:B:.;,.A.:.;R.::.S-+--...,.._...,.._..:;J-=4,.::.B.:.;AR.:.;S'--_K-=3:--__-+-_..,;H.:.:3:....,:B.:.;ArR.::.S_--+-=B::.;1'--,=B.:.;A.:.;R.::.S-+---=B-i'2.....::.B.:.;AR,:,;Sr--1

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=11'HT=12'HT=13,SIZE SPA. C5 SIZE SPA. C6 SIZE SPA. SIZE SPA. C4 HT=11 HT=12'fH=13 SIZE SPA. C7 SIZE SPA. SIZE SPA. G1

SPAN (5) = 16 FT HEIGHT (HT) = 11 FT OR 12 FT OR 13 FT

1 FT
2 FT
4 FT
6 FT
8 FT
10FT
12 FT
14 FT
16 FT
18 FT
20 FT
22 FT
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

15 12 8 8 6 7.5 5 8 76.5 35.0 35.0 35.0 6 15 154.5 6 15 54.0 5 6 6 7 66.9 104
17 13 8 8 6 7 5 6.5 76.5 37.0 37.0 37.0 6 14 154.5 6 14 50.0 5 6 5 6 56.4 105
13 13 8 8 6 6.5 6 7 55.6 33.0 33.0 33.0 7 14 97.0 7 14 45.5 5 6 5 6 49.6 105
14 14 8 8 6 7 5 6 47.1 34.0 34.0 34.0 7 14 82.0 7 14 44.0 6 8 5 6 45.1 106
15 16 8 8 6 7.5 5 6 48.4 35.0 35.0 35.0 7 13 84.0 7 13 51.0 6 7 5 7 41.9 108
16 17 8 8 6 7 6 8 49.6 36.0 36.0 36.0 7 12 81.5 7 12 50.5 6 7 5 6.5 39.9 109
18 19 8 8 6 7 6 7.5 47.5 38.0 38.0 38.0 7 12 80.0 7 12 50.0 6 6 5 6 38.6 111
19 20 8 8 6 6.5 6 7 46.0 39.0 39.0 43.0 7 12 79.0 7 12 49.5 6 6 6 7.5 40.5 112
21 22 8 8 6 6 6 7 44.9 45.0 45.0 45.0 7 12 78.0 7 12 49.5 7 7.5 6 7 39.9 114
22 23 9 8 6 6 6 7.5 45.1 42.0 42.0 42.0 8 15 85.0 8 15 57.0 7 6.5 5 6 36.8 115
24 25 9 8 7 7.5 6 7 44.4 48.0 48.0 48.0 8 15 84.0 8 15 57.0 7 7 6 7 39.4 117
25 27 10 8 7 7 6 7.5 45.0 45.0 45.0 49.0 8 14 83.5 8 14 56.5 7 6.5 6 7 39.5 119
27 29 10 8 7 6.5 6 6.5 44.5 51.0 51.0 51.0 8 14 82.5 8 14 56.5 7 6.5 6 6.5 39.3 121
28 31 11 8 7 6 6 7.5 45.3 52.0 52.0 52.0 8 14 81.5 8 14 56.0 7 6.5 6 7 39.5 123
30 32 11 8 7 6 6 7 44.9 54.0 54.0 54.0 8 14 80.5 8 14 56.0 7 6.5 6 6.5 39.6 124
31 34 11 8 8 7.5 6 6 44.9 55.0 55.0 55.0 8 14 79.5 8 14 55.5 7 6.5 6 6 39.6 126
32 35 12 8 8 7 6 7 45.8 56.0 56.0 56.0 8 14 78.5 8 14 55.0 7 6 6 6.5 40.0 127
33 36 12 8 8 7 6 7 45.3 57.0 57.0 57.0 8 14 77.5 8 14 54.5 7 6 6 6.5 39.3 128
35 38 12 8 8 6.5 6 6.5 45.3 59.0 59.0 59.0 8 13 75.0 8 13 52.0 7 6 6 6 39.3 130
36 39 12 8 8 6.5 6 6.5 45.3 60.0 60.0 60.0 8 13 74.0 8 13 51.5 7 6 6 6 39.3 131
37 41 12 8 8 6.5 6 6 45.3 61.0 61.0 61.0 8 12 73.5 8 12 50.5 7 6 7 6.5 42.5 133
38 42 12 8 8 6 6 6 45.3 62.0 62.0 62.0 8 12 73.0 8 12 50.0 7 6 7 6 42.6 134
39 43 13 9 8 6 6 6 45.8 63.0 63.0 63.0 8 12 73.5 8 12 50.5 8 7.5 7 6.5 43.1 135
40 44 13 9 8 6 7 7 50.8 70.0 70.0 70.0 8 12 73.0 8 12 49.5 8 7.5 7 6.5 43.4 136
41 45 13 9 9 7.5 7 7 50.8 71.0 71.0 71.0 9 15 80.5 9 15 56.5 8 7 7 6.5 43.5 137
42 46 13 9 9 7 7 6.5 50.8 72.0 72.0 72.0 9 14 80.0 9 14 56.0 8 7 7 6 43.8 138

116
117
117
118
120
121
123
124
126
127
129
131
133
135
136
138
139
140
142
143
145
146
147
148
149
150

128
129
129
130
132
133
135
136
138
139
141
143
145
147
148
150
151
152
154
155
157
158
159
160
161
162

7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9

7
7
6
6
6
6
6
6
6

6.5
7
7
7
7
7

6.5
6.5

6
6
6
7
7
7

6.5
6.5
6.5

72.5
71.5
71.0
70.5
70.0
69.5
69.5
69.5
69.5
75.5
75.5
75.5
75.0
75.0
75.0
75.0
75.0
75.0
75.0
75.0
80.5
80.5
81.0
80.5
80.5
80.5

5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 12 5
5 11 5
576
5 12 5
5 12 6
5 12 6
5 9.5 6

12 12
12 12
12 12
12 12
11 0
10 0

9.5 0
9.5 0
8.5 0
8.5 0
8.5 0

8 0
8 0

7.5 0
7.5 0

7 0
7 0
7 0
7 0

6.5 0
6 0
8 0
6 0
8 0

7.5 0
7 0

o
Z
<t

o
W
-.J
<t
w
Vl

>­
-.J
-.J
<t
U

Z
o
0::
>­
U
W
-.J
W

Z
W
W
<Il

Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
z
o
>­
z
w
Vl
w
0::
0-

~

-.J
<t
W
Vl

<t

1 FT 15 13 9 10 6 7.5 5 6 77.5 35.0 35.0 35.0 6 15 155.5 6 15 53.5 5 6 6 6 89.5 141 153 165 6 6 70.0 5 11.5 5 8.5 12
2 FT 17 14 9 10 6 7.5 5 6.5 77.5 37.0 37.0 37.0 6 14 155.5 6 14 50.0 6 8 6 6.5 79.8 142 154 166 6 6 69.5 5 12 5 8.5 12
4 FT 13 13 10 10 6 6.5 6 7 76.9 33.0 37.0 37.0 7 15 96.5 7 15 46.0 5 6 6 6.5 70.0 141 153 165 7 6 71.5 5 11 5 8.5 12
6 FT 13 14 10 10 6 7 6 7 65.3 33.0 37.0 37.0 7 13 79.5 7 13 44.0 6 8 6 6.5 64.5 142 154 166 7 6 71.0 5 12 5 8 12
8 FT 14 16 10 10 6 7 6 6.5 60.3 34.0 34.0 38.0 7 13 75.0 7 13 43.0 6 7 6 7 60.6 144 156 168 7 6 70.5 5 12 5 8 0
10FT 16 17 10 10 6 7 6 6.5 63.1 36.0 40.0 40.0 7 13 81.5 7 13 51.0 6 7 6 6.5 57.8 145 157 169 7 6 70.0 5 12 5 8 0
12 FT 17 19 11 10 6 7 6 6.5 62.3 37.0 37.0 41.0 7 12 80.0 7 12 50.5 6 6 6 7.5 56.5 147 159 171 7 6 70.0 5 12 5 7.5 0
14 FT 19 21 12 10 6 6.5 6 7 61.5 39.0 39.0 43.0 7 12 78.5 7 12 50.5 7 8 6 8 55.8 149 161 173 7 6 70.0 5 12 5 7 0
16 FT 20 22 12 10 6 6.5 6 6.5 60.3 40.0 40.0 44.0 7 12 78.0 7 12 50.0 7 7.5 6 7 54.6 150 162 174 7 6 70.0 5 12 5 7 0
18 FT 22 24 12 10 6 6 6 6 59.3 42.0 46.0 46.0 7 12 77.0 7 12 50.0 7 7 6 6.5 54.0 152 164 176 7 6 69.5 5 12 5 7 0
20 FT 23 25 13 10 7 7.5 6 6 59.1 43.0 43.0 47.0 8 15 84.5 8 15 57.5 7 6.5 6 7 53.6 153 165 177 8 7 75.5 5 12 5 6.5 0
22 FT 25 27 13 10 7 7 6 6 58.4 45.0 45.0 49.0 8 15 83.5 8 15 57.5 7 6.5 6 7 53.1 155 167 179 8 7 75.5 5 12 5 6.5 0
24 FT 27 29 14 10 7 6.5 6 6 58.6 51.0 51.0 51.0 8 15 82.5 8 15 57.0 7 6.5 6 7.5 53.3 157 169 181 8 7 75.5 5 12 5 6 0
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

28 31 14 10 7 6.5 6 6 58.3 52.0 52.0 52.0 8 14 82.0 8 14 57.0 7 6.5 6 7.5 52.9 159 171 183 8 7 75.5
30 33 15 10 7 6 6 6 58.8 54.0 54.0 54.0 8 15 80.5 8 15 56.5 7 6.5 6 7 53.3 161 173 185 8 6.5 75.5
31 34 15 10 8 7.5 7 8 63.5 55.0 55.0 55.0 8 15 79.5 8 15 56.0 7 6 6 7 53.1 162 174 186 8 6.5 75.5
32 35 15 10 8 7.5 7 7 63.3 56.0 56.0 56.0 8 14 79.0 8 14 55.5 7 6 6 6.5 53.0 163 175 187 8 6.5 75.5
33 37 16 10 8 7 7 7.5 64.0 57.0 57.0 57.0 8 14 77.5 8 14 55.0 7 6 6 6.5 53.5 165 177 189 8 6 75.5
34 38 16 10 8 7 7 7.5 62.4 58.0 58.0 58.0 8 14 76.5 8 14 54.0 7 6 6 6 51.9 166 178 190 8 6 75.5
35 40 16 10 8 6.5 7 7 62.4 59.0 59.0 59.0 8 13 75.0 8 13 53.5 7 6 6 6 52.0 168 180 192 9 7 81.5
36 41 17 10 8 6 7 7.5 63.1 60.0 60.0 66.0 8 12 74.5 8 12 52.5 8 7.5 7 8 55.5 169 181 193 9 7 81.5
38 42 17 10 8 6 7 7.5 62.9 62.0 62.0 68.0 8 12 73.5 8 12 50.0 8 7.5 7 7.5 55.8 170 182 194 9 7 81.5
39 43 18 10 8 6 7 7.5 63.8 63.0 63.0 69.0 8 12 73.0 8 12 49.0 8 7 7 7.5 56.1 171 183 195 9 7 81.5
40 44 18 10 8 6 7 7.5 63.6 70.0 70.0 70.0 8 12 72.0 8 12 48.5 8 6.5 7 7 56.3 172 184 196 9 6.5 81.5
40 46 19 10 8 6 7 7 64.8 70.0 70.0 70.0 8 12 72.0 8 12 49.0 8 7 7 7 56.6 174 186 198 9 6.5 81.5
41 47 19 10 9 7.5 7 6.5 64.6 71.0 71.0 71.0 8 12 71.5 8 12 48.5 8 7 7 6.5 56.9 175 187 199 9 6 81.5

5 12 5
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6

6 0
8 0
8 0
8 0
8 0
8 0
8 0

7.5 0
7.5 0

7 0
7 0

6.5 0
6.5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 16 FEET
HEIGHT (HT): 8 THRU 13 FEET

DATE EFFECTIVE:

DATE PREPARED:
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SPAN (S I = 16 FT HEIGHT (HTI = 14 FT OR 15 FT OR 16 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2
SIZE

K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=14'HT=15'HT=16' SIZE SPA. C5 SIZE SPA. C6 SPA. SIZE SPA. C4
f-!T=14 HT=15'f-!T=16

SIZE SPA. C7 SIZE SPA. SIZE SPA. G1
0
w

1 FT 15 13 12 13 6 7.5 6 8 82.9 35.0 35.0 39.0 6 15 160.5 6 15 53.0 5 6 6 7 101.1 177 189 201 6 6 70.5 5 10 5 7 12 -..J
<t

2 FT 17 14 12 13 6 7.5 6 8.5 82.9 37.0 37.0 41.0 6 14 160.5 6 14 50.0 6 8 6 7 95.1 178 190 202 7 7 73.0 5 12 5 7 12 w
Vl

4 FT 13 13 12 13 6 7 6 7 99.8 37.0 37.0 37.0 7 15 94.0 7 15 46.0 6 8.5 6 6 86.1 177 189 201 7 6 72.0 5 11 5 7 12 >-
-..J

6 FT 13 15 12 13 6 7 6 6.5 82.6 37.0 37.0 37.0 7 14 77.5 7 14 44.5 6 7.5 6 6.5 82.5 179 191 203 7 6 71.5 5 12 5 7 12 -..J
<t

8 FT 14 16 13 13 6 7.5 6 6.5 76.6 38.0 38.0 38.0 7 13 74.5 7 13 44.0 6 7 6 6.5 77.6 180 192 204 7 6 71.0 5 12 5 6.5 0 ::
10FT 15 18 13 13 6 6.5 6 6 79.5 39.0 39.0 39.0 7 13 80.5 7 13 51.5 6 6.5 6 6 75.6 182 194 206 7 6 71.0 5 12 5 6.5 0 z

0

12 FT 17 19 14 13 6 7 6 6 77.8 41.0 41.0 41.0 7 13 79.5 7 13 51.5 6 6 6 6 73.1 183 195 207 7 6 70.5 5 12 5 6 0
0::
>-

14 FT 18 21 15 13 6 7 6 6 76.3 42.0 42.0 42.0 7 12 78.5 7 12 51.0 7 8 6 6 71.8 185 197 209 7 6 70.5 5 12 6 8 0
u
W
-..J

16 FT 20 22 15 13 6 6.5 7 7.5 79.9 44.0 44.0 44.0 7 12 78.0 7 12 51.0 7 7.5 6 6 70.3 186 198 210 7 6 70.0 5 12 6 8 0 w

18 FT 22 24 15 13 6 6 7 7 78.8 46.0 46.0 52.0 7 12 77.5 7 12 51.0 7 7 7 7 72.4 188 200 212 7 6 70.0 5 12 6 8 0 z
w

20 FT 23 25 16 13 7 7.5 7 7 78.0 47.0 47.0 53.0 8 15 85.0 8 15 58.5 7 6 7 7.5 71.4 189 201 213 8 7 76.0 5 12 6 8 0 W
<Il

22 FT 25 27 17 13 7 7 7 7.5 77.8 49.0 49.0 49.0 7 12 76.0 7 12 50.5 7 6 6 6 68.0 191 203 215 8 7 76.0 5 12 6 7.5 0 Vl
<t

24 FT 26 29 17 13 7 7 7 7 76.9 50.0 50.0 56.0 8 15 83.5 8 15 58.5 7 6.5 7 7.5 70.4 193 205 217 8 7 76.0 5 12 6 7.5 0 :r:

26 FT 28 31 18 13 7 6.5 7 7 76.9 52.0 52.0 52.0 8 15 82.5 8 15 58.0 7 6.5 6 6 67.1 195 207 219 8 7 76.5 5 12 6 7 0 ~

28 FT 29 33 19 13 7 6 7 7 77.1 53.0 53.0 53.0 8 15 82.0 8 15 58.0 7 6 6 6 67.1 197 209 221 8 6.5 76.5 5 12 6 6.5 0 >-
30 FT 31 34 19 13 8 7.5 7 6.5 76.8 55.0 55.0 55.0 8 15 80.5 8 15 57.0 7 6 6 6 67.0 198 210 222 8 6.5 76.0 5 12 6 6.5 0

w
w

32 FT 32 36 20 13 8 7.5 7 6.5 77.3 56.0 56.0 56.0 8 14 79.5 8 14 56.5 7 6 6 6 67.3 200 212 224 8 6 76.5 5 12 6 6.5 0
:r:
Vl

34 FT 33 37 21 13 8 7 7 6.5 77.6 57.0 57.0 57.0 8 14 78.5 8 14 55.5 7 6 6 6 67.3 201 213 225 8 6 76.5 5 12 6 6 0 ~
36 FT 34 38 21 13 8 7 7 6.5 75.5 58.0 58.0 58.0 8 14 77.5 8 14 55.0 8 7 6 6 64.9 202 214 226 8 6 76.5 5 12 6 6 0 :r:

>-
38 FT 35 40 21 13 8 6.5 7 6 75.5 59.0 59.0 59.0 8 13 76.5 8 13 54.0 8 7.5 6 6 65.1 204 216 228 9 7 82.0 5 12 6 6 0 z
40 FT 36 41 22 13 8 6.5 7 6 76.1 66.0 66.0 66.0 8 13 75.5 8 13 53.5 8 7.5 7 7.5 68.5 205 217 229 9 7 82.0 5 12 6 6 0

0

>-
42 FT 37 42 23 13 8 6.5 7 6.5 76.9 67.0 67.0 67.0 8 12 75.0 8 12 52.5 8 6.5 7 7.5 68.8 206 218 230 9 7 82.5 5 12 7 7.5 0 z

w
44 FT 38 44 24 13 8 6 7 6 77.6 68.0 68.0 68.0 8 12 74.5 8 12 52.0 8 7 7 7 69.4 208 220 232 9 6.5 82.5 5 12 7 7.5 0 Vl

w
46 FT 39 45 25 13 8 6 7 6 78.4 69.0 69.0 69.0 8 12 74.0 8 12 51.0 8 7 7 7 69.8 209 221 233 9 6.5 82.5 5 12 7 7.5 0 0::

0-

48 FT 40 46 26 13 8 6 7 6 79.1 70.0 70.0 70.0 8 12 73.5 8 12 50.0 8 6.5 7 7 70.1 210 222 234 9 6.5 82.5 5 12 7 8 0
~

50 FT 41 47 27 13 9 7.5 7 6 79.9 71.0 71.0 71.0 8 12 73.0 8 12 49.5 8 6 7 6.5 70.5 211 223 235 9 6 82.5 5 12 7 8 0
-..J
<t
W
Vl

<t

~

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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DOUBLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 16 FEET
HEIGHT (HT): 14 THRU 16 FEET
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J3 BAR, I li H1 BAR~ H2 BAR,I ~

:- ~
V1

N >-

'"
~1~LA1 BAR I 1 1 /1 _u 1 ~/

'----- I~ it CL.Ii. CULVERT ~
TI S TX >-

:r:,.,.,
I'"
I <-B1 BAR

~o ....;
B2 BAR---; 2"

.iA2 BAR I
_u CL.

I V1
<Il

J4 BAR-----1 I H3 BAR-----1~ ~
C4 C7 I '-----3" CL. (H3. J4. B1 & B2 BARS)

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

DATE EFFECTIVE:
DATE PREPARED:

1010112011

9/812011 703.47
SHEET NO.

27 OF 27



3" (TYP.)

o
Z
<!

o
w
--'
<!
w
Vl

>­
--'
--'
<!
U

Z
o
0::
f­
U
W
--'
W

Z
W
W
[]]

Vl
<!
:r:

~

f­
W
W
:r:
Vl

~
:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

~

--'
""w
Vl

""

OF
SHEET NO.

STREAM FACE

KEYED CONST.
JOINT

BOX STRUCTURE
INLET

SECTION B-B

703.60E

,
'" I--l-~----I -

NOTE:
CUT PLAN REINFORCING BARS
TO CLEAR PIPE BLOCK-OUT.

+'

+'

,
ro

,
ro

EYED
OINT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

NOTE:
DASHED BARS REPRESENT PLAN REINFORCEMENT.

SOLID BARS INDICATE ADDITIONAL #6 BARS.

BAR COVER FROM FACE OF CONCRETE = 1-1/2"
CLEAR.

SEE ROAD PLANS FOR LOCATION. SIZE AND
TYPE OF PIPE.

PLACE 5/16" JOINT FILLER AROUND REINFORCED
CONCRETE PIPE AND EMULSIFIED ASPHALT AROUND
CORRUGATED METAL PIPE AT PIPE INLET.

THE BLOCK-OUT MAY BE ELIMINATED AT
CONTRACTORS ELECTION. IF BLOCK-OUT [S
ELIMINATED. REINFORCEMENT SHALL BE AS
SHOWN EXCEPT PLAN REINFORCEMENT MAY BE
BENT TO CLEAR PIPE.

ADDITIONAL REINFORCEMENT REQUIRED FOR
BLOCK-OUT IS NOT INCLUDED IN ESTIMATED
QUANTITIES. NO SEPARATE PAYMENT WILL BE
MADE FOR ADDITIONAL REINFORCING REQUIRED.
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NOTE:
CUT PLAN REINFORCING BARS
TO CLEAR PIPE BLOCK-OUT.
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NOTE:
EXTEND PLAN REINFORCING BARS
INTO PIPE BLOCK-OUT AS SHOWN.
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USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET.
USE ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END
SECTION BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO
50 FEET.

MINIMUM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE
TRANSVERSE JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO
MINIMIZE THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.86.

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

CULVERT

12"G BARS (a)

J5 BARS AT BOTTOM( c)

H3 BARS AT BOTTOM

B2 BARS AT BOTTOM

J4 BARS AT BOTTOM( c)

G BARS (a)

J5 BARS AT BOTTOM
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SHEET NO.

1 OF 3

SQUARED
STRAIGHT

703.80H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(c) J4 BAR SPACING

12"
l

G BARS AT S.F. (a)

J5 BARS AT FILL FACE

(b)

( c)

3'-0"

A1 BARS

J3 BARS AT FILL FACE

J4 BARS AT FILL FACE

A2 BARS

B2 BARS AT STREAM FACE

PLAN OF BOTTOM SLAB

ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

'L#4-F BARS L-TRANS. JOINT 'L#4-F BARS

3 '_all

( c)

(b)

J5 BARS AT FILL FACE

G BARS AT S.F. (a)
J

12 "

-hl\#4-F BARSI\#4-F BARS I

CONST. JOINT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~CONST JOINT
2-#7-J1 BARS~~ 'L-KEYED \ ~#4-F BAR AT 'L-KEYE~ ~#4-F BAR AT ~ . -2-#7-J1 BARS
~ CONST. JT. t\ FILL FACE CONST. JT. t\ FILL FACE I~

~
VARIED \ \ ',-----VARIED!~,

~ #4-F BARS II #4-F BARS '"
2-#5-E1 AT 14" CTS. ~ 1---#4-F BARS AT 14" "'----#4-F BARS AT 14" AT 14" CTS. ~2-#5-E1

BARS1\ &",...,,---,,-A_T_ST_R_E_A_M_F_A_C_E_-----.I.....,'-+-~i=I==-_--i__C_T_S_._A_T_ST_R_E_A_M_F_A_C_E H -+__C_TS_._A_T_S_T_R_E_AM_F_A_C_E_--==I=*=....-+........__A_T_S_T_R_E_AM_F_A_C_E...;;.........::::.~~.II BARS
~r.::: v ~ ~ ,~
/' co co r---- r-KEYED CONST. JOINT - r-KEYED CONST. JOINT

A2 BARS AT TOP

L-TRANSVERSE JOINT ~4-#5-E1 BARS
(SIMILAR AT ENDS

...1.-j-2...."""""I G_B_A_R_S_(_a_)---.-er(_b....)""""I B_2_B_AR_S_A_T_B_O_T_T_O_M ----j;......(_b---j),......e----- G_B_A_R_S_{_a_) ~oE-1__j2~" OF ALL WAL LS )

J5 BARS AT BOTTOM (c) J4 BARS AT BOTTOM (c) J5 BARS AT BOTTOM
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USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET.
USE ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END
SECTION BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO
50 FEET.

MINIMUM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE
TRANSVERSE JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO
MINIMIZE THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.86.

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

CULVERT

12"G BARS (a)

J5 BARS AT BOTTOM( c)

H3 BARS AT BOTTOM

B2 BARS AT BOTTOM

J4 BARS AT BOTTOM( c)

G BARS (a)

J5 BARS AT BOTTOM
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SHEET NO.

1 OF 3

SQUARED
STRAIGHT

703.80H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(c) J4 BAR SPACING

12"
l

G BARS AT S.F. (a)

J5 BARS AT FILL FACE

(b)

( c)

3'-0"

A1 BARS

J3 BARS AT FILL FACE

J4 BARS AT FILL FACE

A2 BARS

B2 BARS AT STREAM FACE

PLAN OF BOTTOM SLAB

ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

'L#4-F BARS L-TRANS. JOINT 'L#4-F BARS

3 '_all

( c)

(b)

J5 BARS AT FILL FACE

G BARS AT S.F. (a)
J

12 "

-hl\#4-F BARSI\#4-F BARS I

CONST. JOINT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~CONST JOINT
2-#7-J1 BARS~~ 'L-KEYED \ ~#4-F BAR AT 'L-KEYE~ ~#4-F BAR AT ~ . -2-#7-J1 BARS
~ CONST. JT. t\ FILL FACE CONST. JT. t\ FILL FACE I~

~
VARIED \ \ ',-----VARIED!~,

~ #4-F BARS II #4-F BARS '"
2-#5-E1 AT 14" CTS. ~ 1---#4-F BARS AT 14" "'----#4-F BARS AT 14" AT 14" CTS. ~2-#5-E1
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~r.::: v ~ ~ ,~
/' co co r---- r-KEYED CONST. JOINT - r-KEYED CONST. JOINT

A2 BARS AT TOP

L-TRANSVERSE JOINT ~4-#5-E1 BARS
(SIMILAR AT ENDS

...1.-j-2...."""""I G_B_A_R_S_(_a_)---.-er(_b....)""""I B_2_B_AR_S_A_T_B_O_T_T_O_M ----j;......(_b---j),......e----- G_B_A_R_S_{_a_) ~oE-1__j2~" OF ALL WAL LS )

J5 BARS AT BOTTOM (c) J4 BARS AT BOTTOM (c) J5 BARS AT BOTTOM
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SHEET NO.

2 OF 3

SQUARED
STRAIGHT

703.80H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(el NOT SPECIFIED ON THIS SHEET

(dl NOT SPECIFIED ON THIS SHEET

(e) NOT SPECIFIED ON THIS SHEET

(f) NOT SPECIFIED ON THIS SHEET

(g) NOT SPECIFIED ON THIS SHEET

(hI FOR DESIGN FILLS OVER 2'-0"

(II FOR DESIGN FILLS 2'-0" OR LESS

(j) NOT REOU IRED FOR CLEAR SPANS ~ 10' -0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF REQUIRED. THE MINIMUM LENGTH EACH SIDE OF 'i. WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN. THE
CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

CULVERT
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GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.
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(e) NOT SPECIFIED ON THIS SHEET
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#9 FOR CLEAR SPAN> 13'-0"
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CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.
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PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.
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GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.87. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.
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UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

':o~ Y- #8-D1
BAR

20"

#5-R2 BARS 12" 12"
AT 12" CTS. -N-(-TY-P-.-)-r->--------,

».
IF BARS

J
~ \..
'-----#5-R1 BARS

AT 12" CTS.

12 "

(b) NOT REQUIRED FOR CLEAR SPANS 5 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

12"

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

':o~ Y-#8-D1
BAR

D2 BAR (b) -N (TYP.)
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SHEET NO.

SQUARED
FLARED

703.81H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET .
USE ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END
SECTION BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO
50 FEET.

MINIMUM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE
TRANSVERSE JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO
MINIMIZE THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.86.

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(01 SAME SIZE AND SPACING AS ADJACENT B BARS

(bl VARIES. 12" MAXIMuM

(cl J4 BAR SPACING

(dl SAME SIZE AND SPACING AS A2 BARS

(el A2 BAR SPACING

<i- CULVERT

-E1 BARS
ILAR AT
S OF ALL
LSI

:::;;
o
f­
f­
a
«)

f­

"'"

:::;;
a
f­
f­
a
«)

f­

"'"

2-#5-E 1
BARS

3'-0"

DEVELOPED ELEVATION OF EXTERIOR WALL
J1 AND J6 BARS MAY BE BENT IN FIELD OR SHOP.

3 '_all

AS SHOWN IN SLAB PLANI

J3 BARS AT FILL FACE

A1 BARS

-h 1\#4-F BARS 1\#4-F BARS ICONST. JOINT -CONST. JOINT

BARS~
\ \

~2-"-",2-#7-J6
'L- KEYED 1\#4-F BAR AT 'L- KEYED 1\'('4-F BAR AT

BARS
CONST. JT. FILL FACE CONST. JT. FILL FACE

~VARIED \ \ r-VARIE:~~ #4-F BARS
1---#4-F BARS AT 14" "'---- #4 -F BARS AT 14"

#4-F BARS '"
AT 14" CTS. AT 14" CTS. ~

l~
AT STREAM FACE--I CTS. AT STREAM FACE CTS. AT STREAM FACE AT STREAM FACE /

~ ~ .....~V BEND LINE- co
~KEYED CONST. JOINT

co
~KEYED CONST. JOINT r--.- -

~ ~ ~ ~

~ L#4-F BARS L#4-F BARS '-----TRANS. JOINT L#4-F BARS L#4-F BARS l
12 " G BARS AT S.F. ( 01 (b I B2 BARS AT STREAM FACE (b I G BARS AT S.F. (o ) 12"

J5 BARS AT FILL FACE 1(6) J4 BARS AT FILL FACE (c) I J5 BARS AT FILL FACE

VARIED A BARS {SPACED ( el A2 BARS

72 " JS
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c~ D\~~
'----- TRANSVERSE JOINT 14

-#5:~ (SIM
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~
B2 BARS AT BOTTOM (b I G BARS (a) 12" END

L-S<~ );
~

WAL
--' ~ S ,0 J4 BARS AT BOTTOM (c) J5 BARS AT BOTTOM
<i~ \: G ~t>-~ __ --0\1- l-r;; A2 BARS AT TOP

t>--- ~O
" ~t>-~s PLAN OF BOTTOM SLAB\?- .)'J

VARIED A BARS AT TOP (dl
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SECTION NEAR INTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

H1 BARS ALTERNATED WITH H2 BARS

Al BARS

II,;;;-H1 BAR 1\#4-F BARS 1\#4-F BARS H2 BAR-
~Ii--H2 BAR H1 BAR-

CONST. JOINT- ~ b.. -CONST. JOINT
':"~.'" \ ':"~.'"iI \ f'.~"Q f'.~~

~2-"'-",2-#7-J 1 BARS~
LKEYED LKEYED

BARS
CONST. JOINT CONST. JOINT

~VARIED r-VARIE~~~ #4-F BARS V-#4-F BARS AT 14" __ #4-F BARS AT 14 " #4-F BARS '"
AT 14" CTS. AT EACH FACE AT EACH FACE AT 14" CTS. ~

~ AT EACH FACE--/
CTS. CTS.

AT EACH FACE /
Hr.:::V

~ ~ -........:::: .....~
~ 00

~KEYED CONST. JOINT
00

~KEYED CONST. JOINT r--.- -
P.~~ ? P.~~ ':"~.'\I ? ~~,,<\ P.~~ ? P.~~ ':"~."" ? ~~."l.

J L#4-F BARS L#4-F BARS L-TRANS. JOINT L#4-F BARS L#4-F BARS l
12/1 G BARS AT EACH FACE (a) (b) B1 BARS AT EACH FACE (b) G BARS AT EACH FACE ( a) 12"

I VARIED A BARS ( d) ( e) A2 BARS I
H3 BARS
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SHEET NO.

2 OF 3

SQUARED
FLARED

703.81H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

(c) NOT SPECIFIED ON THIS SHEET

(d) SAME SIZE AND SPACING AS A2 BARS

( e) A2 BAR SPACING

(f) NOT SPECIFIED ON THIS SHEET

( g) NOT SPECIFIED ON THIS SHEET

( h) FOR DESIGN FILLS OVER 2 f -a"

(i) FOR DESIGN FILLS 2'-0" OR LESS

(j) NOT REOUIRED FOR CLEAR SPANS ~ 10' -0"
#8 FOR CLEAR SPAN> 10'-0"
#'3 FOR CLEAR SPAN> 13'-0"

IF REOUIRED. THE MINIMUM LENGTH EACH SIDE OF 'i. WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN. THE
CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

CULVERT

2-#5-E 1
BARS

f\2-#7-J1 BARS

f\2-#7-J1 BARS

----I­
4

<11
0::
4
OJ

3'-0"

#8-01 BAR;I

H2 BAR---",

02 BAR (j)

02 BAR (j)

H1 BAR----",

f\2-#7-J1 BARS
----------- - - f-r--<I1~~~___________4=_~~~_~~4=::::~~ I
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U I

I
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LO 4 4
OJ OJ
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J3 BARS AT TOP

Hl BARS ALTERNATED
WITH H2 BARS AT TOP

~ ~.c
i <11
I ~@S

_C';;:} m I-- - - - - - - -

-LL f­
I 4.c

i 220...
I 40

N OJ>-

A1 BARS AT BOTTOM

L-TRANSVERSE JOINT

J3 BARS AT TOP

LL LL
I I

i i

PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.

02 BAR (j)

A 02 BAR (j)

r-H1 BAR

I...,f-- 5" BEVEL
(TYP. )

1~#8-D1 BAR

,.,.----H2 BAR i'5 <11 <11
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l-H3 BARS

3-#4-F BARS

#4 -F BARS AT ABOUT 14" CENTERS
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DOWNSTREAM WINGS REINFORCEMENT
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UPSTREAM FLARED WINGS REINFORCEMENT
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SLABLBOTTOM

TX S TIS TIS TX
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TOP SLAB~

~~~~~,~. ~'~,~,;;'i'~~.~.~~~1 (TYP.)

GRANULAR BACKFILL--'

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS
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.:i" rFILTER
~ CLOTH

~V;':'N;\ , V;'"'S
f- v,'"

'~'

-II~ '-----EXPOSED
~ SURFACE

(TYP. )

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2'-0"

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

J 4 BARS---l

2-#4-F BARS

l-H3 BARS

3-#4-F BARS

J 4 BARS---l

2-#4-F BARS

l-H3 BARS

3-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2'-0" OR LESS
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SHEET NO.

3 OF 3703.81H

SECTIONS

CONCRETE
TRIPLE BOX CULVERT

SKEW: SQUARED
WINGS: FLARED

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.87. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
<i. CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 11".

/
#8-01 BAR----.Y

#5-R3 BARS 20"
AT 12" CTS.

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

F BARSi ':01
1P'~'J

(b)-~ /

.,." II

I\;"I~I
1\ '<1/

02 BAR
20"

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

#8 -0 1 BAR----.Y
/

~

F BARSi cD

P, ~'J

iF BARS

1

IF 02 BARS ARE REQUIRED. THE MINIMUM LENGTH EACH SIDE
OF <i. WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

~ \.
'----- #5-R1 BARS

AT 12" CTS.

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

:n~ Y.- #8-01
BAR

#5-R2 BARS 12" 12"
AT 12" CTS.-N...-(-T-Y-P-.--"jo1----

».
iF BARS

J
~ \.
'-----#5-R1 BARS

AT 12" CTS.

12 "

(b) NOT REQUIRED FOR CLEAR SPANS 5 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

12 "

UPSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

r\V;'~1l \1 V~,~

:n~ Y.-#8-D1
BAR

20"

02 BAR (b) - '\J (TYP. )



LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS
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USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET.
USE ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END
SECTION BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO
50 FEET.

MINIMUM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE
TRANSVERSE JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO
MINIMIZE THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS,

FOR CUT SECTION DETAILS. SEE 703.86.
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4-#5-E1 BARS
(SIMILAR AT ENDS

OF ALL WALLS)
12"G BARS (a)

J5 BARS AT BOTTOM

I
B2 BARS AT BOTTOM

J4 BARS AT BOTTOM( c)

,,

G BARS (a)

J5 BARS AT BOTTOM
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SHEET NO,

1 OF 3

LEFT ADVANCE
STRAIGHT

703.82H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(cl J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING

12"

12"

.. \,
I
I

,,

G BARS (a)

L#4-F BARS l
G BARS AT S. F. (a)

J5 BARS AT BOTTOM

J5 BARS AT FILL FACE

(e) VARIED A BARS (d)

(e) VARIED A BARS AT TOP (dl

(b I

( b)

3'-0"

VARIED A BARS (f)

J4 BARS AT FILL FACE

B2 BARS AT STREAM FACE

J4 BARS AT BOTTOM

J3 BARS AT FILL FACE

L-TRANSVERSE JOINT

B2 BARS AT BOTTOM

L-TRANSVERSE JOINT

A1 BARS (g)

A2 BARS

A2 BARS AT TOP

PLAN OF BOTTOM SLAB

ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

3 '-a"

(b)

-I (c)

G BARS (a)

J5 BARS AT BOTTOM

J5 BARS AT FILL FACE 1 (c)

G BARS AT S. F. (a) ( b )12 ~I

12 ~I

,,,,,,,

- hl\#4-F BARSI\#4-F BARS rt--
CONST. JOINTT~~~~~~~~~~~\~~~~~~~~~~\~~~~~~~~~~~~~~~~~~~~~~f~~'CONST. JOINT

2-#7-J1 BARS~~ KEYED ~#4-F BAR 'L-KEYED ~#4-F BAR AT ~ ~2-#7.-J1 BARS
~ CONST. JT.n AT F.F. CONST. JT. n FILL FACE I ~

~
~ #4)A~l~~ \ \ V-~~~~E~~RS~ 2-#5-E1

2-#5-E1 AT 14" CTS. 1- i"'--#4-F BARS AT i"<---#4-F BARS AT 14" AT 14" CTS. BARS-
BARS~ ~&""'--'.I.-A-T-S-T-R-E-A-M-F-A-C-E------I-_'+,+_~=i=!=,.....-14-'-'_C_T_S_,_A_T_S_._F_·_H ---il-_C_T_S_,_A_T_S_T_RE_A_M_F_A_C_E ---,==Ii=1==---I-t''--_A_T_ST_R_E_A_M_F_A_C_E_....:::...~bo..l/

~v V " .........~
/' en r-KEYED en I"-- J CONST. JT. - r-KEYED CONST. JOINT

FLOW-

VARIED A BARS AT TOP (d) (e)



4-#8-H BARS-\. _

f\2-#7-J1 BARS ~;<r #8-01 BAR

,,,,,,,,,,,,,,,,,,,,

FLOW-

,,,,,,,,,,,,,,,,,,,, f\2-#7-J1 BARS

J3 BARS AT TOP

Vl Vl LL
0::: 0::: I
w w !lf- f- f- -z Z I <t.c----w -w -LO -------
u u Vl

- - -- - _0 0::0..... _____, , w <to

'" '" - COf-

LL LL
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I <t.c I

-LO ------- -----'L.{1

Vl
_0 0:::0..... _____ _____ .0

W <to w- COf- -0::: 0:::
<t <t
> >

L-TRANSVERSE JOINT

J3 BARS AT TOP

f\2-#7-J1 BARS

CULVERT

,,,,,,,,,,,,,,,,,
f\2-#7-J1 BARS ...

~4-#8-H BARS

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(0) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM
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J H1 BARS ALTERNATED WITH H2 BARS l
VARIED A BARS (f) (~ ) A1 BARS (g) VAR1IkD A BARS (f)

(K) rn ,10=
f-H1 BARI\#4_F BARS 1\#4-F BARS H2 BA~=0l,1 ~(k)I-H2 BAR H1 BAR~. JI\CONST. JOINT- --=' .,... -CONST. JOINT

~~."l ~ ~~."" p,~~ ~ P.~~ "..~~

FLOW
2-#7-J 1 BARS~

LKEYED LKEYED
~2-#7-J1 BARS- CONST. JOINT CONST. JOINT

~VARIED V-VARIED~
~ #4-F BARS V-#4-F BARS AT 14" __ #4-F BARS AT 14 " #4-F BARS ~

2-#5-E1 AT 14" CTS. CTS. AT EACH FACE CTS. AT EACH FACE AT 14" CTS. -2-#5-E1
BARS~ AT EACH FACE~ AT EACH FACE BARS

b\...V , , ~ s::
/' CD CD "- ~KEYED CONST. JOINT - ~KEYED CONST. JOINT

P.~~ ? P.~~ ,:"~.",, ? ~~,,<\ ,:"~.",, P.~~ ? "..~~ I!"~."" ? I!"~."",

~ \L#4-F BARS \L#4-F BARS L- TRANSVERSE JOINT \L#4-F BARS \L#4-F BARS

12/1 G BARS AT EACH FACE (0 ) (b) B1 BARS AT EACH FACE ( b) G BARS AT EACH FACE (0 ) 12 "

VARIED A BARS ( d) (e) A2 BARS ( e) VARIED A BARS (d)

H3 BARS

IF REOUIRED. THE MINIMuM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN. THE
CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

(k) H2 BARS AS REQUIRED. QUANTITY OF BARS VARIES WITH SKEW.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

SHEET NO.

2 OF 3703.82H

REINFORCEMENT

CONCRETE
TRIPLE BOX CULVERT

SKEW: LEFT ADVANCE
WINGS: STRAIGHT

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

( c) NOT SPECIFIED ON THIS SHEET

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

( g) A1 BAR SPACING

( h) FOR DESIGN FILLS OVER 2'-0"

(i) FOR DESIGN FILLS 2'-0" OR LESS

(j) NOT REOUIRED FOR CLEAR SPANS ., 10' -0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

3'-0"

AT BOTTOM (f)

VARIED A BARS(g)A1 BARS AT BOTTOM

SECTION NEAR INTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.

(g)

3 '-a"

VARIED A BARS
AT BOTTOM (f)



TOP SLAB~
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KEYED CONSTRUCTION JOINT
(oj APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS

~t=I~..~~..~~..;.;~,.~~~~1 (TYP.)

GRANULAR BACKFILL--'

UPSTREAM AND DOWNSTREAM WINGS REINFORCEMENT
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#~ -F BARS AT ABOUT H" CENTERS
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,,, PREFORMED FIBER
~XPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~V;':'N;\ . V;'"'S
>- V.,"

.~.

-II~ "-----EXPOSED
---J.k.-----.L- SUR FACE

(TYP. )

#~-F BARS AT ABOUT 1~" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2'-0"

#~-F BARS AT ABOUT 1~" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2'-0" OR LESS

~ 1~
rnlu

l-H3 BARS

3-#~-F BARS

J~ BARS-----l

2-#~-F BARS

l-H3 BARS

3-#~-F BARS

J~ BARS-----l

2-#~-F BARS

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

SECTIONS

CONCRETE
TRIPLE BOX CULVERT

SKEW: LEFT ADVANCE
WINGS: STRAIGHT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.87. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

#5-R3 BARS 20"
AT 12" CTS.

/
#8-01 BARI---.Y I

~-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

#8 -0 1 BARI---.Y I
~-#8-H

BARS

/

20"

02 BAR (b)-~ /

F BARSi ~1 ~:~\y".<1 .
( 17" "J

.~ .

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

-R2 BARS 12" 12"
AT 12" CTS.-~ r----¥I----~

"'-l (TYP. )

,-F BARS

UPSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

~
"<:::l

.[>. V" <:::l
of . () .

~~ I\~ ~ \.
Ji" I 'L #8-01 L#5-Rl BARS
~~~-#8-H BAR AT 12" CTS.

BARS

20"

02 BAR (b) -"" r__l_2_"--I-_1_27"~
I '\"'-.t (TYP.) /

~!

(b) NOT REQUIRED FOR CLEAR SPANS 5 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF 02 BARS ARE REQUIRED. THE MINIMUM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF ~8 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

DATE EFFECTIVE:
DATE PREPARED:

12/0112011
511312015 703.82H

SHEET NO.

3 OF 3
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OF 3
SHEET NO.

LEFT ADVANCE
FLARED

703.83H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET .
USE ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END
SECTION BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO
50 FEET.

MINIMUM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE
TRANSVERSE JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO
MINIMIZE THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.86.

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING

END OF
WALL (TYP.)
(NOT SHOWN)

3'-0"

DEVELOPED ELEVATION OF EXTERIOR WALL
J1 AND J6 BARS MAY BE BENT IN FIELD OR SHOP.

3 '_all

AS SHOWN IN SLAB PLAN)

J3 BARS AT FILL FACE

A1 BARS (g) VARIED A BARS (f)

-h 1\#4-F BARS 1\#4-F BARS r I---
CONST. JOINT -CONST. JOINT

BARS~
\ \

2-#7-J6
'L- KEYED 1\#4-F BAR AT 'L- KEYED 1\#4-F BAR AT ~2-#7-J1 BARS

CONST. JT. FILL FACE CONST. JT. FILL FACE •
~VARIED \ \ V-VARIED~

~ #4-F BARS
1---#4-F BARS AT 14" 1---#4-F BARS AT 14"

#4-F BARS 2-#5-E1
AT 14" CTS. AT 14" CTS. BARS-

l~
AT STREAM FACE--I CTS. AT STREAM FACE CTS. AT STREAM FACE AT STREAM FACE /

~ ~ ..... ....~
V BEND LINE- co

~KEYED CONST. JOINT
co

~KEYED CoNST. JOINT r-....- -
~ ~ ~ ~

~ L#4-F BARS L#4-F BARS L-TRANSVERSE JOINT L#4-F BARS L#4-F BARS l
12 " G BARS AT S.F. ( a) (b) B2 BARS AT STREAM FACE ( b) G BARS AT S.F. (a) 12"

J5 BARS AT FILL FACE I (6) J4 BARS AT FILL FACE (6 ) J5 BARS AT FILL FACE

VARIED A BARS (SPACED ( e) A2 BARS ( e) VARIED A BARS (d)
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~
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--' ~ S ,0 J4 BARS AT BOTTOM J5 BARS AT BOTTOM
<i~ \: G ~t>-~ ",",0\1- l-r;; A2 BARS AT TOP I (e) VARIED A BARS AT TOP (d)
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H1 BARS ALTERNATED WITH HZ BARS l
A1 BARS (g) VAR1lkD A BARS (f)

II,;;;
-H1 BAR 1\#4-F BARS 1\#4-F BARS HZ BA~=0l.1 ~(k)-HZ BAR H1 BAR~. JI\CONST. JOINT- ~ .,... -CONST. JOINT

':"~.'" \ ':"~.'"iI p,~~ \ P.~~ "..~~

2-#7-J 1 BARS~
LKEYED LKEYED

~2-#7-J1 BARS
CONST. JOINT CONST. JOINT

~VARIED V-VARIED~
~ #4-F BARS V-#4-F BARS AT 14" __ #4-F BARS AT 14 " #4-F BARS ~

AT 14" CTS. AT EACH FACE AT EACH FACE AT 14" CTS. -Z-#5-E1
~ AT EACH FACE--/

CTS. CTS.
AT EACH FACE BARS

Hr.:::V
~ ~

~ s::
~ 00 00 "- ~KEYED CONST. JOINT - ~KEYED CONST. JOINT

P.~~ ? P.~~ ,:,,~.'\I ? ~~,,<\ ,:"~.",, P.~~ ? "..~~ I!"~.", ? I!"~.""

J L#4-F BARS L#4-F BARS L- TRANSVERSE JOINT L#4-F BARS L#4-F BARS

12/1 G BARS AT EACH FACE (a) (b) B1 BARS AT EACH FACE ( bl G BARS AT EACH FACE (a) 12"

I VARIED A BARS ( dl ( el AZ BARS ( e) VARIED A BARS (d)

H3 BARS
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SHEET NO.

2 OF 3

LEFT ADVANCE
FLARED

703.83H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMuM OF Z3" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(bl VARIES. 1Z" MAXIMUM

(el NOT SPECIFIED ON THIS SHEET

(dl SAME SIZE AND SPACING AS AZ BARS

(el AZ BAR SPACING

(fl SAME SIZE AND SPACING AS A1 BARS

(gl A1 BAR SPACING

(hl FOR DESIGN FILLS OVER Z'-O"

(i l FOR DESIGN FILLS Z'-O" OR LESS

(j I NOT REQU IRED FOR CLEAR SPANS ., 10' -0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF REQUIRED. THE MINIMuM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN. THE
CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

(kl HZ BARS AS REQUIRED. QUANTITY OF BARS VARIES WITH SKEW.

CULVERT

,,,,,,,,,,,,,,,,,,,,~Z-#7-J1 BARS

~4-#8-H BARS

~Z-#7-J1 BARS

3'-0"

AT BOTTOM (f)

VARIED A BARS(g)

---- ----------------_:\ -~
OLL 1-­
wi «..c

~l ~:
------~~- ~~-

~ ~.c
i (/J­

I ~~
_C';;:} m I-- - - - - - - -

L-TRANSVERSE JOINT

J3 BARS AT TOP

J3 BARS AT TOP

A1 BARS AT BOTTOM

SECTION NEAR INTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

LL LL
I I

i i

PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.

DZ BAR (j I

Z-#5-E 1
BARS

FLOW-

FLOW-



TOP SLAB~
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(TYP. )
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1.1 11
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~<i. CULVERT
" VlI a:
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N

,
• .-- G BARS-
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l-H3 BARS

3-#4-F BARS

G BARS-
----.­

VlVl
a: >­
<l: U
[JJ

<

LL '"
I -

;r >­
e""-

#4 -F BARS AT ABOUT 14" CENTERS

" VlI a:
4<l:
I [JJ

N

J 5 BARS---l

2-#4-F BARS

v.;.

DOWNSTREAM WINGS REINFORCEMENT
#4-F BARS AT ABOUT 14" CENTERS

#4 -F BARS AT ABOUT 14" CENTERS

, r-- G BARS
I---

Vl Vl
a: >­
<l: U
[JJ

, <

~" ~ :::
;r >­

I--<l:
9~ < ,-A2 BARS OR <
,~ I VAR. A BARS ~
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CL.
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JO INT
(TYP. )
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r<i. CULVERT
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<
...'" l.L o:;;J""

"" I ..--

;r >-
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#4 -F BARS AT ABOUT 14" CENTERS

#4-F BARS AT ABOUT 14" CENTERS

l-H3 BARS

3-#4-F BARS

" VlI a:
4<l:
I [JJ

N

5-#4-F BARS

G BARS-----;
r--.-­

Vl Vl
a: >­
<l: U
[JJ

<

LL '"
I -

;r >­
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UPSTREAM FLARED WINGS REINFORCEMENT

v.;.

,-VARIED A BARS

BARS

cD

"Vl
I a:
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N
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" r--G
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VlVl
a: >­
<l: U
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"" I ..--

;r >­
I--<{

v.; ~

1=

cD

" VlI a:
4 <l:
I [JJ

N

AT 14" CENTERS

~5 BARS1
2-#4-F BARS

VAR. #4-F BARsl 114"

#4-F BAR- i',' i
~

18"

SLABLBOTTOM

TX S TIS TIS TX

>­
:r:

~~~~~,[;.~'~,~,;;;'i'~~.~.~~~I (TYP.)

GRANULAR BACKFILL--l

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

Vl
a:
<l:
[JJ

2-#4-F BARS

J 3 BARS---,
,H1 BARS
I,-H2 BARS

r<i. CULVERT < ---'
N U

< ---'
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CL. •
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CONST.
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(TYP. )

.'or;..
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~E-

.....; co

BARS,
B1 BARS~' .-B1 BARS

----.- -
VlVl If)U1
0:: I- 0::: I-
<tU <tU
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<

,,---- A2 BARS

Vl Vl
a: >­
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[JJ

<

" ''-----A1
, I>--B2 BARS
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2"

CL.
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"t."

11"
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KEYED
CONST.
JOINT
(TYP. )

.'or;..

.'.,.
11"
CL.
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, I>-- B1
I---
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a: >­
<l: U
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<

.....; co

BARS
B1 BARS---;

r--.-­
VlVl
a: >­
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<

.,---- A2 BARS

''-----A1
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"

,.' .-B2
-
Vl Vl
a: >­
<l: U
[JJ

<

f-­

f---

LL
I

;r
I

N~
,,, PREFORMED FIBER
~XPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~V;':'N;\ . V;'"'S
>- V.,"

.~.

-II~ "-----EXPOSED
---J.k.-----.L- SUR FACE

(TYP. )

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2'-0"

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

J 4 BARS---l

2-#4-F BARS

l-H3 BARS

3-#4-F BARS

J 4 BARS---l

2-#4-F BARS

l-H3 BARS

3-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2'-0" OR LESS

< 1~
rnlu

SECTIONS

CONCRETE
TRIPLE BOX CULVERT

SKEW: LEFT ADVANCE
WINGS: FLARED

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.87. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
<i. CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

/

#5-R3 BARS 20"
AT 12" CTS.

#8-03 BARI----.Y I
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

F BARSi ':01
~17. ~~

#8-03 BARI----.Y I
4-#8-H

BARS

20"

04 BAR (b)-~ /

.,." "

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

<
F BARSi cD

( 17. ~~

/

iF BARS

1
~ \.
'----- #5-R1 BARS

AT 12" CTS.

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

:n~ Y.- #8-01
BAR

20"

#5-R2 BARS 12" 12"
AT 12" CTS.-N...-(-T-Y-P-.--"jo1----

».
iF BARS

J
~ \.
'-----#5-R1 BARS

AT 12" CTS.

12 "12 "

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

r\V;'~1l \1 V~.~

:n~ Y.-#8-D1
BAR

02 BAR (b) - '\J (TYP. )

(b) NOT REQUIRED FOR CLEAR SPANS 5 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF 02 AND 04 BARS ARE REQUIRED. THE MINIMUM LENGTH EACH SIDE
OF <i. WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

DATE EFFECTIVE:
DATE PREPARED:

12/0112011
511312015 703.83H

SHEET NO.
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LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS OVER 80 FEET.
USE ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END
SECTION BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO
50 FEET.

MINIMUM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE
TRANSVERSE JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO
MINIMIZE THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.86.

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMUM

(cl J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

(f) SAME SIZE AND SPACING AS A1 BARS

(g) A1 BAR SPACING
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CONCRETE
TRIPLE BOX CULVERT

SHEET NO.

1 OF 3

RIGHT ADVANCE
STRAIGHT

703.84H

REINFORCEMENT

SKEW:
WINGS:

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

12"

L#4-F BARS

( b ) G BARS AT S. F. (a)

(c) J5 BARS AT F ILL FACE

TRANSVERSE JOINT~

ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

A2 BARS

J4 BARS AT FILL FACE

B2 BARS AT STREAM FACE(b)

1 (6)
( e)VARIED A BARS (dl

J5 BARS AT FILL FACE

J L#4-F BARS

12" G BARS AT S. F. (a)
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SHEET NO.

2 OF 3

RIGHT ADVANCE
STRAIGHT

703.84H

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
5/1312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE li".

LAP LONGITUDINAL BARS A MINIMuM OF Z3" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(0) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 1Z" MAXIMUM

(e) NOT SPECIFIED ON THIS SHEET

(dl SAME SIZE AND SPACING AS AZ BARS

(el AZ BAR SPACING

(f) SAME SIZE AND SPACING AS Al BARS

(g) Al BAR SPACING

(h) FOR DESIGN FILLS OVER Z'-O"

(i) FOR DESIGN FILLS Z'-O" OR LESS

(j I NOT REQU IRED FOR CLEAR SPANS ., 10' -0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF REQUIRED. THE MINIMuM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN. THE
CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

(k) HZ BARS AS REQUIRED. QUANTITY OF BARS VARIES WITH SKEW.

CULVERT

,,,,,,,,,,,,,,,,,,,,

_ r4-#8-H BARS

#8-01 BAR ~~ f\Z-#7-J1 BARS

AT BOTTOM (f)

VARIED A BARS

3'-0"

(g)

J3 BARS AT TOP

Al BARS AT BOTTOM

SECTION NEAR INTERIOR WALL
Jl BARS MAY BE BENT IN FIELD OR SHOP.

PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.

TRANSVERSE JOINT---'

J3 BARS AT TOP

(g)

AT BOTTOM (f)

3 '_all

VARIED A BARS

f\Z-#7-Jl BARS

,,,,,,

,:// i"f!!I:'l'~[]]- ~~+--_~_-_f~~,-,;_-_-_---. ~ _-_-_-_-_~_-_f~~:.;:_-i~~[]]-----------------------j-!II---;;-/1-7/
'1/ J/ ~ H1 BARS AL TERNATED ~ DZ BAR (j) 71 II

/ It,; II ~ ~ WITH HZ BARS AT TOP ~ ~ H1 BAR___ 'n

/Eg,'~,'~'~f\~~Z~-~#7~-~J~1~B~A~R~S~3l !//j ------~ -~ J~5-___ _ ___J ~d _~ ______"_'- BAA-~:: (11/// r:- 2-ff<-J' BAAS

:/ 0/,l=!J~f/;~0~'/~~~rA';k~)f- - ----~ -~ -~ ~~----- -----~ ~~-~ -~ ---- -----------Vl/ll l :/
, 'C //,,'(Uj J is-iS+-....L.----·ll----...L..--iSf-iS ~'l! l,j ,--:/_. _. -_.-_. _. -_.~/-I//T'"':'tfjfl-'I_~[=_~Z~-_=BIH~-~=jRr--B=~~j~=)r-=-~-~-~~~:=j-=-'- -=;-t=-~-=-~-=-~~~~~T-~~-=A:~- ~=f1-;=~~-~=~~R=~~~~l~~~~~p~- -=;~-F-;=-T--=-~-=-=_t=-~D~-ZI f~~ -()~~-/7- __=~v - - - - - --. - - - - - --,:/ - -J ~

:/ r:-
2

-#H' BAAS l '1'~ :F;; ;;;: ::::[ :[ :~ ~:::::: :::::~ ~::[ :! :::: ::11'IPh;q.~!lJIjj-Vj// li~ r:-
2

-ff<-J' BAAS:, :/

I~/I~ ~ ~ ~ ~ ~ _ W ,
//"f--Jl-ll~t--'1-T-JII1r--_(_k""")I-- +-_-+__~ _~+_>....L.----.~---->...L..--~f-~ "

//{,'v.;joz BAR (j) > > > >'1 //

5" BEVEL (TYP.) OLL f-- OLL f-- VI '
wi <I.e wi <I.e I i l "

__~>_if~1 ~[]]~____ ;;:if ~: _ /1 _ II ,,-----Z-#7-J1 BARS ,/.-- ~~_ ~~ .IJ. Ii /\
f\Z-#7-Jl BARS

,,,,,,,,,,,,,,,,,,,,

FLOW-

VAR1IED A BAR~
Hl BARS ALTERNATED WITH HZ BARS l

VAR 10 A BARS(f) (g) A1 BARS (d) (f)

(K) ---r. I, ~H1 BAR
!,#4-F BARS f\#4-F BARS HZ BAR-

~, W
(k)

jl~ ',r- HZ B'AR H1 BAR-
CONST. JOINT- ~ r=.-CONST. JOINT

~~."" I ~~.'q ~ ~~,"l \ "..~~ "..~~

W
Z-#7-J1 BARS~

LKEYED LKEYED
~Z-#7-Jl BARS

CONST. JOINT CONST. JOINT

~VARIED V-VARIED~
~ #4-F BARS ~#4-F BARS AT 14" ..---#4-F BARS AT 1L1" #4-F BARS ~

Z-#5-E 1 AT 14" CTS. CTS. AT EACH FACE CTS. AT EACH FACE AT 14" CTS. -Z-#5-El
BARS- AT EACH FACE---.J AT EACH FACE / BARS

~V ~ ~
~,~v 00 00 "- r-KEYED CONST. JOINT - r-KEYED CONST. JOINT

? P'.~~ I P.~~ ? ~~.oq ~~."" "..~~ "..~~ ? "..~~ ? I!"~.'" ':"~.""

\L#4-F BA~S \L#4-F BARS TRANSVERSE JOINT---' \L#4-F BARS \L#4-F BARS lI
1Z .. G BARS AT EACH FACE (0 ) (b) Bl BARS AT EACH FACE ( b) G BARS AT EACH FACE (0 ) 12 If

VARIED A BARS (d) I (e) AZ BARS ( e) VARIED A BARS (d)

H3 BARS

FLO-



TOP SLAB~

KEYED CONSTRUCTION JOINT
(oj APPROXIMATELY ONE-THIRD OF WALL

THICKNESS
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(TYP. )
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'. CL.'",

11"
CL.

--~ CULVERT

BARS
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"" um

~

LL '"
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i >-
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l-H3 BARS

3-#4-F BARS

G BARS-
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"" um
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l.L "'J"" v'q
I ..--- "/J
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f-""-

-
7~
It ""I m
N

1=

J5 BARS-----l

2-#4-F BARS

.
• r-G BARS

I---
If) If)

et: >-
"" um

~

.,;.~ l.L ""1"
"" I ..--

i >­
1--""

.' ~ ,- A2 BARS OR ~
,~ I VAR. A BARS ~

1=

-
--0 If)
I et:

It ""I m
N

SLABLBOTTOM

~h~..~~..~~..;;;~,.~~~~1 (TYP.)

GRANULAR BACKFILL--'

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS

UPSTREAM AND DOWNSTREAM WINGS REINFORCEMENT

>­
:r:

TX S TIS TIS TX

18 "

#4-F BARS AT ABOUT 14" CENTERS

#4 -F BARS AT ABOUT 14" CENTERS

5-#4-F BARS

#4 -F BARS AT ABOUT 14" CENTERS

#4 -F BARS AT ABOUT 14" CENTERS
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,,, PREFORMED FIBER
~XPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~V;':'N;\ , V;'"'S
>- v,'"

'~'

-II~ "-----EXPOSED
---J.k.-----.L- SUR FACE

(TYP. )

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2'-0"

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2'-0" OR LESS

~ 1~
""Iu

l-H3 BARS

3-#4-F BARS

J4 BARS-----l

2-#4-F BARS

l-H3 BARS

3-#4-F BARS

J4 BARS-----l

2-#4-F BARS

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

AT-~~ "B~n. -"'J1,--_1_2_"~tE-_1_2_"-----,
I "'J (TYP. J

SECTIONS

CONCRETE
TRIPLE BOX CULVERT

SKEW: RIGHT ADVANCE
WINGS: STRAIGHT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.87. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
~ CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

#5-R3 BARS 20"
AT 12" CTS.

/
#6-01 BARI----.Y I

4-#6-H
BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

20"

#6 -0 1 BARI----.Y I
4-#6-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

02 BAR (bJ-~ /

F BARSi :or 1\:~v"
'~'

( 17, ~~

/

,-F BARS

j
'-

'-----#5-Rl BARS
AT 12" CENTERS

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

~

'\[7;,"1 I «J

I.. ~ [7~,"1

~f~~
J:J \L#6-Dl

4-#6-H BAR
BARS

,-F BARS

'-
#6-01 '---#5-Rl BARS
BAR AT 12" CTS.

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

02 BAR (b) -~ r,--_1_2_"~tE-_1_27"""--+,
I \"""'l (TYP.) /

, :or
[\f.;' "I

l ~'

~f'\~
J~. \L

4-#6-H
BARS

(b) NOT REQUIRED FOR CLEAR SPANS 5 10'-0"
#6 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF 02 BARS ARE REQUIRED. THE MINIMUM LENGTH EACH SIDE
OF ~ WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

DATE EFFECTIVE:
DATE PREPARED:

12/0112011
511312015 703.84H

SHEET NO.

3 OF 3
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SHEET NO.

RIGHT ADVANCE
FLARED

703.85C

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

USE A TRANSVERSE JOINT WHEN BARREL LENGTH IS DVER 80 FEET .
USE ADDITIONAL JOINTS TO LIMIT CUT SECTION LENGTH AND END
SECTION BARREL LENGTH MEASURED ALONG CENTERLINE OF CULVERT TO
50 FEET.

MINIMUM END SECTION LENGTH SHALL BE 3 FEET MEASURED ALONG THE
SHORTEST WALL FROM THE INSIDE FACE OF HEADWALL TO THE
TRANSVERSE JOINT.

TO AVOID LOCATING TRANSVERSE JOINTS UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS THE FOLLOWING SHALL APPLY:

BARREL LENGTH UP TO 90 FEET WITHOUT A TRANSVERSE JOINT

CUT SECTION LENGTHS UP TO 60 FEET

WHEN BARREL AND CUT SECTION LENGTH RESTRICTIONS REQUIRE
TRANSVERSE JOINTS TO BE LOCATED UNDER A TRAVELED WAY WITH
DESIGN FILLS 2 FEET OR LESS. THE JOINTS SHALL BE LOCATED TO
MINIMIZE THE LENGTH OF JOINT UNDER THE TRAVELED WAY.

TRAVELED WAY IS THE ROADWAY WIDTH MINUS SHOULDER WIDTHS.

FOR CUT SECTION DETAILS. SEE 703.86.

LAYING OUT TRANVERSE JOINTS
UNLESS SHOWN ON BRIDGE PLANS

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
ELEVATION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

LAP LONGITUDINAL BARS A MINIMUM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(b) VARIES. 12" MAXIMuM

(c) J4 BAR SPACING

(d) SAME SIZE AND SPACING AS A2 BARS

(e) A2 BAR SPACING

2-#5-E 1
BARS

3'-0"

DEVELOPED ELEVATION OF EXTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

3 '_all

AS SHOWN IN SLAB PLAN)

J3 BARS AT FILL FACE

A1 BARS

-h 1\#4-F BARS 1\#4-F BARS I f-
CONST. JOINT f=",-CONST. JOINT

BARS~
\ \

2-#7-J6
'L- KEYED 1\#4-F BAR AT 'L- KEYED 1\#4-F IBAR ~2-#7-J1 BARS

CONST. JT. FILL FACE CONST. JT. AT F.F.

~VARIED \ \ V-VARIE~~~ #4-F BARS
1---#4-F BARS AT 14" ~#4-F BARS AT

#4-F BARS I>-
AT 14" CTS. AT 14" CTS. -

l~
AT STREAM FACE--I CTS. AT STREAM FACE 14" CTS. AT S. F. AT STREAM FACE /......

..... ~~

~I r~EYEDv BEND LINE- 00
r-KEYED CONST. JOINT ......- - CONST. JT.

~ ~ ~ ~

~ L#4-F BARS L#4-F BARS TRANS. JOINT~ L#4-F BARS L#4-F BARS

12 " G BARS AT S.F. ( a) (b) B2 BARS AT STREAM FACE ( b) G BARS AT S. F. (a) 12 "

J5 BARS AT FILL FACE I (6) J4 BARS AT FILL FACE (c) I J5 BARS AT FILL FACE

VARIED A BARS (SPACED ( e) A2 BARS

72 " JS
84f/S

G 4, 8

~
84f/S 0"01;(

CfI;q (0)
(C).-----If C/) I-.. -r-

I Q::I-.. 0

~
J4 BARS AT BOTTOM ( c) J5 BARS AT BOTTOM"v ...- () 0

(b) ,jI" QJQJ
0

( b\0 B2 BARS AT BOTTOM G BARS (0 ) 12"
"- ~ 1 -I -I
0 '" -----

......
f- - 0

f-

~
/ LL f-:::;; OLL f-:::;; LL f-:::;; I II <to wi <to I <to I

<t I

if Vlf- ;;::if Vlf- if Vlf- I
Vl a::f- a::f- a::f-
a:: I <to <tl <to I <to I

/IW N COCO >N COCO N COCO I

f-

,'/jz
W
u H3 BARS AT BOTTOM
~

'" "- "-- 0 LL "-

!:
00f- Vl "- Vl I ....: f- I Vl f-

a:: :::;; 0 a:: :::;; if 0
I a:: :::;;

f- <t 0 f- <t 0 CO f- I <t 0 f-
<t CO f-

11

CO f- I <t

1
1

I CO f- <t
f- o 0 0 f- f- r<1 f- 0 • I~. f-

Vl LL 0 0 <t LL 0 <t I LL 0 Vl
a:: I CO • _,e 0 I CO 0 .;, 0 .,. • I CO a::
W if 0 Vl if W Vl f- 'I if W
f- f- 0 a:: f- - a:: u f- f-
Z I <t 0 W I <t a:: <t I <t Z
W r<1 0 f- r<1 <t CO ~ r<1 W
U 0 Z > '" I

U

~ W - ~

'" 12': G BAR PAIRS (0 ) (b) u B1 BAR PAIRS AT BOTTOM ( b) G BAR PAIRS ( 0) I 12" '"W - ~---------------------
~ f-

--------/:/-tL~
----

0
--- ----------0---

'"
------------------

AT-BOTTOM-----~
-------0---------0-------------- ---

f- H3 BARS f-
::::J 0 - CULVERT ::::J
0 0

f- 0
CO

0 ....: <t

/:
CO

<t LL I <t
Vl 0 CO Vl I ....: I Vl

f- a:: :::;; 0 <t a:: :::;; if 0
Vl I a:: :::;; f-

<t <t 0 0 <t 0 CO
a:: I <t 0 <t

CO f- 0

11

f- CO f- I <t

1
1

I CO f-
Vl f- • • I. 0 <t f- r<1 f-

CO
0 • ,'e. l.L f- Vl

a:: LL 0 0
0

LL 0 <t 0
0 a::

<t I CO · -,- Vl I CO 0 LL 0,') i CO <t
CO if 0 a:: if W Vl

I CO
f- 0 <t f- - a:: if f-

LL I <t 0 CO I <t a:: <t
" I

<t LL
I r<1 0 r<1 <t CO r<1 I

"- if 0 LL > rr I if0 I
f- 12 " G BAR PAIRS (a) (b) if B1 BAR PAIRS AT BOTTOM

<t
( b) G BAR PAIRS (a)

I 12"> I

f- " /
END OF

<t WALL (TYP. )
Vl (NOT SHOWN)

I a::

~
LL f-:::;; OLL f-:::;; I Ii f-:::;;

W I <to wi <to I <to
f- I

Z if Vlf- -'" Vlf- I Vlf-
W a::f- a:: If a::f- I a::f-
u \ I <to <tl <to I I <to

N COCO >N COCO J _ _ ,/ N COCO
~ ~ v--- ,
'" '" .--

C~ D\~~
TRANSVERSE JDINT~ \'-4-#5-E1 BARS

:~ (SIMILAR AT ENDS
cP.". \

~
B2 BARS AT BOTTOM (b) G BARS (a) 12 " OF ALL WALLS)

L-S<~ );
~--' ~ S ,0 J4 BARS AT BOTTOM (c) J5 BARS AT BOTTOM

<i~ \: G ~t>-~ ",",0\1- l-r;; A2 BARS AT TDP (e) VARIED A BARS AT TDP (d)
t>-"' ~O

" "t>-~s PLAN OF BOTTOM SLAB\?- .)'J

VARIED A BARS AT TOP (d)

LL

FLOW-
2-#5-E1

BARS
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SHEET NO.

2 OF 3

RIGHT ADVANCE
FLARED

703.85C

REINFORCEMENT

SKEW:
WINGS:

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

12/0112011
511312015

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:
FOR SECTIONS THRU BARREL. WINGS AND HEADWALLS. SEE SHEET 3 OF
3. FOR BAR SIZES. SPACING AND DIMENSIONS OF ALL REINFORCEMENT
EXCEPT J5 BARS. SEE 703.87. FOR J5 BARS. SEE 703.37.

CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN PLAN AND
SECTION. SEE SHEET 3 OF 3 FOR DETAILS.

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMUM CLEARANCE TO REINFORCING STEEL SHALL BE 1i".

LAP LONGITUDINAL BARS A MINIMuM OF 23" AT SPLICES.

BEVELED HEADWALL SHALL BE LOCATED AT UPSTREAM END.

(a) SAME SIZE AND SPACING AS ADJACENT B BARS

(bl VARIES. 12" MAXIMUM

(el NOT SPECIFIED ON THIS SHEET

(dl SAME SIZE AND SPACING AS AZ BARS

(el A2 BAR SPACING

(fl SAME SIZE AND SPACING AS A1 BARS

(gl A1 BAR SPACING

(hl FOR DESIGN FILLS OVER 2'-0"

(i l FOR DESIGN FILLS 2'-0" OR LESS

(j I NOT REQU IRED FOR CLEAR SPANS ., 10' -0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF REQUIRED. THE MINIMuM LENGTH EACH SIDE OF ~ WALL SHALL
BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR SPAN. THE
CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

(kl H2 BARS AS REQUIRED. QUANTITY OF BARS VARIES WITH SKEW.

CULVERT

,,,,,,,,,,,,,,,,,,,,f\Z-#7-J1 BARS

,,,,,,,,,,,,,,,,,,,,

_ r4-#8-H BARS

#8-01 BAR Ilf.:..~ f\Z-#7-J1 BARS

AT BOTTOM (f)

f\Z-#7-J1 BARS

VARIED A BARS

3'-0"

<g)

~ ~.c
if V1­

I ~~
_C';;:} m I-- - - - - - - -

J3 BARS AT TOP

A1 BARS AT BOTTOM

TRANSVERSE JOINT~

J3 BARS AT TOP

SECTION NEAR INTERIOR WALL
J1 BARS MAY BE BENT IN FIELD OR SHOP.

PLAN OF TOP SLAB
B BARS IN WALLS ARE NOT SHOWN FOR CLARITY.
FOR PLACEMENT. SEE SHEET 1 OF 3.

/,,-#8-01 BAR

H1 BARS ALTERNATED WITH HZ BARS l
VAR 10 A BARSA1 BARS <d) (f)

II,;;;-H1 BAR 1\#4-F BARS 1\#4-F BARS HZ BAR-N W
(k)

-HZ BAR H1 BAR-
CONST. JOINT- ~ r=.-CONST. JOINT

':"~.'" \ ':"~.'"iI \ "..~~ "..~~

2-#7-J 1 BARS~
LKEYED LKEYED

~2-#7-J1 BARS
CONST. JOINT CONST. JOINT

~VARIED V-VARIED~
~ #4-F BARS V-#4-F BARS AT 14" ..---#4-F BARS AT 14" #4-F BARS ~

AT 14" CTS. AT EACH FACE AT EACH FACE AT 14" CTS. -Z-#5-E1
~ AT EACH FACE--/

CTS. CTS.
AT EACH FACE / BARS

Hr.:::V
~ ~ ~ .... ~

~ 00
r-KEYED CONST. JOINT

00
r-KEYED CONST. JOINT .....- -

"..~~ ? "..~~ ? 5."~."l 5."~,,<\ "..~~ ? "..~~ ? I!"~.'" 5."~.""

J L#4-F BARS L#4-F BARS TRANS. JOINT~ L#4-F BARS L#4-F BARS l
12/1 G BARS AT EACH FACE < a) (b) B1 BARS AT EACH FACE ( bl G BARS AT EACH FACE (a) 12"

I VARIED A BARS ( dl ( el AZ BARS ( el VARIED A BARS (d)

H3 BARS

Z-#5-E 1
BARS

FLOW-

FLOW-



TOP SLAB~

z
w
w
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o
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<11

f­
W
W
I
<11

~
I
f-

Z
o
f­
Z
w
<11
w
0::
(L

~

>­
-.J
-.J
«
u

z
o

2" g:
u
W
-.J
W

CL.

11"
CL .

KEYED
CONST.
JOINT
(TYP. )

<
-,<N ---'
_ U

< 1~
rnlu

11/1
•' CL.

"

1.1 11

~-

~<i. CULVERT
" VlI a:
4<l:
I [JJ

N

,
• .-- G BARS-

Vl Vl
a: >­
<l: U
[JJ

.'\1 ::::

""" ~ ~
;r >-
_<l:
<,

.....A. 00

1= =

" VlI a:
4 <l:
I [JJ

N

l-H3 BARS

3-#4-F BARS

G BARS-
----.­

VlVl
a: >­
<l: U
[JJ

<

LL '"
I -

;r >­
e""-

#4 -F BARS AT ABOUT 14" CENTERS

" VlI a:
4<l:
I [JJ

N

J 5 BARS---l

2-#4-F BARS

v.;.

DOWNSTREAM WINGS REINFORCEMENT
#4-F BARS AT ABOUT 14" CENTERS

#4 -F BARS AT ABOUT 14" CENTERS

, r-- G BARS
I---

Vl Vl
a: >­
<l: U
[JJ

, <

~" ~ :::
;r >­

I--<l:
9~ < ,-A2 BARS OR <
,~ I VAR. A BARS ~

" VlI a:
4 <l:
I [JJ

N

2"

CL.

11"
CL.

KEYED
CONST.
JO INT
(TYP. )

.~.v

"

i

11"
, CL.

",
11/1
CL.

r<i. CULVERT

BARS

" VlI a:
4 <l:
I [JJ

N

=
" .--G

-
Vl Vl
a: >­
<l: U
[JJ

<
...'" l.L o:;;J""

"" I ..--

;r >-
_<l:
<

#4 -F BARS AT ABOUT 14" CENTERS

#4-F BARS AT ABOUT 14" CENTERS

l-H3 BARS

3-#4-F BARS

" VlI a:
4<l:
I [JJ

N

5-#4-F BARS

G BARS-----;
r--.-­

Vl Vl
a: >­
<l: U
[JJ

<

LL '"
I -

;r >­
C"'L

UPSTREAM FLARED WINGS REINFORCEMENT

v.;.

,-VARIED A BARS

BARS

cD

"Vl
I a:

4<l:
I [JJ

N

1=
" r--G

I--­
VlVl
a: >­
<l: U
[JJ

<
.,;.~ l.L ""1"

"" I ..--

;r >­
I--<{

v.; ~

1=

cD

" VlI a:
4 <l:
I [JJ

N

AT 14" CENTERS

~5 BARS1
2-#4-F BARS

VAR. #4-F BARsl 114"

#4-F BAR- i',' i
~

18"

SLABLBOTTOM

TX S TIS TIS TX

>­
:r:

~~~~~,[;.~'~,~,;;;'i'~~.~.~~~I (TYP.)

GRANULAR BACKFILL--l

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

Vl
a:
<l:
[JJ

2-#4-F BARS

J 3 BARS---,
,H1 BARS
I,-H2 BARS

r<i. CULVERT < ---'
N U

< ---'
N U

Vl
a:
<l:
[JJ J 3 BARS---,

,H1 BARS
I,-H2 BARS

r<i. CULVERT < ---'
N U

< ---'
N U

2"

CL.

.,.
11"
CL. •

.'KEYED
CONST.
JOINT
(TYP. )

.'or;..

~;,..'

.'.,9
1.l ff

~E-

.....; co

BARS,
B1 BARS~' .-B1 BARS

----.- -
VlVl If)U1
0:: I- 0::: I-
<tU <tU
[JJ [JJ

<

,,---- A2 BARS

Vl Vl
a: >­
<l: U
[JJ

<

" ''-----A1
, I>--B2 BARS

LL
I

;r
I

N

2"

CL.

.,
"t."

11"
CL. .'.,9

KEYED
CONST.
JOINT
(TYP. )

.'or;..

.'.,.
11"
CL.

BARS
"

, I>-- B1
I---
Vl Vl
a: >­
<l: U
[JJ

<

.....; co

BARS
B1 BARS---;

r--.-­
VlVl
a: >­
<l: U
[JJ

<

.,---- A2 BARS

''-----A1
BARS

"

,.' .-B2
-
Vl Vl
a: >­
<l: U
[JJ

<

f-­

f---

LL
I

;r
I

N~
,,, PREFORMED FIBER
~XPANSION JOINT MATERIAL

2" rFILTER
~ CLOTH

~V;':'N;\ . V;'"'S
>- V.,"

.~.

-II~ "-----EXPOSED
---J.k.-----.L- SUR FACE

(TYP. )

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2'-0"

TRANSVERSE JOINT THRU BARREL
PREFORMED FIBER EXPANSION JOINT MATERIAL IN
ACCORDANCE WITH SEC 1057 SHALL BE SECURELY
STITCHED TO ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT DRAWN
GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND DOUBLE
THICKNESS SHALL BE CENTERED ON TRANSVERSE JOINTS
IN TOP SLAB AND SIDEWALLS WITH EDGES SEALED WITH
MASTIC OR TWO SIDED TAPE. FILTER CLOTH SHALL BE
A SUBSURFACE DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING AND INSTALLING
FILTER CLOTH WILL BE CONSIDERED COMPLETELY
COVERED BY THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

J 4 BARS---l

2-#4-F BARS

l-H3 BARS

3-#4-F BARS

J 4 BARS---l

2-#4-F BARS

l-H3 BARS

3-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2'-0" OR LESS

< 1~
rnlu

SECTIONS

CONCRETE
TRIPLE BOX CULVERT

SKEW: RIGHT ADVANCE
WINGS: FLARED

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

GENERAL NOTES:
FOR MEMBER THICKNESS AND FOR BAR
SIZES. SPACING AND DIMENSIONS OF
ALL REINFORCEMENT EXCEPT J5
BARS. SEE 703.87. FOR J5 BARS.
SEE 703.37.

BARREL AND WINGS SECTIONS ARE
SyMMETRICAL ABOUT AND NORMAL TO
<i. CULVERT. HEADWALL SECTIONS ARE
NORMAL TO LONG DIRECTION OF
HEADWALL.

DRAWING NOT TO SCALE. FOLLOW
DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING
STEEL SHALL BE 1f'.

/

#5-R3 BARS 20"
AT 12" CTS.

#8-03 BARI----.Y I
4-#8-H

BARS

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

F BARSi ':01
~17. ~~

#8-03 BARI----.Y I
4-#8-H

BARS

20"

04 BAR (b)-~ /

.,." "

DOWNSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

<
F BARSi cD

( 17. ~~

/

iF BARS

1
~ \.
'----- #5-R1 BARS

AT 12" CTS.

UPSTREAM HEADWALL
REINFORCEMENT

NEAR MIDSPAN

:n~ Y.- #8-01
BAR

20"

#5-R2 BARS 12" 12"
AT 12" CTS.-N...-(-T-Y-P-.--"jo1----

».
iF BARS

J
~ \.
'-----#5-R1 BARS

AT 12" CTS.

12 "12 "

20"

UPSTREAM HEADWALL
REINFORCEMENT

NEAR INTERIOR WALL

r\V;'~1l \1 V~.~

:n~ Y.-#8-D1
BAR

02 BAR (b) - '\J (TYP. )

(b) NOT REQUIRED FOR CLEAR SPANS 5 10'-0"
#8 FOR CLEAR SPAN> 10'-0"
#9 FOR CLEAR SPAN> 13'-0"

IF 02 AND 04 BARS ARE REQUIRED. THE MINIMUM LENGTH EACH SIDE
OF <i. WALL SHALL BE THE GREATER OF 48 BAR DIAMETERS OR *CLEAR
SPAN. THE CLEAR SPAN IS PARALLEL TO LONG DIRECTION OF HEADWALL.

DATE EFFECTIVE:
DATE PREPARED:

12/0112011
511312015 703.85C

SHEET NO.
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J4 BARS AT BOTTOM
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W
w
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<11
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2"

CL.

11"
CL. p,.

p

"6,"

~ --'
N U

KEYED
CONST.
JOINT
(TYP. )

.~.v

11"
CL..'.

11/1
CL.

r--<i. CULVERT

l-H3 BARS

3-#4-F BARS

5-#4-F BARS

,H1 BARS
\ ,r-H2 BARS

BARS.
B1 BARS--; IV: <-B1 BARS

.--.- I--
V1 Vl V1 V1
0:: I- 0:: I-
«u «u
1Il:::: .'\1 m::::
~~~-A~:::

If- If-
r"'!- I-- <l:

~

,,---- A2 BARS

J4 BARS---.J

2-#4-F BARS

J 3 BARS---,

2-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

'. ',---- A1
, f- B2 BARS

-
V1 V1
0:: f­
<l: U
m

."" ::::

A ~ :::

1 f-
_<l:
~

#4 -F BARS AT ABOUT 14" CENTERS

BARREL REINFORCEMENT
FOR DESIGN FILLS OVER 2 L O"
SyMMETRICAL ABOUT AND NORMAL TO <i. CULVERT.

f­

I-

V1
0::
<l:
m

LL
I

1
I

N

V1
0::

-<l:----------- -
m

V1-0::.---------- -
W
f­
Z
W
U

WITH H2 BARS AT TOP

f- f-
<l: <l:

LL ~ ~
----------------- I 1-- «

1 m
I f­
",<l:

J3 BARS AT TOP

l.L ~ VI
----------------. I 1-----0::::

if I- ~
J,« ~

u

H1 BARS ALTERNATED

-----------------f ~..o.--

if ~:
I <l:o

N mf-

f- f-
:::J :::J H1 BAR---.".

I----------r--~ -~+------'=I-++-H
<l: <l: H2 BAR-
f- f-
<l: <l:

o ::::;;

1-
.---_- 2+-_H_1_BA_R_:---""-"'I-H LI

D- -f-

2 ~ H2 BAR-

LL LL
I I

I-----------L--l -l+-------I-+-H

H3 BARS AT BOTTOM

B2 BARS AT BOTTOM

V1
0::::::;;
<l: 0
m f-

f­
LL 0
I m

1 f-

,;., <l: B1 BAR PAIRS AT BOTTOM

V1
0::::::;;
<l: 0
m f-

f­
LL 0
I m

1 f-

,;., <l: B1 BAR PAIRS AT BOTTOM

:::: ::::

'" '"_____________________________ ~=H~1~B=A~~=S~-=A~LT=E~R=N~~~T=~~D~=-~-~=-+=~~~~~-~-__
H3 BARS AT BOTTOM WITH H2 BARS AT TOP

U

D­
o
f-

f­
<l:

V1
0::
W
f-
L
W

--------
'"

Ht-l----'t+----L--------------\
1

H+-t----~+-~--------------1
o
m
<l:

f­
<l:

V1
0::
<l:
m

<i. CULVERTJ

SLABLBOTTOM

,,,
.!....- ,,,
~~

:J- r-'---n-----'v: '"r<aTv,,,, '~'
'V

TX S TIS TIS TX

TOP SLAB~

KEYED CONSTRUCTION JOINT
(a) APPROXIMATELY ONE-THIRD OF WALL

THICKNESS

2"

CL.

p

"6,"

~ --'
N U

11"
CL. p,.

KEYED
CONST.
JOINT
(TYP. )

.~.v

~ --'
N U

11"
CL.

CUT SECTION

p,
....

.'.,.

.'.
11"
CL.

CONCRETE
TRIPLE BOX CULVERT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT 11-888-275-6636)

r--<i. CULVERT

I

BARS"'. <-B1
I--

V1 V1
0:: f­
<l: U
m ~

LL '"
I -

1 f-

.-:1 ~«
V OJl co

l-H3 BARS

3-#4-F BARS

#4-F BARS AT ABOUT 14" CENTERS

,H1 BARS
\ ,,----H2 BARS

BARS
B1 BARS--;

.--.-
V1 V1
0:: f­
<l: U
m

:::: .'\1

~ ~ "'-~

1 f­

r"'!-

r-A2 BARS

',---- A1

BARS

J 3 BARS---,

J4 BARS---.J

2-#4-F BARS

BARREL REINFORCEMENT
FOR DESIGN FILLS 2 LO" OR LESS
SyMMETRICAL ABOUT AND NORMAL TO <i. CULVERT.

#4-F BARS AT ABOUT 14" CENTERS

#4-F BARS AT ABOUT 14" CENTERS

'.,,' ;.-B2
-
V1 V1
0:: f­
<l: U
m

.'\1 ::::

A ~ :::

1 f­

-;-<l:

...; CD

f­

f-

V1
0::
<l:
m

LL
I

1
I

N

H1 BAR--,:
A1 BARS H2 BAR--:I

A2 BARS

H3 BARS

B1 BARS AT EACH FACE

r-KEYED CONST. JT.~#4-F BARS

J3 BARS AT TOP

A1 BARS AT BOTTOM

H1 BARS ALTERNATED WITH H2 BARS

....----- #4 -F BARS AT 14"
CENTERS AT EACH FACE

PART PLAN OF TOP
SLAB REINFORCEMENT

(b) FOR DESIGN FILLS OVER 2 LO"
(e) FOR DESIGN FILLS 2 LO" OR LESS

t--.KEYED CONST. JOIN T L#4-F BARS

PART SECTION NEAR INTERIOR
WALL REINFORCEMENT

~ ~.o

if ~:
I <l:0

- - - - - - - - - - - - - - - - -~ co 1--- --

I

A2 BARS AT TOP

B2 BARS AT BOTTOM

A1 BARS

J4 BARS AT BOTTOM

J3 BARS AT FILL FACE

A2 BARS

B2 BARS AT STREAM FACE

J4 BARS AT FILL FACE

r-KEYED CONST. JT. ,~#4-F BARS

PART PLAN OF BOTTOM
SLAB REINFORCEMENT

---#4-F BARS AT 14"
CENTERS AT STREAM FACE

PART ELEVATION OF EXTERIOR
WALL REINFORCEMENT

I'L-KEYED A#4-F BARL#4_F BARS
CONST. JT. n AT F.F

I
I

GENERAL NOTES
DESIGN SPECIFICATIONS: MISCELLANEOUS:
2010 AASHTO LRFD BRIDGE DESIGN SPECFICATIONS AND 2010 INTERIM REVISIONS FOR MEMBER THICKNESS AND FOR BAR SIZES. SPACING AND

DIMENSIONS. SEE 703.87.
DESIGN LOADING:
VEHICULAR = HL-93 MINUS LANE LOAD. EARTH = 120 LB/CF CONSTRUCTION JOINT KEY NOT SHOWN FOR CLARITY IN
EQUIVALENT FLUID PRESSURE = 30 LB/CF (MIN.). 60 LB/CF (MAX.) PART PLANS. PART ELEVATION AND PART SECTION.

TRANSVERSE "
JT. (TYP.)-----/­

H-IH---+--------------------j"---- EXPOSED
SURFACE~

(TYP. )

~
,,, PREFORMED FIBER
~XPANSION JOINT MATERIAL

.o" rFILTER
~ CLDTH

v:", \
1>' --: \

~ D-
-,<N >­

f-

f­
:r:

TRANSVERSE JOINT
THRU BARREL

PREFORMED FIBER EXPANSION JOINT
MATERIAL IN ACCORDANCE WITH SEC
1057 SHALL BE SECURELY STITCHED TO
ONE FACE OF THE CONCRETE WITH 10
GAGE COPPER WIRE OR 12 GAGE SOFT
DRAWN GALVANIZED STEEL WIRE.

FILTER CLOTH 3 FEET IN WIDTH AND
DOUBLE THICKNESS SHALL BE CENTERED
ON TRANSVERSE JOINTS IN TOP SLAB
AND SIDEWALLS WITH EDGES SEALED
WITH MASTIC OR TWO SIDED TAPE.
FILTER CLOTH SHALL BE A SUBSURFACE
DRAINAGE GEOTEXTILE IN ACCORDANCE
WITH SEC 1011. COST OF FURNISHING
AND INSTALLING FILTER CLOTH WILL BE
CONSIDERED COMPLETELY COVERED BY
THE CONTRACT UNIT PRICE FOR OTHER
ITEMS.

~~~;;~,~. ~~,~.~.~-~~~~~I (TYP. )

GRANULAR BACKFILL--l

GRANULAR BACKFILL LIMITS
AND MEMBER DIMENSIONS

DESIGN UNIT STRESSES:
CLASS B-1 CONCRETE (BOX CULVERT) f'e = 4.000 PSI
REINFORCING STEEL (GRADE 60) fy = 60.000 PSI

DRAWING NOT TO SCALE. FOLLOW DIMENSIONS.

MINIMuM CLEARANCE TO REINFORCING STEEL SHALL BE 1!".

DATE EFFECTIVE:
DATE PREPARED:

12/0112011
511312015 703.86

SHEET NO.

1 OF 1



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 8 10 8 8 4 8.5 4 7.5 24.5 24.0 24.0 24.0 4 19 21.0 22.0 4 19 18.0 18.0 4 8.5 4 12 24.8 30 42 54 4 9 21.0 23.0 5 12 5 12 0

48 FT 9 11 8 8 4 8 4 7.5 24.9 25.0 25.0 25.0 4 19 21.0 22.0 4 19 18.0 18.0 4 8 4 10.5 25.0 31 43 55 4 9.5 21.0 23.0 5 12 5 12 0
46 FT 9 10 8 8 4 8 4 8 24.8 25.0 25.0 25.0 4 19 21.0 23.0 4 19 17.0 18.0 4 7.5 4 10.5 24.8 30 42 54 4 8.5 21.0 23.0 5 12 5 12 0
44 FT 9 10 8 8 4 8.5 4 8.5 24.8 25.0 25.0 25.0 4 20 21.0 23.0 4 20 17.0 18.0 4 8 4 11 24.8 30 42 54 4 9 21.0 23.0 5 12 5 12 0
42 FT 9 10 8 8 4 9 4 9 24.8 25.0 25.0 25.0 4 21 21.0 23.0 4 21 17.0 18.0 4 8 4 11.5 24.8 30 42 54 4 9 21.0 23.0 5 12 5 12 0

38 FT 8 9 8 8 4 9 4 8 24.5 24.0 24.0 24.0 4 20 21.0 22.0 4 20 18.0 18.0 4 8 4 10 24.4 29 41 53 4 8.5 21.0 23.0 5 12 5 12 0

r;::::========================:=====:=::::::::===============:::::::::=:::::::::::::==::::::::======================:::;-----------------,oSPAN (S) = 3 FT HEIGHT (HT) = 2 FT OR 3 FT OR 4 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

oncrNt----rT_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R.:.;S'-+_-,-__,-_.:;.J'13r B::.;A.;..R.;..S'--------;:-::- +_,.._.;..H,1...;B::.;A.;..R.:.;S:....,.__-+_-,_...;H.::;2r"B.:.:A;.;.R.:;.S..,...__+A.:.:2=-,:B.:.:A.;..R;.:S'+_--r_---,_--::J...;4""T"'B.:.:A;.;.R.:;.S_--;';":;-__--1_---r_...;H.:.;3'r-'B.:.:A.;..R;.:S'-r__+.::;B.;..1--rB;.;.AR.;..S"-t_.::;B'T2.....::B.:.:A;.;.RrS----l g
TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cHccT=-=cc2",c-r-H"';;':':~==3"""'"'-'--'-'H-=T-=-=4-,-J, SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 f-cH-=T=-=-=2""",",TH-cTccK=-=33=-''''""'H-=T-=-=4-'-!' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 :

w
1 FT 10 8 8 8 4 8.5 4 10.5 26.8 26.0 26.0 26.0 4 24 39.5 30.5 4 24 20.0 20.0 4 12 4 12 36.0 28 40 52 4 12 25.0 25.0 5 12 5 12 12 <I
2 FT 10 8 8 8 4 8.5 4 10.5 26.8 26.0 26.0 26.0 4 24 39.5 30.5 4 24 20.0 20.0 4 12 4 12 35.0 28 40 52 4 12 24.0 24.0 5 12 5 12 12 ~

4 FT 8 8 8 8 4 12 4 12 26.8 24.0 24.0 24.0 4 24 39.5 34.0 4 24 19.0 19.0 4 12 4 12 31.1 28 40 52 4 12 23.0 24.0 5 12 5 12 12 >-
-..J

6 FT 8 8 8 8 4 12 4 12 31.1 24.0 24.0 24.0 4 24 26.0 26.0 4 24 18.0 18.0 4 12 4 12 28.9 28 40 52 4 12 22.0 23.0 5 12 5 12 12 <I
8 FT 8 8 8 8 4 12 4 12 28.5 24.0 24.0 24.0 4 24 24.0 24.0 4 24 18.0 18.0 4 12 4 12 27.3 28 40 52 4 12 22.0 23.0 5 12 5 12 0 u

10 FT 8 8 8 8 4 12 4 12 27.1 24.0 24.0 24.0 4 24 23.0 24.0 4 24 18.0 18.0 4 12 4 12 26.5 28 40 52 4 12 22.0 23.0 5 12 5 12 0 is
12 FT 8 8 8 8 4 12 4 12 25.0 24.0 24.0 24.0 4 24 21.0 23.0 4 24 18.0 18.0 4 12 4 12 24.5 28 40 52 4 12 22.0 23.0 5 12 5 12 0 go

u
14 FT 8 8 8 8 4 12 4 12 24.9 24.0 24.0 24.0 4 24 21.0 23.0 4 24 18.0 18.0 4 12 4 12 24.5 28 40 52 4 12 22.0 23.0 5 12 5 12 0 w

-..J

16 FT 8 8 8 8 4 12 4 12 24.8 24.0 24.0 24.0 4 24 21.0 22.0 4 24 18.0 18.0 4 12 4 12 24.4 28 40 52 4 11.5 22.0 23.0 5 12 5 12 0 w

18 FT 8 8 8 8 4 12 4 12 24.8 24.0 24.0 24.0 4 24 21.0 22.0 4 24 18.0 18.0 4 12 4 12 24.4 28 40 52 4 11 22.0 23.0 5 12 5 12 0 i'5
20 FT 8 8 8 8 4 12 4 12 24.6 24.0 24.0 24.0 4 24 21.0 22.0 4 24 18.0 18.0 4 12 4 12 24.3 28 40 52 4 10.5 22.0 23.0 5 12 5 12 0 ~

22 FT 8 8 8 8 4 12 4 12 24.6 24.0 24.0 24.0 4 24 21.0 22.0 4 24 18.0 18.0 4 12 4 12 24.3 28 40 52 4 9.5 22.0 23.0 5 12 5 12 0 Vl«
24 FT 8 8 8 8 4 12 4 12 24.5 24.0 24.0 24.0 4 24 21.0 22.0 4 24 18.0 18.0 4 11.5 4 12 24.3 28 40 52 4 9 22.0 23.0 5 12 5 12 0 :r:

26 FT 8 8 8 8 4 12 4 12 24.5 24.0 24.0 24.0 4 24 21.0 22.0 4 24 18.0 18.0 4 10.5 4 11 24.1 28 40 52 4 9 22.0 23.0 5 12 5 12 0 ~

28 FT 8 8 8 8 4 12 4 11 24.5 24.0 24.0 24.0 4 24 21.0 22.0 4 24 18.0 18.0 4 10 4 10 24.1 28 40 52 4 8.5 22.0 23.0 5 12 5 12 0 f-

30 FT 8 8 8 8 4 11 4 10.5 24.5 24.0 24.0 24.0 4 24 21.0 22.0 4 24 18.0 18.0 4 9 4 9.5 24.1 28 40 52 4 8 22.0 23.0 5 12 5 12 0 ~
:r:

32 FT 8 9 8 8 4 10.5 4 9.5 24.5 24.0 24.0 24.0 4 23 21.0 22.0 4 23 18.0 18.0 4 9.5 4 12 24.5 29 41 53 4 9.5 21.0 23.0 5 12 5 12 0 Vl

34 FT 8 9 8 8 4 10 4 9 24.5 24.0 24.0 24.0 4 22 21.0 22.0 4 22 18.0 18.0 4 9 4 11 24.4 29 41 53 4 9 21.0 23.0 5 12 5 12 0 Vl

36 FT 8 9 8 8 4 9.5 4 8.5 24.5 24.0 24.0 24.0 4 21 21.0 22.0 4 21 18.0 18.0 4 8.5 4 10.5 24.4 29 41 53 4 8.5 21.0 23.0 5 12 5 12 0

50 FT 10 11 8 8 4 8 4 8 25.1 26.0 26.0 26.0 4 20 21.0 23.0 4 20 17.0 18.0 4 7.5 4 10.5 25.1 31 43 55 4 9 21.0 23.0 5 12 5 12 0

SPAN (S) = 3 FT HEIGHT (HT) = 5 FT OR 6 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DncrNt----.T_H_IC_K,...N.;..E_S-rS_+.:::A.;,.1-;B::.;A:;,:R.:.;S4_-r_---._--::J.::;3,...::;;BA::.;R.:.;S':':K':":2:--_+_...,....--.:..H;.;.1,....:::B.::;.A.;..RS"'-r__+_-r----..:H.:.;2:,-::B:,:A.:.;R,::;S-r-__+...::A:.:;2c....;::.B.::;.A:.,:.RS"-t_-,-_---,_....::.J.;,.4,..:B::.;A::;.R;.::S:...,K':":3:--_+-_;-....:..:.H::;.3...;B::.;A::;.R;.::S'-r__+B::.;1:......,:B:.:A.:.;R.::;S+---=B:..:;:2.....::B.::;.A:.,:.RS;:---l

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-c
H
C":T=-_--=5"'T:-:

H
-=T-_6=-';-lSIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-5' HT-6' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 10 8 8 8 4 8.5 4 10.5 26.8 26.0 26.0 4 24 39.5 30.5 4 24 21.0 20.0 4 12 4 11.5 36.0 64 76 4 12 34.0 25.0 5 12 5 12 12
2 FT 10 8 8 8 4 8.5 4 10.5 26.8 26.0 26.0 4 24 39.5 30.5 4 24 20.0 20.0 4 12 4 11 36.0 64 76 4 12 34.0 24.0 5 12 5 12 12
4 FT 8 8 8 8 4 12 4 12 26.8 24.0 24.0 4 24 39.5 34.0 4 24 19.0 19.0 4 12 4 10 36.0 64 76 4 12 34.0 24.0 5 12 5 12 12
6 FT 8 8 8 8 4 12 4 12 26.824.024.0 4 24 39.526.0 4 24 18.019.0 4 12 4 9.536.0 64 76 4 12 34.0 23.0 5 12 5 12 12
8 FT 8 8 8 8 4 12 4 12 26.8 24.0 24.0 4 24 39.5 24.0 4 24 18.0 18.0 4 12 4 9 36.0 64 76 4 12 24.0 23.0 5 12 5 12 0
10FT 8 8 8 8 4 12 4 12 26.824.024.0 4 24 39.523.0 4 24 18.018.0 4 12 4 8.536.0 64 76 4 12 23.0 23.0 5 12 5 12 0
12 FT 8 8 8 8 4 12 4 12 34.9 24.0 24.0 4 24 22.0 22.0 4 24 17.0 18.0 4 12 4 9 34.4 64 76 4 12 22.0 23.0 5 12 5 12 0
14 FT 8 8 8 8 4 12 4 11 34.5 24.0 24.0 4 24 22.0 22.0 4 24 17.0 18.0 4 12 4 8.5 34.1 64 76 4 12 22.0 23.0 5 12 5 12 0
16 FT 8 8 8 8 4 12 4 10 34.3 24.0 24.0 4 24 22.0 22.0 4 24 17.0 18.0 4 12 4 8 33.9 64 76 4 12 22.0 23.0 5 12 5 12 0
18 FT 8 8 8 8 4 12 4 9 34.0 24.0 24.0 4 24 22.0 22.0 4 24 17.0 18.0 4 12 4 7.5 33.8 64 76 4 12 22.0 23.0 5 12 5 12 0
20 FT 8 8 8 8 4 12 4 8 33.8 24.0 24.0 4 24 22.0 22.0 4 24 17.0 18.0 4 12 4 7 33.6 64 76 4 11.5 22.0 23.0 5 12 5 12 0
22 FT 8 8 8 8 4 12 4 7.533.624.024.0 4 24 22.022.0 4 24 17.0 18.0 4 12 4 6.533.5 64 76 4 10.522.0 23.0 5 12 5 12 0
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

8 8 8 8 4 12 4 7 33.5 24.0 24.0 4 24 22.0 22.0 4 24 17.0 18.0 4 11.5 4 6 33.4 64 76 4 10.5 22.0
8 8 8 8 4 12 46.533.424.024.0 4 2421.022.0 4 24 17.018.0 410.55 6.533.3 64 76 4 1022.0
8 8 8 8 4 12 4 6 33.3 24.0 24.0 4 24 21.0 22.0 4 24 17.0 18.0 4 10 5 6 33.1 64 76 4 9.5 22.0
8 8 9 8 4 11.5 4 6.5 32.3 24.0 24.0 4 24 21.0 22.0 4 24 17.0 18.0 4 9.5 4 6 32.1 64 76 4 9 22.0
8 9 9 8 4 11 4 6.5 32.1 24.0 24.0 4 24 21.0 22.0 4 24 17.0 18.0 4 10 4 6.5 34.1 65 77 4 10.5 22.0
8 9 9 8 4 10 4 6 32.0 24.0 24.0 4 23 21.0 22.0 4 23 17.0 18.0 4 9.5 4 6 34.0 65 77 4 10 22.0
8 9 9 8 4 9.5 5 7 32.0 24.0 24.0 4 22 21.0 22.0 4 22 17.0 18.0 4 9 4 6 34.0 65 77 4 10 22.0
8 9 9 8 4 9 5 6.5 32.0 24.0 28.0 4 21 21.0 22.0 4 21 17.0 18.0 4 8.5 5 7 34.0 65 77 4 9.5 22.0
8 10 9 8 4 8.5 5 6 31.9 24.0 24.0 4 20 21.0 22.0 4 20 17.0 18.0 4 9 4 6 35.5 66 78 4 10.5 23.0
9 10 9 8 4 9.5 5 6.5 33.4 25.0 29.0 4 22 21.0 22.0 4 22 17.0 18.0 4 9 5 7 35.3 66 78 4 10 23.0
9 10 9 8 4 9 5 6.5 33.3 25.0 29.0 4 21 21.0 22.0 4 21 17.0 18.0 4 8.5 5 6.5 35.3 66 78 4 10 23.0
9 10 9 8 4 8.5 5 6 33.3 25.0 29.0 4 21 21.0 22.0 4 21 17.0 18.0 4 8 5 6.5 35.1 66 78 4 9.5 23.0
9 11 9 8 4 8 5 6 33.1 25.0 29.0 4 20 21.0 22.0 4 20 17.0 18.0 4 8.5 5 6.5 36.4 67 79 4 10 23.0
9 11 9 8 4 7.5 5 6 33.1 25.0 29.0 4 19 21.0 22.0 4 19 17.0 18.0 4 8.5 5 6.5 36.4 67 79 4 10 23.0

C5 08

23.0 5
22.0 5
22.0 5
23.0 5
23.0 5
23.0 5
23.0 5
23.0 5
23.0 5
23.0 5
23.0 5
23.0 5
23.0 5
23.0 5

12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 11.5 0
5 11 0
5 10 0
5 10 0
5 9.5 0
5 9 0
5 8.5 0
5 8.5 0
5 8.5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

SHEET NO.

1 OF 27703.87

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 3 FEET
HEIGHT (HT): 2 THRU 6 FEET

DATE EFFECTIVE:
DATE PREPARED:
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40 FT 10 12 8 8 4 6 4 9 22.0 26.0 26.0 4 13 24.0 26.0 4 13 18.0 19.0 4 6.5 4 9.5 20.5 32 44 4 7 24.0 27.0 5 12 5 12 0

48 FT 12 13 8 8 4 6 4 8.5 21.5 28.0 28.0 4 13 23.0 26.0 4 13 18.0 19.0 4 6 4 8.5 20.8 33 45 4 6.5 24.0 27.0 5 12 5 12 0
46 FT 11 13 8 8 4 6 4 8.5 21.8 27.0 27.0 4 12 23.0 26.0 4 12 18.0 19.0 4 6 4 8.5 20.5 33 45 4 6.5 23.0 27.0 5 12 5 12 0
44 FT 11 12 8 8 4 6 4 9.5 21.6 27.0 27.0 4 13 23.0 26.0 4 13 18.0 19.0 4 6 4 9.5 20.8 32 44 4 6 24.0 26.0 5 12 5 12 0
42 FT 11 12 8 8 4 6.5 4 9.5 21.6 27.0 27.0 4 14 23.0 26.0 4 14 18.0 19.0 4 6 4 9.5 20.8 32 44 4 6.5 24.0 26.0 5 12 5 12 0

38 FT 10 12 8 8 4 6.5 4 9.5 22.0 26.0 26.0 4 13 24.0 26.0 4 13 18.0 19.0 4 6.5 4 9.5 20.5 32 44 4 7.5 24.0 27.0 5 12 5 12 0

r;::::===============================::::::=====:::=::::::::::::::===::::::::::::::::::::::::======================:;--------------------,oSPAN (S) = 4 FT HEIGHT (HT) = 2 FT OR 3 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

DE
F

51 LI GLN r----,T_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R,:,:S'-+_-,-__r-_,;;.J'13r B::.;A.;..R.;..S,,-;-;-:::-_-+_--,_.;..H.;..1r B""A.;..R,;;.S..,...__+_..,.----,-H.:.:2r B;;,.A;;,.R",S...,.__+""A::.;2...,B::.;A.;..R.:.:S'-+_-,-__r----'J:...4'-r"B;;,.A;;,.R"'S"";';":;--_+_..,.----'-H.:.:3r B.;..A;;,.R"'S...,.__+=.B.;..1...,BrA.;..R..:;S,-+_",B..:r2...,.::.B""A;.;.RrS----l g
K2 K3 <t

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cHccT=-=cc
2
-7':';::""'H"'T-=3=-,.-lSIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT=2' HT=3' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 8

1 FT 10 8 8 8 4 7 4 10.5 30.3 26.0 26.0 4 24 47.5 36.5 4 24 21.0 20.0 4 12 4 12 29.4 28 40 4 12 27.0 28.0 5 12 5 12 12 <I
2 FT 10 8 8 8 4 7 4 10.5 30.3 26.0 26.0 4 24 47.5 36.5 4 24 21.0 20.0 4 12 4 12 27.3 28 40 4 11.5 27.0 27.0 5 12 5 12 12 ~

4 FT 8 8 8 8 4 12 4 12 28.6 24.0 24.0 4 24 33.0 36.0 4 24 20.0 20.0 4 12 4 12 25.0 28 40 4 11.5 26.0 27.0 5 12 5 12 12 >-
-..J

6 FT 8 8 8 8 4 12 4 12 26.0 24.0 24.0 4 24 28.0 29.0 4 24 19.0 19.0 4 12 4 12 24.1 28 40 4 10.5 25.0 26.0 5 12 5 12 12 <I
8 FT 8 8 8 8 4 12 4 12 24.8 24.0 24.0 4 24 26.0 28.0 4 24 19.0 19.0 4 12 4 12 23.5 28 40 4 10 25.0 26.0 5 12 5 12 0 u

10 FT 8 8 8 8 4 12 4 12 24.1 24.0 24.0 4 24 26.0 27.0 4 24 19.0 19.0 4 12 4 12 23.1 28 40 4 9 25.0 26.0 5 12 5 12 0 is
12 FT 8 8 8 8 4 12 4 12 23.6 24.0 24.0 4 23 25.0 26.0 4 23 18.0 19.0 4 12 4 12 22.9 28 40 4 8 25.0 26.0 5 12 5 12 0 go

u
14 FT 8 8 8 8 4 12 4 12 23.4 24.0 24.0 4 22 25.0 26.0 4 22 18.0 18.0 4 11 4 12 22.6 28 40 4 7.5 24.0 26.0 5 12 5 12 0 w

-..J

16 FT 8 8 8 8 4 12 4 12 22.5 24.0 24.0 4 21 24.0 25.0 4 21 18.0 18.0 4 10.5 4 12 22.1 28 40 4 7.5 24.0 25.0 5 12 5 12 0 w

18 FT 8 8 8 8 4 11.5 4 12 22.5 24.0 24.0 4 20 24.0 25.0 4 20 18.0 18.0 4 9.5 4 10.5 22.1 28 40 4 7 24.0 25.0 5 12 5 12 0 i'5
20 FT 8 8 8 8 4 10.5 4 11 22.4 24.0 24.0 4 18 24.0 25.0 4 18 18.0 18.0 4 8.5 4 9.5 22.1 28 40 4 6.5 24.0 25.0 5 12 5 12 0 ~

22 FT 8 8 8 8 4 9.5 4 10 22.4 24.0 24.0 4 17 24.0 25.0 4 17 18.0 18.0 4 7.5 4 9 22.0 28 40 4 6 24.0 25.0 5 12 5 12 0 Vl
<t

24 FT 8 9 8 8 4 8.5 4 9 22.6 24.0 24.0 4 15 24.0 25.0 4 15 18.0 18.0 4 8 4 11.5 21.4 29 41 4 7 24.0 26.0 5 12 5 12 0 :r:

26 FT 8 9 8 8 4 8 4 8.5 22.5 24.0 24.0 4 14 24.0 25.0 4 14 18.0 18.0 4 7 4 11 21.4 29 41 4 6.5 24.0 26.0 5 12 5 12 0 ~

28 FT 8 10 8 8 4 7.5 4 8 22.8 24.0 24.0 4 13 24.0 25.0 4 13 18.0 18.0 4 7.5 4 12 20.9 30 42 4 7 24.0 26.0 5 12 5 12 0 f-

30 FT 9 10 8 8 4 7.5 4 10 22.1 25.0 25.0 4 15 24.0 26.0 4 15 18.0 18.0 4 7 4 12 21.0 30 42 4 7 24.0 26.0 5 12 5 12 0 ~
:r:

32 FT 9 10 8 8 4 7 4 9.5 22.1 25.0 25.0 4 14 24.0 26.0 4 14 18.0 18.0 4 6 4 12 21.0 30 42 4 6 24.0 26.0 5 12 5 12 0 Vl

34 FT 9 11 8 8 4 6.5 4 9 22.3 25.0 25.0 4 13 24.0 26.0 4 13 18.0 18.0 4 6.5 4 10.5 20.6 31 43 4 7 24.0 26.0 5 12 5 12 0 Vl

36 FT 10 11 8 8 4 7 4 10 21.9 26.0 26.0 4 14 24.0 26.0 4 14 18.0 19.0 4 6.5 4 10.5 20.9 31 43 4 7 24.0 26.0 5 12 5 12 0

50 FT 12 13 8 8 5 9 4 8.5 21.5 28.0 28.0 4 13 23.0 26.0 4 13 18.0 19.0 5 8.5 4 8.5 20.8 33 45 4 6 24.0 27.0 5 12 5 12 0

SPAN (S) = 4 FT HEIGHT (HT) = 4 FT OR 5 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DnC~Nr----rT_H_IC_K,...N.;..E_S"'TS_+.:::A.;,.1-;B::.;A:.:R,:,:S4_...,._---r_--:::J=.3r-"'BA::.:R.:.:S::.,K':":2:--_+_..,.---.:..H'-'1,....:::B.:::A:..:.RS::...... __+_""T""---..:H.:.:2:,-::B:.:A.:.;R=.S""T""__+...::A:.::2c....;::.B.:::A:..:.RS~_-,-_---r_....::.J .;,.4,..:B::.;A::;.R;.::S:...,K':":3:--_+-_;-....:..:.H::;.3...;B::.;A::;.R;.::S:......-__+B::.;1:......,:B:.:A.:.;R.:.:S+---=B:..:;:2:.....:::B.:::A;.;.RS;:---l

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-c
H
C":T=-_C":4"':';::""'H-=-T-_5=-,.-lSIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-4' HT-5' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 10 8 8 8 4 7 4 10.5 30.3 26.0 26.0 4 24 47.5 36.5 4 24 21.0 21.0 4 12 4 12 42.0 52 64 4 12 28.0 28.0 5 12 5 12 12
2 FT 10 8 8 8 4 7 4 10.5 30.3 26.0 26.0 4 24 47.5 36.5 4 24 21.0 21.0 4 12 4 12 39.1 52 64 4 11 27.0 28.0 5 12 5 12 12
4 FT 8 8 8 8 4 12 4 12 30.3 24.0 24.0 4 24 47.5 37.0 4 24 20.0 20.0 4 12 4 12 34.8 52 64 4 11 26.0 27.0 5 12 5 12 12
6 FT 8 8 8 8 4 12 4 12 34.6 24.0 24.0 4 24 29.0 30.0 4 24 19.0 19.0 4 12 4 11.5 32.1 52 64 4 10.525.0 26.0 5 12 5 12 12
8 FT 8 8 8 8 4 12 4 12 31.4 24.0 24.0 4 24 27.0 28.0 4 24 19.0 19.0 4 12 4 11 30.3 52 64 4 9.5 25.0 26.0 5 12 5 12 0
10 FT 8 8 8 8 4 12 4 12 29.9 24.0 24.0 4 24 26.0 27.0 4 24 19.0 19.0 4 12 4 10.5 29.3 52 64 4 9 25.0 26.0 5 12 5 12 0
12 FT 8 8 8 8 4 12 4 12 29.1 24.0 24.0 4 24 25.0 27.0 4 24 18.0 19.0 4 11.5 4 10 28.5 52 64 4 8.5 24.0 26.0 5 12 5 12 0
14 FT 8 8 8 8 4 12 4 11 28.5 24.0 24.0 4 23 25.0 26.0 4 23 18.0 19.0 4 10.5 4 9.5 28.1 52 64 4 7.5 24.0 26.0 5 12 5 12 0
16 FT 8 8 8 8 4 12 4 11 26.9 24.0 24.0 4 22 24.0 26.0 4 22 18.0 19.0 4 10 4 9.5 26.6 52 64 4 7.5 24.0 26.0 5 12 5 12 0
18 FT 8 8 8 8 4 11 4 10 26.8 24.0 24.0 4 21 24.0 26.0 4 21 18.0 19.0 4 9 4 8.5 26.5 52 64 4 7 24.0 26.0 5 12 5 12 0
20 FT 8 8 8 8 4 10 4 9 26.8 24.0 24.0 4 19 24.0 26.0 4 19 18.0 19.0 4 8 4 8 26.4 52 64 4 6.5 24.0 26.0 5 12 5 12 0
22 FT 8 8 8 8 4 9 4 8 26.6 24.0 24.0 4 17 24.0 26.0 4 17 18.0 18.0 4 7 4 7 26.4 52 64 4 6 24.0 26.0 5 12 5 12 0
24 FT 8 9 8 8 4 8.5 4 7.5 26.6 24.0 24.0 4 16 24.0 25.0 4 16 18.0 18.0 4 7.5 4 8.5 26.6 53 65 4 7 24.0
26 FT 8 9 8 8 4 8 4 7 26.6 24.0 24.0 4 14 24.0 25.0 4 14 18.0 18.0 4 7 4 8 26.5 53 65 4 6.5 24.0
28 FT 8 10 8 8 4 7.5 4 6 26.6 24.0 24.0 4 13 24.0 25.0 4 13 18.0 18.0 4 7.5 4 9.5 26.8 54 66 4 7.5 24.0
30 FT 9 10 8 8 4 7.5 4 7.5 26.9 25.0 25.0 4 15 24.0 26.0 4 15 18.0 19.0 4 7 4 9 26.9 54 66 4 7 24.0
32 FT 9 10 8 8 4 7 4 7 26.9 25.0 25.0 4 14 24.0 26.0 4 14 18.0 19.0 4 6 4 8 26.8 54 66 4 6 24.0
34 FT 9 11 8 8 4 6.5 4 6.5 26.9 25.0 25.0 4 13 24.0 26.0 4 13 18.0 18.0 4 6.5 4 8.5 27.0 55 67 4 7 24.0
36 FT 10 11 8 8 4 7 4 6.5 27.1 26.0 26.0 4 14 23.0 26.0 4 14 18.0 19.0 4 6.5 4 8 27.1 55 67 4 7 24.0
38 FT 10 12 8 8 4 6.5 4 6 27.3 26.0 26.0 4 14 23.0 26.0 4 14 18.0 19.0 4 6.5 4 8 27.4 56 68 4 7.5 24.0
40 FT 10 12 8 8 4 6 5 8 27.1 26.0 26.0 4 13 23.0 26.0 4 13 18.0 19.0 4 6.5 4 7.5 27.4 56 68 4 7 24.0
42 FT 11 12 8 8 4 6.5 5 9 27.4 27.0 27.0 4 14 23.0 26.0 4 14 18.0 19.0 4 6 4 7 27.4 56 68 4 6.5 24.0
44 FT 11 12 8 8 4 6 5 8.5 27.4 27.0 27.0 4 13 23.0 26.0 4 13 18.0 19.0 4 6 4 6.5 27.4 56 68 4 6.5 24.0
46 FT 11 13 8 8 4 6 5 8.5 27.5 27.0 27.0 4 13 23.0 26.0 4 13 18.0 19.0 4 6 4 7 27.6 57 69 4 6.5 24.0
48 FT 12 13 8 8 4 6 5 8.5 27.6 28.0 28.0 4 14 23.0 25.0 4 14 18.0 18.0 4 6 4 6.5 27.8 57 69 4 6.5 24.0
50 FT 12 13 8 8 4 6 5 8.5 27.6 28.0 28.0 4 13 23.0 25.0 4 13 18.0 18.0 5 9 4 6 27.8 57 69 4 6 24.0

C5 08

26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5
26.0 5

12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 11.5 0
5 11 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 4 FEET
HEIGHT (HT): 2 THRU 5 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
tIl

Vl
f-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S---,- *-,,-,-T-,-;Io+- ---'S'----- -*..:-T:..:.X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i I lJlj
*-__"-C4-'----_---' *-__C=-7-'----_-......I' f------'0=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N
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SPAN (S) = 4 FT HEIGHT (HT) = 6 FT OR 7 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3
SIZE

<t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=6' HT=7 '
SIZE SPA. C5 Q8 SIZE SPA. C6 Q9 SIZE SPA. SIZE SPA. C4

HT=6' HT=7'
SIZE SPA. C7 Q10 SIZE SPA. SPA. G1

0
w

1 FT 10 8 8 8 4 6.5 4 10.5 30.3 26.0 26.0 4 24 47.5 36.5 4 24 22.0 21.0 4 12 4 9 42.0 76 88 4 11.5 40.0 28.0 5 12 5 12 12 -..J
<t

2 FT 10 8 8 8 4 6.5 4 10.5 30.3 26.0 26.0 4 24 47.5 36.5 4 24 21.0 21.0 4 12 4 8.5 42.0 76 88 4 11 40.0 28.0 5 12 5 12 12 w
Vl

4 FT 8 8 8 8 4 12 4 10 30.3 24.0 24.0 4 24 47.5 37.0 4 24 20.0 20.0 4 12 4 7.5 42.0 76 88 4 11 29.0 27.0 5 12 5 12 12 >-
-..J

6 FT 8 8 8 8 4 12 4 10 30.3 24.0 24.0 4 24 47.5 29.0 4 24 19.0 19.0 4 12 4 7 42.0 76 88 4 10 27.0 26.0 5 12 5 12 12 -..J
<t

8 FT 8 8 8 8 4 12 4 9 30.3 24.0 24.0 4 24 47.5 28.0 4 24 19.0 19.0 4 12 4 6.5 42.0 76 88 4 9.5 26.0 26.0 5 12 5 12 0 ::
10FT 8 8 8 8 4 12 4 8 43.1 24.0 24.0 4 24 28.0 27.0 4 24 18.0 19.0 4 12 4 6.5 40.6 76 88 4 9 25.0 26.0 5 12 5 12 0 z

0

12 FT 8 8 8 8 4 12 4 7.5 40.5 24.0 24.0 4 24 27.0 26.0 4 24 18.0 19.0 4 11.5 4 6 39.1 76 88 4 8.5 25.0 26.0 5 12 5 12 0
0::
>-

14 FT 8 8 8 8 4 12 4 6.5 39.3 24.0 24.0 4 23 26.0 26.0 4 23 18.0 19.0 4 10.5 5 6.5 38.4 76 88 4 8 25.0 26.0 5 12 5 12 0
u
W
-..J

16 FT 8 8 8 8 4 12 4 6.5 35.5 24.0 24.0 4 23 24.0 25.0 4 23 18.0 19.0 4 10 5 6.5 35.4 76 88 4 7.5 24.0 26.0 5 12 5 12 0 w

18 FT 8 8 8 8 4 11.5 4 6 35.3 24.0 24.0 4 21 24.0 25.0 4 21 18.0 18.0 4 9 5 6 35.1 76 88 4 7 24.0 26.0 5 12 5 12 0 z
w

20 FT 8 8 8 8 4 10 5 6.5 35.0 24.0 28.0 4 19 24.0 25.0 4 19 18.0 18.0 4 8 6 6.5 38.0 76 88 4 6.5 24.0 26.0 5 12 5 12 0 w
<Il

22 FT 8 9 8 8 4 9.5 5 6 34.6 24.0 28.0 4 18 24.0 25.0 4 18 18.0 18.0 4 8.5 5 6 36.1 77 89 4 8 25.0 26.0 5 12 5 11.5 0 Vl
<t

24 FT 8 9 9 8 4 8.5 5 6.5 34.1 24.0 28.0 4 16 24.0 25.0 4 16 18.0 18.0 4 8 5 7 35.6 77 89 4 7.5 25.0 26.0 5 12 5 11.5 0 :r:

26 FT 8 9 9 8 4 8 5 6 34.0 24.0 28.0 4 15 24.0 25.0 4 15 18.0 18.0 4 7.5 5 6.5 35.5 77 89 4 7 25.0 26.0 5 12 5 11 0 ~

28 FT 8 10 9 8 4 7.5 6 7.5 36.8 24.0 28.0 4 14 24.0 25.0 4 14 18.0 18.0 4 7.5 5 7 36.6 78 90 4 7.5 25.0 26.0 5 12 5 10.5 0 >-
30 FT 9 10 9 8 4 8 5 6 35.0 25.0 29.0 4 15 24.0 25.0 4 15 18.0 18.0 4 7 5 6.5 36.4 78 90 4 7 25.0 26.0 5 12 5 10 0

w
w

32 FT 9 10 9 8 4 7.5 5 6 35.0 25.0 29.0 4 14 24.0 25.0 4 14 18.0 18.0 4 6.5 5 6 36.3 78 90 4 6.5 25.0 26.0 5 12 5 9.5 0
:r:
Vl

34 FT 9 11 9 8 4 7 5 6 34.9 25.0 29.0 4 13 24.0 25.0 4 13 18.0 18.0 4 7 5 6.5 37.4 79 91 4 7 25.0 26.0 5 12 5 9 0 ~
36 FT 10 11 9 8 4 7 5 6.5 35.9 26.0 30.0 4 15 24.0 25.0 4 15 18.0 18.0 4 7 5 6 37.0 79 91 4 7 25.0 26.0 5 12 5 8.5 0 :r:

>-
38 FT 10 11 9 8 4 7 5 6 35.8 26.0 30.0 4 14 24.0 25.0 4 14 18.0 18.0 4 6.5 6 7.5 40.0 79 91 4 6.5 25.0 26.0 5 12 5 8.5 0 z
40 FT 10 12 9 8 4 6.5 5 6 35.6 26.0 30.0 4 13 24.0 25.0 4 13 18.0 18.0 4 6.5 5 6 38.3 80 92 4 7 25.0 26.0 5 12 5 8.5 0

0

>-
42 FT 10 12 9 8 4 6 5 6 35.6 30.0 30.0 4 12 24.0 25.0 4 12 18.0 18.0 4 6.5 6 7.5 41.1 80 92 4 6.5 25.0 26.0 5 12 5 8.5 0 z

w
44 FT 11 12 9 8 4 6.5 6 7.5 39.5 31.0 35.0 4 14 24.0 25.0 4 14 18.0 18.0 4 6 6 7 40.9 80 92 4 6.5 25.0 26.0 5 12 5 8.5 0 Vl

w
46 FT 11 13 9 8 4 6 6 6.5 39.4 31.0 35.0 4 13 24.0 25.0 4 13 18.0 18.0 4 6.5 6 7.5 42.0 81 93 4 6.5 26.0 26.0 5 12 5 8.5 0 0::

0-

48 FT 11 13 10 8 4 6 5 6 36.3 27.0 31.0 4 13 23.0 25.0 4 13 18.0 18.0 4 6 5 6.5 38.4 81 93 4 6.5 25.0 26.0 5 12 5 8 0
~

50 FT 12 13 11 8 4 6 5 7 37.0 28.0 32.0 4 14 23.0 25.0 4 14 18.0 18.0 4 6 5 7.5 37.9 81 93 4 6 25.0 26.0 5 12 5 7.5 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 4 FEET
HEIGHT (HT): 6 THRU 7 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
<Il

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .
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:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 13 14 8 8 5 8 4 7.5 23.4 29.0 29.0 5 16 26.0 29.0 5 16 19.0 19.0 5 8 4 7.5 22.8 46 58 5 8 26.0 30.0 5 12 5 12 0

48 FT 14 15 8 8 5 7 4 7 23.4 30.0 30.0 5 15 25.0 29.0 5 15 18.0 19.0 5 7 4 7 22.9 47 59 5 7 26.0 30.0 5 12 5 12 0
46 FT 14 15 8 8 5 7.5 4 7 23.4 30.0 30.0 5 16 25.0 29.0 5 16 18.0 19.0 5 7.5 4 7 22.9 47 59 5 7.5 26.0 30.0 5 12 5 12 0
44 FT 13 15 8 8 5 7.5 4 7 23.6 29.0 29.0 5 15 26.0 29.0 5 15 19.0 19.0 5 7.5 4 7 22.8 47 59 5 8 26.0 30.0 5 12 5 12 0
42 FT 13 14 8 8 5 7.5 4 7.5 23.4 29.0 29.0 5 16 26.0 29.0 5 16 19.0 19.0 5 7.5 4 7.5 22.8 46 58 5 7.5 26.0 30.0 5 12 5 12 0

38 FT 12 14 8 8 5 8 4 7 23.6 28.0 28.0 5 16 26.0 29.0 5 16 19.0 19.0 5 8 4 7.5 22.6 46 58 5 8.5 26.0 30.0 5 12 5 12 0

r;::::=============================::::::::::::::=====:::=:::::::::::::::::::=::::::::===::::::::======================:;--------------------,oSPAN (S) = 5 FT HEIGHT (HT) = 3 FT OR 4 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

DE
F

51 LI GLN r----,T_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R,:,:S'-+_-,-__r-_,;;.J'13r B::.;A.;..R.;..S,,-;-;-:::-_-+_--,_.;..H.;..1r B""A.;..R,;;.S..,...__+_..,.----,-H.:.:2r B;;,.A;;,.R",S...,.__+""A::.;2...,B::.;A.;..R.:.:S'-+_-,-__r----'J:...4'-r"B;;,.A;;,.R"'S"";';":;--_+_..,.----'-H.:.:3r B.;..A;;,.R"'S...,.__+=.B.;..1...,Br A.;..R..:;S,-+_",B..:r2...,.::.B""A;.;.RrS----l g
K2 K3 <t

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cHccT=-=--=3c7':';::""'H"'T-=4c-,.-lSIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT=3' HT=4' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 8
1 FT 10 8 8 8 5 9 4 10.5 33.9 26.0 26.0 4 19 56.5 42.5 4 19 22.0 21.0 4 12 4 12 33.9 40 52 4 8.5 30.0 31.0 5 12 5 12 12 <I
2 FT 11 8 8 8 4 6 4 9.5 33.9 27.0 27.0 4 21 56.5 42.5 4 21 22.0 21.0 4 12 4 12 31.1 40 52 4 8.5 30.0 31.0 5 12 5 12 12 ~

4 FT 8 8 8 8 4 10.5 4 12 32.1 24.0 24.0 4 20 38.0 46.0 4 20 20.0 20.0 4 12 4 12 28.4 40 52 4 8.5 29.0 30.0 5 12 5 12 12 >-
-..J

6 FT 8 8 8 8 4 12 4 12 29.3 24.0 24.0 4 21 31.0 34.0 4 21 20.0 20.0 4 12 4 12 27.0 40 52 4 8 28.0 29.0 5 12 5 12 12 <I
8 FT 8 8 8 8 4 12 4 12 27.5 24.0 24.0 4 20 30.0 31.0 4 20 19.0 19.0 4 11 4 11 26.3 40 52 4 7 28.0 29.0 5 12 5 12 0 u

10 FT 8 8 8 8 4 11 4 12 26.6 24.0 24.0 4 18 29.0 30.0 4 18 19.0 19.0 4 9.5 4 10.5 25.6 40 52 4 6.5 27.0 29.0 5 12 5 12 0 is
12 FT 8 8 8 8 4 10 4 10.5 26.1 24.0 24.0 4 16 28.0 30.0 4 16 19.0 19.0 4 8 4 9.5 25.3 40 52 4 6 27.0 29.0 5 12 5 12 0 go

u
14 FT 8 8 8 8 4 8.5 4 9.5 25.6 24.0 24.0 4 14 28.0 29.0 4 14 19.0 19.0 4 7 4 8.5 25.0 40 52 5 7 27.0 29.0 5 12 5 12 0 w

-..J

16 FT 8 9 8 8 4 8 4 8.5 25.6 24.0 24.0 4 13 28.0 29.0 4 13 19.0 19.0 4 7 4 11 24.3 41 53 4 6 27.0 29.0 5 12 5 12 0 w

18 FT 8 9 8 8 4 7.5 4 8 24.8 24.0 24.0 4 12 27.0 28.0 4 12 19.0 19.0 4 7 4 10.5 23.5 41 53 4 6 27.0 29.0 5 12 5 12 0 i'5
20 FT 8 9 8 8 4 7 4 7.5 24.6 24.0 24.0 5 17 27.0 28.0 5 17 19.0 19.0 4 6 4 9.5 23.5 41 53 5 7 27.0 29.0 5 12 5 12 0 ~

22 FT 9 10 8 8 4 7 4 9 24.3 25.0 25.0 4 12 27.0 29.0 4 12 19.0 19.0 4 6.5 4 12 23.1 42 54 4 6 27.0 29.0 5 12 5 12 0 Vl
<t

24 FT 9 11 8 8 4 6.5 4 8 24.4 25.0 25.0 5 17 27.0 29.0 5 17 19.0 19.0 4 6.5 4 10.522.6 43 55 4 6 26.0 30.0 5 12 5 12 0 :r:

26 FT 10 11 8 8 4 6.5 4 8.5 23.9 26.0 26.0 5 18 26.0 29.0 5 18 19.0 19.0 4 6 4 10.5 22.9 43 55 5 8 26.0 29.0 5 12 5 12 0 ~

28 FT 10 11 8 8 4 6 4 8 23.9 26.0 26.0 5 17 26.0 29.0 5 17 19.0 19.0 5 8.5 4 10.5 22.9 43 55 5 8 26.0 29.0 5 12 5 12 0 f-

30 FT 10 12 8 8 5 8 4 7 24.0 26.0 26.0 5 16 26.0 29.0 5 16 19.0 19.0 5 9 4 9.5 22.5 44 56 5 8.5 26.0 30.0 5 12 5 12 0 ~
:r:

32 FT 11 12 8 8 5 9 4 8 23.6 27.0 27.0 5 17 26.0 29.0 5 17 19.0 19.0 5 8.5 4 9.5 22.8 44 56 5 8 26.0 30.0 5 12 5 12 0 Vl

34 FT 11 13 8 8 5 8.5 4 7 23.8 27.0 27.0 5 16 26.0 29.0 5 16 19.0 19.0 5 8.5 4 8.5 22.5 45 57 5 8.5 26.0 30.0 5 12 5 12 0 Vl

36 FT 12 13 8 8 5 8.5 4 8 23.5 28.0 28.0 5 17 26.0 29.0 5 17 19.0 19.0 5 8 4 8.5 22.8 45 57 5 8 26.0 30.0 5 12 5 12 0

50 FT 14 16 8 8 5 7 4 6.5 23.6 30.0 30.0 5 15 25.0 29.0 5 15 18.0 19.0 5 7 4 6.5 22.9 48 60 5 7.5 26.0 30.0 5 12 5 12 0

SPAN (S) = 5 FT HEIGHT (HT) = 5 FT OR 6 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DnC~NI----rT_H_IC_K,...N.;..E_S"'TS_+.:::A.;,.1-;B::.;A:.:R,:,:S4_...,._---r_--:::J=.3r-"'BA::.:R.:.:S::.,K--=2:--_+_..,.---.:..H'-'1,....:::B.:::A:..:.RS::...... __+_""T""---..:H.:.:2:,-::B:.:A.:.;R=.S""T""__+...::A:.::2c....;::.B.:::A:..:.RS~_-,-_---r_....::.J .;,.4,..:B::.;A::;.R;.::S:...,K--=3:--_+-_;-....:..:.H::;.3...;B::.;A::;.R;.::S:......-__+B::.;1:......,:B:.:A.:.;R.:.:S+---=B:..:;:2:.....:::B.:::A;.;.RS;:---l

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-c
H
--=T=-_--=5"':.;::.,..,H-=-T-=6::-,.-lSIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-5' HT-6' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 11 8 8 8 4 6 4 9.5 33.9 27.0 27.0 4 22 56.5 42.5 4 22 23.0 23.0 4 12 4 10 47.5 64 76 4 8.5 31.0 31.0 5 12 5 12 12
2 FT 11 8 8 8 4 6 4 9.5 33.9 27.0 27.0 4 21 56.5 42.5 4 21 22.0 22.0 4 11 4 9.5 42.8 64 76 4 8 30.0 31.0 5 12 5 12 12
4 FT 8 8 8 8 4 10 4 10 33.9 24.0 24.0 4 20 56.5 46.0 4 20 21.0 21.0 4 12 4 9 38.9 64 76 4 8.5 29.0 30.0 5 12 5 12 12
6 FT 8 8 8 8 4 12 4 10.5 38.3 24.0 24.0 4 21 33.0 35.0 4 21 20.0 20.0 4 12 4 8.5 35.5 64 76 4 7.5 28.0 30.0 5 12 5 12 12
8 FT 8 8 8 8 4 12 4 10 34.4 24.0 24.0 4 20 30.0 31.0 4 20 19.0 20.0 4 10.5 4 8 33.5 64 76 4 7 28.0 29.0 5 12 5 12 0
10 FT 8 8 8 8 4 10.5 4 9 32.9 24.0 24.0 4 18 29.0 30.0 4 18 19.0 19.0 4 9 4 7.5 32.3 64 76 4 6.5 27.0 29.0 5 12 5 12 0
12 FT 8 8 8 8 4 9.5 4 8 31.9 24.0 24.0 4 16 28.0 30.0 4 16 19.0 19.0 4 7.5 4 7 31.3 64 76 4 6 27.0 29.0 5 12 5 12 0
14 FT 8 8 8 8 4 8.5 4 7 31.1 24.0 24.0 4 14 28.0 29.0 4 14 19.0 19.0 4 7 4 6 30.8 64 76 5 7 27.0 29.0 5 12 5 12 0
16 FT 8 9 8 8 4 8 4 6.5 30.8 24.0 24.0 4 13 28.0 29.0 4 13 19.0 19.0 4 7 4 7 30.9 65 77 4 6 27.0 29.0 5 12 5 12 0
18 FT 8 9 8 8 4 7.5 4 6.5 29.1 24.0 24.0 4 12 27.0 28.0 4 12 19.0 19.0 4 6.5 4 7 29.1 65 77 4 6 27.0 29.0 5 12 5 12 0
20 FT 8 9 8 8 4 7 5 7 29.0 24.0 24.0 5 17 27.0 28.0 5 17 19.0 19.0 4 6 4 6.5 29.0 65 77 5 7.5 27.0 29.0 5 12 5 12 0
22 FT 9 10 8 8 4 7 4 6.5 29.1 25.0 25.0 4 12 26.0 29.0 4 12 19.0 19.0 4 6 4 7.5 29.3 66 78 4 6 27.0 29.0 5 12 5 12 0
24 FT 9 10 8 8 4 6.5 4 6 29.1 25.0 25.0 5 17 26.0 29.0 5 17 19.0 19.0 5 8.5 4 7 29.1 66 78 5 7.5 27.0
26 FT 10 11 8 8 4 6.5 5 8 29.4 26.0 26.0 4 12 26.0 29.0 4 12 19.0 19.0 4 6 4 6.5 29.4 67 79 5 8.5 26.0
28 FT 10 11 8 8 4 6 5 7.5 29.3 26.0 26.0 5 17 26.0 29.0 5 17 19.0 19.0 5 8.5 4 6 29.4 67 79 5 8 26.0
30 FT 10 12 8 8 5 8.5 5 7.5 29.3 26.0 26.0 5 16 26.0 29.0 5 16 19.0 19.0 5 9 4 6 29.5 68 80 5 8.5 26.0
32 FT 11 12 8 8 5 9 5 8 29.5 27.0 31.0 5 17 26.0 29.0 5 17 19.0 19.0 5 8.5 5 8 29.6 68 80 5 8 26.0
34 FT 11 13 8 8 5 8.5 5 7.5 29.5 27.0 31.0 5 16 26.0 29.0 5 16 19.0 19.0 5 8.5 5 8.5 29.8 69 81 5 8.5 26.0
36 FT 12 13 8 8 5 8.5 5 8 29.8 28.0 32.0 5 17 26.0 29.0 5 17 18.0 19.0 5 8 5 8 29.9 69 81 5 8 26.0
38 FT 12 14 8 8 5 8 5 7.5 29.8 28.0 32.0 5 16 26.0 29.0 5 16 18.0 19.0 5 8.5 5 8.5 30.1 70 82 5 8.5 26.0
40 FT 12 14 8 8 5 7.5 5 7 29.8 28.0 32.0 5 15 26.0 29.0 5 15 18.0 19.0 5 8 5 8 30.0 70 82 5 8 26.0
42 FT 13 14 8 8 5 8 5 7.5 29.9 29.0 33.0 5 16 26.0 29.0 5 16 18.0 19.0 5 7.5 5 7.5 30.1 70 82 5 7.5 26.0
44 FT 13 15 8 8 5 7.5 5 7 30.0 29.0 33.0 5 15 26.0 29.0 5 15 18.0 19.0 5 8 5 8 30.4 71 83 5 8 27.0
46 FT 14 15 8 8 5 7.5 5 6.5 30.1 30.0 34.0 5 16 26.0 28.0 5 16 18.0 19.0 5 7.5 5 7.5 30.5 71 83 5 7.5 27.0
48 FT 14 15 9 8 5 7.5 5 8 30.6 30.0 34.0 5 16 26.0 28.0 5 16 18.0 19.0 5 7.5 5 8 30.8 71 83 5 7.5 27.0
50 FT 14 16 9 8 5 7 5 7.5 30.8 30.0 34.0 5 15 26.0 28.0 5 15 18.0 19.0 5 7.5 5 8 31.0 72 84 5 7.5 27.0

C5 08

29.0 5
29.0 5
29.0 5
30.0 5
30.0 5
30.0 5
30.0 5
30.0 5
30.0 5
30.0 5
30.0 5
30.0 5
30.0 5
30.0 5

12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 0
5 12 0
5 12 0
5 12 0
5 12 0
5 11.5 0
5 11 0
5 10 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9 0
5 8.5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 5 FEET
HEIGHT (HT): 3 THRU 6 FEET

DATE EFFECTIVE:

DATE PREPARED:

Vl
tIl

Vl
f-

CL.
1 ~"

B2 BAR -. 2"
CL •

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S---,- *-,,-,-T-,-;Io+- ---'S'----- -*..:-T:..:.X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i I lJlj
*-__"-C4-'----_---' *-__C=-7-'----_-......I' f------'0=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



SPAN (S) = 5 FT HEIGHT (HT) = 7 FT OR 8 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3
SIZE

<t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=7' HT=8 '
SIZE SPA. C5 Q8 SIZE SPA. C6 Q9 SIZE SPA. SIZE SPA. C4

HT=7' HT=8'
SIZE SPA. C7 Q10 SIZE SPA. SPA. G1

0
w

1 FT 11 8 8 8 4 6 4 9 33.9 27.0 27.0 4 22 56.5 42.5 4 22 23.0 23.0 4 11 4 7 48.0 88 100 4 8 46.0 31.0 5 12 5 12 12 -..J
<t

2 FT 11 8 8 8 4 6 4 8.5 33.9 27.0 27.0 4 21 56.5 42.5 4 21 23.0 23.0 4 10.5 4 6.5 48.0 88 100 4 8 32.0 31.0 5 12 5 12 12 w
Vl

4 FT 8 8 8 8 4 9.5 4 7 33.9 24.0 24.0 4 20 56.5 46.0 4 20 21.0 21.0 4 11.5 4 6 48.0 88 100 4 8 31.0 30.0 5 12 5 12 12 >-
-..J

6 FT 8 8 8 8 4 12 4 7 33.9 24.0 24.0 4 21 56.5 35.0 4 21 20.0 20.0 4 11 5 6 48.0 88 100 4 7.5 29.0 30.0 5 12 5 12 12 -..J
<t

8 FT 8 8 8 8 4 12 4 6.5 51.8 24.0 24.0 4 20 34.0 31.0 4 20 19.0 20.0 4 10 5 6 46.0 88 100 4 7 28.0 29.0 5 12 5 12 0 ::
10FT 8 8 9 8 4 11 4 7 43.8 24.0 24.0 4 18 30.0 30.0 4 18 19.0 20.0 4 9 4 6 41.6 88 100 4 6.5 28.0 29.0 5 12 5 12 0 z

0

12 FT 8 8 9 8 4 9.5 4 6 41.3 24.0 24.0 4 16 29.0 30.0 4 16 19.0 19.0 4 8 5 6 40.4 88 100 4 6 27.0 29.0 5 12 5 12 0
0::
>-

14 FT 8 9 9 8 4 9 5 7 39.9 24.0 28.0 4 15 28.0 29.0 4 15 19.0 19.0 4 8 5 6.5 41.4 89 101 4 6.5 27.0 29.0 5 12 5 11.5 0
u
W
-..J

16 FT 8 9 9 8 4 8 5 6 39.1 24.0 28.0 4 13 28.0 29.0 4 13 19.0 19.0 4 7 5 6 40.8 89 101 4 6 27.0 29.0 5 12 5 11 0 w

18 FT 8 9 9 8 4 7.5 5 6 36.5 24.0 28.0 4 13 26.0 28.0 4 13 19.0 19.0 4 7 5 6 38.1 89 101 4 6 27.0 29.0 5 12 5 11.5 0 z
w

20 FT 8 9 9 8 4 7 6 7 39.1 24.0 32.0 5 18 26.0 28.0 5 18 19.0 19.0 4 6 6 7 40.9 89 101 5 7.5 27.0 29.0 5 12 5 10.5 0 w
<Il

22 FT 8 10 9 8 4 6.5 6 7 38.8 24.0 28.0 5 17 27.0 28.0 5 17 19.0 20.0 4 6.5 5 6 39.0 90 102 5 8 27.0 29.0 5 12 5 10 0 Vl
<t

24 FT 9 11 9 8 4 6.5 5 6 37.0 25.0 29.0 5 18 26.0 28.0 5 18 19.0 19.0 4 6.5 5 6 39.8 91 103 4 6 27.0 29.0 5 12 5 9.5 0 :r:

26 FT 9 11 9 8 4 6 5 6 36.9 25.0 29.0 5 16 26.0 28.0 5 16 19.0 19.0 4 6 5 6 39.6 91 103 5 8.5 27.0 29.0 5 12 5 8.5 0 ~

28 FT 10 12 9 8 4 6 5 6 37.9 30.0 30.0 5 17 26.0 28.0 5 17 19.0 19.0 4 6 5 6 40.3 92 104 4 6 27.0 29.0 5 12 5 8.5 0 >-
30 FT 10 12 9 8 4 6 5 6 37.8 30.0 30.0 5 16 26.0 28.0 5 16 19.0 19.0 4 6 6 7.5 43.1 92 104 5 8.5 27.0 29.0 5 12 5 8.5 0

w
w

32 FT 11 12 10 8 4 6 5 6.5 38.4 31.0 31.0 5 17 26.0 28.0 5 17 18.0 19.0 5 9 5 6.5 39.6 92 104 5 8 27.0 29.0 5 12 5 8 0
:r:
Vl

34 FT 11 13 10 8 5 9 5 6.5 38.3 31.0 31.0 5 16 26.0 28.0 5 16 19.0 19.0 5 9 5 6.5 40.4 93 105 5 8.5 28.0 30.0 5 12 5 8 0 ~
36 FT 12 13 10 8 5 9 5 6.5 39.1 32.0 32.0 5 17 26.0 28.0 5 17 18.0 19.0 5 8.5 5 6.5 40.3 93 105 5 8 27.0 30.0 5 12 5 8 0 :r:

>-
38 FT 12 14 10 8 5 8.5 5 6 39.0 32.0 32.0 5 17 26.0 28.0 5 17 18.0 19.0 5 9 5 6.5 40.9 94 106 5 8.5 28.0 30.0 5 12 5 8 0 z
40 FT 12 14 11 8 5 8 5 7 38.9 32.0 32.0 5 16 26.0 28.0 5 16 18.0 19.0 5 8.5 5 7 40.8 94 106 5 8 28.0 30.0 5 12 5 7.5 0

0

>-
42 FT 13 14 11 8 5 8.5 5 7 39.6 33.0 33.0 5 17 26.0 28.0 5 17 18.0 19.0 5 8 5 7 40.5 94 106 5 7.5 28.0 30.0 5 12 5 7.5 0 z

w
44 FT 13 15 11 8 5 8 5 6.5 39.5 33.0 33.0 5 16 26.0 28.0 5 16 18.0 19.0 5 8 5 7 41.3 95 107 5 8 28.0 30.0 5 12 5 7.5 0 Vl

w
46 FT 13 15 12 8 5 7.5 5 6.5 39.5 33.0 33.0 5 15 26.0 28.0 5 15 18.0 19.0 5 8 5 6.5 41.0 95 107 5 7.5 28.0 30.0 5 12 5 7 0 0::

0-

48 FT 14 15 12 8 5 8 5 6.5 40.3 34.0 34.0 5 17 26.0 27.0 5 17 18.0 19.0 5 7.5 5 6.5 40.9 95 107 5 7 28.0 30.0 5 12 5 7 0
~

50 FT 14 16 12 8 5 7.5 5 6.5 40.1 34.0 34.0 5 16 26.0 27.0 5 16 18.0 19.0 5 8 5 6.5 41.6 96 108 5 7.5 28.0 30.0 5 12 5 7 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 5 FEET
HEIGHT (HT): 7 THRU 8 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
<Il

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .
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SPAN (S) = 6 FT HEIGHT (HT) = 3 FT OR 4 FT OR 5 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

oncrNI----rT_H_IC_KrN_E_s,s_-+.:.;A.:.;1...,B::.;A.:.;R.:.::s'-+_,...----r----::;J.::.3rBA.:.;R.:.;s::...-~K-;:2---_+-,...-H.:.;1T-'B:.;.A;,;.R:.::S,...--+--,.-....:.;H=r2-B::.;A.:.;R.:.::S:.,--+A.:.;2:....,:B:.;.A;,;.R:.::S-+_..,..-_--r_...: J.:.;4,..::.B.:.;A;..:.RS"-----:K:-:3:-- __-+_..,..-....:.;H.:.::3r B.:.;A.:.;R.::.S..,..-__t-=B;..:.1-,::.B;..:.AR.:.;S,,-+_::.B2;:--:B:.;A;,;.R'TS'---i

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cHccT=-=--=3"'''''''H-=T:'::=4c-,;-r"H--=T=-=--=5-,-J, SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 f-cH--=T=-=--=3"rH--=T':';=::"'4"rHccT=-=--=5--,-j, SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DncrNI----rT_H_IC_KrN.:.;E_S,S_-+.:::A.;,.1...;B::.;A:;,:R.:.;S'-+_,...--..,.---:::J.::.3,...::.;BA::.;R.:.;S:.;.K':":2:--_+_-r---.:..H.:.;1,...:::B.:::A;..:.RS::..,__-+_""T""....:.;H.:.;2:,-::B:.:A.:.;R.::.S""T""__+...::A:.::2-rB.:::A;..:.RS~_-,-_---._....::.J.;,.4,..:B::.,:A::;.R;.::S:...,K':":3:--_+-_,.-....:..:.H::;.3...;B::.,:A::;.R;.::S:.,__+B::.;1:......,:B:.:A.:.;R.::.S+---=B:..:;:2.:.;.::.B.:::A;..:.RS;:---l

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-c
H
--=T=-_--=6"'T:-:

H
-=-T-_7=-';-lSIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-6' HT-7' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

40 FT 15 16 8 8 5 6.5 5 8 30.4 31.0 31.0 31.0 5 13 33.0 38.0 5 13 24.0 25.0 5 6.5 4 6.5 25.1 48 60 72 5 6.5 28.0

1 FT 11 8 8 8 5 8 4 9.5 37.5 27.0 27.0 27.0 4 17 64.5 48.5 4 17 24.0 23.0 4 10 4 10 38.1 40 52 64 4 7.5 33.0

-.J
<t
W
Vl

<t

o
Z
<t

o
W
-.J
<t
w
Vl

>­
-.J
-.J
<t
U

Z
o
0::
>­
U
W
-.J
W

Z
W
W
tIl

Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
z
o
>­
z
w
Vl
w
0::
0-

~

5 12 12
5 12 12
5 12 12

5 10.5 0

5 12 0

5 12 12

5 11 0

5 12 0

5 12 0

5 12 0
5 12 0

5 12 0

5 12 0

5 12 0

5 12 0

5 12 0

5 12 0
5 12 0

5 12 0

5 12 0

5 12 0
5 12 0

5 12 0
5 12 0

5 12 0
5 12 0

12
12

12

12

12

12

12
12

12

12

12

12
12

12

12
12
12

12

12
12
12
12

12

12
12

12

33.0 5

33.0 5
33.0 5

33.0 5
33.0 5

32.0 5

32.0 5

33.0 5

33.0 5

33.0 5

32.0 5

33.0 5

32.0 5

33.0 5

33.0 5

33.0 5

32.0 5

34.0 5

33.0 5
33.0 5
33.0 5

34.0 5

32.0 5

33.0 5

33.0 5

32.0 5

HEIGHT (HT) = 6 FT OR 7 FTSPAN (S) = 6 FT

42 FT 15 17 8 8 5 6.5 5 8 30.6 31.0 31.0 31.0 5 12 33.0 37.0 5 12 24.0 25.0 5 6.5 4 6 25.1 49 61 73 5 6.5 28.0
44 FT 16 17 8 8 5 6.5 5 7 30.5 32.0 32.0 32.0 5 13 33.0 37.0 5 13 24.0 25.0 5 6.5 4 6 25.3 49 61 73 5 6 28.0

20 FT 10 11 8 8 5 9 4 7 27.0 26.0 26.0 26.0 5 15 30.0 33.0 5 15 20.0 20.0 5 8 4 8.5 26.0 43 55 67 5 7 29.0

24 FT 11 12 8 8 5 8.5 4 6.5 25.8 27.0 27.0 27.0 5 15 29.0 32.0 5 15 20.0 20.0 5 8 4 8.5 24.9 44 56 68 5 7 29.0

46 FT 16 17 8 8 5 6 5 7 30.5 32.0 32.0 32.0 5 12 33.0 37.0 5 12 24.0 25.0 5 6 4 6 25.3 49 61 73 5 6 28.0

28 FT 12 13 8 8 5 7.5 4 6.5 25.5 28.0 28.0 28.0 5 14 29.0 32.0 5 14 19.0 20.0 5 7.5 4 8 24.9 45 57 69 5 7 29.0

48 FT 17 18 8 8 5 6 5 6.5 30.6 37.0 37.0 37.0 5 13 33.0 37.0 5 13 24.0 25.0 5 6 5 6.5 25.5 50 62 74 5 6 28.0

8 FT 8 8 8 8 4 9 4 9 30.4 24.0 24.0 24.0 4 13 33.0 35.0 4 13 20.0 20.0 4 8 4 8 29.0 40 52 64 5 7.5 30.0

26 FT 11 12 8 8 5 7.5 4 6 25.6 27.0 27.0 27.0 5 14 29.0 32.0 5 14 20.0 20.0 5 6.5 4 8 24.9 44 56 68 5 6.5 29.0

22 FT 10 11 8 8 5 8.5 4 6.5 26.0 26.0 26.0 26.0 5 15 29.0 32.0 5 15 20.0 20.0 5 7.5 4 8.5 25.0 43 55 67 5 7 29.0

6 FT 8 8 8 8 4 9 4 9.5 32.6 24.0 24.0 24.0 4 14 35.0 38.0 4 14 21.0 20.0 4 8.5 4 8.5 30.0 40 52 64 4 6 31.0

2 FT 11 8 8 8 5 8 4 9.5 37.5 27.0 27.0 27.0 4 17 64.5 48.5 4 17 23.0 22.0 4 9.5 4 9 35.1 40 52 64 4 7 33.0
4 FT 8 8 8 8 4 7.5 4 8.5 35.8 24.0 24.0 24.0 4 14 43.0 52.0 4 14 21.0 21.0 4 9 4 9.5 32.1 40 52 64 4 6.5 32.0

50 FT 17 18 8 8 5 6 5 6.5 30.6 37.0 37.0 37.0 5 12 33.0 37.0 5 12 24.0 25.0 5 6 5 6.5 25.4 50 62 74 5 6 28.0

30 FT 12 14 8 8 5 7 4 6 25.6 28.0 28.0 28.0 5 13 29.0 32.0 5 13 19.0 20.0 5 7.5 4 7.5 24.8 46 58 70 5 7 28.0

14 FT 8 9 8 8 4 6.5 4 6.5 28.3 24.0 24.0 24.0 5 16 31.0 32.0 5 16 21.0 21.0 5 9 4 8 26.9 41 53 65 5 6.5 30.0
12 FT 8 9 8 8 4 7 4 7 28.8 24.0 24.0 24.0 5 17 31.0 33.0 5 17 20.0 20.0 4 6.5 4 9 27.4 41 53 65 5 7 30.0

34 FT 13 15 8 8 5 7 5 8.5 25.6 29.0 29.0 29.0 5 13 28.0 32.0 5 13 19.0 20.0 5 7 4 7 24.8 47 59 71 5 7 28.0

16 FT 9 10 8 8 4 6 4 7.5 27.6 25.0 25.0 25.0 5 16 30.0 33.0 5 16 20.0 20.0 5 9 4 9.5 26.5 42 54 66 5 7 29.0

36 FT 14 15 8 8 5 7 4 6 25.4 30.0 30.0 30.0 5 13 28.0 33.0 5 13 19.0 20.0 5 6.5 4 7 25.0 47 59 71 5 6.5 28.0

18 FT 9 10 8 8 5 9 4 6.5 27.4 25.0 25.0 25.0 5 16 30.0 32.0 5 16 21.0 21.0 5 8 4 8.5 26.3 42 54 66 5 6.5 29.0

10 FT 8 8 8 8 4 8 4 8 29.4 24.0 24.0 24.0 4 12 32.0 34.0 4 12 20.0 20.0 4 7 4 7 28.4 40 52 64 5 6.5 30.0

38 FT 14 16 8 8 5 6.5 5 8.5 25.5 30.0 30.0 30.0 5 13 28.0 32.0 5 13 19.0 20.0 5 7 4 6.5 24.9 48 60 72 5 6.5 28.0

32 FT 13 14 8 8 5 7 4 6 25.4 29.0 29.0 29.0 5 14 28.0 33.0 5 14 19.0 20.0 5 7 4 7.5 24.9 46 58 70 5 6.5 28.0

1 FT 11 8 8 8 5 8 4 9.5 37.5 27.0 27.0 4 17 64.5 48.5 4 17 24.0 24.0 4 9.5 4 7.5 52.8 76 88 4 7 34.0 34.0 5 12 5 12 12
2 FT 11 8 8 8 5 8 4 9.5 37.5 27.0 27.0 4 17 64.5 48.5 4 17 23.0 23.0 4 8.5 4 7 47.3 76 88 4 6.5 33.0 34.0 5 12 5 12 12
4 FT 8 8 8 8 4 7 4 7 37.5 24.0 24.0 4 14 64.5 52.0 4 14 21.0 22.0 4 8.5 4 7 43.0 76 88 4 6.5 32.0 34.0 5 12 5 12 12
6 FT 8 8 8 8 4 8.5 4 7.5 41.9 24.0 24.0 4 14 37.0 39.0 4 14 21.0 21.0 4 8 4 6.5 39.1 76 88 4 6 31.0 33.0 5 12 5 12 12
8 FT 8 8 8 8 4 8.5 4 7 37.6 24.0 24.0 4 13 34.0 35.0 4 13 20.0 20.0 4 7.5 4 6 36.9 76 88 5 7 30.0 32.0 5 12 5 12 0
10FT 8 8 8 8 4 8 4 6 36.0 24.024.0 4 12 32.034.0 4 12 20.020.0 4 6.5 5 6 35.4 76 88 5 6.530.0 32.0 5 12 5 12 0
12 FT 8 9 8 8 4 7 5 6.5 34.8 24.0 24.0 5 17 31.0 33.0 5 17 20.0 20.0 4 6.5 4 6 35.0 77 89 5 7 30.0 32.0 5 12 5 12 0
14 FT 8 9 8 8 4 6 5 6 33.9 24.0 28.0 5 16 31.0 33.0 5 16 21.0 21.0 5 8.5 5 6.5 34.1 77 89 5 6.5 30.0 32.0 5 12 5 12 0
16 FT 9 10 8 8 4 6 5 6.5 33.8 25.0 25.0 5 16 30.0 33.0 5 16 20.0 20.0 5 9 4 6 34.0 78 90 5 7 29.0 33.0 5 12 5 12 0
18 FT 9 10 8 8 5 9 5 6.5 33.4 25.0 29.0 5 16 30.0 32.0 5 16 21.0 21.0 5 8 5 6.5 33.6 78 90 5 6.5 29.0 32.0 5 12 5 12 0
20 FT 9 11 8 8 5 8 5 6 33.1 25.0 29.0 5 16 30.0 32.0 5 16 21.0 22.0 5 8 5 7 33.8 79 91 5 7.5 29.0 33.0 5 12 5 12 0
22 FT 10 11 8 8 5 8.5 5 7 31.6 26.0 30.0 5 15 29.0 32.0 5 15 20.0 20.0 5 7.5 5 7 31.9 79 91 5 7 29.0 33.0 5 12 5 12 0
24 F T 10
26 FT 11
28 FT 12
30 FT 12
32 FT 13
34 FT 13
36 F T 14
38 F T 14
40 FT 14
42 FT 15
44 FT 15
46 FT 16
48 FT 16
50 F T 17

12 8 8
13 8 8
13 8 8
14 8 8
14 8 8
15 8 8
15 8 8
16 9 8
16 10 8
17 10 8
17 10 8
17 10 8
18 11 8
18 11 8

5 7.5 5 6.5
5 8 5 6.5
5 8 5 7
5 7.5 5 6.5
5 7.5 5 6.5
5 7 5 6.5
5 7 5 6
5 6.5 5 7
5 6 5 7.5
5 6.5 5 7.5
5 6.5 5 7.5
5 6.5 5 7
5 6 5 7
5 6 5 7

C5

31.6
31.9
31.9
32.0
32.0
32.1
32.3
32.9
33.3
38.5
38.5
38.6
39.3
39.4

26.0 30.0 5 15 29.0 32.0 5 15 20.0 21.0 5 8 5 7.5 32.0 80 92 5 7 29.0
27.0 31.0 5 14 29.0 32.0 5 14 20.0 20.0 5 8 5 7.5 32.3 81 93 5 7.5 29.0
28.0 32.0 5 14 29.0 32.0 5 14 19.0 20.0 5 7.5 5 7 32.3 81 93 5 7 29.0
28.0 32.0 5 13 29.0 32.0 5 13 19.0 20.0 5 7.5 5 7.5 32.4 82 94 5 7 29.0
33.0 33.0 5 14 28.0 32.0 5 14 19.0 20.0 5 7 5 7 32.5 82 94 5 6.5 29.0
33.0 33.0 5 13 28.0 32.0 5 13 19.0 20.0 5 7 5 7 32.6 83 95 5 7 29.0
34.0 34.0 5 14 28.0 32.0 5 14 19.0 20.0 5 7 5 6.5 32.8 83 95 5 6.5 29.0
30.0 34.0 5 13 28.0 32.0 5 13 19.0 20.0 5 7 5 8 33.1 84 96 5 6.5 29.0
30.0 34.0 5 12 28.0 32.0 5 12 19.0 20.0 5 6.5 5 7.5 33.4 84 96 5 6.5 29.0
31.0 35.0 5 13 33.0 37.0 5 13 24.0 25.0 5 7 5 7.5 33.6 85 97 5 6.5 29.0
31.0 35.0 5 12 33.0 37.0 5 12 24.0 25.0 5 6.5 5 7.5 33.6 85 97 5 6 29.0
32.0 36.0 5 13 33.0 36.0 5 13 24.0 25.0 5 6 5 7.5 33.8 85 97 5 6 29.0
32.0 36.0 5 12 33.0 36.0 5 12 24.0 25.0 5 6.5 5 7.5 34.1 86 98 5 6 29.0
33.0 37.0 5 13 33.0 36.0 5 13 24.0 25.0 5 6 5 7.5 34.3 86 98 5 6 29.0
08

33.0 5
33.0 5
33.0 5
33.0 5
33.0 5
33.0 5
33.0 5
33.0 5
33.0 5
33.0 5
33.0 5
33.0 5
34.0 5
33.0 5

12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 12 0
5 11 0
5 10 0
5 9.5 0
5 9.5 0
5 9.5 0
5 9.5 0
5 8.5 0
5 9.5 0
5 9 0
5 8.5 0
5 8 0
5 8.5 0
5 8 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 6 FEET
HEIGHT (HT): 3 THRU 7 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
tIl

CL.
1 ~"

B2 BAR -'1I_..-f-f~2_"
CL .

~
~3" CL. (H3. J4. B1 & B2 BARS)

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

1 ~" <-B1 BAR
cL.'1-

-~

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ 1fE-------'St-'-----Ir,.-:-T.:,I:i- --'S"- *T.:.;X'-;i.j

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4....:.;_---' *-__C=-7....:.;_-......I' ;------'0=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



SPAN (S) = 6 FT HEIGHT (HT) = 8 FT OR 9 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3
SIZE

<t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=8' HT=9'
SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4

HT=8' HT=9'
SIZE SPA. C7 010 SIZE SPA. SPA. G1

0
w

1 FT 11 8 8 8 5 7.5 4 7 37.5 27.0 27.0 4 17 64.5 48.5 4 17 24.0 25.0 4 8.5 5 6.5 54.0 100 112 4 7 52.0 35.0 5 12 5 12 12 -..J
<t

2 FT 11 8 8 8 5 7.5 4 6.5 37.5 27.0 27.0 4 17 64.5 48.5 4 17 23.0 24.0 4 8 5 6 54.0 100 112 4 6.5 35.0 34.0 5 12 5 12 12 w
Vl

4 FT 8 8 9 8 4 7 4 6 38.1 24.0 24.0 4 14 64.5 52.0 4 14 22.0 22.0 4 8 5 6.5 54.8 100 112 4 6 33.0 34.0 5 12 5 12 12 >-
-..J

6 FT 8 8 9 8 4 8.5 4 6 38.1 24.0 24.0 4 14 64.5 40.0 4 14 21.0 21.0 4 8 5 6 50.8 100 112 4 6 32.0 33.0 5 12 5 12 12 -..J
<t

8 FT 8 9 9 8 4 8.5 4 6 50.1 24.0 24.0 4 14 35.0 35.0 4 14 20.0 20.0 4 8.5 5 6.5 50.8 101 113 4 6.5 31.0 33.0 5 12 5 12 0 ::
10FT 8 9 9 8 4 8 5 6.5 45.8 24.0 28.0 4 12 33.0 33.0 4 12 20.0 20.0 4 7.5 5 6 47.5 101 113 4 6 31.0 33.0 5 12 5 11 0 z

0

12 FT 8 9 10 8 4 7 5 6.5 43.0 24.0 28.0 5 17 32.0 33.0 5 17 20.0 20.0 4 6.5 5 6.5 44.8 101 113 5 7 30.0 32.0 5 12 5 11 0
0::
>-

14 FT 8 9 10 8 4 6.5 5 6 41.6 28.0 28.0 5 17 31.0 32.0 5 17 21.0 21.0 4 6 5 6 43.5 101 113 5 6.5 30.0 32.0 5 12 5 10 0
u
W
-..J

16 FT 8 10 10 8 4 6 6 7 43.3 28.0 28.0 5 16 30.0 32.0 5 16 22.0 22.0 5 9 5 6 44.4 102 114 5 7 30.0 33.0 5 12 5 9.5 0 w

18 FT 9 10 10 8 4 6 5 6 41.8 29.0 29.0 5 16 30.0 32.0 5 16 20.0 21.0 5 8.5 6 7.5 46.4 102 114 5 7 30.0 32.0 5 12 5 9 0 z
w

20 FT 9 11 10 8 5 8.5 5 6 41.0 29.0 29.0 5 16 30.0 32.0 5 16 21.0 22.0 5 8.5 5 6 44.4 103 115 5 7 30.0 33.0 5 12 5 8.5 0 w
<Il

22 FT 10 11 10 8 5 9 5 6.5 39.9 30.0 30.0 5 15 29.0 32.0 5 15 20.0 20.0 5 8 5 6 41.4 103 115 5 7 30.0 33.0 5 12 5 9 0 Vl
<t

24 FT 10 12 10 8 5 8 5 6.5 39.5 30.0 30.0 5 15 29.0 32.0 5 15 20.0 21.0 5 8 5 6 42.3 104 116 5 7 30.0 33.0 5 12 5 8.5 0 :r:

26 FT 11 12 10 8 5 8 5 6 40.5 31.0 31.0 5 14 29.0 32.0 5 14 19.0 20.0 5 7 5 6 41.9 104 116 5 6.5 30.0 33.0 5 12 5 8 0 ~

28 FT 11 13 10 8 5 7.5 5 6 40.3 31.0 31.0 5 14 29.0 32.0 5 14 20.0 20.0 5 7.5 5 6 42.8 105 117 5 7 30.0 33.0 5 12 5 8 0 >-
30 FT 12 14 10 8 5 8 5 6 41.0 32.0 32.0 5 14 29.0 31.0 5 14 19.0 20.0 5 8 5 6 43.3 106 118 5 7 30.0 33.0 5 12 5 8 0

w
w

32 FT 12 14 11 8 5 7.5 5 6.5 40.8 32.0 32.0 5 13 29.0 31.0 5 13 19.0 20.0 5 7.5 5 7 42.9 106 118 5 6.5 30.0 33.0 5 12 5 7.5 0
:r:
Vl

34 FT 13 15 11 8 5 7.5 5 6.5 41.5 33.0 33.0 5 13 28.0 31.0 5 13 19.0 20.0 5 7.5 5 7 43.5 107 119 5 7 30.0 33.0 5 12 5 7.5 0 ~
36 FT 13 15 11 8 5 7 5 6 41.4 33.0 33.0 5 13 28.0 31.0 5 13 19.0 20.0 5 7 5 6.5 43.4 107 119 5 6.5 30.0 33.0 5 12 5 7.5 0 :r:

>-
38 FT 14 16 12 8 5 7 5 6.5 42.1 34.0 34.0 5 13 28.0 31.0 5 13 19.0 20.0 5 7 5 6.5 43.8 108 120 5 6.5 30.0 33.0 5 12 5 7 0 z
40 FT 14 16 12 8 5 7 5 6 42.0 34.0 34.0 5 13 28.0 31.0 5 13 19.0 20.0 5 7 5 6.5 43.6 108 120 5 6.5 30.0 33.0 5 12 5 7 0

0

>-
42 FT 15 17 12 8 5 7 5 6 47.6 35.0 35.0 5 13 33.0 36.0 5 13 24.0 25.0 5 7 5 6.5 44.3 109 121 5 6.5 30.0 33.0 5 12 5 7 0 z

w
44 FT 15 17 13 8 5 6.5 5 6 47.6 35.0 35.0 5 13 33.0 36.0 5 13 24.0 25.0 5 6.5 5 6 44.0 109 121 5 6 30.0 33.0 5 12 5 6.5 0 Vl

w
46 FT 15 17 13 8 5 6 5 6 47.6 35.0 35.0 5 12 33.0 36.0 5 12 24.0 25.0 5 6 5 6 43.9 109 121 5 6 30.0 33.0 5 12 5 6.5 0 0::

0-

48 FT 16 18 13 8 5 6.5 5 6 48.3 36.0 36.0 5 13 33.0 35.0 5 13 24.0 25.0 5 6.5 5 6 44.5 110 122 5 6 30.0 33.0 5 12 5 6.5 0
~

50 FT 16 18 14 8 5 6 5 6 48.3 36.0 36.0 5 12 33.0 35.0 5 12 24.0 25.0 5 6 5 6 44.3 110 122 6 8.5 32.0 37.0 5 12 5 6.5 0
-..J
<t
W
Vl

<t

~

C5 08

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 6 FEET
HEIGHT (HT): 8 THRU 9 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
<Il

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'0=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



SPAN (S) = 7 FT HEIGHT (HT) = 4 FT OR 5 FT OR 6 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

oncrNI----rT_H_IC_KrN_E_s,s_-+.:.;A.:.;1...,B::.;A.:.;R.:.::s'-+_,...----r----::;J.::.3rBA.:.;R.:.;s::...-~K-;:2---_+-,...-H.:.;1T-'B:.;.A;,;.R:.::S,...--+--,.-....:.;H=r2-B::.;A.:.;R.:.::S:.,--+A.:.;2:....,:B:.;.A;,;.R:.::S-+_..,..-_--r_...: J.:.;4,..::.B.:.;A;..:.RS::-----:K:-:3:--__-+_..,..-....:.;H.:.::3r B.:.;A.:.;R.::.S..,..-__t-=B;..:.1-,::.B;..:.AR.:.;S,,-+_::.B2;:--:B:.;A;,;.R'TS'---i

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cHccT=-=---'4--'-'''---'H-=T:'::=5=-,;-r"H--'-T=-=--'-6-,-J, SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 f-cH--'-T=-=--'4"rH--'-T':';===5"rHccT=-=--'-6--.--l, SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DncrNI----rT_H_IC_KrN.:.;E_S,S_-+.:::A.;,.1...;B::.;A:;,:R.:.;S'-+_,...--..,.---:::J.::.3,...::.;BA::.;R.:.;S:.;.K':":2:--_+_-r---.:..H.:.;1,...:::B.:::A;..:.RS::..,__-+_""T""....:.;H.:.;2:,-::B:.:A.:.;R.::.S""T""__+...::A:.::2-rB.:::A;..:.RS~_-,-_---._....::.J.;,.4,..:B::.,:A::;.R;.::S:...,K':":3:--_+-_,.-....:..:.H::;.3...;B::.,:A::;.R;.::S:.,__+B::.;1:......,:B:.:A.:.;R.::.S+---=B:..:;:2.:.;.::.B.:::A;..:.RS;:---l

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-c
H
cc

T
=-_--.-7"'T:-:

H
-=-T-_8=-';-lSIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-7' HT-8' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

8 8 8 8 4 6 46.539.524.024.024.05 1747.058.0 5 1723.023.0 4 7 4 7 36.0 52 64 76 5 7 35.0

8 9 8 8 4 6 5 6 31.4 24.0 24.0 24.0 5 14 34.0 36.0 5 14 23.0 23.0 5 7.5 4 6 30.1 53 65 77 5 6 32.0

-.J
<t
W
Vl

<t

o
Z
<t

o
W
-.J
<t
w
Vl

>­
-.J
-.J
<t
U

Z
o
0::
>­
U
W
-.J
W

Z
W
W
tIl

Vl
<t
:r:

~

>­
w
w
:r:
Vl

~
:r:
>-
z
o
>­
z
w
Vl
w
0::
0-

~

5 12 12

5 12 0

5 12 0

5 9 0

5 12 0
5 12 0

5 12 12

5 9.5 0

5 11 0

5 12 0

5 9.5 0

5 12 12

5 9.5 0

5 12 0

5 12 0

5 10 0

5 12 12

5 12 0

5 9.5 0

5 11.5 0

5 12 0

5 12 0

5 12 0

5 12 0

5 9.5 0

5 12 0

12

12
12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12
12

40.0 5

40.0 5
40.0 5

40.0 5
40.0 5
40.0 5

40.0 5
40.0 5
40.0 5

40.0 5

37.0 5
39.0 5

36.0 5

35.0 5

37.0 5

35.0 5
35.0 5

39.0 5

36.0 5
37.0 5

36.0 5
36.0 5

36.0 5
36.0 5

37.0 5

36.0 5

HEIGHT (HT) = 7 FT OR 8 FTSPAN (S) = 7 FT

8 8 8 8 4 6.5 4 7 36.024.024.024.05 1738.042.0 5 1722.022.0 4 6.5 4 6.533.4 52 64 76 56.534.0
8 8 8 8 4 6.5 4 6.533.524.024.024.05 1736.038.0 5 1723.022.0 5 9 4 6 32.0 52 64 76 5 6 33.0

9 108 8 5 8.5 4 6 30.525.025.025.0 5 15 33.036.0 5 15 23.023.0 5 7.5 4 7 29.5 54 66 78 5 6 32.0

8 9 8 8 4 6 5 7 32.3 24.0 24.0 24.0 5 16 35.0 37.0 5 16 23.0 23.0 5 9 4 7 30.9 53 65 77 5 6.5 33.0

11 12 8 8 5 7.5 5 8.5 29.1 27.0 27.0 27.0 5 14 32.0 36.0 5 14 22.0 23.0 5 6.5 4 6.5 28.4 56 68 80 5 6 31.0

15 17 8 8 5 6 5 8 32.6 31.0 31.0 31.0 6 16 39.0 45.0 6 16 29.0 30.0 5 6 4 6 27.3 61 73 85 6 8.5 34.0

12 8 8 8 5 7.5 4 8.5 41.1 28.0 28.0 28.0 4 15 72.5 54.5 4 15 24.0 24.0 4 7.5 4 7 39.0 52 64 76 5 7.5 35.0

13 14 8 8 5 6.5 5 8.5 27.5 29.0 29.0 29.0 5 12 31.0 36.0 5 12 20.0 21.0 5 6.5 4 6 27.1 58 70 82 5 6 31.0

12 8 8 8 5 7.5 4 8.5 41.1 28.0 28.0 28.0 4 16 72.5 54.5 4 16 25.0 25.0 4 8.5 4 7.5 42.5 52 64 76 4 6 36.0

12 13 8 8 5 7 5 8.5 28.9 28.0 28.0 28.0 5 13 32.0 36.0 5 13 21.0 22.0 5 6.5 4 6 28.3 57 69 81 5 6 31.0

15 16 8 8 5 6 5 8 32.5 31.0 31.0 35.0 6 17 39.0 45.0 6 17 29.0 30.0 5 6 5 8 27.3 60 72 84 6 8 34.0

19 21 8 8 6 7 5 6 32.9 39.0 39.0 39.0 6 14 39.0 44.0 6 14 29.0 30.0 6 7.5 6 7.5 31.0 65 77 89 6 7.5 34.0

14 15 8 8 5 6 5 8.5 27.5 30.0 30.0 34.0 5 12 31.0 36.0 5 12 20.0 21.0 5 6 5 8.5 27.1 59 71 83 6 8 34.0

17 18 8 8 6 8 5 6.5 32.6 37.0 37.0 37.0 6 16 39.0 45.0 6 16 29.0 30.0 6 8 5 6.5 27.6 62 74 86 6 7.5 34.0

18 19 8 8 6 7.5 5 6.5 32.6 38.0 38.0 38.0 6 15 39.0 45.0 6 15 29.0 30.0 6 7.5 5 6.5 27.8 63 75 87 6 7.5 34.0
17 19 8 8 6 7.5 5 6.5 32.8 37.0 37.0 37.0 6 15 39.0 45.0 6 15 29.0 30.0 6 8 5 6.5 27.6 63 75 87 6 8 34.0

18 20 8 8 6 7.5 5 6.5 32.8 38.0 38.0 38.0 6 15 39.0 44.0 6 15 29.0 30.0 6 8 5 6 27.8 64 76 88 6 7.5 34.0
19 20 8 8 6 7.5 5 6 32.8 39.0 39.0 39.0 6 15 39.0 44.0 6 15 29.0 30.0 6 7.5 5 6 27.9 64 76 88 6 7 34.0

12 13 8 8 5 7 5 8.5 27.6 28.0 28.0 28.0 5 13 31.0 36.0 5 13 21.0 22.0 5 6 4 6 27.1 57 69 81 6 8 34.0

13 15 8 8 5 6.5 5 8.5 27.6 29.0 29.0 29.0 5 12 31.0 36.0 5 12 21.0 22.0 5 6.5 4 6.5 27.0 59 71 83 5 6 31.0

16 17 8 8 5 6 5 7 32.5 32.0 32.0 36.0 6 16 39.0 45.0 6 16 29.0 30.0 6 8.5 5 7 27.4 61 73 85 6 8 34.0
16 18 8 8 6 8 5 7 32.6 32.0 36.0 36.0 6 15 39.0 45.0 6 15 29.0 30.0 5 6 5 6.5 27.4 62 74 86 6 8 34.0

10 11 8 8 5 8 5 8 29.9 26.0 26.0 26.0 5 15 33.0 36.0 5 15 22.0 22.0 5 7.5 4 7 29.0 55 67 79 5 6.5 32.0
10118 8 5 8 5 7.529.526.026.026.05 1533.036.0 5 1523.024.0 5 6 46.528.6 55 67 79 5 6 32.0

42 FT

20 FT

40 FT

28 FT

22 FT

8 FT

24 FT

46 FT

26 FT

1 FT

48 FT

6 FT
4 FT
2 FT

10FT

14 FT
12 FT

38 FT

18 FT

34 FT

50 FT

32 FT

36 FT

30 FT

16 FT

44 FT

1 FT 12 8 8 8 5 7.5 4 8 41.1 28.0 28.0 4 16 72.5 54.5 4 16 25.0 26.0 4 8 4 6 57.4 88 100 4 6 37.0 37.0 5 12 5 12 12
2 FT 12 8 8 8 5 7.5 4 7.5 41.1 28.0 28.0 4 15 72.5 54.5 4 15 25.0 25.0 4 7 5 6.5 51.3 88 100 5 7 36.0 37.0 5 12 5 12 12
4 FT 8 8 9 8 4 6 4 6 41.8 24.0 24.0 5 17 73.5 58.0 5 17 23.0 23.0 4 7 4 6.5 45.9 88 100 5 7 35.0 37.0 5 12 5 12 12
6 FT 8 8 9 8 4 6.5 4 6 44.3 24.0 24.0 5 17 40.0 43.0 5 17 22.0 22.0 4 6.5 5 6.5 41.8 88 100 5 6.5 34.0 36.0 5 12 5 12 12
8 FT 8 8 9 8 4 6.5 4 6 40.9 24.0 24.0 5 17 37.0 38.0 5 17 22.0 23.0 5 9 5 6 39.9 88 100 5 6 33.0 35.0 5 12 5 12 0
10FT 8 9 9 8 4 6 5 6.5 39.1 24.0 28.0 5 16 35.0 37.0 5 16 23.0 23.0 5 9 5 7 39.4 89 101 5 6.5 33.0 36.0 5 12 5 12 0
12 FT 8 9 9 8 4 6 6 7 41.0 24.0 28.0 5 15 34.0 36.0 5 15 23.0 24.0 5 7 5 6 38.3 89 101 5 6 32.0 35.0 5 12 5 12 0
14 FT 9 10 9 8 5 8.5 5 6 37.8 25.0 29.0 5 15 34.0 36.0 5 15 23.0 23.0 5 7.5 5 6.5 37.9 90 102 5 6 32.0 36.0 5 12 5 12 0
16 FT 10 11 9 8 5 8 5 7 37.4 26.0 30.0 5 15 33.0 36.0 5 15 22.0 22.0 5 7.5 5 7 37.6 91 103 5 6.5 32.0 36.0 5 12 5 12 0
18 FT 10 11 9 8 5 8 5 6.5 36.8 30.0 30.0 5 15 33.0 36.0 5 15 23.0 23.0 5 6 5 6.5 36.9 91 103 5 6 32.0 36.0 5 12 5 12 0
20 FT 11 12 9 8 5 7.5 5 6.5 36.8 31.0 31.0 5 14 32.0 36.0 5 14 21.0 22.0 5 7 5 6.5 37.0 92 104 5 6 32.0 36.0 5 12 5 11 0
22 FT 11 13 9 8 5 7 5 6 36.5 31.0 31.0 5 14 32.0 35.0 5 14 22.0 23.0 5 7 5 7 37.0 93 105 5 6 32.0 36.0 5 12 5 10 0
24 FT
26 FT
28 FT
30 FT
32 FT
34 FT
36 FT
38 FT
40 FT
42 FT
44 FT
46 FT
48 FT
50 FT

12 13 9 8
13 14 9 8
13 15 9 8
14 15 9 8
14 16 9 8
15 17 10 8
16 17 10 8
16 18 11 8
17 18 11 8
17 19 11 8
18 19 12 8
18 20 12 8
18 20 12 8
19 21 12 8

5 7 5 7
5 7 5 7
5 6.5 5 6.5
5 6.5 5 7
5 6 5 6
5 6 5 7
5 6 5 7
5 6 5 7
5 6 5 7
6 8 5 6.5
6 8 5 6.5
6 8 5 6.5
6 7.5 5 6.5
6 7.5 5 6

C5

34.8
34.9
34.9
35.0
35.0
40.8
40.8
41.5
41.5
41.6
42.3
42.4
42.4
42.5

32.0 32.0 5 13 31.0 35.0 5 13 21.0 22.0 5 6 5 7 35.0 93 105 6 8 34.0
33.0 33.0 5 12 31.0 35.0 5 12 20.0 21.0 5 6.5 5 7.5 35.3 94 106 5 6 31.0
33.0 33.0 5 12 31.0 35.0 5 12 21.0 22.0 5 6.5 5 7.5 35.4 95 107 5 6 31.0
34.0 34.0 5 12 31.0 35.0 5 12 20.0 21.0 5 6 5 7 35.4 95 107 6 8 34.0
34.0 34.0 5 12 31.0 35.0 5 12 20.0 21.0 5 6 5 7 35.5 96 108 6 8 35.0
35.0 35.0 6 16 40.0 44.0 6 16 29.0 30.0 5 6 5 7.5 36.0 97 109 6 8.5 35.0
36.0 36.0 6 17 39.0 44.0 6 17 29.0 30.0 5 6 5 7.5 36.0 97 109 6 8 35.0
36.0 36.0 6 16 39.0 44.0 6 16 29.0 30.0 5 6 5 7 36.5 98 110 6 8 35.0
37.0 37.0 6 16 39.0 43.0 6 16 29.0 30.0 6 8 5 7 36.5 98 110 6 7.5 35.0
37.0 37.0 6 16 39.0 43.0 6 16 29.0 30.0 6 8.5 5 7 36.8 99 111 6 7.5 35.0
38.0 38.0 6 16 39.0 43.0 6 16 29.0 29.0 6 8 5 6.5 37.0 99 111 6 7.5 35.0
38.0 38.0 6 15 39.0 43.0 6 15 29.0 29.0 6 8 5 6.5 37.1 100 112 6 7.5 35.0
38.0 38.0 6 15 39.0 43.0 6 15 29.0 29.0 6 7.5 5 6.5 37.1 100 112 6 7 35.0
39.0 39.0 6 15 39.0 43.0 6 15 28.0 29.0 6 8 5 6.5 37.5 101 113 6 7.5 35.0
08

39.0 5
36.0 5
36.0 5
39.0 5
39.0 5
40.0 5
40.0 5
40.0 5
40.0 5
40.0 5
40.0 5
40.0 5
40.0 5
40.0 5

12
12
12
12
12
12
12
12
12
12
12
12
12
12

5 10.5 0
5 9.5 0
5 9 0
5 8.5 0
5 8.5 0
5 8.5 0
5 8 0
5 8.5 0
5 8 0
5 7.5 0
5 8 0
5 7.5 0
5 7.5 0
5 7 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

SHEET NO.

8 OF 27703.87

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

1210112011
9/2912011

CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 7 FEET
HEIGHT (HT): 4 THRU 8 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
tIl

CL.
1 ~"

B2 BAR -. 2"
CL .

~
~3" CL. (H3. J4. B1 & B2 BARS)

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

1 ~" <-B1 BAR
cL.'1-

-~

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
~ WALL ~ I~ ----:;S",,:,; *-,,-,-T-,"Io+- ----'S::...- -...r...:-T.:.;X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4....:.;_---' *-__C=-7....:.;_-......I' ;------'0=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT ~ CULVERT.

N

'"



SPAN (S) = 7 FT HEIGHT (HT) = 9 FT OR 10 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3
SIZE

<t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=9' HT=10'
SIZE SPA. C5 Q8 SIZE SPA. C6 Q9 SIZE SPA. SIZE SPA. C4

HT=9' ,-n=1 0
SIZE SPA. C7 Q10 SIZE SPA. SPA. G1

0
w

1 FT 12 9 8 8 5 7.5 5 9 41.1 28.0 32.0 4 16 72.5 54.5 4 16 26.0 27.0 4 8 5 6 60.0 113 125 4 7 58.0 38.0 5 12 5 12 12 -..J
<t

2 FT 12 9 8 8 5 7 5 8.5 41.1 28.0 32.0 4 15 72.5 54.5 4 15 25.0 26.0 4 7.5 6 7 63.0 113 125 4 6.5 39.0 38.0 5 12 5 12 12 w
Vl

4 FT 8 9 9 8 4 6 5 6 44.8 24.0 28.0 5 17 75.5 58.0 5 17 23.0 23.0 4 7 5 6 60.8 113 125 4 6 37.0 38.0 5 12 5 11 12 >-
-..J

6 FT 8 9 10 8 4 6.5 5 6.5 59.1 24.0 28.0 5 17 45.0 43.0 5 17 22.0 22.0 4 7 5 6.5 56.3 113 125 5 7.5 34.0 37.0 5 12 5 11 12 -..J
<t

8 FT 8 9 10 8 4 6.5 5 6.5 50.8 28.0 28.0 5 17 38.0 38.0 5 17 22.0 22.0 4 6.5 5 6 51.8 113 125 5 7 33.0 36.0 5 12 5 10.5 0 ::
10FT 8 9 10 8 4 6 6 7.5 50.9 28.0 32.0 5 16 36.0 37.0 5 16 23.0 23.0 5 9 6 6.5 52.6 113 125 5 6 33.0 36.0 5 12 5 9.5 0 z

0

12 FT 8 10 10 8 4 6 6 6.5 48.5 28.0 32.0 5 15 35.0 36.0 5 15 23.0 24.0 5 8.5 6 7 53.1 114 126 5 6.5 33.0 36.0 5 12 5 9 0
0::
>-

14 FT 9 10 10 8 5 8.5 5 6 46.4 29.0 29.0 5 16 34.0 36.0 5 16 23.0 23.0 5 8 6 7 51.3 114 126 5 6 33.0 36.0 5 12 5 8.5 0
u
W
-..J

16 FT 9 11 10 8 5 8 5 6 44.8 29.0 29.0 5 15 33.0 35.0 5 15 23.0 24.0 5 7.5 6 7 51.8 115 127 5 6 33.0 36.0 5 12 5 8 0 w

18 FT 10 12 10 8 5 8 5 6.5 45.3 30.0 30.0 5 15 33.0 35.0 5 15 22.0 23.0 5 7.5 6 7 51.8 116 128 5 6.5 33.0 36.0 5 12 5 8 0 z
w

20 FT 11 12 10 8 5 7.5 5 6 46.1 31.0 31.0 5 14 33.0 35.0 5 14 21.0 22.0 5 7 6 6.5 50.8 116 128 5 6 33.0 36.0 5 12 5 8 0 W
<Il

22 FT 11 13 10 8 5 7.5 5 6 45.4 31.0 31.0 5 14 32.0 35.0 5 14 22.0 23.0 5 7 6 6.5 51.4 117 129 5 6 33.0 36.0 5 12 5 8 0 Vl
<t

24 FT 12 13 10 8 5 7 5 6 43.4 32.0 32.0 5 13 31.0 35.0 5 13 21.0 22.0 5 6 6 6.5 48.0 117 129 6 8 35.0 39.0 5 12 5 8 0 :r:

26 FT 12 14 10 8 5 7 6 7.5 46.1 32.0 36.0 5 13 31.0 35.0 5 13 21.0 22.0 5 6.5 6 7 48.6 118 130 6 8.5 35.0 39.0 5 12 5 8 0 ~

28 FT 13 15 11 8 5 6.5 5 6 43.6 33.0 33.0 5 12 31.0 35.0 5 12 20.0 21.0 5 6.5 5 6.5 45.9 119 131 5 6 32.0 36.0 5 12 5 7.5 0 >-
30 FT 14 15 11 8 5 6.5 5 6 44.3 34.0 34.0 5 12 31.0 35.0 5 12 20.0 21.0 5 6 5 6 45.5 119 131 6 8 35.0 39.0 5 12 5 7.5 0

w
w

32 FT 14 16 12 8 5 6.5 5 6 44.1 34.0 34.0 5 12 31.0 34.0 5 12 20.0 21.0 5 6.5 5 6 45.9 120 132 6 8 35.0 40.0 5 12 5 7 0
:r:
Vl

34 FT 15 17 12 8 5 6.5 5 6 49.6 35.0 35.0 6 17 40.0 43.0 6 17 29.0 30.0 5 6.5 5 6.5 46.5 121 133 6 8 36.0 40.0 5 12 5 7 0 ~
36 FT 15 17 13 8 5 6 5 6 49.6 35.0 35.0 6 16 40.0 43.0 6 16 29.0 30.0 5 6 5 6 46.0 121 133 6 7.5 35.0 40.0 5 12 5 6.5 0 :r:

>-
38 FT 16 18 13 8 5 6 6 8.5 54.1 36.0 36.0 6 16 40.0 43.0 6 16 29.0 29.0 5 6 5 6 46.6 122 134 6 8 36.0 40.0 5 12 5 6.5 0 z
40 FT 16 18 13 8 6 8.5 6 8 54.0 36.0 36.0 6 15 40.0 43.0 6 15 29.0 30.0 5 6 5 6 46.5 122 134 6 7.5 36.0 40.0 5 12 5 6.5 0

0

>-
42 FT 17 19 14 8 5 6 6 8 54.8 37.0 37.0 6 16 39.0 42.0 6 16 29.0 29.0 5 6 5 6 46.9 123 135 6 7.5 36.0 40.0 5 12 5 6 0 z

w
44 FT 17 19 14 8 6 8 6 8 54.6 37.0 37.0 6 15 39.0 42.0 6 15 29.0 29.0 6 8 5 6 46.8 123 135 6 7 36.0 40.0 5 12 5 6 0 Vl

w
46 FT 18 20 14 8 6 8 6 7.5 55.3 38.0 38.0 6 16 39.0 42.0 6 16 28.0 29.0 6 8 5 6 47.3 124 136 6 7.5 36.0 40.0 5 12 5 6 0 0::

0-

48 FT 18 20 15 8 6 7.5 6 8 55.4 38.0 42.0 6 15 39.0 42.0 6 15 28.0 29.0 6 7.5 6 8 50.0 124 136 6 7 36.0 40.0 5 12 6 8.5 0
~

50 FT 18 21 15 8 6 7 6 7.5 55.4 38.0 42.0 6 14 39.0 42.0 6 14 28.0 29.0 6 8 6 8 50.6 125 137 6 7 36.0 40.0 5 12 6 8 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 7 FEET
HEIGHT (HT): 9 THRU 10 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
<Il

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 19 20 8 8 6 7 5 6 31.6 39.0 39.0 39.0 6 13 42.0 48.0 6 13 29.0 31.0 6 6.5 5 6 26.5 64 76 88 6 6.5 36.0 43.0 5 12 5 9.5 °

48 FT 21 23 8 8 6 6.5 6 7 36.0 45.0 45.0 45.0 6 13 41.0 48.0 6 13 29.0 30.0 6 7 6 6.5 30.0 67 79 91 6 6.5 36.0 43.0 5 12 5 9.5 °46 FT 21 22 8 8 6 6.5 6 7 35.8 45.0 45.0 45.0 6 13 41.0 48.0 6 13 29.0 30.0 6 6.5 6 7 29.9 66 78 90 6 6.5 36.0 43.0 5 12 5 9.5 °44 FT 20 22 8 8 6 6.5 6 7.5 35.9 44.0 44.0 44.0 6 13 41.0 48.0 6 13 29.0 30.0 6 7 6 7 29.8 66 78 90 6 6.5 36.0 43.0 5 12 5 9.5 °42 FT 19 21 8 8 6 6 5 6 31.8 39.0 39.0 39.0 6 12 42.0 48.0 6 12 30.0 31.0 6 7 6 7.5 29.6 65 77 89 6 6.5 36.0 43.0 5 12 5 9.5 °
38 FT 18 20 8 8 6 7 5 6.5 31.6 38.0 38.0 38.0 6 13 42.0 48.0 6 13 30.0 31.0 6 7.5 5 6 26.4 64 76 88 6 7 36.0 43.0 5 12 5 10 °

r;::::========================:=======::::::::===============:::::::::=:::::::::::::==::::::::======================:::;-----------------,oSPAN (S) = 8 FT HEIGHT (HT) = 4 FT OR 5 FT OR 6 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

oncrNt----rT_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R.:.;S'-+_--,-__,-_.:;.J'13 r B::.;A.;..R.;..S:.----;:-::- +_,.._.;..H,1...;B::.;A.;..R.:.;S:....,.__-+_ _,-...;H.::;2r"B.:.:A;.;.R.:;.S..,...--+A.:.:2=-,:B.:.:A.;..R;.:S'+---r----,---::J...;4""T"'B.:.:A;.;.R.:;.S---;';":;-----1----r_...;H.:.;3'r-'B.:.:A.;..R;.:S'-r__+.::;B.;..1--rB;.;.AR.;..S"-t_.::;B'T2.....::B.:.:A;.;.RrS----l g
TS BS TX TI SIZE SPA. SIZE SPA. C1 f-,HccT=-=-4",c-r-H"';;':':~==5"-'--'-'H-=T-=-=6-,-J, SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 f-,H"'T,--=cc4"TH-'-TccK=-=35=-''''""'H-=T-=-=6-,-!' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 :

w
1 FT 12 8 8 8 5 7 4 8.5 44.8 28.0 28.0 28.0 4 13 81.5 60.5 4 13 27.0 23.0 4 7.5 4 6.5 42.0 52 64 76 5 7 39.0 40.0 5 12 5 12 12 <I
2 FT 12 8 8 8 5 7 4 8.5 44.8 28.0 28.0 28.0 4 12 81.5 60.5 4 12 26.0 25.0 4 6.5 4 6 38.8 52 64 76 5 6.5 38.0 40.0 5 12 5 12 12 ~

4 FT 8 8 8 8 4 6 5 6 40.6 24.0 24.0 24.0 5 16 50.0 64.0 5 16 27.0 27.0 4 6 4 6 35.4 52 64 76 5 6 38.0 40.0 5 11 5 12 12 >-
-..J

6 FT 8 8 8 8 4 6 5 6.5 36.5 28.0 24.0 28.0 5 15 42.0 45.0 5 15 26.0 26.0 5 8.5 5 6.5 33.5 52 64 76 6 7 39.0 41.0 5 12 5 12 12 <I
8 FT 8 9 8 8 4 6 5 6 34.4 24.0 24.0 24.0 5 14 39.0 41.0 5 14 25.0 25.0 5 8 4 6.5 31.9 53 65 77 5 6 36.0 39.0 5 12 5 12 ° u

10 FT 9 10 8 8 5 8.5 4 6 32.6 25.0 25.0 25.0 5 15 38.0 41.0 5 15 25.0 25.0 5 8 4 7.5 30.5 54 66 78 5 6 35.0 39.0 5 12 5 12 ° is
12 FT 9 10 8 8 5 8.5 5 6.5 31.6 25.0 25.0 25.0 5 14 37.0 40.0 5 14 24.0 25.0 5 7 4 6.5 29.8 54 66 78 6 7 38.0 42.0 5 12 5 12 ° go

u
14 FT 10 11 8 8 5 8 5 7.5 30.5 26.0 26.0 26.0 5 14 36.0 40.0 5 14 24.0 25.0 5 6.5 4 6.5 29.0 55 67 79 5 6 34.0 39.0 5 12 5 12 ° w

-..J

16 FT 11 12 8 8 5 7.5 5 8.5 29.6 27.0 27.0 27.0 5 14 35.0 40.0 5 14 24.0 25.0 5 6.5 4 6.5 28.4 56 68 80 5 6 34.0 39.0 5 12 5 12 ° w

18 FT 11 13 8 8 5 7.5 5 8 29.5 27.0 27.0 27.0 5 13 35.0 39.0 5 13 24.0 25.0 5 6 4 6.5 27.6 57 69 81 6 8 37.0 43.0 5 12 5 12 ° i'5
20 FT 12 14 8 8 5 7 5 8.5 28.8 28.0 28.0 28.0 5 13 35.0 39.0 5 13 24.0 25.0 5 6 4 6.5 27.3 58 70 82 6 8 36.0 43.0 5 12 5 12 ° ~

22 FT 13 14 8 8 5 6.5 5 8.5 28.1 29.0 29.0 29.0 5 12 34.0 40.0 5 12 23.0 24.0 6 8 4 6 27.4 58 70 82 6 7.5 37.0 43.0 5 12 5 12 ° Vl«
24 FT 14 15 8 8 5 6 5 8.5 27.9 30.0 30.0 30.0 5 12 34.0 40.0 5 12 22.0 23.0 6 8 4 6 27.3 59 71 83 6 7.5 36.0 43.0 5 12 5 12 ° :r:

26 FT 15 16 8 8 6 8.5 5 8 32.6 31.0 31.0 31.0 6 16 42.0 49.0 6 16 30.0 32.0 6 8 4 6 27.3 60 72 84 6 7.5 36.0 43.0 5 12 5 12 ° ~

28 FT 15 16 8 8 6 8 5 8 31.6 31.0 31.0 31.0 6 16 42.0 48.0 6 16 31.0 32.0 6 7.5 4 6 26.1 60 72 84 6 7 36.0 43.0 5 12 5 12 ° f-

30 FT 16 17 8 8 6 8 5 7 31.5 32.0 32.0 32.0 6 15 42.0 48.0 6 15 30.0 31.0 6 7.5 4 6 26.3 61 73 85 6 7 36.0 43.0 5 12 5 12 ° ~
:r:

32 FT 16 18 8 8 6 7.5 5 7 31.6 32.0 36.0 36.0 6 15 42.0 48.0 6 15 31.0 32.0 6 7.5 5 6.5 26.1 62 74 86 6 7 36.0 43.0 5 12 5 12 ° Vl

34 FT 17 19 8 8 6 7.5 5 6.5 31.6 37.0 37.0 37.0 6 14 42.0 48.0 6 14 30.0 31.0 6 7.5 5 6.5 26.3 63 75 87 6 7 36.0 43.0 5 12 5 11.5 ° Vl

36 FT 18 19 8 8 6 7.5 5 6.5 31.5 38.0 38.0 38.0 6 14 42.0 48.0 6 14 30.0 31.0 6 7.5 5 6.5 26.4 63 75 87 6 7 36.0 43.0 5 12 5 10.5 °

50 FT 22 23 8 8 6 6.5 6 6.5 35.9 46.0 46.0 46.0 6 13 41.0 47.0 6 13 29.0 30.0 6 6.5 6 6.5 30.1 67 79 91 6 6 36.0 43.0 5 12 5 9 °
SPAN (S) = 8 FT HEIGHT (HT) = 7 FT OR 8 FT OR 9 FT

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

Dn c rNt----rT_H_I C_K,...N.;..E_S-rS_+.:::A.;,.1-;B::.;A:.:R.:.:S4_,.._---r_--::J.:;:3r-"'BA::.:R.:.:S::....---,.,-::- +-_,-_H.;..1.:,.-;B::..::A:.:.R~S,.. __+-_.,..._....;.:H.::,2_B::.;A:.:R.:.:S::.....,.__+A::.:2=-,:B::..::A:.:.R~S+_..,..._ _,-:.:J...;4""T"'B.:::A:.:.RS::....----;=_---I----,-.:.:H.:.:3:,.....:::B.:::A.:.:R.:::.S..,...__+-"B;.;.1--rB::.:AR.:.:S'-+_.:::.B2:;:....:B::..:A::.:.R:.;:S~

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-,HccT=----=7"'-r-:H-=;-=~8=-',--,...-H--=T,-----=9-,-j' SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 f-,H--=T=---=7",...H--=;,--~'=8",...H,-;T,-----=9--.-l' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 12 9 8 8 5 7 4 6 44.8 28.0 28.0 28.0 4 13 81.5 60.5 4 13 27.0 25.0 4 7.5 4 6 66.0 89 101 113 5 8 41.0 41.0 5 12 5 12 12
2 FT 12 9 8 8 5 7 4 6 44.8 28.0 28.0 28.0 4 12 81.5 60.5 4 12 26.0 24.0 4 6.5 5 6.5 61.3 89 101 113 5 7.5 39.0 41.0 5 12 5 12 12
4 FT 8 8 8 8 4 6 6 7.5 47.8 28.0 32.0 32.0 5 16 83.5 64.0 5 16 27.0 28.0 5 8.5 6 6 55.0 88 100 112 5 6 38.0 40.0 5 12 5 12 12
6 FT 8 9 8 8 4 6 6 7.5 52.5 24.0 28.0 32.0 5 15 44.0 47.0 5 15 26.0 26.0 5 8.5 6 6.5 52.3 89 101 113 5 6.5 37.0 40.0 5 12 5 12 12

8 FT 8 9 8 8 4 6 6 7.5 47.4 24.0 28.0 32.0 5 14 40.0 42.0 5 14 25.0 25.0 5 7.5 6 6 48.1 89 101 113 5 6 36.0 39.0 5 12 5 11.5 °
10 FT 9 10 8 8 5 8.5 6 7 46.3 25.0 29.0 33.0 5 15 39.0 41.0 5 15 25.0 25.0 5 7.5 6 6.5 46.9 90 102 114 5 6 35.0 39.0 5 12 5 11 °
12 FT 9 10 8 8 5 8.5 6 7 44.8 29.0 33.0 33.0 5 14 37.0 40.0 5 14 24.0 25.0 5 6.5 6 6 45.4 90 102 114 6 7 38.0 42.0 5 12 5 10 °
14 FT 10 11 8 8 5 8 6 6.5 44.1 30.0 30.0 34.0 5 14 37.0 40.0 5 14 24.0 25.0 5 6.5 6 6 44.9 91 103 115 5 6 35.0 39.0 5 12 5 9.5 °
16 FT 11 12 8 8 5 7.5 6 6.5 43.6 31.0 31.0 35.0 5 14 36.0 40.0 5 14 24.0 25.0 5 6.5 6 6.5 44.4 92 104 116 5 6 34.0 39.0 5 12 5 9.5 °
18 FT 11 13 8 8 5 7.5 6 6 42.8 31.0 31.0 35.0 5 13 35.0 39.0 5 13 24.0 25.0 5 6 6 6.5 43.9 93 105 117 6 8 37.0 43.0 5 12 5 9.5 °
20 FT 12 14 8 8 5 7 6 6 42.4 32.0 32.0 36.0 5 13 35.0 39.0 5 13 24.0 25.0 5 6 6 6.5 43.4 94 106 118 6 8 37.0 43.0 5 12 5 9.5 °
22 FT 13 14 8 8 5 6.5 6 6 42.1 33.0 33.0 37.0 5 12 35.0 39.0 5 12 23.0 24.0 6 8 6 6 43.0 94 106 118 6 7.5 37.0 43.0 5 12 5 9 °
24 FT 14 15 10 8 5 6 5 6.5 40.0 34.0 34.0 34.0 5 12 34.0 39.0 5 12 22.0 23.0 6 8.5 5 7 40.4 95 107 119 6 7 37.0 43.0 5 12 5 8 °
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 8 FEET
HEIGHT (HT): 4 THRU 9 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
f-

Vl
tIl

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
~ WALL ~ I~ ----:;S....:. *-"-'-T-'"[o+- ----'S'---- -...r...:-T:..:.X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----l I I i I lJlj
*-__"-C4-'----_---' *-__C==7-'----_-......I' f------'0==1--'O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT ~ CULVERT.

N

'"

rc2::-:6:----:F-=Tc+-1,,4::-+.1-::6-+-1=-0:-+_8::----Jr----:5:-+-----:6:-t----:5:----r---=-6'----=-+---:3-::9_.-::-8-+-3::-:4=-.--:0:-+-::3-=4_.-::-0+-:3:-:4,--.--:O+r5:----r---;1-:o2-+--:3-;:4_.-::-0-+-3,:-9::-·r 0:-+----::-5+r1,-:2:---t--,2;-:2:-.--:0+-:o2-::-4_.0=-t----::6-+-::-"8--=-l----::5:-+-----=7:-f-c-=4-::-0_.4-:-+----::9-::6:-+----;-10;:-,8:---+----;-12::-0::----J----::6:-+_7"'."'5-+-::-3-::-7_.0:-+_4:-::3,--.--:0+,-;5:----r---;1-:o2-+r5:-t-8:-+-:0:-J GENE RAL NOT ES:
28 FT 15 16 10 8 6 8 5 6.5 43.0 35.0 35.0 35.0 6 16 42.0 48.0 6 16 30.0 32.0 6 7.5 5 7 38.4 96 108 120 6 7 37.0 43.0 5 12 5 8 ° IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
30 FT 15 17 11 8 6 7.5 5 6.5 43.5 31.0 35.0 35.0 6 15 42.0 47.0 6 15 31.0 32.0 6 8 5 7 38.8 97 109 121 6 7 37.0 43.0 5 12 5 8.5 ° GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2

f-c:-::----:=-t-:--::---i----;-::-+r=-:-+r::--+---::--+----=-'---t----::-+---'--::-"-+--:-=--=-f-c-::-::-=-tr::-:-:-+-=:-::----::+r::--+-----::-t----;-:-:-+----;-:=-cc:-+----=--+----;-:-+---::-::--::---il---::-:-=-t----:::-+-----::-+-:-+--::--+-=----::--+----=-=:-+--:--=-='-+----;-::-=--+---::--+----=--+---=-==--=:-+---:-::----::+r::--+r--::---t----:::-+---'-::-'-+-::-J FEET AND 4 FEET. FOR DES I GNFl LLS BET WE EN 2 FEET AND 4 FEET USE
f-,3",2:---:F::-:T=-f-c-,-1-=6-+-:-18:-+_1=-1:-+r 8::----Jr----:6:----r1-::-8-'--;:-+--=5-+-----:6:-+--:4-::3_.-=8-+-::-3-=-2_.0=-t-,-3::-:6::-·r 0:-+--:3=-=6=-.--:0+_6:-t-1,-'5:-t_4-,-2:-.0:-+_4:-:7=-·cc0:-+----=-6-+----;-15,:-+---::3-=0_'-::-0-+--=-3,:,-2_.0=-t----::6:-+-----:8:-+-_=_5-+----=7---;1---::-3 -::-9 _.0=--t-----:9:-:8:-t-1=-1--:0,-+----;-12::-2:---t-----:6:-+-----:7::-+-:3:-:7;-.--:O:-+r4-=3=-.--:0+cc5:-t-1,-:2:---t----::5:-+---=-8,----=-+-:0:-J THE GREA TER ME MB ER TH [ CKNESS. ARE A 0 F RE [N FOR CEME NTANDBAR
f-,3::-4=-ccF::-:T=-f-c-,-1-=7-+-:-19:-+r 1:-;1:-+r 8::----Jr----:6:----r1-7 ::-.5'---t----::5-+-----:6:-+--:4--:3_.-,;-9-+_=_3_=_3_.0=--t-,-3::-:7=-·r0:-+--:3-=7=-.--:0+_6:-t-1=-4:-t_4-,-2:-.0:-+_4:-:7=-·cc0:-+----=-6-+----;-14-;-+---::3-::0_.-::-0-+-_=_3:-1_.0=-t----::6:-+---=-8,----=-+-_=_5-+-::-7-::-1---::-3-::-9_.-=-3-+-cc9:-:9:-t-1=-1r1,-+----;-12::-3:---+-----:6:-+---=-7---=-+-:3:-:7;-.--:O:-+r4-=3=-.--:0+cc5:-t-1,-:2:---t----::5:-+_7r·;-5:-+,-;0:-J DI ME NS I ON S FROM THE 2 FEET AND 4 FEET TAB ULATE D DES I GNFl LLS •
f-,3::-:6:----:F::-:T=-f-c-,-1-::-7-+-=-19:-+r1,-:2:-+r8::----Jr----:6:----r1-::-_7::-+----::5-+-----:6:-+--:4,-;4_.-;:4-+-=-3-::-3_.0=--t-,-3::-:7:-'r0:-+--:3::-:7=-.--:0+_6:-t-1:-;4:-t_4-,-2:-.0:-+_4:-:7=-.--;0:-+----=-6-+----;-14::-+---::3-::0_.-::-0-+-_=_3-,-1_.0=-t----::6:-+--;7=-',-;5:-+----::-5-+--:6,--'-::5-+--=-3-::-9_.-:-3-+--,-9,::-9,::-+--:1--;1,-;1,-+----;-12::-3':---1-----:6:-+_6:-.5:-+--,3:-:7;-.--:O:-+--;4-=3=-.--:0+--;5:-t-1,-:2:---t----::5:-+---=-8,----=-+-:0:-J ARE A OF REI NF OR CEME NTEOUALS BAR ARE APE R F DOT SPA C I NG•

f-,3,:-8:----:F::-:T=-f-c-,-1-::8-+-2::-0:-+,--1,-:2:-+,--8::----Jr----:6:----r1-7 ::-.5'---t----::5-+-----:6:-+--:4,-;4_.-::6-+_=_3-::-8-.0=--t-,-3::-:8::-.--;O:-+--:3:-::8=-.--:0+_6:-t-1,-'3:-t_4-,-2:-.0:-+_4:-:7=-.--;0:-+----=-6-+----;-13':-+---=2-::9_.-::-0-+--=-3-::-1_.0=-t----::6:-+,--7:-.,-;5:-+----::-5-+--:6,--.-::5-+-_=_3-::-9-.-:-6-+--,-1-::0-::-0+--;1--;1--:2:-+----;-12::-4-,---j-----:6:-+_6:-.5:-+--'3:-:7;-.--:O:-+--;4-=3=-.--:0+--;5:-t-1,-:2:---t----::5:-+_7,-;.:-5:-+--;0:-J SPEC I AL DES I GNS ARE REOU I RED WHEN THE DES I GN FILL I S LESS THAN 1
f-,4:-0:----:F::-:T=-f-c-,-1-::9-+-2::-0,:-+,--1,-:2:-+,--8::----Jr----:6:----r1-::-7 --+----::5-+--::-6-::-+--:4-;:4_.-::6-+-=-3-::-9_.0=--t-,-3::-:9::-.--;O:-+--:3:-::9=-.--:0+_6:-t-1:-;4:-t_4-,-2:-.0:-+_4:-:7=-.--;0:-+----=-6-+----;-14::-+---=2-::9_.-::-0-+-_=_3-::-0_.0=-t----::6:-+_6'-:.:-5:-+----::-5-+--:6,--'-::5-+--=3-::-9_.-:-6-+-.1-::0-:-0+--;1--;1-=2:-+----;-12"'4::-1-----:6:-+_6:-.5:-+--,3:-:7;-.--:O:-+--;4-=3=-.-::0+--;5:-t-1,-:2:---t----::5:-+-----:7:--+-:O:-J F DOT OR GREA TER THAN 5° FEET.

42 FT 19 21 12 8 6 7 6 7.5 48.8 39.0 39.0 39.0 6 13 42.0 47.0 6 13 29.0 30.0 6 7 5 6.5 39.8 101 113 125 6 6.5 37.0 43.0 5 12 5 7 °
f-,4-=-'4:---:F::-:T=-f-c-::-2-::0-+-2::-2::-+'--1'-:3:-+'--8::----Jr----:6:----r1-::-7--+----::5-+-----:6:-"-+--:4-::5-.-=5-+-:-4-::-0-.0=--t-4':-0::-.--;O:-+--'4:-::0=-.--:0+-6:-t-1,-'4:-t-4-:-7-1 '--.0:-+-4:-6:-.--;0:-+----=-6-+----;-14':-+---=2-::9-.-::-0-+--=-3-::-0-.0=-t----::6:-+-----:7:--+--=-5-+--'--::6-'----r4-::-0-.-=-3-+--'-1-::0-::-2+--;1--;1--:4'-+----;-12::-6:---+-----:6:-+-6:-.5:-+'-;3:-:7;-.--:O:-+--;4--:4'--.-::0+--;5:-t-1'-:2:---t----::5:-+-----:7:--+-:0:-J DI ME NS I ON S ARE I N INC HESUNLESSOTHER WI SESPEC I FIE D.

f-,4:-6:----:F::-:T=-f-c-=2-:-0-+-2",2::-t,--1,-:3:-+,--8::----Jr----:6:----r1---::-6 _.5:-+----::6-+-----:8:-+--:4-::9_.-::5-+-,-4-:-0_,0=--t_4:-O:,-.--;O:-+_4,-:0_.--:0+_6:-t-1,-:3:-t_4-:-=-1,--'0:-+_4:-6::-.--;0:-+----=-6-+----;-13:-+---=2-::9_.-::-0-+-_=_3-::-0_.0=-t----::6:-+-----:7:--+-_=_5-+----::6_r 4-::-0_.-:-3-+--,-1-::0-=-2+--;1--;1--=4,-+----;-12",6=-t-----:6:-+---=-6--::-+-:3:-:7;-.--:O:-+--;4r4,--.-::0+--;5:-t-1,-:2:---t----::5:-+,--6::-',-;5:-+--;0:-J DES I GNFl LLS ARE ME ASUR ED FRO M THE TOP 0 F TOP S LAB TOTHE TOP 0 F
f-,4=-8:----:F::-:T=-f-c-:02-,-1-+-2,,,3:-+,--1,-:3:-+,--8::----Jr----:6:----r1---::-6_.5:-+----::6-+----:8:-+--:4-::9_.-::6-+-,-4-,-1_.0=--t_4:-1;-.--;O:-+_4:-;1_.--:0+_6:-t-1,-:3:-t_4-:-=-1,--'0:-+_4:-6::-.--;0:-+----=-6-+----;-13:-+---=2-::9_.-::-0-+-_=_3-::-0_.0=-t----::6:-+-----:7:--+-_=_5-+----::6_r 4-::-0_.-:-5-+--,-1-::0-=-3+--;1--;1--:5,-+----;-12"'7::-1-----:6:-+_6--::-.5-+,-;3::-:7;-.--:O:-+--;4r4,--.-::0+--;5:-t-1,-:2:---t----::5:-+,--6::-',-;5:-+--;0:-J EAR TH F ILL DR R0 ADWAY.
L.;5::.;0:.-F_T~-=2;.;.1...J....2=.;3:::...J._1;.:3:...J.....;8::......JL.......:6::.......J'-..:::.6.:.;. 5:::...J......:::6~----:7_.L....;4..::9..:.. ..::6....L..~4::-1.:.;.0::.....l_4.:.1:...;.:..;0::.....l._4:...;1...:.:.:0~...;6:.-J...-1;.:3::.......J_4.:...;..1:..;'0:::...J._4.:.;6::.;.:..;0::.....l......:::6--J......;,.13:.-L...:::2.:;:9.:.. .:;.0...J.....:::.3 .:::.O.:.;.0::.....l.....:::6::.......J----:6::....-.1-.:;.5...J.......:::6....:.L.......:4.:;.0.:...;::.5...J......:.1.:;:0.:;.3...J.....;1...;1..::5--J......:.;12=.;7::.......JL.......:6::.......J----:6:.-..L...:3:...;7...:...::0:...J.._4...;4.:.:...::0...J.....;5:.-J...-1;.:2:.....J.....:::5::.......J...;6::.;.:..;5:...J.....:0:....J CUL VERTS MEET STRENGTH AND SERV I CEAB ILI TY REOU I REMENTS FOR THE

C5 08 DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

r--J-3-BA,,-C;'---:i-~1 I r+H1 ~:R ; H2 B

O
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i



SPAN (S) = 8 FT HEIGHT (HT) = 10 FT OR 11 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3
SIZE

<t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=1 0' HT=11 '
SIZE SPA. C5 Q8 SIZE SPA. C6 Q9 SIZE SPA. SIZE SPA. C4

HT=10',-n=11
SIZE SPA. C7 Q10 SIZE SPA. SPA. G1

0
w

1 FT 12 9 8 9 5 7 5 7 44.9 32.0 32.0 4 13 81.5 61.5 4 13 28.0 26.0 4 6.5 6 6 69.3 125 137 5 7.5 43.0 42.0 5 11.5 5 10 12 -..J
<t

2 FT 12 9 9 9 5 7 5 8 45.5 32.0 32.0 4 12 82.5 61.5 4 12 27.0 24.0 4 6.5 6 6.5 70.0 125 137 5 7 41.0 41.0 5 11.5 5 10.5 12 w
Vl

4 FT 8 9 10 9 4 6 6 7 49.1 28.0 28.0 5 16 84.5 65.0 5 16 27.0 27.0 4 6 5 6 65.8 125 137 5 7 39.0 41.0 5 11.5 5 9.5 12 >-
-..J

6 FT 8 9 11 9 4 6 5 6 57.1 28.0 28.0 5 16 44.0 44.0 5 16 26.0 26.0 5 9 5 6 56.6 125 137 5 6.5 37.0 39.0 5 11.5 5 9.5 12 -..J
<t

8 FT 8 10 11 9 4 6 6 7 54.8 28.0 28.0 5 15 41.0 41.0 5 15 25.0 26.0 5 9 5 6.5 56.4 126 138 5 6.5 37.0 39.0 5 12 5 9 0 ::
10FT 8 10 11 9 4 6 6 6.5 51.9 28.0 28.0 5 14 39.0 40.0 5 14 25.0 25.0 5 7.5 5 6 54.0 126 138 5 6 36.0 39.0 5 12 5 8.5 0 z

0

12 FT 9 11 11 9 5 8.5 6 7 52.5 29.0 29.0 5 14 38.0 39.0 5 14 25.0 25.0 5 7.5 5 6 53.9 127 139 5 6 36.0 39.0 5 12 5 8 0
0::
>-

14 FT 10 11 11 9 5 8 5 6 50.1 30.0 30.0 5 15 37.0 39.0 5 15 25.0 25.0 5 7 5 6 51.9 127 139 5 6 35.0 39.0 5 12 5 7.5 0
u
W
-..J

16 FT 10 12 11 9 5 7.5 5 6 48.3 30.0 30.0 5 13 36.0 39.0 5 13 24.0 25.0 5 6.5 5 6 52.3 128 140 5 6 35.0 39.0 5 12 5 7.5 0 w

18 FT 11 13 11 9 5 7.5 5 6.5 48.6 31.0 31.0 5 14 36.0 39.0 5 14 24.0 25.0 5 6.5 6 7 55.0 129 141 6 8 38.0 42.0 5 12 5 7.5 0 z
w

20 FT 12 14 11 9 5 7 5 6 48.8 32.0 32.0 5 13 35.0 39.0 5 13 24.0 25.0 5 6.5 6 7 54.9 130 142 6 8 38.0 43.0 5 12 5 7.5 0 w
<Il

22 FT 13 15 11 9 5 6.5 6 8 52.1 33.0 37.0 5 12 35.0 39.0 5 12 23.0 24.0 5 6 6 7 54.9 131 143 6 8 38.0 43.0 5 12 5 7.5 0 Vl
<t

24 FT 13 15 12 9 5 6.5 5 6 48.3 33.0 33.0 5 12 35.0 38.0 5 12 23.0 25.0 5 6 6 7.5 53.9 131 143 6 7 38.0 43.0 5 12 5 7 0 :r:

26 FT 14 16 12 9 5 6 6 8 51.8 34.0 38.0 5 12 35.0 38.0 5 12 22.0 24.0 5 6 6 7.5 54.1 132 144 6 7.5 38.0 43.0 5 12 5 7 0 ~

28 FT 15 16 12 9 5 6 6 8 56.1 35.0 39.0 6 16 43.0 47.0 6 16 31.0 32.0 6 7.5 6 8 51.0 132 144 6 7 38.0 43.0 5 12 5 7 0 >-
30 FT 15 17 12 9 6 8 6 7 55.9 35.0 39.0 6 16 43.0 47.0 6 16 31.0 32.0 6 8 6 7.5 51.5 133 145 6 7 38.0 43.0 5 12 5 7 0

w
w

32 FT 16 18 13 9 6 8 6 8 56.5 36.0 40.0 6 15 42.0 47.0 6 15 30.0 31.0 6 8 6 8.5 51.8 134 146 6 7 38.0 43.0 5 12 5 6.5 0
:r:
Vl

34 FT 17 19 13 9 6 8 6 7.5 56.9 37.0 41.0 6 14 42.0 47.0 6 14 30.0 31.0 6 8 6 8.5 52.3 135 147 6 7 38.0 43.0 5 12 5 6.5 0 ~
36 FT 17 19 14 9 6 7.5 6 7.5 57.0 37.0 41.0 6 14 42.0 46.0 6 14 30.0 31.0 6 7.5 6 8 51.9 135 147 6 6.5 38.0 43.0 5 12 5 6 0 :r:

>-
38 FT 18 20 14 9 6 7.5 6 7.5 57.4 38.0 42.0 6 14 42.0 46.0 6 14 30.0 31.0 6 7.5 6 8 52.3 136 148 6 7 38.0 43.0 5 12 5 6 0 z
40 FT 18 20 14 9 6 7 6 6.5 57.3 38.0 42.0 6 13 42.0 46.0 6 13 30.0 31.0 6 6.5 6 8 52.1 136 148 6 6.5 38.0 43.0 5 12 5 6 0

0

>-
42 FT 19 21 15 9 6 7 6 7 57.9 43.0 43.0 6 14 42.0 46.0 6 14 30.0 30.0 6 7 6 8 52.6 137 149 6 6.5 38.0 43.0 5 12 6 8 0 z

w
44 FT 19 22 15 9 6 7 6 7 57.9 43.0 43.0 6 13 42.0 46.0 6 13 30.0 30.0 6 7 6 8 53.0 138 150 6 6.5 38.0 43.0 5 12 6 8 0 Vl

w
46 FT 20 22 15 9 6 7 6 6 58.1 44.0 44.0 6 14 42.0 45.0 6 14 30.0 30.0 6 7 6 7.5 52.9 138 150 6 6.5 38.0 43.0 5 12 6 8 0 0::

0-

48 FT 20 23 16 9 6 6.5 6 7 58.5 44.0 44.0 6 13 42.0 45.0 6 13 30.0 30.0 6 7 6 7.5 53.3 139 151 6 6.5 38.0 44.0 5 12 6 8 0
~

50 FT 21 23 16 9 6 6.5 6 6.5 58.9 45.0 45.0 6 13 42.0 45.0 6 13 29.0 30.0 6 6.5 6 7.5 53.3 139 151 6 6 38.0 44.0 5 12 6 8 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

SHEET NO.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 8 FEET
HEIGHT (HT): 10 THRU 11 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
<Il

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.
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SPAN (S) = 9 FT HEIGHT (HT) = 11 FT OR 12 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2 K3
SIZE

<t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=11' HT=12'
SIZE SPA. C5 Q8 SIZE SPA. C6 Q9 SIZE SPA. SIZE SPA. C4

HT=11 ',-n=12
SIZE SPA. C7 Q10 SIZE SPA. SPA. G1

0
w

1 FT 13 9 9 10 5 6.5 5 7.5 49.3 33.0 33.0 4 12 90.5 67.5 4 12 29.0 27.0 4 6 6 6 76.3 137 149 5 6.5 44.0 44.0 5 10 5 9 12 -..J
<t

2 FT 13 10 9 10 5 6.5 5 7 52.3 33.0 33.0 5 18 92.5 69.5 5 18 28.0 25.0 4 6 6 6.5 76.3 138 150 5 7 44.0 45.0 5 11.5 5 9 12 w
Vl

4 FT 9 10 9 10 5 8.5 5 6 52.3 29.0 29.0 5 16 92.5 71.0 5 16 29.0 30.0 5 8.5 6 6 76.3 138 150 5 7 43.0 45.0 5 11.5 5 8.5 12 >-
-..J

6 FT 9 10 10 10 5 8.5 5 6 69.4 29.0 29.0 5 16 51.0 49.0 5 16 28.0 28.0 5 7.5 6 6.5 68.8 138 150 5 6 41.0 43.0 5 12 5 8 12 -..J
<t

8 FT 9 10 10 10 5 8.5 5 6 60.0 29.0 29.0 5 14 45.0 45.0 5 14 27.0 27.0 5 7 6 6 63.9 138 150 6 7 43.0 45.0 5 12 5 8 0 ::
10FT 9 11 10 10 5 8.5 6 7 59.0 29.0 33.0 5 13 42.0 43.0 5 13 27.0 27.0 5 6.5 6 6 63.6 139 151 5 6 39.0 43.0 5 12 5 8 0 z

0

12 FT 10 12 10 10 5 8 6 7 58.6 30.0 34.0 5 13 41.0 43.0 5 13 26.0 27.0 5 6.5 6 6.5 62.8 140 152 5 6 39.0 43.0 5 12 5 8 0
0::
>-

14 FT 11 12 10 10 5 7.5 6 7.5 58.5 31.0 35.0 5 13 41.0 43.0 5 13 26.0 27.0 5 6 6 6 60.4 140 152 6 7 41.0 45.0 5 12 5 8 0
u
W
-..J

16 FT 12 13 11 10 5 7 5 6 54.4 32.0 32.0 5 13 40.0 42.0 5 13 26.0 27.0 5 6 6 7 59.1 141 153 6 7 41.0 45.0 5 12 5 7.5 0 w

18 FT 12 14 11 10 5 7 6 7.5 55.6 32.0 36.0 5 12 39.0 42.0 5 12 26.0 27.0 6 8 6 6.5 59.0 142 154 6 7.5 41.0 46.0 5 12 5 7.5 0 z
w

20 FT 13 15 12 10 5 6.5 6 8 55.0 33.0 37.0 5 12 38.0 42.0 5 12 26.0 27.0 6 8 6 7 58.1 143 155 6 7 41.0 46.0 5 12 5 7 0 W
<Il

22 FT 14 16 12 10 5 6 6 7.5 55.0 34.0 38.0 5 12 38.0 42.0 5 12 25.0 27.0 6 7.5 6 7 57.9 144 156 6 7 41.0 46.0 5 12 5 7 0 Vl
<t

24 FT 15 17 13 10 6 8 6 7.5 61.0 35.0 39.0 6 16 47.0 51.0 6 16 33.0 35.0 6 7.5 6 7.5 57.4 145 157 6 6.5 41.0 46.0 5 12 5 6.5 0 :r:

26 FT 16 17 13 10 6 8 6 7 61.3 40.0 40.0 6 15 46.0 51.0 6 15 33.0 34.0 6 6.5 6 7 56.6 145 157 6 6.5 41.0 46.0 5 12 5 6.5 0 ~

28 FT 16 18 14 10 6 8 6 7.5 61.0 36.0 40.0 6 15 46.0 51.0 6 15 33.0 35.0 6 7 6 7 56.6 146 158 6 6.5 41.0 46.0 5 12 5 6 0 >-
30 FT 17 19 14 10 6 7.5 6 7.5 59.6 37.0 41.0 6 14 45.0 50.0 6 14 32.0 34.0 6 7 6 7.5 54.8 147 159 6 6 41.0 46.0 5 12 5 6 0

w
w

32 FT 18 20 14 10 6 7 6 7 59.9 38.0 42.0 6 13 45.0 50.0 6 13 32.0 33.0 6 7 6 7.5 55.0 148 160 6 6 41.0 46.0 5 12 5 6 0
:r:
Vl

34 FT 18 20 14 10 6 6.5 6 6.5 59.8 38.0 42.0 6 13 45.0 50.0 6 13 32.0 34.0 6 6 6 7.5 54.9 148 160 6 6 41.0 46.0 5 12 5 6 0 ~
36 FT 19 21 15 10 6 6.5 6 7 60.3 43.0 43.0 6 13 45.0 50.0 6 13 31.0 33.0 6 6.5 6 7.5 55.3 149 161 6 6 41.0 47.0 5 12 6 8 0 :r:

>-
38 FT 20 22 15 10 6 6.5 6 6.5 60.6 44.0 44.0 6 12 45.0 50.0 6 12 31.0 32.0 6 6.5 6 7.5 55.5 150 162 6 6 41.0 47.0 5 12 6 8 0 z
40 FT 20 23 16 10 6 6.5 6 6.5 60.9 44.0 44.0 6 12 45.0 49.0 6 12 31.0 32.0 6 6.5 6 7.5 55.9 151 163 6 6 41.0 47.0 5 12 6 8 0

0

>-
42 FT 21 23 16 10 6 6.5 6 6.5 61.1 45.0 45.0 6 12 45.0 49.0 6 12 31.0 32.0 6 6 6 7.5 55.8 151 163 7 7.5 44.0 50.0 5 12 6 8 0 z

w
44 FT 22 24 17 10 6 6 6 6.5 61.9 46.0 46.0 6 12 45.0 49.0 6 12 31.0 32.0 6 6 6 7 56.3 152 164 7 7.5 44.0 50.0 5 12 6 7.5 0 Vl

w
46 FT 22 25 17 10 6 6 6 6 61.9 46.0 46.0 6 12 45.0 48.0 6 12 31.0 32.0 6 6 6 7 56.5 153 165 7 8 44.0 50.0 5 12 6 7.5 0 0::

0-

48 FT 23 26 18 10 6 6 6 6.5 62.5 47.0 47.0 6 12 44.0 48.0 6 12 31.0 31.0 6 6 6 6.5 57.0 154 166 7 8 44.0 50.0 5 12 6 7 0
~

50 FT 23 26 18 10 7 8 6 6 62.5 47.0 47.0 6 12 44.0 48.0 6 12 31.0 31.0 6 6 6 6.5 56.9 154 166 7 7.5 44.0 50.0 5 12 6 7 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 9 FEET
HEIGHT (HT): 11 THRU 12 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
<Il

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 23 25 8 8 7 7.5 6 6 36.9 47.0 47.0 47.0 7 15 51.0 59.0 7 15 36.0 38.0 6 6 6 6 31.1 81 93 105 7 7 44.0 53.0 5 12 5 8 °

48 FT 26 28 9 8 7 7 6 6.5 38.0 50.0 50.0 50.0 7 14 51.0 58.0 7 14 35.0 37.0 7 7.5 6 6 32.3 84 96 108 7 7 44.0 53.0 5 12 5 7.5 °46 FT 25 27 9 8 7 7 6 6.5 37.9 49.0 49.0 49.0 7 14 51.0 59.0 7 14 36.0 37.0 7 7.5 6 6.5 32.0 83 95 107 7 7 44.0 53.0 5 12 5 8 °44 FT 25 26 9 8 7 7 6 6.5 37.8 49.0 49.0 49.0 7 14 51.0 59.0 7 14 36.0 37.0 7 7.5 6 6.5 32.0 82 94 106 7 7 44.0 53.0 5 12 5 8.5 °42 FT 24 26 8 8 7 7.5 6 6 37.0 48.0 48.0 48.0 7 14 51.0 59.0 7 14 36.0 37.0 7 8 7 6.5 34.4 82 94 106 7 7 44.0 53.0 5 12 5 7.5 °
38 FT 23 24 8 8 7 7.5 6 6 36.8 47.0 47.0 47.0 7 15 51.0 59.0 7 15 36.0 37.0 6 6 6 6 31.1 80 92 104 7 7 44.0 53.0 5 12 5 8.5 °

r;::::=======================:::======::::::::================:::::::::==:::::::::::::::::::::::::======================:::;-----------------,oSPAN (S) = 10 FT HEIGHT (HT) = 5 FT OR 6 FT OR 7 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

oncrNt----rT_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R.:.;S'-+_--,-__,-_.:;.J'13 r B::.;A.;..R.;..S:.----;:-::- +_,.._.;..H,1...;B::.;A.;..R.:.;S:....,.__-+_ _,-...;H.::;2r"B.:.:A;.;.R.:;.S..,...--+A.:.:2=-,:B.:.:A.;..R;.:S'+---r----,---::J...;4""T"'B.:.:A;.;.R.:;.S---;';":;-----1----r_...;H.:.;3'r-'B.:.:A.;..R;.:S'-r__+.::;B.;..1--rB;.;.AR.;..S"-t_.::;B'T2.....::B.:.:A;.;.RrS----l g
TS BS TX TI SIZE SPA. SIZE SPA. C1 f-,HccT=-=cc5,""c-r-H"';;':':~::""-'--'-'H-=T-="'7-.--l, SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 f-,H"'T'--="'5--.-,T

H
CC

T
ccK=-=3

6
'--''''""'H-=T-='''7-,-!' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 :

w
1 FT 13 9 8 8 5 6.5 4 7 51.9 29.0 29.0 29.0 5 16 98.5 74.5 5 16 29.0 27.0 4 6 4 6 47.4 65 77 89 5 6.5 45.0 47.0 5 12 5 12 12 <I
2 FT 13 9 8 8 5 6.5 4 6.5 51.9 29.0 29.0 29.0 5 14 98.5 74.5 5 14 28.0 29.0 5 8.5 5 6.5 43.3 65 77 89 5 6 44.0 46.0 5 12 5 12 12 ~

4 FT 9 9 8 8 5 7.5 6 7.5 48.4 25.0 29.0 29.0 5 13 59.0 76.0 5 13 30.0 30.0 5 7.5 5 6.5 39.0 65 77 89 6 6.5 46.0 49.0 5 10 5 12 12 >-
-..J

6 FT 9 9 8 8 5 8 5 6 39.8 29.0 29.0 29.0 5 13 49.0 55.0 5 13 28.0 29.0 5 7.5 6 7 39.8 65 77 89 6 6 45.0 48.0 5 12 5 12 12 <I
8 FT 10 10 8 8 5 8 5 7.5 36.8 26.0 26.0 30.0 5 13 45.0 50.0 5 13 28.0 28.0 5 7 5 6.5 34.8 66 78 90 6 6.5 44.0 48.0 5 12 5 12 ° u

10 FT 10 11 8 8 5 8 5 6.5 35.4 26.0 26.0 30.0 6 15 47.0 51.0 6 15 30.0 31.0 5 6.5 5 7.5 32.9 67 79 91 6 6.5 43.0 49.0 5 12 5 12 ° is
12 FT 11 12 8 8 5 7.5 5 7 33.6 27.0 27.0 31.0 6 16 45.0 50.0 6 16 30.0 31.0 5 6 5 8.5 31.6 68 80 92 6 6.5 42.0 49.0 5 12 5 12 ° go

u
14 FT 12 13 8 8 5 7 5 8 32.4 28.0 28.0 32.0 6 16 44.0 50.0 6 16 29.0 31.0 5 6 5 8.5 30.9 69 81 93 6 6.5 42.0 49.0 5 12 5 12 ° w

-..J

16 FT 13 14 8 8 5 6.5 5 8 31.3 29.0 29.0 33.0 6 16 44.0 50.0 6 16 29.0 31.0 6 8 5 8.5 30.3 70 82 94 6 7 42.0 49.0 5 12 5 12 ° w

18 FT 14 15 8 8 5 6 5 8.5 30.5 30.0 30.0 34.0 6 16 43.0 50.0 6 16 29.0 31.0 6 7.5 5 8.5 29.8 71 83 95 6 7 41.0 49.0 5 12 5 12 ° i'5
20 FT 15 16 8 8 6 8 5 8 34.9 31.0 31.0 35.0 6 16 48.0 56.0 6 16 35.0 37.0 6 7 5 8 29.4 72 84 96 6 7 41.0 49.0 5 12 5 12 ° ~

22 FT 16 17 8 8 6 8 5 7 34.4 32.0 32.0 36.0 6 15 48.0 56.0 6 15 34.0 37.0 6 7 5 7 29.0 73 85 97 6 6.5 41.0 50.0 5 12 5 12 ° Vl«
24 FT 17 18 8 8 6 7.5 5 6.5 34.0 37.0 37.0 37.0 6 14 48.0 56.0 6 14 34.0 36.0 6 6.5 5 6.5 28.9 74 86 98 6 6.5 41.0 50.0 5 12 5 11 ° :r:

26 FT 18 19 8 8 6 7 5 6.5 33.9 38.0 38.0 38.0 6 13 47.0 55.0 6 13 33.0 35.0 6 6.5 5 6.5 28.8 75 87 99 6 6 41.0 50.0 5 12 5 10 ° ~

28 FT 19 20 8 8 6 6.5 5 6 33.8 39.0 39.0 39.0 6 13 47.0 55.0 6 13 33.0 35.0 6 6.5 5 6 28.8 76 88 100 6 6 41.0 50.0 5 12 5 9.5 ° f-

30 FT 19 21 8 8 6 6 5 6 33.8 39.0 39.0 39.0 6 12 47.0 55.0 6 12 33.0 36.0 6 6 6 7.5 31.6 77 89 101 7 7.5 44.0 53.0 5 12 5 9.5 ° ~
:r:

32 FT 20 22 8 8 6 6.5 6 7.5 37.8 44.0 44.0 44.0 6 12 47.0 55.0 6 12 33.0 35.0 6 6 6 7 31.8 78 90 102 7 7.5 44.0 53.0 5 12 5 9.5 ° Vl

34 FT 21 23 8 8 6 6 6 7 36.8 45.0 45.0 45.0 6 12 46.0 55.0 6 12 32.0 34.0 6 6 6 6.5 30.9 79 91 103 7 7.5 44.0 53.0 5 12 5 9.5 ° Vl

36 FT 22 23 8 8 6 6 6 6.5 36.8 46.0 46.0 46.0 7 15 51.0 60.0 7 15 36.0 38.0 6 6 6 6.5 31.0 79 91 103 7 7 44.0 53.0 5 12 5 9.5 °

50 FT 27 28 9 8 7 7 6 6 38.0 51.0 51.0 51.0 7 14 51.0 58.0 7 14 35.0 37.0 7 7 6 6 32.4 84 96 108 7 6.5 44.0 53.0 5 12 5 7 °
SPAN (S) = 10 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

Dn c rNt----rT_H_I C_K,...N.;..E_S-rS_+.:::A.;,.1-;B::.;A:.:R.:.:S4_,.._---r_--::J.::;3r-"'BA::.:R.:.:S::....---,.,K-::2----+-,..-H.;..1.:,.-;B::..::A:.:.R~S,..--+--.,...-....;.:H.::,2_B::.;A:.:R.:.:S::.....,. __+A::.:2=-,:B::..::A:.:.R~S+_..,..._ _,-:.:J...;4""T"'B.:::A:.:.RS::....----;K':":3:----+-..,...---:.H.:.:3:,....::B.:::A.:.:R.:::.S..,...__+-"B;.;.1--rB::.:AR.:.:S'-+_.:::.B2:;:....:B::..:A::.:.R:.;:S~

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-,H-':T=-_-':8",TC":H-=T"'_9=-,.--r-:H"'T-_r10;:-;l,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-8' HT-9' HT-10 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 13 9 8 8 5 6.5 5 8.5 54.9 29.0 33.0 33.0 5 16 100.5 74.5 5 16 30.0 30.0 5 8.5 6 6.5 74.1 101 113 125 5 6 46.0 47.0 5 12 5 12 12
2 FT 13 9 8 8 5 6.5 5 8 54.9 29.0 33.0 33.0 5 14 100.5 74.5 5 14 28.0 28.0 5 7.5 6 6 65.8 101 113 125 6 7 47.0 50.0 5 12 5 11.5 12
4 FT 9 9 9 8 5 7 5 6 65.9 29.0 29.0 29.0 5 13 74.0 76.0 5 13 30.0 31.0 5 7.5 6 6.5 57.6 101 113 125 6 6.5 46.0 50.0 5 12 5 11.5 12
6 FT 9 9 9 8 5 8 5 6 51.8 29.0 29.0 29.0 5 13 51.0 57.0 5 13 29.0 29.0 5 7 6 6 52.9 101 113 125 6 6 45.0 48.0 5 12 5 11.5 12

8 FT 9 10 9 8 5 8 5 6 48.1 29.0 29.0 29.0 6 15 49.0 52.0 6 15 30.0 31.0 5 7 6 6.5 51.0 102 114 126 6 6 44.0 49.0 5 12 5 11 °
10 FT 10 11 9 8 5 8 5 6 46.5 30.0 30.0 30.0 5 12 44.0 48.0 5 12 27.0 28.0 5 6.5 6 6.5 49.5 103 115 127 6 6.5 43.0 49.0 5 12 5 10.5 °
12 FT 11 12 9 8 5 7.5 6 7 48.1 31.0 31.0 35.0 6 16 45.0 50.0 6 16 30.0 31.0 5 6 6 6.5 48.4 104 116 128 6 6.5 43.0 49.0 5 12 5 9.5 °
14 FT 12 13 9 8 5 7 6 7 47.0 32.0 32.0 36.0 6 16 45.0 50.0 6 16 29.0 31.0 5 6 6 7 47.4 105 117 129 6 6.5 42.0 49.0 5 12 5 8.5 °
16 FT 13 14 9 8 5 6.5 6 7 46.0 33.0 33.0 37.0 6 16 44.0 50.0 6 16 29.0 31.0 6 8 6 7 46.5 106 118 130 6 7 42.0 49.0 5 12 5 8.5 °
18 FT 14 15 9 8 5 6 6 7 45.3 34.0 34.0 38.0 6 16 43.0 49.0 6 16 29.0 31.0 6 7.5 6 7 45.9 107 119 131 6 7 42.0 49.0 5 12 5 8.5 °
20 FT 15 16 9 8 6 8 6 7 50.5 35.0 35.0 39.0 6 16 49.0 55.0 6 16 35.0 37.0 6 7 6 6.5 45.3 108 120 132 6 7 42.0 49.0 5 12 5 8.5 °
22 FT 15 17 11 8 6 7.5 5 6 47.1 35.0 35.0 35.0 6 15 48.0 55.0 6 15 35.0 37.0 6 7 5 7 42.1 109 121 133 6 6.5 42.0 50.0 5 12 5 8 °
24 FT 17 18 11 8 6 7.5 6 8.5 50.8 37.0 37.0 37.0 6 14 48.0 55.0 6 14 33.0 36.0 6 6.5 5 6.5 42.0 110 122 134 6 6.5 42.0 50.0 5 12 5 7.5 °
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 10 FEET
HEIGHT (HT): 5 THRU 10 FEET

DATE EFFECTIVE:

DATE PREPARED:

Vl
f-

Vl
tIl

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
~ WALL ~ I~ ----:;S,---- *-,,-,-T-,"[o+- ----'S'---- -...r...:-T:..:.X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----l I I i I lJlj
*-__"-C4-'----_---' *-__C=-7-'----_-......I' f------'0=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT ~ CULVERT.

N

'"

f-'2::-:6:----:Fc::Tet-1r8:-+-;:1-:::9-+-r1;:-1+-8::---1r----:6:-+-----=7:--t----:6:----r-----,8:-+--::5-:-0_.",4-+-3:-:8:-.--:0:-+-:::3-:::8_.-;:-0+-:3:-:8:-.--:0+-,6:----r-----,1-:::3-+-,:4-;:7_.-;:-0-+-5:-5':-.-,0:-+_6-:-t----:1,-:3,----tcc3:-3;-.-::0+-:::3-;:-5_.0=--t----::6-+-::6r·-:::5-+--::5,----t----::-,6-::-cf-,-,:4=-1-,'8::-+---:-1:-:11:-+----;-12;:-3':--t----;-1:-35::---1----:6,----t----:6-----,f-,-,:4-;:-2_.0::-+--:5c..;0;-.-::0+--:5:----r-----,1-::-2-+-,5:-r---::-7-,'5:-+--:0:-J GENERAL NOTE S:
28 FT 18 20 12 8 6 7 6 8 51.0 38.0 38.0 38.0 6 13 47.0 54.0 6 13 34.0 36.0 6 6.5 5 6.5 41.9 112 124 136 6 6 42.0 50.0 5 12 5 7.5 ° IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
30 FT 19 21 12 8 6 6.5 6 7.5 50.9 39.0 39.0 39.0 6 13 47.0 54.0 6 13 33.0 35.0 6 6.5 5 6.5 41.9 113 125 137 7 7.5 45.0 53.0 5 12 5 7 ° GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2

f-c:-:----:=-f-::--:--1r::-::-+----::-+r:--+---::--+--:-::-+----::-+----=:-'-+--::-::r-=--I---':-=--=--t---':-:-:-+---:-::----:+r:-+----::----r----;-::-::-+r:-rc-::-+----=--+----;--:-+---::-=---:--1r---::--':-=--t----:,----t---'-c:-'-+--:-+--::----::-+--:-::----=--+--,--;--':-+--:C-::--:-+---:-:-:::--+-c-::--+-::-:-+---:-::----::-+-=-=:----:+r:-+----::-+----:,----t-----==--+-::-J FEET AND 4 FEET. FOR DES I GNFl LLS BET WE EN 2 FEET AND 4 FEET USE
f-,3:-2:---:F::-:T=-f-cc::2-,;-0-+-2;:-2=--tr1,-;2:-+r8:----1r----:6:----rr6=-'5'---t----::6-+c-::-7c-::-+--:5-::O_.-:::9-+-,-4-:-0_,0=--t_4=-0:'-.-,0:-+_4,-:0'--.-::0+_6:-t----:1,-;2:-+_4=-7::-.0::-+-,5:-:4;:-'-,0:-+----=-6-+----;-12::-+---::3-:-2_.-;:-0-+--::-3",4_.0=--t----:6,----t-----,6:-+--::-5-+-::6r· -:::5-+--,-4,::-2_.0::-t----,-1-,-1",4+-,1,-;2:-::6-+---:-13:-8::--ir---:7:-+_7::-.5:-+_4,-:5,--.--:O:-+-::5-::3r·-::O+-,5:-t----:1,-;2:-+----:5,----t-----=7=--+-:0:-J THE GREA TER ME MB ER TH [ CKNESS. ARE A 0 F RE [N FOR CEME NTANDBAR
f-,3:-4;:--,:F::-:T=-f-c-::-2"'1-+-2;:-3=-+r1,-;2:-+r8:----1r----:6:----r1-6-:-+--:::6-+_7"'.;-'5+-,:4-::9_.-:::6-+-,-4",1_.0::-t_4=-1;:-.-,0:-+_4:-:1;-.-::0+cc6::-t----:1,-;2:-+_4=-6:-.0::-+-,5:-:3:-'-,0:-+----=-6-+---:-12::-+---::3-;::1_.-;:-0-+--::-3-::-3_.0=--t----:6,----t-----,6:-+--::-5-+-::6r· -:::5-+--,-4-;:-0_.:-8-+--,-1-,-1-;:-5+-,1,-;2:-:7-+---:-13,:-9::--ir---:7:-+_7::-.5:-+_4,-:5,--.--:O:-+-::5-::3r·-::O+-,5:-t----:1,-;2:-+----:5,----t-----=7=--+-:0:-J DI ME NS I ON S FROM THE 2 FEET AND 4 FEET TAB ULATE D DES I GNFl LLS •
f-,3:-6:----:F::-:T=-f-c-::-2-::-2-+-2;:-4-:-tr1,-;2:-+r8:----1r----:6:----r1-6-:-+--:::6-+c-::-7c-::-+-::4-::9_.-:-8-+-,-4-;:-2_.0::-t_4-,'2:-.-,0:-+_4:-:2:-.-::0+cc7::-t----:1,-:5:----r_5:-r1_.0::-+-,5:-:8:-'-,0:-+----=7-+---:-15::-+---::3-:::6_.-;:-0-+--::-3::-7_.0=--t----:6,----t-----,6:-+--::-5-+--,6-;:.-=5-+---;4-,;-0_.-:-9-+--,-1-,-1-;:-6+-,1,-;2:-::8-+---:-14=-0::--ir---:7:-+_7-c=-.5-+_4,-:5,--.--:O:-+-::5-::3r.-::O+-,5:-t----:1,-;2:-+----:5,----tr::-7c-::-+-:0:-J ARE A OF REI NF OR CEME NTEOUALS BAR ARE APE R F DOT SPA C I NG•

f-,3':-8:----:F::-:T=-f-c-::-2-::-2-+-2:-4::-+r 1,-:3:-+r 8:----1r----:6:----r1-::-6'--::-+--:::6-+--;7;:-.-::5+-::5-::0_.--;4-+-,-4,::-2_.0::-t_4-,'2:-.-,0:-+_4:-:2:-.-::0+cc7::-t----:1,-:5:----r_5:-r1_.0::-+-,5:-:8:-'-,0:-+----=7-+---:-15::-+---::3-:::6_.-;:-0-+--::-3-::-8_.0=--t----:6,----t-----,6:-+--::-5-+----::6_f-,-,:4-,-1_.-,-1-+--,-1-,-1-::-6+-,1,-;2:-::8-+----;-14-,-0':--tr---:7:-+-----,7::-+-4,-:5,--.--:O:-+-::5-::3r·-::O+-,5:-t----:1,-;2:-+----:5,----t_6:-.-,:5:-+--:0:-J S P EC I AL DES I GNS ARE REO U IRE D WH ENTH E DES I GNFl LLIS LESSTHAN 1
f-,4=-0:----:F::-:T=-f-c-::-2-,;-3-+-2;:-5::-+r 1,-:3:-+r 8:----1r---:7:----r1-::-7 _.5::-+----::6-+-,:7;-.-::5+-::5-::0_.-;::4-+-,-4-,;-3_.0::-t_4=-3':-.-,0:-+_4;-'3;-.-::0+cc7::-t----:1,-:5:----r_5:-r1r'0::-+-,5:-:8:-'-,0:-+----=7-+---:-15::-+---::3-::-6_.-;:-0-+--::-3::-7_.0=--t----:6,----t-----,6:-+--::-5-+----::6_f-,-,:4-,-1_.::-4-+--,-1-,-1::-7+-,1-::2:-::9-+---:-1=-4;:-1-+-"'7:-+-----,7::-+-4,-:5,--.--:O:-+-::5-::3r·-::O+-,5:-t----:1,-;2:-+----:5,----t_6:-.-,:5:-+--:0:-J F DOT OR GREA TER THAN 5° FEET.

42 FT 24 26 13 8 7 7.5 6 6.5 50.5 44.0 44.0 44.0 7 15 51.0 57.0 7 15 35.0 36.0 7 8 5 6 41.5 118 130 142 7 7 45.0 53.0 5 12 5 6.5 °
f-,4-,'4:---:F::-:T=-f-c-::-2-'-4-+-2:-7::-+r1,-'4:-+r8:----1r---:7:----r1-::-7-.5::-+----::6-+---'--::7:-'-+--::5-:-1-.-::-3-+-'-4-'-4-.0::-t-4=-4=-.-,0:-+-4;-4;-.-::0+cc7::-t----:1,-'4:----r-5:-r1r.0::-+-'5:-:7=-.-'0:-+----=7-+----;-14':-+---::3-::-6-.-;:-0-+--::-3-::-7-.0=--t----=7,----t-----'8:-+--::-5-+----::6-f-,-,:4-,-1-.:-9-+--'-1-'-1-;:-9+-1'-:3'""'1-+---:-14=-3::--ir---:7:-+-----'7::-+-4'-:5'--.--:O:-+-::5--:4r.-::O+-'5:-t----:1'-;2:-+----:5,----t---'-c6:-'-+-:0:-J DI ME NS I ON S ARE I N INC HESUNLESSOTHER WI SESPEC I FIE D.

f-,4=-6:----:F::-:T=-f-c-::-2-;:-5-+-2;:-7::-+r1r4:-+r8:----1r---:7:----r1-::-7--+----::6-+----=7:--+--::5-,-1_.-:-3-+-,-4-;:-5_.0::-t_4=-5:-.-,0:-+_4,-:5;-.-::0+cc7::-t----:1;-:4:-+_5:-r1r'0::-+-,5:-7;:-'-,0:-+----=7-+---:-14::-+---::3-::-5_.-;:-0-+--::-3-::-6_.0=--t----=7,----tcc7=-'-,:5:-+___=_5-+----::6_r---:4 ,::-2_.0-:--J----,-1-;::1-;:-9+-,1c::3:-:1-+---:-1 4=-3':--tr---:7:-+_6:---,'5:-+_4,-:5,--.--:O:-+-::5-::3r·-::O+-,5:-t----:1,-;2:-+----:5,----t-----,6:-+-:0:-J DES I GNFl LLS ARE ME ASUR ED FRO M THE TOP 0 F TOP S LAB TOTHE TOP 0 F
f-,4=-8:----:F::-:T=-f-c-::-2-;:-6-+-2;:-8::-+r1;-:4:-+r8:----1r---:7:----r1-::-7--+----::6-+----=7:--+-::5:-:1r'-,-4-+",4-;:-6_.0::-t-,4=-6:-.-,0:-+c::4,-:6;-.-::0+cc7::-t----:1,-'5:----r_5:-r1-,'0::-+-,5:-6:-'-,0:-+----=7-+----;-15,:-+---::3-::-5_.-;:-0-+--::-3-::-6_.0=--t----=7,----tcc7=-'-,:5:-+___=_5-+----::6_f-,-,:4-=-2_.::-1-+---;1c::2-,;-0+-,1--:3:-:2:--t---:-14=-4:-+r---:7:-+_6:---,'5:-+_4,-:5,--.--:O:-+-::5--:3r.-::O+-,5:-t----:1,-;2:-+----:5,----t-----,6:-+-:0:-J EAR TH F ILL DR R0 ADWAY.
L.;5::.;0:.-F_T~.=2.::;6...J....2=-9::...J._1;.:5:...J.....;8::......J1..-7~1..-.:..7--1.....:::6::-oL1..-7_.L...::5:.::2;.;..;.;.1....L..~5~0.:,.. 0::.....l...;5::.;0::.;.:..;0::.....l.:.:5:..::0:..:.:.:0~_7.:...-J...-1;.;.4:.......J_5:::.:...1 :...;'0::...J....;5::.;6::.;.:..;0::.....l.--.:..7--J......;,.141..-L...:::3.::;5.:... .:;.0...J.....:::.3 .:;.6.:,..0::.....l---:.7---L_7:..;.:..:5:...J......:;.6...J.......:::8_1..-4.:;.5.:,..;::.5...J.....:.:1..::2.:.:1...J.....;1;.:3:..:3--J......;,.14.:.;5::......J1..-7---L_6:::.:...;.5::...J._4.:.:5:..:.:.:0:...J....::5:..;4;.;....::0...J.....;5:.-J...-1;.:2:....J---:;6---L----:8::....-J....:0:....J CUL VERTS MEET STRENGTH AND SERV I CEAB ILI TY REOU I REMENTS FOR THE

C5 08 DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

r--J-3-BA,,-C;'---:i-~1 I r+H1 ~:R ; H2 B

O

A

9

R
i

i



SPAN (S) = 10 FT HEIGHT (HT) = 11 FT OR 12 FT OR 13 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2
SIZE

K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=11 'HT=12'HT=13'
SIZE SPA. C5 Q8 SPA. C6 Q9 SIZE SPA. SIZE SPA. C4

HT=11 '!-IT=12 HT=13
SIZE SPA. C7 Q10 SIZE SPA. SIZE SPA. G1

0
w

1 FT 13 10 9 10 5 6.5 5 6.5 55.9 33.0 33.0 33.0 5 16 101.5 75.5 5 16 30.0 29.0 5 8.5 6 6 82.3 138 150 162 5 6.5 49.0 49.0 5 10 5 8.5 12 -..J
<t

2 FT 13 10 10 10 5 6.5 5 6.5 56.5 33.0 33.0 33.0 5 14 101.5 75.5 5 14 29.0 29.0 5 8 6 6.5 83.0 138 150 162 5 6.5 47.0 48.0 5 12 5 8 12 w
Vl

4 FT 9 10 10 10 5 7 6 7 56.5 29.0 29.0 33.0 5 13 101.5 77.0 5 13 31.0 31.0 5 7 6 6 81.3 138 150 162 5 6 46.0 48.0 5 11 5 8 12 >-
-..J

6 FT 9 11 10 10 5 8 6 7 75.6 29.0 29.0 33.0 5 13 54.0 53.0 5 13 29.0 29.0 5 7 6 6 77.8 139 151 163 5 6 44.0 47.0 5 12 5 8 12 -..J
<t

8 FT 9 11 11 10 5 8 6 7 64.6 29.0 29.0 33.0 5 12 47.0 48.0 5 12 28.0 28.0 5 6.5 6 6.5 69.5 139 151 163 6 7 45.0 49.0 5 12 5 7.5 0 ::
10FT 10 11 11 10 5 8 5 6 61. 1 30.0 30.0 30.0 5 12 46.0 47.0 5 12 28.0 28.0 5 6 6 6 65.8 139 151 163 6 6.5 45.0 48.0 5 12 5 7.5 0 z

0

12 FT 11 12 11 10 5 7.5 5 6 60.3 31.0 31.0 31.0 5 12 44.0 47.0 5 12 27.0 28.0 5 6 6 6 65.1 140 152 164 6 6.5 44.0 49.0 5 12 5 7.5 0
0::
>-

14 FT 12 13 11 10 5 7 6 7.5 62.6 32.0 32.0 36.0 5 12 43.0 46.0 5 12 27.0 28.0 5 6 6 6.5 64.4 141 153 165 6 6.5 44.0 49.0 5 12 5 7 0
u
W
-..J

16 FT 13 14 12 10 5 6.5 6 8 61.3 33.0 33.0 37.0 5 12 42.0 46.0 5 12 27.0 28.0 6 8 6 7 63.0 142 154 166 6 7 44.0 49.0 5 12 5 7 0 w

18 FT 13 15 12 10 5 6.5 6 7 59.3 33.0 37.0 37.0 6 15 45.0 48.0 6 15 30.0 31.0 6 7.5 6 6.5 62.8 143 155 167 6 7 44.0 49.0 5 12 5 7 0 z
w

20 FT 14 16 13 10 5 6 6 7.5 58.8 34.0 38.0 38.0 6 15 44.0 48.0 6 15 30.0 31.0 6 7 6 7 61.8 144 156 168 6 7 44.0 49.0 5 12 5 6.5 0 w
<Il

22 FT 15 17 13 10 6 8 6 6.5 64.6 35.0 39.0 39.0 6 15 50.0 54.0 6 15 36.0 37.0 6 7 6 6.5 61.4 145 157 169 6 6.5 44.0 50.0 5 12 5 6.5 0 Vl
<t

24 FT 16 18 14 10 6 8 6 7 64.6 36.0 40.0 40.0 6 15 49.0 54.0 6 15 35.0 37.0 6 6.5 6 6.5 60.5 146 158 170 6 6.5 44.0 50.0 5 12 5 6 0 :r:

26 FT 17 19 14 10 6 7.5 6 6.5 64.5 37.0 41.0 41.0 6 14 49.0 54.0 6 14 35.0 37.0 6 6.5 6 6.5 60.4 147 159 171 6 6 44.0 50.0 5 12 5 6 0 ~

28 FT 18 20 15 10 6 7 6 6.5 64.9 42.0 42.0 42.0 6 13 48.0 54.0 6 13 34.0 36.0 6 6.5 6 6.5 60.3 148 160 172 6 6 44.0 50.0 5 12 6 8 0 >-
30 FT 19 21 15 10 6 6.5 6 6.5 65.1 43.0 43.0 43.0 6 13 48.0 54.0 6 13 33.0 35.0 6 6.5 6 6.5 60.4 149 161 173 7 7.5 47.0 53.0 5 12 6 8 0

w
w

32 FT 20 22 16 10 6 6.5 6 6.5 65.5 44.0 44.0 44.0 6 12 48.0 53.0 6 12 33.0 34.0 6 6 6 7 60.5 150 162 174 7 7.5 47.0 53.0 5 12 6 8 0
:r:
Vl

34 FT 20 23 16 10 6 6.5 6 6.5 63.5 44.0 44.0 44.0 6 12 47.0 53.0 6 12 33.0 35.0 6 6 6 7.5 58.9 151 163 175 7 7.5 46.0 53.0 5 12 6 8 0 ~
36 FT 21 24 16 10 6 6 6 6 63.9 45.0 45.0 45.0 6 12 47.0 53.0 6 12 32.0 34.0 6 6 6 7 59.1 152 164 176 7 7.5 46.0 53.0 5 12 6 8 0 :r:

>-
38 FT 22 24 17 10 6 6 6 6 64.4 46.0 46.0 46.0 7 15 52.0 58.0 7 15 37.0 38.0 6 6 6 7 59.0 152 164 176 7 7 46.0 53.0 5 12 6 7.5 0 z
40 FT 23 25 17 10 6 6 6 6 64.6 47.0 47.0 47.0 7 15 52.0 57.0 7 15 36.0 37.0 6 6 6 7 59.3 153 165 177 7 7 46.0 53.0 5 12 6 7.5 0

0

>-
42 FT 23 26 18 10 7 7.5 6 6 65.0 47.0 47.0 47.0 7 15 52.0 57.0 7 15 37.0 38.0 7 8 6 6.5 59.6 154 166 178 7 7 46.0 54.0 5 12 6 7 0 z

w
44 FT 24 27 19 10 7 7.5 6 6 65.8 44.0 48.0 48.0 7 15 52.0 57.0 7 15 36.0 37.0 7 8 6 6.5 60.0 155 167 179 7 7 46.0 54.0 5 12 6 7 0 Vl

w
46 FT 24 27 19 10 7 7 6 6 65.6 48.0 48.0 48.0 7 14 52.0 57.0 7 14 36.0 38.0 7 7.5 6 6.5 59.9 155 167 179 7 6.5 46.0 54.0 5 12 6 6.5 0 0::

0-

48 FT 25 28 20 10 7 7 6 6 66.4 45.0 49.0 49.0 7 14 52.0 56.0 7 14 36.0 37.0 7 7.5 6 6 60.4 156 168 180 7 6.5 46.0 54.0 5 12 6 6.5 0
~

50 FT 26 29 20 10 7 7 7 7.5 71.6 50.0 50.0 50.0 7 15 51.0 55.0 7 15 36.0 37.0 7 7.5 6 6 60.6 157 169 181 7 6.5 47.0 54.0 5 12 6 6.5 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIDNS FRDM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA DF REINFDRCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FDDT DR GREATER THAN 50 FEET.

DIMENSIDNS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL DR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 10 FEET
HEIGHT (HT): 11 THRU 13 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
tIl

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T

I 1 '"
I B1 BAR---; 1---.. it

Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 25 27 10 8 7 6.5 5 6 36.8 45.0 45.0 45.0 7 13 53.0 62.0 7 13 37.0 39.0 7 7 6 7 34.6 95 107 119 7 6.5 46.0 56.0 5 12 5 8 °

48 FT 28 30 11 8 7 6 6 7.5 41.8 52.0 52.0 52.0 7 12 53.0 61.0 7 12 36.0 37.0 7 6.5 6 7 35.6 98 110 122 7 6 47.0 57.0 5 12 5 7.5 °46 FT 28 29 11 8 7 6.5 6 7.5 41.6 52.0 52.0 52.0 7 13 53.0 61.0 7 13 36.0 37.0 7 6 6 7.5 35.6 97 109 121 7 6 47.0 57.0 5 12 5 7.5 °44 FT 27 29 10 8 7 6.5 6 7 40.9 51.0 51.0 51.0 7 13 53.0 61.0 7 13 36.0 37.0 7 7 6 6.5 35.0 97 109 121 7 6.5 46.0 56.0 5 12 5 7.5 °42 FT 26 28 10 8 7 7 6 7 40.8 50.0 50.0 50.0 7 13 53.0 62.0 7 13 37.0 38.0 7 7 6 7 34.9 96 108 120 7 6.5 46.0 56.0 5 12 5 8 °
38 FT 25 26 10 8 7 7 5 6 36.6 45.0 45.0 45.0 7 14 53.0 62.0 7 14 37.0 38.0 7 7 5 6 31.8 94 106 118 7 6.5 47.0 56.0 5 12 5 8 °

r;::::=======================:::======::::::::===============:::::::::==::::::::::::==::::::::======================:::;-----------------,oSPAN (S) = 11 FT HEIGHT (HT) = 6 FT OR 7 FT OR 8 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

oncrNt----rT_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R.:.;S'-+_--,-__,-_.:;.J'13 r B::.;A.;..R.;..S:.----;:-::- +_,.._.;..H,1...;B::.;A.;..R.:.;S:....,.__-+_ _,-...;H.::;2r"B.:.:A;.;.R.:;.S..,...--+A.:.:2=-,:B.:.:A.;..R;.:S'+---r----,---::J...;4""T"'B.:.:A;.;.R.:;.S---;';":;-----1----r_...;H.:.;3'r-'B.:.:A.;..R;.:S'-r__+.::;B.;..1--rB;.;.AR.;..S"-t_.::;B'T2.....::B.:.:A;.;.RrS----l g
TS BS TX TI SIZE SPA. SIZE SPA. C1 f-,HccT=-=cc6",c-r-H"';;':':~==7"'-'--'-'H-=T-==-8-.--l, SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 f-,H"'T=-="'6",T

H
CC

T
ccK=-=3

7
=-''''""'H-=T-==-8-'-!' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 :

w
1 FT 13 9 8 8 5 6.5 5 9 58.5 29.0 29.0 33.0 5 13 108.5 80.5 5 13 30.0 33.0 5 8.5 5 6 52.6 77 89 101 6 7 50.0 53.0 5 12 5 12 12 <I
2 FT 14 9 8 8 5 6 4 6 55.5 30.0 30.0 30.0 5 14 106.5 80.5 5 14 29.0 28.0 5 7.5 6 6.5 50.8 77 89 101 6 6.5 49.0 52.0 5 12 5 12 12 ~

4 FT 10 9 8 8 5 6.5 5 6 49.1 30.0 30.0 30.0 5 12 66.0 82.0 5 12 32.0 33.0 5 7.5 6 6.5 45.9 77 89 101 6 6 49.0 52.0 5 11.5 5 12 12 >-
-..J

6 FT 10 10 8 8 5 7 5 6 42.8 30.0 30.0 30.0 5 12 53.0 63.0 5 12 30.0 31.0 5 7 5 6 39.8 78 90 102 6 6 47.0 52.0 5 12 5 12 12 <I
8 FT 10 11 8 8 5 7 6 7 43.0 26.0 30.0 30.0 6 15 52.0 56.0 6 15 32.0 32.0 5 6.5 5 6.5 37.4 79 91 103 6 6.5 46.0 52.0 5 12 5 12 ° u

10 FT 11 12 8 8 5 7 5 6 37.6 27.0 31.0 31.0 6 15 50.0 55.0 6 15 31.0 32.0 5 6 5 7 35.6 80 92 104 6 6.5 45.0 52.0 5 12 5 12 ° is
12 FT 12 13 8 8 5 7 5 6.5 36.0 28.0 32.0 32.0 6 15 48.0 54.0 6 15 31.0 32.0 5 6 5 7.5 34.6 81 93 105 6 6.5 45.0 52.0 5 12 5 12 ° go

u
14 FT 13 14 8 8 5 6.5 5 7 34.6 33.0 33.0 33.0 6 15 47.0 54.0 6 15 31.0 32.0 6 8 5 7.5 33.8 82 94 106 6 6.5 44.0 53.0 5 12 5 12 ° w

-..J

16 FT 14 15 8 8 5 6 5 7 33.6 34.0 34.0 34.0 6 14 46.0 53.0 6 14 30.0 32.0 6 7.5 5 7.5 33.1 83 95 107 6 6.5 44.0 53.0 5 12 5 12 ° w

18 FT 15 16 8 8 6 8 5 6.5 37.9 35.0 35.0 35.0 6 14 51.0 59.0 6 14 36.0 38.0 6 7 5 7.5 32.6 84 96 108 6 6.5 44.0 53.0 5 12 5 11 ° i'5
20 FT 16 17 8 8 6 8 5 6.5 37.3 36.0 36.0 36.0 6 14 51.0 59.0 6 14 36.0 38.0 6 7 5 7 32.1 85 97 109 6 6.5 44.0 53.0 5 12 5 10 ° ~

22 FT 17 18 8 8 6 7.5 5 6 36.9 37.0 37.0 37.0 6 14 50.0 59.0 6 14 36.0 38.0 6 6.5 5 6.5 31.9 86 98 110 6 6.5 44.0 53.0 5 12 5 9.5 ° Vl«
24 FT 18 19 8 8 6 7 5 6 36.5 38.0 38.0 38.0 6 13 50.0 59.0 6 13 36.0 38.0 6 6 5 6.5 31.6 87 99 111 6 6 44.0 53.0 5 12 5 9.5 ° :r:

26 FT 19 21 8 8 6 6.5 6 7.5 40.4 39.0 39.0 43.0 6 13 50.0 59.0 6 13 35.0 38.0 6 6 6 7.5 34.4 89 101 113 7 7.5 47.0 56.0 5 12 5 9.5 ° ~

28 FT 20 22 9 8 6 6.5 5 6 37.1 40.0 40.0 40.0 6 12 49.0 58.0 6 12 35.0 37.0 6 6 5 6 31.9 90 102 114 7 7.5 47.0 56.0 5 12 5 8.5 ° f-

30 FT 21 23 10 8 6 6 5 6.5 37.9 41.0 41.0 41.0 6 12 49.0 58.0 6 12 34.0 37.0 7 8 5 6.5 32.4 91 103 115 7 7 47.0 56.0 5 12 5 8.5 ° ~
:r:

32 FT 22 24 10 8 6 6 5 6.5 37.8 42.0 42.0 42.0 7 15 54.0 63.0 7 15 39.0 41.0 7 7.5 5 6.5 32.5 92 104 116 7 7 47.0 57.0 5 12 5 8 ° Vl

34 FT 23 25 10 8 7 7.5 5 6.5 37.8 43.0 43.0 43.0 7 15 54.0 63.0 7 15 38.0 40.0 7 7.5 5 6 32.5 93 105 117 7 6.5 47.0 57.0 5 12 5 8 ° Vl

36 FT 24 25 10 8 7 7.5 5 6 36.5 44.0 44.0 44.0 7 14 54.0 62.0 7 14 37.0 39.0 7 7 5 6 31.6 93 105 117 7 6.5 47.0 56.0 5 12 5 8 °

50 FT 29 31 11 8 7 6 6 7 41.9 53.0 53.0 53.0 7 12 53.0 60.0 7 12 36.0 37.0 7 6.5 6 7 35.9 99 111 123 7 6 47.0 57.0 5 12 5 7.5 °
SPAN (S) = 11 FT HEIGHT (HT) = 9 FT OR 10 FT OR 11 FT

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

Dn c rNt----rT_H_I C_K,...N.;..E_S-rS_+.:::A.;,.1-;B::.;A:.:R.:.:S4_,.._---r_--::J.::;3r-"'BA::.:R.:.:S::....---,.,K-::2----+-,..-H.;..1.:,.-;B::..::A:.:.R~S,..--+--.,...-....;.:H.::,2_B::.;A:.:R.:.:S::.....,. __+A::.:2=-,:B::..::A:.:.R~S+_..,..._ _,-:.:J...;4""T"'B.:::A:.:.RS::....----;K':":3:----+-..,...---:.H.:.:3:,....::B.:::A.:.:R.:::.S..,...__+-"B;.;.1--rB::.:AR.:.:S'-+_.:::.B2:;:....:B::..:A::.:.R:.;:S~

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT-9' HT_10'HT_11,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-9'HT-10 HT-11 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 13 9 9 9 5 6.5 5 8 59.3 33.0 33.0 33.0 5 13 109.5 81.5 5 13 31.0 33.0 5 7.5 6 6 74.5 113 125 137 6 7 51.0 53.0 5 11.5 5 10.5 12
2 FT 14 10 9 9 5 6 5 8 59.3 34.0 34.0 34.0 5 14 109.5 81.5 5 14 29.0 28.0 5 7.5 6 7 70.6 114 126 138 5 6 47.0 50.0 5 12 5 10.512
4 FT 10 10 9 9 5 6.5 5 6 59.3 30.0 30.0 30.0 5 13 109.5 83.0 5 13 32.0 33.0 5 7 6 6.5 64.1 114 126 138 6 6.5 50.0 53.0 5 11.5 5 9.5 12
6 FT 10 10 9 9 5 7 5 6 56.6 30.0 30.0 30.0 5 12 55.0 61.0 5 12 30.0 31.0 5 7 6 6 57.8 114 126 138 6 6 48.0 52.0 5 12 5 9.5 12

8 FT 10 11 9 9 5 7 6 7.5 55.5 30.0 30.0 34.0 6 15 53.0 56.0 6 15 32.0 33.0 5 6.5 6 6 55.6 115 127 139 6 6 47.0 52.0 5 12 5 9 °
10 FT 11 12 9 9 5 7 6 7 53.5 31.0 35.0 35.0 6 15 51.0 55.0 6 15 32.0 33.0 5 6 6 6 53.8 116 128 140 6 6.5 46.0 52.0 5 12 5 8.5 °
12 FT 12 13 9 9 5 7 6 6.5 51.9 32.0 36.0 36.0 6 15 49.0 54.0 6 15 31.0 33.0 5 6 6 6 52.4 117 129 141 6 6.5 46.0 52.0 5 12 5 8.5 °
14 FT 13 14 9 9 5 6.5 6 6 50.5 33.0 37.0 37.0 6 15 48.0 53.0 6 15 31.0 33.0 6 8 6 6 51.3 118 130 142 6 6.5 45.0 52.0 5 12 5 8.5 °
16 FT 14 15 10 9 5 6 6 7 49.9 34.0 34.0 38.0 6 15 47.0 53.0 6 15 31.0 33.0 6 7.5 6 7 50.4 119 131 143 6 6.5 45.0 52.0 5 12 5 8 °
18 FT 15 16 10 9 6 8 6 7 54.9 35.0 35.0 39.0 6 15 52.0 59.0 6 15 37.0 39.0 6 7 6 7 49.6 120 132 144 6 6.5 45.0 53.0 5 12 5 8 °
20 FT 16 17 11 9 6 8 6 7.5 54.8 36.0 36.0 40.0 6 14 52.0 58.0 6 14 36.0 39.0 6 7 6 8 49.3 121 133 145 6 6.5 45.0 53.0 5 12 5 7.5 °
22 FT 17 18 12 9 6 7.5 6 8 54.8 37.0 37.0 37.0 6 14 51.0 58.0 6 14 36.0 39.0 6 6.5 5 6 45.9 122 134 146 6 6.5 45.0 53.0 5 12 5 7.5 °
24 FT 18 20 12 9 6 7 6 7.5 54.4 38.0 38.0 38.0 6 13 51.0 58.0 6 13 36.0 38.0 6 6 5 6 45.8 124 136 148 6 6 45.0 53.0 5 12 5 7 °
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 11 FEET
HEIGHT (HT): 6 THRU 11 FEET

DATE EFFECTIVE:

DATE PREPARED:

Vl
f-

Vl
tIl

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
~ WALL ~ I~ ----:;S'---- *-"-'-T-'"[o+- ----'S'---- -...r...:-T.:.:X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----l I I i I lJlj
*-__"-C4-'----_---' *-__C==7-'----_-......I' f------'0==1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT ~ CULVERT.

N

'"

f-'2::-:6:----:Fc:;T+1;:-:9:-+-;:2';:1-+-:-'12:-+_9::---1r----:6:-+-,6:-.-;:5+-,6:----rr=-7--=-+---=5-';3_._::_9-+-3':c9:-.--:0:-+-,;3-:-9_.-;:-0+-4.,-:3:-.-;:0+-,6:----r-----,1-:-3-+-;:5-;:0_._::_0-+-5:-:8:-:.-,0:-+-6-:-t----:1,-;3:-+cc3:-:5=-.-;:0+_::_3_::_8-.0=--t----:-6-+----:-6-----1----::6:-+---'8'-;."'5-+,,4-;:-8_.4-:-+---:-,12::-:5:---t----;-13:-:7:-+----;-1=-49::---1----::7:-+'-;7;-.-;:5-+,,4-;:-8_.0:-+--:5,-::6;-.-;:0+--:5:----r-----,1-:-2-+-,5:-r-:-7r=-+-:0:-J GENERAL NOTES:
28 FT 20 22 13 9 6 6.5 6 7.5 54.3 40.0 40.0 40.0 6 12 50.0 58.0 6 12 35.0 37.0 6 6 5 6 45.4 126 138 150 7 7.5 48.0 57.0 5 12 5 6.5 ° IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
30 FT 21 23 13 9 6 6 6 7 54.1 41.0 41.0 41.0 6 12 50.0 57.0 6 12 34.0 36.0 7 8 5 6 45.4 127 139 151 7 7 48.0 57.0 5 12 5 6.5 ° GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2

f-c:-::----:=-t--:'-=-'----:--':-+r:-::-+r:--+---::--+-r:---+----:--+--=---::-+---:c-:---:-r::-=--t----;-::-r:-+---:-:----:-+r:--+r:-::---t----:---:-:-+---:--:::-r:-+----=--+----;--:-+---::::--::----1r-:-=--t----:::-+__=_'---=-+--:-+--=---+---:-::-----:--+---:--:-::-+--:--:-:-+----;-=-=--+---::--+-r=--+---:-:----:-:-+-=-=----:-+r:--+r:-::---t----:::-+r:---::-+-::-J FEET AND 4 FEET. FOR DES I GNFl LLS BET WE EN 2 FEET AND 4 FEET USE
f-,3:-2:---:F::-:T:-f-c-:-2-:-2-+-2;:-,4::-+-,1"'3:-+-,9:----1r----:6:----1r-:-6'--::-+--:-6-+---'6"'.;-'5+-;:5'-;4_.-::1-+,,4-=-2_.0=--t_4-,'2:-.-,0:-+_4:-::6;-.-;:0+cc7::-t----:1,-;5:---t_5:-:4::-.0:-+_6:-:2:-.-,0:-+----=7-+----;-15:-+---::3_::_9-._::_0-+-,,4::-1_.0=--t----::7:-+cc7=-',-;5:-+___=_6-+----:-8_r 4_::_8_.::-4-+--;-1-:-2_::_8+-1,--4:-'0-+----;-15:-2:---ir---:7:----rr=-7__=_+-4:-::8,--.--:O:-+-;:5c:;7,--.-;:0+-,5:-t----:1,-;2:---t----::5:-+-6'c.;-5:-+--:0:-J THE GREA TER ME MB ER TH [ CKNESS. ARE A 0 F RE [N FOR CEME NTANDBAR
f-,3:-4;:-:F::-:T:-f-c-:-2_::_3-+-2;:-,5:-+-,1,--4:-+-,9:----1r7:----r1-7 ::-.5--t----:-6-+----::7:--+---:5-::4_._::_8-+,,4_::_3_.0=--t_4=-3:-.-,0:-+_4:-::3,--.-;:0+cc7::-t----:1,-'5:---t_5:-:4::-.0:-+_6:-:2:-.-,0:-+----=7-+----;-15-:-+---::3_::_8-._::_0-+-,,4-;:-0_.0=--t----::7:-+_7'-;.;-5:-+___=_5-+----:-6_r 4-';-5_.-:-8-+--;-1-:-2_::_9+-1,--4,,1-+----;-15:-:3:----1r---:7:----r_6-:-.5:-+_4:-::8,--.--:O:-+-;:5c:;7,--.-;:0+-,5:-t----:1,-;2:---t----::5:-+-----:6:-+-:0:-J DI ME NS I ON S FROM THE 2 FEET AND 4 FEET TAB ULATE D DES I GNFl LLS •
f-,3"'6:----:F::-:T:-f-c-:-2-';-3-+-2;:-5:-+-,1,--4:-+-,9:----1r7:----rI-:-_7::-+----:-6-+----::7:--+--::5:':3_.-,;-3-+,,4-:-3_.0=--t_4=-3:-.-,0:-+_4;-'3,--.-;:0+cc7::-t----:1,--4:----r_5:-:4::-.0:-+_6:-2:-.-,0:-+----=7-+----;-14::-+---::3_::_8-._::_0-+--;-4-;:-0_.0=--t----::7:-+-----:7=--+-:-:5-+----:-6_r 4,,4_.::-1-+--;-1-:-2_::_9+-,1,-,4;-:1-+----;-15",3:--ir---:7:----r_6-:-.5:-+_4:-::8,--.--:O:-+-;:5c:;7,--.:':0+-,5:-t----:1,-;2:---t----::5:-+-----:6:-+-:0:-J ARE A OF REI NF OR CEME NTEOUALS BAR ARE APE R F DOT SPA C I NG•

f-,3:-8:----:F::-:T:-f-c-:-2-::4-+-2;:-,6::-+-,1,--4:-+-,9:----1r7:----r1-7 ::-.5--t----:-6-+--=-7--::-+--::5:':3_.,,4-+,,4::-4_.0=--t_4=-4;-.-,0:-+_4;-:4,--.-;:0+cc7::-t----:1,--4:----r_5:-:4::-.0:-+_6"'1,--.-,0:-+----=7-+----;-14::-+---::3_::_8-._::_0-+-::-4-;:-0-.0=--t----::7:-+-----:7=--+-:-:5-+----:-6_r 4,,4_.:-:3-+-,,1-::3-:-0+-,1,-,4:'::2:-t----;-15"'4:-+r---:7:----r_6-:-.5:-+_4:-::8,--.--:O:-+-;:5c:;7,--.:':0+-,5:-t----:1,-;2:---t----::5:-+-----:6:-+-:0:-J SPEC I AL DES I GNS ARE REOU I RED WHEN THE DES I GN FILL I S LESS THAN 1
f-,4=-0:----:F::-:T:-f-c-:-2-:-5-+-2;:-7::-+-,1;-:4:-+-,9:----1r7:----r1-::-7--+----:-6-+---'6"'.;-'5+:':5-';3_.-=4-+,,4_::_5-.0=--t-,4=-5:-.-,0:-+'-;4,-;5,--.-;:0+cc7::-t----:1;-:4:----r_5:-:4::-.0:-+_6:-,1;-.-,0:-+----=7-+----;-14::-+---::3-=7_._::_0-+-_::_3-;:-9_.0=--t----::7:-+-----:7=--+-_::_5-+----:-6_r 4::-4_.:-:5-+--;-1_::_3::-1+-,1,-,4-,:3-+----;-15"'5:----1r---:7:----r_6'--::-.5-+_4:-::8,--.--:O:-+-;:5c:;7,--.:':0+-,5:-t----:1,-;2:---t----::5:-+-----:6:-+-:0:-J F DOT OR GRE ATE R TH AN 5° FEET.

42 FT 26 28 15 9 7 7 6 7 54.3 46.0 50.0 50.0 7 13 54.0 60.0 7 13 37.0 38.0 7 7 6 8 48.0 132 144 156 7 6 48.0 57.0 5 12 6 8 °
f-,4-,'4:---:F::-:T:-f-c-:-2-::7-+-2;:-9::-+-'1'-;5:-+-'9:----1r7:----rI-:-6-.5::-+----:-6-+'-;6;-.--=5+:':5'-;4-.-::3-+-::5-:-1-.0=--t-,5"'1:-.-,0:-+--:5,-;1-.-;:0+cc7::-t----:1,-;3:---t-5:-:3::-.0:-+-6:-,0"'.-,0:-+----=7-+----;-13::-+---::3-::6-.-::-0-+--::-3-;:-8-.0=--t----::7:-+-----:7=--+--::-6-+----:-8-r 4-:-8-.-:-1-+--;-1-::-3-=-3+-'1'-'4C:;5-+----;-15"'7:-+r---:7:----r-6:-+-4:-::8,--.--:O:-+-;:5c:;7,--.:':0+-,5:-t----:1,-;2:---t----::6:-+-----:8:-+-:0:-J DI ME NS IONS ARE I N INCH ES UNL ES S 0 TH ERW I SE SPE C I FIE D.

f-,4=-6:----:F::-:T:-f-c-:-2-::7-+-3",0::-+-,1,-;5:-+-,9:----1r7:----rr---:-6 _.5=-+----:-6-+--::-6--::-+--::5-=4_.-::4-+_::_5::-1_.0=--t-,5"'1:-.-,0:-+--:5;-:1,--.-;:0+cc7::-t----:1,-;3:---t_5:-:3::-.0:-+-,6:-,0",'-,0:-+----=7-+----;-13::-+---::3-::7_._::_0-+-_::_3_::_8_.0=--t----::7:-+-----:7=--+-_::_6-+--:c"8-=-r4_::_8-.::-1-+--;-1_::_3,,4+-,1,-,4,-;6-+----;-15"'8:-+r---:7:----r_6:-+-4:-::8,--.--:O:-+-;:5c:;7,--.:':0+-,5:-t----:1,-;2:---t----::6:-+-----:8:-+-:0:-J DES I GNFl LLS ARE ME ASUR ED FRO M THE TOP 0 F TOP S LAB TOTHE TOP 0 F
f-,4=-8:----:F::-:T:-f-c-:-2_::_8-+-3::-0,:-+-,1;-:6:-+-,9:----1r7:----rr---:-6_.5=-+----:-6-+,-;6;-.--:5+:,:5,-::5,--'-,:0-+_::_5-=-2_.0=--t-,5:-:2:-.-,0:-+--:5:'::2:-.-;:0+cc7::-t----:1,-;3:---t_5:-:3-:-.0:-+-,5:-,9:-'-,0:-+----=7-+----;-13::-+---::3-:-6_._::_0-+-_::_3::-7_.0=--t----::7:-+r=-6,---=-+--;:-6-+--=7,--':,:5-+-,,4_::_8_.:-:5-+--;-1_::_3-::4+-,1,-,4:-::6-+----;-15"'8:-+r---:7:----r_6:-+-4:-::8,--.--:O:-+-;:5c:;7,--.:':0+-,5:-t----:1,-;2:---t----::6:-+-----:8:-+-:0:-J EAR TH F ILL DR R0 ADWAY.
L.;5::.;0:.-F_T~.=2.::;9...J....;::.3.:.1...L...1:.:6:...J.....;9::......J1..-7~'-..:::.6.:.;. 5:::...J......:::6::-oL.:.:6:..:..:.:5:...J...:.:5:..:5;.;...:.:1....L..~5~3.:.;.0::.....l...;5::.;3::.;.:..:0::.....l..:.:5:..:3:..;.:.:0:...J.._7:.-J...-1:.:3:.......J_5:::.;3::.;:..:.0:::...J....;5::.;9::..;.:..:0::.....l.--.:..7--J......:...1 3::....-L...:::3.::;6.:... .:;.0...J.....:::.3 .:.7 .:.;.0::.....l---:.7---J...;6::.;.:..:5:...J..'-..:::.6...J...:.:7..:.. .::;5...J.....:.:4.:;.8.:...;::.8...J......:.1.::;3.:;.5...J.....;1...;4.:.;7--l.....:...15:::.;9::......J1..-7---L----:6::....-...L...4;,;:8:..:.:.:0:...J....::5.:.;7..:...,::0...J.....;5::....-J...-1:.:2:.....J---::6:.......J----:8::....-J....:0:....J CUL VERTS MEET STRENGTH AND SERV I CEAB ILI TY REOU I REMENTS FOR THE

C5 08 DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

r--J-3-BA,,-C;'---:i-~1 I r+H1 ~:R ; H2 B

O

A

9

R
i

i



SPAN (S) = 11 FT HEIGHT (HT) = 12 FT OR 13 FT OR 14 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2
SIZE

K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=12'HT=13'HT=14'
SIZE SPA. C5 Q8 SPA. C6 Q9 SIZE SPA. SIZE SPA. C4

HT=12'!-IT=13 HT=14
SIZE SPA. C7 Q10 SIZE SPA. SIZE SPA. G1

0
w

1 FT 13 10 10 11 5 6.5 5 6 60.3 33.0 33.0 33.0 5 13 110.5 82.5 5 13 31.0 33.0 5 7.5 6 6 89.3 150 162 174 5 6 51.0 51.0 5 10 5 8 12 -..J
<t

2 FT 14 11 10 11 5 6 5 6 60.3 34.0 34.0 34.0 5 14 110.5 82.5 5 14 30.0 32.0 5 7.5 6 6 89.3 151 163 175 5 6 50.0 51.0 5 12 5 8 12 w
Vl

4 FT 10 11 11 11 5 7 5 6 60.9 30.0 30.0 30.0 5 13 110.5 80.0 5 13 33.0 33.0 5 7 6 6.5 85.9 151 163 175 5 6 49.0 51.0 5 12 5 7.5 12 >-
-..J

6 FT 10 11 11 11 5 7.5 5 6 79.0 30.0 30.0 30.0 5 12 58.0 57.0 5 12 31.0 31.0 5 6.5 6 6 77.5 151 163 175 6 6.5 50.0 53.0 5 12 5 7.5 12 -..J
<t

8 FT 10 11 12 11 5 7.5 6 7.5 70.1 30.0 30.0 34.0 6 15 54.0 55.0 6 15 33.0 33.0 5 6.5 6 6 70.9 151 163 175 6 6 48.0 52.0 5 12 5 7 0 ::
10FT 11 12 12 11 5 7.5 6 8 68.5 31.0 31.0 35.0 6 16 52.0 54.0 6 16 32.0 33.0 5 6 6 6 69.9 152 164 176 6 6 47.0 52.0 5 12 5 7 0 z

0

12 FT 12 13 12 11 5 7 6 8 67.4 32.0 32.0 36.0 6 16 50.0 53.0 6 16 32.0 33.0 5 6 6 6.5 69.0 153 165 177 6 6 47.0 52.0 5 12 5 7 0
0::
>-

14 FT 13 14 12 11 5 6.5 6 7 66.4 33.0 37.0 37.0 6 16 49.0 53.0 6 16 32.0 33.0 6 8 6 6.5 68.3 154 166 178 6 6.5 47.0 52.0 5 12 5 6.5 0
u
W
-..J

16 FT 14 15 13 11 5 6 6 7 64.9 34.0 38.0 38.0 6 15 48.0 52.0 6 15 32.0 33.0 6 7.5 6 7 66.6 155 167 179 6 6.5 47.0 52.0 5 12 5 6.5 0 w

18 FT 15 16 13 11 6 8 6 6.5 70.3 39.0 39.0 39.0 6 15 54.0 58.0 6 15 37.0 39.0 6 7 6 6 66.0 156 168 180 6 6.5 47.0 52.0 5 12 5 6.5 0 z
w

20 FT 15 17 14 11 6 8 6 6.5 68.4 39.0 39.0 39.0 6 14 53.0 58.0 6 14 37.0 39.0 6 7 6 6.5 65.1 157 169 181 6 6.5 46.0 53.0 5 12 5 6 0 W
<Il

22 FT 17 18 14 11 6 7.5 6 6.5 69.0 41.0 41.0 41.0 6 14 53.0 58.0 6 14 37.0 39.0 6 6 6 6 64.5 158 170 182 6 6 46.0 53.0 5 12 5 6 0 Vl
<t

24 FT 18 20 15 11 6 7 6 6.5 68.9 42.0 42.0 42.0 6 13 52.0 58.0 6 13 36.0 38.0 6 6 6 6 64.6 160 172 184 6 6 46.0 53.0 5 12 6 8 0 :r:

26 FT 19 21 15 11 6 6.5 6 6 68.6 43.0 43.0 43.0 6 13 52.0 57.0 6 13 36.0 38.0 6 6 6 6 64.3 161 173 185 7 7.5 49.0 56.0 5 12 6 8 0 ~

28 FT 20 22 16 11 6 6.5 6 6 68.6 44.0 44.0 44.0 6 12 51.0 57.0 6 12 35.0 37.0 6 6 6 6 63.9 162 174 186 7 7.5 49.0 56.0 5 12 6 8 0 >-
30 FT 21 23 17 11 6 6 6 6 69.0 45.0 45.0 45.0 6 12 51.0 57.0 6 12 34.0 36.0 7 8 6 6.5 64.0 163 175 187 7 7 49.0 57.0 5 12 6 7.5 0

w
w

32 FT 21 24 17 11 6 6 6 6 68.6 45.0 45.0 45.0 6 12 51.0 57.0 6 12 35.0 37.0 7 7.5 6 6.5 64.1 164 176 188 7 7 49.0 57.0 5 12 6 7.5 0
:r:
Vl

34 FT 22 25 18 11 6 6 6 6 69.1 46.0 46.0 46.0 7 15 55.0 62.0 7 15 40.0 41.0 7 7.5 6 6.5 64.4 165 177 189 7 6.5 49.0 57.0 5 12 6 7 0 ~
36 FT 23 26 18 11 7 7.5 7 7.5 74.3 47.0 47.0 47.0 7 15 55.0 61.0 7 15 39.0 41.0 7 7.5 6 6 64.5 166 178 190 7 6.5 49.0 57.0 5 12 6 7 0 :r:

>-
38 FT 24 26 18 11 7 7.5 7 8 72.6 48.0 48.0 48.0 7 14 55.0 61.0 7 14 38.0 40.0 7 7 6 6.5 62.4 166 178 190 7 6.5 49.0 57.0 5 12 6 7 0 z
40 FT 25 27 18 11 7 7 7 7 72.9 49.0 49.0 49.0 7 14 55.0 61.0 7 14 38.0 39.0 7 7 6 6 62.6 167 179 191 7 6.5 49.0 57.0 5 12 6 7 0

0

>-
42 FT 25 28 19 11 7 7 7 7 73.3 49.0 49.0 49.0 7 14 55.0 60.0 7 14 38.0 40.0 7 7 6 6 62.9 168 180 192 7 6.5 49.0 57.0 5 12 6 6.5 0 z

w
44 FT 26 29 20 11 7 7 7 7.5 74.0 50.0 50.0 50.0 7 13 54.0 60.0 7 13 38.0 39.0 7 7 6 6 63.3 169 181 193 7 6 49.0 57.0 5 12 6 6.5 0 Vl

w
46 FT 27 30 21 11 7 6.5 7 7.5 74.6 51.0 51.0 51.0 7 13 54.0 59.0 7 13 37.0 38.0 7 7 6 6 63.6 170 182 194 7 6 49.0 57.0 5 12 6 6 0 0::

0-

48 FT 27 30 21 11 7 6 7 7 74.5 51.0 51.0 51.0 7 12 54.0 59.0 7 12 37.0 39.0 7 6 6 6 63.5 170 182 194 7 6 49.0 57.0 5 12 6 6 0
~

50 FT 28 31 22 11 7 6.5 7 7 75.3 52.0 52.0 58.0 7 13 54.0 59.0 7 13 37.0 38.0 7 6.5 7 7.5 67.0 171 183 195 7 6 49.0 58.0 5 12 6 6 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIDNS FRDM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA DF REINFDRCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FDDT DR GREATER THAN 50 FEET.

DIMENSIDNS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL DR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

1210112011
9/2912011

CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 11 FEET
HEIGHT (HT): 12 THRU 14 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
tIl

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 28 29 9 8 7 6.5 6 6 38.9 52.0 52.0 52.0 7 12 56.0 65.0 7 12 37.0 39.0 7 6.5 6 6 33.4 97 109 121 8 7.5 55.0 66.0 5 12 5 7 °

48 FT 31 33 10 8 8 7.5 6 6 40.1 55.0 55.0 55.0 8 15 63.0 71.0 8 15 45.0 46.0 7 6 7 6.5 37.5 101 113 125 8 7.5 55.0 66.0 5 12 5 6.5 °
46 FT 30 32 10 8 7 6 6 6 40.0 54.0 54.0 54.0 7 12 55.0 64.0 7 12 37.0 38.0 7 6 6 6 34.3 100 112 124 8 7.5 55.0 66.0 5 12 5 6.5 °
44 FT 29 31 10 8 7 6 6 6.5 39.9 53.0 53.0 53.0 7 12 55.0 64.0 7 12 38.0 39.0 7 6.5 6 6 34.0 99 111 123 8 7.5 55.0 66.0 5 12 5 7 °
42 FT 28 30 10 8 7 6 6 6.5 39.8 52.0 52.0 52.0 7 12 56.0 65.0 7 12 38.0 40.0 7 6.5 6 6.5 33.9 98 110 122 8 7.5 55.0 66.0 5 12 5 8 °

38 FT 27 28 9 8 7 6.5 6 6 39.8 51.0 51.0 51.0 7 13 56.0 66.0 7 13 38.0 40.0 7 6 6 6 34.3 96 108 120 7 6 49.0 60.0 5 12 5 7 °

r;::::=======================:::=======::::::::===============:::::::::==::::::::::::==::::::::======================:::;-----------------,oSPAN (S) = 12 FT HEIGHT (HT) = 6 FT OR 7 FT OR 8 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

oncrNt----rT_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R.:.;S'-+_--,-__,-_.:;.J'13 r B::.;A.;..R.;..S:.----;:-::- +_,.._.;..H,1...;B::.;A.;..R.:.;S:....,.__-+_ _,-...;H.::;2r"B.:.:A;.;.R.:;.S..,...--+A.:.:2=-,:B.:.:A.;..R;.:S'+---r----,---::J...;4""T"'B.:.:A;.;.R.:;.S---;';":;-----1----r_...;H.:.;3'r-'B.:.:A.;..R;.:S'-r__+.::;B.;..1--rB;.;.AR.;..S"-t_.::;B'T2.....::B.:.:A;.;.RrS----l g
TS BS TX TI SIZE SPA. SIZE SPA. C1 f-,HccT=-=cc6,"""c-r-H"';;':':~==7"'-'--'-'H-=T-==-8-.--l, SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 f-,H"'T=-="'6",T

H
CC

T
ccK=-=3

7
=-''''""'H-=T-==-8-'-!' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 :

w
1 FT 14 9 8 8 5 6 4 6 59.1 30.0 30.0 30.0 5 12 114.5 86.5 5 12 31.0 34.0 5 7.5 6 7 54.6 77 89 101 6 6.5 53.0 56.0 5 12 5 12 12 <I
2 FT 14 9 8 8 5 6 5 8.5 62.1 30.0 30.0 34.0 5 12 116.5 86.5 5 12 30.0 33.0 5 7.5 6 6.5 50.3 77 89 101 6 6 52.0 55.0 5 12 5 12 12 ~

4 FT 11 10 8 8 5 6 5 6.5 48.9 31.0 31.0 31.0 5 12 69.0 88.0 5 12 33.0 35.0 5 7 5 6 42.6 78 90 102 6 6 51.0 56.0 5 12 5 12 12 >-
-..J

6 FT 11 11 8 8 5 6.5 5 6.5 42.8 31.0 31.0 31.0 6 16 59.0 71.0 6 16 34.0 36.0 5 6.5 5 6.5 39.3 79 91 103 6 6.5 49.0 56.0 5 12 5 12 12 <I
8 FT 11 12 8 8 5 6.5 5 6 39.9 31.0 31.0 31.0 6 14 55.0 61.0 6 14 33.0 34.0 5 6 5 7.5 36.6 80 92 104 6 6.5 48.0 56.0 5 12 5 12 ° u

10 FT 12 13 8 8 5 6.5 5 6.5 37.3 32.0 32.0 32.0 6 14 52.0 59.0 6 14 32.0 34.0 5 6 5 7.5 34.9 81 93 105 6 6 47.0 56.0 5 12 5 12 ° is
12 FT 13 14 8 8 5 6 5 7 35.4 33.0 33.0 33.0 6 14 51.0 58.0 6 14 32.0 34.0 6 8 5 8 33.8 82 94 106 6 6 47.0 56.0 5 12 5 12 ° go

u
14 FT 14 15 8 8 5 6 5 7 33.9 34.0 34.0 34.0 6 13 49.0 57.0 6 13 32.0 34.0 6 7.5 5 8 32.8 83 95 107 6 6 47.0 56.0 5 12 5 12 ° w

-..J

16 FT 15 16 8 8 6 8 5 6.5 37.9 35.0 35.0 35.0 6 13 55.0 63.0 6 13 37.0 40.0 6 7 5 8 32.1 84 96 108 6 6 46.0 56.0 5 12 5 12 ° w

18 FT 16 17 8 8 6 8 5 6.5 37.0 36.0 36.0 36.0 6 13 54.0 63.0 6 13 37.0 40.0 6 7 5 7 31.6 85 97 109 6 6 46.0 56.0 5 12 5 11.5 ° i'5
20 FT 17 18 8 8 6 7.5 5 6.5 36.4 37.0 37.0 37.0 6 12 53.0 63.0 6 12 37.0 40.0 6 6.5 5 6.5 31.1 86 98 110 6 6 46.0 56.0 5 12 5 10 ° ~

22 FT 18 20 8 8 6 6.5 5 6 36.1 38.0 38.0 38.0 6 12 53.0 62.0 6 12 37.0 40.0 6 6 5 6 30.8 88 100 112 6 6 46.0 57.0 5 12 5 9.5 ° Vl«
24 FT 20 21 8 8 6 6.5 6 7.5 39.5 44.0 44.0 44.0 6 12 52.0 62.0 6 12 36.0 39.0 7 8 6 7.5 33.8 89 101 113 7 7.5 49.0 59.0 5 12 5 9.5 ° :r:

26 FT 21 22 8 8 6 6 6 7 39.3 45.0 45.0 45.0 6 12 52.0 62.0 6 12 36.0 39.0 7 7.5 6 7 33.6 90 102 114 7 7.5 49.0 60.0 5 12 5 9.5 ° ~

28 FT 22 23 8 8 6 6 6 6.5 39.0 46.0 46.0 46.0 7 15 57.0 67.0 7 15 41.0 44.0 7 7 6 6.5 33.4 91 103 115 7 7 49.0 60.0 5 12 5 8.5 ° f-

30 FT 23 24 8 8 7 7.5 6 6 38.9 47.0 47.0 47.0 7 15 56.0 67.0 7 15 40.0 43.0 7 6.5 6 6 33.4 92 104 116 7 6.5 49.0 60.0 5 12 5 8 ° ~
:r:

32 FT 24 25 9 8 7 7.5 6 7 39.8 48.0 48.0 48.0 7 14 56.0 66.0 7 14 40.0 42.0 7 6.5 6 7 34.0 93 105 117 7 6.5 49.0 60.0 5 12 5 8.5 ° Vl

34 FT 25 26 9 8 7 7 6 6.5 39.8 49.0 49.0 49.0 7 14 56.0 66.0 7 14 39.0 42.0 7 6 6 6.5 34.0 94 106 118 7 6 49.0 60.0 5 12 5 8 ° Vl

36 FT 26 27 9 8 7 7 6 6.5 39.8 50.0 50.0 50.0 7 13 56.0 66.0 7 13 39.0 41.0 7 6 6 6.5 34.1 95 107 119 7 6 49.0 60.0 5 12 5 7.5 °

50 FT 32 34 11 8 8 7.5 6 6.5 41.0 56.0 56.0 56.0 7 12 55.0 63.0 7 12 37.0 38.0 7 6 6 6 35.1 102 114 126 8 7 55.0 66.0 5 12 5 7 °

SPAN (S) = 12 FT HEIGHT (HT) = 9 FT OR 10 FT OR 11 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

Dn c rNt----rT_H_I C_K,...N.;..E_S-rS_+.:::A.;,.1-;B::.;A:.:R.:.:S4_,.._---r_--::J.:;:3r-"'BA::.:R.:.:S::....---,.,K-::2----+-,..-H.;..1.:,.-;B::..::A:.:.R~S,..--+--.,...-....;.:H.::,2_B::.;A:.:R.:.:S::.....,. __+A::.:2=-,:B::..::A:.:.R~S+_..,..._ _,-:.:J...;4""T"'B.:::A:.:.RS::....----;K':":3:----+-..,...---:.H.:.:3:,....::B.:::A.:.:R.:::.S..,...__+-"B;.;.1--rB::.:AR.:.:S'-+_.:::.B2:;:....:B::..:A::.:.R:.;:S~

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT-9' HT_10'HT_11,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-9'HT-10 HT-11 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 14 10 8 9 5 6 5 7.5 62.3 34.0 34.0 34.0 5 12 117.5 87.5 5 12 31.0 35.0 5 7.5 6 6 79.4 114 126 138 5 6 51.0 54.0 5 12 5 10 12
2 FT 14 10 9 9 5 6 5 8 62.9 34.0 34.0 34.0 5 12 117.5 87.5 5 12 30.0 33.0 5 7 6 6.5 68.6 114 126 138 6 6.5 53.0 56.0 5 12 5 10.5 12
4 FT 11 10 9 9 5 6 6 7 75.1 31.0 31.0 35.0 5 12 82.0 89.0 5 12 34.0 36.0 5 7 6 6 61.3 114 126 138 6 6 52.0 56.0 5 12 5 10 12
6 FT 11 11 9 9 5 6.5 6 7 59.8 31.0 35.0 35.0 6 16 61.0 70.0 6 16 35.0 36.0 5 6.5 6 6 57.5 115 127 139 6 6 50.0 56.0 5 12 5 9.5 12
8 FT 11 12 9 9 5 6.5 6 7 55.3 31.0 31.0 35.0 6 15 56.0 60.0 6 15 33.0 34.0 5 6 6 6.5 54.5 116 128 140 6 6 49.0 56.0 5 12 5 9 °
10 FT 12 13 9 9 5 6.5 6 6.5 52.5 32.0 32.0 36.0 6 14 54.0 59.0 6 14 33.0 34.0 5 6 6 6.5 52.4 117 129 141 6 6 48.0 56.0 5 12 5 8.5 °
12 FT 13 14 9 9 5 6 6 6.5 50.4 33.0 33.0 37.0 6 14 52.0 58.0 6 14 32.0 34.0 6 8 6 6.5 50.6 118 130 142 6 6 48.0 56.0 5 12 5 8.5 °
14 FT 14 15 9 9 5 6 6 6.5 48.8 34.0 34.0 38.0 6 14 51.0 57.0 6 14 32.0 34.0 6 7.5 6 6.5 49.4 119 131 143 6 6 48.0 56.0 5 12 5 8.5 °
16 FT 15 16 10 9 6 8 6 7.5 54.3 35.0 35.0 39.0 6 13 55.0 63.0 6 13 38.0 40.0 6 7 6 7.5 48.5 120 132 144 6 6 47.0 56.0 5 12 5 8 °
18 FT 16 17 11 9 6 8 6 8 54.3 36.0 36.0 36.0 6 13 55.0 62.0 6 13 38.0 40.0 6 7 5 6 45.4 121 133 145 6 6 47.0 56.0 5 12 5 8 °
20 FT 17 18 11 9 6 7.5 6 7.5 53.6 37.0 37.0 41.0 6 13 54.0 62.0 6 13 37.0 40.0 6 6 6 8 47.8 122 134 146 6 6 47.0 56.0 5 12 5 7.5 °
22 FT 18 20 11 9 6 7 6 6.5 53.3 38.0 38.0 42.0 6 12 54.0 62.0 6 12 37.0 40.0 6 6 6 7.5 47.5 124 136 148 6 6 47.0 57.0 5 12 5 7.5 °
24 FT 19 21 12 9 6 6.5 6 7 53.5 39.0 39.0 39.0 6 12 53.0 62.0 6 12 37.0 40.0 7 8 5 6 44.5 125 137 149 7 7.5 50.0 60.0 5 12 5 7 °
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 12 FEET
HEIGHT (HT): 6 THRU 11 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
f-

Vl
tIl

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
~ WALL ~ I~ ----:;S'---- *-"-'-T-'"[o+- ----'S'---- -...r...:-T:..:.X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----l I I i I lJlj
*-__"-C4-'----_---' *-__C==7-'----_-......I' f------'0==1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT ~ CULVERT.

N

'"

f-'2::-:6:----:Fc:;T+2::-:0:-+-::2-::2-+-.,..,13:-+_9::---1r----:6:-+-----:6:-t----:6:----rCC7=-.--:5:--+-::5-::3_.-=-9-+-4-:-:0::-.--:0:--+--;4-;:-0_.-=-0+-4:-:0:-.--=0+cc6::---1---;1-;:-2-+-::5-::3_.-;:-0-+-6-:-1=-.--;O:-+_6::-t----:1,-::2'----t---'3:-:7r·,-::0+--;4-=-0_'0-:--t----::7-+_7-::.-'-5-+--::5:-+-----:6---;f-,--;4-;-4r·6:-+---:-'12::-:6:---+----;-13"'8:---+---;15-::-°':---1----::7:-+_7"'."'5-+-=-5-=-°_.0:-+--;6:-:0r',-::0+--:5:----r---;1-;:-2-+r5:-r-:-7r=-+-:0:-J GENERAL NOTES:
28 FT 22 23 13 9 6 6 6 7.5 53.5 42.0 42.0 42.0 7 15 57.0 66.0 7 15 40.0 43.0 7 7 5 6 44.5 127 139 151 7 7 50.0 60.0 5 12 5 6.5 ° IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
30 FT 23 25 13 9 7 7.5 6 7 53.4 43.0 43.0 43.0 7 15 57.0 66.0 7 15 40.0 42.0 7 7 5 6 44.4 129 141 153 7 6.5 50.0 60.0 5 12 5 6.5 ° GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2

f-c:-:::---::-:=-t--=-':---1---::-:-+-----::--+r:--+---=--+-::-=-+----;:--+--=--::-c+---::c::---::-r':--:--t----;-:---c:-+-----::----:+r=--+---:-,:----rr:-::-:-+r:-::---::-+----=-+----;-';-f-,--;-::---::---"1r::--:--t----:::-+-----:=--+-::-+-::--'--:o-+---=----:--+---:-=--::--+---cr-:-+----;-:-::--+---=--+--:-r:-+--::-::----:r+--::-::----:+r:--+-----::----r----::-+r:-r:-+-::-J FEET AND 4 FEET. FOR DES I GNFl LL5 BET WE EN 2 FEET AND 4 FEET USE
f-,3:-2:---:F::-:T=-f-c-;:-2-;:-4-+-2:-6:-+r 1,-:3:--+r 9:----1r7:----r1-7 ::-.5'---t----;:-6-+---'6--;."'5+-::5-::3_.-;:-3-+-;-4::-4_.0-:--t_4-:-:4=-.--;O:-+_4:-:8r·--=0+cc7::-+---c1r4:----r_5"'7::-.0:-+_6:-:6::-.--;0:-+----=7-+----;-14-;-+-::4-;:-0_.-=-0-+--;-4,:,-2_.0-:--t----::7:-+-----:7=--+--:-6-+-::8r· -;:-5-+--;-4::-7_.::-4-+--;-1-=-3-=-0+--;1,-,4,-::2:-+----;-15"'4-,---jr---:7:----r_6'--:-.5-+--:5:-:0:-.--=0r+--=6:-:0,-,.-::0+--;5:-+---c1,-:2:----r----:5:-+_6::-.--;5:--+--:0:-J THE GREA TER ME MB ER TH [ CKNE5 S. ARE A 0 F RE [N FOR CEME NTANDBAR
f-,3",4=--=F::-:T=-f-c-;:-2-;:-5-+-2:-6:-+r 1,-'3:--+r 9:----1r7:----r1-::-7 --+----;:-6-+--=-6-::-c+---::5-::3_.-;:-0-+-;-4-=-5_.0-:--t_4-,-5:-.--;O:-+_4:-:9r·--=0+cc7::-+---c1;-:4:----r_5"'7::-.0:-+_6:-:5::-.--;0:-+----=7-+----;-14::-+---::3-;:-9_.-=-0-+--;-4::-1_.0-:--t----::7:-+-----:6:-+--:-6-+_7-;:.-,-5-+--;-4-;-7_.-:-3-+--;-1-=-3-=-0+--;1,-,4",2:-+----;-15"'4:----rr---:7:----r_6:-+-:5:-:0:-.--=0r+--=6:-:0,-,.-::0+--;5:-+---c1,-:2:----r----:5:-+_6'-,.=-5-+--:0:-J DI ME N5 IONS FROM TH E 2 FEET AND 4 FEET TABUL ATE D DE 5 I GN F ILL 5 •
f-,3"'6::---:F::-:T=-f-c-;:-2-;:-6-+-2:-8:-+r1;-:4r+r9:----1r7:----rI-:-_7=-+----;:-6-+--;6r .-::5+-::5--:3_.-;:-9-+-;:-4-=-6_.0-:--tr4=-6:-.--;O:-+--;4:-:6r.--=0+cc7::-+---c1,-:3:----r_5"'6-:-r.0:-+_6:-:5::-.--;0:-+----=7-+----;-13::-+---::3-;:-8_.-=-0-+--;-4-:-0_,0-:--t----::7:-+r=-7--=-+--:-5-+----;:-6_r 4-::4_.-:-9-+--;-1-=-3-=-2+--;1,-,4c:;4-+----;-15"'6::--ir---:7:----r_6:-+-:5:-:0:-.--=0r+--=6:-:0,-,.-::0+--;5:-+---c1,-:2:----r----:5:-+r=-6'-::-+-:0:-J ARE A OF RE I NF oRCE ME NT EOUAL 5 BAR ARE A PE R F00 T SP AC I NG •

f-,3,:-8::---:F::-:T=-f-c-;:-2-=6-+-2:-9:-+r1,-:5r+r9:----1r7:----rI-:-6-'5=-+----;:-6-+---'6"'."'5+-::5-::4_.-,;-6-+-=-5-:-0_'0-:--tr5:-0:'-.--;O:-+--=5,.-;0_.--=0+cc7::-+---c1,-:3:----r_5"'6-:-r.0:-+_6:-5:-.--;0:-+----=7-+----;-13::-+---::3-=9_.-=-0-+--;-4::-1_.0-:--t----::7:-+_6'-,.=-5-+I-:-6 -+----:8_f-,--;4-::-8_.::-1-+--;-1-=3-=-3+--;1,-,4:-:5-+----;-15"'7:----rr---:7:-+r=-6'--:-+-:5,.-;0:-.--=0r+--=6:-:0r·-::O+--;5:-+---c1,.-;2:----r----:6:-+_8'-,.=-5-+--:0:-J 5 P EC I AL DE 5 I GNS ARE RE OU I RE D WH EN TH E DE 5 I GN F ILL I 5 LESS TH AN 1
f-,4-,-0::---:F::-:T=-f-c-;:-2-::7-+-2:-9:-+r1,-:5r+r9:----1r7:----rI-:-6_.5=-+----;:-6-+--;r7-::-c+---::5-::3_.--:-4-+-=-5::-1_.0-:--tr5:-1=-.--;O:-+--=5:-:1r·--=0+cc7::-+---c1,.-;3:----r_5"'6-:-r.0:-+_6:-4.,..,.--;0:-+----=7-+----;-13::-+---::3-=8_.-::-0-+-::-4::-0_.0-:--t----::7:-+-----:6:-+--:-6-+----:8_f-,--;4-=-6_.-:-9-+--;-1-=3-,;-3+--;1,-,4:-:5-+----;-15"'7:----rr----:8:-+_7::---;.5:-+--:5,.-;6r·--=0r+--=6:-:6r·-::O+--;5:-+---c1,.-;2:----r----:5:-+-----:6:-+-:0:-J F DOT OR GRE ATE R TH AN 5 ° FEET.

42 FT 28 30 15 9 7 6.5 6 6.5 53.4 52.0 52.0 52.0 7 12 56.0 64.0 7 12 38.0 39.0 7 6 6 8 47.0 134 146 158 8 7.5 56.0 66.0 5 12 6 8 °
f-,4-:-4:---:F::-:T=-f-c-;:-2-::-9-+--::-3':-1+-c1,-:5r+r9:----1r7:----rf-'-6::-"-+-c-;:-6-+--;6r.-::5+-::5-::3-.--:-4-+-=-5-=-3-.0-:--tr5:-3:-.--;O:-+--=5=-=3:-.--=0+cc7::-+---c1,.-;2:----r-5"'6-:-r.0:-+-6:-:3=-.--;0:-+----=7-+----;-12::-+---::3-=7-.-::-0-+--=-3::-9-.0-:--t----::7:-+-----:6:-+--:-6 -+-::7"'.-=5-+---:-4-=7-.71-+--;-1-=3-;:-5+--;1'-'4:-:7-+----;-15"'9::--ir----:8:-+-7::---;.5:-+--:5"-;6r.--=0r+--=6:-:6r.-::O+--;5:-+---c1"-;2:----r----:6:-+-----:8:-+-:0:-J DI ME N5 IONS ARE I N INCH E5 UNL E5 50TH ERW I SE SPE C I FIE D.

f-,4-,-6::---:F::-:T=-f-c-':3-';-0-+-3"'2:-+r1,-:5r+r9:----1r7:----r1-6::-+-c-;:-6-+---'6--;.,-'5+-::5-::3_.-=5-+-=-5::-4_.0-:--tr5:-:4=-.--;O:-+--=5:-:4,--.--=0+cc7::-+---c1,.-;2:----r_5"'5::-.0:-+_6:-:3::-.--;0:-+----=7-+----;-12::-+---::3-=7_.-::-0-+--=-3::-8_.0-:--t----::7:-+-----:6:-+--:-6-+_7-::.",5-+---:-4::-7_.::-4-+--;-1-=3-=6+--;1,-,4:-:8-+----;-16-::-0-:---ir----:8:-+_7r=-.5-+--:5,.-;6r·--=0r+--=6:-:6,-,.-::0+--;5:-+---c1,.-;2:----r----:6:-+-----:8:-+-:0:-J DES I GN F ILL 5 ARE ME ASURE D FROM TH E TOP OF TOP SL AB TO TH E TOP OF
f-,4=-8::---:F::-:T=-f-c-::3-;-1-+-3"'3:-+--;1,.-;5r+r9:----1r7:----rI-:-6'--:-+-c-;:-6-+-----:6:-+---::5--:3_.-,;-5-+-=-5::-5_.0-:--tr5:-:5:-.--;O:-+--=5:-:5,--.--=0+cc7::-+---c1,.-;2:----r_5"'5::-.0:-+_6:-:2::-.--;0:-+----=7-+----;-12::-+---::3-=7_.-::-0-+--=-3::-8_.0-:--t----::7:-+-----:6:-+--:-6-+----::7---;f-,--;4::-7_.-:-5-+--;-1-=3::-7+--;1-;:4:-:9-+----;-1-:-6=-1-+---=8:-+-----,7::-+-:5,.-;6r'--=0r+--=6:-::6,--.-::0+--;5:-+---c1,.-;2:----r----:6:-+-----,8:-+-:0:-J EAR TH F ILL DR R0 ADWAY.
L.;5::.;0:.-F_T~..;:3;.;.1...J....3:::..4.:....J._1:.:6:...J.....;9::......JL.......:8::.......JL....:..7.:.;. 5:::...J......:::6~---::6:....-.L...::5.:.:4..:.. .:.:4....L..~5~5.:.;.0::.....l...;5::.;5::.;.:...:0::.....l.:.:5:..::5:...:.:.:0~_7:.-J...-1:.:2:.......J_5:::..5:::...:.;.0:::...J....;6::.,:2:.,;.:...:0::.....l.--.:..7--J......:..;12=--L...:::3.;,.7.:... .:;.0...J.....:::.3 ;::.8.:.;.0::.....l---:.7---L----:6::....-.1-;::.6...J..---:.7_L.......:4.;,.7.:... .;:.9...J......:.1.:;:3.:;.8...J.....;1..:5:..::0:.....J.....:.,.16:::.;2:.......J---::8:.......J_7:.-..L...:5:.,:6:.,:...:0:...J....:6:..:7..;....;:0...J.....;5:.-J...-1:.:2:.......J---::6:.......J----:8::....-J....:0:....J CUL VERTS MEET STRENGTH AND SERV I CEAB ILI TY REOU I REMENTS FOR THE

C5 08 DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

r--J-3-BA,,-C;'---:i-~1 I r+H1 ~:R ; H2 B

O

A

9

R
i

i



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 27 29 17 10 7 6.5 7 8 66.8 51.0 51.0 7 13 56.0 63.0 7 13 38.0 40.0 7 6 6 7 55.9 169 181 8 7.5 57.0 66.0 5 12 6 7.5 0

48 FT 30 33 19 10 7 6 7 7 68.5 54.0 54.0 7 12 56.0 61.0 7 12 37.0 38.0 7 6 6 6.5 56.9 173 185 8 7 57.0 67.0 5 12 6 6.5 0
46 FT 29 32 19 10 7 6 7 7.5 68.5 53.0 53.0 7 12 56.0 62.0 7 12 38.0 39.0 7 6 6 6.5 56.8 172 184 8 7 57.0 67.0 5 12 6 6.5 0
44 FT 29 31 18 10 7 6 7 7.5 67.8 53.0 53.0 7 12 56.0 62.0 7 12 37.0 38.0 7 6 6 6.5 56.4 171 183 8 7.5 57.0 66.0 5 12 6 7 0
42 FT 28 30 17 10 7 6.5 7 7 66.9 52.0 52.0 7 12 56.0 63.0 7 12 38.0 39.0 7 6 6 7 56.0 170 182 8 7.5 57.0 66.0 5 12 6 7.5 0

38 FT 26 29 17 10 7 7 7 7.5 68.6 50.0 50.0 7 13 57.0 64.0 7 13 39.0 41.0 7 6.5 6 7 57.9 169 181 7 6 51.0 60.0 5 12 6 7.5 0

r.========================:=::====::::::::======::==::==::=====::::::::==::::::::::======================:;--------------------,oSPAN (S) = 12 FT HEIGHT (HT) = 12 FT OR 13 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

DE
F

51 LI GLN r----,T_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R,:,:S'-+_-,-__r-_,;;.J'13r B::.;A.;..R.;..S,,-;-;-:::-_-+_--,_.;..H.;..1r B""A.;..R,;;.S..,...__+_..,.----,-H.:.:2r B;;,.A;;,.R",S...,.__+""A::.;2...,B::.;A.;..R.:.:S'-+_-,-__r----'J:...4'-r"B;;,.A;;,.R"'S"";';":;--_+_..,.----'-H.:.:3r B.;..A;;,.R"'S...,.__+=.B.;..1...,Br A.;..R..:;S,-+_",B..:r2...,.::.B""A;.;.RrS----l g
K2 K3 <t

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=12'HT=13,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT=12',-n=13 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 8
1 FT 14 10 10 10 5 6 5 7 63.8 34.0 34.0 5 12 118.5 87.5 5 12 32.0 35.0 5 7 6 6.5 89.1 150 162 6 7 55.0 57.0 5 12 5 8.5 12 <I
2 FT 14 10 10 10 5 6 5 7 63.8 34.0 34.0 5 12 118.5 87.5 5 12 31.0 33.0 5 7 6 6 79.6 150 162 6 6.5 54.0 56.0 5 12 5 8 12 ~

4 FT 11 11 10 10 5 6.5 5 6 63.8 31.0 31.0 5 12 118.5 89.0 5 12 34.0 35.0 5 6.5 6 6.5 76.3 151 163 6 6.5 53.0 57.0 5 12 5 8 12 >-
-..J

6 FT 11 11 10 10 5 6.5 5 6 71.3 31.0 31.0 6 16 65.0 69.0 6 16 35.0 36.0 5 6.5 6 6 69.1 151 163 6 6 51.0 56.0 5 12 5 8 12 <I
8 FT 11 12 10 10 5 6.5 6 7 65.4 31.0 35.0 6 15 57.0 60.0 6 15 34.0 35.0 5 6 6 6 66.4 152 164 6 6 50.0 56.0 5 12 5 8 0 u

10 FT 12 13 10 10 5 6.5 6 7 62.9 36.0 36.0 6 15 55.0 58.0 6 15 33.0 34.0 5 6 6 6 63.8 153 165 6 6 49.0 56.0 5 12 5 8 0 is
12 FT 13 14 11 10 5 6.5 6 7.5 61.1 33.0 37.0 6 14 53.0 57.0 6 14 33.0 34.0 6 8 6 7 62.0 154 166 6 6 49.0 56.0 5 12 5 7.5 0 go

u
14 FT 14 15 11 10 5 6 6 7 59.9 38.0 38.0 6 14 51.0 57.0 6 14 32.0 34.0 6 7.5 6 6 60.9 155 167 6 6 48.0 56.0 5 12 5 7.5 0 w

-..J

16 FT 15 16 12 10 6 8 6 7 65.0 39.0 39.0 6 14 56.0 62.0 6 14 38.0 40.0 6 7 6 7 59.9 156 168 6 6 48.0 56.0 5 12 5 7 0 w

18 FT 16 17 12 10 6 8 6 6.5 64.1 40.0 40.0 6 13 55.0 62.0 6 13 38.0 40.0 6 7 6 6 59.1 157 169 6 6 48.0 56.0 5 12 5 7 0 i'5
20 FT 17 18 13 10 6 7.5 6 6.5 63.8 41.0 41.0 6 13 55.0 61.0 6 13 38.0 40.0 6 6 6 7 58.5 158 170 6 6 48.0 56.0 5 12 5 6.5 0 ~

22 FT 18 20 13 10 6 7 6 6 63.3 42.0 42.0 6 13 54.0 61.0 6 13 38.0 40.0 6 6 6 6.5 58.4 160 172 6 6 48.0 56.0 5 12 5 6.5 0 Vl
<t

24 FT 19 21 14 10 6 6.5 6 6.5 63.1 39.0 43.0 6 12 54.0 61.0 6 12 37.0 40.0 7 8 6 7 58.0 161 173 7 7.5 51.0 60.0 5 12 5 6 0 :r:

26 FT 20 22 14 10 6 6.5 6 6 62.8 44.0 44.0 6 12 53.0 61.0 6 12 37.0 40.0 7 7.5 6 6.5 57.6 162 174 7 7.5 51.0 60.0 5 12 5 6 0 ~

28 FT 21 23 15 10 6 6 6 6 62.9 45.0 45.0 6 12 53.0 61.0 6 12 37.0 40.0 7 7 6 7 57.4 163 175 7 7 51.0 60.0 5 12 6 8 0 f-

30 FT 23 25 15 10 7 7.5 6 6 62.8 47.0 47.0 7 15 57.0 65.0 7 15 40.0 42.0 7 7 6 7 57.5 165 177 7 6.5 51.0 60.0 5 12 6 8 0 ~
:r:

32 FT 23 26 16 10 7 7 6 6 63.1 47.0 47.0 7 14 57.0 65.0 7 14 41.0 43.0 7 7 6 7.5 57.5 166 178 7 6.5 51.0 60.0 5 12 6 8 0 Vl

34 FT 24 27 16 10 7 7 7 7.5 68.1 48.0 48.0 7 14 57.0 65.0 7 14 40.0 42.0 7 7 6 7 57.5 167 179 7 6 51.0 60.0 5 12 6 8 0 Vl

36 FT 25 28 17 10 7 7 6 6 63.6 49.0 49.0 7 14 57.0 64.0 7 14 40.0 42.0 7 7 6 7 57.8 168 180 7 6 51.0 60.0 5 12 6 7.5 0

50 FT 31 34 19 10 7 6 7 6.5 68.6 55.0 55.0 7 12 56.0 61.0 7 12 37.0 38.0 7 6 6 6.5 57.3 174 186 8 7 57.0 67.0 5 12 6 6.5 0

SPAN (S) = 12 FT HEIGHT (HT) = 14 FT OR 15 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DnC~Nr----rT_H_IC_K,...N;;,.E_S"'TS_+.:::A.;,.1-;B::.;A:.:R,:,:S4_...,._---r_--:::J=.3r-"'BA::.:R.:.:S::.,K':":2:--_+_..,.---.:..H'-'1,....:::B.:::A:..:.RS::...... __+_""T""---..:H.:.:2:,-::B:.:A.:.;R=.S""T""__+...::A:.::2c....;::.B.:::A:..:.RS~_-,-_---r_....::.J .;,.4,..:B::.;A::;.R;.::S:...,K':":3:--_+-_;-....:..:.H::;.3...;B::.;A::;.R;.::S:......-__+B::.;1:......,:B:.:A.:.;R.:.:S+---=B:..:;:2:.....:::B.:::A;.;.RS;:---l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT_14'HT_15,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-14'HT-15 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 14 11 10 12 5 6 6 7.5 64.0 34.0 38.0 5 12 119.5 88.5 5 12 32.0 35.0 5 7 6 6 95.5 175 187 5 6 55.0 55.0 5 12 5 8 12
2 FT 14 12 10 12 5 6 6 7 64.0 34.0 38.0 5 12 119.5 88.5 5 12 31.0 34.0 5 7 6 6 95.5 176 188 5 6 54.0 55.0 5 12 5 8 12
4 FT 10 11 12 12 5 6 6 7.5 68.3 34.0 34.0 6 15 121.5 77.0 6 15 37.0 37.0 5 6.5 6 6 86.8 175 187 6 6.5 55.0 57.0 5 11 5 7 12
6 FT 10 12 12 12 5 6.5 6 7 80.0 34.0 34.0 6 15 61.0 61.0 6 15 35.0 35.0 5 6 6 6.5 83.1 176 188 6 6.5 53.0 57.0 5 12 5 7 12
8 FT 11 12 12 12 5 7 6 7.5 76.8 35.0 35.0 6 15 58.0 59.0 6 15 35.0 35.0 5 6 6 6 77.1 176 188 6 6 52.0 55.0 5 12 5 7 0
10 FT 12 13 12 12 5 6.5 6 7.5 74.4 36.0 36.0 6 15 56.0 58.0 6 15 34.0 35.0 5 6 6 6 75.5 177 189 6 6 51.0 55.0 5 12 5 6.5 0
12 FT 13 14 13 12 5 6.5 6 7.5 71.5 37.0 37.0 6 15 54.0 57.0 6 15 34.0 35.0 6 8 6 6 73.0 178 190 6 6 50.0 55.0 5 12 5 6.5 0
14 FT 14 15 13 12 5 6 6 6.5 70.3 38.0 38.0 6 14 52.0 56.0 6 14 33.0 35.0 6 7.5 6 6 72.0 179 191 6 6 50.0 55.0 5 12 5 6.5 0
16 FT 15 16 14 12 6 8 6 6.5 74.5 39.0 39.0 6 14 57.0 62.0 6 14 39.0 41.0 6 7 6 6.5 70.3 180 192 6 6 49.0 55.0 5 12 5 6 0
18 FT 15 17 15 12 6 7.5 6 6.5 72.4 39.0 39.0 6 13 56.0 61.0 6 13 39.0 40.0 6 6.5 6 6.5 69.0 181 193 6 6 49.0 56.0 5 12 6 8 0
20 FT 17 19 15 12 6 7.5 6 6 73.0 41.0 41.0 6 13 56.0 61.0 6 13 39.0 41.0 6 6 6 6 69.6 183 195 6 6 49.0 56.0 5 12 6 8 0
22 FT 18 20 16 12 6 7 6 6.5 72.8 42.0 42.0 6 13 55.0 61.0 6 13 39.0 41.0 6 6 6 6 68.4 184 196 6 6 49.0 56.0 5 12 6 8 0
24 FT 19 21 16 12 6 6.5 6 6 72.4 43.0 43.0 6 13 55.0 61.0 6 13 38.0 41.0 7 8 7 7.5 71.1 185 197 7 7.5 52.0
26 FT 20 22 16 12 6 6.5 7 7.5 77.1 44.0 50.0 6 12 55.0 61.0 6 12 38.0 40.0 7 7.5 7 7 70.8 186 198 7 7.5 52.0
28 FT 21 23 17 12 6 6 7 7.5 77.1 45.0 51.0 6 12 54.0 60.0 6 12 37.0 40.0 7 6.5 7 7.5 70.5 187 199 7 6.5 52.0
30 FT 22 25 18 12 6 6 7 7.5 77.3 46.0 46.0 7 15 59.0 65.0 7 15 42.0 44.0 7 7 6 6 67.8 189 201 7 6.5 52.0
32 FT 23 26 19 12 7 7.5 7 7.5 77.5 47.0 47.0 7 15 58.0 65.0 7 15 41.0 44.0 7 7 6 6 67.8 190 202 7 6.5 52.0
34 FT 24 27 19 12 7 7.5 7 7 77.6 48.0 48.0 7 14 58.0 65.0 7 14 41.0 43.0 7 7 6 6 67.9 191 203 7 6 52.0
36 FT 25 28 20 12 7 7 7 7.5 78.1 49.0 49.0 7 14 58.0 64.0 7 14 40.0 42.0 7 7 6 6 68.1 192 204 7 6 52.0
38 FT 26 29 21 12 7 7 7 7.5 78.6 50.0 50.0 7 13 58.0 64.0 7 13 40.0 41.0 7 6.5 6 6 68.3 193 205 7 6 52.0
40 FT 27 30 21 12 7 6.5 7 7.5 77.1 51.0 51.0 7 13 57.0 63.0 7 13 39.0 40.0 7 6.5 6 6 66.5 194 206 7 6 52.0
42 FT 27 31 21 12 7 6 7 7 77.0 51.0 51.0 7 12 57.0 63.0 7 12 40.0 41.0 7 6.5 6 6 66.8 195 207 7 6 52.0
44 FT 28 31 22 12 7 6.5 7 7 77.6 52.0 58.0 7 12 57.0 63.0 7 12 39.0 40.0 7 6 7 7.5 69.6 195 207 8 7.5 58.0
46 FT 29 32 22 12 7 6 7 6.5 77.9 59.0 59.0 7 12 57.0 62.0 7 12 38.0 40.0 7 6 7 7.5 70.0 196 208 8 7.5 58.0
48 FT 30 33 23 12 7 6 7 6.5 78.6 54.0 60.0 7 12 57.0 62.0 7 12 38.0 39.0 7 6 7 7.5 70.4 197 209 8 7 58.0
50 FT 30 34 24 12 7 6 7 6.5 79.1 54.0 60.0 7 12 57.0 62.0 7 12 38.0 39.0 7 6 7 7 70.6 198 210 8 7 58.0

C5 08

59.0 5
60.0 5
60.0 5
60.0 5
60.0 5
60.0 5
60.0 5
61.0 5
61.0 5
61.0 5
67.0 5
67.0 5
67.0 5
67.0 5

12
12
12
12
12
12
12
12
12
12
12
12
12
12

6 8 0
6 8 0
6 7.5 0
6 7 0
6 6.5 0
6 6.5 0
6 6.5 0
6 6 0
6 6 0
6 6 0
6 6 0
6 6 0
7 8 0
7 8 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 12 FEET
HEIGHT (HT): 12 THRU 15 FEET

DATE EFFECTIVE:

DATE PREPARED:
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BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 30 32 12 8 7 6 6 7.5 44.8 54.0 54.0 54.0 7 12 58.0 68.0 7 12 38.0 40.0 7 6 6 7.5 38.5 112 124 136 8 7 57.0 70.0 5 12 5 7 °

48 FT 33 35 12 8 8 7 6 7 43.9 57.0 57.0 57.0 8 14 65.0 74.0 8 14 45.0 47.0 8 7 6 6.5 37.9 115 127 139 8 6.5 57.0 69.0 5 12 5 6.5 °
46 FT 32 35 12 8 8 7 6 7 43.9 56.0 56.0 56.0 8 14 65.0 74.0 8 14 46.0 47.0 7 6 6 6.5 37.8 115 127 139 8 7 57.0 69.0 5 12 5 7 °
44 FT 32 34 12 8 8 7.5 6 7 43.9 56.0 56.0 56.0 8 14 65.0 74.0 8 14 45.0 47.0 7 6 6 7 37.8 114 126 138 8 7 57.0 69.0 5 12 5 7 °
42 FT 31 33 12 8 8 7.5 6 7.5 43.8 55.0 55.0 55.0 8 15 66.0 75.0 8 15 46.0 47.0 7 6 6 7 37.6 113 125 137 8 7 57.0 69.0 5 12 5 7 °

38 FT 29 31 11 8 7 6 6 6.5 43.9 53.0 53.0 53.0 7 12 58.0 68.0 7 12 39.0 41.0 7 6 6 7 38.0 111 123 135 8 7 57.0 69.0 5 12 5 7 °

r;::::======================~~~~~====~~~~~~~~~======================:::;----------------,oSPAN (S) = 13 FT HEIGHT (HT) = 7 FT OR 8 FT OR 9 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

oncrNf----.T_H_I_CTK_N_Es_sr---1I-'-'A.;..1-;B::.;A..;;R.:.;S'-+_--,-__r-_.::.J :::,3,B::.;A..;;R..:;S"----:':"::"" +_,.._;.;.H,1...;B::.;A..;;R.:.;S::...,.__-+_--r-_..:;Hc::2,c::B.:.:A;.;.R.::.S..,...__+A..;;2:....,:B:.;.A,;;.R:.:;S'-+_--r-_---,_---=J...;4...,:::B.:.:A;.;.R.::.S_-..,.,.::-__--1_---._...;H.:.;3:,-::B:.;.A,;;.R:,:;S'-r-__+.:::B..;.1--F-B;.;.AR..;;S"-+_..::B'T2--,,B.:.:A;.;.R:;:,S---l ~

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-;H-,:T;:----:7:;-;'c-,;-H,::;.:.;~=;;8--;,TCCH-:;:T---:;:9-,-j' SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 I-:-H"'T:---:07--;'THccT",K-..::38"".-r:-:H-:;:T---:;:9,-J,SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 :
w

1 FT 14 9 8 8 5 6 5 8.5 65.8 34.0 34.0 34.0 5 12 125.5 92.5 5 12 34.0 38.0 5 7.5 6 6 60.0 89 101 113 6 6 56.0 59.0 5 12 5 12 12 <I
2 FT 15 10 8 8 6 8 5 8 65.8 31.0 35.0 35.0 6 16 129.5 99.5 6 16 40.0 44.0 5 7 6 6.5 55.5 90 102 114 6 6 54.0 59.0 5 12 5 12 12 ~

4 FT 11 10 8 8 6 8 6 7 56.4 31.0 35.0 35.0 6 14 77.0 97.0 6 14 38.0 40.0 5 7 6 6 49.5 90 102 114 7 6.5 57.0 62.0 5 12 5 12 12 >-
-..J

6 FT 11 11 8 8 6 8.5 6 7 49.0 31.0 31.0 35.0 6 13 63.0 75.0 6 13 35.0 37.0 5 6.5 6 7 45.9 91 103 115 7 7 55.0 62.0 5 12 5 12 12 <I
8 FT 12 12 8 8 5 6 5 6 42.0 32.0 32.0 32.0 6 14 58.0 67.0 6 14 34.0 36.0 5 6 6 7 43.3 92 104 116 7 7 54.0 62.0 5 12 5 12 ° u

10 FT 13 14 8 8 5 6 5 6 39.8 33.0 33.0 33.0 6 13 55.0 63.0 6 13 33.0 36.0 6 8 5 6.5 38.1 94 106 118 6 6 50.0 59.0 5 12 5 12 ° is
12 FT 14 15 8 8 6 8 5 6 37.9 34.0 34.0 34.0 6 13 53.0 62.0 6 13 33.0 35.0 6 7.5 5 6.5 36.9 95 107 119 6 6 49.0 59.0 5 12 5 12 ° go

u
14 FT 15 16 8 8 6 7.5 5 6 41.4 35.0 35.0 35.0 6 12 58.0 67.0 6 12 39.0 41.0 6 7 5 6.5 35.9 96 108 120 6 6 49.0 59.0 5 12 5 10.5 ° w

-..J

16 FT 16 17 8 8 6 7.5 6 8 44.4 36.0 36.0 36.0 6 12 57.0 67.0 6 12 38.0 41.0 6 7 5 6.5 35.1 97 109 121 6 6 49.0 60.0 5 12 5 9.5 ° w

18 FT 17 18 8 8 6 7 6 7.5 43.5 37.0 37.0 37.0 6 12 56.0 66.0 6 12 38.0 41.0 6 6.5 5 6 34.5 98 110 122 7 7 52.0 63.0 5 12 5 9.5 ° i'5
20 FT 18 20 9 8 6 6.5 6 8 44.3 38.0 38.0 38.0 7 15 61.0 71.0 7 15 43.0 46.0 6 6 5 7 34.6 100 112 124 6 6 49.0 60.0 5 12 5 9 ° ~

22 FT 20 21 9 8 6 6.5 6 8 43.4 40.0 40.0 40.0 6 12 55.0 66.0 6 12 38.0 41.0 7 8 5 6.5 34.5 101 113 125 7 7 52.0 63.0 5 12 5 8.5 ° Vl«
24 FT 21 22 9 8 6 6 6 7.5 43.0 41.0 41.0 41.0 7 15 60.0 71.0 7 15 43.0 46.0 7 7.5 5 6 34.3 102 114 126 7 7 51.0 63.0 5 12 5 8.5 ° :r:

26 FT 22 24 10 8 6 6 6 8 43.8 42.0 42.0 42.0 7 15 59.0 70.0 7 15 42.0 46.0 7 7 5 6.5 34.5 104 116 128 7 7 51.0 63.0 5 12 5 8 ° ~

28 FT 23 25 11 8 7 7 5 6 40.5 43.0 43.0 43.0 7 14 59.0 70.0 7 14 42.0 46.0 7 6.5 5 7 34.9 105 117 129 7 6.5 51.0 63.0 5 12 5 8.5 ° f-

30 FT 25 26 11 8 7 7 5 6 40.0 45.0 45.0 45.0 7 14 59.0 70.0 7 14 41.0 44.0 7 6.5 5 6.5 34.9 106 118 130 7 6.5 51.0 63.0 5 12 5 7.5 ° ~
:r:

32 FT 26 27 11 8 7 7 5 6 39.8 46.0 46.0 46.0 7 13 59.0 69.0 7 13 40.0 43.0 7 6 5 6 34.8 107 119 131 7 6 51.0 63.0 5 12 5 7.5 ° Vl

34 FT 27 29 11 8 7 6.5 6 8 43.9 47.0 47.0 51.0 7 13 58.0 69.0 7 13 40.0 42.0 7 6.5 6 7.5 37.9 109 121 133 8 7.5 57.0 69.0 5 12 5 7.5 ° Vl

36 FT 28 30 11 8 7 6.5 6 7.5 43.9 52.0 52.0 52.0 7 12 58.0 68.0 7 12 40.0 42.0 7 6 6 7 37.9 110 122 134 8 7.5 57.0 69.0 5 12 5 7.5 °

50 FT 34 36 12 8 8 7 6 6.5 43.9 58.0 58.0 58.0 8 14 65.0 73.0 8 14 45.0 46.0 8 7 6 6.5 38.1 116 128 140 8 6.5 57.0 69.0 5 12 5 6 °

SPAN (S) = 13 FT HEIGHT (HT) = 10 FT OR 11 FT OR 12 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DncrNI----,-T_H_IC_K,..-N_E_S"T
S_-+.;.;A-'-1...,B:;,;A..;;R.;.;S'-+_,.._---,-_---=J..:;.3,....::;.BA-'-R.;.;S'-----:K--:2 -+_,.._H-'-1.;,.....:B;;.;.A,;;.R;,;;S,..__+-_.,....-....;.;H.::,2_B:;,;A..;;R.;.;S'--r-__-+-A-'-2=-,:;B;;.;.A,;;.R;,;;S-+_..,..._--r-_..,;;J-'-4e..,.::;B.:.:A;.;.RS"-_K--:3:--__-+_..,.......;.;H..,;;3;,-=B.;.;A.:.:R.:;.S..,...__+-=B;.;.1...,;;;.B;.;.AR-'-S'-+_.:;.B2:;--:B;;.;.A;.;.R;;:S'---i

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=10'HT=11'HT=12,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 I-:-H::-T=-1:-"Co,""",''''-I_r::-T-'-=1=-1:-;r:H-:;:T-=-:-12::-lSIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 14 10 9 10 5 6 5 7 66.6 34.0 34.0 34.0 5 12 126.5 93.5 5 12 35.0 38.0 5 7 6 6 81.5 126 138 150 6 6.5 57.0 60.0 5 12 5 9 12
2 FT 15 10 10 10 6 8 5 7.5 67.3 35.0 35.0 35.0 6 16 130.5 100.5 6 16 41.0 44.0 5 7 6 6 70.1 126 138 150 6 6 56.0 58.0 5 12 5 9.5 12
4 FT 11 10 10 10 6 8 5 6 72.3 31.0 31.0 31.0 6 15 82.0 97.0 6 15 38.0 39.0 5 7 6 6 64.6 126 138 150 7 6.5 58.0 61.0 5 9.5 5 9 12
6 FT 11 11 10 10 5 6 5 6 60.5 31.0 31.0 31.0 6 14 64.0 71.0 6 14 36.0 37.0 5 6.5 6 6 61.0 127 139 151 7 6.5 57.0 61.0 5 12 5 9 12
8 FT 12 13 10 10 5 6 5 6 56.8 32.0 32.0 32.0 6 14 60.0 64.0 6 14 35.0 36.0 5 6 6 6.5 59.1 129 141 153 6 6 52.0 59.0 5 12 5 8.5 °
10 FT 13 14 10 10 5 6 6 7 56.9 33.0 33.0 37.0 6 13 57.0 62.0 6 13 34.0 36.0 6 8 6 6.5 56.8 130 142 154 6 6 51.0 59.0 5 12 5 8 °
12 FT 14 15 10 10 5 6 6 6.5 54.6 34.0 34.0 38.0 6 13 55.0 61.0 6 13 34.0 36.0 6 7.5 6 6.5 54.9 131 143 155 6 6 51.0 59.0 5 12 5 8 °
14 FT 15 16 10 10 6 8 6 6.5 58.9 35.0 35.0 39.0 6 13 60.0 66.0 6 13 39.0 42.0 6 7 6 6 53.5 132 144 156 6 6 50.0 59.0 5 12 5 8 °
16 FT 16 17 11 10 6 7.5 6 7 58.0 36.0 36.0 40.0 6 12 58.0 66.0 6 12 39.0 42.0 6 7 6 7.5 52.5 133 145 157 6 6 50.0 59.0 5 12 5 7.5 °
18 FT 17 18 12 10 6 7.5 6 7 57.9 37.0 37.0 41.0 6 12 58.0 66.0 6 12 39.0 42.0 6 6 6 7.5 52.0 134 146 158 7 7 53.0 62.0 5 12 5 7 °
20 FT 18 20 12 10 6 7 6 6.5 57.3 38.0 38.0 42.0 6 12 57.0 65.0 6 12 39.0 42.0 6 6 6 7.5 51.5 136 148 160 6 6 50.0 60.0 5 12 5 7 °
22 FT 19 21 12 10 6 6 6 6.5 56.8 39.0 39.0 43.0 7 15 62.0 70.0 7 15 44.0 47.0 7 8 6 7 51.0 137 149 161 7 7 53.0 63.0 5 12 5 7 °
24 FT 21 22 13 10 6 6 6 6.5 56.9 41.0 41.0 45.0 6 12 56.0 65.0 6 12 38.0 42.0 7 7 6 7.5 51.1 138 150 162 7 7 53.0 63.0 5 12 5 6.5 °
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 13 FEET
HEIGHT (HT): 7 THRU 12 FEET

DATE EFFECTIVE:
DATE PREPARED:
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BAR DIMENSIONS DIAGRAM
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f-'20.,6:---::F-:;:T+20.,2o-+...::2,=4-+-.;.;13=-+--:1...::0-+-...::6:-+---::-'6'-::-t------'6:----r_6:-•.;.;5:-+...::5...::6_• ...::6-+-4.,.:2:-'.;.;0:-+--:4...::2_• ...::0+-4.,.:6:-•...::0-+--:7:----r---:1...::5-+...::6...::O_• ...::0-+-=-70:-'.;.;0,-+---::-7-+-,1...::5:-+_4,..:3.;.;•...::0-+--:4...::6_.0=--t----=7-+--::-7--=-l-----:6:-+-,-7--::.;,;;5-+...::5.:;.0_.9:--+_1.,...4.;.;0=--+----,-150-:2=----t----,-1...::64::-1----::7:-+:-:-7-:;:---,1-:-...::5=-3_.0:--+.;.;6:..:3.;.;•...::0-+.;.;5:----r---:1...::2-+_5=-~6=-'5=--+.;.;0'--j GENE RAL NOTES:
28 FT 23 25 14 10 7 7.5 6 6.5 57.0 43.0 43.0 47.0 7 15 60.0 69.0 7 15 43.0 46.0 7 6.5 6 8 51.0 141 153 165 7 6.5 53.0 63.0 5 12 5 6 ° IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
30 FT 24 26 14 10 7 7 6 6.5 56.6 44.0 44.0 48.0 7 14 60.0 69.0 7 14 42.0 45.0 7 6.5 6 7.5 50.8 142 154 166 7 6.5 53.0 63.0 5 12 5 6 ° GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2

f-'-o-:---::=-t-...::'--=-l-,-:-=--+---::-+...,-...::-+---::--+----::---+--...:::-+-,,,---:.::c...+---::''':::-'''::-f---:--::-=--t----,-=---,,-+--::,,::-...::-+---=--+---::-+--...::-=-=--+--...::-:---::,-+---::--+----,-::-t---:--=--...::--1f---:-=-=--t----:::-+--...::---"'::-+-=-+---::--"':::-+--=-"'::--"'::--+-f---:--=--t---:--...::-:-+----,-=-=--+---::--+-,-::-,=--+",:::,,::-...::-+...::...:::-...::-+--...::--+:-...::=--+--...::::-+---:=-+---,'--j FEET AND 4 FEET. FOR DES I GNFl LLS BET WE EN 2 FEET AND 4 FEET USE
f-'30-:2=----:F::-:T::-+-...::2...::6-+-2=-8=--+_1--:4:-+-,-1...::0-+---:7:----rf-::-.;.;7::-+--...:::6-+---=-=6,-::-+---::5...::6,....'..:;.5-+-:;:4..:;.6_.0=--t-,4;:-6=-•.;.;0'-+...::5:...:0.;.;•...::0-+-,7::-t-1:...:3=--+_5:-9=-.0=--+_60.,9:-•.;.;0'-+---::-7-+----,-13=-t---:-4-:;:1_• ...::0-+--:-4=-3_.0=--t----::7:-+_6:-•.;.;5:-+--...::-6-+;.;.7-::•..:;.5-+-...::5..:;.0_'.:;.8-+--:-1-,-4-:;:4-+-,1...::5...::6:-+----,-16:-8=----tf---:7:-+---=-6'-::-'+--:5:...:3.;.;•...::0-+...::6...::3_•...::0-+-,5=-t-1:...:2=--+--...:::5:-+---:6=-+---'0'--j THE GREA TER ME MBER TH [ CKNESS. ARE A 0F RE [NFORCEMENTANDBAR
f-'3:-4::-:F::-:T::-+-...::2-:;:7-+-2=-9=--+_1...::5:-+-,-1...::0-+---:7:----r--...::-6 _.5=--+--...:::6-+.;.;6';';'..,;;5-+...::5c::7,....'-,-1-+...::5=-1_.0=--t_50.,1;:-•.;.;0'-+...::5'-:1,....•...::0-+-,7::-t-1:...:3=--+_5:-9=-.0=--+_60.,8:-•.;.;0'-+---::-7-+----,-13=-t---:-4...::O_• ...::0-+--:-4=-3_.0=--t----::7:-+_6=-.:-=5-+--...::-6-+-::-=8-:;:-1-:-...::5-:-1_• ..,..1-+--:-1-,-4...::5-+-,1...::5,-:7-+----,-16:-9=----tf----:8:-+_7=---'.5o-+.;.;5:...:9.;.;•...::0-+-::7...::0_•...::0-+-,5=-t-1:...:2=--+f----:6:-+---:8=-+---'0'--j DI ME NS I ONS FROM THE 2 FEET AND 4 FEET TABUL ATE D DES I GNFl LLS•
f-'30.,6:---::F::-:T::-+-...::2...::8-+-3=-0=-+-,1:...:5:-+-,-1...::0-+---:7:----rf--'-6=-'5=---t--...:::6-+-----:6:-t-...::5,=7-,.-:;:1-+...::5...::2_.0=--t_50-:2:-•.;.;0'-+...::5...::2.;.;•...::0-+-,7::-t-1:...:2=--+_5:-9=-.0=--+_60.,8:-•.;.;0'-+---::-7-+-----:12=-+---=4...::0_'...::0-+--:-4=-2_.0=--t----::7:-+---:6=-+-...::6-+-::7,....'...::5-+-...::5.,...1_.=-1-+--:-1-,-4...::6-+-,1...::5...::8-+----,-17::-0=----Jf----:8:-+_7---::-'.5=--+.;.;5:...:9.;.;•...::0-+-::7...::0_•...::0-+-,5=-t-1:...:2=--+f----:6:-+---:8=-+---'0'--j ARE A OF REI NFORCEME NTEOUALS BAR ARE APE R FDOT SPACI NG•

f-'3=-8:---::F::-:T::-+-...::2...::9-+-=-3;:-1+-1:...:6:-+-,-1...::0-+---:7:----r1-6=-+-...::6-+-----:6:-+---::5-::7-,•...::8-+...::5.:;.3_.0=--t_50-:3=-•.;.;0'-+...::5:-..:3,....•...::0-+-,7::-t-1:...:2=--+_5:-9=-.°=--+_60.,8:-•.;.;°'-+---::-7-+-----:12=-1-:-...::3...::9_• ...::0-+--:-4=-1_.0=--t----::7:-+---:6=-+-...::6-+-::7,....•...::5-+-...::5.,...1_.=-6-+--:-1-,-4-:;:7-+-,1...::5...::9-+----,-1;:-7;:-1-+-...::8:-+---:7::-+--:5:...:9.;.;•...::0-+-::7...::0_•...::0-+-,5=-t-1:...:2=--+f----:6:-+---:8=-+---'0'--j SPEC I AL DES I GNS ARE REOU I RED WHEN THE DES I GN FILL I S LESS THAN 1
f-4.,...0:---::F::-:T::-+-...::3...::0-+-30-:2=--+_1...::6:-+-,-1...::0-+---:7:----r1-6=-+-...::6-+-----:6:-+---::5-::7_•...::8-+...::5-:-4_.0=--t_5:-4-:-•.;.;0'-+...::5.;.;4,....•...::0-+-,7::-t-1:...:2=--+_5:-9=-.0=--+_60.,7;:-•.;.;0'-+---::-7-+-----:12=-+----"3...::9_. ...::0-+--:-4.:;.0_.0=--t----::7:-+---:6=-+-...::6-+;.;.7-::•..:;.5-+-...::5..,..1_.=-6-+--:-1-,-4...::8-+.;.;1..,;;6:...:0-+----,-17::-'2=----tf----:8:-+---:7::-+--:5:...:9.;.;•...::0-+-::7...::0_•...::0-+-,5=-t-1:...:2=--+f----:6:-+---=-8=-::-+---'0'--j FDOT OR GREA TER THAN 5° FEET.

42 FT 30 33 17 10 7 6 6 6 58.5 54.0 54.0 54.0 7 12 59.0 67.0 7 12 40.0 41.0 7 6 6 7 51.9 149 161 173 8 7 59.0 70.0 5 12 6 7.5 °
f-4.;.;4=----:F::-:T::-+-...::3..:;.1-+-3:-4=-+-1'-:7:-+-,-1...::0-+---:8:----rf-::-7 .:....5::-+--"':::6-+-----:6:-+---::5"'::7-'.":;'4-+"'::5-:;:5-.0=--t-50"5;:-•.;.;0'-+...::5'-:5,....•...::0-+-8=-t-1...::5=--+-6:-6=-.0=--+-'7:-4-:-.';';0'-+----=-8-+-----:15=-t---:-4...::7-."'::0-+--:-4=-8-.0=--t----::7:-+---:6=-+-"'::6-+----=7---:1-:-...::5-:;:0-.=-8-+--:-1-:;:5"'::0-+-'1--::6'-:2-+----'-17::-'4=----Jf----:8:-+---:7::-+--:5:...:9.;.;.--::O-+-::7...::0-•...::0-+-,5=-t-1:...:2=--+f----:6:-+--:7;:-•.;.;5:-+.;.;0'--j DI ME NS I ONS ARE I N INCHESUNLESSOTHERWI SESPECI FIED•

f-4.,...6:---::F::-:T::-+-...::3...::2-+-3:-5=--+_1--::7:-+-,-1...::0-+-.;.;8:----r1-7::-.5=---t--...:::6-+-----:6:-+---::5-::7-,'-,-4-+...::5...::6_.0=--t_50.,6:-•.;.;0'-+...::5c::6.;.;•...::0-+_8=-t-1,....4:-+_6:-6=-.0=--+-,7;:-4;:-'.;.;0,-+-...::-8-+----,-14-:-t---:-4...::6_. ...::0-+--:-4=-8_.0=--tf----:8:-+--:7;:-'.;.;5:-+--...::-6-+...::6_•...::5-+-...::5..:..0_• .:...9-+--:-1...::5-:;:1-+-,1--::6:-..:3:-+----,-17::-'5=----tf----:8:-+---=-7--::-+--:5:...:9.;.;.--::O-+-::7...::0_•...::0-+-,5=-t-1:...:2=--+-----:6:-+--:7;:-•.;.;5:-+.;.;0'--j DES I GNFl LLS ARE ME ASURED FROM THE TOP 0F TOP SLAB TOTHE TOP 0F
f-4::-'8:---::F::-:T::-+-...::3..:;.3-+-3:-6=--+_1...::7:-+-,-1...::0-+-.;.;8:----r1-::-7--+--...:::6-+-----:6:-+---::5-:;:7-,'-,-4-+...::5=-7_.0=--t_50.,7;:-.-,0'-+...::5'-:7,....•...::0-+_8=-t-1,....4:-+_6:-6=-.0=--+-,7::-,3:-'.;.;0,-+-...::-8-+----,-14-:-t---:-4...::6_. ...::0-+--:-4::-7_.0=--tf----:8:-+_7;:-•.;.;5:-+--...::-6-+...::6_•...::5-+-...::5..,..1_.=-1-+--:-1...::5...::2-+-,1--::6.;.;4:-+----,-17;:-6=----tf----:8:-+_6=-.5o-+.;.;5:...:9.;.;.--::O'-+-::7...::0_•...::0-+-,5=-t-1:...:2=--+-----:6:-+_7--:.::-'5-+.;.;0'--j EAR TH F ILL DR R0 ADWAY •
...5=-0'--F_T'---'-..:;.3;.;.4.......3.:...6=-.J._1.;.;8--J..;.;.1..;:;0.........;.;8'----..J-----:.;.;7---L--:;;6=-:'------:6:-.L...::5:-..:8_.-'-1....L.=-5=-8_.0.:...-..J_5=-8=-'.;.;0,-,-..,;;5:-..:8';';'..,;;0,---,-_8=--J...-1.;.;4-'--..J_6.:...6=--.0=-.J._7.;.;3=-•.;.;0'-'---:;;8--J..-----:14-----:J...-4..:;.6_. ..:..0.......;.;.4-,-7_.0.:...-..J-----:8---L_6=-•.;.;5--J..--=-6--'-..,;;6_•..:;.5..........:..5-'-1_• .:...5.......-'-1..:;.5.:;.2'---'-_1.;.;6.;.;4--J..-----:17-'-6=---'-----:8'----'-_6=--.5=-.J..;.;5:-..:9.;.;•..,;;0--'--'-7..,;;0_•..;:;0'---'-_5=--J...-1:-..:2=---'-----:6---L_7:-.J....,;0'-' CUL VERTS MEET STRENGTH AND SERV I CEAB I LI TY REOU I REMENTS FOR THE

C5 08 DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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40 FT 29 32 19 11 7 6 7 6.5 72.6 53.0 53.0 7 12 59.0 67.0 7 12 40.0 42.0 7 6 6 6 61.5 184 196 8 7 60.0 70.0 5 12 6 6.5 0

48 FT 32 36 21 11 8 7 7 7 72.4 56.0 56.0 8 14 67.0 73.0 8 14 47.0 48.0 8 7.5 6 6 60.5 188 200 8 6.5 60.0 70.0 5 12 6 6 0
46 FT 32 35 20 11 8 7.5 7 6.5 71.6 56.0 56.0 8 15 67.0 73.0 8 15 46.0 48.0 8 7.5 6 6 60.3 187 199 8 7 60.0 70.0 5 12 6 6.5 0
44 FT 31 34 20 11 8 7.5 7 7 71.6 55.0 55.0 8 15 67.0 73.0 8 15 47.0 48.0 7 6 6 6 60.1 186 198 8 7 60.0 70.0 5 12 6 6.5 0
42 FT 30 33 20 11 7 6 7 7 73.3 54.0 54.0 7 12 59.0 66.0 7 12 39.0 41.0 7 6 6 6 61.9 185 197 8 7 60.0 70.0 5 12 6 6.5 0

38 FT 28 31 19 11 7 6.5 7 7.5 72.5 52.0 52.0 7 12 59.0 67.0 7 12 41.0 43.0 7 6 6 6.5 61.5 183 195 8 7 60.0 70.0 5 12 6 6.5 0

r.========================:=::====::::::::::======::==::==::==:::::=::::::::==::::::::======================:;--------------------,oSPAN (S) = 13 FT HEIGHT (HT) = 13 FT OR 14 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

DE
F

51 LI GLN r----,T_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R,:,:S'-+_-,-__r-_,;;.J'13r B::.;A.;..R.;..S,,-;-;-:::-_-+_--,_.;..H.;..1r B""A.;..R,;;.S..,...__+_..,.----,-H.:.:2r B;;,.A;;,.R",S...,.__+""A::.;2...,B::.;A.;..R.:.:S'-+_-,-__r----'J:...4'-r"B;;,.A;;,.R"'S"";';":;--_+_..,.----'-H.:.:3r B.;..A;;,.R"'S...,.__+=.B.;..1...,Br A.;..R..:;S,-+_",B..:r2...,.::.B""A;.;.RrS----l g
K2 K3 <t

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=13'HT=14,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT=13',-n=14 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 8
1 FT 14 11 10 11 5 6 5 6 67.5 34.0 34.0 5 12 127.5 94.5 5 12 35.0 38.0 5 7 6 6.5 100.1 163 175 5 6 56.0 58.0 5 12 5 8 12 <I
2 FT 15 11 10 11 6 8 5 6 67.5 35.0 35.0 6 16 131.5 101.5 6 16 41.0 44.0 5 6.5 6 6 88.9 163 175 6 6.5 57.0 60.0 5 12 5 8 12 ~

4 FT 11 11 11 11 6 8 5 6 68.1 31.0 31.0 6 15 127.5 92.0 6 15 38.0 39.0 5 6.5 6 6 78.6 163 175 6 6 56.0 60.0 5 12 5 7.5 12 >-
-..J

6 FT 11 12 11 11 5 6 6 7.5 75.9 31.0 35.0 6 14 65.0 69.0 6 14 36.0 37.0 5 6 6 6.5 74.6 164 176 6 6 54.0 59.0 5 12 5 7.5 12 <I
8 FT 12 13 11 11 5 6 6 7.5 70.1 32.0 36.0 6 14 61.0 64.0 6 14 35.0 36.0 5 6 6 6.5 70.9 165 177 6 6 53.0 59.0 5 12 5 7.5 0 u

10 FT 12 14 12 11 5 6 6 7.5 65.9 36.0 36.0 6 12 58.0 61.0 6 12 35.0 35.0 6 8 6 7 67.9 166 178 6 6 52.0 59.0 5 12 5 7 0 is
12 FT 13 15 12 11 6 8 6 7 64.4 37.0 37.0 6 12 56.0 60.0 6 12 34.0 35.0 6 7.5 6 7 66.3 167 179 6 6 52.0 59.0 5 12 5 7 0 go

u
14 FT 15 16 12 11 6 8 6 6.5 69.9 39.0 39.0 6 13 60.0 66.0 6 13 40.0 42.0 6 7 6 6 64.9 168 180 6 6 51.0 59.0 5 12 5 7 0 W

-..J

16 FT 16 17 13 11 6 8 6 6.5 68.9 40.0 40.0 6 13 59.0 65.0 6 13 40.0 42.0 6 7 6 6.5 63.8 169 181 6 6 51.0 59.0 5 12 5 6.5 0 w

18 FT 17 19 14 11 6 7.5 6 6.5 68.3 41.0 41.0 6 12 58.0 65.0 6 12 40.0 42.0 6 6 6 6.5 63.5 171 183 6 6 51.0 60.0 5 12 5 6 0 i'5
20 FT 18 20 14 11 6 7 6 6 67.5 42.0 42.0 6 12 58.0 65.0 6 12 39.0 42.0 6 6 6 6.5 62.8 172 184 6 6 51.0 60.0 5 12 5 6 0 ~

22 FT 19 21 14 11 6 6.5 6 6 66.9 43.0 43.0 6 12 57.0 65.0 6 12 39.0 42.0 7 8 6 6 62.1 173 185 7 7 54.0 63.0 5 12 5 6 0 Vl
<t

24 FT 20 22 16 11 6 6 6 6 67.3 44.0 44.0 7 15 62.0 69.0 7 15 44.0 47.0 7 7 6 6.5 61.8 174 186 7 7 54.0 63.0 5 12 6 8 0 :r:

26 FT 22 24 16 11 6 6 6 6 67.1 46.0 46.0 7 15 61.0 69.0 7 15 43.0 46.0 7 7 6 7 61.8 176 188 7 7 54.0 63.0 5 12 6 8 0 ~

28 FT 23 25 16 11 7 7.5 7 8 71.6 47.0 47.0 7 15 61.0 69.0 7 15 43.0 46.0 7 6.5 6 6.5 61.4 177 189 7 6.5 54.0 63.0 5 12 6 8 0 f-

30 FT 24 26 16 11 7 7.5 7 7 71.3 48.0 48.0 7 14 60.0 69.0 7 14 42.0 45.0 7 6.5 6 6 61.0 178 190 7 6.5 54.0 63.0 5 12 6 8 0 ~
:r:

32 FT 25 28 17 11 7 7 7 7.5 71.6 49.0 49.0 7 14 60.0 68.0 7 14 42.0 45.0 7 6.5 6 6.5 61.1 180 192 7 6 54.0 64.0 5 12 6 7.5 0 Vl

34 FT 26 29 17 11 7 6.5 7 6.5 71.4 50.0 50.0 7 13 60.0 68.0 7 13 42.0 44.0 7 6.5 6 6.5 61.0 181 193 8 7.5 60.0 70.0 5 12 6 7.5 0 Vl

36 FT 27 30 18 11 7 6.5 7 7 72.0 51.0 51.0 7 13 60.0 68.0 7 13 41.0 43.0 7 6 6 6.5 61.3 182 194 8 7.5 60.0 70.0 5 12 6 7 0

50 FT 33 36 22 11 8 7 7 7 73.1 57.0 63.0 8 14 66.0 72.0 8 14 46.0 47.0 8 6.5 7 7.5 63.8 188 200 8 6.5 60.0 70.0 5 12 6 6 0

SPAN (S) = 13 FT HEIGHT (HT) = 15 FT OR 16 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DnC~Nr----rT_H_IC_K,...N;;,.E_S"'TS_+.:::A.;,.1-;B::.;A:.:R,:,:S4_...,._---r_--:::J=.3r-"'BA::.:R.:.:S::.,K':":2:--_+_..,.---.:..H'-'1,....:::B.:::A:..:.RS::...... __+_""T""---..:H.:.:2:,-::B:.:A.:.;R=.S""T""__+...::A:.::2c....;::.B.:::A:..:.RS~_-,-_---r_....::.J .;,.4,..:B::.;A::;.R;.::S:...,K':":3:--_+-_;-....:..:.H::;.3...;B::.;A::;.R;.::S:......-__+B::.;1:......,:B:.:A.:.;R.:.:S+---=B:..:;:2:.....:::B.:::A;.;.RS;:---l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT_15'HT_16,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-15'HT-16 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 14 11 12 13 5 6 5 6 69.0 34.0 34.0 5 12 128.5 95.5 5 12 35.0 37.0 5 6.5 6 6.5 103.3 187 199 6 7 60.0 61.0 5 10.5 5 7 12
2 FT 15 11 12 13 6 8 6 8 72.0 35.0 39.0 6 16 135.5 102.5 6 16 41.0 44.0 5 6.5 6 6 95.4 187 199 6 6.5 58.0 59.0 5 12 5 7 12
4 FT 11 11 12 13 6 8 6 7 72.0 35.0 35.0 6 15 130.5 82.0 6 15 39.0 39.0 5 6.5 7 6 92.5 187 199 6 6 57.0 59.0 5 12 5 6.5 12
6 FT 11 12 12 13 5 6 6 6.5 90.4 35.0 35.0 6 14 65.0 66.0 6 14 37.0 37.0 5 6 7 6 88.9 188 200 6 6 56.0 59.0 5 12 5 6.5 12
8 FT 11 13 13 13 5 6 6 6.5 78.1 35.0 35.0 6 13 60.0 62.0 6 13 36.0 36.0 5 6 6 6 82.4 189 201 6 6 55.0 59.0 5 12 5 6.5 0
10 FT 12 14 13 13 5 6 6 6.5 76.0 36.0 36.0 6 13 58.0 60.0 6 13 35.0 36.0 6 8 6 6 80.4 190 202 6 6 54.0 59.0 5 12 5 6 0
12 FT 13 15 14 13 5 6 6 6.5 73.3 37.0 37.0 6 12 57.0 59.0 6 12 35.0 36.0 6 7.5 6 6 77.5 191 203 6 6 53.0 59.0 5 12 5 6 0
14 FT 14 16 14 13 6 8 6 6 72.3 38.0 38.0 6 12 55.0 59.0 6 12 35.0 36.0 6 7 6 6 76.3 192 204 7 7 55.0 62.0 5 12 5 6 0
16 FT 15 17 16 13 6 7.5 6 6.5 76.6 39.0 39.0 6 12 60.0 64.0 6 12 41.0 42.0 6 6.5 6 6.5 73.3 193 205 7 7 55.0 62.0 5 12 6 8 0
18 FT 16 19 16 13 6 7 6 6 76.3 40.0 40.0 6 12 59.0 64.0 6 12 40.0 42.0 6 6 6 6 74.1 195 207 6 6 52.0 60.0 5 12 6 8 0
20 FT 18 20 16 13 6 7 6 6 76.8 42.0 42.0 6 12 59.0 64.0 6 12 40.0 42.0 6 6 6 6 73.0 196 208 6 6 52.0 60.0 5 12 6 8 0
22 FT 19 21 17 13 6 6.5 6 6 76.4 43.0 43.0 6 12 58.0 64.0 6 12 40.0 42.0 7 7.5 7 7.5 75.1 197 209 7 7 55.0 63.0 5 12 6 7.5 0
24 FT 20 23 17 13 6 6.5 7 7.5 81.1 44.0 50.0 6 12 58.0 64.0 6 12 40.0 42.0 7 7 7 7 75.4 199 211 7 7 55.0 63.0
26 FT 22 24 18 13 6 6 7 7.5 81.5 46.0 52.0 7 15 62.0 69.0 7 15 44.0 46.0 7 7 7 7.5 74.9 200 212 7 7 55.0 63.0
28 FT 23 25 18 13 7 7.5 7 6.5 81.3 47.0 53.0 7 15 62.0 69.0 7 15 43.0 46.0 7 6.5 7 6.5 74.6 201 213 7 6.5 55.0 63.0
30 FT 24 26 19 13 7 7.5 7 7 81.3 48.0 54.0 7 14 61.0 69.0 7 14 43.0 46.0 7 6.5 7 7 74.4 202 214 7 6.5 55.0 63.0
32 FT 25 28 20 13 7 7 7 7 81.4 49.0 55.0 7 14 61.0 68.0 7 14 42.0 45.0 7 6.5 7 7.5 74.6 204 216 7 6 55.0 64.0
34 FT 26 29 21 13 7 7 7 7 81.6 50.0 56.0 7 13 61.0 68.0 7 13 42.0 44.0 7 6.5 7 7.5 74.5 205 217 8 7.5 61.0 70.0
36 FT 27 30 22 13 7 6.5 7 7 82.0 57.0 57.0 7 13 60.0 68.0 7 13 42.0 44.0 7 6 7 7.5 74.8 206 218 8 7.5 61.0 70.0
38 FT 28 31 22 13 7 6.5 7 6.5 82.1 58.0 58.0 7 12 60.0 67.0 7 12 41.0 43.0 7 6 7 7 74.8 207 219 8 7 61.0 70.0
40 FT 29 32 23 13 7 6 7 6.5 82.6 59.0 59.0 7 12 60.0 67.0 7 12 41.0 42.0 7 6 7 7 75.0 208 220 8 7 61.0 70.0
42 FT 30 33 24 13 7 6 7 6.5 83.3 60.0 60.0 7 12 60.0 66.0 7 12 40.0 42.0 7 6 7 7 75.3 209 221 8 7 61.0 70.0
44 FT 31 34 24 13 7 6 7 7 81.8 61.0 61.0 8 15 68.0 74.0 8 15 47.0 49.0 7 6 7 7 73.5 210 222 8 7 61.0 70.0
46 FT 31 35 24 13 8 7.5 7 6 81.6 61.0 61.0 8 15 68.0 74.0 8 15 48.0 49.0 8 7.5 7 7 73.8 211 223 8 7 61.0 70.0
48 FT 32 36 25 13 8 7.5 7 6 82.4 62.0 62.0 8 14 67.0 73.0 8 14 47.0 49.0 8 7.5 7 7 74.1 212 224 8 6.5 61.0 71.0
50 FT 33 37 26 13 8 7 7 6 83.1 63.0 63.0 8 14 67.0 72.0 8 14 47.0 48.0 8 7.5 7 6.5 74.5 213 225 8 6.5 61.0 71.0

C5 08

5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 7
5 12 7
5 12 7
5 12 7
5 12 7
5 12 7

7.5 0
7 0
7 0

6.5 0
6.5 0

6 0
6 0
6 0

7.5 0
7.5 0
7.5 0
7.5 0
7.5 0
7.5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 13 FEET
HEIGHT (HT): 13 THRU 16 FEET

DATE EFFECTIVE:

DATE PREPARED:

Vl
tIl

Vl
f-

CL.
1 ~"

B2 BAR -. 2"
CL •

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-".;,.T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i I lJlj
*-__"-C4'-----_---' *-__C=-7'-----_-......I' f------'0=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 32 34 11 8 8 7.5 6 6.5 42.9 56.0 56.0 56.0 8 14 68.0 79.0 8 14 48.0 50.0 8 7.5 6 6 37.1 114 126 138 8 6.5 60.0 73.0 5 12 5 6.5 °

48 FT 36 38 12 8 8 6.5 6 6.5 43.0 60.0 60.0 60.0 8 13 67.0 76.0 8 13 46.0 47.0 8 7 6 6 37.1 118 130 142 8 6 60.0 73.0 5 12 5 6 °46 FT 35 37 12 8 8 6.5 6 6.5 42.9 59.0 59.0 59.0 8 13 67.0 77.0 8 13 46.0 47.0 8 7 6 6.5 37.0 117 129 141 8 6 60.0 73.0 5 12 5 6.5 °44 FT 34 36 12 8 8 7 6 6.5 43.8 58.0 58.0 58.0 8 14 68.0 78.0 8 14 47.0 48.0 8 7 6 6.5 37.8 116 128 140 8 6 60.0 73.0 5 12 5 6.5 °42 FT 33 35 12 8 8 7 6 7 43.8 57.0 57.0 57.0 8 14 68.0 78.0 8 14 47.0 49.0 8 7 6 6.5 37.6 115 127 139 8 6.5 60.0 73.0 5 12 5 7 °
38 FT 31 33 11 8 8 7.5 6 6.5 42.9 55.0 55.0 55.0 8 15 68.0 79.0 8 15 48.0 51.0 8 7.5 6 6.5 37.0 113 125 137 8 6.5 60.0 73.0 5 12 5 7 °

r;::::=======================:::======::::::::================:::::::::==::::::::::==::::::::======================:::;-----------------,oSPAN (S) = 14 FT HEIGHT (HT) = 7 FT OR 8 FT OR 9 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

oncrNt----rT_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R.:.;S'-+_--,-__,-_.:;.J'13 r B::.;A.;..R.;..S:.----;:-::- +_,.._.;..H,1...;B::.;A.;..R.:.;S:....,.__-+_ _,-...;H.::;2r"B.:.:A;.;.R.:;.S..,...--+A.:.:2=-,:B.:.:A.;..R;.:S'+---r----,---::J...;4""T"'B.:.:A;.;.R.:;.S---;';":;-----1----r_...;H.:.;3'r-'B.:.:A.;..R;.:S'-r__+.::;B.;..1--rB;.;.AR.;..S"-t_.::;B'T2.....::B.:.:A;.;.RrS----l g
TS BS TX TI SIZE SPA. SIZE SPA. C1 r-HccT=-=cc7",c-r-H"';;':':~=-'8"-'--'-'H-=T-==-9-.--l, SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 r-H-=T=-=-=7"THccTccK=-=38=-''''""'H-=T-==-9-'-!' SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 :

w
1 FT 14 10 8 8 6 8.5 5 8.5 69.3 34.0 34.0 34.0 5 12 133.5 98.5 5 12 39.0 43.0 5 7 6 7 60.9 90 102 114 6 6.5 58.0 63.0 5 12 5 12 12 <I
2 FT 15 10 8 8 6 8 5 8 69.3 35.0 35.0 35.0 6 16 137.5 105.5 6 16 45.0 49.0 5 7 6 6 54.8 90 102 114 7 7 60.0 64.0 5 12 5 12 12 ~

4 FT 12 11 8 8 6 7.5 5 6 52.4 32.0 32.0 32.0 6 14 80.0 103.0 6 14 39.0 42.0 5 6.5 6 7 49.1 91 103 115 6 6 56.0 62.0 5 12 5 12 12 >-
-..J

6 FT 12 12 8 8 6 8 6 7.5 48.9 32.0 32.0 32.0 6 13 66.0 81.0 6 13 37.0 39.0 5 6 5 6 42.1 92 104 116 7 7 57.0 65.0 5 12 5 12 12 <I
8 FT 12 13 8 8 6 7.5 6 7 45.5 32.0 32.0 32.0 6 12 61.0 69.0 6 12 35.0 37.0 6 8.5 5 6 39.1 93 105 117 7 7 56.0 66.0 5 12 5 12 ° u

10 FT 13 14 9 8 6 7 5 6 41.3 33.0 33.0 33.0 7 15 61.0 69.0 7 15 38.0 40.0 6 8 5 7 38.4 94 106 118 7 6.5 55.0 65.0 5 12 5 12 ° is
12 FT 15 16 9 8 6 7.5 5 6.5 43.5 35.0 35.0 35.0 6 12 62.0 71.0 6 12 40.0 43.0 6 7 5 8 36.8 96 108 120 6 6 52.0 63.0 5 12 5 12 ° go

u
14 FT 16 17 9 8 6 7 5 6 41.9 36.0 36.0 36.0 6 12 61.0 70.0 6 12 40.0 43.0 6 7 5 7.5 35.8 97 109 121 7 7 54.0 66.0 5 12 5 12 ° w

-..J

16 FT 17 18 9 8 6 7 5 6 40.8 37.0 37.0 37.0 7 15 65.0 75.0 7 15 44.0 48.0 6 6.5 5 7 34.9 98 110 122 7 7 54.0 66.0 5 12 5 12 ° w

18 FT 18 20 9 8 6 6.5 6 8 44.0 38.0 38.0 38.0 7 15 64.0 75.0 7 15 44.0 47.0 6 6 5 7 34.0 100 112 124 7 7 54.0 66.0 5 12 5 10 ° i'5
20 FT 20 21 9 8 6 6.5 5 6 38.9 40.0 40.0 40.0 7 15 63.0 75.0 7 15 44.0 48.0 7 8 5 6.5 33.9 101 113 125 7 7 54.0 66.0 5 12 5 9 ° ~

22 FT 21 22 9 8 6 6 6 8 42.4 41.0 41.0 41.0 7 14 63.0 74.0 7 14 44.0 47.0 7 7 5 6 33.5 102 114 126 7 6.5 54.0 66.0 5 12 5 8.5 ° Vl«
24 FT 23 24 9 8 7 7.5 6 7 42.0 47.0 47.0 47.0 7 15 62.0 74.0 7 15 44.0 47.0 7 7 6 7 36.4 104 116 128 7 7 54.0 66.0 5 12 5 8.5 ° :r:

26 FT 24 25 9 8 7 7.5 6 7 41.6 48.0 48.0 48.0 7 14 62.0 74.0 7 14 43.0 47.0 7 6.5 6 7 36.1 105 117 129 7 6.5 54.0 66.0 5 12 5 8.5 ° ~

28 FT 25 26 9 8 7 7 6 6 41.4 49.0 49.0 49.0 7 14 61.0 73.0 7 14 43.0 47.0 7 6 6 6.5 35.9 106 118 130 7 6 54.0 66.0 5 12 5 7.5 ° f-

30 FT 27 28 10 8 7 6.5 6 7 42.3 51.0 51.0 51.0 7 13 61.0 73.0 7 13 42.0 45.0 7 6 6 7 36.5 108 120 132 7 6 54.0 67.0 5 12 5 8 ° ~
:r:

32 FT 28 29 10 8 7 6.5 6 6.5 42.0 52.0 52.0 52.0 7 12 61.0 73.0 7 12 41.0 44.0 7 6 6 6.5 36.4 109 121 133 8 7.5 60.0 73.0 5 12 5 7.5 ° Vl

34 FT 29 30 10 8 7 6 6 6 41.9 53.0 53.0 53.0 7 12 61.0 72.0 7 12 41.0 44.0 8 7 6 6.5 36.4 110 122 134 8 7 60.0 73.0 5 12 5 7 ° Vl

36 FT 30 32 11 8 7 6 6 7 42.9 54.0 54.0 54.0 7 12 61.0 72.0 7 12 41.0 43.0 7 6 6 6.5 36.9 112 124 136 8 7 60.0 73.0 5 12 5 7.5 °

50 FT 37 39 12 8 8 6.5 6 6 43.1 61.0 61.0 61.0 8 13 67.0 75.0 8 13 46.0 47.0 8 7 6 6 37.4 119 131 143 8 6 60.0 73.0 5 12 5 6 °
SPAN (S) = 14 FT HEIGHT (HT) = 10 FT OR 11 FT OR 12 FT

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

Dn c rNt----rT_H_I C_K,...N.;..E_S-rS_+.:::A.;,.1-;B::.;A:.:R.:.:S4_,.._---r_--::J.::;3r-"'BA::.:R.:.:S::....---,.,K-::2----+-,..-H.;..1.:,.-;B::..::A:.:.R~S,..--+--.,...-....;.:H.::,2_B::.;A:.:R.:.:S::.....,. __+A::.:2=-,:B::..::A:.:.R~S+_..,..._ _,-:.:J...;4""T"'B.:::A:.:.RS::....----;K':":3:----+-..,...---:.H.:.:3:,....::B.:::A.:.:R.:::.S..,...__+-"B;.;.1--rB::.:AR.:.:S'-t_.:::.B2:;:....:B::..:A::.:.R:.;:S~

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT_10'HT_11'HT_12,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 r-H=-T_-1=-0",r:H=-T-_1:-1:-r:H-=T-_:-12::-lSIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 14 10 9 10 6 8.5 5 7 70.3 34.0 34.0 34.0 5 12 134.5 99.5 5 12 39.0 43.0 5 7 6 6 80.1 126 138 150 6 6 60.0 63.0 5 10.5 5 9 12
2 FT 15 11 9 10 6 8 5 7 70.3 35.0 35.0 35.0 6 16 138.5 106.5 6 16 45.0 48.0 5 6.5 6 6 73.6 127 139 151 6 6.5 59.0 62.0 5 12 5 9 12
4 FT 11 11 11 10 6 7 5 6 66.6 31.0 31.0 31.0 6 13 81.0 94.0 6 13 39.0 40.0 5 6.5 5 6 61.8 127 139 151 7 7 61.0 65.0 5 9.5 5 10 12
6 FT 12 12 11 10 6 8 5 6.5 60.6 32.0 32.0 32.0 6 13 67.0 75.0 6 13 37.0 39.0 5 6 5 6 57.3 128 140 152 7 7 59.0 65.0 5 12 5 10.5 12

8 FT 12 13 11 10 6 8 5 6 56.3 32.0 32.0 32.0 6 12 62.0 67.0 6 12 36.0 37.0 5 6 6 7 57.4 129 141 153 7 6.5 57.0 65.0 5 12 5 10 °
10 FT 13 14 11 10 6 7.5 6 8 56.3 33.0 33.0 37.0 6 12 59.0 65.0 6 12 35.0 37.0 6 7.5 6 7 55.0 130 142 154 7 6.5 57.0 65.0 5 12 5 9.5 °
12 FT 14 16 12 10 6 7.5 6 8 54.9 34.0 34.0 34.0 7 15 61.0 67.0 7 15 38.0 39.0 6 7 5 6 50.9 132 144 156 7 7 56.0 66.0 5 12 5 9.5 °
14 FT 16 17 12 10 6 7.5 6 8 59.3 36.0 36.0 36.0 6 12 62.0 70.0 6 12 41.0 43.0 6 7 5 6 49.9 133 145 157 7 7 56.0 66.0 5 12 5 9 °
16 FT 17 18 12 10 6 7 6 7.5 58.1 37.0 37.0 41.0 7 16 66.0 74.0 7 16 45.0 48.0 6 6.5 6 8 52.0 134 146 158 7 7 56.0 66.0 5 12 5 8 °
18 FT 18 20 12 10 6 7 6 7 57.5 38.0 38.0 42.0 7 15 65.0 74.0 7 15 45.0 48.0 6 6 6 8 51.3 136 148 160 7 7 55.0 66.0 5 12 5 7.5 °
20 FT 19 21 12 10 6 6 6 6.5 56.6 39.0 39.0 43.0 7 14 64.0 74.0 7 14 45.0 48.0 7 8 6 7.5 50.6 137 149 161 7 7 55.0 66.0 5 12 5 7 °
22 FT 21 22 12 10 6 6 6 6.5 55.9 41.0 41.0 45.0 7 15 64.0 74.0 7 15 45.0 48.0 7 7 6 6.5 50.3 138 150 162 7 7 55.0 66.0 5 12 5 7 °
24 FT 22 24 13 10 6 6 6 6.5 56.4 42.0 42.0 46.0 7 14 63.0 73.0 7 14 44.0 48.0 7 7 6 7.5 50.4 140 152 164 7 7 55.0 67.0 5 12 5 6.5 °
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 14 FEET
HEIGHT (HT): 7 THRU 12 FEET

DATE EFFECTIVE:

DATE PREPARED:

Vl
f-

Vl
tIl

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S....:... *-"-'-T-'"[o+- ----'S'---- -...r...:-T:..:.X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----l I I i I lJlj
*-__"-C4-'----_---' *-__C=-,7-'----_-......I' f------'0=-,1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT ~ CULVERT.

N

'"

f-'2::-:6:----:Fc::Tet-2::-:3:-+-::2-::5-+-:-14=-+-=1-::0-+--=7:-+-----=7:--t----:6:----r_6::-.--:5:--+-::5-::6_.-,;-6-+-4-;-;3:-.--:0:--+-=4-::3_.-::-0+-4:-;7:-.--:0+cc7:;-1-----,1-=4-+--:6-::3_.-::0-+-=-73:-.--;O:-+~7+--;1,--,4:-+_4:-;4:-.--:0+-=4-::8_.0::--t----::7-+--:6r'-::5-+---:6:-+-----:8r-r--=-5-::-0cc'4::-+---:-14-;-;1:-+----;-15::-:3:---t----,-1-::-65::---1----::7:-+---,6-='",5-+-::-5::-5_.0:-+--;6:-:7:-.--:0+--:5:----r-----,1-=2-+,--,5:-[---,-6=-'5-+--:0:-J GENE RAL NOT ES:
28 FT 25 27 14 10 7 7 6 6.5 56.4 45.0 45.0 49.0 7 14 62.0 73.0 7 14 43.0 47.0 7 6.5 6 8 50.3 143 155 167 7 6 55.0 67.0 5 12 5 6 ° IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
30 FT 26 28 14 10 7 7 6 6.5 56.0 46.0 46.0 50.0 7 13 62.0 73.0 7 13 43.0 47.0 7 6 6 7.5 50.0 144 156 168 7 6 55.0 67.0 5 12 5 6 ° GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2

r::-:----::-:=-t--=-::-I---=-::--trr:-+...,...;:-+---=--+----=---+----:-+---,--::-,,-+--::-=--=-r-:=--:-::--tr=-:---::-+--::--:-----:+r=--+-----::---t---::-:-::--t--=-:----::-+----=-+---:-:-I---;-::---::---1r--:-::-::--t----:::-+-----::-+--::--+-::r-::-+-C;--::----::--+---:r-::-+---c:-::-:::-+---:-=-=--+---=--+-::-'-c::-+--::--:-----::-+--=-=----=-+r:--+-----::---t----::-+-----::-t-::-J FEET AND 4 FEET. FOR DES I GNFl LLS BET WE EN 2 FEET AND 4 FEET USE
r-3"'2:---:-F::-:T:-+-=2-;:-7-+-2=-9':-tr1:-;4:-+.1-;:0-+--=7:----r1-6-::--+--;:6-+---::-'6--=-+--::5,::5_.-::6-+-::5=-1_.0::--tr5:-1=-.--;O:-+--:5c::1:-.--:0+cc7::-+---c1,-;2:---t_6-::-2:,-'0::--tcc7::-:2:-.--;O:-+----=7-+---:-12:-1---;4-;-3_.-::-0-+-.4-;-6_.0::--t----::7:-+-----:6:-+--::-6 -+-::7r· -::5-+--;:-4-::-9_.=-8-+-.1.4-::5+--;1:-:5:-;7:-+----;-16=-9-:---1-----:8:-+_7r=-.5-+--;6:-:1r ·--:O:-+-=7:-::3r·,::0+--;5:-+---c1,-;2:-+----:5:-+-----:6:-t-:0:-J THE GREA TER ME MB ER TH [ CKNESS. ARE A 0 F RE [N FOR CEME NTANDBAR
r-3::-4=--=F::-:T:-+-=2-::9-+-=-3=-1+-c1:-:5:-+.1-;:0-+--=7:----r1-6-::--+--;:6-+---,6-=.,-'5+,::5--:6r·-:-3-+-::5-,;-3_.0::--tr5:-3:-.--;O:-+--:5,-'3:-.--:O+cc7::-+---c1,-;2:---t_6=-=-1_.0::--tcc7:;,2;c-.--;O:-+----=7-+---:-12:-1---;4.1_.-::-0-+-.4=-4_.0::--t----::7:-+r=-6,-::-+--::-6-+-::7r· -::5-+--::5-::0_.=-3-+-.1.4-;:-7+--;1--:5--:9:-+---:-1=-7=-1-+---:8:-+-----:7::-+-c6:-:1r·--:O:-+-=7:-::3r·,::0+--;5:-+---c1,-;2:-+----:6:-+-----:8:-t-:0:-J DI ME NS I ON S FROM THE 2 FEET AND 4 FEET TAB ULATE D DES I GNFl LLS •
r-3::-6:----:F::-:T:-+-::3-';-0-+-3::-2=-t--;1,-;5:-+.1-;:0-+--=7:----rr-:=-6'--::-+--;:6-+-----:6:--+--::5:-:6_.-;:-1-+-::5=-4_.0::--tr5::-:4=-.--;O:-+--:5c::4,--.--:O+_7=-+---c1,-;2:---t_6=-=-1_.0::--tcc7=-1=-.--;O:-+----=7-+---:-12:-1---;4-;:-1_.-::-0-+-=-4-:-3_.0::--t----:8:-+cc7=-.-=5:--+---::-6-+_7-::.:-,-5-+--::5-::0_.-::-3-+-.1.4-::-8+_1,-;6:-,:0-+---:-17=-2:---t-----:8:-+---=-7r=-+-c6:-:1r.--:O:--+-=7:-::3,--',::0+--;5:-+---c1,-;2:-+----:6:-+-----:8:-t-:0:-J ARE A OF REI NF OR CEME NTEOUALS BAR ARE APE R F DOT SPA C I NG•

r-3:-8:----:F::-:T:-+-;:3-;:-1-+-3::-3':-t--;1,-;6:-+.1-;:0-+--=8:----rr-:=-7_.5:-+----:6-+-----:6:--+--::5,::6_.-;:9-+-::-5-::-5_.0::--tr5:-5:-.--;O:-+--:5,-;5,--.--:O+_8:-+---c1,-'5:---t_6-:-9:-.0::--tcc7=-9:-.--;O:-+----:8-+---:-15';-1---;4-::9_.-::-0-+--::-5-=-1_.0::--t----:8:-+_7-=.=-5-+---::-6-+----::7r-r--::-5-::-O_.-:-6-+-.1-;:-4-::-9+--;1-=6:-:1-+---:-17=-3-:---1-----:8:-+_6:-.5:-+--;6:-:1r ·--:O:-+-=7:-::3,--',::0+--;5:-+---c1,-;2:-+----:6:-+-----:8:-t-:0:-J SPEC I AL DES I GNS ARE REOU I RED WHEN THE DES I GN FILL I S LESS THAN 1
r-4-;-;0:----:F::-:T:-+-::3-=2-+-3",4::-+--;1,-;6:-+.1-;:0-+--=8:----r1-7 =-'5--t----:6-+-----:6:--+--::5,::6_.-;:9-+-::-5-::-6_.0::--tr5::-:6::-.--;O:-+--:5--:6:-.--:0+_8:-+---c1,--4:-+_6-:-9:-.0::--tcc7=-8:-.--;O:-+----:8-+---:-14-;-1---;4-::8_.-::-0-+--,;-5-::-0_.0::--t----:8:-+-----=7=-+--:-6-+--=-7-=-r--::-5-::-O_.-:-6-+-.1-::5-,;-0+--;1,-;6:-::2:-t---:-1 7=-4:-+-----:8:-+_6:-.5:-+--;6:-:1r·--:O:-+-=7:-::3,--',::0+--;5:-+---c1,-;2:-+----:6:-+-----:8:-t-:0:-J F DOT OR GREA TER THAN 5° FEET.

42 FT 33 35 16 10 8 7 6 6 56.9 57.0 57.0 57.0 8 14 69.0 78.0 8 14 48.0 49.0 8 7 6 6.5 50.8 151 163 175 8 6.5 61.0 73.0 5 12 6 8 °
r-4-:-4:---:-F::-:T:-+-::3-';-4-+-3::-6::--t--;1:-:7:-+·1-;:0-+--=8:----r1-=-7--+----:6-+-----:6:--+--::5-::7-.-;:6-+-::-5-=-8-.0::--tr5:-8=-.--;O:-+--:5::-:8'--.--:O+-8:-+---c1'--4:-+-6-:-8:-.0::--tcc7=-7:-.--;O:-+----:8-+---:-14-;-1---;4-::7-.-::-0-+-·4-::-9-.0::--t----:8:-+-----=7=-+--:-6-+'::6r. -::5-+--::-5-;-1-.=-3-+-·1-::5-;:-2+--;1'-;6:-':4-+---:-17=-6:---t-----:8:-+---'--6:-'-+-c6:-:1r.--:O:-+-=7:-::3'--.'::0+--;5:-+---c1'-;2:-+----:6:-+cc7=-.'-:5:-+-=0:-J DI ME NS I ON S ARE I N INC HESUNLESSOTHER WI SESPEC I FIE D.

r-4-;-;6:----:F::-:T:-+-::3-::-5-+-3::-7::-+--;1:-;7:-+.1-;:0-+--=8:----r---::-6 _.5:-+----:6-+-----:6:--+--::5,::6_.-::5-+-::-5-::-9_.0::--tr5:-9:-.--;O:-+--:5--:9:-.--:0+_8:-+---c1,-;3:---t_6-:-8:-.0::--tcc7=-7=-.--;O:-+----:8-+---:-13::-1---;4-=7_.-::-0-+-.4-::-8_.0::--t----:8:-+-----=7=-+--:-6-+--,-6-::.-'.5-+--::5-;:0_.-:-1-+-.1-::-5-,;-3+--;1,-;6--:5-+---:-17=-7:-+-----:8:-+_6:-+-c6:-:1r·--:O:-+-=7:-::3,--.,::0+--;5:-+---c1,-;2:-+----:6:-+cc7=-.-=5:--+-=0:-J DES I GNFl LLS ARE ME ASUR ED FRO M THE TOP 0 F TOP S LAB TOTHE TOP 0 F
r,4=-8:----:F::-:T:-+-::3-::5-+-3::-8::--t--;1:-;7:-+.1-;:0-+--=8:----r---::-6_.5:-+----:6-+---::-'6--=-+--::5-:-6_.-::5-+-::5-::9_.0::--t_5::-9:-.--;O:-+--:5,-:9:-.--:0+_8:-+---c1,-;3:---t_6-:-8:-.0::--tcc7=-7=-.--;O:-+----:8-+---:-13::-1---;4-=7_.-::0-+-.4-::-9_.0::--t----:8:-+r=-7--=-+--:-6-+----:6_r--::-5-::O_.=-1-+-.1-::-5-;:-4+--;1,-;6--:6:-+---:-17=-8:---t-----:8:-+_6:-+-c6:-:1r.--:O:-+-=7:-::3,--.,::0+--;5:-+---c1,-;2:-+----:6:-+cc7=-.-=5:--+-=0:-J EAR TH F ILL DR R0 ADWAY.
L.;5::.;0:.-F_T~.::;3.::;6...J....3:::..9::...J._1.:.:7...J..;.;.1..:::0....L....:8::.......J'-..:::.6.:.;' 5::...J.---:.7~...;7...:...:5:....L....:::6;.;.1..:.. ..:::6....L.~6~0.:.;.0::.....l...;6::.;0::.;.:...:0::.....l....:6:..::0:..:...:::0:....L.....;8:.-J...-1:...:3::.......J_6;::.8:::...:.;.0::...J._7:..;6::.;.:...:0::.....l......::8...J......:.,.13:.-1......:4.;,.7.:... .:;.0....L...:.4 ;::.8.:.;.0::.....l---::8~...;6::.;.:...:5::....L'-..:::.6...J..---::6....:...L....:::.5.:;.0.:... :::..3...J......:.1.::;5.:;.5...J.....;1..:6:...:7--l.....:.,.17.:.,.9::.....JL.......::8:.......J....:...6:.-..L...:6::..;1...:...:0...J.....:7..:::3..:.. ..:::0...J.....;5:.-J...-1:.,:2:.....J---::6~_7:..;.:...:5::....L...:0:....J CUL VERTS MEET STRENGTH AND SERV I CEAB ILI TY REOU I REMENTS FOR THE

C5 08 DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

r--J-3-BA,,-C;'---:i-~1 I r+H1 ~:R ; H2 B
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40 FT 31 34 19 11 8 7 7 6.5 70.9 55.0 55.0 8 14 70.0 78.0 8 14 49.0 51.0 8 7 6 6.5 59.5 186 198 8 6.5 62.0 73.0 5 12 6 6.5 0

48 FT 35 38 21 11 8 6.5 7 7 70.9 59.0 59.0 8 13 68.0 75.0 8 13 47.0 48.0 8 7 6 6 59.0 190 202 8 6 62.0 74.0 5 12 6 6 0
46 FT 34 37 20 11 8 7 7 7 70.1 58.0 58.0 8 14 69.0 76.0 8 14 47.0 49.0 8 7 6 6 58.5 189 201 8 6 62.0 74.0 5 12 6 6.5 0
44 FT 33 36 20 11 8 7 7 6.5 71.5 57.0 57.0 8 14 69.0 77.0 8 14 48.0 50.0 8 7 6 6 59.9 188 200 8 6 62.0 74.0 5 12 6 6.5 0
42 FT 32 35 20 11 8 7 7 7 71.5 56.0 56.0 8 14 69.0 77.0 8 14 49.0 51.0 8 7 6 6 59.8 187 199 8 6.5 62.0 74.0 5 12 6 6.5 0

38 FT 31 33 19 11 8 7.5 7 7.5 71.0 55.0 55.0 8 15 70.0 78.0 8 15 48.0 50.0 8 7.5 6 6.5 59.6 185 197 8 6.5 62.0 73.0 5 12 6 6.5 0

r.========================:=::====::::::::======::==::==::==:::::=::::::::==::::::::======================:;--------------------,oSPAN (S) = 14 FT HEIGHT (HT) = 13 FT OR 14 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

DE
F

51 LI GLN r----,T_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R,:,:S'-+_-,-__r-_,;;.J'13r B::.;A.;..R.;..S,,-;-;-:::-_-+_--,_.;..H.;..1r B""A.;..R,;;.S..,...__+_..,.----,-H.:.:2r B;;,.A;;,.R",S...,.__+""A::.;2...,B::.;A.;..R.:.:S'-+_-,-__r----'J:...4'-r"B;;,.A;;,.R"'S"";';":;--_+_..,.----'-H.:.:3r B.;..A;;,.R"'S...,.__+=.B.;..1...,BrA.;..R..:;S,-+_",B..:r2...,.::.B""A;.;.RrS----l g
K2 K3 <t

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=13'HT=14,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT=13',-n=14 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 8
1 FT 14 10 11 11 5 6 5 6.5 71.8 34.0 34.0 5 12 135.5 100.5 5 12 39.0 42.0 5 7 6 6 87.3 162 174 6 6 60.0 62.0 5 12 5 7.5 12 <I
2 FT 15 11 11 11 6 8 5 6.5 71.8 35.0 35.0 6 16 139.5 107.5 6 16 45.0 48.0 5 6.5 6 6.5 83.4 163 175 6 6 59.0 62.0 5 12 5 7.5 12 ~

4 FT 11 11 11 11 6 6.5 6 7 88.0 31.0 35.0 6 13 86.0 92.0 6 13 40.0 40.0 5 6.5 6 6 76.4 163 175 7 6.5 62.0 66.0 5 10.5 5 7.5 12 >-
-..J

6 FT 12 12 11 11 6 8 6 7.5 74.5 32.0 36.0 6 13 68.0 75.0 6 13 38.0 39.0 5 6 6 6 71.3 164 176 7 6.5 60.0 65.0 5 12 5 7.5 12 <I
8 FT 12 13 11 11 6 8 6 7 68.5 36.0 36.0 6 12 63.0 67.0 6 12 36.0 37.0 6 8 6 6.5 68.8 165 177 7 6.5 58.0 65.0 5 12 5 7.5 0 u

10 FT 13 15 11 11 6 7.5 6 6.5 66.0 37.0 37.0 6 12 60.0 65.0 6 12 36.0 37.0 6 7.5 6 6 67.4 167 179 6 6 55.0 63.0 5 12 5 7.5 0 is
12 FT 14 16 12 11 6 7.5 6 6.5 64.0 38.0 38.0 7 16 61.0 67.0 7 16 38.0 40.0 6 7 6 7 65.3 168 180 7 7 57.0 66.0 5 12 5 7 0 go

u
14 FT 16 17 13 11 6 7.5 6 7 69.1 40.0 40.0 6 12 63.0 69.0 6 12 41.0 43.0 6 7 6 6.5 63.6 169 181 7 7 57.0 65.0 5 12 5 6.5 0 w

-..J

16 FT 17 18 13 11 6 7 6 6.5 67.8 41.0 41.0 6 12 62.0 69.0 6 12 41.0 43.0 6 6 6 6.5 62.4 170 182 7 6.5 56.0 66.0 5 12 5 6.5 0 w

18 FT 18 20 13 11 6 7 6 6 66.6 42.0 42.0 7 15 66.0 74.0 7 15 46.0 48.0 6 6 6 6 61.9 172 184 7 7 56.0 66.0 5 12 5 6.5 0 i'5
20 FT 19 21 14 11 6 6.5 6 6 66.3 43.0 43.0 7 15 65.0 73.0 7 15 45.0 48.0 7 8 6 6.5 61.0 173 185 7 7 56.0 66.0 5 12 5 6 0 ~

22 FT 21 23 14 11 6 6 7 8 70.6 45.0 45.0 7 15 64.0 73.0 7 15 45.0 48.0 7 7 6 6 60.8 175 187 7 7 56.0 66.0 5 12 5 6 0 Vl
<t

24 FT 22 24 15 11 6 6 7 8 70.5 46.0 46.0 7 15 64.0 73.0 7 15 45.0 48.0 7 7 6 6.5 60.3 176 188 7 7 56.0 66.0 5 12 6 8 0 :r:

26 FT 23 25 15 11 7 7.5 7 7.5 69.9 47.0 47.0 7 14 64.0 73.0 7 14 45.0 48.0 7 6.5 6 6 59.6 177 189 7 6.5 56.0 67.0 5 12 6 8 0 ~

28 FT 25 27 16 11 7 7 7 7.5 70.3 49.0 49.0 7 14 63.0 72.0 7 14 44.0 47.0 7 6.5 6 6.5 59.9 179 191 7 6 56.0 67.0 5 12 6 8 0 f-

30 FT 26 28 16 11 7 7 7 7 69.8 50.0 50.0 7 13 62.0 72.0 7 13 43.0 46.0 7 6 6 6 59.4 180 192 7 6 56.0 67.0 5 12 6 8 0 ~
:r:

32 FT 27 30 17 11 7 6.5 7 7.5 70.1 51.0 51.0 7 13 62.0 72.0 7 13 43.0 46.0 7 6 6 6.5 59.5 182 194 8 7.5 62.0 73.0 5 12 6 7.5 0 Vl

34 FT 28 31 17 11 7 6 7 6.5 69.8 52.0 52.0 7 12 62.0 71.0 7 12 43.0 45.0 7 6 6 6.5 59.1 183 195 8 7 62.0 73.0 5 12 6 7.5 0 Vl

36 FT 29 32 18 11 7 6 7 7 70.3 53.0 53.0 7 12 62.0 71.0 7 12 42.0 45.0 8 7.5 6 6.5 59.3 184 196 8 7 62.0 73.0 5 12 6 7 0

50 FT 36 39 21 11 8 6.5 7 6.5 70.9 60.0 60.0 8 13 68.0 75.0 8 13 47.0 48.0 8 6.5 6 6 59.1 191 203 8 6 62.0 74.0 5 12 6 6 0

SPAN (S) = 14 FT HEIGHT (HT) = 15 FT OR 16 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DnC~Nr----rT_H_IC_K,...N;;,.E_S"'TS_+.:::A.;,.1-;B::.;A:.:R,:,:S4_...,._---r_--:::J=.3r-"'BA::.:R.:.:S::.,K':":2:--_+_..,.---.:..H'-'1,....:::B.:::A:..:.RS::...... __+_""T""---..:H.:.:2:,-::B:.:A.:.;R=.S""T""__+...::A:.::2c....;::.B.:::A:..:.RS~_-,-_---r_....::.J .;,.4,..:B::.;A::;.R;.::S:...,K':":3:--_+-_;-....:..:.H::;.3...;B::.;A::;.R;.::S:......-__+B::.;1:......,:B:.:A.:.;R.:.:S+---=B:..:;:2:.....:::B.:::A;.;.RS;:---l

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT_15'HT_16,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-15'HT-16 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 14 11 12 13 5 6 5 6 72.6 34.0 34.0 5 12 136.5 101.5 5 12 38.0 41.0 5 6.5 6 6 103.4 187 199 6 6.5 62.0 63.0 5 11.5 5 7 12
2 FT 15 12 12 13 6 8 6 8 75.6 35.0 39.0 6 16 143.5 108.5 6 16 45.0 48.0 5 6 6 6.5 99.0 188 200 6 6.5 61.0 63.0 5 12 5 7 12
4 FT 12 12 12 13 6 8 6 7.5 75.6 36.0 36.0 6 15 138.5 89.0 6 15 40.0 41.0 5 6 6 6 90.1 188 200 6 6 60.0 63.0 5 12 5 7 12
6 FT 12 13 12 13 6 8 6 7 89.3 36.0 36.0 6 14 69.0 71.0 6 14 38.0 39.0 5 6 6 6 86.4 189 201 6 6 58.0 63.0 5 12 5 6.5 12
8 FT 12 14 13 13 6 8 6 6.5 78.1 36.0 36.0 6 12 64.0 66.0 6 12 37.0 37.0 6 8 6 6 81.9 190 202 6 6 57.0 62.0 5 12 5 6.5 0
10 FT 13 15 13 13 6 8 6 6.5 75.1 37.0 37.0 6 12 61.0 64.0 6 12 37.0 37.0 6 7.5 6 6.5 79.1 191 203 7 7 59.0 65.0 5 12 5 6.5 0
12 FT 14 16 14 13 6 7.5 6 6.5 72.9 38.0 38.0 6 12 59.0 63.0 6 12 36.0 37.0 6 7 6 6.5 75.6 192 204 7 7 58.0 65.0 5 12 5 6 0
14 FT 15 17 15 13 6 7.5 6 6.5 77.6 39.0 39.0 7 16 69.0 73.0 7 16 47.0 48.0 6 7 6 6.5 73.6 193 205 7 7 58.0 65.0 5 12 6 8 0
16 FT 17 19 15 13 6 7.5 6 6 77.6 41.0 41.0 6 12 63.0 68.0 6 12 42.0 44.0 6 6 6 6 73.5 195 207 6 6 55.0 63.0 5 12 6 8 0
18 FT 18 20 15 13 6 7 7 7.5 81.8 42.0 48.0 7 16 67.0 73.0 7 16 46.0 49.0 6 6 7 7 75.6 196 208 7 7 57.0 66.0 5 12 6 8 0
20 FT 19 21 16 13 6 6.5 7 7.5 81.1 43.0 49.0 7 15 66.0 73.0 7 15 46.0 49.0 7 7.5 7 7.5 74.8 197 209 7 7 57.0 66.0 5 12 6 8 0
22 FT 20 23 17 13 6 6 7 7.5 80.8 44.0 50.0 7 15 65.0 73.0 7 15 46.0 49.0 7 7 7 7.5 74.6 199 211 7 7 57.0 66.0 5 12 6 7.5 0
24 FT 22 24 17 13 6 6 7 7 80.8 46.0 52.0 7 15 65.0 73.0 7 15 46.0 49.0 7 7 7 7 74.1 200 212 7 7 57.0 66.0
26 FT 23 25 18 13 7 7.5 7 7 80.5 47.0 53.0 7 15 65.0 72.0 7 15 46.0 49.0 7 6 7 7.5 73.6 201 213 7 6 57.0 67.0
28 FT 24 27 19 13 7 7.5 7 7 80.5 48.0 54.0 7 14 64.0 72.0 7 14 45.0 48.0 7 6.5 7 8 73.8 203 215 7 6 57.0 67.0
30 FT 25 28 20 13 7 6.5 7 7 80.6 49.0 55.0 7 13 64.0 72.0 7 13 45.0 48.0 7 6 7 8 73.5 204 216 7 6 57.0 67.0
32 FT 27 30 21 13 7 6.5 7 7 81.1 51.0 51.0 7 13 63.0 71.0 7 13 43.0 46.0 7 6 6 6 70.8 206 218 8 7.5 63.0 73.0
34 FT 28 31 21 13 7 6.5 7 7 80.9 52.0 52.0 7 12 63.0 71.0 7 12 43.0 46.0 7 6 6 6 70.4 207 219 8 7 63.0 73.0
36 FT 29 32 22 13 7 6 7 7 81.1 59.0 59.0 7 12 63.0 71.0 7 12 43.0 45.0 8 7.5 7 7.5 73.3 208 220 8 7 63.0 73.0
38 FT 30 33 22 13 7 6 7 6 81.1 60.0 60.0 7 12 63.0 71.0 7 12 42.0 45.0 8 7.5 7 7 73.4 209 221 8 6.5 63.0 74.0
40 FT 31 34 23 13 8 7.5 7 6.5 81.8 61.0 61.0 8 15 70.0 78.0 8 15 50.0 52.0 8 7 7 7.5 73.5 210 222 8 6.5 63.0 74.0
42 FT 32 35 24 13 8 7.5 7 6.5 82.3 62.0 62.0 8 14 70.0 78.0 8 14 49.0 51.0 8 6.5 7 7 73.8 211 223 8 6.5 63.0 74.0
44 FT 33 36 24 13 8 7 7 6 82.4 63.0 63.0 8 14 70.0 77.0 8 14 49.0 50.0 8 6.5 7 7 73.9 212 224 8 6 63.0 74.0
46 FT 34 38 26 13 8 7 7 6 83.8 64.0 64.0 8 14 70.0 76.0 8 14 48.0 49.0 8 7 7 7 74.6 214 226 8 6.5 63.0 74.0
48 FT 35 38 26 13 8 6.5 7 6.5 82.1 65.0 65.0 8 13 69.0 76.0 8 13 48.0 49.0 8 6.5 7 7 72.6 214 226 8 6 63.0 74.0
50 FT 35 39 26 13 8 6.5 7 6 82.1 65.0 65.0 8 13 69.0 76.0 8 13 48.0 50.0 8 6.5 7 6.5 72.8 215 227 8 6 63.0 74.0

C5 08

5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 6
5 12 7
5 12 7
5 12 7
5 12 7
5 12 7
5 12 7

7.5 0
7 0

6.5 0
6.5 0

6 0
6 0
6 0
6 0

7.5 0
7.5 0
7.5 0
7.5 0

8 0
7.5 0

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIONS FROM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA OF REINFORCEMENT EOUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REOUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FOOT OR GREATER THAN 50 FEET.

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL OR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REOUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 14 FEET
HEIGHT (HT): 13 THRU 16 FEET

DATE EFFECTIVE:

DATE PREPARED:
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40 FT 34 36 13 8 8 7 6 6.5 46.9 58.0 58.0 58.0 8 14 70.0 81.0 8 14 49.0 51.0 8 6.5 6 6.5 40.8 128 140 152 8 6 62.0 76.0 5 12 5 6.5 °

48 FT 38 41 13 8 8 6 6 6 46.1 62.0 62.0 62.0 8 12 69.0 78.0 8 12 46.0 48.0 8 6.5 7 7 43.3 133 145 157 9 7.5 68.0 82.0 5 12 6 8 °

46 FT 37 39 13 8 8 6.5 6 6 46.9 61.0 61.0 61.0 8 12 70.0 79.0 8 12 47.0 49.0 8 6 6 6 41.1 131 143 155 8 6 62.0 76.0 5 12 6 8 °

44 FT 36 38 13 8 8 6.5 6 6.5 46.9 60.0 60.0 60.0 8 13 70.0 80.0 8 13 48.0 49.0 8 6 6 6 41.0 130 142 154 8 6 62.0 76.0 5 12 5 6 °

42 FT 35 37 13 8 8 6.5 6 6.5 46.9 59.0 59.0 59.0 8 13 70.0 81.0 8 13 48.0 50.0 8 6 6 6.5 40.9 129 141 153 8 6 62.0 76.0 5 12 5 6.5 °

38 FT 33 35 13 8 8 7 6 7 47.0 57.0 57.0 57.0 8 14 71.0 82.0 8 14 49.0 51.0 8 7 6 6.5 40.8 127 139 151 8 6.5 62.0 76.0 5 12 5 6.5 °

r;::::======================~~~~~====~~~~~~~~~======================:::;----------------,oSPAN (S) = 15 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

onCr Nf----rT_H_I_CTK_N_ES_Sr---1I-'-'A.;..1-;B::.;A..;;R,:,;S'-+_--,-__r-_.::.J :::,3,B::.;A..;;R..:;S"----:K""2:-- I-_r-....:..;.H,1...;B::.;A..;;R.:.;S::...,.__-+_--r-_..:;Hc::2,c::B.:.:A;.;.R.::.S..,...__+A..;;2:....,:B:.;.A,;;.R:.:;S'-+_--r-_---,_---=J...;4...,:::B.:.:A;.;.R,::,S_""7.'"K=-3 +_...,.-....;.;H.:.;3:,-::B:.;.A,;;.R:,:;S'-r-__+.:::B..;.1--F-B;.;.AR..;;S"-+_..::B'T2--,,B.:.:A;.;.R:;:,S---l ~

TS BS TX TI SIZE SPA. SIZE SPA. C1 f-cHC"'T::-_--;8"''TCH'''T.:.;_'':;9'''"HC"'T::-_--;1c:
o
:-ol,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-8' HT-9' HT-10 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 ;

1 FT 15 10 8 8 6 8 5 8 72.9 35.0 35.0 35.0 6 16 146.5 111.5 6 16 48.0 53.0 5 7 7 6.5 69.0 102 114 126 6 6 61.0 65.0 5 12 5 12 12 <I
2 FT 15 11 9 8 6 7.5 5 8 73.5 35.0 35.0 35.0 6 16 146.5 111.5 6 16 49.0 53.0 5 6.5 6 7 60.4 103 115 127 6 6 59.0 65.0 5 12 5 12 12 ~

4 FT 12 11 9 8 6 6.5 6 7 60.8 32.0 36.0 36.0 6 12 84.0 109.0 6 12 40.0 43.0 5 6.5 6 6.5 53.9 103 115 127 7 6.5 61.0 68.0 5 11.5 5 12 12 >-
-..J

6 FT 12 12 9 8 6 7 6 6.5 53.5 32.0 32.0 36.0 7 16 72.0 86.0 7 16 41.0 43.0 6 8 6 7 49.9 104 116 128 7 6.5 60.0 68.0 5 12 5 12 12 <I
8 FT 13 14 9 8 6 7 6 7 49.5 33.0 33.0 33.0 7 15 67.0 77.0 7 15 39.0 42.0 6 8 5 6.5 43.4 106 118 130 7 7 58.0 69.0 5 12 5 12 ° u

10 FT 14 15 9 8 6 7 6 7.5 46.6 34.0 34.0 34.0 7 15 64.0 73.0 7 15 39.0 41.0 6 7.5 5 6.5 41.5 107 119 131 7 6.5 58.0 69.0 5 12 5 12 ° is
12 FT 15 16 9 8 6 6 6 7.5 50.4 35.0 35.0 35.0 7 14 70.0 80.0 7 14 46.0 49.0 6 6 5 6 40.0 108 120 132 7 6.5 57.0 69.0 5 12 5 11.5 ° go

u
14 FT 17 18 9 8 6 6.5 6 7.5 48.4 37.0 37.0 37.0 7 15 68.0 79.0 7 15 46.0 49.0 6 6.5 5 6 38.9 110 122 134 7 6.5 57.0 69.0 5 12 5 9.5 ° w

-..J

16 FT 18 19 9 8 6 6.5 6 7.5 47.1 38.0 38.0 42.0 7 14 67.0 79.0 7 14 45.0 49.0 6 6 6 8.5 41.0 111 123 135 7 6.5 57.0 69.0 5 12 5 8.5 ° w

18 FT 19 21 10 8 6 6 6 7.5 47.8 39.0 39.0 39.0 7 14 66.0 78.0 7 14 45.0 49.0 7 8 5 6.5 37.9 113 125 137 7 6.5 57.0 70.0 5 12 5 9.5 ° i'5
20 FT 21 22 10 8 6 6 6 7.5 46.6 41.0 41.0 41.0 7 14 66.0 78.0 7 14 45.0 49.0 7 7.5 5 6 37.5 114 126 138 7 6.5 56.0 70.0 5 12 5 8 ° ~

22 FT 23 24 10 8 7 7.5 6 7.5 46.0 43.0 43.0 43.0 7 14 65.0 77.0 7 14 45.0 49.0 7 7 5 6 37.3 116 128 140 7 6.5 56.0 70.0 5 12 5 8 ° Vl«
24 FT 24 25 11 8 7 7.5 6 8 46.5 44.0 44.0 44.0 7 13 64.0 77.0 7 13 45.0 49.0 7 6.5 5 6.5 37.5 117 129 141 7 6.5 56.0 70.0 5 12 5 7.5 ° :r:

26 FT 25 27 11 8 7 7 6 7.5 46.4 45.0 45.0 45.0 7 13 64.0 77.0 7 13 44.0 48.0 7 6.5 5 6 37.1 119 131 143 7 6 56.0 70.0 5 12 5 7.5 ° ~

28 FT 27 28 11 8 7 6.5 6 7.5 45.8 47.0 47.0 47.0 7 13 64.0 76.0 7 13 44.0 48.0 7 6 5 6 37.1 120 132 144 7 6 56.0 70.0 5 12 5 7.5 ° f-

30 FT 28 30 12 8 7 6.5 6 7.5 46.8 52.0 52.0 52.0 7 12 63.0 76.0 7 12 43.0 47.0 8 7.5 6 8 40.4 122 134 146 8 7.5 62.0 76.0 5 12 5 7 ° ~
:r:

32 FT 30 31 12 8 7 6 6 7.5 46.3 54.0 54.0 54.0 7 12 63.0 75.0 7 12 42.0 45.0 8 7.5 6 7.5 40.5 123 135 147 8 7 62.0 76.0 5 12 5 7 ° Vl

34 FT 31 32 12 8 8 7.5 6 7.5 46.1 55.0 55.0 55.0 8 15 71.0 83.0 8 15 50.0 53.0 8 6.5 6 7.5 40.3 124 136 148 8 6.5 62.0 76.0 5 12 5 7 ° Vl

36 FT 32 34 12 8 8 7.5 6 7 46.1 56.0 56.0 56.0 8 14 71.0 82.0 8 14 49.0 52.0 8 7 6 7 40.3 126 138 150 8 6.5 62.0 76.0 5 12 5 7 °

50 FT 39 42 14 8 8 6 6 6 47.1 63.0 63.0 63.0 8 12 69.0 77.0 8 12 46.0 47.0 8 6.5 7 7.5 43.9 134 146 158 9 7 68.0 82.0 5 12 5 6 °

SPAN (S) = 15 FT HEIGHT (HT) = 11 FT OR 12 FT OR 13 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DncrNI----,-T_H_IC_K,..-N_E_S"T
S_-+.;.;A.;..1...,B:;,;A..;;R.;.;S'-+_-r_---,-_---=J..:;.3,....::;.BA.;..R.;.;S'-----:K""'2 -+_-r_H.;..1.;,.....:B;;.;.A.;..R;,;;S-r__+-_.,....-....;.;H.::,2_B:;,;A..;;R.;.;S'--r-__-+-A.;..2=-,:;B;;.;.A.;..R;,;;S-+_..,..._--r-_..,;;J.;..4e..,.::;B.;..A;.;.RS"-_K--;3:--__-+_..,.......;.;H..,;;3;,-=B.;.;A.;..R..:;.S..,...__+-=B;.;.1...,;;;.B;.;.AR.;..S'-+_;:;.B2:;--:B;;.;.A;.;.R;;:S'---i

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT=11'HT=12'HT=13,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT=11'I-iT=12 HT=13 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 15 11 9 10 6 8 5 6.5 73.9 35.0 35.0 35.0 6 16 147.5 112.5 6 16 48.0 52.0 5 6.5 6 6 89.3 139 151 163 6 6.5 63.0 67.0 5 12 5 8.5 12

2 FT 15 11 10 10 6 7.5 5 6.5 74.5 35.0 35.0 35.0 6 16 147.5 112.5 6 16 49.0 53.0 5 6.5 6 6 77.1 139 151 163 6 6 61.0 65.0 5 12 5 8 12

4 FT 12 12 10 10 6 7 6 7.5 77.5 32.0 36.0 36.0 6 13 89.0 107.0 6 13 41.0 43.0 5 6 6 6.5 71.3 140 152 164 6 6 60.0 67.0 5 10 5 8 12

6 FT 12 12 10 10 6 7 6 7 67.9 32.0 36.0 36.0 7 16 74.0 83.0 7 16 41.0 43.0 6 8 6 6 65.1 140 152 164 7 6 61.0 68.0 5 12 5 8 12

8 FT 13 14 10 10 6 7.5 6 6.5 63.0 33.0 37.0 37.0 7 16 69.0 75.0 7 16 40.0 42.0 6 7.5 6 6 62.3 142 154 166 7 6.5 60.0 69.0 5 12 5 8 °

10 FT 14 15 10 10 6 7 6 6.5 59.4 34.0 38.0 38.0 7 15 66.0 73.0 7 15 40.0 42.0 6 7 7 6.5 62.4 143 155 167 7 6.5 59.0 69.0 5 12 5 8 °

12 FT 15 17 11 10 6 7 6 6.5 63.5 35.0 35.0 39.0 7 14 71.0 79.0 7 14 47.0 49.0 6 7 6 7 57.5 145 157 169 7 7 59.0 69.0 5 12 5 7.5 °

14 FT 17 18 12 10 6 7 6 6.5 62.4 37.0 41.0 41.0 7 15 70.0 78.0 7 15 47.0 49.0 6 6.5 6 7 56.4 146 158 170 7 6.5 58.0 69.0 5 12 5 7 °

16 FT 18 19 12 10 6 6.5 6 6.5 61.1 38.0 42.0 42.0 7 14 68.0 78.0 7 14 46.0 49.0 6 6 6 7 55.4 147 159 171 7 6.5 58.0 69.0 5 12 5 7 °

18 FT 19 21 12 10 6 6 6 6 60.4 39.0 43.0 43.0 7 14 68.0 77.0 7 14 46.0 49.0 7 8 6 6 54.6 149 161 173 7 6.5 58.0 70.0 5 12 5 7 °

20 FT 21 22 13 10 6 6 6 6 60.3 41.0 45.0 45.0 7 14 67.0 77.0 7 14 46.0 49.0 7 7 6 6.5 54.5 150 162 174 7 6.5 58.0 70.0 5 12 5 6.5 °

22 FT 22 24 13 10 6 6 6 6 59.6 42.0 46.0 46.0 7 14 66.0 77.0 7 14 46.0 49.0 7 7 6 6.5 54.0 152 164 176 7 6.5 58.0 70.0 5 12 5 6.5 °

24 FT 24 25 14 10 7 7.5 6 6 59.8 44.0 48.0 48.0 7 14 66.0 77.0 7 14 45.0 49.0 7 6.5 6 7 54.1 153 165 177 7 6.5 58.0 70.0 5 12 5 6 °
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 15 FEET
HEIGHT (HT): 8 THRU 13 FEET

DATE EFFECTIVE:

DATE PREPARED:

Vl
f-

Vl
co

CL.

1.1"

-

-

B2 BAR --. 2"
CL.

.--2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~L ~
3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BARCL.'I-

12"
CULVERT .~

~II
r-Ii.

Ii

T
I 1 I"

I B1 BAR---; I~ it
Ii. WALL ~ 1!"'- -----fs ~-T-';[~-----S'---------~i-T-X'"'I ~

[A2 BAR

J4 BAR----1 I I H3 BAR----1 I I !I I lJij
*-__-=-C4---,-:_----' *-__C=-7'-----_-.....I' ;-------'0=-:1--=O'-----~ L!l:J -

BAR DIMENSIONS DIAGRAM
SYMMETRICAL ABOUT Ii. CULVERT.

f-'20.,6:---::Fc::T+20.,50-+-::2,=7-+-.,..,14:c+--,1-::0-+---=7:-+---::-'7--=-t------'6:----r_6:-+---=5-::9_.-=-5+4::-,50-'.;.;°'-+-:04-::9_.-=-0-+-:4::-'9:-.-::0-+--:7:----r---:1-::3-+-::6-::5_.-::°+=-760-'.;.;°0-+---::-7-+-,1-::3:-+_4-::5:-.-::0-+--,4-=-9_.0=-t----=7-+..,;;6-=•..:;.5-+--::6:-+-----=7:--r--::-5=-3_.8=--+....;.;15=-=5:---t----,-160.,7:---t----,-1=-79:----r-----=7:-+-----:6---:r--::-5-=-8_.0=--+--:7::-=0:-.-::0-+.;.;5:----r---:1-::2-+_5:-1-6-:-+---'0'--j GENE RAL NOT ES:
28 FT 26 28 15 10 7 6.5 6 6 59.9 50.0 50.0 50.0 7 13 65.0 76.0 7 13 45.0 49.0 7 6 6 7 53.9 156 168 180 7 6 58.0 70.0 5 12 6 8 ° IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
30 FT 28 30 15 10 7 6.5 7 8 64.5 52.0 52.0 52.0 7 12 64.0 76.0 7 12 44.0 47.0 8 7.5 6 7 53.8 158 170 182 8 7.5 64.0 76.0 5 12 6 8 ° GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2

f-'o-:---::=-t--::'-::--1---::-=--t-,-::'-+..,.-::-+---:;:--+--=-::-=---t----=-+-----:'-----+--::'------::-r--::-=--=-t--::-:-o-+--::-=:.......::-+___=_-+-,-:::---t--::--:-=--+---::-::---'o-+---::--+---,-:-:-I----o--:--::--1I-::-=-t----::-+___=_--::-+-=--+---:----=-+-=--::-+--::--::-t---':-::-'-+----,-=-=--+---::-+-,-::-,=--+--::-:.......::,-+--::-:----:-+--::--+-,-:::---t----::-+---::-+---,'--j FEET AND 4 FEET. F OR DE SIGN F ILL S BETWE EN 2 FEET AND 4 FEET USE
f-'3=-=2=----:F::-:T::-+--::2..:;.9+=-3=-1+-1-::5'-+-,-1-::0-+---:7:----r1-::-6-=-::-+--:o7-+---:7:--+--::6'=4_.-::3-+-=-5=-3_.0=-t_5=-=30-'.;.;00-+-::5-::3,--.-::0-+_7::-t---'1-::2:---t_6=-4::-.0=--+_7::-=50-•.;.;00-+----=-7-+---,-:12-:-+---=4-;:-4_.-=-0-+-=-4=-7_.0=-t----:8:-+_7;:-•.;.;5'-+--::-6-+..,;;6-:0'..:;.5-+--=-5=-3_.=-5+-,-1-=-5-=-9-+-,1--=7:-:1-+----,-18=-=3-=---tf-----:8:-+---=-7---::-,+---,60-4,--.-::0,-+-=7-::6-,.-::0-+--:5:-t---'1-::2:---t----:6:-+---:8:-+---,0'--j THE GREA TER ME MBER TH [ CKNESS. ARE A 0 F RE [ NFORCEME NTANDBAR
f-'3=-4::-:F::-:T::-+--::3-;:-1+3=-2=--t-,1-::6,-+-,-1-::0-+-.;.;8:----r1-::-7 _.5=--+---::6-+-----:6'-----+--::5..:;.9_.-::6-+-=-5-=-5_.0=-t_5=-=50-'.;.;00-+-::5:..-:5,--.-::0-+_8:-t---'1.;.;5:---t-,-::-,72-:-.°=--+_8=-=30-•.;.;°0-+---::8-+----,-15=:-r--::-5-::O_.-=-0-+-=-5-=-3_.0=-t----:8:-+_6=-:.::-'5-+--::-6-+----=7---:r--::-5=-3_.-=-8+-,-1-::6-=-0-+-,1-::7:-=2'--t---=-18=-4::---1f-----:8:-+_6-:-.50-+.;.;6:-:4,--.-::0,-+-=7-::6,--.-::0-+--:5:-t---'1:..-:2:---t----:6:-+---:8:-+---,0'--j D I ME NS I ON S FROM THE 2 FEET AND 4 FEET TABUL ATE D DES I GNFl L L S •
f-'3=-6:---::F::-:T::-+--::3-::2+3=-4:c+_1-::6'-+-,-1-::0-+-.;.;8:----r1-7=-'5=---t----=7-+--:;:-7--=-+--::6c::4,--'..:;.5-+-=-5=-6_.0=-t_5=-6=-'.;.;00-+-::5-::6:-.-::0-+_8:-t---'1,--4:-+-,-::-,72=:-.0=--+_8=-=20-'.;.;00-+---::8-+---=-14-:-+--::5-::0_'-=-0-+-=-5-::2_.0=-t----:8:-+---:7::-+-_=_6-+--=-7-;:--r--::-5-=-3_.-::8+-,-1-::6-::2-+-,1-::7c::4'--t---=-18=-6:---tf-----:8:-+_6-:-.50-+.;.;6:..-:3:-.-::0,-+-=7c::7,--.-::0-+--:5:-t---'1:..-:2:---t----:6:-+___=_8=-::-+---,0'--j ARE A OF REI NF OR CEME NTEOUAL S BAR ARE APE R FDOT SPAC I NG•

f-'3=-:8:---::F::-:T::-+--::3..:;.3+3=-5=--+_1-::7:-+-,-1-::0-+-.;.;8:----r1-=-7--+----=7-+_7--=•..,;;5-+-::6-::5,--.-,-1-+-=-5-::-7_.0=-t_5=-7;:-'.;.;00-+-::5:-:7,--.-::0-+_8:-t---'1,--4:-+---::-7.,..,1_.°=--+_8=-=2=-:•.;.;°0-+---::8-+---=-14-:-1----04-::9_.-=-0-+-=-5;:;.2_.0=-t----:8:-+---::-'7--:;:-+--::6-+-::6_.-::5-+-_=_5-,-4-.0=----j----,-1-::6-=-3-+--:1-::7-::5'--t---=-18=-7::---1f-----:8:-+_6-=-::-.5=--+.;.;6:..-:3:-.-::0,-+-=7c::7,--.-::0-+--:5:-t---'1:..-:2:---t----:6:-+--:7;:-'.;.;5,-+';';0'--j SPEC I AL DES I GNS ARE REOU I RED WHEN THE DES I GN FILL I S LESS THAN 1
f-4.,..0:---::F::-:T::-+--::3-::-4+3=-6=-+_1-::7:-+-,-1-::0-+-.;.;8:----r1-::-.;.;7::---+----=7-+--:;:-7--=-+--::6-::5_.-;:-1-+_=_5_=_8_.0=----j_5=-80-•.;.;00-+-::5-::8,--.-::0-+_8:-t---'1--;4:-+---::-7.,..,1_.0=--+_80-1;:-'.;.;00-+---::8-+---=-14::-1----04-::9_._=_0-+-=-5-::-1_.0=-t----:8:-+_6=-:.:-=5-+--::-6-+-::6_.-::5-+--=-5-,-4_.0-=---t----,-1-::6-::-4-+-,1-::7-::6'--t---=-18=-8:---tf-----:8:-+_6:-+--:6:-=3:-.-::0'-+-=7c::7,--.-::0-+--:5:-t---'1:..-:2:---t----:6:-+_7--:.:-=5-+.;.;0'--j FDOT OR GREA TER THAN 5 ° FEET.

42 FT 35 37 18 10 8 6.5 7 7.5 65.9 59.0 59.0 59.0 8 13 71.0 80.0 8 13 49.0 50.0 8 6 6 6.5 54.4 165 177 189 8 6 64.0 77.0 5 12 6 7 °
f-4.;.;4=----:F::-:T::-+--::3-=-6+3=-9:c+-1-::8'-+-,-1-::0-+-.;.;8:----r--::-6 -.5=--+----=7-+-----=7:.:::-+--::6-::6-.-::0-+-=-6-=-0-.0=----j-6=-00-•.;.;00-+..,;;6:..-:0,--.-::0-+-8:-t---'1-::3:---t---::-7 .,..,1-.0=--+-8°-00-.';';00-+---::8-+---=-13-:-1----04-::8-.-=-0-+-=-5-=-0-.0=-t----:8:-+-6;:-.=-:5:-+--::-6-+~6-=--r--::-5-,-4 -.=-6+-'-1-::6-::7-+-'1-::7--;9-+----'-1-::9=-:1-+--::8:-+-6:-+--:6:-:3,--.-::0'-+-=7c::7,--.-::0-+--:5:-t---'1:..-:2:---t----:6:-+---:7::-+---'0'--j D I ME NS I ON S ARE I N INC HESUNL ESSOTHERWI SESPEC I FIE D•

f-4.,..6:---::F::-:T::-+--::3-;:-7+4-,-0=--t_1-::9'-+-,-1-::0-+-.;.;8:----r1-6 =-'5=---t----=7-+--:7,--.-::5-+-::6-::6_.-::8-+-::6-::-1_.0=----j_6-::1;:-•.;.;00-+.;.;6:-:1,--.-::0-+_8:-t---'1:..-:2:---t---::-70-:-.°=--+--:7::-,90-'.;.;°0-+---::8-+---,-:12-:-1----04-::8_.-=-0-+--,-4-::9_.0=-t----:8:-+_60-•.;.;5'-+--::-6-+----:6_r--::-5-::5_.0-=---t----,-1-::6_=_8-+.;.;1-::8:-=0'--t___=_19=-=2:---tf-----:9:-+_7-'-::-'.5=--+--:7::-=0:-.-::0'-+-::8-::3,--.-::0-+--:5:-t---'1:..-:2:---t----:6:-+_60-•.;.;5'-+.;.;0'--j DES I GNFl L L S ARE ME ASURED FROM THE TOP 0 F TOP SLAB TOTHE TOP 0 F

f-4::-,8:---::F::-:T::-+--::3-::8+-,-4;:-1+-1-::9'-+-,-1-::0-+-.;.;8:----r1-6-:-+--:o7-+.;.;6=-:•..,;;5-+-::6-::6_.-::8-+-::6=-2_.0=----j_6=-=2=-•.;.;00-+.;.;6-::8,--.-::0-+_8:-t---'1:..-:2:---t---::-70-:-.°=--+--:7::-:8=-'.;.;°0-+---::8-+---,-:12-:-1----04-=7_.-=-0-+--,-4-::8_.0=-t----:8:-+_60-•.;.;5'-+---::-7-+c:::-=8-;:--r--::-5-=-8_.=-1+-,-1-=-6_=_9-+-,1-::8=-:1-+___=_19-::3-=---tf-----:9:-+---:7::-+-7::-=0:-.-::0'-+-::8-::3,--.-::0-+--:5:-t---'1:..-:2:---t----:6:-+_60-•.;.;5'-+.;.;0'--j EAR TH F ILL OR ROAD WA Y •
...5=-:0=:-F_T:-L...:;.3..:;.9.......4.;..2::...J._1.;.;9:-J..;.;.1..:;.0.........;.;8:-.;..---,-:6=:-...L...;..7=-='"---,-:7_.c....;;6..:;.5_•..:;.6....L.-=-6=-3_.0.:....L_6=-:3=-:•.;.;0'-'-.;.;6;.,;9:-•..,;;0:-L._8=:_J...-1;.,;2=-:-..J---,-:70=:_.0=-:.J._7:-7:-•.;.;0'-'-.....;;.8--J..---,-:12=:_J...-4.;..7_.-=-0........;.;.4-=-8_.0.:....L--.,;;8---L_6=-:•.;.;5:-J..---,-:7--,-;.;.7_•..:;.5........-=-5.;..7_.0.:....L---,-:1.;..7-=-0:-L._1..,;;8;,;;2:-.J.---,-:19=-:4.:....LL...;.;9:-.;.._7---,-:..L...;6;.,;9:-•..,;;0--'-..,;;8;,;;3_•..:;.0:-L._5=:_J...-1;.,;2=-:-..J--.,;;6---L_6=-:•.;.;5:-J...;.;0:-.J CUL VE RTS ME ET STRENG THAND SERV ICE AB I LI TY REOU IRE ME NTS FOR THE

C5 08 DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

I.--J-3-B---'~-;-j~1 Ir+H1 ~:R ; H2 BOA

9

Rjl



SPAN (S) = 15 FT HEIGHT (HT) = 14 FT OR 15 FT OR 16 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2
SIZE

K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=14'HT=15'HT=16' SIZE SPA. C5 Q8 SPA. C6 Q9 SIZE SPA. SIZE SPA. C4
HT=14'!-IT=15 HT=16

SIZE SPA. C7 Q10 SIZE SPA. SIZE SPA. G1
0
w

1 FT 15 11 12 13 6 8 6 8 79.3 35.0 35.0 39.0 6 16 152.5 114.5 6 16 48.0 51.0 5 6.5 6 6 99.0 175 187 199 6 6 64.0 65.0 5 11.5 5 7 12 -..J
<t

2 FT 15 12 12 13 6 8 6 8 79.3 35.0 35.0 39.0 6 16 152.5 114.5 6 16 49.0 52.0 5 6 6 6.5 95.5 176 188 200 6 6 63.0 66.0 5 11.5 5 7 12 w
Vl

4 FT 12 12 12 13 6 7 6 7 111. 5 36.0 36.0 36.0 6 13 99.0 91.0 6 13 41.0 42.0 5 6 6 6 88.6 176 188 200 7 6.5 65.0 69.0 5 9.5 5 7 12 >-
-..J

6 FT 12 13 12 13 6 7.5 6 6.5 85.6 36.0 36.0 36.0 6 12 71.0 73.0 6 12 40.0 40.0 6 8 6 6 84.0 177 189 201 7 6.5 64.0 69.0 5 12 5 6.5 12 -..J
<t

8 FT 13 14 13 13 6 7.5 6 7 77.4 37.0 37.0 37.0 6 12 67.0 70.0 6 12 38.0 39.0 6 7.5 6 6 78.1 178 190 202 7 6.5 62.0 68.0 5 12 5 6.5 0 ::
10FT 14 16 13 13 6 7.5 6 6 75.0 38.0 38.0 38.0 7 15 67.0 71.0 7 15 41.0 42.0 6 7 6 6 77.0 180 192 204 7 7 61.0 69.0 5 12 5 6.5 0 z

0

12 FT 15 17 14 13 6 7 6 6 78.9 39.0 39.0 39.0 7 15 73.0 78.0 7 15 48.0 50.0 6 7 6 6.5 74.8 181 193 205 7 6.5 60.0 69.0 5 12 5 6 0
0::
>-

14 FT 16 18 15 13 6 7 6 6 77.5 40.0 40.0 40.0 7 14 71.0 77.0 7 14 48.0 49.0 6 6.5 6 6.5 73.0 182 194 206 7 6.5 60.0 69.0 5 12 6 8 0
u
W
-..J

16 FT 18 20 15 13 6 7 7 8 81.9 42.0 42.0 42.0 7 15 70.0 77.0 7 15 48.0 50.0 6 6 6 6 72.4 184 196 208 7 7 60.0 69.0 5 12 6 8 0 w

18 FT 19 21 15 13 6 6.5 7 7 80.8 43.0 43.0 49.0 7 14 69.0 77.0 7 14 48.0 50.0 7 8 7 7 74.4 185 197 209 7 6.5 60.0 69.0 5 12 6 8 0 z
w

20 FT 20 23 16 13 6 6 7 7 80.3 44.0 44.0 50.0 7 14 69.0 76.0 7 14 47.0 50.0 7 7 7 7.5 74.0 187 199 211 7 7 59.0 70.0 5 12 6 8 0 W
<Il

22 FT 22 24 17 13 6 6 7 7.5 80.1 46.0 46.0 52.0 7 14 68.0 76.0 7 14 47.0 50.0 7 7 7 7.5 73.3 188 200 212 7 6.5 59.0 70.0 5 12 6 7.5 0 Vl
<t

24 FT 23 25 17 13 7 7.5 7 7 79.4 47.0 47.0 53.0 7 14 67.0 76.0 7 14 47.0 50.0 7 6 7 7 72.5 189 201 213 7 6 59.0 70.0 5 12 6 7.5 0 :r:

26 FT 25 27 18 13 7 7 7 7 79.6 49.0 49.0 55.0 7 14 67.0 76.0 7 14 47.0 50.0 7 6.5 7 7.5 72.5 191 203 215 7 6 59.0 70.0 5 12 6 7 0 ~

28 FT 26 29 19 13 7 7 7 7 79.6 50.0 50.0 50.0 7 13 66.0 76.0 7 13 46.0 50.0 7 6 6 6 69.5 193 205 217 8 7.5 65.0 76.0 5 12 6 6.5 0 >-
30 FT 27 30 19 13 7 6.5 7 6.5 79.3 51.0 51.0 57.0 7 13 66.0 76.0 7 13 46.0 49.0 8 7.5 7 7.5 72.1 194 206 218 8 7.5 65.0 77.0 5 12 6 6.5 0

w
w

32 FT 29 31 20 13 7 6 7 7 79.5 53.0 53.0 59.0 7 12 65.0 75.0 7 12 44.0 47.0 8 7 7 8 71.9 195 207 219 8 7 65.0 77.0 5 12 6 6.5 0
:r:
Vl

34 FT 30 33 21 13 7 6 7 7 79.9 54.0 54.0 54.0 7 12 65.0 75.0 7 12 44.0 47.0 8 7 6 6 69.0 197 209 221 8 6.5 65.0 77.0 5 12 6 6 0 ~
36 FT 31 34 22 13 8 7.5 7 6.5 80.1 55.0 61.0 61.0 8 15 73.0 82.0 8 15 52.0 55.0 8 7 7 7.5 71.9 198 210 222 8 6.5 65.0 77.0 5 12 6 6 0 :r:

>-
38 FT 32 35 22 13 8 7 7 6 79.8 56.0 62.0 62.0 8 14 73.0 82.0 8 14 52.0 54.0 8 6.5 7 7.5 71.6 199 211 223 8 6.5 65.0 77.0 5 12 6 6 0 z
40 FT 33 36 23 13 8 6.5 7 6.5 80.4 57.0 63.0 63.0 8 13 73.0 82.0 8 13 51.0 54.0 8 6 7 7.5 71.8 200 212 224 8 6 65.0 77.0 5 12 7 7.5 0

0

>-
42 FT 34 38 24 13 8 6.5 7 6.5 81.1 58.0 64.0 64.0 8 13 72.0 81.0 8 13 51.0 53.0 8 6.5 7 7 72.4 202 214 226 8 6 65.0 78.0 5 12 7 7.5 0 z

w
44 FT 35 39 25 13 8 6.5 7 6.5 81.9 59.0 65.0 65.0 8 13 72.0 81.0 8 13 50.0 52.0 8 6.5 7 7 72.5 203 215 227 8 6 65.0 78.0 5 12 7 7.5 0 Vl

w
46 FT 36 40 26 13 8 6.5 7 6.5 82.5 60.0 66.0 66.0 8 13 72.0 80.0 8 13 50.0 52.0 8 6.5 7 7 72.9 204 216 228 9 7.5 71.0 84.0 5 12 7 8 0 0::

0-

48 FT 37 41 27 13 8 6.5 7 6 83.3 67.0 67.0 67.0 8 12 72.0 79.0 8 12 49.0 51.0 8 6.5 7 7 73.1 205 217 229 9 7 71.0 84.0 5 12 7 8 0
~

50 FT 38 42 27 13 8 6 7 6.5 81.8 68.0 68.0 68.0 8 12 71.0 79.0 8 12 49.0 50.0 8 6 7 7 71.4 206 218 230 9 7 71.0 84.0 5 12 6 6 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIDNS FRDM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA DF REINFDRCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FDDT DR GREATER THAN 50 FEET.

DIMENSIDNS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL DR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 15 FEET
HEIGHT (HT): 14 THRU 16 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
tIl

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"



:r:
f-

Z
o
f­
Z
W
Vl
w
0::
0-

Vl

40 FT 36 39 13 8 8 6 6 6.5 46.1 60.0 60.0 60.0 8 12 73.0 84.0 8 12 50.0 52.0 8 6.5 6 6 39.9 131 143 155 8 6 65.0 80.0 5 12 5 6.5 °

48 FT 41 43 13 8 9 7.5 7 7 51.1 71.0 71.0 71.0 9 15 79.0 89.0 9 15 55.0 56.0 8 6 7 6.5 43.5 135 147 159 9 7 70.0 86.0 5 12 6 7.5 °46 FT 40 42 13 8 8 6 7 7 51.1 70.0 70.0 70.0 8 12 72.0 82.0 8 12 47.0 48.0 8 6 7 7 43.4 134 146 158 9 7 71.0 86.0 5 12 6 7.5 °44 FT 39 41 13 8 8 6 6 6 46.0 63.0 63.0 63.0 8 12 72.0 82.0 8 12 48.0 49.0 8 6 7 7 43.3 133 145 157 9 7 71.0 86.0 5 12 6 8 °42 FT 38 40 13 8 8 6 6 6 46.0 62.0 62.0 62.0 8 12 72.0 83.0 8 12 48.0 50.0 8 6.5 6 6 40.1 132 144 156 9 7 71.0 86.0 5 12 5 6 °
38 FT 35 37 12 8 8 6.5 6 6.5 45.3 59.0 59.0 59.0 8 13 73.0 85.0 8 13 50.0 53.0 8 6.5 6 6.5 39.4 129 141 153 8 6 65.0 80.0 5 12 5 6 °

r;::::=======================:::=======::::::::===============:::::::::==::::::::::::::::::::::::======================:::;-----------------,oSPAN (S) = 16 FT HEIGHT (HT) = 8 FT OR 9 FT OR 10 FT ~

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS ~

oncrNt----rT_H_I_CTK_N_ES_S;---1rA.;..1-;B::.;A.;..R.:.;S'-+_--,-__,-_.:;.J'13 r B::.;A.;..R.;..S:.----;K:":2=-----t--,-....;.;.H,1...;B::.;A.;..R.:.;S:....,.---+_ __,-...;H.::;2r"B.:.:A;.;.R.:;.S..,...--+A.:.:2=-,:B.:.:A.;..R;.:S'+---r----,---::J...;4""T"'B.:.:A;.;.R.:;.S---;';"K::'"3 +_...,.-....;.;.H.:.;3'r-'B.:.:A.;..R;.:S'-r__+.::;B.;..1--rB;.;.AR.;..S"-t_.::;B'T2.....::B.:.:A;.;.RrS----l g
TS BS TX TI SIZE SPA. SIZE SPA. C1 f-,HccT=-=cc8",c-r-H"';T':':=::"9"THccT=-=-1cco,...,j,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT=8' HT=9' HT=10 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1 ;

1 FT 15 10 9 8 6 7.5 5 8 77.1 35.0 35.0 35.0 6 16 154.5 117.5 6 16 52.0 57.0 5 7 6 6 64.6 102 114 126 7 6.5 66.0 71.0 5 12 5 12 12 <I
2 FT 16 11 9 8 6 7 5 8 77.1 36.0 36.0 36.0 6 14 154.5 117.5 6 14 48.0 53.0 5 6.5 6 6.5 59.3 103 115 127 7 7 65.0 71.0 5 12 5 12 12 ~

4 FT 13 11 9 8 6 6.5 5 6 55.9 33.0 33.0 33.0 6 12 87.0 115.0 6 12 42.0 45.0 6 8 6 6 54.0 103 115 127 7 6 64.0 71.0 5 12 5 12 12 >-
-..J

6 FT 13 12 10 8 6 7 5 6 51.4 33.0 33.0 33.0 7 15 75.0 91.0 7 15 42.0 45.0 6 7 6 6.5 51.4 104 116 128 7 6 62.0 70.0 5 12 5 12 12 <I
8 FT 14 14 10 8 6 7 5 6 47.3 34.0 34.0 34.0 7 15 70.0 81.0 7 15 41.0 43.0 6 7.5 5 6.5 44.5 106 118 130 7 6 61.0 71.0 5 12 5 12 ° u

10 FT 15 16 10 8 6 6.5 6 8 53.6 35.0 35.0 35.0 7 14 75.0 85.0 7 14 48.0 51.0 6 7 5 7 41.6 108 120 132 7 6.5 60.0 72.0 5 12 5 12 ° is
12 FT 16 17 10 8 6 6.5 6 8 51.3 36.0 36.0 36.0 7 13 73.0 83.0 7 13 47.0 50.0 6 6.5 5 6.5 40.1 109 121 133 7 6 60.0 72.0 5 12 5 12 ° go

u
14 FT 18 19 10 8 6 6 6 8 49.0 38.0 38.0 38.0 7 14 71.0 83.0 7 14 47.0 50.0 6 6 5 6.5 38.8 111 123 135 7 6.5 59.0 73.0 5 12 5 12 ° w

-..J

16 FT 19 20 10 8 6 6 6 7.5 47.6 39.0 39.0 39.0 7 13 69.0 82.0 7 13 46.0 50.0 6 6 5 6.5 37.8 112 124 136 7 6 59.0 73.0 5 12 5 11 ° w

18 FT 20 22 10 8 7 7 6 7.5 46.9 40.0 40.0 40.0 7 13 69.0 81.0 7 13 46.0 50.0 7 7.5 5 6.5 36.8 114 126 138 7 6.5 59.0 73.0 5 12 5 9.5 ° i'5
20 FT 22 23 10 8 7 7.5 6 7.5 45.6 42.0 42.0 42.0 7 13 68.0 81.0 7 13 46.0 50.0 7 6.5 5 6 36.5 115 127 139 7 6 59.0 73.0 5 12 5 8 ° ~

22 FT 24 25 10 8 7 7.5 6 7.5 45.0 44.0 44.0 44.0 7 13 67.0 81.0 7 13 46.0 50.0 7 6.5 5 6 36.3 117 129 141 7 6.5 59.0 73.0 5 12 5 8 ° Vl«
24 FT 25 27 11 8 7 7 6 7.5 45.9 45.0 45.0 45.0 7 12 67.0 80.0 7 12 46.0 50.0 7 6.5 5 6 36.4 119 131 143 7 6 59.0 73.0 5 12 5 7.5 ° :r:

26 FT 27 28 11 8 7 6.5 6 7.5 45.1 47.0 47.0 47.0 7 12 66.0 80.0 7 12 45.0 50.0 7 6 5 6 36.4 120 132 144 7 6 59.0 73.0 5 12 5 7.5 ° ~

28 FT 28 30 11 8 7 6 6 7 45.0 52.0 52.0 52.0 7 12 66.0 80.0 7 12 45.0 50.0 8 7.5 6 7 39.0 122 134 146 8 7.5 65.0 79.0 5 12 5 7.5 ° f-

30 FT 30 31 11 8 7 6 6 6.5 44.6 54.0 54.0 54.0 7 12 66.0 79.0 7 12 44.0 48.0 8 7 6 7 39.0 123 135 147 8 7 65.0 79.0 5 12 5 7.5 ° ~
:r:

32 FT 31 33 12 8 8 7.5 6 7.5 45.5 55.0 55.0 55.0 8 15 74.0 87.0 8 15 52.0 56.0 8 7 6 7 39.4 125 137 149 8 6.5 65.0 80.0 5 12 5 7 ° Vl

34 FT 33 34 12 8 8 7 6 7 45.3 57.0 57.0 57.0 8 14 73.0 86.0 8 14 51.0 54.0 8 6.5 6 7 39.5 126 138 150 8 6.5 65.0 80.0 5 12 5 7 ° Vl

36 FT 34 36 12 8 8 7 6 6.5 45.3 58.0 58.0 58.0 8 14 73.0 85.0 8 14 50.0 53.0 8 6.5 6 6.5 39.4 128 140 152 8 6 65.0 80.0 5 12 5 6.5 °

50 FT 42 45 13 8 9 7 7 6 51.4 72.0 72.0 72.0 9 15 79.0 88.0 9 15 55.0 56.0 8 6 7 6.5 43.8 137 149 161 9 7 70.0 86.0 5 10.5 6 7 °
SPAN (S) = 16 FT HEIGHT (HT) = 11 FT OR 12 FT OR 13 FT

MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

Dn c rNt----rT_H_I C_K,...N.;..E_S-rS_+.:::A.;,.1-;B::.;A:.:R.:.:S4_"""T""----r---::J.:;:3r-"'BA::.:R.:.:S::....---,.,K-::2----+-"""T""-H.;..1.:,.-;B::..::A:.:.R~S"""T""--+--.,...-....;.:H.::,2_B::.;A:.:R.:.:S::.....,. __+A::.:2=-,:B::..::A:.:.R~S+_..,..._ __,-:.:J...;4""T"'B.:::A:.:.RS::....----;K':":3:----+-..,...---:.H.:.:3:,....::B.:::A.:.:R.:::.S..,...__+-"B;.;.1--rB::.:AR.:.:S'-+_.:::.B2:;:....:B::..:A::.:.R:.;:S~

TS BS TX TI SIZE SPA. SIZE SPA. C1 HT_11'HT_12'HT_13,SIZE SPA. C5 08 SIZE SPA. C6 09 SIZE SPA. SIZE SPA. C4 HT-11'HT-12 HT-13 SIZE SPA. C7 010 SIZE SPA. SIZE SPA. G1

1 FT 15 11 9 10 6 7.5 5 6 77.5 35.0 35.0 35.0 6 16 155.5118.5 6 16 52.0 57.0 5 6.5 6 6 87.6 139 151 163 6 6 65.0 69.0 5 12 5 8.512
2 FT 16 12 9 10 6 7 5 6 77.5 36.0 36.0 36.0 6 14 155.5 118.5 6 14 49.0 54.0 5 6 6 6 79.0 140 152 164 6 6 64.0 69.0 5 12 5 8.5 12
4 FT 13 12 10 10 6 6.5 6 7 76.3 37.0 37.0 37.0 6 12 91.0 115.0 6 12 42.0 45.0 5 6 6 6 69.6 140 152 164 7 6.5 65.0 72.0 5 10.5 5 8 12
6 FT 13 13 10 10 6 6.5 6 7 67.3 37.0 37.0 37.0 7 15 77.0 88.0 7 15 43.0 45.0 6 7.5 6 6.5 64.3 141 153 165 7 6 64.0 72.0 5 12 5 8 12

8 FT 14 14 10 10 6 7 6 6.5 61.5 38.0 38.0 38.0 7 15 71.0 79.0 7 15 41.0 44.0 6 7 6 6 60.3 142 154 166 7 6 62.0 72.0 5 12 5 8 °
10 FT 15 16 10 10 6 6.5 6 6 63.9 35.0 39.0 39.0 7 14 76.0 85.0 7 14 49.0 51.0 6 6.5 6 6 57.6 144 156 168 7 6.5 61.0 72.0 5 12 5 8 °
12 FT 16 18 11 10 6 6.5 6 6 62.9 36.0 40.0 40.0 7 14 74.0 83.0 7 14 48.0 51.0 6 6.5 6 7 56.4 146 158 170 7 6.5 61.0 73.0 5 12 5 7.5 °
14 FT 18 19 12 10 6 6.5 6 6.5 61.8 38.0 42.0 42.0 7 14 72.0 82.0 7 14 48.0 51.0 6 6 6 7 55.8 147 159 171 7 6.5 61.0 73.0 5 12 5 7 °
16 FT 19 21 12 10 6 6 6 6 60.8 39.0 43.0 43.0 7 13 71.0 81.0 7 13 47.0 51.0 7 8 6 7 54.6 149 161 173 7 6.5 60.0 73.0 5 12 5 7 °
18 FT 20 22 12 10 7 8 7 8 64.6 40.0 44.0 44.0 7 13 70.0 81.0 7 13 47.0 51.0 7 7.5 6 6 53.8 150 162 174 7 6.5 60.0 73.0 5 12 5 7 °
20 FT 22 24 13 10 7 8 6 6 59.6 42.0 46.0 46.0 7 13 69.0 81.0 7 13 47.0 51.0 7 7 6 7 53.6 152 164 176 7 6.5 60.0 73.0 5 12 5 6.5 °
22 FT 23 25 14 10 7 7 6 6 59.8 43.0 47.0 47.0 7 12 69.0 80.0 7 12 47.0 50.0 7 6.5 6 7 53.5 153 165 177 7 6.5 60.0 73.0 5 12 5 6.5 °
24 FT 25 27 14 10 7 7 6 6 59.1 45.0 49.0 49.0 7 13 68.0 80.0 7 13 46.0 50.0 7 6.5 6 7 53.3 155 167 179 7 6 60.0 74.0 5 12 5 6 °
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CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 16 FEET
HEIGHT (HT): 8 THRU 13 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
f-

Vl
tIl

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S....;.;. *-"..:.T-'"[o+- ----'S'---- -*..:-T.:.:X;i.I ~

.rA2 BAR

J4 BAR-----1 I IH3 BAR-----l I I i I lJlj
*-__"-C4....;.;._---' *-__C::.,7....;.;._-......I' f------'0::.,1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.

N

'"

f-'2::-:6:----:Fc:;Tet-2::-:7::-+-::2-:::9-+-:c14::-+--:-1-:::0-+---=7:-+-,6:-.--:5+-,6:----r-----,6:-t---:5,-::8_.-:-6+5:-:1:-.--:0:-+-:::5-;:-1_.-;:-0+-:5:-:1:-.--:0+cc7:;-1---;1-:::3-+--:6:::7_.-;:-0-+-8-;:-0::-'-,0:-+---=-7+-,1--:3:-+_4,-:6:-.--:0+-:::5-;:-0_.0::--t----::7-+-=-,"6--=-l----:6:-+-----=7:--r--::-5_=_3_.0':-t----,-,15:-:7:-+----,-,16:-:9:---+----,-1-;:-8:-1-+---:8:-+--:7:-.--:5-+-;:-6-;:-6_.0:-+--:8:-;O:-.--:O+--:5:----r---;1-=2-+_5:-t-6::-+-:0:--J GENE RAL NOT ES:
28 FT 28 30 15 10 7 6.5 6 6 59.1 52.0 52.0 52.0 7 12 67.0 79.0 7 12 46.0 50.0 8 7.5 6 7 53.1 158 170 182 8 7.5 66.0 80.0 5 12 6 8 ° IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
30 FT 30 32 15 10 7 6 6 6 58.8 54.0 54.0 54.0 7 12 67.0 79.0 7 12 45.0 48.0 8 7 6 7 53.0 160 172 184 8 7 66.0 80.0 5 12 6 8 ° GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2

f-c::-:----:=-t-':-':--1---=-=-+----::-+"""';:-+---::--+-::-'-=-+----=--+----::--+--:C::--:--I--::-::-::--tr:-:=--:-+--=-=----:+r:--+----:'-----t---=--;-:-+r:-:----::-+----=--+----;-=-+---::-::--::--1I--=-::-::--t----::-+-----=:--+-::-+---::--+--=--=----=--+---:-::-:-+---c:-::-'::-+----;-:-::--+---::--+-::-r::-+r:-:----::-+--:--:----:+r::--+----:'-----t----::-+-----::-+-::--J FEET AND 4 FEET. FOR DES I GNFl LLS BET WE EN 2 FEET AND 4 FEET USE
f-,3",2:---:F::-:T:-f-c-:::3-;:-1-+-3::-3':-t-,1,-;5:-+.1-:::0-+---:8:----r1-7 ::-.5:-+----::7--+--::-7--::-+--:6,::3_.-;:-4-+-;:-5_=_5_.0::--t-,5::-5::-.-,0:-+--:5,-;5:-.--:0+_8::-+---c1,-'5:----r___=_74-;-.0:-+-,8::-7:-.--:0:-+----=-8-+----;-15,:-+---::5-;:-3_.-;:-0-+-_=_5-;:-6_.0::--t----:8:-+-----:7:--+--;:-6-+----::7---;+---::5-;:-2_.-;:-8-+-.1-:::6-;:-1+-,1--=7:-:3-+----;-18::-5:---+----:8:-+_6'--;:-.5--+--:6:-;6:-.--:0:-+--:8--:0,--.-:::0+-,5:-+---c1,-;2'-----t----:6:-+-----:8:-+-:O:--J THE GREA TER ME MB ER TH [ CKNESS. ARE A 0 F RE [N FOR CEME NTANDBAR
f-,3::-4:---:-F::-:T:-f-c-:::3-:-2-+-3::-4::-+-,1,-;6:-+.1-:::0-+--,8:----r1-::-7--+----::7--+--=7:-.--:5+-::6,::3_.-:::9-+-;:-5-;:-6_.0::--t-,5::-6::-'-,0:-+--:5--:6:-.-::0+_8::-+---c1:-4:-+___=_74-;-.0:-+-,8:-:6:-'-,0:-+----=-8-+----;-14-;-+---::5-:-2_.-;:-0-+--=-5-:-6_.0::--t----:8:-+r:-6,:::-+--;:-6-+--::-7::-+---::5-;:-2_.-;:-9-+-.1-:::6-:-2+-,1--=7::-:4-+----;-18::-6:---+----:8:-+_6:-+-:6:-;6:-.--:0:-+--:8--:0,--.-:::0+-,5:-+---c1,-;2'-----t----:6:-+-----:8:-+-:0:--J DI ME NS I ON S FROM THE 2 FEET AND 4 FEET TAB ULATE D DES I GNFl LLS •
f-,3::-6:----:F::-:T:-f-c-:::3-;:-4-+-3::-6::-t-,1,-;6:-+.1-:::0-+--,8:----r1--=-_7=-+----::7--+--=7:-.--:5+-::6-;3_.-,;-8-+-=-5-;:-8_.0::--t-,5::-8::-'-,0:-+--:5--:8:-.-::0+_8::-+---c1;-:4:-+___=_74-;-.0:-+-,8:-:5:-'-,0:-+----=-8-+----;-14::-+---::5.1_.-;:-0-+--=-5::-4_.0::--t----:8:-+_6'-,.:-5:-+____=_6-+-::6,--'-:::5-+--::5-;:-2_.-:-9-+-.1-::6-;:-4+-,1--=7--:6-+----;-18::-8:---+----:8:-+_6:-+-:6:-;6:-.--:0:-+--:8--:0,--.-:::0+-,5:-+---c1,-;2'-----t----:6:-+r:-8':::-+-:0:--J ARE A OF REI NF OR CEME NTEOUALS BAR ARE APE R F DOT SPA C I NG•

f-,3,:-8:----:F::-:T:-f-c-::3-;:-5-+-3::-7::-+-,1;-:7:-+.1-:::0-+--,8:----r____=_6-'5=--+----::7--+_7--=.;-'5+-::6--:-4_.--:-4-+-::5-;:-9_.0::--t_5::-9::-.-,0:-+--:5--:9:-.-::0+_8::-+---c1--:3:----r___=_74::-.0:-+-,8::-5:-'-,0:-+----=-8-+----;-13::-+---::5-;:-1_.-;:-0-+--=-5-=-3_.0::--t----:8:-+r:-6,:::-+--;:-6-+--,6-;:.-'.5-+--:::5-:::3_.-:-1-+-.1-;:-6-::5+-,1--=7;-:7-+--.-18::-9-:---i----:8:-+_6:-+-:6:-;6:-.--:0:-+--:8--:0,--.-:::0+-,5:-+---c1,-;2'-----t----:6:-+cc7:-.--:5:-+-,0:--J S P EC I AL DES I GNS ARE REO U IRE D WH ENTH E DES I GNFl LLIS LESSTHAN 1
f-,4=-0:----:F::-:T:-f-c-::3-::6-+-3,:-9::-t-,1;-:7:-+.1-:::0-+--,8:----rr6::-.5:-+----::7--+--::-7--::-+--:6--:-4_.-;:4-+-;:-6-:-0_.0::--t_6::-O:-.-,0:-+--:6:-;0_.-::0+_8::-+---c1,-;3:----r___=_73::-.0:-+-,8::-4:-'-,0:-+----=-8-+----;-13::-+---::5-:::0_.-;:-0-+--=-5-;:-3_.0::--t----:8:-+_6'-,.:-5:-+____=_6-+----=6_r--::-5-:::3_.-:-1-+-.1-;:-6-;:-7+-,1--=7--:9-+----;-1:-:9;:-1-+---:8:-+-----:6::-+-:6:-:6:-.--:0:-+--:8--:0,--.-:::0+-,5:-+---c1,-;2'-----t----:6:-+cc7;:-.--:5:-+-,0:--J F DOT OR GREA TER THAN 5° FEET.

42 FT 37 40 17 10 8 6 7 6.5 64.3 61.0 61.0 61.0 8 12 73.0 84.0 8 12 50.0 52.0 8 6 6 6 53.1 168 180 192 9 7 72.0 86.0 5 12 6 7.5 °
f-,4:-4:---:F::-:T:-f-c-:::3-;:-8-+-·4':-1+-:1;-:8:-+·1-:::0-+--,8:----r1-6::-+--;:7--+---'--::7:-'-+--:6-;:5-.-:::0-+-;:-6-;:-2-.0::--t-6::-2;:-.-,0:-+--:6;-:8:-.-::0+-8::-+---c1,-;2'-----t---=-73::-.0:-+-'8:-:3;:-.-'0:-+----=-8-+----;-12=-+---':4-:::9-.-;:-0-+--=-57-1 -.0::--t----:8:-+-----:6:-+-=-7-+----=8-t---::5-;:-6-.=--6-+-·1-;:-6-;:-9+-1,-;8:-:1--+----;-19:-:3::---i----:9:-+-----:7::-+-:7:-:2:-.--:0:-+--:8C:6'--.-:::0+-'5:-+---c1'-;2'-----t----:6:-+-----:7::-'-+-:0:--J DI ME NS I ON S ARE I N INC HESUNLESSOTHER WI SESPEC I FIE D.
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SPAN (S) = 16 FT HEIGHT (HT) = 14 FT OR 15 FT OR 16 FT
MEMBER TOP SLAB BARS BOTTOM SLAB BARS WALL BARS

DESIGN THICKNESS A1 BARS J3 BARS H1 BARS H2 BARS A2 BARS J4 BARS H3 BARS B1 BARS B2 BARS 0
z

FILL K2
SIZE

K3 <t
TS BS TX TI SIZE SPA. SIZE SPA. C1

HT=14'HT=15'HT=16' SIZE SPA. C5 Q8 SPA. C6 Q9 SIZE SPA. SIZE SPA. C4
HT=14'!-IT=15 HT=16

SIZE SPA. C7 Q10 SIZE SPA. SIZE SPA. G1
0
w

1 FT 15 11 12 13 6 7.5 6 8 82.9 35.0 35.0 39.0 6 16 160.5 120.5 6 16 51.0 55.0 5 6.5 6 6 97.5 175 187 199 7 7 70.0 71.0 5 10.5 5 7 12 -..J
<t

2 FT 16 12 12 13 6 7.5 6 8 82.9 36.0 36.0 40.0 6 15 160.5 120.5 6 15 49.0 52.0 5 6 6 6 93.3 176 188 200 7 7 69.0 71.0 5 12 5 7 12 w
Vl

4 FT 12 13 13 13 6 6.5 6 6.5 94.8 36.0 36.0 36.0 7 16 92.0 94.0 7 16 46.0 46.0 5 6 6 6.5 87.8 177 189 201 7 7 68.0 73.0 5 8.5 5 6.5 12 >-
-..J

6 FT 13 13 13 13 6 7 6 7 82.5 37.0 37.0 37.0 7 16 77.0 81.0 7 16 44.0 45.0 6 7.5 6 6 79.3 177 189 201 7 6 66.0 71.0 5 12 5 6.5 12 -..J
<t

8 FT 14 15 13 13 6 7 6 6.5 77.9 38.0 38.0 38.0 7 15 73.0 77.0 7 15 43.0 44.0 6 7.5 6 6.5 77.8 179 191 203 7 6.5 64.0 72.0 5 12 5 6.5 0 ::
10FT 15 16 13 13 6 7 6 6 80.9 39.0 39.0 39.0 7 15 78.0 83.0 7 15 50.0 51.0 6 6.5 6 6 75.3 180 192 204 7 6 63.0 72.0 5 12 5 6.5 0 z

0

12 FT 16 18 14 13 6 6.5 6 6 78.5 40.0 40.0 40.0 7 14 76.0 82.0 7 14 49.0 51.0 6 6.5 6 6 73.8 182 194 206 7 6.5 63.0 72.0 5 12 5 6 0
0::
>-

14 FT 17 19 14 13 6 6 7 7.5 81.6 41.0 41.0 47.0 7 13 74.0 81.0 7 13 49.0 51.0 6 6 7 7.5 75.0 183 195 207 7 6.5 62.0 72.0 5 12 5 6 0
u
W
-..J

16 FT 19 21 15 13 6 6.5 7 7.5 80.9 43.0 43.0 49.0 7 14 73.0 81.0 7 14 49.0 51.0 7 8 7 7.5 74.0 185 197 209 7 6.5 62.0 73.0 5 12 6 8 0 w

18 FT 20 22 16 13 6 6 7 7.5 80.0 44.0 44.0 50.0 7 13 72.0 80.0 7 13 49.0 51.0 7 7.5 7 7.5 72.9 186 198 210 7 6.5 62.0 73.0 5 12 6 8 0 z
w

20 FT 22 24 16 13 6 6 7 7 79.1 46.0 46.0 52.0 7 13 71.0 80.0 7 13 48.0 51.0 7 7 7 7.5 72.3 188 200 212 7 6.5 62.0 73.0 5 12 6 8 0 W
<Il

22 FT 23 25 17 13 7 7.5 7 7 78.8 47.0 47.0 53.0 7 13 70.0 80.0 7 13 48.0 51.0 7 6 7 8 71.5 189 201 213 7 6 62.0 73.0 5 12 6 7.5 0 Vl
<t

24 FT 25 27 17 13 7 7 7 7 78.1 49.0 49.0 55.0 7 13 70.0 80.0 7 13 48.0 51.0 7 6.5 7 7 71.3 191 203 215 7 6 61.0 73.0 5 12 6 7.5 0 :r:

26 FT 26 29 18 13 7 7 7 7 78.1 50.0 50.0 56.0 7 12 69.0 79.0 7 12 48.0 51.0 7 6 7 8 71.0 193 205 217 8 7.5 67.0 80.0 5 12 6 7 0 ~

28 FT 28 30 19 13 7 6.5 7 7 78.3 52.0 52.0 52.0 7 12 68.0 79.0 7 12 47.0 51.0 8 7.5 6 6 67.8 194 206 218 8 7.5 67.0 80.0 5 12 6 6.5 0 >-
30 FT 29 32 19 13 7 6 7 6.5 77.9 53.0 53.0 59.0 7 12 68.0 79.0 7 12 47.0 51.0 8 7 7 7.5 70.5 196 208 220 8 7 67.0 80.0 5 12 6 6.5 0

w
w

32 FT 31 33 20 13 8 7.5 7 6.5 78.1 55.0 55.0 61.0 8 15 76.0 87.0 8 15 53.0 57.0 8 7 7 8 70.4 197 209 221 8 6.5 67.0 80.0 5 12 6 6.5 0
:r:
Vl

34 FT 32 34 20 13 8 7.5 7 6 77.6 56.0 56.0 62.0 8 14 75.0 86.0 8 14 53.0 56.0 8 6 7 7 70.0 198 210 222 8 6 67.0 80.0 5 12 6 6.5 0 ~
36 FT 33 36 22 13 8 7 7 6.5 78.8 57.0 63.0 63.0 8 14 75.0 86.0 8 14 53.0 56.0 8 6.5 7 7.5 70.3 200 212 224 8 6 67.0 81.0 5 12 6 6 0 :r:

>-
38 FT 34 37 23 13 8 6.5 7 6.5 79.1 58.0 64.0 64.0 8 13 75.0 85.0 8 13 53.0 56.0 8 6 7 7.5 70.3 201 213 225 8 6 67.0 81.0 5 12 6 6 0 z
40 FT 36 39 23 13 8 6.5 7 6.5 79.0 60.0 66.0 66.0 8 13 75.0 85.0 8 13 51.0 54.0 8 6.5 7 7.5 70.3 203 215 227 8 6 67.0 81.0 5 12 7 7.5 0

0

>-
42 FT 37 40 23 13 8 6.5 7 6 78.9 61.0 67.0 67.0 8 12 74.0 84.0 8 12 51.0 53.0 8 6 7 7 70.3 204 216 228 9 7 73.0 87.0 5 12 7 7.5 0 z

w
44 FT 38 42 24 13 8 6 7 6 79.8 68.0 68.0 68.0 8 12 74.0 83.0 8 12 50.0 52.0 8 6 7 7 70.8 206 218 230 9 7 73.0 87.0 5 12 7 7.5 0 Vl

w
46 FT 39 43 26 13 8 6 7 6.5 81.4 69.0 69.0 69.0 8 12 74.0 83.0 8 12 50.0 52.0 8 6 7 7 71.3 207 219 231 9 7 73.0 87.0 5 12 7 7.5 0 0::

0-

48 FT 40 44 27 13 8 6 7 6 82.1 70.0 70.0 70.0 8 12 74.0 82.0 8 12 49.0 51.0 8 6 7 7 71.6 208 220 232 9 7 73.0 88.0 5 12 7 8 0
~

50 FT 41 45 28 13 9 7.5 7 6 83.0 71.0 71.0 71.0 9 15 82.0 89.0 9 15 57.0 58.0 8 6 7 7 72.0 209 221 233 9 6.5 73.0 88.0 5 12 7 8 0
-..J
<t
W
Vl

<t

~

C5 Q8

GENERAL NOTES:
IF DESIGN FILL IS BETWEEN TABULATED DESIGN FILLS. USE THE NEXT
GREATER TABULATED DESIGN FILL. EXCEPT FOR DESIGN FILLS BETWEEN 2
FEET AND 4 FEET. FOR DESIGN FILLS BETWEEN 2 FEET AND 4 FEET USE
THE GREATER MEMBER THICKNESS. AREA OF REINFORCEMENT AND BAR
DIMENSIDNS FRDM THE 2 FEET AND 4 FEET TABULATED DESIGN FILLS.
AREA DF REINFDRCEMENT EQUALS BAR AREA PER FOOT SPACING.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS LESS THAN 1
FDDT DR GREATER THAN 50 FEET.

DIMENSIDNS ARE IN INCHES UNLESS OTHERWISE SPECIFIED.

DESIGN FILLS ARE MEASURED FROM THE TOP OF TOP SLAB TO THE TOP OF
EARTH FILL DR ROADWAY.

CULVERTS MEET STRENGTH AND SERVICEABILITY REQUIREMENTS FOR THE
DESIGN VEHICULAR LIVE LOAD HL-93 MINUS THE LANE LOAD.

SHEET NO.

27 OF 27703.87

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

1210112011
9/2912011

CONCRETE
TRIPLE BOX CULVERT

MEMBER THICKNESS
BAR SIZE. SPACING & DIMENSIONS

SPAN (S): 16 FEET
HEIGHT (HT): 14 THRU 16 FEET

DATE EFFECTIVE:
DATE PREPARED:

Vl
tIl

Vl
>-

CL.
1 ~"

B2 BAR -. 2"
CL .

~2" CL. (H1. H2. J3. B1 & B2 BARS)

~

~
~3" CL. (H3. J4. B1 & B2 BARS)

-~

1 ~" <-B1 BAR
cL.'1-

I

! H2

T
I 1 I"

I B1 BAR---; 1---.. it
Ii. WALL ~ I~ ----:;S,----- *-,,-,-T-,-;Io+- -----'S'----- -*..:-T:..:.X;i.I ~

.r-A2 BAR

J4 BAR-----1 I IH3 BAR-----1 I I i, I lJiJ
*-__"-C4'-----_---' *-__C=-7'-----_-......I' ;------'Q=-1--=O_~ lJ1.:J .

BAR DIMENSIONS DIAGRAM
syMMETRICAL ABOUT Ii. CULVERT.
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SHEET NO.

1 OF 1

CAPPED OR
DIPPED FOOT

APPROVED VOID
ANCHORAGE OR
INDIVIDUAL HIGH >­
CHAIR j

<t
U

Z
o
0::
f­
U
W
-..J
W

Z
W
W
<Il

Vl
<t
I

" A"

SUPPORTS
FOR

REINFORCEMENT

706.35H

BAR

TURNED-UP FOOT
SECTION

CHAIR - CHC

PART DETAIL

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CONCRETE

0710112004
9/312009

VOIDS MAX. SPACING
14 " & LESS 4 '_0"
16 " & 17 " 3'-0"

19" 2'-6"
21 " 2'-0"
22 11 21"

23/1 & UP 18"

8 t" (MAX.)

DATE EFFECTIVE:
DATE PREPARED:

ALL CONTACT POINTS ON WIRE BAR SUPPORTS SHALL BE SECURELY WELDED.

A TURNED-UP. CAPPED OR DIPPED FOOT SHALL BE ON ALL BAR SUPPORTS
BEARING ON FORMS. WHERE BAR SUPPORTS ARE USED ON EARTH OR
AGGREGATE SUBGRADES. SUITABLE PLATES. CONTINUOUS BARS OR PRECAST
CONCRETE BAR SUPPORTS SHALL BE PROVIDED TO PREVENT
DISPLACEMENT OF THE SUPPORT FOOT.

ALL DIMENSIONS TO REINFORCING STEEL ARE TO 11. BAR EXCEPT WHERE CLEAR
DISTANCE FROM FACE OF CONCRETE IS INDICATED. HEIGHT OF
BAR SUPPORTS TO BE THAT REQUIRED TO SUPPORT BARS IN EXACT POSITIONS
SHOWN ON PLANS .

SPIRAL REINFORCING SHALL BE SUPPORTED BY USE OF APPROVED SPIRAL
SPACERS AT NOT MORE THAN 3~O" CENTERS. PAYMENT FOR SPACERS
AND ALL OTHER BAR SUPPORTS WILL BE CONSIDERED COMPLETELY COVERED BY
THE CONTRACT UNIT PRICE FOR OTHER ITEMS.

WHEN BARS OF DIFFERENT SIZES ARE USED IN THE SAME MEMBERS. THE
SELECTION OF BAR SUPPORTS SHALL BE BASED ON THE LARGER SIZE.

SUPPORTS FOR THE UPPER LAYERS NEED NOT BE DIRECTLY OVER THE SUPPORTS
BELOW·

ALL BAR SUPPORTS SHALL BE IN ACCORDANCE WITH C.R.S. I. MANUAL OF
STANDARD PRACTICE. EXCEPT AS SHOWN .

WIRE BAR AND REINFORCING BAR SUPPORTS USED WITH EPOXY COATED
REINFORCING STEEL SHALL BE COATED ENTIRELY WITH AN EPOXY OR
PLASTIC MATERIAL.

ALL UNCOATED WIRE BAR SUPPORTS SHALL HAVE CAPPED OR DIPPED FEET FOR
THOSE APPLICATIONS WHERE MINIMIZING RUST SPOTS AND
SURFACE BLEMISHES ARE EXPECTED TO BECOME VISIBLE. COLOR SHALL MATCH
CONCRETE.

INDIVIDUAL HIGH CHAIRS AND SPACING WILL BE PERMITTED AS APPROVED BY
THE ENGINEER. INDIVIDUAL HIGH CHAIRS SHALL NOT BE
PERMITTED FOR USE ON SOLID SLAB AND VOIDED SLAB BRIDGES. EXCEPT AS
SHOWN.

PLASTIC BAR SUPPORTS SHALL MEET OR EXCEED THE LOAD CARRYING CAPACITY
OF AND BE PLACED AT THE SAME SPACING FOR STEEL WIRE BAR
SUPPORTS AS SHOWN.

ELEVATION
CONTINUOUS HIGH

#4 GAGE 2" THRU 5" HEIGHT
#2 GAGE OVER 5" THRU 9"
#C GAGE OVER 9" HEIGHT--~

~I

#2 GAGE (CORRUGATED PREFERRED)'
(SMOOTH ACCEPTABLE) !

OF SLAB
(SB)

m, oc ;;"m~
PRESTRESSED PANEL

~
SECTION
BOLSTER

PART SECTION G-G

(MAX. )

PART CROSS
SECTION

18"
(MAX. )

18/1

.-p.',

JOINT
TOP OF SLAB

END OF SLAB

C TO C LEGS 2 f'

ELEVATICIN
BEAM BOLSTER

r TOP OF SLAB
f(CHC)

SPACING
3 '_0" MAX.

."/>:.

(1) CLEAR DISTANCE AS
SPECIFIED ON PLANS.

I'"

.-,.:.

PART SECTION B-B
BOTTOM SLAB

(SB)

TURNED-UP FOOT~ A~A

"",E -=C----'--TO=----.:C=----=L-=-E-=-GS=---=2:....i'--"____ LP "V
, #7 GAGE SMOOTH THRU 2"hi#4 GAGE SMOOTH OVER 2" ~

~ ~ ~ =-,,-,~ l'CAPPE~ OR
DIPPED FOOT

SECTION
BB

: c #4 GAGE SMOOTH~\

~~=:=====Iil===:II=======,:::::::II===::::::::'1=
ELEVATICIN

1" UPPER HEAVY BEAM
(SPECIAL 1" UHBB)

.'p:'

(CHC) 3~0" MAX. SPACING

( BBU) OR (BB)

SPECIAL

AX. SPACIN
(SB) 2 '-0"

B--J

TYPICAL - BOX CULVERTS

CLEAR DISTANCE AS
SPECIFIED ON PLANS.

CONST. JO~~

SECTION
- BBU

3 _0" MAX. SPACIN"
~11. OF BAR AS

~
SPECIFIED
ON PLANS

.:"':. .'p.', '"A" .:".,:. [ I .:.;. ''1\'-1.j6:.
'"1>:'

.:4,', IV (BB) OR (BBU)
.. .'p.', ;';\ (BB)

12 11 I (BB) I 3 '-0" MAX. I
(MAX. ) SPACING

PART LONGITUDINAL SECTION

DECK GIRDERS}
SUBSTRUCTURE BEAMS

VOIDED SLAB DROP PANELS RECOMMENDED METHOD
BOX GIRDER CROSS BEAMS

TYPICAL - BEAMS & GIRDERS

(MAX. )

- 12 11 (~AX. ) - (MAX·I) 12 11

~

I I
(1 ) CLEAR DISTANCE AS ~- SPECIFIED ON PLANS. - I I

.:",',
..

."p.',

.:~'. ( \ ''A', ( .:110:. ."/>:. .:.6,', ( I ':4,', (\ 'i'lI',

':~'.r----- _____ ':~".:.\ - l"~ ~.'I\'
:: ."..~

~ ~~CONST. JOINTJ-::;;
..--..:.:... '--

2/-0" (SB) 3/-0" MAX. SPACING 2 /-0 11

':.6,',

.'A,"

PART CROSS SECTION
BOX GIRDER

~UP FOOT

~OR
DIPPED FOOT

SECTION
- SB

(SB)

CHAIR

12" 12/1

.'/>:.

r

.j6,'•

(MAX. )

P~?=~~~~r¥~~~~s.~~1~..~~~~~~~~~:~~bC~ ,':~ ,J',,:"
PANEL

12" G PART SECTION F-F
( MAX. ):---11. GIRDER

PART CROSS SECTION
SLABS ON PRECAST PRESTRESSED PANELS

5"

C TO C LEGS 2f'

E-E

ELEVATION
SLAB BOLSTER

~#4 GAGE (CORRUGATE

\
PREFERRED) (SMOOTH
ACCEPTABLE)

I--- #6 GAGE ---

ELEVATION
BEAM BOLSTER UPPER

IE
, #7 GAGE SMOOTH THRU 2"

c:=1==:=#4=G=AG=E=~M=10=0=TH=0=VE=R::11=2'='=-"-=='='3=1==: A

.j6,',

(SB)

':.6,',

(1 I CLEAR DISTANCE AS
SPECIFIED ON PLANS.

PART SECTION A-A

''A',

."/>:.

.,,'. .'A.

NOTE: VARY CHC HEIGHT AS
REQUIRED FOR BOX GIRDERS.

r TOP OF SLAB
f(CHC)

(2 )

:> (SB)---.!

GIRDER

."/>:.
.'A,"

(SB) 4 '-0"
MAX. SPACING

(2) DISTANCE TO BOTTOM OF TRANSVERSE
BAR AS SPECIFIED ON PLANS.

SPECIAL 1" (UHBB) OR
#6 REINFORCING BAR

(CHC)

CHAIR

(1) CLEAR DISTANCE AS
SPECIFIED ON PLANS.

TOP OF SLAB
(SB)

PART PART
SECTION D-D SECTION

SPANS - WITH VOIDS

PRESTRESSED
DOUBLE TEE GIRDER

PART SECTION H-H

SLAB

(CHC) 2'-0"

N

H~

SPACING
PART SECTION C-C

SLAB SPANS - NO VOIDS (SOLID)
NO LONGITUDINAL STRINGERS

(SB) 2'-0"

N

(CHC)

12"

OR GIROER~

PART CROSS SECTION
W BEAM SPANS

PLATE GIRDER SPANS
PRESTRESSED GIRDER SPANS

DECK GIRDER SPANS
BOX GIRDER SPANS (TOP SLAB ONLY)

SLABS ON STRINGERS AND GIRDERS
2 '_0" MAX

TRUSSES

PART CROSS SECTION

4~0" MAX. SPACING

12 "

12 "

I( MAX. ) MAX. SPACING-----
~

- A__
•:4,", .:A" ~

l-''A',

.:ib.:. -it'..
0 \

.'1\' r\. .:.;. ('; ':4.', ·:l1i· L \ .:"':. .(

-
~-

12 11 (SB) 4 /-0 11 MAX. SPACING
(MAX. )

A~11. STRINGER

APPROVED VO ID ::
ANCHORAGE OR
INDIVIDUAL HIGH

CLEAR DISTANCE AS I
SPECIFIED ON PLANS. ~E

PART CROSS
SECTION

PART CROSS SECTION
SLABS ON PIS DOUBLE-TEE

."f\.

18 "

."/>:.

."/>:.

(MAX. )

12 "

(MAX. I MAX. SPACING

."p.', "\
HI:p;. Ii

'~:'o .:.tJ.... ,l -'Po". (

~ ~- L TOP
~

OF- -

(CHCI

(1 )

(SB)

(MAX. ) SPACING

.:.6,', ''I\.~ - ~(I~

.:/(. -
.j6,', .:6:.

o f,'"'' .:6:.
o-f--. 0

(I .:~'. .~:. (I I .:"':. n
(1 ) CLEAR DISTANCE AS =i C~ 1---.1'

SPECIFIED 0 PLA S. (SBI





TYPICAL TRENCH DETAIL
PIPE INSTALLATION AND BEDDING

TOP OF STRUCTURAL
BACKF ILL ZONE
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SOIL SHALL BE FINE GRADED TO
SHAPE OF BOTTOM OF PIPE-ARCH.
OR BEDDING BLANKET OF GRANULAR
MATERIAL SHALL BE SHAPED WITH
TEMPLATE. BEDDING WIDTH SHALL
BE LIMITED TO A MAXIMUM OF TWO­
THIRDS THE SPAN.

ADDITIONAL BACKFILL

SHAPED BEDDING

PAVEMENT

TOP OF STRUCTURAL
BACKFILL ZONE

EXISTING GROUND

CORNER SUPPORT ZONE
SUITABLE MATERIAL.
HIGHLY COMPACTED.

w
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W
0...

0...
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ww
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uw
zz
::::JO
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KET

AS REQUIRED ON
THE PLAN SHEETS

~ROUGH EXCAVATIO'
FOR BEDDING BLANKET.

C PIPE DIA

HAUNCH
AREA

EXISTING
GROUND

NOTE:

Al MINIMUM STRUCTURAL BACKFILL OVER TOP OF PIPE SHALL
BE ONE-EIGHTH DIAMETER OR SPAN OF PIPE OR ONE FOOT
WHICHEVER IS GREATER.

Bl BEDDING BLANKET OF LOOSE FILL SHALL BE ROUGHLY SHAPED
TO FIT BOTTOM OF PIPE. MINIMUM THICKNESS BEFORE
PLACING PIPE SHALL BE AS FOLLOWS:

DEPTH OF MIN. BEDDING
CORRUGATION THICKNESS

I" 1""2

1" 2"
2" 3"

C) TRENCH INSTALLATIONS - 2 FEET MINIMUM EACH SIDE OF
CULVERT. THIS RECOMMENDED LIMIT SHOULD BE MODIFIED
AS NECESSARY TO ACCOUNT FOR VARIABLES SUCH AS POOR
IN-SITU SOILS. EMBANKMENT INSTALLATIONS - ONE
DIAMETER OR SPAN EACH SIDE OF CULVERT.

V-SHAPED BEDDING

ALTERNATIVE-SHAPED BEDDING

PIPE-ARCH TRENCH DETAIL

BEDDING AND CORNER ZONE TREATMENT
FOR PIPE ARCH STRUCTURES

SHEET NO.

1 OF 5725.00C

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CORRUGATED METAL PIPE
INSTALLATION METHODS

04/0112011

311012011
DATE EFFECTIVE:
DATE PREPARED:

NOT HIGHER THAN
INLET FLOW LINE

ROADBED

FLOW LINE AFTER EXPECTED SETTLEMENT

TYPICAL CAMBERED FLOW LINE
NOTE:

ON YIELDING SOIL. PIPE CULVERTS SHALL BE PLACED ON A
CAMBERED FLOW LINE. THE AMOUNT OF CAMBER WILL VARY WITH
SOIL CONDITIONS AND WILL BE SPECIFIED ON THE DESIGN PLANS.

FLOW LINE
AS LAID

X

PIPE-ARCHES
SPAN SPACE X

UP TO 36" 12"
36" TO 108" 1/3 ARCH SPAN
108" TO 189" 36"

S

MULTIPLE STRUCTURE SPACING

PIPE
DIAMETER SPACE S

UP TO 24" 12"
24 " TO 72" ~ PIPE DIA
72" AND OVER 36"



CORRUGATED METALIC-COATED STEEL CIRCULAR PIPE LOCK SEAM

SPECIFIED MINIMUM
DIAMETER COVER
OF PIPE 1,0RRUGATEClSP I RAL

RIB

0.06'1

MAXIMUM ALLOWABLE OVERFILL HEIGHTS (1)

0.079
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* FOR TRENCH INSTALLATION ONLY

D

FT.

0.168

B C

99 88

231 206

3'17 308

15'1 137

277 2'17

107 95

198 176

173 15'1

693 617

FT. FT.

396 352

'162 '111

126 112

139 123

555 '193

116 103

77

301

201

2'11

A

89

'181

'101

3'1'1

13'1

172

602

109

FT.

120

100

150

81

75

88

D

69

97

161

121

2'12

277

108

138

323

'18'1

FT.

387

19'1

C

92

72

78

8'1

101

288

202

252

126

112

168

50'1

FT.

'103

336

0.138

B

9'1

87

81

227

283

103

113

FT.

'153

189

162

32'1

378

1'12

126

566

A

89

82

98

281

1'11

39'1

'192

2'16

197

109

16'1

123

328

FT.

D

7'1

61

51

67

83

95

56

191

111

223

267

FT.

167

13'1

33'1

0.109

B C

63 56

98 87

73 65

88 78

68 60

80 71

251 22'1

293 261

1'17 131

352 31 '1

FT. FT.

176 157

126 112

110 98

220 196

'1'10 392

A

85

96

76

191

255

109

382

219

FT.

306

127

153

D

57

67

'15

50

80

'10

201

161

115

13'1

FT.

100

SPECIFIED THICKNEWW OF COATED SHEET (IN.)

C

51

'17

70

93

62

'13

'10

80

56

22'1

280

187

FT.

112

160

1'10

B

78

'18

52

57

63

'15

70

90

251

209

157

105

31'1

FT.

179

126

A

78

61

91

68

273

218

109

137

182

FT.

156

D

'11

72

36

96

82

'18

57

115

FT.

C

32

75

37

'11

3'1

56

90

'15

6'1

50

128

22'1

1'19

112

FT.

179

B

8'1

39

'12

63

72

56

36

50

'16

201

251

167

1'13

126

FT.

100

A

62

87

73

55

219

175

109

125

1'16

FT.

2

2

2

2

2

2

FT.FT.

21

15

78

2'1

18

72

5'1

'18

36

'12

8'1

66

12

60

30

IN.

90

96

2

2

33 30 '12

39

37

35

59 52

55 '19

76

71

67

63

65 92 82

87 77

-..J
<t
W
Vl

<t

102 2 3 37 33 52 '16 67 59 82 73

108 2 3 '19 '1'1 63 56 77 69

11 '1 2 3 '16 '11 60 53 73 65

120 2 3 '1'1 39 57 50 69 62

126 2 3 5'1 '18 66 59

CORRUGATED METALIC-COATED STEEL CIRCULAR PIPE RIVETED SEAM
MAXIMUM ALLOWABLE OVERFILL HEIGHTS (1)

SPECIFIED THICKNEWW OF COATED SHEET (IN.)
SPECIFIED MINIMUM 0.109. COVER 0.06'1 0.079 0.138 0.168

~~~CORRUGATEDSPIRAL~S~I~N~G~L~E~R~IV~E~T~D~O~UB~L~E~R~I~V~E~T~S~IN~G~L~E~R~IV~E~T~D~O~U~B~LE~R~I~V~E~T+S~IN~G~L~E~R~I~VE~T~D~O~U~B~LE~R~I~V~E~T~S~I~NG~L~E~R~I~V~E~T~D~O~U~B~L~E~R~IV~E~T~S~I~N~GL~E~R~I~V~E~T~DO~U~B~L~E~R~I~V~ET~
RIB A B A B A B A B A B A B A B A B A B A B

A = 2-2/3 U X 1/2 u CORRUGATIONS.
B = 3 u X 1 u CORRUGATIONS.
C = 5 u X 1 u CORRAGATIONS
D = 3/'1 u X 3/'1 u X 7-1/2 u SPIRAL RIB

IN.

12

15

FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT.

1 1 1'13 185 2'15 156 255 305 200 382 '1'10 209 '119 5'1'1 219 '138 60'1

1 1 11'1 1'18 196 12'1 20'1 2'1'1 160 306 352 168 335 '136 175 351 '183

(1) MAXIMUM OVERFILL MEASURED FROM THE TOP OF
PIPE TO SURFACE.

18 1 1 95 123 16'1 10'1 170 203 133 255 293 1'10 279 363 1'16 292 '103

21 1 1 82 105 1'10 89 1'16 17'1 11'1 219 251 120 239 311 125 251 3'15

2'1 1 1 71 92 123 78 127 153 100 191 220 105 209 272 109 219 302

30 1 1 57 7'1 98 62 102 122 80 153 176 8'1 168 218 88 175 2'12

36 1 1 '18 62 82 52 85 102 67 127 1'17 70 1'10 181 73 1'16 201

'12 1 1 '11 53 70 '1'1 73 87 57 109 126 60 120 156 63 125 173

'18 1 1 36 '16 61 39 6'1 76 50 96 110 52 105 136 55 110 151

CORRUGATED METAL PIPE
INSTALLATION METHODS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

5'1

60

66

72

78

8'1

90

96

102

108

11'1

120

126

1 2 55 35 57 68 '1'1 85 98 '17 93 121 '19 97 13'1

1 2 '19 61 '10 76 88 '12 8'1 109 '1'1 88 121

1 2 '15 55 80 38 76 99 '10 80 110

1 2 '11 51 73 35 70 91 36 73 101

1 2 38 '17 68 8'1 3'1 67 93

1 2 35 '1'1 63 78 31 63 86

1 2 33 '11 59 73 81

1 2 38 55 68 76

2 3 36 52 6'1 71

2 3 '19 60 67

2 3 '16 57 6'1

2 3 '1'1 5'1 60

2 3 52 58

DATE EFFECTIVE: 0410112011

DATE PREPARED: 31912011 725.00C
SHEET NO.

2 OF 5



CORRUGATED H32 ALUMINUM CIRCULAR PIPE LOCK SEAM

SPECIFIED MINIMUM
DIAMETER COVER
OF PIPE 1,0RRUGATEClSPIRAL

RIB

MAXIMUM ALLOWABLE OVERFILL HEIGHTS (1)

IN.

12

15

18

21

24

30

36

42

48

54

60

66

72

78

84

90

96

102

108

114

120

FT.

2

2

2

2

FT.

2

2

2

2

2

2

2

3

3

3

3

3

4

4

4

A

FT.

132

106

88

76

66

SPECIFIED THICKNEWW OF COATED SHEET (IN.)

0.06 0.075 0.105

BCD ABC DAB C D A

FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT.

152 71 165 191 97 232 267 156 298

122 57 132 153 78 185 213 125 239

101 47 110 127 65 155 178 104 199

87 41 95 109 56 132 152 89 170

76 35 83 96 49 116 133 78 149

61 28 66 76 39 93 107 62 119

51 24* 55 64 32 77 89 52 99

43 55 28* 66 76 45 85

38 48 58 67 39 75

34 42 51 59 35 66

30 38 53 31* 55

28 35 48

25 32 44

29 41

38

36

33

0.135

B C
FT. FT.

357

286

238

204

178

143

119

102

89

79

71

65

59

55

51

48

45

42

39

D

FT.

221

176

147

126

110

88

74

63

55

49

44

40

A

FT.

364

291

243

208

182

146

121

104

91

81

68

56

46

0.164

B C
FT. FT.

420

336

280

240

210

168

140

120

105

93

84

76

70

65

60

56

53

49

47

42

39

D

FT.

* FOR TRENCH INSTALLATION ONLY
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126 2 4

CORRUGATED H32 ALUMINUM CIRCULAR PIPE RIVETED SEAM
MAXIMUM ALLOWABLE OVERFILL HEIGHTS (1)

SPECIFIED THICKNEWW OF COATED SHEET (IN.)
SPECIFIED MINIMUM 0.105. COVER 0.06 0.075 0.135 0.164

~~~CORRUGATEDSPIRAL~S~I~N~G~L~E~R~IV~E~T~D~O~UB~L~E~R~I~V~E~T~S~IN~G~L~E~R~IV~E~T~D~O~U~B~LE~R~I~V~E~T+S~IN~G~L~E~R~I~VE~T~D~O~U~B~LE~R~I~V~E~T~S~I~NG~L~E~R~I~V~E~T~D~O~U~B~L~E~R~IV~E~T~S~I~N~GL~E~R~I~V~E~T~DO~U~B~L~E~R~I~V~ET~
RIB A B A B A B A B A B A B A B A B A B A B

IN. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT.

12 1 1 77 120 141 77 154 175 133 269 239 138 282 359 144 291 466

15 1 1 62 96 113 62 123 140 107 215 191 111 226 287 115 232 373

18 1 1 51 80 94 51 103 117 89 179 160 92 188 239 96 194 311

21 1 1 44 68 81 44 88 100 76 154 137 79 161 205 82 166 266

24 1 1 38 60 71 38 77 88 67 135 120 69 141 179 72 145 233

30 1 2 56 31 62 70 53 108 96 55 113 144 57 116 186

36 1 2 47 26 51 58 44 90 80 46 94 120 48 97 155

42 1 2 40 50 38 77 68 40 81 103 41 83 133

48 1 2 35 44 33 67 60 35 71 90 36 73 116

A = 2-2/3 u X 1/2 u CORRUGATIONS.
B = 3 u X 1 u CORRUGATIONS.
C = 5 u X 1 u CORRAGATIONS
D = 3/4 u X 3/4 u X 7-1/2 u SPIRAL RIB

(1) MAXIMUM OVERFILL MEASURED FROM THE TOP OF
PIPE TO SURFACE.

CORRUGATED METAL PIPE
INSTALLATION METHODS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

54 1 2 31 39 30 56 53 31 63 80 32 65 104

60 1 2 28 35 48 28 56 72 29 58 93

66 1 2 26 32 44 65 26 53 85

72 1 3 24 29 40 60 24 47 78

78 1 3 27 37 55 72

84 1 3 34 51 67

90 1 3 32 48 62

96 1 3 30 45 58

102 2 4 42 55

108 2 4 40 51

114 2 4 46

120 2 4 41

126 2 4

DATE EFFECTIVE: 0410112011

DATE PREPARED: 31912011 725.00C
SHEET NO.

3 OF 5



CORRUGATED H34 ALUMINUM CIRCULAR PIPE LOCK SEAM

SPECIFIED MINIMUM
DIAMETER COVER
OF PIPE 1,0RRUGATEClSPIRAL

RIB

MAXIMUM ALLOWABLE OVERFILL HEIGHTS (1)

IN.

12

15

18

21

24

30

36

42

48

54

60

66

72

78

84

90

96

102

108

114

120

FT.

2

2

2

2

FT.

2

2

2

2

2

2

2

3

3

3

3

3

4

4

4

4

A

FT.

159

127

106

91

79

SPECIFIED THICKNESS OF COATED SHEET (IN.)

0.06 0.075 0.105

BCD ABC DAB C D A

FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT.

183 85 199 229 117 278 320 187 358

146 68 159 183 93 223 256 150 286

122 57 132 153 78 185 213 125 239

104 49 113 131 67 159 183 107 205

91 43 99 115 58 139 160 94 179

73 34 79 92 47 111 128 75 143

6 1 28* 66 76 39 93 107 62 119

52 66 33* 79 91 54 102

46 57 68 80 47 89

41 51 56 71 42 73

37 46 64 37* 59

33 42 58

30 38 53

35 49

46

43

39

0.135

B C
FT. FT.

428

343

286

245

214

171

143

122

107

95

86

78

71

66

61

57

53

48

43

D

FT.

265

212

176

151

132

106

88

76

66

59

53

48

A

FT.

437

350

291

250

218

175

146

125

109

90

73

59

47

0.164

B C
FT. FT.

504

403

336

288

252

202

168

144

126

112

101

92

84

78

72

67

62

56

51

46

41

D

FT.

* FOR TRENCH INSTALLATION ONLY o
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CORRUGATED H34 ALUMINUM CIRCULAR PIPE RIVETED SEAM
MAXIMUM ALLOWABLE OVERFILL HEIGHTS (1)

SPECIFIED THICKNESS OF COATED SHEET (IN.)
SPECIFIED MINIMUM 0.105. COVER 0.06 0.075 0.135 0.164

~~~CORRUGATEDSPIRAL~S~I~N~G~L~E~R~IV~E~T~D~O~UB~L~E~R~I~V~E~T~S~IN~G~L~E~R~IV~E~T~D~O~U~B~LE~R~I~V~E~T+S~IN~G~L~E~R~I~VE~T~D~O~U~B~LE~R~I~V~E~T~S~I~NG~L~E~R~I~V~E~T~D~O~U~B~L~E~R~IV~E~T~S~I~N~GL~E~R~I~V~E~T~DO~U~B~L~E~R~I~V~ET~
RIB A B A B A B A B A B A B A B A B A B A B

IN. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT.

12 1 1 77 120 141 77 154 175 133 269 239 138 282 359 144 291 466

15 1 1 62 96 113 62 123 140 107 215 191 111 226 287 115 232 373

18 1 1 51 80 94 51 103 117 89 179 160 92 188 239 96 194 311

21 1 1 44 68 81 44 88 100 76 154 137 79 161 205 82 166 266

24 1 1 38 60 71 38 77 88 67 135 120 69 141 179 72 145 233

30 1 2 56 31 62 70 53 108 96 55 113 144 57 116 186

36 1 2 47 26 51 58 44 90 80 46 94 120 48 97 155

42 1 2 40 50 38 77 68 40 81 103 41 83 133

48 1 2 35 44 33 67 60 35 71 90 36 73 116

A = 2-2/3 u X 1/2 u CORRUGATIONS.
B = 3 u X 1 u CORRUGATIONS.
C = 5 u X 1 u CORRAGATIONS
D = 3/4 u X 3/4 u X 7-1/2 u SPIRAL RIB

(1) MAXIMUM OVERFILL MEASURED FROM THE TOP OF
PIPE TO SURFACE.

CORRUGATED METAL PIPE
INSTALLATION METHODS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

54 1 2 31 39 30 56 53 31 63 80 32 65 104

60 1 2 28 35 48 28 56 72 29 58 93

66 1 2 26 32 44 65 26 53 85

72 1 3 24 29 40 60 24 47 78

78 1 3 27 37 55 72

84 1 3 34 51 67

90 1 3 32 48 62

96 1 3 30 45 58

102 2 4 42 55

108 2 4 40 51

114 2 4 46

120 2 4 41

126 2 4

DATE EFFECTIVE: 0410112011

DATE PREPARED: 41112013 725.00C
SHEET NO.

4 OF 5
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MINIMUM COVER FOR CONSTRUCTION LOADS PIPE-ARCH REQUIREMENTS ::
PIPE-ARCH REQUIREMENTS z

(ROUND AND PIPE-ARCH) 2-2/3" X 1/2" CORRUGATIONS 0
a::
f-
u

MINIMUM COVER (FT.) FOR SPAN RISE GALVANIZED SHEET GALVANIZED SHEET
w

GALVANIZED SHEET SPAN RISE MINIMUM
-..J

DIAMETER w
INDICATED AXLE LOADS (2 )

TYPE
(3 ) (3 ) (4 ) (4 )

31/ X 1 /I 51/ X 1 /I

COVER (2 ) z
OR CORRUGATIONS CORRUGATIONS w

18K LBS.- 50K LBS.- 75K LBS.- 110K LBS. THICKNESS TYPE w
PIPE SPAN ( IN. ) ( IN. ) GAUGE '"50K LBS. 75K LBS. 110K LBS. 150K LBS. ( IN. ) THICKNESS THICKNESS (/)

( IN. ) ( IN. ) GAUGE GAUGE ( IN. ) ..,
B1 17 13 0.064 16 ( IN. ) ( IN. ) :r:

IN. FT. FT. FT. FT.
B2 21 15 0.064 16 B8A 53 (-2.4) 41 (+2.4) 0.079 14 0.109 12 12 ~

12-42 2.0 2.5 3.0 3.0 f-

48-72 3.0 3.0 3.5 4.0 B3 24 18 0.064 16 B9A 60 (-2.7) 46 (+2.7) 0.079 14 0.109 12 15 w
w
:r:

78-120 3.0 3.5 4.0 4.0 B4 28 20 0.064 16 B10A 66 (-3.0) 51 (+3.0) 0.079 14 0.109 12 15 (/)

~126-144 3.5 4.0 4.5 4.5 B5 35 24 0.064 16 B11 A 73 (-3.3) 55 (+3.3) 0.079 14 0.109 12 18
:r:

B6 42 79 0.079 14 B12A 81 (-3.6) 59 (+3.6) 0.079 14 0.109 12 18 f-

THE CONTRACTOR SHALL PROVIDE MINIMUM COVER
B7 49 0.109 12 B13A 87 (-4.4) 63 (+4.4) 0.079 14 0.109 12 18

z

PLUS ANY ADDITIONAL COVER REQUIRED TO AVOID 33 0

f-

DAMAGE TO THE PIPE. IN UNPAVED SITUATIONS. B8 57 38 0.109 12 B14A 95 (-4.8) 67 (+4.8) 0.079 14 0.109 12 18 z
w

THE SURFACE MUST BE MAINTAINED TO A LEVEL B9 64 43 0.109 12 B15A 103 (-5.2) 71 (+5.2) 0.079 14 0.109 12 18 (/)

w

AND NON-RUTTED CONDITION. a::
B10 71 47 0.138 10 B16A 112 (-5.6) 75 (+5.6) 0.109 12 0.109 12 21 D-

B11 77 52 0.168 8 B17A 117 (-5.9) 79 (+5.9) 0.109 12 0.109 12 21 ~

B12 83 57 0.168 8 B18A 128 (-6.4) 83 (+6.4) 0.109 12 0.109 12 24
-..J..,
w

B19A 137 (-6.9) 87 (+6.9) 0.109 12 0.109 12 24 (/)..,
B20A 142 (-7.1 ) 91 (+7.1 ) 0.138 10 0.138 10 24

~

(2) MINIMUM COVER MEASURED FROM TOP OF PIPE
TO BOTTOM OF FLEXIBLE PAVEMENT OR TOP OF
RIGID PAVEMENT.

(3) A TOLERANCE OF PLUS OR MINUS ONE INCH OR 2
PERCENT OF EQUIVALENT CIRCULAR DIAMETER,
WHICHEVER IS GREATER, WILL BE PERMISSIBLE
IN SPAN AND RISE.

(4) TOLERANCES IN PARENTHESES. NO TOLERANCE
IN OPPOSITE DIRECTION.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAP !TOl
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

CORRUGATED METAL PIPE
INSTALLATION METHODS

DATE EFFECTIVE: 04/01/2011
DATE PREPARED: 812412015 725.00C

SHEET NO.

5 OF 5



NON-RODDED END

z
w
W
<Il

-..J
<t
W
Vl

<t

o
Z
<t

o
W
-..J
<t
w
Vl

>­
-..J
-..J
<t
U

Z
o
0::
>­
U
W
-..J
W

5 CORRUGATION STUBS

WELD STUB TO RISER
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SECTION B-B

f :-1
}---+-----1 ~ (J1\- -- ---- -- -----

)-------i----\\
Vl

i ~0.138 INCH THICK GALVANIZED ~
PLATE WELDED TO BOTTOM ~
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SECTION A-A

18" ( )

~)
~~

15" OR

METAL CURTAIN WALL
METAL CURTAIN WALL

AND METAL INLETS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

12" MIN.

PLAN
METAL INLETS

GENERAL NOTES:

H
IN.

35
35

5'1

35

50

30

35

35
35

30
30

30

PIPE

'19
'19

'19

'10

'10
'10

58-112

58-112

68-112

58-1/2

68-112

68-112

FOR PIPE ARCH

0.138 120

0.06'1 72

0.109 120
0.109 108
0.109 96

0.079 8'1

0.168 131
0.168 125

0.109 96
0.079 8'1

0.06'1 72

18 0.06'1 7?

36 0.079 8'1
30 0.06'1 8'1

72 0.109 132

5'1 0.079 120

2'1 0.06'1 72
21 0.06'1 72

60 0.109 120
66 0.109 132

'12 0.079 96
'18 0.079 96

TABLE FOR METAL
CURTAIN WALL

78 0.138 132
8'1 0.138 1'1'1

B-12

B-7

B-5

B-8

B-6

B-11

B-2

B-'1

DIA. GALV.SHT. W
IN. THICK IN. IN.

B-9
B-10

B-3

FOR ROUND OR ELLIPTICAL

BAND SHALL BE SAME THICKNESS
AS CURTAIN WALL MATERIAL

12" MIN.
BAND WIDTH

Inl
?f?1
~

:r:

W

i~~+£9~
: v-
I \,

i CONTINUOUS
: WELD
I
I I
I I
I I
I I

FABRICATE CURTAIN WALL WITH CORRUGATIONS VERTICAL
I.

DATE EFFECTIVE: 07/01/2004
DATE PREPARED: 812112009 725.31C
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LOWER
SIDE

N
"­o
o

HAUNCH
SPR INGLI NE

Do/6 (12" MIN.)

MIDDLE BEDDING LOOSELY
PLACED UNCOMPACTED.

INSTALLATION IN
UNSUITABLE MATERIAL

EXCAVATION LINE AS REQUIRED

Do (MIN.)

INSTALLATIONTRENCH

OUTER
BEDDING

INSTALLATION IN
~ITABLE MATERIAL

Z

.~

Zu
~o

::;;: 0:: +--~,,'1_

~ ~ +--~~"'''''''',...---+---"-------1I"'-:---"------..l..---~'<"7"'<""'<"7"'<"""''"''"''"~
~~~~<"< A"< A"< A"< /-

HAUNCH

Do/6 (12" MIN.)
----t----I----~------t-------.:~-------I

:r:

72

FILL

108

TYPE 1 12 15 51

TYPE 3 7 9 13 30

TYPE 2 9 12 39

TYPE 4 4 6 9 13 20

INSTALLATION CLASS CLASS VTYPE f-----__-----l -----L --'----- l.--__-----.j

CONSTRUCTION SEQUENCE
1. PLACE BEDDING MATERIAL TO GRADE.

DO NOT COMPACT.
2. INSTALL PIPE TO GRADE.
3. COMPACT BEDDING OUTSIDE THE MIDDLE

THIRD OF THE PIPE.
4. PLACE AND COMPACT THE HAUNCH AREA

UP TO THE SPRINGLINE.
5. COMPLETE BACKFILL ACCORDING TO

SPECIFICATIONS.

VLoWER MAXIMUM DIAMETER AND
/; S I DE -----,_M_A_X_IM_U_M_F_IL_L_H_E_IG_H_T -----.j

I
I

N
"­o
o

SPRINGLINE

Do (MIN.)

Do/6 (12" MIN.)

MIDDLE BEDDING LOOSELY
PLACED UNCOMPACTED.

INSTALLATION ON OR ABOVE
EXISTING GROUND

INSTALLATIONS

OUTER
BEDDING

Z

-
<.0

EMBANKMENT

INSTALLATION PARTIALLY
BELOW EXISTING GROUND..

Do/6 (12" MIN.)

-------------~-----------------
I

I
I

:r:

FLOW LINE AFTER EXPECTED SETTLEMENT

TYPICAL CAMBERED FLOW LINE

SHEET NO.

1 OF 2726.3QJ

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

RIGID CULVERT
INSTALLATION METHODS

REINFORCED CONCRETE
PIPE CULVERTS

- LEGEND -

04/0112015
212012015

NORMAL INSIDE DIAMETER OF PIPE.
OUTSIDE DIAMETER OF PIPE.

= FILL COVER HEIGHT OVER PIPE (FEET)
= MINIMUM

= UNDISTURBED SOIL

DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:

MULTIPLE PIPE CULVERTS SHALL BE INSTALLED WITH A
MINIMUM CLEARANCE BETWEEN PIPES OF ~ Do OR 12".
WHICHEVER IS GREATER. BUT NOT TO EXCEED 36".

CLASS I AND CLASS II REINFORCED CONCRETE PIPE SHALL
ONLY BE USED FOR SEWERS IN TRENCHES OUTSIDE ROADBED
AND STREET LIMITS.

Dj

Do
H

MIN.

~

IF FILL HEIGHT EXCEEDS 51 FEET AND PIPE DIAMETER
IS 36 INCHES OR LESS A SPECIAL PIPE DESIGN AND
INSTALLATION PROCEDURE SHALL BE REQUIRED. IF
FILL HEIGHT EXCEEDS 51 FEET AND PIPE DIAMETER
IS GREATER THAN 36 INCHES A SPECIAL DESIGN PIPE
IS NOT ALLOWED.

GRAVELLY SAND
SANDY-S ILT
SILTY CLAY

(A)

(B)

(C)

BEDDING AND COMPACTION REQUIREMENTS
z COMPACTION REQUIREMENTS0- ( MIN. STANDARD PROCTOR %)I-
«w
....JQ. BEDDING HAUNCH AND OUTER BEDDING LOWER SIDE BEDDING
....J>-
«I- THICKNESS CATEGORY CATEGORY CATEGORY CATEGORY CATEGORY CATEGORYI-
III 1 2 3 1 2 3z SOIL (A) SOIL (B) SOIL (C) SOIL (A) SOIL (B) SOIL (C)-

Do/24 MINIMUM. NOT
LESS THAN 3". IF

1 ROCK FOUNDATION. 95 N/A N/A 90 95 100
USE Do/12 MIMIMUM.
NOT LESS THAN 6".

Do/24 MINIMUM. NOT
LESS THAN 3". IF

2 ROCK FOUNDATION. 90 95 N/A 85 90 95
USE Do/12 MIMIMUM.
NOT LESS THAN 6".

Do/24 MINIMUM. NOT
LESS THAN 3". IF

3 ROCK FOUNDATION. 85 90 95 85 90 95
USE Do/12 MIMIMUM.
NOT LESS THAN 6".

Do/24 MINIMUM. NOT
LESS THAN 3". IF NO NO NO NO

4 ROCK FOUNDATION. COMPACTION COMPACTION 85 COMPACTION COMPACTION 85
USE Do/12 MIMIMUM. REQUIRED REQUIRED REQUIRED REQUIRED
NOT LESS THAN 6".

"I

u
CAMBER

ROADBED

I"
NOT HIGHER THAN
INLET FLOW LINE

u

NOTE:
ON YIELDING SOIL. PIPE CULVERTS SHALL BE PLACED
ON A CAMBERED FLOW LINE. THE AMOUNT OF CAMBER
WILL VARY WITH SOIL CONDITION AND SHALL BE
SPECIFIED ON THE DESIGN PLANS.

OVERFILL

FLOW LINE
AS LAID



SEE TABLE II (SEC. 726)
FOR WIDTH OF TRENCH

EXTRA STRENGTH

ORIGINAL
GROUND LINE

EMBANKMENT SHALL BE
PLACED TO THIS LINE
BEFORE CUTTING TRENCH

GROUND LINE

CLASS 3 EXCAVATION LIMITS
MEASURED FROM ORIGINAL
GROUND LINE TO BOTTOM OF
PIPE FOR GROUP I PIPE.

CLASS 3 EXCATAION LIMITS
MEASURED FROM ORIGINAL
GROUND LINE TO BOTTOM OF
TRENCH WHEN VITRIFIED
CLAY PIPE IS SPECIFIED.

O.D. + 3'

SEE TABLE II (SEC. 726)
FOR WIDTH OF TRENCH

STANDARD STRENGTH

LEGEND

k/////~ COMPACTED ROADWAY EMBANKMENT

rzZlzZln SUITABLE BACKFILL

~ LOOSE DRY MATERIAL
~ COMPACTED SAND
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HEIGHT OF FILL OVER V.C. PIPE CULVERTS
STANDARD STRENGTH EXTRA STRENGTH

NOMINAL TRENCH WIDTH MINIMUM MAXIMUM TRENCH WIDTH MINIMUM MAXIMUM
PIPE AT ONE FOOT FILL FILL AT ONE FOOT FILL FILL

DIAMETER ABOVE TOP OF HEIGHT HEIGHT ABOVE TOP OF HEIGHT HEIGHT
( INCH) PIPE (FEET ) (FEET ) (FEET) PIPE (FEET ) (FEET) (FEET)

6 2.0 1.0 9.0
8 2.0 1.0 7.0 2.5 4.0 12.0

10 2.5 1.0 7.0 2.5 4.0 12.0
12 2.7 1.0 6.0 3.0 4.0 13.0
15 3.5 1.0 6.0 3.0 4.0 17.0
18 3.5 1.0 6.0 3.5 4.0 17.0
21 4.0 1.0 6.0 4.0 4.0 17.0
24 4.0 1.0 8.0 4.0 3.0 19.0
30 4.5 1.0 10.0 4.5 3.0 19.0
36 5.0 1.0 11 .0 5.0 3.0 19.0

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

RIGID CULVERT
INSTALLATION METHODS

VITRIFIED CLAY
PIPE CULVERTS

DATE EFFECTIVE: 04/01/2015
DATE PREPARED: 212012015 726.30J

SHEET NO.
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INSTALLATION PARTIALLY, INSTALLATION ON OR
BELOW EXISTING GROUND I ABOVE EXISTING GROUND.. ~

TRENCH INSTALLATION
-..J
<{
w
Vl

<{
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Vl
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FILL HEIGHT LIMITS
POLYETHYLENE STEEL REINFORCED POLYVINYL DOUBLE WALL TRIPLE WALL

SPECIFIED POLYETHYLENE POLYPROPYLENE POLYPROPYLENE
STRUCTURAL NOMINAL COMPACTION COMPACTION COMPACTION COMPACTION COMPACTION COMPACTION COMPACTION COMPACTION COMPACTIONBACKFILL DIA OF

PIPE ( IN. ) 90% SPD 95% SPD 90% SPD 90% SPD 95% SPD 90% SPD 95% SPD 90% SPD 95% SPD
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

....J 12 2' 19' 2' 26' -- -- 2' 32' 2' 61' 2' 21 ' 2' 29' -- -- -- --- 2' 19 ' 2' 27' 2' 32' 2' 55' 2' 22' 2' 31'0- 15 -- -- -- -- -- --
I/)~

18 2' 17' 2' 25' 2' 31 ' 2' 60' 2' 19' 2' 27'< -- -- -- -- -- --

....J~.., 2'1 2' 15' 2' 21 ' 2' 50' 2' 3D' 2' 54' 2' 16' 2' 22' -- -- -- --
~ .....

30 2 ' 17' 2 ' 2'1' 2' 50' 2' 31 ' 2' 52' 2' 11' 2' 15' 2' 17' 2' 23'<:::::IE .....
0:: 0 < 36 2' 13' 2' 19' 2' 50' 2' 30' 2' 53' -- -- -- -- 2' 15' 2' 21'
C)1-LL1

'12 2' 13' 2 ' 19' 2' 50' 2' 19' 2' 27'::I:lL -- -- -- -- -- -- -- --
1/)>-

'18 2' 12' 2' 18' 2' 30' 2' 12' 2' 17'<I- -- -- -- -- -- -- -- --
< 2 ' 13' 2' 20' 2' 30' 2' 16' 2' 23'- 60 -- -- -- -- -- -- -- --

....J 12 2' 17' 2' 23' -- -- 2' 32' 2' 55' 2' 18' 2' 2'1' -- -- -- --- 2' 16' 2' 22' 2' 32' 2' 49' 2' 22' 2' 31'0 15 -- -- -- -- -- --
01/)-

18 2' 15' 2' 21 ' 2' 31 ' 2' 53' 2' 16' 2' 21 'z .a -- -- -- -- -- --
<1ll1

2'1 2' 14 ' 2' 20' 2' 50' 2' 3D' 2' 48' 2' 13' 2' 17'I/) "It ..... -- -- -- --
..... 1

30 2 ' 13 ' 2 ' 19' 2' 50' 2 ' 31 ' 2 ' 46' 2' 7' 2' 10' 2 ' 17' 2' 23'LLI:::::IE<
I/)

36 2' 12' 2' 17' 2' 50' 2 ' 30' 2 ' 46' 2 ' 15 ' 2' 21 'O::OLLl -- -- -- --
::::Jl-lL

'12 2 ' 13' 2 ' 18' 2' 50' 2 ' 19 ' 2' 27'O::I:>- -- -- -- -- -- -- -- --
UI/)I-

'18 2' 12' 2' 17' 2' 30' 2 ' 12 ' 2' 17'< -- -- -- -- -- -- -- --
< 60 2 ' 13' 2' 20' 2' 30' 2' 16' 2' 23'- -- -- -- -- -- -- -- --

....J 12 3.3' 10' 2 ' 17' -- -- 2.7' 16 ' 2' 33' 2.8' 11' 2' 19' -- -- -- --- 3.4' 10' 2' 16' 2.7' 16 ' 2' 33' 2.8' 11' 2' 23'~....J~"It 15 -- -- -- -- -- --

LLI 1 18 3.6' 10' 2' 15' -- -- 2.7' 15' 2' 32' 3' 11' 2' 16' -- -- -- --
O>IllN-
z~"Itlf 2'1 3.8' 9' 2' 14 ' 2 r 50 7 2.7' 15' 2' 31' 3.3' 10' 2' 13' -- -- -- --
<C) ..... <N

30 3.7' 10' 2' 1 '1' 2' 50' 2.8' 15' 2' 31' 3.4 6' 2' 7' 3 10 2' 17I/) :::::IEI/)I
>-~OLLl< 36 '1.2' 7' 2' 12' 2' 50' 2.8' 14' 2' 31' -- -- -- -- 3.3' 10' 2' 15 '
1-....Jl-lL..,

'12 '1.2' 7' 2' 13' 2' 50' -- -- -- -- -- -- -- -- 3.2' 11' 2' 20'....J_::I:>-
V;I/)~I- '18 '1.5' 6' 2' 12' 2' 30' -- -- -- -- -- -- -- -- 3.1' 9' 2' 13'

<
60 3.3' 7' 2' 1'1' 2' 30' 2' 10' 2' 17 '- -- -- -- -- -- -- -- --

f­
:r:
C)

w
:r:

Z

2

INSTALLATION IN
UNSUITABLE MATERIAL

NOTE:
MULTIPLE PIPE SHALL BE INSTALLED WITH A
MINIMUM CLEARANCE BETWEEN PIPES OF t Do
OR 12". WHICHEVER IS GREATER. BUT NOT TO
EXCEED 36".

'1" MIN.
BEDDING
MATERIAL

INSTALLATION IN
SUITABLE MATERIAL..

ADDITIONAL
BACKFILL

W
D...

D...

f­
Z
W
2
o
W
OJ
2
W

LEGEND
INSIDE DIAMETER OF PIPE.
OUTSIDE DIAMETER OF PIPE.
(D o/'1 )+6" (MIN.)

Dj

Do
(1 )

EMBANKMENT INSTALLATION

CONSTRUCTION SEQUENCE
1. PLACE BEDDING MATERIAL TO GRADE.
2. COMPACT BEDDING OUTSIDE THE MIDDLE THIRD OF THE PIPE.
3. INSTALL PIPE TO GRADE.
'1. COMPLETE STRUCTURAL BACKFILL ACCORDING TO SPECIFICATIONS.

SHEET NO.

1 OF 1730.00E

THERMOPLASTIC
PIPE INSTALLATION

METHODS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-BBB-ASK-MODOT (1-BBB-275-6636)

NOTE:

WHEN PIPES ARE USED AS GROUP A. FILL HEIGHTS
ARE LIMITED TO SHADED VALUES.

SPD = STANDARD PROCTOR DENSITY.

LIMITS ACCOUNT FOR SHORT-TERM TEMPORARY WATER
TABLE DEPTHS OF FIVE FEET ABOVE SPRINGLINE.
TABLES ARE NOT APPLICABLE FOR LONG-TERM
PERMANENT WATER TABLE DEPTHS ABOVE SPRINGLINE.

FILL HEIGHT MEASURED FROM THE TOP OF PIPE TO
SURFACE.

DATE EFFECTIVE: 04/01/2015
DATE PREPARED: 2/27/2015

MINIMUM COVER FOR CONSTRUCTION LOADS
NOMINAL MINIMUM COVER (FTI FOR INDICATED AXLE LOADS

PIPE DIA. (THOUSANDS OF POUNDS)
( IN. )

18-50 50-75 75-110 110-150

12-36 2.0 2.5 3.0 3.0

42-60 3.0 3.0 3.5 4.0

TYPICAL CAMBERED FLOW LINE

MINIMUM COVER LIMITS ARE NOT SUFFICIENT FOR SILTY SAND OR
SILTY GRAVEL STRUCTURAL BACKFILL COMPACTED TO 90% STANDARD
PROCTOR DENSITY. THE CONTRACTOR SHALL PROVIDE MINIMUM COVER
PLUS ANY ADDITIONAL COVER REQUIRED TO AVOID DAMAGE TO THE
PIPE. IN UNPAVED SITUATIONS. THE SURFACE MUST BE MAINTAINED
TO A LEVEL AND NON-RUTTED CONDITION.

NOTE:
ON YIELDING SOIL. PIPE CULVERTS SHALL BE PLACED ON A
CAMBERED FLOW LINE. THE AMOUNT OF CAMBER WILL VARY WITH
SOIL CONDITION AND WILL BE SPECIFIED ON THE DESIGN PLANS.

ROADBED NOT HIGHER THAN
FLOW LINE

I" "I INLET FLOW LINE
AS LAID

FILL HEIGHT

INLET

CAMBER u FLOW LINE AFTERu EXPECTED SETTLEMENT

/'j j , ",\<",\<",\:,,-- EX1ST I NG

~IIIIIIIII'~/';/>' y /, / GROUND~ »OR NEW
~ ~ ~'\C EMBANKMENT

YAYA)'
6" MIN. FOUNDATION REQUIRED
WHEN ROCK. UNYIELDING. SOFT.
OR OTHERWISE UNSUITABLE
MATERIAL IS ENCOUNTERED

'1" MI I~.

BEDDING
MATERIAL

jj z w
:r:

f 2 ---.J

D MIN. :/~ ---.J
/J-oo>----'='-.l.L.-:.:.:....:..:c.:....:..o~------"'----_t---=---__J/jj ~ l.L
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BEVELED PIPE
/.ENCASEMENT

/ C....,

GALVANIZED~" x 6"

(

BOLT (TYPICAL)
(2 NUTS REQU~)B#5 BARS

1\

PLAN VIEW FOR HIGHWAYS

G

18 "

24 "

F

1 91"

EC D

3' -2" 6' -7"

12' -2" 17 ' -1 1"

5'-H" 8'-10" 3 91" 18" PAY LIMIT L...,.-B#5 J C......-J
7'-2-2

1" 11'-1" 4 12-2
1" 24" OF PIPE PAY LIMIT FOR BEVELED PIPE END TREATMENT BARS

10' - 7f' 15 ' - 7 1" 6 18 t" 36 " D

4

5

7

4'-Q" 8'-H" 2 12~"

2'- 0"6' -1 " 11 ' -1 1" 3 18 t" 36" j
n ~ n

3' -11 -2
1" 7 ' -4" 2 9 1" 18" " "n A

"2 Af',,/__........../'-"'-""-/'__..................""I-t' - - - - , - - , " - - " '-8" -_-,--..::-"..';,jJlL..-----+---=::::ii::=--+--t71

r-_5_'-_1_~_"+-_9_' _-_1_"--+--433-+-11-28-:-11',',-+-24-'-'--j tl) £!J ---,/" J
7 ' - 7 t" 12 ' - 7 1" ,36 "

B

3' -9"

3' -3"

3' -6"

4'-0"

A

7' -2"

7' -1 0"

7' -~"

6'-3"

10'-3"

9' -2 i"

8' -2 t"

15' -2"

5' -51"

13'-n"

10' -7 t"

12' -11"

3: 1

3: 1

3: 1

3: 1

6: 1

6: 1

6: 1

6:116'-8t"

6: 1

3 : 1 8 ' -7 1" 6 ' -4 " 9 ' -7 "
r------+-----+---+---+-----j

4 : 1 11 ' - 3 1" 4 ' - 3 " 8 ' - 3 " 12 ' -1 t"
r------+-----+---+---+-----j

18" 4: 1

15" 4: 1

24" 4: 1

21" 4: 1

27"

BEVELED PIPE ENCASEMENT DETAILS
PIPE

DIAMETER SLOPE

3: 1 17' -3 f' 15' - t" 17 ' -1 0" 9

4:1 18'-6" 6'-0" 15'-5~" 19'-1t" 10

6:1 27'-4" 22'-9f' 27'-71" 15

-..J
<t
W
Vl

<t

CONCRETE USED IN CONSTRUCTION OF THE BEVELED PIPE
ENCASEMENT SHALL BE CLASS B CONCRETE OR AN APPROVED
COMMERCIAL MIX MEETING REQUIREMENTS OF SECTION 501
OF THE STANDARD SPECIFICATIONS.

REINFORCING STEEL USED IN CONSTRUCTION OF THE
BEVELED PIPE ENCASEMENT SHALL MEET THE REQUIREMENTS
OF SECTION 1036 OF THE STANDARD SPECIFICATIONS.

GENERAL NOTES:

THE PRICE BID PER EACH FOR "BEVELED PIPE END
TREATMENT" SHALL BE CONSIDERED FULL COMPENSATION
FOR FURNISHING ALL MATERIALS AND INSTALLATION OF
THE BEVELED PIPE SECTION AND BEVELED PIPE ENCASEMENT
AS SHOWN OR AS DIRECTED BY THE ENGINEER.

THE ~" x 6" BOLT AND NUTS SHALL BE GALVANIZED IN
ACCORDANCE WITH AASHTO M232 (ASTM A153) SPEC­
IFICATIONS. LOW CARBON STEEL ANCHOR BOLTS SHALL
MEET ASTM A307.

BEVELED PIPE SHALL BE DRILLED AT LOCATIONS SHOWN ON
PLANS FOR PLACEMENT OF ~" x 6" GALVANIZED BOLTS.
THE ~" x 6" GALVANIZED BOLTS SHALL BE "DOUBLE
NUTTED" AS SHOWN AND PLACED IN THE VALLEY OF PIPE
CORRUGATIONS.

FLOW \
LINE

LOCATION BEVELED PIPE ENCASEMENT MAY BE USED WITH EITHER
STATION POLYETHYLENE OR CORRUGATED METALLIC COATED STEEL

PIPE.

F

0...
~ >­
r<11-

12 "

'..

c

.4

\BEVELED PIPE
ENCASEMENT

D

GALVANIZED
1" x 6"BOL T
( TYP I.) (2 NUTS
REQUIRED)

'.
°A '-6••

G

~---.--••°°6.

. .• J

#5 BAR

SECTION A-A

PAY LIMIT
OF PIPE----PAY LIMIT FOR BEVELED

PIPE END TREATMENT

3: 1.

4:1. O~PE7
6:1 SL:L 2'- 0"

------------

18 "

18 "

18 "

18 "

18 "

36"

36"

24 "

24 "

36"

24 "

24 "

36"

91" 18"

9~" 18"

12~" 24"

18 t" 36"

121"

121"

18 t"

12~" 24"

18 t" 36"

121"

18 t"

18 t"

12 ~"

18 t"

4

7

7

6

6

5

6

9

5

8

8

10

13

11' -4" 15' -1 "

8' -8 t" 11' -1 0"

9' - 3 t" 13' -1 "

7' -11" 10' -4"

13'-4i" 17'-1 t"

16' -8 f' 21' -7 l'

19'-9t" 24'-7~"

15' -2~" 20' -1 1"

10 ' - 3 i" 14 ' -1 t"

13'-8t" 18'-71"

10' - 3 t" 1 3 ' -4 "

7 ' -1 0 %" 11 ' - %"

11 ' -1 0 t" 14' -1 0"

4' -9"

4' -6"

5' -6"

5'-0"

9' -5"

21' -3"

16' -5 t"

14' -1 i"

14' -4~"

19' -8 i"

12' -6 f'

10' -2 t"
18' -21"

12' -3%,'

13' -4 t"

24' -31"

10' -11 i"

4: 1

3: 1

4: 1

4: 1

4: 1

3: 1

3: 1

3: 1

3: 1

3:1 15'-8i" 13'-5t" 16'-4" 8

4:1 20'-6~" 6'-6" 17'-6t" 21'-1t" 11

6:1 30'-4~" 25'-10t" 30'-71" 17

6: 1

6: 1

6: 1

6: 1

33"

30"

36"

42"

48"

54"

SHEET NO.

1 OF 2732.05C

BEVELED PIPE END
TREATMENT

FOR HIGHWAYS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 07/01/2004
DATE PREPARED: 1211612008

GALVANIZED ~" x 6"
~BOLT (TYPICAL)

(2 NUTS REQUIRED)

BARS

#5 BARS~

SECTION C-C

HEAVY HEX
GALVANZIED NUT

r (ONE PLACED EACH
SIDE OF PIPE)

l1I' 0.00.0]_
~~ b. b. 1O

'Ioa.g~ 0

\GALVANIZED I" x 6"
BOL T (TYP ICAL)

DETAIL A

0...
>­
I-

lPIPE

36"

24 "

I.

12 ~"

18 t"
12

1928 ' -1 0 r 33' -7 1"

GALVANIZED ~" x 6"
BOLT (TYPICAL)
(2 NUTS REQUIRED)

~#5 BAR

DETAIL A

SECTION B-B

4:1 22'-7~" 7'-0" 19'-7" 23'-1t"
r------+-----+---+---+-----j

6: 1 33' -5"

I:~·:.~ K.'·!;{];l
#5 BARJ ~~_Jt/:;;"

PIPE

60"



PIPE END DETAILS FOR PARALLEL DRAINAGE STRUCTURES FOR DRIVEWAYS
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21" DIA.
PIPE OR LESS

BEVELED PIPE ENCASEMENT

END
SLOPE

~

___ '_ ~_~_rn-+-----,,/,--F LOW LIN E

GENERAL NOTES:

CONCRETE USED IN CONSTRUCTION OF THE BEVELED PIPE
ENCASEMENT SHALL BE CLASS B CONCRETE OR AN APPROVED
COMMERCIAL MIX MEETING REQUIREMENTS OF SECTION 501
OF THE STANDARD SPECIFICATIONS.
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(SINGLE PIPE INSTALLATION)

NOTE:

FOR MULTIPLE PIPE INSTALLATIONS. END SECTIONS WITH
SAFETY BARS SYSTEM OR OPTIONAL BAR GATE SYSTEM SHALL
BE PROVIDED. SEE STANDARD PLAN 732.10.

SEE DRIVEWAY STANDARD PLANS FOR BEVELED END SECTION
REQUIREMENTS.

REINFORCING STEEL USED IN CONSTRUCTION OF THE
BEVELED PIPE ENCASEMENT SHALL MEET THE REQUIREMENTS
OF SECTION 1036 OF THE STANDARD SPECIFICATIONS.

BEVELED PIPE ENCASEMENT MAY BE USED WITH EITHER
POLYETHYLENE OR CORRUGATED METALLIC COATED STEEL
PIPE.

THE PRICE BID PER EACH FOR "BEVELED PIPE END
TREATMENT" SHALL BE CONSIDERED FULL COMPENSATION
FOR FURNISHING ALL MATERIALS AND INSTALLATION OF
THE BEVELED PIPE SECTION AND BEVELED PIPE ENCASE­
MENT AS SHOWN OR AS DIRECTED BY THE ENGINEER.

THE i" x 6" BOLT AND NUTS SHALL BE GALVANIZED IN
ACCORDANCE WITH AASHTO M232 (ASTM A123l SPE­
CIFICATIONS. LOW CARBON STEEL ANCHOR BOLTS SHALL
MET ASTM A307.

BEVELED PIPE SHALL BE DRILLED AT LOCATIONS SHOWN ON
PLANS FOR PLACEMENT OF i" x 6" GALVANIZED BOLTS.
THE i" x 6" GALVANIZED BOLTS SHALL BE "DOUBLE
NUTTED" AS SHOWN AND PLACED IN THE VALLEY OF PIPE
CORRUGATIONS.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

BEVELED PIPE END
TREATMENT

FOR DRIVEWAYS

DATE EFFECTIVE: 07/01/2004
DATE PREPARED: 1211612008 732.05C

SHEET NO.

2 OF 2
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SAFETY SLOPE
END SECTION

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 06/01/2013
DATE PREPARED: 41112013
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ALL BOLTS UNLESS OTHERWISE SHOWN SHALL BE A307 BOLTS. ~

GENERAL NOTES:

END SECT IONS. INCLUD ING ALL BOLTS. NUTS. RODS AND
STRAPS. SHALL BE FABRICATED FROM GALVANIZED STEEL
MEETING THE REQUIREMENTS OF SECTION 1020.

>-

WHEN REQUIRED, OPTIONAL TOE PLATE EXTENSION SHALL BE ~
PUNCHED OR DRILLED AND BOLTED TO END SECTION TOE U

PLATE. STEEL FOR TOE PLATE EXTENSION SHALL BE SAME
GAUGE AS END SECTION. DIMENSIONS SHALL BE OVERALL
WIDTH LESS 6' BY 8" HIGH.

ATTACHMENT TO CIRCULAR PIPES 15" THROUGH 24" DIAMETER ~
SHALL BE MADE WITH TYPE #1 STRAPS. ALL OTHER SIZES ~
SHALL BE ATTACHED WITH TYPE #2 CONNECTORS. ~

:r:

INSTALLATION SHALL BE PERFORMED IN ACCORDANCE WITH
SECTION 725 AND 732 OF THE STANDARD SPECIFICATIONS.

SLOTTED HOLES FOR SAFETY BAR ATTACHMENT SHALL BE
PROVIDED FOR ALL END SECTIONS.

-..J

MINOR VARIATIONS OF DETAIL WILL BE ACCECTED TO PERMIT ~
THE USE OF A MANUFACTURER'S STANDARD METHODS OF ..,
FABRICATION. ~

END SECTIONS FABRICATED FROM THICKER METAL THAN
INDICATED WILL BE ACCEPTED.

ALL BOLTS SHALL BE i" DIAMETER AND GALVANIZED.
UNLESS OTHERWISE SHOWN.

SKIRT SECTION IS DEFINED AS THE FLARED PORTION OF THE
END SECTION INCLUDING SIDE AND BOTTOM (CENTER) PANELS
AND APRON.

SKIRT SECTION FOR 12" TROUGH 24" PIPES SHALL BE MADE
IN ONE PIECE.

SKIRT SECTIONS FOR 30" AND LARGER PIPES MAY BE MADE
FROM UP TO 2 SHEETS JOINED BY RIVETING OR BOLTING ON
CENTERLINE.

SKIRT SECTIONS FROM 48" AND LARGER PIPES MAY BE MADE
FROM UP TO 3 SHEETS JOINED BY RIVETING OR BOLTING
EQUAL DISTANCE FROM CENTERLINE.

ALL 3 PIECE SKIRTS FOR 60" PIPES SHALL HAVE 0.109"
THICK SIDES AND 0.138" THICK BOTTOM (CENTER) PANELS.
WIDTH OF BOTTOM PANELS SHALL BE GREATER THAN 20% OF
THE PIPE PERIPHERY CONNECTOR SECTION. CORNER PLATES
AND TOE PLATES SHALL BE GALVANIZED AND OF THE SAME
OR GREATER THICKNESS AS THE SKIRT.

SAFETY BARS AND LONGITUDINAL BARS SHALL BE FABRICATED ~
FROM STEEL PIPE MEETING THE REQUIREMENTS OF ASTM ~

A-53 SCHEDULE 40 SPECIFICATIONS. SAFETY BARS AND ~

LONGITUDINAL BARS SHALL BE HOT DIPPED GALVANIZED ~
AFTER FABRICATION IN ACCORDANCE WITH SECTION 1020 ~
OF STANDARD SPECIFICATIONS. f-
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SAF ETY BARS (TYP.)

SLOPE
c::::::==--==-

NOTES:
( 1) FOR CROSSROAD ORA I NAGE STRUCTURES ONLY.
(2) FOR PARALLEL DRAINAGE STRUCTURES ONLY.
(3) 4" TO 6" MINIMUM
(4) SAFETY BARS SHALL BE PROVIDED UNTIL THE

LATERAL SPAN OF THE OPENING IS LESS THAN
OR EQUAL TO 30".

L

LONGITUDINAL BAR. WHEN REQUIRED. SHALL BE WELDED
TO SAFETY BARS TO FORM SINGLE GRATE STRUCTURE.
LONGITUDINAL BAR IS NOT TO BE USED FOR PARALLEL
DRAINAGE STRUCTURES.

L

LONGITUDINAL
BAR (1)

TOP VIEW CIRCULAR SECTION

SIZED

I 4'0" MAX. SPACING (1 ) V' SAFETY, BAR I TYP. :
2 '-0" MAX.

(3 ) SPACING (2 )
~, I rLONG ITUD I NAL, BAR (1)-, 'I- 0 ,01,1 ---t

r
~A, IH
L....:A -

B B

........ ./......... ./
~ /J t t

-- '- --------}-i- --------}- __.... ____L_=<.__ __~ -----------

',......... , ,...,

......
.j.. lJ.-!J I ~I
'.1 ---l o lor......

\, I

;-
~ t" DIA. HEX HEAD

BOLTS (TYPICAL)

OPTIONAL TOE
PLATE EXTENSION

SIDE ELEVATION CIRCULAR SECTION
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00...
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2-
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00...
rnVl
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,
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SECTION B-B

REINFORCED EDGE
FULL LENGTH OF
END SECTION

A

-;,--------1

t" THREADED ROD

10TH

3" GALVANIZED PIPE WITH BOTH ENDS
FLATTENED AND THE OUTSIDE 4" BENT
TO MATCH END SECTION SIDES.

SAFETY BAR
I" LOCATIONS

PIPE DIAMETER

EDGE OF SIDEWALL SHEET
SHALL BE ROLLED SNUGLY
AGAINST STEEL ROD OR BAR.

BOLTS AT 12" CTRS. (MAX.)

FRONT VIEW CIRCULAR PIPE

LONGITUDINAL BAR DETAIL

A

,------

I"

X
, 0

'::'Ico~
0...
<t

SECTION A-A

DETAIL OF SAFETY BAR

MINIMUM ~" DIAMETER GALVANIZED
STEEL ROD OR NO. 4 GALVANIZED
REINFORCED BAR

1" X ~" SLOTTED
HOLES FOR t"
HEX HEAD BOLTS

BOLTS SHALL BE USED
TO HOLD THE SURFACES
TIGHTLY TOGETHER



SAFETY SLOPE END
SECTION SAFETY SLOPE
END SECTION SYSTEM.

(SINGLE PIPE INSTAllATION)

NOTE:
SEE DRIVEWAY STANDARD PLANS FOR
BEVELED END SECTION REQUIREMENT.

FOR CONNECTION DETAILS. SEE 732.00
SHEET 3 OF 3.

~
EDGE OF
SHOULDER FOR DETAILS OF OPTIONAL

BAR GRATE SEE SHEET 3 OF 3

~

PIPE END DETAILS FOR DRAINAGE STRUCTURES
l

METAL END SECTIONS FOR CIRCULAR PIPES

MIN. MIN. DIMENSIONS IN INCHES l DIMENSIONSPIPE GAUGE GAUGE
A OVERAll SLOPE lENGTH SLOPE lENGTH SLOPE lENGTHDIA. ENDS ( IN. ) ENDS ( IN. ) H W

( IN. ) 4: 1 &. 6: 1 10: 1 1/1 TOl. 1/1 TOl. 2/1 TOl. WIDTH ( IN. ) ( IN. ) ( IN. )
15 16 12 8 6 21 37 4: 1 20 6: 1 30 10: 1 70
18 16 12 8 6 24 40 4: 1 32 6: 1 48 10: 1 100
21 16 12 8 6 27 43 4: 1 44 6: 1 66 10: 1 130
24 16 12 8 6 30 46 4: 1 56 6: 1 84 10: 1 160
30 12 12 9 36 60 4: 1 80 6: 1 120 10: 1 220
36 12 12 9 42 66 4: 1 104 6: 1 156 10: 1 280
42 12 16 12 48 80 4: 1 128 6: 1 192
48 12 16 12 54 86 4: 1 152 6: 1 228
54 12 16 12 60 92 4: 1 176 6: 1 264
60 12 16 12 66 98 4: 1 200 6: 1 300
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

SAFETY SLOPE
END SECTION

DATE EFFECTIVE: 06/01/2013
DATE PREPARED: 41112013 732.10H

SHEET NO.

2 OF 3



BAR GRATE SYSTEM DATA
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3 OF 3732.10H

J

OPTIONAL BAR GRATE
SYSTEM FOR SAFETY
SLOPE END SECTION

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

l." PLATE ~.'i"
16 ~ /,./ ~

r---r-,....--""----+---l--+---f----,

/~o /
' ,

_____~ __--l-_::_-~_-L---- .' ) __
, ,I --- ,
, " --1-- ;

':.1" 1 i" DI A. " i ,'--- -
<;J" HOLE , ' 1

BEND--_i !
LINE i 1

~~ '-------"""'",-+---------'

I: 6 j" , ; !-~,_6--=----~"-:I

--en

HG

DATE EFFECTIVE: 06/01/2013
DATE PREPARED: 41112013

GENERAL NOTES:

ALL STEEL MATERIAL FOR BAR GRATE SYSTEM SHALL BE IN
ACCORDANCE WITH ASTM A575 GRADE 1020 STEEL.

ALL MATERIAL IN GRATE SYSTEM SHALL BE GALVANIZED.

GALVANIZING SHALL BE DONE IN ACCORDANCE WITH ASTM
A123.

ALL MATERIALS. FABRICATION AND INSTALLATION OF
OPTIONAL BAR GRATE SYSTEM USED IN LIEU OF SAFETY BAR
SYSTEM SHALL BE INCLUDED IN CONTRACT UNIT PRICE BID
FOR END SECTION (SAFETY SLOPE).

- K~ 1 r DIA.
HOLE FOR
1~" DIA. BAR

DETAIL A
BENT PLATE ANCHOR

E "F" BARS

6: 1 SLOPE

DIA.

&" PLATE
REINFORCED EDGE
OF END SECTION

DCB

3"

11." DIA. BAR
(AT LOW END)

A

DETAIL B
U-BOLT ANCHOR

J

r-~
~ (;0
<;J" t" MI N.

VU-BOL T

~" 2 ~" i'
! \r MIN.!

':.IN~-I"- r~l-~~~~~--fr~-..--- .... I I

"'1"-

""--.L i" DIA. HOLE
TO FIT U-BOL T

t" MIN. PLATE

H

U-BOLT
NUTS

DETAIL C

"F" BAR

E "F" BARS G

4: 1 SLOPE

-
U

~

co
~

l- I
<! ~

V1
/IF 1/ DIA.

w GRATE BAR
u
<!
0...
V1

B
~

rn
~

D

DIA.

11" DI A.
BAR

1.i"
2

BAR

C

1~" DrA. HOLE

o

BA

18" (30" - 54" DIAMETER PIPES, ALL SLOPES)

15" (24" DIAMETER PIPE, ALL SLOPES)

15"
, Cl

18"V
, 0

2J."1
(r~

J

** BAR GRATE SYSTEM IS NOT REQUIRED FOR DRAIN
PIPE DIAMETER OF 21" OR LESS, FOR SINGLE
PIPE INSTALLATIONS.

AI

~" PLATEl~

H

&" BENT
PLATE

PLAN

"A" NO. OF "E" SPACES

ELEVATION

"A" NO. OF "E" SPACES

5" 8 t" 3'-3 " 18.4 0 0 4 2'-0" 15 i" 15 " 5" 12 " 3'-3 " 14 0 2 4 2'-0" 13 i" 15 " 5" 12 " 3'-3 " 9.5 0
"8 "8 "8
5" 12 " 3'-9 " 18.4 0 1 5 2'-6 " 16 ~" 18 " 5" 12 " 3 '-9" 14 0 3 5 2'-6" 19 i" 18 " 5" 12 " 3'-9 " 9.5 0
"8 "8 "8
~" 12 " 4 '-3" 18.4 0 2 6 3'-0" 18 " 18 " ~" 17 t" 4'-3 " 14 0 5 6 3'-0" 20i" 18 " ~" 12 " 4'-3 " 9.5 0
4 4 4

1 " 12 " 4 '-9" 18.4 0 4 7 3'-6 " 12 " 18 " 1 " 12 " 4'-9 " 14 0 7 7 3'-6 " 11 i" 18 " 1 " 9" 4'-9 " 10.1 0

1 " 12-f 5 '-3" 18.4 0 5 8 4 '-0" 18 " 18 " 1 " 12 i" 5'-3 " 14 0 7 8 4 '-0" 13" 18 " 1 " 9" 5'-3 " 11 .90

1.i" 13 i" 5'-9 " 18.4 0 6 9 4 '-6" 18 " 18 " 1 .l" 19f' 5'-9 " 14 0 7 9 4'-6" 14 t" 18 " 1 .i" 9" 5'-9 " 13.7 0
8 8 8

18 "

15"

18 "

15 "

E "F" BARS G

3: 1 SLOPE

G

G

""-1 f' DIA. BAR

DCB

SECTION D-D

SLOPE DIMENSIONS

0 4 2'-0" 6" 15 "

0 5 2'-6" 15 t" 18 "

1 6 3'-0" 16 t" 18 "

2 7 3'-6 " 17 t" 18 "

3 8 4'-0" 18 " 18 "

4 9 4'-6 " 18 " 18 "

;-"F" DIA.
BARS ~TYP. )

/ T

~

42 "

24 "

48 "

30"

36 "

54 "

I

21 "**

15"**

18"**

DRAIN
PIPE SIZE A





SHEET NO.
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2' DOWNSLOPE
STAKE

-..J..,
w
(/)

2' UPSLOPE ..,
STAKE ~

SECTION B-B

806.10J

TEMPORARY EROSION
CONTROL MEASURES

TEMPORARY DITCH CHECKS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

TYPICAL SECTION
TRAPEZOIDAL DITCH

MATT ING

DATE EFFECTIVE: 04/01/2015
DATE PREPARED: 212012015

GENERAL NOTES:

OTHER PROPRIETARY DITCH CHECKS MAY BE SUBSTITUTED
IN ACCORDANCE WITH SEC 806 OR AS DIRECTED BY THE
ENGINEER.

INSTALLATION OF PROPRIETARY DITCH CHECKS SHALL BE
ACCORDING TO THE MANUFACTURER'S RECOMMENDATIONS.

DOWNSLOPE ,.,/

STAKE EROsioN :;:1
CONTROL ~

BLANKET ~
/ >

6'-0"
(MIN. )

ALTERNATE DITCH CHECK

PLAN VIEW

12" (MI N. )

2' -0"

2' DOWNSLOPE
STAKE

(MIN. )

2' UPSLOPE
STAKE

UPSLOPE

.//// ST AKE

,.,

NOTES:

USE MINIMUM 12 IN. DIAMETER
LOG/SOCK.

USE 2 FT. WOODEN STAKES WITH
A 2 IN. BY 2 IN. NOMINAL CROSS
SECTION.

INSTALL LOG/SOCK TO A
HEIGHT IN DITCH SO FLOW WILL
NOT WASH AROUND LOG/SOCK AND
SCOUR DITCH SLOPES OR AS
DIRECTED BY ENGINEER.

INSTALL A MINIMUM OF 2
UPSLOPE STAKES AND "i
DOWNSLOPE STAKES AT AN
ANGLE TO WEDGE LOG/SOCK
TO BOTTOM OF DITCH.

EROSION CONTROL BLANKET SHALL
BE ANCHORED ACCORDING TO THE
MANUFACTURER'S RECOMMENDATIONS.

TYPICAL SECTION
VEE DITCH

MATT ING

FLoW----

TOPELEVATION OF TOE MUST
BE SAME OR LESS THAN
ELEVATION OF TOP.

TOE

SPACING OF DITCH CHECK
MEASURED CENTER TO CENTER

MINIMUM DITCH CHECK SPACING

A

END VIEW

WIDTH SHALL MATCH
I" "I

BOTTOM OF DITCH

*

ROCK DITCH CHECK

EXAMPLE
DITCH CHECK SPACING

FOR STANDARD HEIGHTS
(FT. )

DITCH II SPACING FOR SPACING FOR
SLOPE % 9" EFF. HEIGHT 18" EFF. HEIGHT

0.5 150 300
1 .0 75 150
1.5 50 100
2.0 37 75
2.5 30 60
3.0 25 50
3.5 21 "i3
"i.0 19 38
"i.5 16 33
5.0 15 30
5.5 13 27
6.0 12 25
6.5 11 23
7.0 10 21
7.5 10 20
8.0 9 19
8.5 9 18
9.0 8 17

9.5 8 16
1O. 0 7 15

VARIABLE

NOTE:

ROCK DITCH CHECK IN THE CLEAR ZONE SHALL BE REMOVED OR
LEVELED (IF ALLOWABLE) AFTER THE VEGETATION HAS
SUFFICIENTLY MATURED TO PROTECT THE DITCH OR SWALE.

SECTION A-A
* GEOTEXTILE LINING MAY BE INSTALLED AS REQUIRED BY THE ENGINEER.
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,,,,,,,,,,,,,,,
2 X 4 BOARD

SPACERS

,,,,,,
LOG/SOCK

806.10J

DETAIL C

, ,----------1

-- FLOW

TEMPORARY EROSION
CONTROL MEASURES

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

INLETS

BALLAST

,,,,,,,,,

6" TO 8" GAP L..--+-to!-,,,,,,,,,

INLET OPENING

MANHOLE

FOR SEDIMENT CONTROL SPACING SEE SHEET 1 OF 6.

GENERAL NOTES:
OTHER PROPERIETARY INLET PROTECTION MAY BE
SUBSTITUTED IN ACCORDANCE WITH SEC 806 OR
AS DIRECTED BY THE ENGINEER.

CURB

DATE EFFECTIVE: 04/01/2015
DATE PREPARED: 212012015

SECTION
INLET PROTECTION DROP CONTAINMENT

__~_f_~ QVj f: ~J~Y'i _~ _

FLOW FLOW

~ ~

LOG/SOCK

2" X 2"
WOOD STAKE
OR BALLAST

BALLAST

ROCK DITCH CHECKS

DROP INLET CHECK
SEE SHEET 1 OF 6 FOR DETAILS OF ROCK DITCH CHECK.

VARIES

, ,,,,,,,,,,,,,

NOTES:

PRIOR TO PLACEMENT ALL DEBRIS.
ROCK. LARGE CLODS AND WOOD
VEGETATION SHALL BE CLEARED.

LOG/SOCK PLACED ON PAVEMENT
SHALL BE WEIGHTED DOWN
WITH GRAVEL/SAND BALLAST.

FLOW __

ROADWAY

INLETS

SHOULDER

PLAN

CURB INLET \
SEE DETAIL C ", __ --

,
/,---~'_____t_'

/0,,,,
\~-,----t--,

,

OPTIONAL TO
REDUCE SEDIMENT
BUILD-UP AT
DRAIN INLET

2'-0"

EXCESS LOG/SOCK
TO BE DRAWN IN
AND TIED OFF
TO WOOD STAKE
OR BALLASTED

t WIRE MESH

SECTICIN B-B

AGGREGATE FOR
DRAINAGE

WATER
FLOW -

SECTION A-A

--~~~.FLO'~........~.::.....""1"_1~ _

STEEL T-POST
(2' EMBED.)
(MIN. )

t WIRE MESH

SEDIMENT TRAP

3' -0" (MAX.)

A

END VIEW

WIDTH SHALL MATCH
I" -I

BOTTOM OF DITCH

NOTE:

SEDIMENT TRAP IN THE CLEAR ZONE SHALL BE REMOVED OR
LEVELED (IF ALLOWABLE) AFTER THE VEGETATION HAS
SUFFICIENTLY MATURED TO PROTECT THE DITCH OR SWALE.

Vl
W

0::
<t
>

r--]llmlilll;lliliiillllk~:AGGREGATE FOR
DRAINAGE

-o
I-

N

NOTES:

AGGREGATE FOR DRAINAGE SHALL BE IN ACCORDANCE WITH SEC 1009.
GRADE 4 OR GRADE 5.

USE HARDWARE CLOTH 24 GAUGE WIRE MESH WITH t INCH MESH
OPENINGS.

INSTALL 5 FT. T-POST WITH A 2 FOOT EMBEDMENT DEPTH (MIN.).

ATTACH HARDWARE CLOTH TO POST WITH WIRE STAPLE OR OTHER
ACCEPTABLE METHODS

SPACE POST A MAXIMUM OF 3 FT.

FOR INSTALLATION BETWEEN SECTIONS OF SILT FENCE. EXTEND
AGGREGATE FOR DRAINAGE A MINIMUM OF 12 INCHES ON EACH
SIDE OF SPECIAL SEDIMENT CONTROL FENCE SECTION.

INSTALLATION SHALL BE FOR AREA INLETS AND PERIMETER PROTECTION
BMP'S.

ROCK/MESH SEDIMENT CONTROL FENCE

-----------------------------------------------------------,0
W
f­..,
o
o
z..,
o
W
-..J..,
W
(/)

>­
-..J
-..J..,
U

Z
o
0::
f­
U
W
-..J
W

Z
W
W
<D

(/)..,
:r:

~

f­
W
W
:r:
(/)

(/)

:r:
f-

Z
o
f­
Z
W
(/)

W
0::
0-

~



EFFECTIVE DEPTH uB u
= MIN. 2', MAX. 6' DEPENDENT UPON

CONFIGURATION REQUIRED BY LOCATION AND ESTIMATED
VOLUME.

c
L

INLET ~ W L ~ 2W

PLAN VIEW

ORIGINAL CHANNEL

3: 1

SECTICIN C-C

20' MIN. LENGTH

lEVEL SECT IDI

2: 1
ORIGINAL
CHANNEL
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VARIABLE

EXISTING
GROUND

VARIABLE *

SECTION A-A
INLET

D = 1.0' + DESIGN FLOW DEPTH-MIN.

* VARIES FROM WIDTH OF STREAM AT INLET TO
ONE-HALF WIDTH OF POND AT OUTLET.

W/4 MIN.

SECTICIN B-B
OUTLET

177/1

SECTICIN D-D

LAYER OF APPROVED STABILIZING MATERIAL
FOR SCOUR PREVENTION

GENERAL NOTES:

SEDIMENT BASINS ARE TO BE INCLUDED IN THE BMP SYSTEM
WHEN THE GEOMETRY OF RIGHT-OF-WAY ALLOWS. WHERE
INCLUDED. SEDIMENT BASINS ARE TO BE DESIGNED AND
CONSTRUCTED TO PROVIDE STORAGE VOLUME FOR THE LOCAL
2-YR. 24-HOUR STORM FOR DISTURBED ACREAGE DRAINING
TO THEM. IF THE DES IGN STORM VOLUME HAS NOT BEEN
CALCULATED. BASINS ARE TO BE DESIGNED AND CONSTRUCTED
TO PROVIDE A STORAGE VOLUME OF AT LEAST 3,600 CUBIC
FEET PER DISTURBED ACRE DRAINING TO THE BASIN(S).

IF SEDIMENT BASIN IS TO BE PERMANENT ITS SLOPES
SHALL BE STABILIZED WITH ROCK RIPRAP OR EQUIVALENT.

THE MATERIALS FOR ROCK RIPRAP SHALL MEET THE RE­
QUIREMENTS OF SEC 611.30 FOR TYPE 2 ROCK BLANKET.

SEE PLANS FOR LENGTH. DEPTH AND WIDTH OF BASIN.

SEE PLANS FOR ESTIMATED QUANTITIES OF ROCK RIPRAP ­
CUBIC YARDS.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)
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TEMPORARY BERM
AT TOP OF FILL
SLOPE

TOE OF SLOPE

,.....------------------------------------------,8
f­..,
o
o
z..,
o
W
-..J..,
W
(/)

>­
-..J
-..J..,
U

Z
o
0::
f­
U
W
-..J
W

Z
W
W
<D

(/)..,
:r:

~

f­
W
W
:r:
(/)

~
:r:
f-

Z
o
f­
Z
W
(/)

w
0::
0-

~

PLAN VIEW

SHEET NO.

4 OF 6806.10J

TEMPORARY EROSION
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SLOPE DRAINS

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112015
212012015

DATE EFFECTIVE:
DATE PREPARED:

2 '

SECTION B-B
TYPE B BERM

MIN.

FILL SLOPE----LI;:;;I

COMPACTED SOIL--~=IISUBGRADE

APPROVED END SECTION
PORTABLE FLUME.

FILL SLOPE
SURFACE

TEMPORARY
SLOPE DRAIN

NOTE:
MAXIMUM LENGTH BETWEEN SLOPE DRAINS SHALL BE
APPROXIMATELY 500 FEET.

TEMPORARY BERM
(METAL. FLEXIBLE RUBBER OR PLASTIC PIPE)

TEMPORARY
BERM

NOTE:

IN SOME CASES IT MAY BE NECESSARY TO EMBED METAL
OR PLASTIC PIPE INTO THE FILL SLOPE TO SECURE
PROPER ANCHORAGE.

SECTION A-A
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TYPICAL B-B
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INSLoPE

TERMINATE BEHIND
LEADING EDGE OF
THE PREVIOUS
J -HOOK.

SHOULDER
"----

VARIABLE
FOR SPACING SEE

SHEET 1 OF 6
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<

<

<

...
~SILT

FENCE

... I... ... I...

SHOULDER

-I-r -- -- ---- --Iir Tl-- ,----.::-

3: 3:
0 0
...J ...J
LL LL

+ +INSLoPE

"----

>

<

ROADWAY ROADWAY
-- -------------------------------------------------- ----------~-------------------------------------------------

FILTER
FABRIC

DETA IL A

- -,,
,, ,, ,

" " ::::: ZI I 1O ..........
I , L

'\ -J~~/
-~

MIN.

WOOD OR
STEEL
POST

o

10' MIN.

ZFILTER 'POST
FABRIC

o

NORMAL
INSLoPE ~

'POST

WOOD OR
STEEL
PoST~ I

"'" ~ORESLOPE

/

FILTER \"\...G'N
FABRIC ~

~

~ ~ ,,- -___\7 /'//~~ S'~~\\
~ I . ," /' \"

~'_~"":,- : ~§ GROUND LINE

~y,)\\ j- X f
/ ~ FILTER FABRIC SHALL LINE THE DOWNSTREAM

j
I I ." S IDE AND FLOOR OF THE TRENCH. THE TRENCH
~ SHALL THEN BE BACKFILLED AND COMPACTED.

DE TAlLAM IN.

PLAN VIEW
PERIMETER SILT FENCE
FOR TRANSVERSE FLOW

PERIMETER SILT FENCE
FOR ANGULAR FLOW

FILTER
jFABRIC

I

-----::--------~---lJ--------------rj--\----------r -
GROUND LINE~ B~ TRENCH

BOTTOM

ELEVATION DETAIL
FABRIC SILT FENCE

Z

L

~

If)

N

ELEVATION OF TOE MUST
BE SAME OR LESS THAN

ELEVATION OF TOP.

SPACING OF J-HooKS

MINIMUM J-HOOK SPACING

TOP

-

GENERAL NOTES:

USE SILT FENCE FOR FILL HEIGHTS GREATER OR EQUAL TO
10 FEET. ON ALL FILLS GREATER THAN 10 FEET HIGH.
MID-SLOPE RUNS OF SILT FENCE SHOULD BE CONSIDERED.

FOR FABRIC SILT FENCE:

MINIMUM LONGITUDINAL SPLICE OVERLAP SHALL BE 2'
WITH A POST AT EACH END.

SECURE FABRIC TO POSTS.

INSTEAD OF SILT FENCE ACROSS DRAINAGE DITCHES AND
DRAINS. DITCH CHECKS SHALL BE USED AS SHOWN ON
PLANS OR AS DIRECTED BY ENGINEER.

AT CULVERTS. PLACE SEDIMENT BARRIERS OVER THE TOP
OF THE CULVERTS (NOT IN THE STREAM CHANNEL).

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)
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ROOT BALL
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HOLE

WIRE BEFORE
TWISTING

ROOT
BALL

SECTION B-B

HOSE

TREE

TWIST WIRE
TO TIGHTEN

'.
"....... -~

BRACE BLOCK MAY BE
NAILED TO TREE

SECTION A-A

": '\., ,, ,

SIX LAYERS OF BURLAP
TO BE INSTALLED
BEFORE BRACE BLOCKS

",, ,, ,
'.'

BRACE ---_......_
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W
Vl

<t

METHOD OF SUPPORTING DECIDUOUS TREES
3" CALIBER OR LARGER

SHEET NO.
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TYPICAL PLANTING
ILLUSTRATIONS

METHOD OF SUPPORT

MISSOURI HIGHWAYS AND TRANSPORTATION
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07/0112004
812612009

DATE EFFECTIVE:
DATE PREPARED:

NOTES:

GENERAL NOTE:

ALL NUMBER MEASUREMENTS ARE NOMINAL.

TREE WRAP SHALL BE INSTALLED BEFORE BRACING.

BRACE SHALL BE NAILED SECURELY TO POST AND BRACE
BLOCK.

BANDING SHALL BE DONE WITH A COMMERICAL BANDING
MACHINE.

HOSE

5 FT. "T" STEEL
COMMERCIAL FENCE
POST

9"
ROOT BALL
DIAMETER9"

NO. 12

4"

BACKFILL
MATERIAL

METHOD OF SUPPORTING EVERGREEN TREES
3' OR MORE IN HEIGHT

2 STEEL BANDS

A

2" X 4" BRACE

ROOT BALL
9" DIAMETER 9"

STEEL BAND

A

POST
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TREE WRAP
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MEASURE CALIBER

W
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l­
I
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24" BRANCHES ON
ANY STEM MAY BE
COUNTED

MULTI-STEM TREES
ACCEPTABLE IF ONE
STEM IS THE CALIBER
SPECIFIED

WRAP ALL
STEMs -~---"M

MEASUREMENT OF
SMALL TREES

* MEASURE CALIBER FOR
TREES 4" OR LESS.

** MEASURE CALIBER FOR
TREES MORE THAN 4".

MEASUREMENT OF
LARGE TREES

BASE WIDTH MEASURED NOT MORE THAN 10"
ABOVE THE GROUND LINE

MEASUREMENT OF
EVERGREEN TREES
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HEADING CUT

PRUNING CUTS
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MEASURE TIP TO TIP

MEASUREMENT OF
DECIDUOUS SHRUBS
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EVERGREEN AND
DECIDUOUS TREES

SHOULDER

MINIMUM CLEAR
DISTANCE AS SPECIFIED

IN THE PLANSMINIMUM DISTANCE FOR PLANTING
ON TYPICAL CROSS SECTION

MEDIAN

~

PAVEMENT
SHOULDER

PAVEMENT

..
..

..
..

GROUNDCOVER

30'

SHRUBS
R/,W

LOCATION OF SHRUBS
IN A TYPICAL PLANT BED

TYPICAL PLANTING
ILLUSTRATIONS

LOCATION AND
SLOPE PLANTING

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION
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SPREAD MEASURED NO
MDRE THAN 10" ABOVE
THE GROUND LINE.

EVERGREEN SHRUB
SLOPE PLANTING

4" MULCH

BACKFILL MATERIAL

ROOT SPREAD 6"

DECIDUOUS SHRUB
SLOPE PLANTING

6"

0::
<l:
>

9"

VINES AND SEEDLINGS

DATE EFFECTIVE: 07/01/2004
DATE PREPARED: 812612009 808.00
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CABLE

COPPER
SET SCREW

SELECT
BACKFILL

SAND
BACKFILL

6"

,~" !
EXCAVATED MATERIAL ~
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~:::::::::::~- BUR IAL TAPE ~

ROCK LINE OR MATERIAL j
WHICH SHOULD BE ~

CLASSIFIED OTHER THAN z
CLASS A MATERIAL. ~

u
W
-..J
W

Z
W
W
<Il

Vl
«
:r:

~ -
N N

LECT
CKFILL

XCAVATED
ATERIAL

BURIAL
TAPE

AND
BACKF ILL

ALL CABLES SPLICED IN
POLE BASES OR TRANSFORMER
BASES SHALL HAVE FUSED
SLIP CONNECTORS.

6

FUSE HOLDER

SINGLE OR DUAL CABLE
FUSED SLIP CONNECTOR ASSEMBLY ~
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BURIAL
TAPE

RIGID
CONDUIT

CUT CONDUIT AWAY
FROM CABLES'Q)

SELECT
BACKFILL

-
N

GROUND LINE OR
r----- TOP OF SUB GRADE

.-----..""",""''''''''''''~,.,..'0."/>

-
'<:t
N

6" I

TYPE I TRENCH TYPE I I TRENCH TYPE I I I TRENCH
TRENCHING AND BACKFILLING FOR CABLE-CONDUIT

CABLE-CONDUIT

TERMINATION OF CABLE-CONDUIT
INTO RIGID CONDUIT SYSTEM

SEAL WITH
PRE-MOLDED
FITTING OR
SEALING
COMPOUND.

,-----------
'---........---+-- - - - --

6".1 1

MIN.

POLE
FOUNDATION

ZV1
,,",z
o<t
:r: ---'
V1D...

V1 Z
<to

OUTSIDE EDGE
OF SHOUL DER ~1--__4---,-'_±__

RIG I0 CONDU IT

2" DRAIN PIPE
RIGID CONDUIT
(AS SPECIFIED)

TRENCH LOCATION - OUTSIDE SHOULDER

CONCRETE
PULL BOXeD

~ TRENCH
STAB. OR EARTH
SHLDRS.--SAME
LOCATION

RIG I0 CONDU IT

illMIN.

4' ±

- - ---~~~CH-~~N-E---­

PLAN
INSIDE SHOULDER (ALL SHOULDER TYPES)

EDGE OF TRAVELED WAY

-------OUTSWE-~-----

EDGE OF
SHOULDER

TRENCH LOCATION - INSIDE SHOULDER

EDGE OF ~ L '
TRAVELED WAY ~_'I!,r-,---'-~-__±_-_, '

./ I ......... I

~ /'i I
BARRIER OR MOUNTAB~" rl
CURB SAME LOCATION ~

MIN.

REMOVE CONDUIT AT
THIS POINT AND SEAL END
OF CABLE-CONDUIT AROUND
CABLES.

CABLE-CONDUIT FROM FOUNDATION
TO BE INSERTED INTO CABLE EN­
TRANCE.CABLES TO BE INSERTED
THROUGH THE HANDHOLE AND MUST
EXTEND BEYOND THE HANDHOLE
A MINIMUM DISTANCE OF 18".

o

TYPICAL TRANSFORMER
BASE ATTACHMENT

CONDUIT

SEALANTPAVEMENT STRUCTURE

RIGID
ONDUIT

,
l.O
N

POLE
FOUNDATION

V1
<t

+1

PREFORMED OR
CONCRETE PULL BOXeD

2" DRAIN PIPE
RIGID CONDUIT
(AS SPECIFIED)

RIGID CONDUIT UNDER ~
PAVEMENT AND SHOULDER. ~

TERMINATE RIGID CONDUIT V1

IN PULL BOX. @

TERMINATE RIGID CONDUIT
IN PULL BOX.EDGE OF

TRAVELED WAY

OUTSIDE EDGE_____~~~:~~~~A:~~~___ _ ~:_~~O~~~~~~_
~p /0
~ CABLE-CONDUIT

IF WIRING IS INSTALLED
PRIOR TO POLE INSTALLATION. -----~----- ------
COIL ENDS OF CABLE-CONDUIT DITCH LINE
AND COVER WITH PLANKS.

PLAN
OUTSIDE SHOULDER (ALL SHOULDER TYPES)

HIGHWAY LIGHTING
CABLE. CONDUIT
AND TRENCHING

SHEET NO.
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MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 04/01/2002
DATE PREPARED: 311012011

GENERAL NOTES:

THE CONDUIT OF THE CABLE-CONDUIT SHALL BE CUT AWAY
FROM THE CABLES WHERE THEY ENTER THE RIGID CONDUIT
INSIDE A CONCRETE BARRIER OR STRUCTURE.

NOTES:

CD SEE DRAWING 902.20 FOR PULL BOXES.

o CONDUIT MAY BE REMOVED FROM CABLES
IN RIGID CONDUIT. SPLICES SHALL
NOT BE MADE UNLESS SHOWN ON PLANS.

CD BRAND AND MODEL OF FUSE HOLDER
SHALL BE APPROVED BY THE ENGINEER.

GD CABLES SHALL BE CONTINUOUS TO THE
FIRST LIGHT POLE. SPLICES SHALL
NOT BEMADE FOR THE PURPOSE OF
TERMINATING CABLE-CONDUIT.

RIGID CONDUIT UNDER PAVEMENT

CABLE-CONDUIT
OR
RIGID CONDUIT

GUARD RAIL
END TREATMENT
(ANY TYPE)

OUTSIDE EDGE
OF SHOULDER

CABLE-CONDUIT
OR RIGID CONDUI
(AS SPECIFIED)

PLAN
BEHIND GUARD RAIL

GUARD RAIL
END TREATMENT
(ANY TYPE)

EDGE OF TRAVELED WAY

CABLE -CONDU IT
OR
RIG I0 CONDU IT



5 GROUND ROD. f' DIA. X 8' MIN. ®
6 PHOTOELECTRIC SWITCH AND SOCKET. 105/285 V.• 1000-WATT
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HIGHWAY LIGHTING
BASE MOUNTED

CONTROL STATION
V OR 480 V - 4 CIRCUIT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

240

IF CABLE-CONDUIT IS SPECIFIED. THE CONDUIT SHALL 8
BE CUT AWAY FROM CABINET BETWEEN PULL BOX AND ~

CONTROL STATION. ~

LIGHTING SYSTEM VOLTAGE AS SPECIFIED ON PLANS.

PHOTOELECTRIC SWITCH BRACKETS MAY VARY. LOCATE
CENTER OF WIDOW OVER CENTER OF PHOTOELECTRIC
SWITCH.

IF SUBSURFACE CONDITIONS EXIST WHICH PROHIBIT
THE PLACEMENT OF THE GROUND ROD IN A VERTICAL
POSITION. THE ROD MAY BE DRIVEN AT AN OBLIQUE
ANGLE NOT TO EXCEED '15 DEGREES FROM VERTICAL OR
BURIED IN A TRENCH AT LEAST 30 IN. DEEP. CON­
NECTION TO GROUND ROD SHALL BE CADWELDED.

NOTES

CABINET SHALL BE LOCATED AWAY FROM TRAFFIC.
MOUNT PHOTO CONTROL SHALL FACE AN OPEN SKY.
MOUNT PHOTO CONTROL SHALL FACE NORTH.

SEE PLANS FOR CIRCUIT WIRING: MAXIMUM LOADING PER
CIRCUIT IS 7.'100 WATTS FOR 240 VOLT AND 11.000 WATTS
FOR 480 VOLT.

SCHEMATIC DIAGRAM SHALL BE MOUNTED ON INSIDE OF
CABINET DOOR.

THE UTILITY SHALL BE NOTIFIED IN WRITING 30 DAYS
PRIOR TO DATE SERVICE WILL BE REQUIRED.

ALL OPENINGS IN CABINET SHALL BE COVERED AND SEALED
WITH LIFETIME SILICONE CAULK.

ALL MATERIALS REQUIRED EXCLUDING REFERENCE ITEMS AS
SHOWN ON DRAWING SHALL BE INCLUDED IN PRICE BID FOR
CONTROL STATION.

GENERAL NOTES:

ALTERNATE CABINET DIMENSIONS WILL BE ALLOWED AS
APPROVED BY THE ENGINEER. INTERIOR CABINET VOLUME
SHALL BE EQUAL TO OR GREATER THAN THAT SHOWN ON
PLANS AND PROPER CLEARANCES SHALL BE PROVIDED FOR
ALL EQUIPMENT. CONCRETE BASE DIMENSIONS SHALL BE
MODIFIED TO FIT THE CABINET SUPPLIER.

PLACEMENT OF ALL ITEMS SHALL BE APPROVED BY THE
ENGINEER.BRIGHT

RED

DESCRIPTION
LIST OF MAiERIALS

-
BLACK~r= MoOD T ~l

BLACK~I L I GHT I~
BLACK ~CCON TR0 L ~

B~18Hf~1 4 8 0 VOLTS~ B~18HT
LABEL DETAIL

[-480 VOLT) 00

-

BLACK ~l MoDO T G~l
BLACK ~I L I GHTIN
BLACK ~CCON TR0 L ~

B~lgHT ~l 2 4 0 VOLTS~
LABEL DETAIL
(2-40 VOL T) 00

* - SEE PLANS

1 #2 CORBIN LOCK

'1 NEMA '1. DUST-TIGHT. WATERTIGHT. CABINET

11 LIFETIME SILICONE CAULK

13 WEATHERPROOF ADHESIVE LABEL. VINYL RAISED LETTERING
(OR EQUIVALENT. SEE DETAIL)

12 ANCHOR BOLTS. 5/8-11 x 14/1 LONG BOLTS. HOT DIP
GALVANIZED. 4 REQUIRED.USE BOLT HEAD OR TACK
WELDED NUT ON EMBEDDED END

ITEM

9 MOUNTING PAN. 31 t/l x 12/1 X t/l ALUMINUM OR
STAINLESS STEEL @
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/ 1':\' l'

INSERT ~ASHERs}t/_, ~
BETWEEN FILTER { CUT 2/1 DIA.
AND INSIDE CABINET ! HOLE IN CABINET
TO FORM AIR GAP {~~

'1/1X'17/1C~~0

/"::=="'1, ,, ,, ,
~-~~""~~""~ t.a

I I' I I ~
/ 111: I I~"

~: \ : : ~~~
I \ I I _... ~

I I \ I ( /.l. ~

: " ,,: :ij\~l ~',
I \ " I I \ It ,

\, " 'I." I~ /1 "
" I '.... II I ,

', :~~t:~;~r-I '
, ", ", ", ", I~

~
~, "

: il-- POWER SUPPL Y
: :: (REF.) I
' "

16/1 I: 5' MI N. : 1-1
MIN 5' MIN. "\\ I

..---- DR IP SH IELD__ 1--"''''-'-'-'--'-t----------=c-=-=--'-'------_! :,t\". r:----~- r ~-~_,
1-~'"':=-T-------;S;-;T;-;A~I--;:N~L~E~S~S----;;-S~T_==_./~E;-;L=i!;;;;;;;;;;;;;;;;!;,1 CATCH WITH :;: :~'>ij1 : :---: : ,F;;" :

I II 11 11;:: II I - - - - I r~:"";. "'/1: I

z P IAND HINGE I -..r-l • r-CoMPRESS ION ':: :f'-'-~ : : '~,,< :
~ ~~ SPRINGS '~'c-<~ L m1-1'- C l:P-'
L B :I-~ I I I I I I

,_ ft ,----PADLOCK " " , , ' , , '
~ ~r- .... '-HASP II II III IIIco, " " , , ' , , '
I'() '-I ltD II II III III

1 1-" 1. 1 : ~--i.!J : : : : : :

2 = : :::: ::::::
I L I :111 III III

l] • I I::: I I I I I I

.:::. ::: BASE FLUSH WITH CABINET-./ :;f:··;.;;l: 'co : ~''J ~~O! ~~O!
L·.;.:·~ ON BACK AND SIDES :: L.U:.: : ::~: ::::::
: ~~ .~ ::~ .:.:.~. : ::~: ::: :::
:---:':":'.; ~ :.'11'(, ••"1.'1 : :1,//: ',',', '"

___ ,I I' ~,' I I I I I

SIDE VIEW
::;.,:.~:, I ::~: ::: :::

::~:,}·:·r: R=18" ; ~~~ FP: FPi
III I I I -7 : ~~ I t"i t"i I

R=2'1" MIN., .i,~:(·:.l.f: MIN. '~\' •.-.-1hr-:-.,., ...-r,-~~
\ I r I : ~~ : •••• ::: : : : ','< : : : : ..:.:

~~~ '-us-~-- ~-' ~[\;,/,~..;~~~: "~'" ,;),. ~:;.,:; ::'[/"/Y/ /~~<~<..0(~ I~ ~ <.W n "~'~'~:::: :: :::::: .:.:i7.'@m-x.....,'0?7.~""':w'"~""';,..,
'/~'\~ .: : '~~~1),' \''0/'/ .~ ::'---:;~ ::'.'~'{' Yi : :: \\:. "~' .

"~' I I' (.-0", ~...'.: <'/ ~ II ...')//' II ffi "i l I:.' I \), ~
~' ' , L • ~~ V~., ""', ~" "<'2' "~ ",' ,. ,. I'~ ~ <

,-----}~"'~~~ :."~~ l.' :".: •. yo,?>- ----i:.·l l------32!.~~-'.'-:.'-.0,-----~,_,_-~~.>·: ::': :.,,'~-n------
~--- -~r'~: !~: ~t"':,'~: <®"--4----~ I f--------~-~---~------~'~-@'·:<: ::... :": :>:'~-'~-----

~ ' .' . ". . ..~ '''' "v@.". " , .~y
~' .': :""~ '.. .v< '''' "~~;(~ ...,, .;', ,....~v'0», . , ~y .' '. . ~ 2 ... I II I II '\)'l.' I I' • I I'· ~
~-:-.~------~c~ --"~'-.:-V~ •.•. '.' Y/; I'() ' ''''' ~,.;, , •. ':, .... ,~

~" ;:.': ",'. "~ :"::'.. ~ :::: :: ~":_";>:~-_:"'~

~L~'~~ ~¥&~ C(~W~ ;::: :: ~~~V4'~~~~~2 1"0/~)~~, '''' ,,~.,~.,~,~.,~.,«.l)i:0'/.0'/.~

CABLE-CoNDUAIT 1 ~ J[;---- J\,-
OR RIG ID CoND IUT ..... :....
TO LIGHTS

PULLBoX 2' MIN.
FRONT VIEW

DATE EFFECTIVE: 04/01/2005
DATE PREPARED: 911412010 901.30F

SHEET NO.

1 OF 2



LIST OF MATERIALS

NOTES

ITEM DESCRIPTION
I----+-------------=:....=....:c..=..:...'--'-'----'--'--=--'-'------------------Io

2 RIGID CONDUIT * z
I-------':--+---'-'----'--=---'----"---=-=c..=..:...-----'-----,-----------,---------------------I<t

4 NEMA 4, DUST-TIGHT. WATERTIGHT CABINET 0

1---5---+-G-R-0-UN-D-R-0-D-,-~~;-;:"-D-I-A-.-X-S-',-----M-I-N-.---------------------I~

1---6---+-P-H-0-TO-E-L-E-C-T-R-I-C--"---S-W-I-T-C-H-A-N-D-S-O-C-K-E-T-,-1-05-/-2-S-5-V-.-,-1-0-0-0-WA-T-T----------I~

1---7---+-T-R-A-N-S-LU-C-E-N-T-,-P-L---'-E-X-I-G-L-A-SS-F-IL-T-E-R-1tW-2-0-6-7-,-----'-i-=-"-T-H-I-C-K------'------------Ij

I---S---+-C-L-E-A-R-,-L-E-X-A-N-#G-0-3-4-W-I-ND-0-W-'-4-=-1,-,-T-H---'-I-C-K-M-IN----"-.----------------1;'3

1-------:9=--+-=-M-=-0-U-N-T-IN-G-P-A-N---'-.-3---'-1---;~--::"-----'-X-----'-1 2----=-"---'-X-----'-47-:1,-=-,-A-L-U-=-M-I-=-N-U-=-M--'-O-R-S-T-A-I-N-L-E-S-S-S-TE-E-L------I~
1---1-0-+-P-L-I-AB-L-E-S-E-A-L-A-N-T-----'~---------'----------------------IB

1---
1
-
1
-+-

L
-IF-E-T-I-M-E-S-I-L-I-C-O-N-E-C-A-U-L-K----------------------Icj

1---1-4-+-1N-S-U-L-A-T-E-D-T-E-R-=-M-I-N-AL-B-L-O-C-K-.-F-O-R-G-R-EA-T-E-R-T-H-A-N-4-/-0-C-AB-L-E-----------I~
1--__--+ ______1'"

15(240Y) 2-POLE, 100 AMP, 120Y COIL LIGHTING CONTACTOR ~

1-'-1-'-5-(=-4--'-sO"--Y-+)-=-2----'-P=-OL=-E=---,-1---'-0---'-0=---A--'-M--'-P--'-,---'-'-2=-4O-=-Y=---C"--O"--I:"":L=----=L:"":I--"G---'-H--'-T-'-I---'-N-=-G-C"--O"--N---'-T---'-A---'-C---'-T--"O--'-R=--------------I~

1-------'-1-=-6-+-::-2--=-P=-OL-=-E=--,---:6=-=5=-=0'-----YC=0-=-L-=T-'-----L-=-1-=-GH---:T=-::-:IN---:G::--:Ac=Rc=R-=Ec=S-=T-=E=-R-------------------I~

1---1-7-+-1--P-0-L-E-,-1-5-,-----A---:M-=-P-,-TY-P-E-B-C-O-=-N-T-R-O-L-B-RE-A-K-E-R---------------I8

1---1-S-+-1---P-OL-E-,-1-5-A-M-P-.-T-Y-P-E-B-M-A-N-U-A-L---A-U-T-0-S-W-IT-C-H--------------l i7i
1-------'-1-=-9-+-1N-S-U-=-L=-A=-T-E-D-----'-G-R-O-U-N-D-AB-L-=-E--'-"--N-E-U-T---'-R'---A--"L'---.---=-1-0-'-0-A-=-M--'-P=---=-------------------I~1-----=--=---+ ----1>-

20 2-POLE, 100 AMP, TYPE A MAIN BREAKER z
I-~,------+-=---=-=-=-=-=---~:....,_;_"::'_____'__:_cc---'-'-=---=-='_'_:::_'___'_-----'-=----=__'_=_':'___'_=::____=_:=_=_~=_=------------I0

21 2-POLE, 15 AMP(MIN), TYPE A LIGHTING BREAKERS >-
1---2- 2---+--::#-1-2-A-=-W-G-,-----M-=-I-=-N-.-,-6-0-0-Y-.-C-O-N-T-R-O-L-C-A-B-L-E-------------------I~

1---2---:3=----+---;#2-::--A---:W-G,,------:-M---:I---:N-.-,-----=-6--::-0--::-0-,-----Y-.-*-,------:P:-:O:-:Wc=Ec=R-----=-C--,-A-=-B-L=E-----------------I~

1---2=-4-,-------+--;;#2c=-----:AW-=-G=--M-=-I'""'"N---:.-,-----=6--=O--=O-----=Y-.-G-=-R=-O=-U---:N---;D-----=C-=-A-=B---:L-=E--------------------I~
I------=-*-,------+--,,-S-=-E-=-E---=-PL-A---:N-=-S=------------------------------I;;i
L..-__---L. -----'- ----I~

<t

240Y TOTAL 4S0Y TOTAL
SIZE (AMPS) CIRCUIT LOAD (WATTS) CIRCUIT LOAD (WATTS)

15 0-2S00 0 - 5500
20 2S50-3700 5550 - 7400
25 3750-4600 7450 - 9200
30 4650-5500 9250 - 11.000
35 5550-6500 --
40 6550-7400 --

CIRCUIT LOAD INCLUDES LOAD DUE TO LINE LOSS, LAMP, AND BALLAST LOAD.

ALL CIRCUIT BREAKERS SHALL CONFORM TO SECTION 901.4 OF THE STANDARD
SPECIFICATIONS.

LIGHTING SYSTEM YOLTAGE AS SPECIFIED ON PLANS.

PHOTOELECTRIC SWITCH BRACKETS MAY VARY. LOCATE CENTER OF WINDOW OYER CENTER
OF PHOTOELECTRIC SWITCH.

IF FOR REASONS OF YOLTAGE DROP A WIRE SIZE IS SPECIFIED LARGER THAN THE
BREAKER LUGS CAN ACCOMMODATE, AN INSULATED HEAYY DUTY TERMINAL BLOCK SHALL
BE INSTALLED TO TERMINATE THE LARGER WIRES AND A SMALLER JUMPER CONNECTED
TO THE BREAKER ITSELF.

LIGHTING BREAKER SIZING:o
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EQUIPMENT LAYOUT WIRING DIAGRAM MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

HIGHWAY LIGHTING
BASE MOUNTED

CONTROL STATION
240 V OR 480 V - 4 CIRCUIT

DATE EFFECTIVE: 04/01/2005
DATE PREPARED: 812612009 9Q1.3QF
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WIRING DIAGRAM
LIGHTING AND/OR SIGNALS
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SERVICE DISCONNECT BOXES AND METER BOXES SHALL BE
ALUMINUM OR STAINLESS STEEL. ALL HARDWARE. HINGES.
CATCHES. ETC. SHALL BE STAINLESS STEEL.METER SOCKET
FOR SIGNALS OR LIGHTING AND OTHER EQUIPMENT AND
MATERIALS SHALL BE U.L. APPROVED. AND CONFORM TO THE
REQUIREMENTS OF THE UTILITY COMPANY OR MUNICIPALITY
PROVIDING POWER.

NOTES:

QG SERVICE POLE SHALL BE GUYED WHEN SPAN OF OVERHEAD
SERVICE WIRE EXCEEDS 50 FEET.

@D INCREASE 1 FOOT FOR EACH 5 FEET ABOVE 30 FEET.

©

~ SCHEMATIC DIAGRAM SHALL BE MOUNTED ON INSIDE OF
CABINET DOOR.

~ UTILITY COMPANY SHALL DECIDE IF LIGHTNING ARRESTERS ARE
TO BE CONNECTED ON THE LOAD OR LINE SIDE OF THE METER.
THE UTILITY COMPANY SHALL ALSO DECIDE IF THE LIGHTNING
ARRESTER IS TERMINATED IN THE METER OR DISCONNECT
CABINET. IF TERMINATED IN THE DISCONNECT CABINET. IT
SHALL BE INSTALLED ON THE DISCONNECT CABINET.

~ LIGHTING SYSTEM VOLTAGE OF 240 VOLTS OR 480 VOLTS AS
SHOWN ON THE PLANS.

@) BREAKERS SHALL CONFORM TO SEC. 901.4 OF THE STANDARD
SPECIFICATIONS.

~ IF SUBSURFACE CONDITIONS EXIST WHICH PROHIBIT THE
PLACEMENT OF THE GROUND ROD IN A VERTICAL POSITION.
THE ROD MAY BE DRIVEN AT AN OBLIQUE ANGLE NOT TO
EXCEED 45 DEGREES FROM VERTICAL OR BURIED IN A TRENCH
AT LEAST 30 IN. DEEP. CONNECTION TO GROUND ROD SHALL
BE CADWELDED.

6 E
3 WIRE ® 6 E
240 OR 480 VOLT
LINE #2 AWG MIN.

N

'------... \'-------1:~......
~ TO LIGHTING

CABINET

3 WIRE ®
240 VOLT LINE
#2 AWG MIN.

N

....
.....
""TO SIGNA~
CABINET
(AS REQ'D.)

WEATHERPROOF ADHESIVE LABEL (SIGNALS). VINYL RAISED LETTERING
(OR EQUIVALENT. SEE DETAIL)

RIGID CONDUIT. 2" MINIMUM
#2 AWG MIN. CABLE. 600 VOLT

WEATHERPROOF ADHESIVE LABEL (LIGHTING). VINYL RAISED LETTERING
(OR EQUIVALENT. SEE DETAIL)

W6 x 9 OR W6 x 15 GALVANIZED POST

LIGHTING BREAKER. 2 POLE. 240 VOLT. 100A. TYPE A OR B

LIST OF MATERIALS

METER SOCKET. 200 AMP. FOR SIGNALS

RIGID CONDUIT. 2" MIN .• WITH PREFORMED ELBOWS

INSULATED. GROUNDABLE NEUTRAL WIRE. 200 AMP MINIMUM

DESCRIPTION

#2 AWG MIN. CABLE. 600 VOLT *

METER SOCKET. 200 AMP. FOR LIGHTING

GUY CABLE. AS REQUIRED

SEE PLANS

LIGHTNING ARRESTER. VALVE TYPE. 2 POLE. 650 VOLT

SERVICE POLE 30' MIN .• CLASS 4 WOOD. CONTRACTOR PROVIDED. MoDOT OWNED*

LOCKING. RAINTIGHT. NEMA 4 SERVICE DISCONNECT BOX

SERVICE ENTRANCE HEAD

SIGNAL BREAKERS. SINGLE POLE. 40A MIN. TYPE A OR B *

#2 AWG MIN. GROUND WIRE
1/2" METAL CONDUIT

#8 AWG MIN. CABLE. 600 VOLT *
GROUND ROD. 314" x 8' MIN.

THREADED CONDUIT HUB WITH SEALING WASHERS
CLASS B CONCRETE. 0.92 C.Y. ±

8

9

11

6

7

2

3

5

4

*

15

12

10

17

22

14
13

16

19
18

23

21

20

ITEM

GENERAL NOTES:

~ MODOT~ MODOT~BLACK ~] MoDOT ~ BLACK ~] BLACK ~]

BLACK ~C L IGH TIN BLACK~C L IGHTIN BLACK ~] SIGNAL
BLACK ~ID I seD NNE CT BLACK ~ID I seD NNE CT BLACK ~ID I seD NNE CT
BRIGHT RED~C2 4 0 VOL T5 ~P~6GHT BRIGHT':oC4 8 0 VOL T5~BRIGHT BRIGHT ~C2 4 0 VOLT5~ BRIGHT

RED . ~ RED RED RED
Ln
N

LABE L DE TAIL@
(240 (480 LABEL DETAIL@VOL T) ® LABE L DE TAIL@ VOLT) ®

FOR CABLE TYPES AND INSTALLATION. SEE STANDARD
SPECIFICATIONS.

THE POWER SUPPLY ASSEMBLY TYPE IS SHOWN ON THE
PLANS OR IS DESIGNATED IN THE CONTRACT.

THE UTILITY COMPANY SHALL BE NOTIFIED IN WRITING 30
DAYS PRIOR TO DATE SERVICE WILL BE REQUIRED.

WHERE SIGNAL OR LIGHTING POWER ONLY IS DESIGNATED.
OMIT ITEMS NOT REQUIRED.

ALL OPENINGS IN ANY SERVICE BOX OR METER BOX SHALL
BE COVERED AND SEALED WITH LIFETIME SILICONE CAULK.

ALL MATERIALS REQUIRED AS SHOWN ON DRAWING. INCLUDING
CABLE AND CONDUIT FROM POWER SUPPLY ASSEMBLY TO
UTILITY COMPANY FACILITIES. SHALL BE INCLUDED IN UNIT
BID PRICE FOR POWER SUPPLY ASSEMBLY.

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

HIGHWAY LIGHTING
POWER SUPPLY ASSEMBLY

SECONDARY SERVICE

DATE EFFECTIVE: 04/01/2002
DATE PREPARED: 41112010 901.800
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HIGHWAY LIGHTING
POWER SUPPLY ASSEMBLY

SECONDARY SERVICE

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

04/0112002
511912010

SECTION A-A

,--, ,-- ~r--I::~)~/.-,---_......:' :)
11,...;::11101 : ~~"" 1 0 14J
l!!~. "I 1\ \ "'...>.,1 I V"7'1

- -U 1 1\ .... _ ...," I

RISER OR O~~~ MoDOT
UTILITY CO. ! HARDWARE
HARDWARE 2" MIN.

CLEARANCE

DATE EFFECTIVE:
DATE PREPARED:

Lf)

x
«
2

1O
I

o
I-

N

0::
I­
U

Z
o

x
«
2

(POLE)
SERVICE

E

~ z'l'
~ 2

TO
LIGHTING 1O

CABINET
FOOTING 8:@ aJ

1 H

TYPE 1
OVERHEAD

FROM POWER
SOURCE

1

'.,

CLEVIS OR
TRIPLEX SECONDARY
DROP BY UTIcrrr-~

5 E

" ,
" ,
..;: :

35"

FRONT VIEW

LOCATION OF FACILITIES SHALL
COMPLY WITH UTILITY COMPANY
CLEARANCE STANDARDS.

0
W
0::

:::J
a
w

@ 0::

V>
«

1O
I l-

I
Lf) C)

0 W
l- I

r<l
TO
LIGHTING
CABINET

TYPE 2 (PEDESTAL)
UNDERGROUND SERVICE

SIDE VIEW

w
---'
aJ
«
0::
«
>

IF FENCE BLOCKS ACCESS TO
POWER SUPPLY A 3' MIN.
LOCKING GATE IS TO BE
INSTALLED. (NO DIRECT PAY)

N

Z

2

POWER INPUT SHALL BE
(MIN.): 2" RIGID STEEL
CONDUIT WITH THREE
1C #2 AWG CABLES.

TOP VIEW

UTILITY COMPANY POLE.
PEDESTAL OR
PAD MOUNT TRANSFORMER

o
I-

5' MIN.

35"

N

(AS

R/W LINE
PRIVATE PROPERTY j ,
------------------- ---------~ -----------------------STATE PROPERTY

~ COIL CABLE FOR UTILITY
~ COMPANY HOOKUP (MIN. 35'_-V FOR POLE. 5' FOR PED. )

, I,

PEDESTAL OR NEW STATE-OWNED POLE TO BE
SET WITHIN 2' TO 4' OF RIGHT-OF-WAY LINE.
ALL SERVICE POWER SUPPLY ASSEMBLIES
ARE TO BE LOCATED ON STATE PROPERTY.

NOTE:
CABLE AND CONDUIT FROM POWER SUPPLY
ASSEMBLY TO UTILITY COMPANY FACILITIES
SHALL BE INCLUDED IN PRICE BID FOR
POWER SUPPLY ASSEMBLY.
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SCREENED
LOUVERS
WITH GUARD
PLATES

3" MIN.
(TYP. )

1.46 C. Y.

5 '-6"

PLAN VIEW

(CONCRETE

I ~
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CONDUIT AS
REQUIRED

8" "M" BASE
ADAPTOR
(REQUIRED)

ANCHOR
BOLTS
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2

CABINET
4

SCREENED
LOUVERS
WITH GUARD
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1.31 C. Y
CONCRETE
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TYP. )
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CONTROLLER CABINETS AND BASE

FOR CONTROLLER CABINETS WITH
HEIGHTS FROM 6'-1" TO 6'-6"

TYPE E

FOR CONTROLLER CABINETS WITH
HEIGHTS FROM 4'-4" TO 6'-0"

TYPE EV DOUBLE

TYPES

FOR TYPE 170
CONTROLLER CABINETS

TYPE 332

FOR TYPE 170
CONTROLLER CABINETS

TYPE 336S

SHEET NO.

1 OF902.100

TRAFFIC SIGNALS
CONTROLLERS

CONDUIT LOCATION

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 04/01/2005
DATE PREPARED: 812612009

ANCHOR BOLTS (USE BOLT HEAD OR TACK WELDED
NUT ON EMBEDDED END AND SIZE AS SPECIFIED BY
CABINET MANUFACTURER).

NOTES:

CD DIMENSION VARIES ACCORDING TO CABINET
HEIGHT.

(2) GROUND ROD. 3/4" DIA. x 8' MIN. IF
SUBSURFACE CONDITIONS EXIST WHICH PROHIBIT
THE PLACEMENT OF THE GROUND ROD IN A VERTICAL
POSITION. THE ROD MAY BE DRIVEN AT AN OBLIQUE
ANGLE NOT TO EXCEED 45 DEGREES FROM VERTICAL
OR BURIED IN A TRENCH AT LEAST 30 IN. DEEP.
CONNECTION TO GROUND ROD SHALL BE CADWELDED.

CD LIFETIME SILICONE CAULK BETWEEN CABINET AND
BASE.

® #2 CORB IN LOCK

~

AS
REQUIRED

PAVED SURFACE

CONDUIT

NON-PAVED
SURFACED

AS
REQUIRED

BURIAL
TAPE

CONDUIT LOCATIONS

0.5% MINIMUM SLOPE

SAW JOINT1

"4

IN PROPOSED
CONCRETE MEDIAN

ON EXISTING PAVEMENT



PEDESTAL OR NEW STATE-OWNED POLE TO BE
SET WITHIN 2' TO 4' OF RIGHT-OF-WAY lINE.

All SERVICE POWER SUPPLY ASSEMBLIES
ARE TO BE lOCATED ON STATE PROPERTY.

~SERVICE POLE SHAll BE GUYED WHEN SPAN OF OVERHEAD 8
SERVICE WIRE EXCEEDS 50'. ~

w
VlGD INCREASE 1 FOOT FOR EACH 5 FEET ABOVE 50 FEET. ~
-..J

GDSERVICE DISCONNECT BOXES AND METER BOXES SHAll BE ~
ALUMINUM OR STAINLESS STEEL. All HARDWARE. HINGES. 6
CATCHES. ETC. SHAll BE STAIN-lESS STEEL. ~
METER SOCKET AND OTHER EQUIPMENT AND MATERIALS SHAll ~

BE U.l. APPROVED. AND CONFORM TO THE REQUIREMENTS OF W

THE UTILITY COMPANY OR MUNICIPALITY PROVIDING POWER. ~
<Il

UDSCHEMATIC DIAGRAM SHAll BE MOUNTED ON INSIDE OF DOOR. ~
:r:

G)UTIlITY COMPANY SHAll DECIDE IF lIGHTNING ARRESTERS ~
ARE TO BE CONNECTED ON THE lOAD OR lINE SIDE OF THE ~

METER. THE UTILITY COMPANY SHAll ALSO DECIDE IF THE ~

lIGHTNING ARRESTER IS TERMINATED IN THE METER OR Vl

DISCONNECT CABINET. IF TERMINATED IN THE DISCONNECT ~
CABINET. IT SHAll BE INSTAllED ON THE CONNECT CABINET ~

z

® IF lIGHTING IS SPECIFIED. INSTAll LIGHTING CONTROL ~
ON POWER SUPPLY. ~Vl

W

GDBREAKERS SHAll CONFORM TO SEC. 901.4 OF THE STANDARD ~
SPECIFICATIONS. ~

-..J

® IF SUBSURFACE CONDITIONS EXIST WHICH PROHIBIT THE ::3
PLACEMENT OF THE GROUND ROD IN VERTICAL POSITION. THE ~
ROD MAY BE DRIVEN AT AN OBLIQUE ANGLE NOT TO EXCEED ~

45 DEGREES FROM VERTICAL OR BURIED IN A TRENCH AT
lEAST 30 IN. DEEP. CONNECTION TO GROUND ROD SHAll
BE CAD WELDED.

o
Z
<t

NOTES

W
---l
m
<0:

0:
<0:
>

-
N

o
I-

IF FENCE BLOCKS ACCESS
TO POWER SUPPLY.
A 3' MIN. lOCKING GATE
IS TO BE INSTAllED.
(NO DIRECT PAY)

TOP VIEW

lIST OF MATERIALS
ITEM DESCRIPTION

1 SERVICE POLE 30' MIN .• ClASS IV WOOD. CONTRACTOR PROVIDED. MoDOT OWNED *
2 #8 AWG MIN. CABLE. 600 VOLT *
3 SERVICE ENTRANCE HEAD
4 GUY CABLE. AS REQUIRED
5 2" MI N. RIGID CONDUIT WITH PREFORMED ELBOWS
6 lIGHTNING ARRESTOR. VALVE TYPE. 2 POLE. 650 VOLT
7 METER SOCKET. 200 AMP. FOR SIGNALS
8 2" MIN. RIG I0 CONDU IT

9 SERVICE DISCONNECT BOX. lOCKING. RAINTIGHT. NEMA 4
10 INSULATED. GROUNDABlE NEUTRAL. 200 AMP MINIMUM
11 SIGNAL BREAKER. SINGLE POLE. 40A MIN. TYPE A OR B *
12 lIGHTING BREAKER. SINGLE POLE. 40A. TYPE A OR B
13 METAL CONDU IT. 1/2"
14 GROUND WIRE. #2 AWG MIN.
15 GROUND ROD. 3/4" x 8' MIN.
16 #8 AWG MIN. CABLE. 600 VOLT
17 CLASS B CONCRETE. 0.92 C.Y. ±

18 THREADED CONDUIT HUB WITH SEALING WASHERS
19 lIGHTING CABLES *
20 WEATHERPROOF ADHESIVE lABEL (SIGNALS) VINYL RAISED lETTERING
21 TYPE B CONTROllER AND SIGNAL BREAKER. AS SPECIFIED.
22 TYPE B AUXILIARY BREAKER. 15 AMP
23 W6 x 9 OR W6 x 15 GALVANIZED POST
24 lIGHTING CONTROL CABINET (SEE SHEET 2 )
25 #2 AWG MIN. CABLE. 600 VOLT

* SEE PLANS

5' MI N.

SHEET NO.

1 OF 3902.15K

TRAFFIC SIGNALS
POWER SUPPLY ASSEMBLY
240/120 VOLT SERVICE

DATE EFFECTIVE: 07101/2004
DATE PREPARED: 812612009

GENERAL NOTES:
FOR CABLE TYPES AND INSTAllATION. SEE
STANDARD SPECIFICATIONS .

THE TYPE POWER SUPPLY ASSEMBLY IS SHOWN ON THE PLANS
OR IS DESIGNATED IN THE CONTRACT.

THE UTILITY COMPANY SHAll BE NOTIFIED IN WRITING 30
DAYS PRIOR TO DATE SERVICE WIll BE REQUIRED.

WHERE SIGNAL OR lIGHTING POWER ONLY IS DESIGNATED.
OMIT ITEMS NOT REQUIRED.

All OPENINGS IN ANY SERVICE BOX OR METER BOX SHAll BE
COVERED AND SEALED WITH lIFETIME SilICONE CAULK.

All MATERIALS REQUIRED EXCLUDING REFERENCE ITEMS AS
SHOWN ON DRAWING SHAll BE INCLUDED IN PRICE BID FOR
POWER SUPPLY ASSEMBLY.

CO~C. FOOTING
36' 0 IA.

6 E

FROM POWER
SOURCE

FRONT VIEW

o 9

CONDUIT
SUPPORT

TO SIGNAL
CABINET

14

H

BOX

Q]®

0
W
0:

::::J
~

0

co w
I 0:

- (f)en <0:

0 l-
I- I

<.:l
I'()

W
I

SIDE VIEW
TYPE 2 (PEDESTAL)

UNDERGROUND SERVICE

Z

2

N

...1-­

II

F ~!~ L
II
'1_

COIL CABLE FOR UTILITY

/

COMPANY HOOKUP (MIN. 35'
FOR POLE. 6' FOR PED. )

POWER INPUT SHAll BE
(MIN.): 2" RIGID STEEL
CONDUIT W/3-1 CONDo
2 AWG CABLES.

UTILITY COMPANY POLE.
--~~PEDESTAl OR PAD

MOUNT TRASFORMER

NOTE:
CABLE AND CONDUIT FROM POWER SUPPLY
ASSEMBLY TO UTILITY COMPANY FACILITIES
SHAll BE INCLUDED IN PRICE BID FOR
POWER SUPPLY ASSEMBLY.
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TRAFFIC SIGNALS
POWER SUPPLY ASSEMBLY
240/120 VOLT SERVICE

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

FOR CABLE TYPES AND INSTAllATION. SEE STANDARD
SPECIFICATIONS.

THE TYPE POWER SUPPLY ASSEMBLY IS SHOWN ON THE PLANS
OR IS DESIGNATED IN THE CONTRACT.

THE UTILITY COMPANY SHAll BE NOTIFIED IN WRITING 30
DAYS PRIOR TO DATE SERVICE WIll BE REQUIRED.

WHERE SIGNAL OR lIGHTING POWER ONLY IS DESIGNATED.
OMIT ITEMS NOT REQUIRED.

All OPENINGS IN ANY SERVICE BOX OR METER BOX SHAll
BE COVERED AND SEALED WITH lIFETIME SILICONE CAULK.

All MATERIALS REQUIRED EXCLUDING REFERENCE ITEMS AS
SHOWN ON DRAWING SHAll BE INCLUDED IN PRICE BID FOR
POWER SUPPLY ASSEMBLY.

GENERAL NOTES:

UDSCHEMATIC DIAGRAM SHAll BE MOUNTED ON INSIDE OF DOOR. ~

G)UTIlITY COMPANY SHAll DECIDE IF lIGHTNING ARRESTERS ~
ARE TO BE CONNECTED ON THE lOAD OR lINE SIDE OF THE ~

METER. THE UTILITY COMPANY SHAll ALSO DECIDE IF THE ~

lIGHTNING ARRESTER IS TERMINATED IN THE METER OR Vl

DISCONNECT CABINET. IF TERMINATED IN THE DISCONNECT ~
CABINET. IT SHAll BE INSTAllED ON THE CONNECT CABINET ~

z
o® IF lIGHTING IS SPECIFIED. INSTAll LIGHTING CONTROL ~

ON POWER SUPPLY. ~
W
0::

GDBREAKERS SHAll CONFORM TO SEC. 901.4 OF THE STANDARD ~
SPECIFICATIONS.

-..J
<tGD IF SUBSURFACE CONDITIONS EXIST WHICH PROHIBIT THE ~

PLACEMENT OF THE GROUND ROD IN VERTICAL POSITION. THE <t

ROD MAY BE DRIVEN AT AN OBLIQUE ANGLE NOT TO EXCEED ~

45 DEGREES FROM VERTICAL OR BURIED IN A TRENCH AT
lEAST 30 IN. DEEP. CONNECTION TO GROUND ROD SHAll
BE CAD WELDED.

NOTES
Q)SERVICE POLE SHAll BE GUYED WHEN SPAN OF OVERHEAD

SERVICE WIRE EXCEEDS 50'.

GD INCREASE 1 FOOT FOR EACH 5 FEET ABOVE 50 FEET.

GDSERVICE DISCONNECT BOXES AND METER BOXES SHAll BE
ALUMINUM OR STAINLESS STEEL. All HARDWARE. HINGES. 6
CATCHES. ETC. SHAll BE STAIN-lESS STEEL. ~

METER SOCKET AND OTHER EQUIPMENT AND MATERIALS SHALL ~
BE U.l. APPROVED. AND CONFORM TO THE REQUIREMENTS OF W

THE UTILITY COMPANY OR MUNICIPALITY PROVIDING POWER.

SYSTEM)

x
«
2

H

~~~ (5Y2)
TO SIGN7\L

~ CABINEF:z« -
~ 2

"""'ll-----'°Z=== 8
TO PUll BOX
(SIGNAL CONDUIT

ro
TYPE 1 (POLE)

OVERHEAD SERVICE

TRIPLEX SECONDARY
DROP BY UT ILI TY

lOCATION OF FACILITIES SHAll
COMPLY WITH UTILITY COMPANY
CLEARANCE STANDARDS.

SECTION A-A

RISER OR OTHER
UTILITY CO.
HARDWARE

,

BLACK ~] MODOT~
BLACK :r:r= SIGNAL

BLACK ~ID I seDNNE CT
BR IGHT RED~r=2 4 0 VOLTS~ B~I~HT

LABEL DETAIL @

FROM POWER
L..-----t. 5EJ8~Ui'oWER

1':..7'~---'"SUPPl Y

TO CABINET lAMP
AND RECEPTACLE

TO CONTROllER
AND SIGNALS

3 WIRE
240 VOLT lINE

2 AWG MIN.
N

I
I
I
I
I
I
I
I
L
I
I

@@-:
I
I

POWER SUPPLY SIGNAL CABINET
POWER PANEL

WIRING DIAGRAM
SIGNALS AND/OR LIGHTING

TO SIGNAlOO
CABINET

lIST OF MATERIALS
ITEM DESCRIPTION

1 SERVICE POLE 30' MIN .• ClASS IV WOOD. CONTRACTOR PROVIDED. MoDoT OWNED *
2 #8 AWG MIN. CABLE. 600 VOLT *
3 SERVICE ENTRANCE HEAD
4 GUY CABLE. AS REQUIRED
5 2" MI N. RIGID CONDUIT WITH PREFORMED ELBOWS
6 lIGHTNING ARRESTOR. VALVE TYPE. 2 POLE. 650 VOLT
7 METER SOCKET. 200 AMP. FOR SIGNALS
8 2" MIN. RIGID CONDUIT
9 SERVICE DISCONNECT BOX. lOCKING. RAINTIGHT. NEMA 4

10 INSULATED. GRoUNDABlE NEUTRAL. 200 AMP MINIMUM
11 SIGNAL BREAKER. SINGLE POLE. 40A MIN. TYPE A OR B *
12 lIGHTING BREAKER. SINGLE POLE. 40A. TYPE A OR B
13 METAL CoNDU IT. 1/2"
14 GROUND WIRE. #2 AWG MIN.
15 GROUND ROD. 3/4" x 8' MIN.
16 #8 AWG MIN. CABLE. 600 VOLT
17 CLASS B CONCRETE. 0.92 C.Y. ±

18 THREADED CONDUIT HUB WITH SEALING WASHERS
19 lIGHTING CABLES *
20 WEATHERPROOF ADHESIVE lABEL (SIGNALS) VINYL RAISED lETTERING
21 TYPE B CONTROllER AND SIGNAL BREAKER. AS SPECIFIED.
22 TYPE B AUXILIARY BREAKER. 15 AMP
23 W6 x 9 OR W6 x 15 GALVANIZED POST
24 lIGHTING CONTROL CABINET (SEE SHEET 2 )
25 #2 AWG MIN. CABLE. 600 VOLT

* SEE PLANS

DATE EFFECTIVE: 07101/2004
DATE PREPARED: 812612009 902.15K

SHEET NO.

2 OF 3
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SHEET NO.

3 OF 3902.15K

TRAFFIC SIGNALS
POWER SUPPLY ASSEMBLY
240/120 VOLT SERVICE

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 07101/2004
DATE PREPARED: 812612009

TERMINAL BLOCK SHALL BE RATED AT 600V. SHALL ACCEPT WIRES UP TO 8
AWG AND SHALL HAVE A BARRIER BETWEEN EACH TERMINAL AND ON EACH END.

SCHEMATIC DIAGRAM SHALL BE MOUNTED ON INSIDE OF CABINET DOOR.

PHOTOELECTRIC WITCH BARCKETS MAY VARY. LOCATE CENTER OF WINDOW
OVER CENTER OF PHOTOELECTRIC SWITCH.

1 CABINET. WATERTIGHT. NEMA 4. 14 GA MINIMUM THICKNESS
2 PANEL. 12 GA MINIMUM THICKNESS. ALUMINUM OR STAINLESS STEEL
3 CONTINUOUS STAINLESS STEEL HINGE
4 NEOPRENE GASKET DOOR
5 3/8 - 16 COLLAR STUD
6 PHOTOELECTRIC SWITCH AND SOCKET. 105/285 V.• 1000 WATT

GENERAL NOTES:

ALL OPENINGS IN CABINET SHALL BE COVERED AND SEALED WITH LIFETIME
SILICONE CAULK.

ALL CIRCUIT BREAKERS SHALL CONFORM TO SECTION 901.4 OF THE STANDARD
SPEC IFICA TI ONS.

PLACEMENT OF ALL ITEMS SHALL BE APPROVED BY THE ENGINEER.

CABINET SHALL BE LOCATED AWAY FROM TRAFFIC. TOP MOUNT PHOTO CONTROL
SHALL FACE AN OPEN SKY. SIDE MOUNT PHOTO CONTROL SHALL FACE NORTH.

8 15 AMP AUTO-MANUAL SWITCH. SINGLE POLE BREAKER. TYPE B.WITH LABEL
9 MAIN BREAKER. SINGLE POLE. TYPE B *
7 15 AMP CONTROL BREAKER. SINGLE POLE. TYPE B

LIST OF MATERIALS

21 LIGHTING CONTACTOR. 2 POLE. 30 AMP. 600 VOLT. 120 VOLT COIL

13 FILTER. TRANSLUCENT. PLEXIGLASS #W2057r. 1 8" THICK

11 LIGHTING TERMINAL BLOCK. INSULATED FROM BACK PANEL.12 POSITION ~)

12 POWER. CABLE. #8 AWG MIN .• 600 V.

15 CABLE. LIGHTING *
17 PLIABLE DUCT SEALANT
18 LABEL-WEATHERPROOF ADHESIVE-VINYL RAISED LETTERING (OR EQUIV. )

(SEE DETAIl)
19 CONDUIT. RIGID. 2" MIN. *

14 CLEAR. LEXAN #9034 WINDOW. 1/4" THICK MIN. EXCEPT FOR 15A
BREAKER; MIN. WIRE SIZE 10 AWG.

NOTES:

16 LIFETIME SILICONE CAULK

10 NEUTRAL TERMINAL STRIP

22 #2 CORBIN LOCK
23 THREADED CONDUIT HUB WITH SEALING WASHERS

20 CONDUIT. RIGID. 1" MIN.

71<- SEE PLANS

@ MAIN BREAKER SIZE:
TOTAL LUMINAIRE** BREAKER SIZE MIN. AWG
LOAD (WATTS) (AMPS)

0-920 15 10
930-1260 20 8

1270-1600 25 8
1610-1930 30 8
** EXCLUDING BALLAST LOAD

0)

®

®

ITEM DESCRIPTION
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EOUIPMENT LAYOUT

\S~ WINDOW DETAIL

~ 1~ SQ )]
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,rAWG SIZE
8

WIRING DIAGRAM

I
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8 --I-
- I -----'..........

WIRE =::7
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, ~ " ~f---~------' i

I L4.] ~

~
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TO TO LIGHTS
DISCONNEC~= 15 11 ~60~7N
GROUND -=-
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6" MI N.

LABEL DETAIL
o

SIDE VIEW
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BLACK ~],--------MoD 0 T~
BLACK~C L I GHTIN G
BLACK~r=C 0 NT R0 L
BR IGHT, ---+ BR IGHT
RED ~] 120 VOL TS0fRED

N

DR IP DR IP
SHIELD SHIELD

2"
SPACER

~I

LnJ

f----- ",PADLOCK
~ /' HASP

8
POCKET "

12" MIN.

~
WINDOW

®
.A .A.

PHOTOELECTRIC SWITCH

SECTION A-A
WINDOW DETAIL

FOUR STAINLESS
(14)4" x 4" x 1-" t" - 20 BOLTS 2"± LONG WITH
~CHAMFER i" 4

1--\.\c----=~;-;O,,=Lr;~I~~nR~~~-'------l!-I3 FLATWA SHE RSAN D 2 NUT SEACH

I

TOP VIEW

FRONT VIEW

II II
II II
II II
II II
II II
II II
II II
II II
L1 .1 J

c'= ==JJ=1-------------==~ ~ ===~ I

'l."=======~161~

LnJ

I~

J

SEAL BETWEEN
LEXAN WINDOW
AND CABINET
& AROUND
BOLTS 16

INSERT WAS~ ~x 4,Jt ~~UT 2" DIA. /
BETWEEN FILTER HOLE IN CABINET
AND INSIDE CABINET~
TO FORM AIR GAP~
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2 PIECE
INTERLOCKING
COVER

#R:tmm~~_- BOLT
(2 REQUIRED)

CLASS 3

BOX COVER

29" X 29"

4 *"22t" x 22 t"
120 LBS.
22!i" x 22!i"
3" 8 8
"4
140 LBS.

COVERS SHALL BE CAST IRON AND THE FOLLOWING MINIMUM

CLASS 1 OR 2

PREFORMED PULL

NUMBER OF PREFORMED PULL BOX
ENTERING CLASS MINIMUM DIMENSIONS

CONDUCTORS A B C

< 23 1 17 " 30" 22"

23 - 68 2 24 " 36" 24 "

> 68 3 30" 48 " 36"

@ PULL BOX FRAMES AND
DIMENSIONS:

FRAME SIZE:
FRAME HEIGHT:
OPENING SIZE:
FRAME WEIGHT:
COVER SIZE:
COVER THICKNESS:
COVER WEIGHT:

CD ALL METAL CoNDU ITS SHALL BE ELECTR ICALL Y BONDED BY A GROUND BUSH ING
AND #6 AWG BARE COPPER WIRE. FOR PVC CONDUIT. ALL GROUND WIRES SHALL BE
CONNECTED.

CZ) SIGNAL PULL BOXES SHALL BE EMBOSSED "STATE SIGNALS" AND LIGHTING PULL
BOXES "STATE LIGHTING."DRAIN ­

BACKFILL
AL

B

A

SECTION A-A
TYPE I DRAIN TYPE

-'-------~::::+=====~ C

~I L I J
~~

MOLDED INSERT~ u
(CABLE HOOKS)
TYP ICAL 4 PLACES CONDUIT

.;r- REQUIRED
CD

L
:"0

0
~6~,: ~.~·O: ",4: ~: .. OO::O l>~~. 4"

~ MIN
~~{ol:>lJ.06t>~lJ.0;b.:o VO~b.o: lJ.~OP>lJ. MIN.

ND "i lJ.b.lJ.~IiJ'~ .. ~ ;'(10 q b.b.lJ.IiJ'!iJ'~"

ECTIoN ",t7:v~ ~o" ~ ..VOt> 0:
4

1;)'0 V ::t7:V~ ~O" ~ ..V~SToNE
~:::<JO:::~:':::V g:::<Jo ::: POROUS
".. lJ. 'll'" I> 0 lJ. " .. 0 ".. Ll. 'll'" I> MATERI

PleD
v Jlo0"V °t>v v JloQ!;>v

• Vti'040 V o/:>ovo • Vti"040 v
" .. 0 " ... " 'V'" ""0 ,," 0 0 • 1>"

~ROU
CONN

GROUNDING
BUSHING (TY

Z

L

FRAME AND
COVER (3)

CABLE
HOOKS
(6 REQ'D.)

BOLT
(4 REQUIRED)

BOLT LIFT HOLE (f'DIA.)
(4 REQUIRED)

STONE DRAIN - POROUS
BACKFILL MATERIAL

SECTION D-D
TYPE I DRAIN TYPE

LIFT HOLE
(f' DI A. )

PAVEMENT

-IN
N

u

SHEET NO.

2 OF 3902.20G

TRAFFIC SIGNALS
CONCRETE AND PREFORMED

PULL BOXES

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DATE EFFECTIVE: 11/0112010

DATE PREPARED: 913/2010

IF PREFORMED PULL BOXES ARE SPECIFIED. THE CONTRACTOR
MAY USE THE STANDARD CONCRETE PULL BOX IN LIEU OF
THE CLASS 1 OR 2 PREFORMED PULL BOX OR THE DOUBLE
CONCRETE PULL BOX. TYPE A. IN LIEU OF THE CLASS 3
PREFORMED PULL BOXES.

GENERAL NOTES:

IF AN EXTENSION IS USED WITH A PREFORMED BOX. THE
LIP OF THE EXTENSION MAY BE INTERIOR OR EXTERIOR.
THE EXTENSION SHALL BE COMPATIBLE AND FROM THE
SAME MANUFACTURER.

2" CONDUIT DRAIN TO
INSLoPE OR AS SPECIFIED
PREMoLDED BIT JOINT
t" PER FOOT MIN. SLOPE

SECTION B-B
TYPE II DRAIN TYPE

PREFORMED PULL BOX

SEAL
AROUND ..,,--
CON DU IT bL...".,..,,.........,,,,.,,.......,.....,,.......,,...,.,........,,,..,J:~=~

B
DRA IN. )

TYPE

2" CONDUIT DRAIN TO
INSLoPE OR AS SPECIFIED
PREMoLDED BIT JOINT
t" PER FOOT MIN. SLOPE

SECTION C-C
TYPICAL BOLT CLEANOUT

TYPE II DRAIN TYPE
(SEE DRAIN OUTLET DETAILS)

(SECTION ABOVE BREAK APPLICABLE TO TYPE I

DOUBLE CONCRETE PULL BOX.
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SHEET NO.

3 OF 3902.20G

TRAFFIC SIGNALS
CONCRETE AND PREFORMED

PULL BOXES

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

11/0112010

913/2010
DATE EFFECTIVE:
DATE PREPARED:

GENERAL NOTES:

A MINIMUM OF NINE HOOKS. INSTALLED IN THREE LEVELS.
SHALL BE INCLUDED WITH EACH PULL BOX.

IF SUBSURFACE CONDITIONS EXIST WHICH PROHIBIT THE
PLACEMENT OF THE GROUND ROD IN A VERTICAL POSITION.
THE ROD MAY BE DRIVEN AT AN OBLIQUE ANGLE NOT TO
EXCEED 45 DEGREES FROM VERTICAL OR BURIED IN A TRENCH
AT LEAST 30 IN. DEEP. CONNECTION TO GROUND ROD SHALL
BE CADWELDED.

THE CIRCULAR PULL BOX COVER SHOULD BE SIZED TO FIT A
BOX WITH A CLEAR OPENING OF 25".

---l
<t
Z

2
o
Z

-
CO
rr1

-co

CD AGGREGATE SHALL BE TYPE 1 CONFORMING TO SEC 1007.

CD BOX SHALL BE OF A FLARE DESIGN AND HAVE A LIP FOR
STABILIZATION.

LOCATOR
CABLE
WIRE (TYP.)

STONE
DRAIN
MATERIAL CD -o

rr1

FIBER OPTIC
TERMINATION
CABLE

\,
\

,
I

I
I

~~ __! __9

I~~--GROUND ROD (OPTIONAL)

PLAN

3 CABLE HOOKS
PER LEVEL
(TYP. )

\
\
\
\,

,,,,,,
I

I,

SECTION A-A
TYPE DRAIN TYPE

25" NOMINAL
CLEAR OPENING

SECTION B-B

SOLID WALL SMOOTH/RIBBED
FLEXIBLE CONDUIT
BLACK = POWER.
ORANGE = FIBER OPTIC CABLE

2

---l
<t
Z

2
o
Z

-------- CO VER

A

A

CLEAR OPENING
41" DIA. NOMINAL

CIRCULAR PULL BOX
CLASS 5

a"/-----=-----I::t-'~~~:\.--______;r B01_ T
""//A'I/' HOLES

2" CONDUIT DRAIN TO
INSLOPE OR AS SPECIFIED
PREMOLDED BIT JOINT
i" PER FOOT MIN. SLOPE

LIFT HOLE

TYPE II DRAIN TYPE
(SEE DRAIN OUTLET DETAILS)

(SECTION ABOVE BREAK APPLICABLE TO TYPE I DRAIN.)

POLYMER
CONCRETE RING
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SIGNAL CONTROL
CABINET

TYPE CU ~

USE ON NEW ONLY
NOTE:
WIRING FROM TELEPHONE COMPANY PEDESTAL OR MANHOLE
WILL BE FURNISHED AND INSTALLED BY TELEPHONE COMPANY.

TYPICAL BURIED TELEPHONE
CABLE TO SIGNAL CONTROLLER.

BUSHING FOR TELEPHONE WIRES TO
TERMINALS IN CONTROL CABINET

FLEXIBLE STEEL CONDUIT TO
BE GROUNDED TO THE GROUND

ROD AND POWER COMPANY GR~O~U~N~D~.~~~======~---

~.,~.,~ ::
I II

SEPARATE CONDUIT AND __~:__~~
CABLE FROM TELEPHONE :

MANHOLE OR PEDESTAL. :
I
I----------------

2

TYPE SWA
USE ON NEW OR EXISTING

SIGNAL
CONTROL
CAB INET

-o
WG

AWG
SIZE AS
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HONE

----e:
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TELEPHONE OR UTI ITY COMPANY POLE
TYPE TPA

USE ON NEW OR EXISTING
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CABlNElr----------:
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TYPE 902.10-U
USE ON EXISTING ONLY

-o

FROM TELEPHONE __....L.....=~*""'*"====~

MANHOLE OR PEDESTAL. ~~'X;~, f~~~~~Y TO SIGNAL
CONDU ITS IZE AS -====:; ====~: I '':.-=========:---
SHOWN ON PLANS. Z :: CAB INET
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SHEET NO.

1 OF 1

TO SIGNAL
CABINET

CONDUIT
CAP

CONDUIT SIZE
AS SHOWN ON
PLAN SHEET

902.21C

SOD OR SHOULDER

TRAFFIC SIGNALS
TELEPHONE INTERCONNECT

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

03/01/1996
812612009

TYPE CM
USE ON NEW OR EXISTING

TELEPHONE CO.
MANHOLE

CONDUIT TO BE INSTALLED
INTO TELEPHONE CO. MANHOLE
BY TELEPHONE CO.

DATE EFFECTIVE:
DATE PREPARED:

TO SIGNAL
CAB INET---'~""

END
CONDUIT
AND CAP

PAVED AREA

NOTE:
CONTRACTOR TO NOTIFY TELEPHONE
COMPANY FOR ACCESS AND LOCATION
OF CONDUIT INTO PEDESTAL.

UNDERGROUND TELEPHONE CONNECTION

NOTE:
SCHEMATIC DIAGRAM APPLIES TO
STANDARD PLANS 901.80 AND 902.15.

TYPE CP
USE ON NEW OR EXISTING

Z

2

TELEPHONE COMPANY
PEDESTAL (BURIED CABLE)

I "
)"

TO SIGNAL CAB INET ------o:::::::::=:~'
I
I
I

CONDU IT SIZE AS :
SHOWN ON PLANS

CD 12" x 12" x 6" JUNCTION BOX WITH r TO q" KNOCK-OUT IN BOTTOM.

@r MINIMUM METAL CONDUIT CONTAINING 1-2c #12 AWG AND 1c #12 AWG.

G)r MINIMUM FLEXIBLE CONDUIT CONTAINING 1-2c #12 AWG AND 1c #12 AWG.

ALL ITEMS CONTRACTOR FURNISHED AND INSTALLED.

BREAKER
BOX

AWG
ELEPHONE)

R CABLES

E T CONDUIT
TING

DETAIL A
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SHEET NO.

2 OF 2902.30P

TRAFFIC SIGNALS
POST BASES

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

DETAIL A

BOI_ T VERT. THREAD DIA.
LENGTH HT. A LEN. B C
INCHES INCHES INCHES INCHES

19 17 1.50 0.625

57 51 7.00 1.250

79 73 7.50 1.500

94 88 8.00 1.750

121 115 8.50 2.000

120 114 9.00 2.250

146 140 9.50 2.500

DATE EFFECTIVE: 02/01/2008
DATE PREPARED: 812612009
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6" (TYP ICAL)
f---'--oo

ANCHOR BOLT

NOTE:
ALL ANCHOR BOLTS SHALL BE FULLY GALVANIZED.

41-"
2

~

OCTAGONAL

-IN
N

WEATHER-~ ------~'7f.----~

PROOF
DOOR

BOLT CIRCLE

GROUND LUG

CAST BASE

STAINLESS STEEL BOLT & NUT

'---- GALVANIZED
HEX NUT & -----------­

WASHER

ANCHOR BOLT

SIDE VIEW END VIEW
FOUR BOLTS PER PLATE

HEX NUT OR ~" FILLET WELD ALL AROUND BOTH SIDES

SQUARE

/ ,
~

BOLT CIRCLE

I,

3.t"!
7 .i"

2

END VIEW
PLATE
WELD ALL

If)

::2
o
z

I,
! 3 2 "4

THREADED DR LEADED
( TYP . OCTAGONAL BASE)

OPTIONAL STEEL PLATE FOR ANCHOR BOLTS

SIDE VIEW

TWO BOLTS PER
HEX NUT OR ~" FILLET
AROUND BOTH SIDES

I,

3.t" !
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LETTER
SERIES

SHEET NO.

1 OF 1

M

LB.

BLACK

3.89

2.26
32.44

LKJ

903.04F

H

HIGHWAY SIGNING
WEIGH STATION

G

GENERAL SIGN DATA

1 WHITE

L -1

L-1 BLACK

REFLECTIVE
TYPE SHEET ING TYPE COLOR

SHEET

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

105 WEST CAPITOL
JEFFERSON CITY. MO 65102

1-888-ASK-MODOT (1-888-275-6636)

F

MATERIAL LIST

1 3" STANDARD PIPE
2 t" STEEL PLATE

2 2-1/2" STANDARD PIPE
8 B GAL V. MACH. BOL T
8 GALV. WASHER

PERMIT SIGN DETAIL

NO. DESCRIPTION

ED

SHR1L-1

BORDER

BACKGROUND
LEGEND

SUBSTRATE

SYMBOLS

C

OATE EFFECTIVE: 02/01/2012

OATE PREPARED: 12/19/2011

4 f' 13 f' 13 i" 8" 7 i" 28 f' 28 f' 28 i" 28 t" i"

GENERAL NOTES:

DESIGN SPECS: AASHTO STANDARD SPECIFCATIONS FOR
STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS. LUMINARES.
AND TRAFFIC SIGNALS - 1975.

MATERIALS AND FABRICATION SHALL CONFORM TO THE
REQUIREMENTS OF THE STATE HIGHWAY AND TRANSPORTATION
COMMISSION STANDARD SPECIFICATIONS AND PROVISIONS.

A B

5 t" 6"

SIGN

R21-1

66"
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SECTION A-A I

A = 61-"
B = 6 ii

C = 5"

LEGEND. SYMBOLS. & BORDER
L-1 SCREEN PR I NT
L-3 DIRECT APPLIED (CUT FROM

MATERIAL SHOWN ON PLANS. )

SUBSTRATE
ST STRUCTURAL
SH SHEET

REFLECTIVE SHEETING
R1 ENGINEERING GRADE IN ACCORDANCE WITH SEC 1042.2.7.1
R4 PRISMATIC IN ACCORDANCE WITH SEC 1042.2.7.3

ASSEMBLY SHALL BE GALVANIZED
AFTER FABRICATION

PLAN VIEW

FOR OPEN AND CLOSED SIGN SEE SPECIAL PROVISIONS

MAXIMUM HEIGHT FROM BOTTOM OF BUSES
WEIGH SIGN TO GROUND SHALL BE 60".

GENERAL SIGN DATA
SHR1L-3 TYPE REFLECTIVE COLOR LETTER

SHEET ING TYPE SERIES
BACKGROUND 1 GREEN
LEGEND L-3 4 WHITE E
SYMBOLS
BORDER L-3 4 WHITE
SUBSTRATE SHEET

CHANGEABLE SIGN DETAIL

ISOMETRIC VIEW

BUSES WEIGH MOUNTING ASSEMBLY
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WIDTH SHALL BE AS SHOWN ON CHART BUT NOT TO
THE STROKE WIDTH OF THE MAJOR LETTERING ON SIGN.

GENERAL SIGN DATA
STR1L-3

I
84" I_.-----------_. ARROW SIZE

14 *" X 17 t"

I'

5' OR LESS
FROM 5' TO 7'
OVER 7'

BACKGROUND

BORDER
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SYMBOLS

CHANGEABLE "OPEN/CLOSE" AND "BUSES WEIGH" SIGNS
MOUNTED BELOW THIS SIGN. SEE DETAILS THIS SHEET.
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GUIDE SIGN DETAIL
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