APPO1 major la i

Effective: Oct. 2022 Supersedes: Oct. 2021

DATE PREPARED

10/12/2023

ROUTE STATE

MO

DISTRICT SHEET NO

000

COUNTY

JOB NO.

CONTRACT ID.

General Notes:
Outside Face of Type A Curb All concrete for the bridge approach slab and sleeper
and Bridge Approach Slab (Typ.) s\a? shall be in accordance with Sec 503 (f'c = 4,000
psi).
Outside Face € 3'-0" x 18" The reinforcing steel in the bridge approach slab and the
of Barrier (Typ.) Sleeper Slab sleeper slab shall be epoxy coated Grade 60 with
and € 3/4" fy = 60,000 psi.
Cl\ Joint Filler
[ Drain pipe may be either 6" diameter corrugated metallic-
/ 2@ (Cl r o coated pipe underdrain, 4" diameter corrugated polyvinyl
Joint 4 ea Finish each chloride (PVC) drain pipe, or 4" diameter corrugated
Sealing opening) side of polyethylene (PE) drain pipe.
Material— . joint with 2 i )
”n 134_ fa?luf Const Minimum clearance to reinforcing steel shall be 1 1/2",
— o edgin 00 - i
. BR IDGE ag =) ging ‘\ Joint unless otherwise shown.
2~ o+~ Sle s/ - The reinforcing steel in the bridge approach slab and the
[S1) Ele | o) sleeper slab shall be continuous. The transverse
_ o m g'* 8 reinforcing steel may be made continuous by providing a
= al™ <o minimum lap splice of 29 inches for #5 bars and 44 inches
A o © " e for #6 bars, or by mechanical bar splice.
. ¢ Roadway + olw \ Sand " — ‘ ‘ : .
alc = o Mechanical bar splices shall be in accordance with Sec ()
(] o~
®lo End =z, UNDERSEAL ACCESS 710.
;—g of Slab—| Q ol HOLE DETAIL CONSTRUCTION All joint filler shall be in accordance with Sec 1057 for
wl o N7 777777 / &/ ol ) JOINT DETAIL preformed fiber expansion joint filler except as noted.
Slo Z /////// /// ,,QQ)‘,)\ 2 (If required) ‘ ‘ .
ol / ﬁ%;/ Q ©| « The contractor shall pour and satisfactorily finish the
v N @ @ bridge slab before placing the bridge approach slab.
v RV n
* < CONCRETE #* ﬁ Longitudinal construction joints in approach slab and
3/4" Jt. © sleeper slab shall be aligned with longitudinal
Filler %V APPROACH construction joints in bridge slab.
Typ.) *
(Typ.) JPAVEME,NT For concrete approach pavement details, see roadway plans.
AL, (Roadway item)
t I 7/5 See Missouri Standard Plan 609.00 for details of Type A
Fs 7 curb.
1/4" Joint LD*/\ L.> Longitudinal reinforcement in
Filler btwn. curb E3 sleeper slab not shown for clarity. Payment for furnishing all materials, labor and
& barrier (Typ.) 1" Chamf excavation necessary to construct the approach slab,
PART PLAN SHOWING REINFORCEMENT End of amter including the timber header, sleeper slab, underdrain,
Barrier Type 5 aggregate base, joint filler and all other
b o appurtenances and incidental work as shown on this sheet,
. ) \¥ Transition chamfer to complete in place, will be considered completely covered
3/4" Jt. Filler Barrier (Typ.) zero at Type A curb for by the contract unit price for Bridge Approach Slab
(Typ.) * 4t Barc at 190 cf " gutter line to match (Major) per square yard.
. ?{ansition from roadway crown #5 Bars at 12" cts 4 Type A . * Seal joint between vertical face of approach slab and
R o bridge crown as necessaryAAN /‘7 ’ . CurDA*\\ Gutter line of wing with sealant in accordance with Sec 717 for
, A y A Type A curb aligns silicone joint sealant for saw cut and formed joints.
s 7 Y S R RN 5 s s P R SR A SR = \\\\& with the chamfer
- N — 7 [ - at the transition
o #5 Bars at 12" cts. - 174" It end of barrier
#6 Bars at 5" cts. Filler *x— ////7' S
v s
> SECTION A-A . Ca
Type A Curb (Typ.) of Wing— _
#5 Bars at 12" cts.
— RS 8" [\ 30 Joint Filler x
Transition from roadway crown . 4
to bridge crown as necessaryijti #5 Bars at 12" ct
e T s SIS e paeats [ SECTION BETWEEN
bbb J ' CURB AND BARRIER
\\\¥ #5 Bars at 12" cts. 4///
#6 Bars at 5" cts.
SECTION B-B
With the approval of the engineer, the contractor may crown the
bottom of the approach slab to match the crown of the roadway surface.
g%’gb?arizu #5 Bars at 12" cts. (Top and bottom) Header Supports
. 1 | |
cts. (See end € 3'-0" x 18" Slee " " _ f b 3 .0"
. . per Slab 3"x 10" Timber Header I at abt. cts.
£ zeﬂi ZTeZtS) }it éw:géé = | and € 374" Jt. Filler 4% € 3/4"@ x 8" Lag Bolt 44\\\\\ 3 ! Roadway Surface and !r"[)
n H - n " N
o a - ggttef Ilhe) - IO #5 Bars at 12" cts.— | (Washer under head) ‘ L | / 3"x 10" Timber Header |
. N . A S - - - —— PRI - +— Nf—— Timber Header with 4" Coil Tie Insert I '
. . . . . . . - - - - . - - - | |
~ R 88‘> N L O e R4 . 2 Layers of 30-1b (Min.) Roadway Face of Al .—6"x 1" Wood Scab
)/f'F R B ————.— L 7 Roofing Felt (Placed between BridgeyApproach Slab
T;b S = f’ N ((;,‘ ST T ST " bridge approach slab, ) 3"x 8" Wood Block
B A s L . A A L A s PR » roadway concrete approach " " L ]
- — - - - [ oL e 3'x 8" Wood Block or 5[ Optional 3" [& [To]
' ' : -+ #6 Bars at 5 cts. ~ G o LType 5 © f}x ‘L b (; 'b‘b b b pavement and sleeper slab) Optional 3 Wedge Blocks o ‘ o ngge Block Y ‘ o
I e e T Aggregate . o) 2o L2 L 4—#4 Stirrup Bars ‘ ‘
e e N | SR I T f sl \
SIS 2 Layers of 4 Mil Polyethylene Base N ol T at abt. 127 cts.; or of Bleeper BIebTL m- D
S b et Sheeting (Placed between bridge Perforated - 2'-9"x 13 1/2 _ouF to out; 6"x 1" Wood Scab (Nail to block) Top of Sleeper Slab
DAL L approach slab and granular base) Drain Pipe 18" ) Actual length = 8'-3"; SECTION D-D PART ELEVATION (Min.)
.. .. a4 in accordance with ASTM E 1745 (Slope to CRSI 90° stirrup hook.
Lt L s Performance Class A -pggJ/ 3-#6 Bars DETAILS OF TIMBER HEADER
R drain) (Top and bottom) Bottom of Sleeper Slab
. B . s . B & . . .
sete s e, 3 o Remove timber header when concrete pavement is placed.
SECTION C-C
BRIDGE APPROACH SLAB (MAJOR)
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of
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=

o

=

a

o

Q

%]

w

)

w

=

<

la)
4~
O o
= o=
—un
a o
<
(SN}
=
—
o -
w
=
n
o
=

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION
JEFFERSON CITY
1-888-ASK-MODOT (1-888-275-6636)

MISSOURI




APPO1 major _la i Guidance & Alternate Details

Standard Drawing Guidance

(do not show on plans):

See Structural Project Manager or Liaison for preference on revising
details as follows to specify staged construction.

C)Show & call out any required staged construction joints.

/ﬁfstaged Const. Jt

C)Show any required construction joints and show and call out any

mechanical bar splices.

2

Mechanical Bar
Splice (Typ.)

C)When mechanical bar splices are required due to staged
construction, add the following after the indicated note:

(Estimated ___ splices per slab)

Input the estimated number of required mechanical bar splices
including those in the sleeper slab.

C)See Notes K1.11 and K1.12 in EPG 751.50 for wording of notes when
semi-deep abutments are used.

C)lf the end of a wing wall extends beyond the end of the bridge
approach slab, it will be necessary to revise the length of the
sleeper slab shown and to redirect the perforated drain pipe adjacent
to the sleeper slab to go under the sleeper slab and then turn to
daylight. This should be nonperforated drain pipe at this point.

1" Chamfer
End of
Barrier—
. Transition chamfer to
3/4" Jt. Filler ) zero at Type A curb
(Typ.) * #5 Bars at 12" cts. Barrier (Typ.) » for gutter line to match
° Transition from roadway crown N Tvype A
[\\ to bridge crown as necessaryAAN /"#5 Bars at 12" cts. Cﬁ?b Gutter line of
s _ — — ¥ x " Agﬂ\\ Type A curb aligns
B ma——— with the chamfer
7 B j | at the transition
. #5 Bars at 12" cts. - 1/4" Jt. end of barrier
#6 Bars at 5" cts. Filler x—p N
SECTION A-A o
End - .
of Wing— C
& 13" ~—3" Joint Filler x
~—— ———
SECTION BETWEEN
BARRIER AND CURB

ALTERNATE DETAILS FOR TYPE B BARRIER (SBC)




APPO2 major la n Effective: Oct. 2022 Supersedes: Oct. 2021
General Notes:
Outside Face of Type A Curb All concrete for the bridge approach slab and sleeper
and Bridge Approach Slab (Typ.) slal:; shall be in accordance with Sec 503 (f'c = 4,000
psi).
Outside Face 20'-0" /~—¢ 3'-0" x 18" The reinforcing steel in the bridge approach slab and the
of Barrier_(Typ.) . Sleeper Slab sleeper slab shall be epoxy coated Grade 60 with
@\ \ |->A ?nd c g/zll'l' fy = 60,000 psi.
oint i er
7 —} Drain pipe may be either 6" diameter corrugated metallic-
/ y/ Y 2@ (Cl r o coated pipe underdrain, 4" diameter corrugated polyvinyl
Joint 4 €a Finish each chloride (PVC) drain pipe, or 4" diameter corrugated s
Matert g opening) Sointwith polyethylene (PE) drain pipe. 10/12/2023
\ W ; 2" - . )
| | n 1(/14_ ra(tiluf Const Minimum clearance to reinforcing steel shall be 1 1/2", ROUTE STATE
= o edgin oo ; °
. BR IDGE ag =) ging ‘\ Joint unless otherwise shown. ____ SHE|\:|ToNO
2~ o+~ Sle s/ - The reinforcing steel in the bridge approach slab and the 2
ol ':‘5 N Q) sleeper slab shall be continuous. The transverse
S lo m g# 8 reinforcing steel may be made continuous by providing a COUNTY
~| 2 ol <9 minimum lap splice of 29 inches for #5 bars and 44 inches
-5 ///////////////////// //)\' =l L © " for #6 bars, or by mechanical bar splice. JOB NO.
e Sand n -
= /// ~ //////// /f’ - |0 Mechanical bar splices shall be in accordance with Sec
B I - —F—~——F ! ~ 710 @ CONTRACT 1D.
©l 5 =z, UNDERSEAL ACCESS :
© ° NS FF - HOLE DETAIL CONSTRUCTION All joint filler shall be in accordance with Sec 1057 for PROJECT NO.
wlo VA A A A 1 9 B ol (it 0 JOINT DETAIL preformed fiber expansion joint filler except as noted.
= 2 I[f require
a o NS s e ol The contractor shall pour and satisfactorily finish the BRIDGE NO-
v @ @ bridge slab before placing the bridge approach slab.
L 0
R BR 1DGE 5/ |CONCRETE \ *2 R T AR dobe bl
(Typ.) * APEROACH R APPROACH construction joints in bridge slab.
LAB PAVEMENT
. For concrete approach pavement details, see roadway plans. |
A (Roadway item) ]
t ff 7/5 See Missouri Standard Plan 609.00 for details of Type A -
Fs 7 curb. =
Ll)é\jlvr‘; ngl.lrljkg &F(illerl->A LB l;(l)gg[i)é?d;rﬂglla ;gingggvcv?m?&t. LTarity Payment for furnishing all materials labor and §
barrier (Typ.) % ) 1" Chamf excavation necessary to construct thé approach slab, a
PART PLAN SHOWING REINFORCEMENT End of amrer including the timber header, sleeper slab, underdrain,
Barrier Type 5 aggregate base, joint filler and all other
N o appurtenances and incidental work as shown on this sheet,
X’ Transition chamfer to complete in place, will be considered completely covered
374" Jt. Fill zero at Type A curb for by the contract unit price for Bridge Approach Slab
. i er Barrier (Typ.) gutter line to match (Major) per square yard.
(Typ/r * #5 Bars at 12" cts. 4" w
» / o » Type A . * Seal joint between vertical face of approach slab and =
i Jransition from roadway crown #5 Bars at 12" cts. Curb—| H Gutter line of wing with sealant in accordance with Sec 717 for 3
- o bridge crown as necessaryw /7 - Type A curb aligns silicone joint sealant for saw cut and formed joints.
L A y . \ with the chamfer ~
R R S A S S S S S S S S A S S ] PN H at the transition % égﬁ
- #5 Bars at 12" cts.—J " ’1:(?.; Jt. j end of barrier E “oe
iller *x—j .° < '
#6 Bars at 5" cts. &4 G P £ tgg
o o 50
A
@— SECTION A-A Type A Curb (T ot win % Ce % sre
#5 Bars at 12" cts. ype urb (Typ.) gj\) gln N Z P
T 8 3" Joint Filler x o ~Z~
Transition from roadway crown . =z Q.
to bridge crown as necessaryl #5 Bars at 12" ct DE xQ
e T TSN e raeats [ SECTION BETVEEN T L
iy J 3 - CURB AND BARRIER ns |— -3
\ #5 Bars at 12" cts. / %35 O <
=0 ®
]
#6 Bars at 5" cts. 5 D ®
SECTION B-B T
With the approval of the engineer, the contractor may crown the =
bottom of the approach slab to match the crown of the roadway )
surface. e
(2]
#5-H Baﬁs at 1 | Header Supports | =
?g;é sleﬁd tc);rsm #5 Bars at 12" cts. (Top and bottom) 3"x 10" Timber Header . at abt. 3'-0" cts. .
3 | '~D
sheets) . " " " " Roadway Surface and
. . € 3'-0" x 18" Sleeper Slab ¢ 3/4"®@ x 8" Lag Bolt \ , > y - ‘|->
12" (Min.) _ and € 3/4" Jt. Filler % (Washer under head) ‘ . | 3"x 10" Timber Header | .
(At bridge == with 4" Coil Tie Insert = w w
gutter line) o #5 Bars at 12" cts.— ‘ W | " " |
Erl'ldbof - _ - ‘ . A S . - - P— PR— - — N=— Timber Header Roadway Face of @ ~ 6"x 1" Wood Scab @
a | o i i ] N N N N N T R R
Y / N> L S S S L] 2 Layers of 30-1b (Min.) Bridge Approach Slab ‘ 3"x 8" Wood Block ‘
L S S S R\ WS~ - . . . . o Roofing Felt (Placed between " " L - —
T — f - (‘(‘ - — — — - o 2 bridge approach slab, 8 ?8 \1%03(3 E]Igck gT | 3‘3 Optional 3" ’%tg*
K B o A , B F B - - ptiona edge ocks Wed Block
sl B s B 1 . A s B s e s s roadway concrete approach 1 edge oc 1
#6 Bars at 5" cts.—J S . LType s s ooyl Toe ]| pavement and sleeper slab) Top of Sleeper Slab H
N Aggregate T | gt st -t Jf——#4 Stirrup Bars 6"x 1" Wood Scab (Nail to block) Top of Sleeper Slab _sD
R 2 Layers of 4 Mil Polyethylene Base | LA . .. at abt. 12" cts.; (Min.)
Sa s Sheeting (Placed between bridge Perforated = 2'-9"x 13 1/2" out to out; SECTION D-D PART ELEVATION
N approach slab and granular base) DsgigrgiSe 18" ulre ééé?agole”%w = 8%'3?
- - B B B in accordance with ASTM E 1745 stirrup hook. DETAILS OF TIMBER HEADER
. . .. . (Slope to 3-#6 B
oo s T > Performance Class A obe 1O ars \
B A B B A B B d
R S S S rain) (Top and bottom) Bottom of Sleeper Slab Remove timber header when concrete pavement is placed.
Teo T T s Te n e 3'-0"
SECTION €-¢ BRIDGE APPROACH SLAB (MAJOR)
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of




APP02 major_la_n

Standard Drawing Guidance (do not show on plans):

See Structural Project Manager or Liaison for preference on revising
details as follows to specify staged construction.

C)Show & call out any required staged construction joints.

Guidance & Alternate Details

C)When mechanical bar splices are required due to staged
construction, add the following after the

(Estimated
Input the estimated number of

indicated note:
splices per slab)

() If the end of a wing wall extends beyond the end of the bridge
approach slab, it will be necessary to revise the length of the

sleeper slab shown and to redirect the perforated drain pipe adjacent
to the sleeper slab to go under

the sleeper slab and then turn to
required mechanical bar splices daylight. This should be nonperforated drain pipe at this point.
including those in the sleeper slab.
/ﬁA—Staged Const. Jt.
Show any required construction joints and show and call out any C>2§§”N322; Eéﬁiéei?g Eiélﬁség EPG 751.50 for wording of notes when
mechanical bar splices. '
%Mechnical Bar
Splice (Typ.)
1" Chamfer
3/4" Jt. Filler . End of
(Typ.) * #5 Bars at 12" cts. Barrier (Typ.) Barrier —
B o \y Transition chamfer to
| T senc oo fondnay crown #5 Bars at 12 cis. rero at Type A curn
. 9 Y“N [47 for gutter line to match
' ~ — + "
"7 ‘.A"A. A N A s N LA . C A - . . - 'A'. '.A 5 d . 4
....................................... W i Type A 4 )
s #5 Bars at 12" cts. ‘ CurbA—\\ Gutter line of

#6 Bars at 5" cts.

SECTION A-A

ALTERNATE DETAILS FOR TYPE B BARRIER

1(4“ Jt.

Filler *x—j ~ e
End — L h
of Wing— °

Type A curb aligns
with the chamfer
at the transition
end of barrier

& 13" \—%"JothiHer*

SECTION BETWEEN
BARRIER AND CURB

(SBC)




APP0O3 major

ra i Effective: Oct. 2022

Supersedes:

Oct.

2021

Outside Face of Type A Curb

Detailed
Checked

SECTION C-C

Note:

This drawing

is not to scale.

BRIDGE

Follow dimensions.

APPROACH SLAB

Sheet No. of

(MAJOR)

DATE PREPARED

10/12/2023

ROUTE

STATE

MO

DISTRICT

SHEET NO

3

JOB NO.

CONTRACT ID.

‘ - and Bridge Approach Slab (Typ.) General Notes:
Outside Face N Lo . All concrete for the bridge approach slab and sleeper
of Barrier <—¢ 3'-0" x 18" Sleeper Slab slab shall be in accordance with Sec 503 (f'c = 4,000
(Typ.) \ and € 3/4" Joint Filler psi).
20'-0" Longitudinal The reinforcing steel in the bridge approach slab and the
N reinforcement in sleeper slab shall be epoxy coated Grade 60 with
|'>B \\ sleeper slab not fy = 60,000 psi.
\ shown for clarity. 3n
] £ ! =\ Joint 2;"@ (Clear Finish each Drain pipe may be either 6" diameter corrugated metallic-
————\ / AN Sealing , side of coated pipe underdrain, 4" diameter corrugated polyvinyl
* CONCRETE MateriaIA—\ openlnqz joint with 2 chloride (PVC) drain pipe, or 4" diameter corrugated
PPROACH n 1/4" radius Const polyethylene (PE) drain pipe.
BRIDGE @ edging tool— Joint’
| | APPROACH AVEMENT Sl< i Minimum clearance to reinforcing steel shall be 1 1/2",
SLAB oadway item) ’\E g;_) —_‘2 g E unless otherwise shown.
MRS %-S g'* 8 The reinforcing steel in the bridge approach slab and the
Sl t,g <o sleeper slab shall be continuous. The transverse
.o m © " reinforcing steel may be made continuous by providing a
~| 2 BR IDGE al™ LSand 0 — minimum lap splice of 29 inches for #5 bars and 44 inches
| i for #6 bars, or by mechanical bar splice.
= = - |G UNDERSEAL ACCESS Mechanical bar splices shall be in accordance with Sec
elg H-—-—-—- o HOLE DETAIL CONSTRUCTION 710. ®
o Roadw 0 JOINT DETAIL
o2 € ol (If required) Al'l joint filler shall be in accordance with Sec 1057 for
R wl® preformed fiber expansion joint filler except as noted.
8 ® ol The contractor shall pour and satisfactorily finish the
n @ o bridge slab before placing the bridge approach slab.
0 mn
Y
End #* ﬁ Longitudinal construction joints in approach slab and
sleeper slab shall be aligned with longitudinal
\\k¥ construction joints in bridge slab.
3" Joint FNder (Typ.) x \Q For concrete approach pavement details, see roadway plans.
I AN \\ - See Missouri Standard Plan 609.00 for details of Type A
curb.
1/4" Joint Filler btwnbe A L 1" Chamfer _
curb & barrier (Typ.) % E; End of Payment for furnishing all materials, labor and
Barrier excavation necessary to construct the approach slab,
L including the timber header, sleeper slab, underdrain,
PART PLAN SHOWING REINFORCEMENT \) Transition chamfer to Type 5 aggregate base, joint filler and all other
zero at Type A curb for appurtenances and incidental work as shown on this sheet,
) gutter line to match complete in place, will be considered completely covered
3/4" Jt. Filler Barrier (Typ. 4" by the contract unit price for Bridge Approach Slab
(Typ.)
(Typ.) * #5 Bars at 12" cts Type A (Major) per square yard.
R — CurbAAK\\ H Gutter line of
f?aﬂs‘t|0ﬂ from roadway crown #5 Bars at 12" cts ° Type A curb aligns * Seal joint between vertical face of approach slab and
[ to bridge crown as necessaryAAN /‘7 ' . \\\\§ with the chamfer wing with sealant in accordance with Sec 717 for
2 . —— ¥ s H at the transition silicone joint sealant for saw cut and formed joints.
s I 2 A a4~ a Ca a4 — a - A a "2 Y rw P 1/4" Jt. ; end of barrier
8 #5 Bars at 12" cts.—) ) Filler x— o S
#6 Bars at 5" cts. b2 s
End ) ——+ B .
SECTION A-A of w.ngﬁ\p 1 ,
@ 8" | “—3" Joint Filler
#5 Bars at 12" cts. Type A Curb (Typ. ¢
Transition from roadway crown
D i dga el o 19 necgssaryl [#s Bars At 12 SECTION BETWEEN
|'ﬁ . e —— ] CURB AND BARRIER
. .
\\\¥ #5 Bars at 12" cLs.—J 4///
#6 Bars at 5" cts.
SECTION B-B
With the approval of the engineer, the contractor may crown the bottom of the
approach slab to match the crown of the roadway surface. . | Header Supports
3"x 10" Timber Header I at abt. 3'-0" cts.
3
#5-H Bars #5 Bars at 12" cts. (Top and bottom) € 3/4"@ x 8" Lag Bolt 44\\\\\ } Roadway Surface and }r.-[)
at abt. 12 (Washer under head) ‘ 3"x 10" Timber Header
cts. (5ee end € 3'-0" x 18" Sleeper Slab th 4" Coil Tie Insert ' u |
bent sheets) 12" (Min. ) and € 3/4" Jt. Filler - " ot e e = 1 1
End of Slab (At bridge 2= : Roadway Face of _—6"x 1" Wood Scab
J gutter line) Nlo #5 Bars at 12 cts.—1 | Bridge Approach Slab N N
- - - - - - - n Y w— - ——— P— n TNl Timber Header . 3"x 8" Wood Block
N b A S S S S A ] 2 Layers of 30-1b (Min.) 31x 8" Wood Block or (gl Optional 37 Fe B
)/f,f e te b\‘,Fﬂ‘ ;: %<<,' L . s AN Z . . ) Roofing Felt (Placed between Optional 3" Wedge Blocks °‘° k wedge B\ock4<i:i;jL °‘°
- T}b BPD T f’ 5 ((;f‘ e T — - - bridge approach slab, Top of Sleeper Slab
A A ) — A { R A A A s e T s roadway concrete approach m D
: : : 1. #6 Bars at 5" cts. z S 5 NAnype 5 5 *f5 ‘-b }'F‘Ahb‘bﬁb pavement and sleeper slab) 6"x 1" Wood Scab (Nail to block) Top of Sleeper Slab . :
s B A t - B . s s s s u in
A A b . A AP *#‘t‘ Séérr‘fg.‘gais , SECTION D-D PART ELEVATION
s A 2 Layers of 4 Mil Polyethylene Vo . s s g‘ S“x.l3 ]/g”sbﬁt to out
S I Sheetin Placed between bridge = N ;
LR AR o 9 (F ‘ g Perforated . - Aciual longih =8t 5%, DETAILS OF TIMBER HEADER
. . . s approach slab and granular base) D P 18 (8} -
R in accordance with ASTM E 1745 (g?ége Lge CRSI 90° stirrup hook. Remove timber header when concrete pavement is placed.
S Performance Class A drain)AAAJ/ 3-#6 Bars \
B P (Top and bottom) Bottom of Sleeper Slab
3';' . e o 'A’
5 . 3'.0'
— T ~——

PROJECT NO.
BRIDGE NO.
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APPO3 major _ra i Guidance & Alternate Details

Standard Drawing Guidance (do not show on plans):
See Structural Project Manager or Liaison for preference on revising

(:)When mechanical bar splices are required due to staged
details as follows to specify staged construction.

construction, add the following after the indicated note:
(Estimated splices per slab)

Input the estimated number of required mechanical bar splices

C)Show & call out any required staged construction joints. including those in the sleeper slab.

%fA—Staged Const. Jt.

C)Show any required construction

(D I[f the end of a wing wall extends beyond the end of the bridge
approach slab, it will be necessary to revise the length of the

sleeper slab shown and to redirect the perforated drain pipe adjacent
to the sleeper slab to go under the sleeper slab and then turn to
daylight. This should be nonperforated drain pipe at this point.

Transition chamfer to
zero at Type A curb

line to match

Gutter line of
Type A curb aligns
with the chamfer
at the transition
end of barrier

Lo See Notes K1.11 and K1.12 in EPG 751.50 for wording of notes when
joints and show and call out any CD L
mechanical bar splices. semi -deep abutments are used.
%Mechnical Bar
Splice (Typ.)
B ) 1" Chamfer
3/4" Jt. Filler 5 ) . End Qf
(Typ.) * #5 Bars at 12" cts. arrier (Typ.) Barrier —
4 Transition from roadway crown #5 Bars at 12" cts \¥
" to bridge crown as necessary
) i ji&i. /j7 ] . for gutter
- A '.A - .A - A'. Iy A A - - - "I" A
P e a ammaaammaaamsaasmsssnsssanaa ype H
' #5 Bars at 12" CurbA—\\
#6 Bars at 5" cts. \\
SECTION A-A 1/4" Jt.
Filler *x—j C
End — 5 N
of Wing—| 2
XJ 13" —32" Joint Filler x

SECTION BETWEEN
BARRITER AND CURB

ALTERNATE DETAILS FOR TYPE B BARRIER (SBC)




APP0O4 major ra n Effective: Oct. 2022 Supersedes: Oct. 2021

Outside Face of Type A Curb

-
\ #5 Bars at 12" cLs.J /

#6 Bars at 5" cts.

] and Bridge Approach Slab (Typ.) General Notes:
Outside Face N All concrete for the bridge approach slab and sleeper
f B \ Con " ge app P
(()Typagr\er : ¢ 3 ({':_03/2"1? _Sie‘épﬂ Slab slab shall be in accordance with Sec 503 (f'c = 4,000
. an oin iller i
psi).
\N20"-0" Longitudinal The reinforcing steel in the bridge approach slab and the
B ‘\ reinforcement in sleeper slab shall be epoxy coated Grade 60 with
. sleeper slab not fy = 60,000 psi.
|-> §D \ shown for clarity. 3n
] £ | =\ Joint 2;"@ (Clear Finish each Drain pipe may be either 6" diameter corrugated metallic-
/ AN\ Sealing ; side of coated pipe underdrain, 4" diameter corrugated polyvinyl
g CONCRETE MateriaI‘\ openlngvz joint with 2 chloride (PVC) drain pipe, or 4" diameter corrugated
PPROACH 5 1/4" radius Const polyethylene (PE) drain pipe. DATE PREPARED
BRIDGE AVEMENT -2 edging tool Toint 10/12/2023
| APPROACH = O~ —\ i Minimum clearance to reinforcing steel shall be 1 1/2", ROUTE STATE
SLAB > oadway item) |z oL < unless otherwise shown. MO
5 ol s e o) X X X DISTRICT SHEET NO
S o+ gF 8 The reinforcing steel in the bridge approach slab and the 4
ol ':‘5 <o sleeper slab shall be continuous. The transverse
- |9 m L © " reinforcing steel may be made continuous by providing a COUNTY
o~ 70 WA WA W W W W W WA 1 " - minimum lap splice of 29 inches for #5 bars and 44 inches
Il BRIDGE AT g . Sand for #6 bars, or by mechanical bar splice. TOB NO.
. i AN ANV
= pet I - |0 UNDERSEAL ACCESS Mechanical bar splices shall be in accordance with Sec TS
©| 9 BN S S e N o HOLE DETAIL CONSTRUCTION 710. ® -
o Roadwa N AN N N N W W N W W . W Lol
o2 ¢ Y R L ol (If required) JOINT DETAIL All joint filler shall be in accordance with Sec 1057 for PROJECT NO.
n| @ C\ \\\\\\\\\ \\\\\\\\ \\/l ol ® preformed fiber expansion joint filler except as noted.
8 o \\\\\ \\\\ \\\\\VV ol The contractor shall pour and satisfactorily finish the BRIDGE NO-
" n @ o bridge slab before placing the bridge approach slab.
ES mn
End|of Slab #* ﬁ Longitudinal construction joints in approach slab and
sleeper slab shall be aligned with longitudinal
construction joints in bridge slab.
3" Jt. Filler (Typ.) * NN For concrete approach pavement details, see roadway plans. |
NCX o
‘\ N - See Missouri Standard Plan 609.00 for details of Type A -
K curb. =
1/4" Joint Filler btwn!‘»A L 1" Chamfer _ 5
curb & barrier (Typ.) * B End of Payment for furnishing all materials, labor and @
Barrier excavation necessary to construct the approach slab, a
L including the timber header, sleeper slab, underdrain,
PART PLAN SHOWING REINFORCEMENT \) Transition chamfer to Type 5 aggregate base, joint filler and all other
zero at Type A curb for appurtenances and incidental work as shown on this sheet,
3/4" Jt. Filler Barrier (T ) gutter line to match complete in place, will be considered completely covered
(Typ.) * #5 B t 12" ct yP- 4" by the contract unit price for Bridge Approach Slab
ars a cts. - Eypg A Gutt . ; (Major) per square yard.
° fansition from roadway crown " B ur H utter line o
I ﬁbridge crown as necessary /7#5 Bars at 12 cts.\ X Y Type A curb aligns * Seal joint between vertical face of approach slab and E
s w \ N \ with the chamfer wing with sealant in accordance with Sec 717 for a
e S S S L T L at the transition silicone joint sealant for saw cut and formed joints.
B o B d of barrier
‘ " 7 - 1/4" Jt. Z en = o
L #5 Bars at 12" cts. | Filler %—] e . 9 EEE
#6 Bars at 5" cts. = S > awo©
End — .o e cor
SECTION A-A 5 Wing . = E =R
N a &> o
oO— L [N B . . =F
#5 Bars at 12" cts Type A Curb (Typ.) RS ;88 3" Joint Filler % é CLw
. P
o - Z =
Transition from roadway crown . -z o
to bridge crown as necessaryl #5 Bars at 12" cts. SECTION BETWEEN 50 E'é
[ﬁ s I — ) CURB AND BARRIER S s
=3 2
=0 3
5 ®
= —

DOT

SECTION B-B

With the approval of the engineer, the contractor may crown the =
bottom of the approach slab to match the crown of the roadway surface. >
1" | Header Supports | 8
#5-H Bars at 3"x 10" Timber Header | at abt. 3'-0" cts. 1 g
abt. 12" cts. y 3" \ \
(See end bent #5 Bars at 12" cts. (Top and bottom) € 3/4"G x 8" Lag Bolt \ ‘ i ;?id"l"g}{ %%ggfeHggger ‘|->D
Washer under head) | |
sheets) € 3'-0" x 18" Sleeper Slab ( " Coil Ti : , m i
12" (Min.) snd € 3/4" Jt. Filler g with 4" Coil Tie Insert = ! !
(At bridge | ' Road 3 f l-—6"x 1" Wood Scab
gutter line) NlO #5 Bars at 12" cts.j ‘ B??dWZyA afgacc)h Slab
ETdbOf ‘ - - C A — - IR —— S=—— Timber Header 9 PP ‘ 3"x 8" Wood Block ‘
a . . . - - - .0 .7 . .0 - - . " . .7 " " = — |— ~ —
I e o e N R T NN 2 Layers of 30-1b (Min.) 3"x 8" Wood Block or T Optional 3 r& oy
C ; : : e ey e e NN ] Roofing Felt (Placed between Optional 3" Wedge Blocks o Wedge Block oo
SR — ———— — 5 — - 2 bridge approach slab, - ¢ s <lab 1 J 1
I 21 - % - - J/ - (( - = o - [o 2 7« 2 ]| roadway concrete approach op o eeper a —
Tefihl | #6 Bars at 5% octs. o5 % rLType 5w | LieLtete e || pavement and sleeper slab) 6"x 1" Wood Scab (Nail to block) Top of Sleeper Slab _sD
PooLe e Aggregate B ok e et s J§——#4 Stirrup Bars (Min.)
- o . | - L " . ECTION D-D PART ELEVATION
IS N 2 Layers of 4 Mil Polyethylene Base | S PR gt S?illizl/;séﬁt o out: SECTIO 0
e gheetmg (Placed between bridge Perforated ] == Actual length = 8'-3"; ’ DETAILS OF TIMBER HEADER
sty approach slab and granular base) Drain Pipe 18 o ° ) '
T P in accordance with ASTM E 1745 (Slope to A 3.#6 CRST 907 stirrup hook. Remove timber header when concrete pavement is placed.
R UL TR Performance Class A drain) -#6 Bars \
Ca e e e s (Top and bottom) Bottom of Sleeper Slab
R L 3'-0"

SECTION C-C
— BRIDGE APPROACH SLAB (MAJOR)

Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of




APP04 major _ra n

Standard Drawing Guidance (do not show on plans):

See Structural Project Manager or Liaison for preference on revising

details as follows to specify staged construction. construction,

C)Show & call out any required staged construction joints.
%fA—Staged Const. Jt.

C)Show any required construction joints and show and call out any

%Mechnica Bar

Splice (Typ.)

3/4" Jt. Filler

(Typ.) * #5 Bars at 12" cts. Barrier (Typ.)

Transition from roadway crown
to bridge crown as necessaryAAN

/—7#5 Bars at 12" cts.
A

Guidance & Alternate Details

Input the estimated number
including those

(@ see Notes K1.11 and K1.12
mechanical bar splices semi-deep abutments are used.

#6 Bars at 5" cts.

SECTION A-A

ALTERNATE DETAILS FOR TYPE B BARRIER

Lf, #5 Bars at 12" cts.—j =

the indicated note:
slab)
bar splices daylight. This should be nonperforated drain pipe at this point.

splices per

required mechanical
in the sleeper slab.

End of
Barrier —

e
Type A

Curb\

1/4" Jt.
Filler *x—

End
of Wing—

(:)When mechanical bar splices are required due to staged
add the following after

N

»—/

(D [f the end of a wing wall extends beyond the end of the bridge
approach slab, it will be necessary to revise the length of the
sleeper slab shown and to redirect the perforated drain pipe adjacent
to the sleeper slab to go under the sleeper slab and then turn to

in EPG 751.50 for wording of notes when

1" Chamfer

Transition chamfer to
zero at Type A curb
for gutter line to match

Gutter line of
Type A curb aligns
with the chamfer
at the transition

end of barrier

i 13" \\4—%" Joint Filler

SECTION BETWEEN
BARRIER AND CURB

(SBC)




APPO5 major sq i Effective: Oct. 2022 Supersedes: Oct. 2021
Outside Face of Type A Curb .
0o and Bridge Approach Slab (Typ.) General Notes:
All concrete for the bridge approach slab and sleeper
F%*@ 3'-0" x 18" Sleeper Slab slab shall be in accordance with Sec 503 (f'c = 4,000
Outside Face #5 Bars at 12" cts. | and € 3/4" Joint Filler psi).
of Barrier (Typ.) (Top and bottom) i ) The reinforcing steel in the bridge approach slab and the
! 3-#6 Bars in Sleeper Slab sleeper slab shall be epoxy coated Grade 60 with
@\ |->A |->B |/ (Top and bottom) fy = 60,000 psi.
[ 3u
[ I —} . \ Joint 2;"@ (Clear Finish each Drain pipe may be either 6" diameter corrugated metallic-
/ ; Sealing opening) side of coated pipe underdrain, 4" diameter corrugated polyvinyl
NCRETE Material— joint with " chloride (PVC) drain pipe, or 4" diameter corrugated
BRIDGE : \ N XngOACH o 1/4" radius 2 Const. polyethylene (PE) drain pipe. 10[)AT;P2REP§RSDZ3
BRIDGE APPROACH SLAB (A _ = edging tool — Joint . , 4 . /121
iR PAVEMENT - O~ i Minimum clearance to reinforcing steel shall be 1 1/2", ROUTE STATE
o —— [l ] = i s/ : unless otherwise shown. MO
. , (Roadway item) © Cle o\
D~ A\ % 2 :‘ : B g'* 8 The reinforcing steel in the bridge approach slab and the prsTRICT ym?NO
o2 (: t.g I (: N <o sleeper slab shall be continuous. The transverse
o | 2 o © " reinforcing steel may be made continuous by providing a COUNTY
~| 2 t__ } al™ /" _} = o N‘*Sand " — minimum lap splice of 29 inches for #5 bars and 44 inches
- i - T n for #6 bars, or by mechanical bar splice. -
o | @ Roaaway a Sla 8l UNDERSEAL ACCESS . p o
alc Sle il oo Mechanical bar splices shall be in accordance with Sec
c| o — W AR A ol o HOLE DETAIL CONSTRUCTION 710 ® CONTRACT 1D
" n w| o
|2 ol : ‘ : 5l (If required) JOINT DETAIL Al'l joint filler shall be in accordance with Sec 1057 for PROJECT NO.
nlo / 7 ol ® A o preformed fiber expansion joint filler except as noted.
o b End of Slab—p { — 5| : i: 2|1z The contractor shall pour and satisfactorily finish the BRIDGE NO-
v T @ a A = bridge slab before placing the bridge approach slab.
N n
$* Lo ||| = . ,
, = Longitudinal construction joints in approach slab and
* : ‘: o sleeper slab shall be aligned with longitudinal
3/4" Joint T A 3 construction joints in bridge slab.
Filler (Typ.) *dH
P & : } L/ For concrete approach pavement details, see roadway plans. |
o
\ T IS ] See Missouri Standard Plan 609.00 for details of Type A -
F curb. =
L A L.> >
1/4" Joint Filler btwn. B End of 1" Chamfer Payment for furnishing all materials, labor and @
curb & barrier (Typ.) * Bgrr?er excavation necessary to construct the approach slab, a
L including the timber header, sleeper slab, underdrain,
PART PLAN SHOWING REINFORCEMENT \) Transition chamfer to Type 5 aggregate base, joint filler and all other
zero at Type A curb for appurtenances and incidental work as shown on this sheet,
3/4" Jt. Fill gutter line to match complete in place, will be considered completely covered
. iller . " . . -
Barrier (Typ.) 4 by the contract unit price for Bridge Approach Slab
(Typ.) * #5 Bars at 12" cts (Tve Type A (Major) per square yard.
Curb H Gutter line of
B Z?ansition from roadway crown #5 Bars at 12" cts ° Y Type A curb aligns * Seal joint between vertical face of approach slab and =
[ to bridge crown as necessaryAAN /‘7 ' . \\\\§ with the chamfer wing with sealant in accordance with Sec 717 for S
. —— ¥ s H at the transition silicone joint sealant for saw cut and formed joints.
g === = e e . s J PR ST S S S S o O 174" Jt. ; end of barrier z 283
L #5 Bars at 12" cts. ' Filler x—j ¢ B = E 5%
#6 Bars at 5" cts. e s Sow
End — - o ~=R
SECTION A-A oanngAx\\y 1 . e 8>
2 8" | N—3" Joint Filler 0 k3
#5 Bars at 12" cts. Type A Curb (Typ.) 4 zZ 00
o - Z =
Transition from roadway crown . =z o
to bridge crown as necessaryl #5 Bars at 12" ct SECTION BETWEEN 50 E'é
pﬁ s " — ) CURB AND BARRIER ga s
e e e e T T B B > —— v o
X f [ F- )
\ #5 Bars at 12" cts.—J / %35 <
=0 3
#6 Bars at 5" cts. 5 (] ®
SECTION B-B T
With the approval of the engineer, the contractor may crown the bottom of the %
approach slab to match the crown of the roadway surface. . | Header Supports | 8
3"x 10" Timber Header 1 at abt. 3'-0" cts. 1 g
3
#5H Bars #5 Bars at 12" cts. (Top and bottom) € 3/4"@ x 8" Lag Bolt 44\\\\\ | | Roadway surface and }r.-[)
cts. (See end L " (Washer under head) — | X imber Reader |
bent sheets) 12" (Min.) €s ¢03/2n1?t15;?$$2[ Slab | with 4" Coil Tie Insert = ; :
End of Slab (At bridge 2= : Roadway Face of _—6"x 1" Wood Scab
J gutter line) Nlo #5 Bars at 12 cts.—1 | Bridge Approach Slab N N
- - - : - - - al - - ——— — n TNl Timber Header . 3"x 8" Wood Block
T ) B U S S S S A S T ] 2 Layers of 30-1b (Min.) 3"x 8" Wood Block or relo Optional 3" L& o]
o e e e T T e bj( ———— . .. .} Roofing Felt (Placed between Optional 3" Wedge Blocks e k Wedge B‘OCk‘<£:i:jL =
T — ﬁ’ - 88;,‘ — — — - — bridge approach slab, Top of Sleeper Slab i
| A L L A N S B s [ o0 s s roadway concrete approach [
’ #6 Bars at 5" cts.—J . = . LType . e el Teli el pavement and sleeper slab) 6% 1" Wood Scab (Nail to block) Top of Sleeper Slab n D
S aggresate 7l ¢ O | R I | #4 Stirrup Bars SECTION D-D PART ELEVATION (Min-)
Sy ey - 2 Layers of 4 Mil Polyethylene Base Vo Y ., N at a?t. 12" cts.;
S, 4, k| Sheeting (Placed between bridge  [Tporforated 1= Actoml lenetpi_oat Lo outs DETAILS OF TIMBER HEADER
CoLe el L approach slab and granular base) brain Pi 18" I3) Actual length = 8'-3";
R in accordance with ASTM E 1745 (g?ége Lge CRSI 90° stirrup hook. Remove timber header when concrete pavement is placed.
S Performance Class A drain)AAAJ/ 3-#6 Bars \
B P (Top and bottom) Bottom of Sleeper Slab
R S - S
- - B ° - - - 3\_0\|
— T S~ —

SECTION C-C

Detailed
Checked

Note:

This drawing

is not to scale.

BRIDGE

Follow dimensions.

APPROACH SLAB (MAJOR)

Sheet No. of




APPO5 major _sq_ i

Standard Drawing Guidance (do not show on plans):

See Structural Project Manager or Liaison for preference on revising
details as follows to specify staged construction.

C)Show & call out any required staged construction joints.
/rAfStaged Const. Jt.

C)Show any required construction joints and show and call

mechanical bar splices.
ﬁMechnical Bar

Splice (Typ.)

out any

3/4" Jt. Filler

(Typ.) * #5 Bars at 12" cts.

Guidance & Alternate Details

(:)When mechanical bar splices are required due to staged
construction, add the following after the indicated note:
(Estimated splices per slab)

Input the estimated number of required mechanical bar splices
including those in the sleeper slab.

C)See Notes K1.11 and K1.12 in EPG 751.50 for wording of notes when
semi-deep abutments are used.

Transition from roadway crown
to bridge crown as necessaryAAN

/—7#5 Bars at 12" cts.
A

#6 Bars at 5" cts.

#5 Bars at 12" cts.—j L

SECTION A-A

ALTERNATE DETAILS FOR TYPE B BARRIER

() [f the end of a wing wall extends beyond the end of the bridge
approach slab, it will be necessary to revise the length of the
sleeper slab shown and to redirect the perforated drain pipe adjacent
to the sleeper slab to go under the sleeper slab and then turn to
daylight. This should be nonperforated drain pipe at this point.

1" Chamfer
. End of
Barrier (Typ.) Barrier —
\y Transition chamfer to
zero at Type A curb
for gutter line to match
A'. .A A'. 4"
Type A 1 .
Curb Gutter line of
N\ Type A curb aligns
\\ with the chamfer
H at the transition
1/4" Jt. end of barrier
Filler x— S
End —r 5 N
of Wing— 2
& 13" —3" Joint Filler *

SECTION BETWEEN
BARRIER AND CURB

(SBC)




APP06 major sgq n Effective: Oct. 2022 Supersedes: Oct. 2021
Outside Face of Type A Curb .
20t o and Bridge Approach Slab (Typ.) General Notes:
All concrete for the bridge approach slab and sleeper
‘@@ 3'-0" x 18" Sleeper Slab slab shall be in accordance with Sec 503 (f'c = 4,000
Outside Face #5 Bars at 12" cts. | and € 3/4" Joint Filler psi).
of Barrier (Typ.) (Top and bottom) ‘ The reinforcing steel in the bridge approach slab and the
A B ! ?ng Eﬁgsbg?tin‘ﬁ?eper Slab sleeper slab shall be epoxy coated Grade 60 with
I/ fy = 60,000 psi.
Q\ r } |-> , Joint 2i"@ (Clear Finish each Drain pipe may be either 6" diameter corrugated metallic-
| \ Tt F T 1 Sealing opening) side of coated pipe underdrain, 4" diameter corrugated polyvinyl
: W CONCRETE MateriaI‘\ " joint with o chloride (PVC) drain pipe, or 4" diameter corrugated ST PRERAAED
BRIDGE e APPROACH » 1/4" radius Const. polyethylene (PE) drain pipe. 10/12/2023
BRIDGE APPROACH SLAB il =he edging tool-— Joint o , ‘ .
' PAVEMENT " O | Minimum clearance to reinforcing steel shall be 1 1/2", ROUTE STATE
o —— £ : ‘ : - oL s/ - unless otherwise shown. MO
- , (Roadway item) v Cle o\
2~ A\ %S : | : - gF 8 The reinforcing steel in the bridge approach slab and the prsTRICT SHE%NO
ol C t; M C N <o sleeper slab shall be continuous. The transverse
.o L y || = J o L © " reinforcing steel may be made continuous by providing a COUNTY
~| Y N i | © " — minimum lap splice of 29 inches for #5 bars and 44 inches
-a ¢ Road B / ,‘3 R : ‘ :' alw Sand for #6 bars, or by mechanical bar splice. TOB NO.
. oadway ! o
alc 5 - |5 ! ‘ ! oo UNDERSEAL ACCESS Mechanical bar splices shall be in accordance with Sec
| o H AR = B o|2 HOLE DETAIL CONSTRUCTION 710 ® CONTRACT 1D
o fal nlo
©|2 oo : ‘ : 5w (If required) JOINT DETAIL Al'l joint filler shall be in accordance with Sec 1057 for PROJECT NO.
wlo i 7 < o) preformed fiber expansion joint filler except as noted.
2 [ 0 ‘ =
= o End of SlabH { 5| o : | : 2z The contractor shall pour and satisfactorily finish the BRIDGE NO-
v T @ a A = bridge slab before placing the bridge approach slab.
0 n -
* * fg : ! : = Longitudinal construction joints in approach slab and
A sleeper slab shall be aligned with longitudinal
3/4" Joint —~ b ;:r construction joints in bridge slab.
Filler (Typ.) *&* : ‘ ! For concrete approach pavement details, see roadway plans. |,
o
,' T ins} 1 See Missouri Standard Plan 609.00 for details of Type A -
F curb. =
A N -
174" Joint Filler btwn. B End of 1" Chamfer Payment for furnishing all materials, labor and @
curb & barrier (Typ.) * Bgrr(i)er excavation necessary to construct the approach slab, a
L including the timber header, sleeper slab, underdrain,
PART PLAN SHOWING REINFORCEMENT \) Transition chamfer to Type 5 aggregate base, joint filler and all other
zero at Type A curb for appurtenances and incidental work as shown on this sheet,
3/4" Jt. Filler Barrier (T ) gutter line to match complete in place, will be considered completely covered
(Typ.) * #5 Bars at 12" cts yP- 4" by the contract unit price for Bridge Approach Slab
- . Type A (Major) per square yard.
° fansition from roadway crown R B Curb H Gutter line of
I ﬁbridge crown as necessary /7#5 Bars at 12 cts.\ X Y Type A curb aligns * Seal joint between vertical face of approach slab and E
s W \ y \ with the chamfer wing with sealant in accordance with Sec 717 for a
) T S 1. . H atdth(fe lgran§ition silicone joint sealant for saw cut and formed joints.
- - i |- 1/4" Jt. j end o arrier = N~
- #5 Bars at 12 cts.J - f - Oow
L Filler *x—f e 9 o
#6 Bars at 5" cts. = R > awo©
End s R e Sox
SECTION A-A S %ing . o FER
o w > ©
S L8 N3 oint Filler 9 sca
#5 Bars at 12" cts. Type A Curb (Typ.) 4 zZ 00
o az -
Transition from roadway crown . =z o
to bridge crown as necessaryl #5 Bars at 12" ct SECTION BETWEEN 50 E'é
[ﬁ i ——— ) CURB AND BARRIER ga s
X f wn s |_ )
\ #5 Bars at 12" cts.—J / %35 <
=0 3
#6 Bars at 5" cts. 5 D ®
SECTION B-B T
With the approval of the engineer, the contractor may crown the =
bottom of the approach slab to match the crown of the roadway surface. >
1" | Header Supports | §
#5-H Bars at 3" x 10" Timber Header 5 I at abt. 3'-0" cts. . z
?géé éﬁd Eérsn #5 Bars at 12" cts. (Top and bottom) € 3/4"@ x 8" Lag Bolt \ ‘ ! Roadway Surface and !r»D
sheets) LA " (Washer under head) . |y 3" x 10" Timber Header ‘
12" (Min.) € 3'-0" x 18" Sleeper Slab | with 4" Coil Tie Insert = w w
(At bridée and € 374" Jt. Filler ' W ; 6" x 1" Wood Scab :
. L —
gutter line) ~IO #5 Bars at 12" cts.— \ Br doe” Approach Slab @ @
End of - - - . A\ v — v T KN Timber Header 9 PP . 3" x 8" Wood Block .
S'ab\“\ B L O PO S 2 Layers of 30-Ib (Min.) 3" x 8" Wood Block or R Optional 3° gary
e N N N N // Roofing Felt (Placed between Optional 3" Wedge Blocks ol Wedge Block oe
R | c—— — — — — bridge approach slab, T £ sl Slab ' '
I 21 - % - - J/ - (( - = o - [o 2 7« 2 ]| roadway concrete approach op o eeper a —
- fz bl #6 Bars at 5" cts. o S 5 LType 5 5 »A;é; ‘,.‘f’b »,“f’b ‘,“"b ‘-A““ pavement and sleeper slab) 6" x 1" Wood Scab (Nail to block) Top of Sleeper Slab m D
PooLe e Aggregate | | * o lege e se M 44 Stirrup Bars (Min.)
- o _ - L " . ECTION D-D PART ELEVATION
R A 2 Layers of 4 Mil Polyethylene Base | S P s s d gt S?illizl/;séﬁt o out: SECTIO °
L0 Gperoach siaband granaiar base) | ferforated e || Mo Actual length =8 50, DETAILS OF TIMBER HEADER
L b " Drain Pipe CRSI 90° ti h k
PP in accordance with ASTM E 1745 (Slope to 3.#6 stirrup hook. Remove timber header when concrete pavement is placed.
L A R Performance Class A drain)J -#6 Bars \
s IR N s (Top and bottom) Bottom of Sleeper Slab
Abhbbhﬁyb‘;;bhbbhb 3 .0"
SECTION C-C
BRIDGE APPROACH SLAB (MAJOR)
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of




APP0O6 major _sqg_n

Standard Drawing Guidance (do not show on plans):

See Structural Project Manager or Liaison for preference on revising
details as follows to specify staged construction.

@Show & call out any required staged construction joints.

Guidance and Alternate Details

@When mechanical bar splices are required due to staged
construction, add the following after the indicated note:

(Estimated splices per slab)
Input the estimated number of required mechanical

@ [f the end of a wing wall extends beyond the end of the bridge
approach slab, it will be necessary to revise the length of the

sleeper slab shown and to redirect the perforated drain pipe adjacent
to the sleeper slab to go under

the sleeper slab and then turn to
bar splices daylight. This should be nonperforated drain pipe at this point.
including those in the sleeper slab.
/—Staged Const. Jt.
: : - @See Notes K1.11 and K1.12 in EPG 751.50 for wording of notes when
?r?eoc\,\(waanniycarleqbualrresdpIciocnesstWCtIon joints and show and call out any semi-deep abutments are used.
%—Mechnical Bar
Splice (Typ.)
. 1" Chamfer
3/4" Jt. Filler ) End of
(Typ.) * #5 Bars at 12" cts. Barrier (Typ.) Barrier —
B Transition from roadway crown N Transition chamfer to
I ; #5 Bars at 12" cts. zero at Type A curb
R to bridge crown as necessaryw /7 for gutter line to match
5 ~ —— v "
. A.'.A. .A. A. A .A Iy S A A A - A CA - N 'A'. -A A'. N ' 4
PR W Type A H X
- #5 Bars at 12" cts. L Curb Gutter line of
‘\ Type A curb aligns
#6 Bars at 5" cts. \ with the chamfer
H at the transition
SECTION A-A 174" Jt. end of barrier
Filler *x—] S
End — 7 N
of Wing— _
&/ 13" —32" Joint Filler x

ALTERNATE DETAILS FOR TYPE B BARRIER

SECTION BETWEEN
BARRIER AND CURB

(SBC)




APPO7 minor Effective: May 2023 Supersedes: Oct. 2022
20'-0" F%?ﬁ Jt. Notes For General Notes:
iller .
#4 Bars at 18" cts. (Top) | . 23" (Clear Finmish each Concrete Slab Only. g??;éfc;?;bsziéé I;a;g ;ziegpt\on to construct
#4 Bars at 12" cts. (Bottom) — 3-#4 Bars Joint - side of All concrete for the bridge approach slab shall P
: [ (Top) Sealing opening) : be in accordance with Sec 503 (f'c = 4,000 psi). )
/\ " 9.#4 Bars Material — " joint with 20 The contractor shall pour and satisfactorily
| I ;:]_________ﬂ | (Bott.) 0 éég‘n;a?égf Const The reinforcing steel in the bridge approach _g;?ész ;herggéggg‘géab before placing the
= f ‘ <hc \ Joint slab shall be epoxy coated Grade 60 with 9 PP :
o fy = 60,000 psi.
o CONCRETE BRIDGE J 0 F 3L S/
S APPROACH SLAB . 2 e alE 2 Longitudinal construction joints in bridge
BRIDGE —_ —~| I E._ Q o approach slab shall be aligned with longitudinal MoDOT Construction personnel will indicate the
2~ > \ S‘B } 5 g - \7 < 2 . construction joints in bridge slab. bridge approach slab used for this structure: DATE PREPARED
o|w End of |+ o we — = ’
a1 Slab—- z }"g ! z% Sand v - Minimum clearance to reinforcing steel shall [J Concrete Bridge Approach Slab 10/12/2023
—|e 2 / ] o= ‘ ol oo UNDERSEAL ACCESS be 1 1/2", unless otherwise shown. [] Asphalt Bridge Approach Slab RouTE T\T/IA(T)E
Jw o« | 2] . 2 «
n ] Olwn | - CONSTRUCTION The reinforcing steel in the bridge approach DISTRICT SHEET NO
ole O ¢ / / b o HOLE DETAIL slab shall be continuous. The transverse 7
3] JL ~ e . JOINT DETAIL reinforcing steel may be made continuous by Notes For
— - — -7 - B I e e e B e B e e | ‘——————— - (If required) A - - COUNTY
S0 J 7 % n a providing a minimum lap splice of 23 inches Asphalt Slab Only:
— | (Il / - i P for #4 bars, or by mechanical bar splice. p y:
13 B || °le | @ B Mechanical bar splices shall be in accordance Payment for furnishing all materials, labor 108 NO.
S \ / I | ’ " ; a! pii H and excavation necessary to construct the
Qv S 1" Chamfer with Sec 710. : . :
© g g = |2 asphalt bridge approach slab, including tack, CONTRACT ID.
bl ——1—= M I= End of All joint filler shall be in accordance with curb, and Type 5 aggregate base within the pay
© 2o o= Barrier— Transition chamfer Sec 1057 for preformed fiber expansion joint limits shown, complete in place, will be PROJECT NO.
" 3/4" Jt. e | w \¥ t c T A filler except as noted considered completely covered by the contract
= Filler | J < cgrée;gragut¥g$ P : unit price for Bridge Approach Slab (Minor) S
@ (Typ.) = } * line to match Payment for furnishing all materials, labor per square yard.
n — 4" and excavation necessary to construct the » » » -
3 \ I T T 1 Type A concrete bridge approach slab, including the AgElég?tigg of tack is required between lifts
<<J N Type A Curb 5'-6" long (Typ.) curb Gutter line timber header, underdrain, Type 5 aggregate P
/\ " i ; BN base, joint filler, and all other appurtenances
1/4" Joint Filler (Typ.) x* of Type A » 10 °
curb aligns and incidental work as shown on this sheet,
PART PLAN OF SQUARED STRUCTURE with the complete in place, will be considered completely 201-0" (Pay Iimits)
(Skewed structure similar) . chamfer at covered by the contract unit price for Bridge - z
S0 gt il %{?\eil¥ - the Approach Slab (Minor) per square yard. (each side) E
" . Filler Barrier (Typ.) T oo transition
(Typ.) * 45 _p 1o ey B s end of See Missouri Standard Plan 609.00 for details 4‘1 =
End A barrier of Type A curb. Vi I I 1 T 5
° Transition from roadway crown o? Win N ) ) ) ‘ | g‘ D
. to bridge crown as necessary ! #4 Bars at 18" cts. 9 N { - Drain pipe may be either 6" diameter corrugated - | o] o
s . L . RS 83" |\ ;. ) metallic-coated pipe underdrain, 4" diameter u ) =
A T S R R S S S S N L S S S S S A s 72" Joint Filler x corrugated polyvinyl chloride (PVC) drain pipe, g 2 | W
. » Agﬁ‘ or 4" diameter corrugated polyethylene (PE) ~ © | E =
- #4 Bars at 12" cts. SECTION BETWEEN drain pipe. o DCC’ AASPPPHRAOLA-I—CHBRSILDAGBE | <>(_§
#6 Bars at 8" cts. End of CURB AND BARRIER - . o B
Wing * Seal joint between vertical face of approach o
@ SECTION A-A slab and wing with sealant in accordance with J } = E
717 f il joint | t f t T T T T —a -
With the approval of the engineer, the contractor may crown the gﬁé formegrjg:négone Joint seatan or saw cu | | e
bottom of the approach slab to match the crown of the roadway surface. ' r7
o) | = N~
© [¢] cow
#4 Bars at 18" cts. (Top) D ; } D = = EE
a o
#5-H Bars at #4 Bars at 12" cts. (Bottom) { | } < <00
abt. 12" cts (1) (Top) S | £ cen
: : #5 Bars @ T
(See end bent sheets) t o120 t (2)(Bott.) | o ¢n o~
=—12" (Min.) (At a cts: (1) 3-#4 Bars 2 | o 4ra
End of Stab bridge gutter line) = |_ | w | = s
~NIO (3) —= (2) 9-#4 Bars [ T T . — § S_c
) — - | | . Type S Curb ==z Qe
' R el g4y (3) € 3747 U Filder c< 5'-6" long (Typ.) a2 &9
= * o o o o — = e N =z w
(‘(‘ - g — | = (4) #4 sStirrup Bars at abt. PART PLAN za ﬁg
- A N4  : A s 12" cts.; 2'-0"x 8" (Min.) (Squared structure shown, ns F— - ¥
PN ;ype 5 o B BN = out to out; Actual skewed structure similar) Z % <
o ggregate Base—= ° B length = 5'-10" (Min.); :
Perforated ;:JlJ 90°gstirrup hook(at bgttom' ! Barrier (Typ.) — i () 3
Drain Pipe Stirrup height (8") and ' Irags!éwon from roadway crown . O C) <
©, (Slope to 18" actual length vary due i o bridge crown as necessary | Bituminous Pavement T -
drain) to crown. g [ (See roadway plans) -
2 Layers of 4 Mil Polyethylene Sheeting s %2%/ i %
between bridge approach slab and granular L - ‘ 4 o
SECTION B-B base in accordance with ASTM E 1745 - End o End of @
(Integral end bent) Performance Class A E SECTION C-C Wing— Barrier =
3
#5-H Bars € 3/4"® x 8" Lag 3% % 10 r.FRoadway Surface and With the approval of the engineer, the contractor may crown the Al
at abt. 12" cts. Egéé)(x?iﬁeguugg?q Timber | §73” x 10" Timber Header bottom of the approach slab to match the crown of the roadway surface. ba;??er .
(See end bent 8"
" ; : Header Header Supports & curb
sheets) /%it k()l\r/l:ggé Tie Insert——— = /- OShE VPRt E?dgﬂ ;gAggréogs 20'-0" (Pay limits) at this
gutter line) RO"?d"VaV Face of ) PH . @ shown on end bent sheets powntj :
End . Bridge Approach Slab Optional toxo1t and traced here " i =
of Slab—| s 0L 3" Wedge " Wood Scab ' 12" (Min.) (At
NN e 3" x 8" Wood Block or Block [o o 37 x 8" End of Slab bridge gutter line)
T Optional 3" Wedge Blocks . w o EF//kWOOd Block T 5
21 Top of Aggregate Base 7. " . L R T
6" x 1" Wood Scab (Nail to block) Aggregate Base
PART SECTION B-B (Min.) 09Tee | —Fill Face of : Lrype s 4" TYPE S CURB
(Non-integral end bent) SECTION E-E PART ELEVATION Bridge End Bent Aggregate Base S : )
LE 2 S §7H.
andar an
DETAILS OF TIMBER HEADER SECTION D-D 609.00 for details
. ) of Type S curb.
Remove timber header when concrete pavement is placed.
OPTIONAL CONCRETE SLAB OPTIONAL ASPHALT SLAB (NoT ALLOWED WITH CONCRETE PAVEMENT)

Detailed
Checked

Note: This drawing

I

is not to scale.

BRIDGE APPROACH SLAB

ntegral end ben

Follow dimensi

ts shown, non-integral

ons.

Sheet No.

(MINOR)

end bent similar.

of




APPO7 _minor

Guidance

Standard Drawing Guidance
(do not show on plans):

Asphalt approach slab should not be

used for rehabilitation projects unless
a vertical drain system is installed or
is in place at end bent fill face.

Roadway drainage should be addressed by
the core team & the consensus decision
noted on the Bridge Memorandum. For
roadway drainage options for Bridge
Approach Slab (Minor), see EPG 503
Bridge Approach Slab.

3/4" Jt. Filler
(Typ.) *

#5 Bars at 12" cts.

and Alternate Details

See Project Manager or Liaison for preference on
revising details as follows to specify staged
construction.

C)Show & call out any required staged
construction joints.

Staged
Const.
Joint

C)Show any required construction joints and show
and call out any mechanical bar splices.

¢

Mechanical
Bar Splice
(Typ.)

Barrier (Typ.)

Transition from roadway crown
to bridge crown as necessary I
L

#4 Bars at 18" cts.

P S A

C A

 ————r———
[ S S SRy NCRAY S S s

#4 Bars at 12" cts.AAJ\

#6 Bars at 8" cts.

End of

SECTION A-A

Wing

CONCRETE OPTION

Transition from roadway crown
to bridge crown as necessary;;xw

Barrier (Typ.)

Bituminous Pavement
é (See roadway plans)

SECTION C-C Wing

End of

ASPHALT OPTION

(:)When mechanical bar splices

are required due to staged
construction, add the following
after note:

(Estimated

Input estimated number of

required mechanical bar splices.

(@see Notes K1.11 & K1.12 in

EPG 751.50 for wording of notes
when semi-deep abutments are
used.

ALTERNATE DETAILS FOR TYPE B BARRIER

splices per slab)

C)lf the end of a wing wall extends beyond the end of the bridge approach slab,
it will be necessary to redirect the perforated drain pipe at the end of the
bridge approach slab to turn to daylight. This should be nonperforated drain
pipe at this point.

[f either slab option is not required, either delete or cross out the option
not used and delete or modify the first general note.

All wing lengths should have the curbs extended beyond their ends as shown to
assist with directing bridge end drainage away from bridge ends. The standard

drawing will work for most bridges with average wing lengths. For long wings,
adjustments to the length of curbs may be necessary when the length of wings
would prevent extending a full 5'-6" of curb length from the end of the wing to

the end of the bridge approach slab. It may be necessary to extend the curb
beyond the end of the bridge approach slab integral with concrete pavement or
adjacent to asphalt pavement. Work any adjustments to the curb lengths with the
details as shown on Standard Plan 609.40 & modify those details as necessary by
either a note or detail.

1" Chamfer
End of
Barrier—J Transition chamfer
\y to zero at Type A
curb for gutter
line to match
4
gﬁ?ﬁ A Gutter line
of Type A
“j\\ curb aligns
N\ with the
chamfer at
1/4" Jt. || - the
Filler x— ) transition
end of
. barrier
End 3
of Wing— .
Xng;gﬁ\—% Joint Filler
~——T ——

SECTION BETWEEN
BARRITER AND CURB

CONCRETE OPTION

End of
Barrier
Align
barrier 13n
& curb
at this
point

4" TYPE S CURB
ASPHALT OPTION

(SBC)




APP08 precastl Effective:

Feb. 2024 Supersedes: July 2020

Outside Face of

Barrier (Typ.)gg\

@—|20'70”
— 7

End of Wing &
Barrier (Typ.)

Roadway Face
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, z/////Kiof Barrier
1 1 1/2" (Min.) BP-1

12"

(at

gut
Detail A

R v S w e
\
. % \ /ﬁrasphaltic wearing
xl & \ surface
: \ —~
x| o \ 55% N Br idge é)
= \ <u_]_‘: Approach Slab
\ o= . Silicone Expansion
v ggg Joint Sealant
(See Sec 717
3 a3 ? :
& : <a 2 1 Backer Rod
- : —~ gt Filler x
x| '@ = 2
- : z o/l SECTION THRU JOINT BETWEEN
3 - WING AND APPROACH SLAB
o ©
£ o o 3" x 3" x 1/2"
- o ] 1"O Tie Rod Washer Plate
xjm ¢ o with 4" thread at with 1 1/8"0
L e S e e i i Wi T e e e " each end hole (Typ.)
X| =
= ¢ 3 -0" - v S v 7y
Sleeper Slab * 5 b 5 3
- & End of “
e 2 - Resin Anchor Systems \ Egg%enswoned N - :jmﬁEEmEi
.|® installed with resin \ \ o E__ L
o x
x| @ and grout \ \ v
S 2 - Cast anchor holes in " g 7S pY
) = 2 geaTl(grout% hol Tig Rod (Typ.) ___ 1"O American
= - Drilled anchor holes 1"®@ X 5" Ful
in end bent (resin) Std. Heavy Hex Threaded ng
. " ; Nut (Typ.) at S| Tvp.
\ derseal 3/4" Joint outside tie eeve (Typ.)
£ ‘Ac ess Ho\e\ rod openings
* $ T P EXTERIOR BEAM INTERIOR BEAM
8 Roadway Face of | \ Voo o PART SECTION SHOWING
X Barrier (Typ.)— \ 1"@ TRANSVERSE TIE ROD
L\ \ RS Fill outside tie rod opening with
T \ """""""""""""""" non-shrink grout after all tie rods
Lot are tightened to final tension.

PART PLAN OF POSTTENSIONED BRIDGE APPROACH SLAB

General Notes (Posttensioned Slab):

Contractor shall verify all dimensions in field before
finalizing the shop drawings.

Concrete for the sleeper slab shall be in accordance with
Sec 503 (f'c = 4,000 psi).

Reinforcing steel in the sleeper slab shall be epoxy coated
Grade 60 with fy = 60,000 psi.

Tie rod plates shall be ASTM A709 Grade 36.
Sleeves, nuts and 1 inch diameter tie rods shall be A307.

All tie rods, plates, sleeves, and nuts shall be galvanized in
accordance with AASHTO M 232 (ASTM A153), Class C.

Minimum clearance to reinforcing steel shall be 1 1/2 inch,
unless otherwise shown.

Hooks and bends shall be in accordance with the CRSI Manual of
Standard Practice for Detailing Reinforced Concrete Structures,
Stirrup and Tie Dimensions.

All joint filler shall be in accordance with Sec 1057 for
preformed fiber expansion joint filler, except as noted.

Drain pipe may be either 6 inch diameter corrugated
metallic-coated pipe underdrain, 4 inch diameter corrugated
polyvinyl chloride (PVC) drain pipe, or 4 inch diameter
corrugated polyethylene (PE) drain pipe.

Resin Anchor System: An epoxy coated #6 Grade 60 reinforcing
bar 17 inches long shall be substituted for the 3/4-inch
diameter threaded rod.

When moving pretensioned beams, the roadway (top) face shall be
kept face-up at all times. Beams shall be supported within 12

inches of the ends only.

Use non-shrink grout for filling the keyways.

For approach pavement details, see roadway plans.
Payment for furnishing all materials, labor and excavation

necessary to construct the prestressed approach slab,including
the sleeper slab, underdrain, asphaltic wearing surface, joint
filler and all other appurtenances and incidental work as shown
on this sheet, complete in place, will be considered completely
covered by the contract unit price for Prestressed Bridge
Approach Slab per square yard.

* Contractor may adjust dimensions based on actual field
measurements with approval of the engineer.

DATE PREPARED

3/7/2024

ROUTE STATE

MO

DISTRICT SHEET NO

8

JOB NO.

CONTRACT ID.

" ; B =<—¢ 3'-0" x 18" . . . . .
in. ; I Sleeper Slab .
(Min.) O P IO ‘ 1)d1>— Placement and Partial Width Posttensioning Instructions:
br\dge 1/2" Elastomeric | & End of
ter line) Waterproof Membrane Bearing Pad ! Pretensioned Beam Top of aggregate base shall be made flush with top of bridge approach notch and top of sleeper slab, and
(See Special Provisions) (See Sec 1038) ‘47 | uniformly graded at all points in between.
\ 3/4" Joint Filler
f / / . :
R b /A ; ‘\A ; - f ib ,\A ,b - 7 ,b - \A ; - i, ; "f :b / #4 Stirrup Bars Place first exterior beam x*x*x
. i} ’¢; — i} = _ i g?_g?i'lézllgfs' Place adjacent interior beam *xx

IS out to out;
' Actual length =

Cl.

18 |
=1

Place partial width tie rods through both beams and connect to hex sleeve.

PROJECT NO.
BRIDGE NO.
=
[e]
[
a
o
O
w0
w
[a)
i
=
<
[a
N
O o
= o=
)
o ©
<<
(CNe}
=
.
0
w
=
I
o
—

JEFFERSON CITY,
1-888-ASK-MODOT (1-888-275-6636)

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

MISSOURI

beam is placed

Detailed
Checked

DETAIL A PRESTR

Note: This drawing is not to scale.

ESSED BRIDGE APPROACH SLAB |(20 FEET)}O@
of

Follow dimensions. Sheet No.

\
Ia : E-,F”vgov stirrup Tighten all tie rods in the beam to about one-half of the specified tension before proceeding with the final
+ (Typ.) . 2 Layers of 4 mil polyethylene e 4 ook at bottom tensioning. Begin with most centered tie rod in span.
, . sheeting (Placed between T ) ) ) ) _ _
b pretensioned beams and Type 5 Aggregate Basegg/ 3-#6 BaFS\¥7Bottom of Cast Fill keyway with grout. See "Longitudinal Joint Between Pretensioned Beams". (Fill tie rod openings.
T 77,0 aggregate base) in accordance (Top & in Place . . . ) .
. © with ASTM E 1745 Perforated Drain Pipe p Sleeper Slab Tie rod nuts shall be tightened to provide a final tension of one-half that specified for ASTM F3125 Grade
- % Performance Class A (Slope to drain) Bottom) A325 bolts in Section 712.7.3 of the Missouri Standard Specifications.
N : . 18 3.0 Place the next adjacent beam and partial width tie rod and connect to hex sleeve, following same sequence,
.. =—Fill Face of until last exterior beam is placed and tightened.
Bridge End Bent
SECTION THRU POSTTENSIONED APPROACH SLAB Grout outside tie rod openings.
*k 9" Embedment Tie Rods not shown for clarity. *kx Apply Silicone Joint Sealant to the entire beam end at bent and trowel uniformly for complete seal just
9) - - Fill keyway to top with before placing the beam.
2"® Anchor Holes in beam (Fill with %Rllé (M!?.))BP-I non-shrink grout before .
non-shrink grout after resin anchor 1 1/2" (Min.) BP-1 cadway ttem/—y all tie rods are fully 23"0 (Clear
installation in bent) (Roadway Item) L tensioned. Taper grout Joint ; Access Hole Notes:
\ / when adjacent beams are S li opening) ] ) )
IR - P offset . ealing } Voids Under Completed Prestressed Concrete Approach Slabs
- D) ZN Material— |Z, a CD Prior to acceptance of the work, all underseal access holes
| R ﬁ { 10" Pretensioned Beam <i;>'b = g shall be opened by the the contractor to permit investigation
Silicone Joint.” = | e ’ ° o < by the engineer. Any voids or cavities found shall be filled by
Sealant R ’j [ gieﬁoﬁfgwa¥‘??'§; f?;cin L ©| o the contractor using an approved method. Care shall be taken
(Sec. 1057) 4‘ff;4i4f4;>br 1 1/2" Elastomeric grout. Af?er pourigg grogt, e oz dgring pumping operationsnto avoid raising the approach slab
2 Wh Bearing Pad kKeyway grout shall be water ﬁ' % = either individual beams or as a whole.
. : ‘ T (See Sec 1038) Insert backer rod where cured for 72 hours or until s - <2 Filling Holes
K o required to seal joint. the grout reaches design — L ) ) ) )
Drill 1 1/4"0 » - %ﬁ7%473/4uo Resin Anchor System Caalk continuous\; to stre%gth, whichever isg Sand n At the completion of‘the investigation or undersea! pumping,
anchor hole in o (Epoxy coated) revent grout leakage greater. Grout keyways and the holes shall be filled with sand to within one inch of the
end bent for . : P 9 ge. tie rod.openings TYPICAL UNDERSEAL top and the remainder filled with joint sealing material.
resin anchor AN o .
. <=— Fill Face of ACCESS HOLE DETAIL i i i i i ;
system after . . No direct payment will be made for investigating void
pBr/etensioned ,»b" Bridge End Bent LONGITUDINAL JOINT BETWEEN PRETENSIONED BEAMS conditions under the completed slab or for filling any voids

found for prestressed bridge approach slabs.

USE ONLY WITH
APPROVAL OF
ASSISTANT STATE
BRIDGE ENGINEER




APP0O8 precastl Guidance

Standard Drawing Guidance (do not show on plans):

Turn off Bridge-Guidance level to hide all guidance.

Prestressed bridge approach slab is to be used for approach slab replacement
only.

Roadway drainage should be addressed by the core team and the consensus noted

on the Bridge Memorandum and the Standard Drawing. For roadway drainage options
for Prestressed Bridge Approach Slab, see EPG 503 Bridge Approach Slab.

Replace "Skew" with actual skew angle.

Top of approach notch must be flat or uniformly sloped (no crown) and
sleeper slab must be parallel in elevation to top of approach notch.

Identify asphalt overlay and thickness. Coordinate with district if better
to make a roadway item and then note accordingly and revise pay item note.

Waterproof membrane is required when slab is overlaid with asphalt. Omit
"Special Provisions" as needed.

Timber Header will not normally be needed, since prestressed beams will be B B .
used for replacements only. Use only if requested by District RE to protect C> 3" x 10" Timber Header i Header Supports
ends of beams during construction. ¢ 3/4"© x 8" Lag Bolt K , at abt. 3'-0" cts.
(Washer under head) 3 ‘ |
Request field measurements between wings at end of slab and end of wings with 4" expansion anchor " , .
before dimensioning width of approach slab and determining beam widths to be (Percussion drilling ‘ ‘Efgeagw?%"s$?$gg$ aggder‘r-[)
used. not allowed) (Miss strands —
and reinf. steel) AA~.;§ | 6" x 1" |
The 20'-0" slab dimension can be changed to 25'-0", the title can then be \ 0\ Wood Scab
Roadway Face of - I3
changed from (20 FEET) to (25 FEET). Bridge Approach Slab Q:) @“ é g; | Qib
. 00 ock
Modify or remove based on actual conditions of the job. 3" x 8" Wood Block or FF} Optional 3" E&}E
Optional 3" Wedge Blocks °\ ° ( Wedge Block4<<:::jL o\o
Fill with asphalt or seal. - — y

Top of Sleeper Slab—/* -

Number of tie rods: Ideally, install 3 tie rods at midpoint and quater

©@©® @ ©® © ® 0 0

. . . ' T f sl [
points; one will have to go through wing wall; drill hole in wing, install, 6" x 1" Wood Scab (Nail to block) op of Sleeper Slab -
grout and seal. Realistically, install 2 tie rods as shown. (Only 2 tie rods SECTION D-D PART ELEVATION (Min.)
were used successfully with favorable results in the correlated research.) DETAILS OF TIMBER HEADER
For "Placement and Full Width Posttensioning Instructions:", see Remove timber header when approach pavement is placed.

Development Section. Partial width posttensioning is preferred.

6 ©

Tie rods shall be placed along skew since shifting the beams longitudinally
relative to each other during the tightening operation is prevented due to the
anchorage of the beams to the end bent and the development of friction at the
beam/aggregate interface.

C) Unlike conventional bridge approach slabs, prestressed concrete bridge
approach slabs still require formed access holes for required investigation as
specified prior to 2018 Standard Specifications.

USE ONLY WITH
APPROVAL OF
ASSTISTANT STATE
BRIDGE ENGINEER




APP09 precast?2 Effective: Apr. 2020 Supercedes: Aug. 2014 (PBAS02)
6 Bill of Reinforcing Steel - Each Beam
20'-0" Size & | Actual : :
No Mark Length Shape Bending Diagram
21-#5-H2 (Top & Bottom) X'-x" Beam
#5-U102 (=) Spa. with #5-H2 (Each Side) @ .y 120
x | #6-H1 | 19'-8" 20 T2 22"
5"|3" 4 Spa. 10 Spa. @ abt. 18" 4 Spa._3"|5" 42 #5-H2 X=X 20 8%
6" 6" m| Y s
A @ \ \ I'>B @ 4 #5-U100 x"'-x" 21 | @ =
4 #4-U101 x"'-x" 21 o=
|'> prr— X Xy 5 \ 42 |#5-0102| x'-x- 7 | > Shape 7 16"‘/“1";;";5“’23
\\ \\\\ \\ \ : \ L»B \‘\ \‘\ \\ \\ \\ \ 7>< © 7>< (UlOZ) ROUTE STATE
o O N A T\ LW T meom N o
\ | \ \ \ W AN N\ \\ g el - Shape 21(U101)
L A \ \ g ) C o NI "o 2 —~| % @ = prsTRICT SHEET 1o
A 130" T — 6'-0 N 6'-0 Y 51 -0" X g v 2|5 X #6-H1 | _19'-8" 20 S 9
Y .y v uy Y Y ) 42 #5-H2 tox" 20 n x
1 1A\ —— - = N | o C 5|8 X N shape 20 oY
M \ Unéxerie \Access Hole (Typ.) Y Y A\ i 4§ < e 4 |#5-ul00| x'-x" 21 (H1 & H2)
grew A\ \ ‘ \ W b\ AL Ol R 4 [#4-u101| x'-x" 21 Shape 21 108 No
\ \ \O \ \ \ O 1\ \ O\ W\ ®o —|= 42 |#5-U102| x'-x" 7
(WY \ L\ A "N MW\ )
\\\ \ \ \ W AN A\ T V< All dimensions are out to out.
A\ 1\ \ \ N N W\ A\ © |- PROJECT NO.
\\ \\\ \\ \ \ W W \\ \\ \ \\ * x Hooks and bends shall be in accordance with the CRSI Manual of Standard
\)‘Q\\ N \\ \ \ T T \\ \\\ \\ gractwge for Detailing Reinforced Concrete Structures, Stirrup and Tie BRIDGE NO-
¥ 3 imensions.
ARSI \ \ N W W\ AR
\\ \\\ A \\\\ \\ \\ \T \;%\ \;k\ \\\\ N\ \ \\\ x Actual lengths are measured along centerline of bar to the nearest inch.
7 T T T .\ -
A - \LI/Z o st d . € 2'0 Conduit Minimum clearance to reinforcing steel shall be 1 1/2" unless otherwise shown.
! rands P E— ! onduit ———
o . A/ (Typ.) \\ \\ All reinforcement shall be epoxy coated Grade 60 with fy = 60,000.
etai x'-x 3'-4 z
20 /3 \ 20'/3 \ 20'/6 £
General Notes (Pretensioned Beams): &
Concrete for pretensioned beams shall be Class A-1 with f'c = 6,000 psi, f'ci = i}
3,500 psi. ]
PLAN OF PRETENSIONED BEAM SHOWING REINFORCEMENT (+) indicates pretensioning strand.
Initial prestressing force = 31 kips/strand.
Pretensioning tendons shall be uncoated seven-wire low-relaxation strands for
K #5-H2 prestressed concrete in accordance with AASHTO M 203 Grade 270, with nominal =
" " " " M M M o 1w diameter of strand = 1/2", nominal area = 0.153 sq. in. and minimum ultimate <
8 20 4 8 4 20 8 6 2"0 Strands 3 strength = 46.31 kips (270 ksi). Larger strands may be used with the same o
3" (Typ.) spacing and initial tension.
- " = P
#5-U102 (Typ.) 3" (Typ.) The method and sequence of releasing the strands shall be shown on the shop drawings. |9 ESE
= —un
C + + + + + 1\ + 7 AP 2 & ©Q
- N 7S < Detail B " B Prestressing strands at ends of beams shall be trinmed to within 1/8" of concrete. < o
oz ¥ BG<‘ 7 7,5 > qu& e qu\ , etal 3/4" Chamfer— oo Ends of beams shall be given 2 coats of an approved bituminous paint. e tgg
| N Ld Ld Ld Ll - o w0 -
3
( L. —3" Chamfer (Typ.) qu - Lifting devices may be cast in beams. The device shall be shown on the shop drawings & §C§
44| gn 4| g" |a°| 8" |a*| 8" |a"| &' |4"/4"] 12 - 1'0 Strands = and approved by the engineer. <Z( oS>
12 12 12 12 12 12+ 5_#6-H1 5 J The top surface of all beams shall receive al smooth finish. 9 QE 2.é
6'-0" 3/4" Chamfer All holes in beams shall be cast. Drilling is not allowed. zZa Eg
Keyway surface shall be cleaned to remove form oil or other bond breaking wn = |_ -5
DETAIL B material prior to shipment of the prestressed concrete approach slab. Cleaning Z% <
SECTION THRU PRETENSIONED BEAM - |6 FEET 9@ (Both sides of interior beams and shall be done by sandblasting the keyway areas between top of the beam and the ;u 2
inside of exterior beams) bottom edge of the key. o D f
Three 2 3/4-inch diameter (clear opening) underseal access holes shall be cast T
into each beam near the centerline of beam, clearing pretensioning strands and —_
2-inch diameter conduit by at least 1 1/2 inches. Shift reinforcement as needed %
to clear access holes by 1 1/2 inches minimum. Drilling is not allowed. )
b
=
#5-H2 3/4" Chamfer % Contractor may adjust dimensions based on actual field measurements with
a4 4n > .gn 4" g 4» 2 _gn 4" 4" 8 - 1"0 Strands (Typ.) approval of the engineer.
7 ) W oc
- #5-U102 (Typ.) w Fel = #4-U101 #5-U100 T = w
fa 1Y f T T - (LS |<—E =
_ = = s > t F Detail B - I 7 2-#5-U100 (Typ.) (L) —_— =
ol = % [)C“ Y s > 7, b va 5 ne PN )Y/ . : o — 7 '/\ 2-#4-U101 = ) —
| N ¥ ] ] v 1 ¥ L 3 t t @ each anchor 1
( 3" Chamfer (Typ.) P hole (U) <E|—O
= . 1 1
4n qn gn an an 4" gn qn gn 4 g 4" gn 4" g 44 16 - %"O Strands o QV : = - - — - I/ Z > Z E
T T
12" 12" 12" 12" 12" 12" 12" 12" 7-#6-H1 L@ [ | | \ = O <
g .0 3" Conduit O OCC|—|-U
- (@ € Conduit) for 1'0 ralKs auny
Tie Rod W O — D
SECTION A-A . " nNn<<un —
SECTION THRU PRETENSIONED BEAM - |8 FEET [~G(9 SECTION B-B 30 (Typ )\ 2.0, Anchor A
Place 2"® conduit on top of ’ < m
bottom strands.
6 DETAIL A
N PRESTRESSED BRIDGE APPROACH SLAB (20 FEET)
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of




APP0O9 precast?2 Guidance

Standard Drawing Guidance (do not show on plans):

Turn off level "Bridge-Guidance" to hide.

® © OO

®

Replace "Skew" with actual skew angle.

Use "smooth finish" if slab is to be overlaid with membrane and asphalt.
When slab is to be overlaid with concrete wearing surface, use "surface
finish in accordance with Sec 1029.6.16."

Standard beam widths are 6' and 8', and should be used wherever possible.
The 8' beam is the fabricator's preferred width. However, beam widths may
be reduced up to 6" to get them to fit with 1/2" clearance to wing wall.
Use same strands and reinforcing steel and adjust spacing.

A beam width that is less than the standard beam widths should be shown
with adjusted spacing.

Calculate dimension using guidelines shown here (8'-0" Max.):

6" min.

End of End
End of End

Bent Wing ‘T//__B Ol
< < en ing

N

Skewed Squared

For squared structures, use Shape 10.

The 20'-0" slab dimension can be changed to 25'-0", the title
can be changed from (20 FEET) to (25 FEET) and the "Bill of
Reinforcing Steel" dimensions shall be changed accordingly.

Number of tie rods: Ideally, install 3 tie rods at midpoint
and quater points; one will have to go through wing wall;
drill hole in wing, install, grout and seal. Realistically,
install 2 tie rods as shown. (Only 2 tie rods were used

successfully with favorable results in the correlated research.)

For 25-foot prestressed bridge approach slab, use four access
holes at spacings of 3'-0" - 6'-0" - 6'-0" - 6'-0" - 4'-0".

ASSTISTANT STATE
BRIDGE ENGINEER

USE ONLY WITH
APPROVAL OF




BACO1 elev Effective: Sep. 2021 Supersedes: Nov. 2020

DATE PREPARED
10/12/2023
ROUTE STATE
MO
DISTRICT SHEET NO.
000
COUNTY
JOB NO.
CONTRACT ID.
PROJECT NO.
BRIDGE NO.
=
9]
=
o
o
]
wn
w
a
ELEVATION OF BARRIER General Notes:
(Left barrier shown, right barrier similar) % Slip-formed option only. w
) . . ) ) =
Longitudinal dimensions are horizontal. ) ) o <
Conventional forming or slip forming fa)
may be used. Saw cut joints may be used
Silicone Joint Sealant with conventional forming. = N~
o eSa
3" Backer Rod Top of barrier shall be built parallel = - 09
to grade with barrier joints (except at < < .
B— = (D) end bents) normal to grade. > v
#4 Textured o5 f x CER
1. Fiberglass g 2 3/8" Backer Rod All exposed edges of barrier shall have 5 g;g
Bar (1) 3= either a 1/2-inch radius or a 3/8-inch = — ©
1 SI20 1 2
W o - 3 3 bevel, unless otherwise noted. S °_z
- | = 1 T Fz o
(Typ.) Saw cut full o 1 ] Payment for all concrete and o 25
depth at joint - 7. reinforcement, complete in place, will 25 wg
;\L ‘ to this line 4 be considered completely covered by the <n v =
ﬁ* ) ( Sili contract unit price for Type B Barrier "ws |— -
1/4" Joint - L JI_IEO?"IQ per linear foot. > = <
Piller ” SgérI]ant ;:8 O 2
C t the b hall be CI b
(Sec 1057) v (Typ.) Bc_)llwcre e in the barrier sha e ass 5 D 3
e —~—— —— ! - -
PART ELEVATION SECTION THRU ) T
Measurement of barrier is to the _
AT FORMED JOINT SAW CUT JOINT SECTION B-B 16" nearest linear foot for each structure, o
., measured along the outside top of slab 2
Ze from end of wing to end of wing. @ 8
r " " v
#4 Tex}med 77 Concrete traffic barrier delineators =
A Fiberglass Le@ 4" Joint (Formed or Saw Cut) shall be placed on top of the barrier
| Bars (1) i e as shown on Missouri Standard Plan
#5.R B #5.R B =t #5-R1—H L #5_.R Bar - . 617.10 and in accordance with Sec 617.
ar*A | A ar = B 2 = n| #5-R Delineators on bridges with two-lane,
=N 7 A= Al t @|®| [ e J| Bar (3) — two-way traffic shall have
2 / /w 7\\\ \ T #5-C1 x r - ~ retroreflective sheeting on both sides.
- [ J o~ 15— = N Concrete traffic barrier delineators
-~ #5-R Bar <] - —#5-R4 o will be considered completely covered
2-#5-R Bars 2-#5-R Bars Y = #5-R Bar | by the contract unit price for Type B
) A\ 7 | © o . #5-R3 Barrier.
/ [ | R \ S gl —) ,
= [ e — 1 \ "= e #5-R3 c tot Joint sealant and backer rods shall be
o] f T ]_© Const. Joint onst. : in accordance with Sec 717 for silicone
V.S v v ! v 'S 7' ) joint sealant for saw cut and formed
\ 3 I s 8 > \ b / SECTION A-A R-BAR PERMISSIBLE ALTERNATE SHAPE joints.
' \L - (3) The R1 bar may be separated into two bars as 6 . .
#5-R1, R3 and R4 | . #5-C1 (Typ.) * shown, at the contractor's option, only when slip For slip-formed option, both sides of
@ abt. 12" cts. 122 Use a minimum lap of 3'-1" for #5 forming is not used. (All dimensions are out to barrier shall have a vertically broomed
| [ #5-R1, R3 and R4 horizontal barrier bars. out.) finish and the top shall have a
10 : transversely broomed finish.
A 23 L @ abt. 12" cts. The cross-sectional area above the (4) The R3 bar and #5 bottom transverse slab bar
slab is 2.27 square feet. in cantilever (prestressed panels only) Plastic waterstop shall not be used
PART ELEVATION OF BARRIER combination may be furnished as one bar as shown, ®W|th Saw cut joints.
(2) To top of bar at the contractor's option.
(1) Four feet long, centered on joint,
slip-formed option only TYPE B BARRIER
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of




BACO1 elev Guidance & Alternate Details

Standard Drawing Guidance (do not show on plans):

In the available space, draw the elevation of the left barrier showing: @For barrier ending at end of slab:
- Span ranges. ’
- All horizontal #5-R bars in each span with all specified by bar marks. E I " t at t "
- First & last vertical #5-R bars dimensioned with total number in barrier. xclude "(except at end bents)
- All joints (as joint-filler joints) and centerlines with one centerline labeled as: Revise measurement to "end of slab to end of slab”.
€ 3" Joint (Barrier only) (Typ.) Plastic waterstop detail and notes are required for all grade separations

except over railroads and county roads. Remove if not required.
If slip forming is allowed then add the following two items:

- All #5-C bars in each span with all specified by bar marks (include asterisk) @List C bars in the Bill of Reinforcing Steel and note that bars are for the
- All fiberglass bars with bars at one location labeled as: slip-formed option only.
#4 Textured Fiberglass Bars (Typ.) * Refer to EPG 751.12.1.2.1 for lengths of C bars.
Adjust longitudinal dimensions note under elevation title as necessary. @Subtract 1/8" for a 3/16"-per-foot sloped deck.
If right barrier differs from left (typical with curved bridges), show both Elevation of @Based on 83" slab. Adjust for different slab thickness.
Left Barrier and Elevation of Right Barrier. The longitudinal dimensions note can be
relocated as the first note under the General Notes. (® Remove for CIP slab.

Dimensions are based on a 2.0%-sloped deck. Modify accordingly the outside dimensions in
R-Bar Permissible Alternate Shape and Section A-A, and the 2.27 sq. ft. area in Section A-
A for superelevated decks.

If conduit is required, indicate left or right or both barriers in a note.

EXAMPLE (SINGLE SPAN)
i

i
€ 1/4" Joint \ #4 Textured Fiberglass #5-Cl k——¢ 1/4" Joint
(Barrier only)ﬁ 7 Bars (Typ.) x* #5-R5 (Typ.) * ‘ (Barrier only)

T

V

L _—u
T "1

v
%

o
o
o
o
o
>
o
o
o
o
>
—
—
>
>
o
o
>
>
_—
o

N

'

H*

w

o o

w
o
o
o

\
23" x-#5-R1, R3 & R4 @ abt. 12" cts. D23
T
SPAN (1-2)
#4 Textured }e@ 1" Joint (Formed or Saw Cut)
Fiberglass ‘
4" Bars (1) I A
. ‘ #5-R Bar I #5-C1 x
o \‘Ill”tmaitic = a) ) T\
aterstop I,\’/ /\ /\ \?_w_r;
(Centered —
Silicone Joint Sealant on joint) \ /i \\
" )—2-#5-R B \w
X K 3" Backer Rod 1/4" ars
X" Joint — {
€ 1/4" Jt. ; =—¢ 1/4" Joint B_ Filler Const. \[/ \ \
(Barrier only) | , \ ‘ (Barrier only) #4 Textured Joint = \ =
(Typ.) ———= |- o (Typl) Fiberglass [ \ =
_/;\ ’4\_— Bar (1) voa ! 7S 7S 7S /
|
1 L
; S S
Roadway . ) ( ; (Typ.) | Locate conduit WATERSTOP DETAIL | A
Face of Roadway to prevent ) ) ‘ #5-.R1. R3 and R4
Barrier , \ Face of damage to Plastic waterstop shall be placed in 1a g
€ Int. € Int.\ Barrier conduit all formed joints, except structures 23 Ll @ abt. 12" cts.
Bent Bentﬁ\ duur}g saw with superelevation, use on lower PART ELEVATION OF BARRIER
cutting joints only.
PART PLAN SHOWING PART PLAN SHOWING
JOINT LOCATION JOINT LOCATION SECTION THRU O opac hateloton, Somplete,!n
place, will be considered completely
Left Advance Right Advance SAW CUT JOINT covered by the contract unit price for ALTERNATE

Type B Barrier.

(Use when conduit is required) (Use for grade separations) DETAI L FOR
(Skewed bridges only) S I NGLE SPAN
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I v #5-K2 Const. Joint Const. Joint > g It
| v #5 K e #5-K2 fofl#S-Kl ¥ | no© BRIDGE NO.
| [ras 21 21n ' —
Qloc : #5-K7 x—1 / = EN S
' o = = ' (5]
o 50$ D #5-K6 x—7/] - i~ 60$ ol
ow O #5-K5 % =¥ gw
@ #5-K11 #x—] 6 6 = HlT=E—#5-k11 %k )
Const. Joiﬂ o<l #5-K5, K6, “‘#i'“ — X":S'” el ( X‘ﬁs'“ et “‘#i'“ ) #5-K5, K6, | [ ant. Joint
, Spa. with K1 & K2 Spa. with K1 and K2 Spa. with K1 and K2 Spa. with K1 & K2 K7 K8 %
#5-K4 i;- K7 or K8 (Sp p p <J p or _.\j #5-K4 5
2" Cl. A B C F E D 2" CI. E
SECTION B-B ELEVATION ELEVATION SECTION E-E &
* Spaced with #5-K4 bars and embed 27" W
into end bent. e
&Lﬁ ~ %% Fit bar to follow transition face of barrier. &Lﬁ ai
» x*x*k To top of bar
= Ml ol g € 1 Joint € 1" Joint M| n Ml ! e
o S 7 oin 7 oin =2 =5
10 45 k1 —H #5-K2 )% XXX 4 ] - x: XXX ¥|T #5.K2 H—#5.K1 ¥|0 w
< |- . <tz - 2
1K o MEES X-#5-K1 and K2 (Spa. as shown) \ \ X-#5-K1 and K2 (Spa. as shown) - ) s 8
< ) ' ' ' ! —e
© B "% ol 4 Spa. 6 Spa. @ 6" X Spa. @ 8" X Spa. @ 8" 6 Spa. @ 6" 4_Spa. nlem| ¥ | 4a.x13 Y@
#4-K10 o o5 5 3F | | 3 o= 3 333
Const. Joint :J// 23" 4 Spa. XX XX 4 Spa. 23" >\Li Const. Joint = E 3 S
#4-K10 [~ #5-K3 @ 4" [ [ @ 4" #5-K3 " “4-#4-k13 = 522'
2v oo | 2 el | | 2 LT ]y g 5 b oo
= r6-#5-K9 4-#4-K10 i i 4-#4-K13 6-#5-K9+ . & w éz
SECTION C-C l T —7 2RI = 7 ] SECTION F-F 2 it
~y N ¥ I 1 1 X 1l 1) < B
H““ﬂ__l;ﬁ_m 1 T 1 id 1 s s_z
@ . \ 1 \ \7 4 / 14 =z O'_
[} - ] (@) (%]
00 G #5-K11] %% \L S'\$ ? J/ #5-K11 %% Standard Drawing Guidance: a5 5§
— . N #5-K8 * #4-K10 #4-K13 #5-K8 x— L, (do not show on plans) 0 =2
2: 20" _ 8 #5-K5| * Nl 4s5-k7 % #5-K7 *-1] #5-K5 |x = |— Wy
© %ﬁ @ 1“@ HO|e . [ -
— #5-K6 *x N . . B #5-K6 % @ For skews greater than 3 degrees, use ]
8 e ' j b 6" Transition Face Transition Face 6" standard drawing BAC4a, which substitutes a 2 % Z
- ™M K12 bar for the end K3 bar. =0 @
' - 11-#5-K4 X-#5-K3 X-#5-K3 11-#5-K4 [G] ©
R I $//§ J,l,,g,, (Spa. with K1 & K2) (Spa. with K1 and K2) (Spa. with KI and K2) (Spa. with K1 & K2) (@ Dimensions are based on a 2.0% sloped deck. T C] -
= - — - { e Subtract 1/8" for a 3/16" per foot sloped
ol BT T e 4 PLAN PLAN deck. ’ ’ =
- ~ ? o ec 4
— ~ =)
- o - — - —- — [}
- i E ]
- ° = The top two bars . u
¢mm¢47 < | shall be kept ony 6 =
T ‘ = = with position &
= . mico T W close to those
" 1 @ 1 )g =@ shown in Sections
~.l. M—CcConst. 3'-7" Const - A-A thru F-F .
16" Joint 3 .gn Joint ol : ™
|_> = #5-K Bar 0
ELEVATION G-G G ELEVATION General Notes: %m -
20" 8" . . ol 4dn
= T ¢ 1"@ Holes Reinforcing Steel: ¥ 2
_ -] W Concrete traffic barrier delineators shall be placed on top of the barrier as
o m ﬂ ) ~y shown on Missouri Standard Plan 617.10 and in accordance with Sec 617. 540
. . | ;;J Delineators on bridges with two-lane, two-way traffic shall have
~ ~ retroreflective sheeting on both sides. Concrete traffic barrier delineators
will be considered completely covered by the contract unit price for Type B K1-K2 BAR PERMISSIBLE
1" Chamfer \__Roadway Face Barrier. ALTERNATE SHAPE
(Transition to zero 3'-8" of Barrier Minimum clearance to reinforcing steel shall be 1 1/2" except as shown for bars (K3 or K4 thru K8 bars not shown for clarity)
at Type A Curb for embedded into end bent
gutter lines to match) !

Detailed
Checked

PLAN

DETAILS OF GUARD RAIL ATTACHMENT

Note:

This drawing

is not

Use a minimum

lap of 2'-7"

between K9 and K10 or

K13 bars.

TYPE B BARRIER AT END BENTS

to scale.

(Left barrier

Follow dimensions.

shown,

right barrier similar)

Sheet No. of

The K1-K2 bar

as one bar as

All

combination may be furnished

shown, at

the contractor

dimensions are out to out

s option.




BACO4a end i Effective: Sep. 2021 Supersedes: Oct. 2020
IR I~ T it B °
_ X' -XX ‘ € 1/4" X' -XX
m;w X-#5-K1 and K2 (Spa. as shown) Joint X-#5-K1 and K2 (Spa. as shown) o=
Q| B ! ! = e
L L 4 Spa. 6 Spa. @ 6" X Spa. @ 8" | | X Spa. @ 8" 6 Spa. @ 6" 4 Spal. i Sl -
$=0"|©® " 3u @ 3/ i I @ 3" 3u “yml® =5
I v . 23 4 Spa. | xx» xx | 4 Spa. 23" 22¢
Y|lno 4 © | o 4" T I 4" ) © | o v| v o
ol #5-K1— #5-K2 e, . @ \ \ @ Goll 2| olwe
#|oC c 100 | o I I 2'#4'K137(\ ~ | P c #| ©C
o g :$ - 2~ml®™ ARy | ® g*ﬂ: =$ o° o DATE PREPARED
cw © ol ofs v /& alv © cw 10/12/2023
N K - | * X — K13 = “ n ROUTE STATE
2 — oo #4-K13— | NE: = - MO
Const. Joint—E, T #5-K4 * mg $ 1 $ # m§ #5.K4ﬁ~j>Const‘ Joint e
2" C| Oy ow ® - ® Oy ow 2" C| 3
- o— = // > a— -
n —] | — %) COUNTY
SECTION A-A = r N = SECTION D-D
JOB NO.
. Const. JowntAA// \\\\ i i Joint .
’“%‘m . ‘ ‘ ~ © o CONTRACT 1D.
O ~— e ] T .
S wmle™ N | 720K [ XX XX ] #5-K7 *4/ Wln|l® S~ PROJECT NO.
M #5-K2 N[ #5-K6 * #5-K6 x—/1 e
K=V} L ~ = - — K=}
3‘ 55 #5 KT} . #5-K5 * #5-K12 #5-K5 *— o #5-K2 —H E—#5 -k § "o SRTBaE o™
| v 23" 2%" n| v
#©5 - 11-#5-K4 X-#5-K3 8" 8" X-#5-K3 11-#5-K4 I - #|©5
0 5$ w@ (Spa. with K1 & K2) (Spa. with K1 and K2) (Spa. with K1 and K2) (Spa. with K1 & K2) i$ i — w@ w 58
o S % - s~
2 #5-K11 % — A |—> B L'C |'>H I<J F-<J E D (o #5-K11 *x 2
- : #5-K5, K6, | |»* Const. Joint
Const. Jowﬂ?v #5-Ks, K6, ELEVATION ELEVATION K7 or K8 s;; z
#5-K4 2 | 1 #5-K4 o
2" C1. * Spaced with #5-K4 bars and embed 27" into end bent. 2" Cl. =
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DETAILS OF GUARD RAIL ATTACHMENT

Use a minimum lap of 2'-7"

between K9 and K10 or

K13 bars.

TYPE B BARRIER AT END BENTS

(Left barrier

Note: This drawing is not to scale.

Follow dimensions.

shown,

right barrier

Sheet No.

similar)

of

The K1-K2 bar
as one bar as shown,

combination may be furnished
at the contractor's option.

All dimensions are out to out.
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The cross-sectional area above the
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TYPE B BARRIER

Sheet No

SECTION B-B

of

General Notes:
Conventional forming shall be used, and saw cut joints may be
used.

Top of barrier shall be built parallel to grade with barrier
curb joints (except at end bents) normal to grade.

All exposed edges of barrier shall have either a 1/2-inch
radius or a 3/8-inch bevel, unless otherwise noted.

Payment for all concrete and reinforcement, complete in place,
will be considered completely covered by the contract unit
price for Type B Barrier per liner foot.

Concrete in the barrier shall be Class B-1.

Measurement of barrier is to the nearest linear foot for each

structure, measured along the outside top of slab from end of

MOwing to end of wing.

Concrete traffic barrier delineators shall be placed on top of
the barrier as shown on Missouri Standard Plan 617.10 and in
accordance with Sec 617. Delineators on bridges with two-lane,
two-way traffic shall have retroreflective sheeting on both
sides. Concrete traffic barrier delineators will be considered
completely covered by the contract unit price for Type B
Barrier

Joint sealant and backer rods shall be in accordance with Sec
717 for silicone joint sealant for saw cut and formed joints.

Plastic waterstop shall not be used with saw cut joints.

Coil inserts shall have a concrete ultimate pullout strength of
not less than 36,000 pounds in 5,000 psi concrete and an
ultimate tensile strength of not less than 36,000 pounds.

Threaded coil rods shall have an ultimate capacity of 36,000
pounds. All coil inserts and threaded coil rods shall be

galvanized in accordance with AASHTO M 232 (ASTM A153), Class C.

Payment for furnishing and installing coil inserts and threaded
coil rods will be considered completely covered by the contract
unit price for Type B Barrier.
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Guidance & Alternate Details

Standard Drawing Guidance (do not show on plans):
In the available space, draw the elevation of the left barrier showing: (D For barrier ending at end of slab:
- Span ranges. -
- All horizontal #5-R bars in each span with all specified by bar marks. Exclude "(except at end bents)" in first note.
- First & last vertical #5-R bars dimensioned with total number in barrier. ) . .,
- All joints (as joint-filler joints) and centerlines with one centerline labeled as: Revise measurement to "end of slab to end of slab" in second note.
) (2 Plastic waterstop detail and notes are required for all grade separations
€ 4" Joint (Barrier only) (Typ.)
s 3
Adjust longitudinal dimensions note under elevation title as necessary. L§ Subtract 3" for a 5"-per-foot sloped deck.
If right barrier differs from left (typical with curved bridges), show both Elevation of
Left Barrier and Elevation of Right Barrier. The longitudinal dimensions note can be
relocated as the first note under the General Notes.
Dimensions are based on a 2.0%-sloped deck. Modify accordingly in Section A-A and the
2.27 sq. ft. area in Section A-A for superelevated decks.
If conduit is required, indicate left or right or both barriers in a note.
4n
1 -
340 32" (B) 4" Plastic
12" (K) Waterstop
() — (Centered Silicone Joint
on joint) Sealant
. s " _ X"
5 e 1% Gonst- C e crer g |
70 B = Filler 3 acker Ro ~—€ 1/4" Joint X"
" r \ ‘ (Barrier only) € 1/4" Jt. T
- (F) Y Locate conduit A (Typo) (Barrier only) | |,
- . — = to prevent ypo )= |/
o SiE (Typ.) damage to ,’ \ ——;‘
0 conduit during ( S
WATERSTOP DETAIL saw cutting 7 1
Shape 19  Shape 33 bleeti oret ol b N ]
R1 Bar R2 Bar astic waterstop shall be Roadway Roadway .
placed in all formed joints, \ Face of Face of
except structures with ¢ Int. Barrier Barrier
Reinforcing Bar superelevation, use on lower Bent = ~— ¢ Int.
Dimensions joints only. SECTION THRU Bent

Cost of plastic waterstop,
complete in place, will be
considered completely covered
by the contract unit price
for Type B Barrier.

(Use when conduit is

(Use for grade separations)

SAW CUT JOINT

PART PLAN SHOWING
JOINT LOCATION

Left Advance

PART PLAN SHOWING
JOINT LOCATION

Right Advance

required)

(Skewed bridges only)
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= T ) $N traffic shall have retroreflective sheeting on both sides. Concrete traffic barrier delineators @2
o | ( ™~ will be considered completely covered by the contract unit price for Type B Barrier.
: — 1 {4 K1-K2 BAR PERMISSIBLE
Reinforcing Steel: ALTERNATE SHAPE
1" Chamfer \ Minimum clearance to reinforcing steel shall be 1 1/2" except as shown for bars embedded into end bent. . !
(Transition to zero 3i.gn ‘ Roadway Face 9 / P (K3 or K4 thru K8 bars not shown for clarity)
at Type A Curb for of Barrier Use a minimum lap of 2'-7" between K9 and K10 or K13 bars. The K1-K2 bar combination may be furnished
gutter lines to match) PLAN as one bar as shown, at the contractor's option.
DETAILS OF GUARD RAIL ATTACHMENT TYPE B BARRIER AT END BENTS All dimensions are out to out.




BAC11 end_si

Guidance & Alternate Details

For skews greater
end K2 bar. For

than 3 degrees,

skews greater than 41 degrees,

Standard Drawing Guidance:

use alternate details above,
two K3 bars are

(do not show on plans)

which substitutes a K3 bar
required.

for

() Dimensions are based on a 2.0% sloped deck. Subtract 1/8" for a 3/16" per foot sloped deck.

the

|—>A

|—>B

rb»C

I <-|
CoxXXe | | X' oXX"
23" x-#5-K1 and K2 (Spa. as shown) | x" x" | X-#5-K1 and K2 (Spa. as shown) 23"
o 4 Spa. 6 Spa. @ 6" X Spa. @ 8" i i X Spa. @ 8" 6 Spa. @ 6" 4 Spa| .
O loge B @ 34 spa. ‘ € 1" Joint ! 4 spa.@3"||. = a7
2 e © 4" 2-#4-K10 ! ¢ ! 1472 #4-K13 © 4 ~e || | ™
ggm r yan 271 " ©
ole 2 /l /] 2
¥ |wn © ¥
e #4-K10 #4 K13 J -
22 LA A 2
©| - ®© ;o$ Z ] 1 Y Zo$ ©
= : S i B ( ) ] =
n —] | \ { y | —
Ngs k1] ’V‘S ?"«“ T a5 oK11|
v'a qu Il
L #5-Ka| x oL, DR 5 K8 *4/
\ — #5-K7 * I i ) o 5 _K7 *— Const
Const. \—7#5—K6 * R Ve I & #5_K6 *Au// Joint
Joint | #5_K5 : e i5.ks s/
e Iy — | — — L —se e
e #5 K12 ——=
11-#5-K4 (Spa. X-#5-K3 8" 8" X-#5-K3 11-#5-K4 (Spa.
with K1 & K2) (Spa. with K1 and K2) (Spa. with K1 and K2) with K1 & K2)
L-» A L-» B L-» C L.» H I <1J F <-J E <<J D <<J
ELEVATION ELEVATION
X" -XX" | | X' -XX"
23" X-#5-K1 and K2 (Spa. as shown) Lox" X" X-#5-K1 and K2 (Spa. as shown) 23"
4 Spa 6 Spa. @ 6" X Spa. @ 8" i i X Spa. @ 8" 6 Spa. @ 6" 4 Spa|
@ 34 spa \ ‘ 4 spa.@ 3"
@ 4" 4-#4-K10 - ¢ i Joint —= _#4 - @ 4"
61#5-K9 #4-K10 | ¢ | 4-#4-K13 6-#51K9
#4-K13—, )
b i i i+ ! ) ( I e n i iJ
| | 1 ] ] /2 T\ | | m 1 1
q y a— \ fa y— /)
— { | 2 i
. #5-K11 %
#S-KLL ok #5-K8 * #5.K12 #5-K8 *—
#5-K5 * NLgs5.k7 % #5-K7 %] #5-K5| *
#5-K6 g+ | [ Transition Face Transition Face—| g» #5-K6 4
11-#5-K4 (Spa. X-#5-K3 3" 8" X-#5-K3 11-#5-K4 (Spa.
with K1 & K2) (Spa. with K1 and K2) (Spa. with K1 and K2) with K1 & K2)
PLAN PLAN
kL— ~
of» -
%I ¢ o ¢ 2|5
3 #5-K1— ¥ E-#5-K1 <l
+ i~ <t HH |~
< @ :t:]t <Ir
= m = ©
In| ¥ #4-K10 L#a - K135a] %
| X A *
* —
Const. Joint4+/ e 7 Const. Joint
2" Cl. #5-K12 #5-K12 2" ClI.
SECTION 1-1

SECTION H-H

"

T

7

ALTERNATE DETAILS FOR SKEWED BRIDGES REQUIRING K3 BARS

as shown)
(Each face)

(Spa.




BAC14 end slab Effective: Sep. 2021 Supersedes: Apr. 2020
I A B C F E D IS
Sl == s | S
oo | ~jeo " @3 Vg3 ~peo | e
P 5'-63 5'-63 -l ®
ollv #5.K2 15-#5-K1 & K2 15-#5-K1 & K2 #5.K2 olln~
Y| ® o, - - vl
- m.g (Spa. as shown) (Spa. as shown) j m—% DATE PREPARED
- " " - <
#|2c #5-K1 23"||4 spa. 6 Spa. @ 6" | 12" #5-R1, R3 & R4 #5-R1, R3 & R4 12"| 6-Spa. @ 6" 4 spa.|| 23 #5-K1 T *|ac 10/12/2023
ol~" o RN @ 3" @ abt. 12" cts. @ abt. 12" cts. 3" AR ROUTE STATE
% olz.. . 4 Spa; 4 Spa. . ¥ MO
— — S e = I @ 4" 4 oo | = - — DISTRICT SHEET NO.
) — | 2-#5-R6 2-#5-R6 @ o < ) )
Const. Joint—] Sme M £0 —Const. Joint
#5-K4—H 25 " ) f —] < © H—#5 -K4 COUNTY
o|lc v = A= [} w—
b i / /‘ ) o ) f \\J o0 ¥|u JOB NO.
n|w - % M mmﬁ -
SECTION A-A ee L L\ \ . 2.3 SECTION D-D
© m.ﬁ 5°$ . 1\ (’ 5 (' /’ ¥ M éo$ - © oz CONTRACT 1D
= = = f S ) :
3oL s s & =] ! A \ L1 — - Sle PROJECT NO.
nlon W - P 8 RN S | . N e
m| © | — 7 .. 4 & #5-K1[1 kx|rq L/ ’ S S N \,,l = #5-K11 *% — o 4 B il S A ) T
o Const. Joint—~ . I L . ~— C t. Joint Ol v~
e &\ RS : : [ #5-K8| * \\L#S—R6 #S—Rﬁ—\l/ #5-K8 *— : ons e #5-K2 X ?‘2
mn| o n
¥o2 #5-K1 \\—#5—K7 * #5-K7 * —] #5oKd T b %%
o< % N — #5-K11 s \—#5«6 * #5-K6 * —] #5-K11 *% — A
Tk —#5-K5| * #5-K5 x —] EAI
A | -, " " o -y AR
o #5-K5, K6 6 6 z?KS,K|§6>,k z
. -K5, , o )
Const. Joint K7 or K8 x 11-#5-K4 4-#5-K3 4-#5-K3 11-#5-K4 or \ Const. Joint =
#5-K4 (Spa. with K1 & K2) (Spa. with K1 & K2) (Spa. with K1 & K2) (Spa. with K1 & K2) #5-K4 =
2%\\ 2%1\ 6
L L L F<J E < D < i
SECTION B-B A B c SECTION E-E 8
. ELEVATION ELEVATION .
ol = © | oo
a|98 . ol
0nimn = - ~eo | = wn|m
" w ko * Spaced with #5-K4 bars with bottom leg at same elevation as the bottom leg of K4 bars. Y | ®
2 QE & #5-K2 *x Fit bar to follow transition face of barrier #5-K2 ) 2 2: w
nle3 #5-K1 *%%x To top of bar #5-K1 ERS 8
#15< - = A | 2o
RN o) - #5-K11 ok #5-K11 ok ol T z I
N % N [e) O o v
m @3 i " M = E oo
N | PR 5'-63 5'-63 ool — | * = he
Ze9
7y #5-K3 - - S#5 - #5-K3 oQw
Const. Jomt% e 0 15-#5-K1 & K2 15-#5-K1 & K2 o0 FConst. Joint E 2R
(Spa. as shown) (Spa. as shown) 2 9o
22"||4 spa. 6 Spa. @ 6" | 12" #5-R1, R3 & R4 #5-R1, R3 & R4 12"| 6 Spa. @ 6" 4 Spa.|| 23" 2 =F2
SECTION C-C @3 @ abt. 12" cts. @ abt. 12" cts. 3 SECTION F-F E 8o
(#5-R6 Bars not shown for clarity) 4 Spa. 4 Spa. (#5-R6 Bars not shown for clarity) '—% S
@ 4" @ 4" a® 25
©,; —6#5-K9 za £
0 = G 3-#5-R6 3-#5-R6 6-#5-K9 it iy
[ixe o |->- #5.Ks| * T #51K8 * ng |— 2y
o= 20" _ 8" 7 L [ \ X %3 <
£e €10 Hole === =~ B ) =2 04\ :
;2 I AN S '-\/]V\ 2 T I g D -
u'wmm;;go e ‘/‘ o #5-K[11 *x #5-K1[1 %k .
: -4 - #51K5 x* N~ #5-K7] * L #5 R6 #5-R6— #51K7 * —/ #5-K5| * =
@ wioo| Aé ?7 - o #5-K6 * — Translition face Transition face 1+ #5-K6 |* 8
1/ . 6 2
_ A — _ The top two 6" s
i ° ° 11-#5-K4 4-#5-K3 4-#5-K3 11-#5-K4 pare shall be >,
oo — — N Ke wi
:“J ‘L (Spa. with K1 & K2) (Spa. with K1 & K2) (Spa. with K1 & K2) (Spa. with K1 & K2) pogmon close d
P > B RS 7, 5 7,9 R J to those shown
— (L = h s
[ ™ ™ PLAN PLAN {| in Sections :
g ?gr‘]it 1 307 Const . o A-A thru F-F . ™
" Joint © #5-K Bar n
16 L» 3'-8" e} R
o~
ELEVATION G-G G ELEVATION Y, 4
20" g" —=
¢ 1"Q0 Holes -
- 2 5
> :\: :\: ),'\ o Notes: Use a minimum lap of 3'-1" between K9 and R6 bars. 2
: : \
= | gl\ Concrete traffic barrier delineators shall be placed on top of the barrier as shown on Missouri K1-K2 BAR PERMISSIBLE
Standard Plan 617.10 and in accordance with Sec 617. Delineators on bridges with two-lane, two-way ALTERNATE SHAPE
" \ traffic shall have retroreflective sheeting on both sides. Concrete traffic barrier delineators K K4 thru K t sh for larit
1" Chamfer 3 _gn Roadway Face will be considered completely covered by the contract unit price for Type B Barrier. (K3 or ru K8 bars not shown for clarity)
(Transition to zero at of Barrier
Type A Curb for gutter The K1-K2 bar combination may be furnished
lines to match) PLAN as one bar as shown, at the contractor's option.
DETAILS OF GUARD RAIL ATTACHMENT Al dimensions are out to out.
(Left barrier shown, right barrier similar)
vetarred
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of




BAC14 end Guidance

Add Standard Note H9.1la, or H9.1lb or H10.7.1
depending upon the use of guardrail or barrier system.

Use the following formulas for
determining bar dimensions. These
formulas work for all cross slopes.

K3 BARS
B = SLAB (t)

E = SLAB (t)

K4 BARS
C = SLAB (t) + W.S. (t) + 10"

K5, K6, K7 & K8 BARS
E = SLAB (t) + W.S. (t) + 3"

R3 BARS
B =SLAB (t) + W.S. (t) + 93"

R4 BARS
E = SLAB (t) + W.S. (t) - 3"




BAC21 Mod Plate Effective: Apr.

2020

Supersedes:

May 2018 (RHB18)

5244\

S3 S1
/4,

P2

PLATE

s3
IDENTIFICATION

Stiffener Plate Dimensions
and Quantities Per Assembly
ID |Quantity| Shape | Dimensions (A x B x C)
S1 1 Bfﬁ 20" x 34"
S2 1 N—1e 173" x 37%" x v
A " " "
S3 4 p—C 183" x 375" x 13 in
54 1 e 132" x 23" x &
S5 1 s 130 x 23"
S6 1 N 73" x 23"
s7 1 8y 9" x 27"
s 1 e o x 188" x iv
59 1 BEE lgu X L%"
510 1 B 73" x 148
511 1 sy 73 x 13"
512 1 8y 9l" x 15"
Standard Drawing Guidance 16"
(do not show on plans): 1%
Use sheet when updating the bridge
anchor section for bridge barriers
from 1970s to 1989.
2"+
Detailed
Checked Note: This drawing is not to scale.

3 3 3

6 N NT6 N T6
3w IZ8E) * 7R *

16 16 16

WELDING INSTRUCTION AND STIFFENER PLACEMENT

* All fillet welds shall be one inch long spaced at 2 inches
ri\w |
o -
\ \
oo ‘ 4{t}7 ,,,,,,,,, [ R —
\ \ -
¢ | : 2|2
\
] \ \
w ‘ 4@7 ’’’’’’’’’ T
| | -
o i g 7
\ \ ]
23" | g" | 93" 11" 83"
20" 195”
P1 COVER PLATE DIMENSIONS P2 COVER PLATE DIMENSIONS
General Notes:
Cover plates shall be 3/16 inch thick.
Stiffener plates shall be 1/4 inch thick.

Follow dimensions.

Connector plate shall be fabricated from ASTM Grade A36

steel and galvanized. For galvanized requirements, see Sec
1040.
All hole diameters shall be one inch.

DETAILS OF MODIFIED CONNECTOR PLATE

Sheet No of

DATE PREPARED

10/12/2023

ROUTE STATE

MO

DISTRICT SHEET NO.

9

COUNTY

JOB NO.

CONTRACT 1ID.

PROJECT NO.
BRIDGE NO.
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BARO1 D elev Effective: Sep. 2021 Supersedes: No

v. 2020

Standard Drawing Guidance (do not show on plans):

In the available space, draw the elevation of the

- Span ranges.
- All horizontal #5-R bars in each span with all
First & last vertical #5-R bars dimensioned with to
- All joints (as joint-filler joints) and centerlines
€ 1" Joint (Barrier only) (Typ.)

If slip forming is allowed then add the following two i
All #5-C bars in each span with all

- All fiberglass bars with bars at one location
#4 Textured Fiberglass Bars (Typ.) *
Adjust longitudinal dimensions note under elevation tit

If right barrier differs from left (typical
Left Barrier and Elevation of Right Barrier.
relocated as the first note under the General

The
Notes.

Dimensions are based on a 2.0%-sloped deck.

R-Bar Permissible Alternate Shape and Section A-A, and

left barrier

with

tems:

specified by bar marks
labeled as:

le as

with curved bridges),
longitudinal

showing:

specified by bar marks.
tal number

in barrier
one centerline

labeled as:

(include asterisk)

necessary.

show both Elevation of

dimensions note can be

area

Modify accordingly the outside dimensions in
the 3.52 sq. ft.

in Section A-

() For barrier ending at end of slab:

Exclude (except at end bents)" in first note.

Revise measurement to "end of slab to end of slab" in second note.

C)Plastic waterstop detail and notes are required for all grade separations
except over railroads and county roads. Remove if not required.
C)List C bars in the Bill of Reinforcing Steel and note that bars are for the

slip-formed option only.

Refer to EPG 751.12.1.2.1 for lengths of C bars

C)Subtract 1/8" for a 3/16"-per-foot sloped deck.
C) Based on 8 1/2" slab. Adjust for different slab thickness.

C) Remove for CIP slab.

A for superelevated decks
If conduit is required, indicate left or right or both barriers in a note.
ELEVATION OF BARRIER
(Left barrier shown, right barrier similar)
Longitudinal dimensions are horizontal.
Silicone Joint
Sealant
B-/I~\-B 3 -
#4 Textured 2 = 3" Backer Rod
Fiberglass Bar (1) 1u Sol=
‘Z % = 1%” 1%\.
20 2" Backer Rod »J' g’ ; ] ]
(Typ.) Saw cut full o ° 7S Silicone
w cu u Joint
;¢ I ?epEE.atljoint -Y_ ) C Sealant
o is line Top.
. E: 1/4" Joint 79 (Typ.)
m Filler
(Sec 1057) —
SECTION THRU PART ELEVATION SECTION B-B
SAW CUT JOINT AT FORMED JOINT
™
#4 Textured le—¢ 1/4" Joint
. ﬁ\ Fiberglass | (Formed or : #5-R1— o #5-R
Bars (1 =
™ ( )7\ | Saw Cut) 7m _ #5-C1 5 “ o ?g;—
%) a [ B B e o= B
AR 5o o #E e ™ ™
bl o IR @)| ~|#5-r2 N (JZor)s:.
o« el - oint -
ol S N a1 (L -
#|© 0 # s - \L =
" — ' ~ _ < =
mi - ol e - #5-R2 — 1
C t. Joint -
e — e V\ | = I T CECTION A o R-BAR PERMISSIBLE ALTERNATE SHAPE
= A < A A A = -
Vﬁ > > . > Aﬁ b / 0 (3) The R1 bar may be separated into two bars as
| 24" V__ Use a minimum lap of 3'-1" for shown, at the contractor's option, only when slip
#5-R1, R2 and R3 g2 #5-C1 (Typ.) * #5 horizontal barrier bars. forming is not used. (All dimensions are out to out.)
@ abt. 12" cts.
I 2l”‘ _ The cross-sectional area above (4) The R2 bar and #5 bottom transverse slab bar in
2 #5-R1, R2 and R3 . A 7 .
/\ m the slab is 3.52 square feet. cantilever (prestressed panels only) combination may
‘ @ abt. 12" cts. be furnished as one bar as shown, at the contractor's
(2) To top of bar option.
PART ELEVATION OF BARRIER
(1) Four feet long, centered on joint,
slip-formed option only
Detaiieg TYPE D BARRIER
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of

General Notes:
*x Slip-formed option only.

Conventional forming or slip forming may
be used. Saw cut joints may be used with
conventional forming.

Top of barrier shall
grade and barrier
C) bents) normal

All exposed edges of barrier shall have
either a 1/2-inch radius or a 3/8-inch
bevel, unless otherwise noted.

be built parallel to
joints (except at end
to grade.

Payment for all concrete and
reinforcement, complete in place, will be
considered completely covered by the
contract unit price for Type D Barrier
per linear foot.

Concrete in barrier shall be Class B-1.
Measurement of barrier is to the nearest
linear foot for each structure, measured
along the outside top of slab from end of

@wing to end of wing. -

Concrete traffic barrier delineators

shall be placed on top of the barrier as
shown on Missouri Standard Plan 617.10
and in accordance with Sec 617.

Delineators on bridges with two-lane,
way traffic shall have retroreflective
sheeting on both sides. Concrete traffic
barrier delineators will be considered
completely covered by the contract unit
price for Type D Barrier.

two -

Joint sealant and backer rods shall be in
accordance with Sec 717 for silicone
joint sealant for saw cut and formed
joints.

For slip-formed option, both sides of
barrier shall have a vertically broomed
finish and the top shall have a
transversely broomed finish.

C) Plastic waterstop shal
saw cut joints.

not be used with

DATE PREPARED

10/13/2023

ROUTE STATE

MO

DISTRICT SHEET NO.

000

COUNTY

JOB NO.

CONTRACT 1ID.

PROJECT NO.
BRIDGE NO.
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BARO1 D elev

Alternate Details

33'-63"% ‘ 45" -43"% ‘ 330 -1+
[ [
‘ 12'-0" <—¢ 1/4" Joint ‘ 12'-0" | #4 Textured
‘ | (Barrier only) (Typ.) \ ! Fiberglass
2 5} } } | } Bars (Typ.) % 2.5l
—5-#5-R5 ‘ 5-#5-R4 | 5-#5-R6 I 5-#5-R4 ‘ 5-#5-R7 .
(Min[.) (Each face) i (Each face) | (Each face) — | (Each face) i (Each face) — (Min.)
| f .g LY 1 T .
T )} T /‘ Y 1 AR Y Y /‘ 1 T AR Y T A
v %3 I 5 5 L 7y 7\ ] S S \ A [ % ] L %S \ %S [ S 7 %S /L 1/ vy e
5 \I—-#s-m * \‘—#5-c1 * \\—#5-c1 *—V \\—#5-c1 *—V \‘—#5-c1 * #5-C1 *_V I\«j
10" -03"' 97-#5-R1, R2 & R3 (Spaced as shown in Part Elevation of Barrier) 10'-03"
SPAN (1-2) SPAN (2-3) SPAN (3-4)
13'-6" ! 60'-0" ! 60'-0" ! 15'-6"
\ \ \
%—g 1/4" Joint i 12'-0" i 12'-0" i i
| Egigr;er enty) i ' ! #4 Textured
©) ' — 5-#5-R5 \ — 5-#5-R4 \ — 5-#5-R4 \ —5-#5-R6 Fiberglass | o
#5-C2 *— ' (Each face) ! (Each face) | (Each face) | (Each face) Bars (Typ.) * ' S #5-C1 %
\ 1 AYAY gg\ \ 1 \!
B V_m : B B P : B Y LS /S PR : T N, . L. . I B B B B : T 4 = : B . . ] - B
#5-C1 ) N 4 ) N 4 #5-c1 Y
xx-#5-R1, #5-R2 & #5-R3 (Spa. as shown in Part Elevation of Barrier)
(Span 1-2) (Span 2-3)
X"
" <— ¢ 1/4" Joint
4 \ (Barrier only)
. ! Tvo . )
:*—47 N (Typ.-) #4 Textured <—C 1/4" Joint /\
” ’ i Fiberglass | (Formed or .
! \ Bars (1) —, | Saw Cut) | |J1
4" Plastic ! [ 1>¢ —
Waterstop \ " =
1/4" (Centered ) oo s
Joint on joint) ¢ Int.\ Roadway sl
Filler - Face of
TN Const. A . Bent \ Barrier ©l- <
Joint Silicone Joint oS .
Sealant +* @)m
B- 0 ®7
ia "
viq I3 #4 Textured " ; o
5 ’ ¢ 1/4" Joint
Fiberglass Bar (1) (Barrier only) | , l ‘47
2" Backer Rod (Typ.) ———= |, \ .
WATERSTOP DETAIL 8 s ! 75 g 5 5[
Plastic waterstop shall be 443444>,<% Locate conduit to |
placed in all formed joints, (Typ.) prevent damage to ‘ #5-C1 *__L
except structures with conduit during o /x
superelevation, use on lower saw cutting Road 23" #5-R1, R2 and R3
> M w
joints only. poadqway e ‘ @ abt. 12" cts.
Cost of plastic waterstop, Barrier / ’
Complete in place, will be Bent PART ELEVATION OF BARRIER
considered completely covered (1) Four feet long, centered on joint,

by the contract unit price

for Type
(Use fo

D Barrier.

r grade separation)

SECTION THRU
SAW CUT JOINT

(Use when conduit

is

required)

PART PLAN SHOWING
JOINT LOCATION

(For

skewed structures only)

slip-formed option only

ALTERNATE DETAIL FOR SINGLE SPAN




BARO2 D end i Effective: Sep. 2021 Supersedes: July 2020
. r r X' -XX" r ‘ | <-I X' -XX" <-I <-I #5-K4 o
- ¢ 1/4" \ >
IS #5-K5 7'-4" X' -XX" w Joint — X' -XX" 7'-4"
= i \ \ )
~l o Spaced with K1 & K2 I I Spaced|with K1 & K2 ol I
¥ 2" (3) (4) 6" 9-#5-K8 & K9 12" X-#5-K10 & K11 ‘ ‘ X-#5-K10 & K11 12" 9-#5-K8 & K9 6" (4) (3) 2" j:
o o . e \ \ ar En oy FT
- - I I 0 ©
s = — —~\ = : DATE PREPARED
Mo 0 [ —— | o =
7S Const. Ty = | — . ! — 10/13/2023
#5-K1— . Joint ~ 5 e— #5-K1 ROUTE STATE
3 et Y - 4 MO
2" Cl. ] Nl o © ; 2" Cl. DISTRICT SHEET NO-
SECTION A-A X — v SECTION D-D 1
0|5 ol * COUNTY
H# j
' o
© TOB NO.
] e - 3 R o #5-K6 N
. . #5-K6 = Const. |/ 7y v oY KN Vf Const. N #5-K15 O o CONTRACT 1D
ol = #5-K13 Joint > 4 i Y
9 o pq 7S qu - Joint #5-K7 Y™
R | | PROJECT NO.
~ #5-K7 — 11— 1 [ ] - b ‘ ‘ 74 _J,/\ | 11 —"
- ity | 130 P s
- 1 ! ! - < - .
b1 I [ 5 c\. | | & ] s E BRIDGE NO
X F 23" (1) (2) 9 Spa. @ 6" 12" | X Spa. @ abt. 12" 25" 23" | |X Spa. @ abt. 12" ] 12" 9 Spa. @ 6" (2) (1) 23" - ol
nl g =~ T T s |~ o) #|T
H A
° P Se qr X-#5-K2 (Spa. as shown) X-#5-K2 (Spa. as shown) 4 Y et ©
- l-» |-> l-» AJ <J <J ¥
~ v Const. A B C F E D Const. / < = >
N DS PART ELEVATION Toint 1/ 7T s o 3
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3 —| © 0 [ee) —| © ©
o e 23| () . . " - - . " . (1) |23 | . - e
. = — al - g (2) 9 Spa. @ 6 [ 12" 12 12" 12" 9 Spa. @ 6 1(2) 8 al - — — I Z 385
IS & #z * 2> i A = Foa
©0|T 4" 14-#5-K2 (Spa. as shown) 12" #5-R1, R2 & R3 12" 14-#5-K2 (Spa. as shown) 4" ©o|oT 2 g*o?
Const. Jt. #5-K2 o« @ abt. 12" cts. < #5-K2 const. Jt. & : gg
) - o] B -
SECTION C-C PART PLAN SECTION F-F g i
(Top of barrier not shown for clarity.) E 0 O
[~4 -z -
-z S
<] 20
o~— s}
z4 ce
General Notes: <A |_ g
(1) 5-#5-K1 @ 4" cts. Concrete traffic barrier delineators shall be placed on top of N % 2
704 the barrier as shown on Missouri Standard Plan 617.10 and in <O -
® - (2) 2 spaces @ 4" accordance with Sec 617. Delineators on bridges with two-lane, % © ®
" (3 20" 8" two-way traffic shall have retroreflective sheeting on both G} .
v r.- <%44444%<4>tj2?%4—@ 1"O Holes (3) 5-#5-K4 & K5 sides. Concrete traffic barrier delineators will be considered I -
o= . - ~ completely covered by the contract unit price for Type D Barrier. The top two ,
TQ i = = k//y - (4) 3-#5-K6 & K7 bars shall 12 =
IS - - Reinforcing Steel: be kept with 3
—— - _ (5) 2-#5-K13 @ 43" cts., each face o . . . position close 3
; ° R > Minimum clearance to reinforcing steel shall be 1 1/2". to those shown n
inm - . -l o : 130 |~ in Sections + =
~ - ~ - (6) 3 spaces @ 313 Use a minimum lap of 3'-1" between horizontal K bars o C-C and F-F
" m ' m oV
- _ and R bars. m|®©
N - (7) Spaced as shown, each face « u—
— <
- - (8) 2-#5-K13 (Roadway face) 5 Y
mmﬁ 7 ] ____&:f_________________________J w #5-K Bar
L-(; 1“ti—371—__ Const. Joint (9) To top of bar ¥~ 10"
16 ~Const. Jt. oo
ELEVATION G-G ELEVATION 10"
20" gn Standard Drawing Guidance: (Do not show on plans)

* Transition to zero
at Type A curb for
gutter lines to match.

1

Detailed
Checked

~o
m
—

E:iL%@ 1"O Holes

y

—eo

b

Chamfer x

22"

\LfRoadway Face of Barrier
PLAN

DETAILS OF GUARD RAIL ATTACHMENT

Note: This drawing is not to scale.

@ Show part of existing end bent

TYPE D BARRIER

(Left barrier shown,

Follow dimensions. Sheet No.

right barrier

AT END BENTS

similar)

of

K10-K11 BAR PERMISSIBLE

ALTERNATE SHAPE

(Other K bars not shown for

clarity)

The K10-K11 bar combination may be

furnished as one bar as shown,
contractor's option.

All dimensions are out to out.

at the




BARO6 H elev Effective: Sep. 2021 Supersedes: Nov.

2020

Standard Drawing Guidance (do not show on plans):

In the available space, draw the elevation of the left barrier

- Span ranges.

- All horizontal #5-R bars in each span with all specified b

If slip forming is allowed then add the following two items:

- All #5-C bars in each span with all specified by bar marks
- All fiberglass bars with bars at one location labeled as:
#4 Textured Fiberglass Bars (Typ.) *
Adjust longitudinal dimensions note under elevation title as n

If right barrier differs from left (typica
Barrier and Elevation of Right Barrier. The
first note under the General Notes

with curved bridge
longitudinal dimen

Dimensions are based on a 2.0%-sloped deck.
Permissible Alternate Shape and Section A-A,
superelevated decks

and the 2.89 sq.

If conduit is required, indicate left or right or both barrier

Silicone Joint Sealant
Xi 3" Backer Rod !

1
2

T

!

Nk

#4 Textured
Fiberglass Bar (1)

number

showing

y bar marks.

- First & last vertical #5-R bars dimensioned with total
- All joints (as joint-filler joints) and centerlines with one centerline
€ 3" Joint (Barrier only) (Typ.)

(include asterisk)

ecessary

s), show both Elevation
note can be

sions

Modify accordingly the outside dimensions
in Section A-A for

ft. area

s in a note.

2" -
(Typ.)
¢ 3aw ﬁUt full
= epth at joint 1
”$474' to this line Z,
= 7 1/4" Joint
™M vq 3 Filler
> (Sec 1057)
SECTION THRU PART ELEVATION
SAW CUT JOINT AT FORMED JOINT
/x #4 Textured <—C 1/4" Joint
Fiberglass I (Formed or .
= | Bars (1) ‘ Saw Cut) o
w_ |/ y aE \ |
cln 2T
2108 HEE
e <= x|
flog g
< et NO w
_LC I / ) Y-
o 2%“ v 75 ! 7,3 / %S Sm
i
#5-R1, R2 & R3 1 Ngscr (typ )
| ©eabt. 12" cts. 2] #5-R1, R2 & R3
A ‘ @ abt. 12" cts.
PART ELEVATION OF BARRIER
(1) Four feet long, centered on joint,
slip-formed option only
Detailed
Checked Note: This drawing

in barrier.

C)For barrier ending at end of slab:

Exclude "(except at end bents)" in first note.

labeled as:
in second note.

Revise measurement to "end of slab to end of slab"

C)Plastic waterstop detail and notes are required for all grade
separations except over railroads and county roads. Remove if not
required.

C)List C bars in the Bill of Reinforcing Steel and note that bars are

for the slip-formed option only.

Refer to EPG 751.12.1.2.1 for lengths of C bars.

of Left C) Subtract 1/8" for a 3/16"-per-foot sloped deck.

relocated as the (® Based on 8 1/2" slab. Adjust for different slab thickness.

in R-Bar ® Remove for CIP slab.

ELEVATION OF BARRIER

(Left barrier shown, right barrier similar)

Longitudinal dimensions are horizontal.

General Notes:

*x Slip-formed option only.
Conventional
used. Saw cut
conventional

forming or slip forming may be
joints may be used with

forming.

shall

Top of barrier be built parallel to

grade and barrier joints (except at end
bents) normal to grade.

All exposed edges of barrier shall have
either a 1/2-inch radius or a 3/8-inch

bevel, unless otherwise noted.
Payment for all concrete and
complete in place, wil

be considered completely covered by the

reinforcement,

contract unit price for Type H Barrier per
linear foot.
Concrete in barrier shall be Class B-1

Measurement of barrier is to the nearest

linear foot for each structure, measured

along the outside top of slab from end of
wing to end of wing.

= Backer Rod
T
o= "
2= 13
dE —
e °
Silicone
Joint
Vbﬂ Sealant
— S ——— (Typ.)
SECTION B-B
6l”
16" 2
6%”
=
%" :
™
#S,ngﬁ\\r—ﬂ\ o~ ) #5-R1—
#5-c1 1%\ a3 8l - 0
* e [ — w— -
N [T P ~ :
— b n|(®oG  ~ - va Const. Joint
N H*
—|#5-R2— © ~ -
B 7ps o« @E @ —#5-R3
Sy |l -
R 7s R0 #5-R
Const. Joint Bar (4)
Const. Joint #5-R3
SECTION A-A R-BAR PERMISSIBLE ALTERNATE SHAPE
h (3) The R1 bar may be separated into two bars as
Use a minimum lap of 3'-1" for #5 shown, at the contractor's option, only when slip
horizontal barrier bars. forming is not used. (All dimensions are out to out.)
The cross-sectional area above the slab (4) The R2 bar and #5 bottom transverse slab bar in

is 2.89 square feet. cantilever (prestressed panels only)

may be furnished as one bar as shown,
contractor's option.

at the
(2) To top of bar

combination

Concrete traffic barrier delineators shall
be placed on top of the barrier as shown on
Missouri Standard Plan 617.10 and in
accordance with Sec 617. Delineators on
bridges with two-lane, two-way traffic

shall have retroreflective sheeting on both
sides. Concrete traffic barrier delineators
will be considered completely covered by

the contract unit price for Type H Barrier.
Joint sealant and backer rods shall be in
accordance with Sec 717 for silicone joint
sealant for saw cut and formed joints.

For slip-formed option, both sides of
barrier shall have a vertically broomed
finish and the top shall have a
transversely broomed finish.

Plastic waterstop shall not be used with

TYPE H BARRIER

is not to scale. Follow dimensions. Sheet No. of

Saw Ccut joints.
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BARO6 H elev Alternate Details
13'-83" ‘ 34 -0" ‘ 63'-0" ‘ 50'-0" ‘ 15'-63"
I I I I
<—¢ 1/4" Joint | 12'-0" ‘ ‘ 12'-0" | 12'-0" ‘ #4 Textured
' (Barrier only) (Typ.) ' 1 1 ] 1 Fiberglass
€ | \ ‘ ‘ | | Bars (Typ.) x* \ G
i —4-#5-R4 i 4-#5-R5 | 4-#5-R6 ‘ 4-#5-R5 i 4-#5-R5 | 4-#5-R7
#5-C2 * i (Each face) i (Each face) | (Each face) — | (Each face) | (Each face) | (Each face) — i #5-C1
v s S \\ 5 3 3 [ %™ 5y 5 / % ‘\ S ( ( %S / %S l\ 5 %™ / l\ 5 3 3 5 S
#5-C1 * #5-C1 * #5-C1 * #5-C1 * #5-C1 *
23" 153-#5-R1, R2 & R3 (Spaced as shown in Part Elevation of Barrier)
SPAN (1-2) SPAN (2-3) SPAN (3-4)
an
NG
M% . ) - ¢ 1/4" Joint #4 Textured <—C 1/4" Joint
4" Plastic | %Barrier only) Fiberglass . (Formed or A
Waterstop - . X ' Bars (1) | Saw Cut) | ;
(Centered Silicone Joint Sealant \ (Typ.) ‘ "
1/4 on joint) Kg [V 13 \ |
3n w0 —_
Joint o 3" Backer Rod 6//'\ e
Filler—= Joint' E%' e S
#4 Textured =,
o Fiberglass Bar (1) Roadway Q © S
(Typ.) ) Face of e ©
Locate conduit Barrier LI | Y | =
WATERSTOP DETAIL to prevent s s -
b I Vbﬂ b V[)ﬂ [Te}
Plastic waterstop shall be
placed in all formed joints,
except structures with
superelevation, use on lower

joints only.

Cost of plastic waterstop,
complete in place, will be
considered completely covered
by the contract unit price
for Type H Barrier.

(Use for grade separation)

damage to
conduit
during saw
cutting

SECTION THRU
SAW CUT JOINT

required)

(Use when conduit is

€ 1/4" Jt. L
(Barrier only) | /
(TYP-)AAAAAA%i ’
L

’ )

Roadway

Face ]

of Barrier ~—C¢ Int.
Bent

PART PLAN SHOWING
JOINT LOCATION

(For skewed structures only)

| #5-C1 *AJ/ }\
23" #5-R1, R2 & R3
1 @ abt. 12" cts.
PART ELEVATION OF BARRIER
(1) Four feet long, centered on joint,

slip-formed option only

ALTERNATE DETAIL
FOR SINGLE SPAN




BARO7 H end

i Effective: Sep.

2021

Supersedes: Apr. 2020

|->A

- B D~

X' oX" | ‘ X' X"
| N [
2" (3) 4" X-#5-K4 & K6 (Spa. with K2) = %OM? . x-#5-K4 & K6 (Spa. with K2) 4" (3) 2"
HE s, (1T T g
. #5-K5 . ‘ o #5-K5
n % n . . n ;
< | s <| -
~ - ~) — —| - 0
Y4 pv4 P4 ~
ol o= _ ol o= N A i N
w2y s w| @ @y - d B
~ = ~ ~ - ~
¥ ¥ Const v N i? o
Const. Jt.— a N Joint ORI MY < 7 23 LConst. BN ¥
onst: ) - #5-K1 | ‘ Joint #5-K1 ~ |[~—const. Jrt.
a 7S [N a8
" N ] ‘ ‘ 4 7N L
2" Cl_| e —b/-—w ‘_\4 [ 2" Cl.
\ \
4" (2)‘35;3.‘ X Spa. @ abt. 12" ‘ ‘ X Spa. @ abt. 12" JBSa ‘(2) 4"
SECTION A-A 6 5 \ \ e e SECTION C-C
23" (1) X-#5-K2 (Spa. as shown) ; 23" 23" | Xx-#5-K2 (Spa. as shown) (1) 23"
[ I
PART ELEVATION
(1) 5-#5-K1 @ 4" cts. (3) 5-#5-K4 and 5-#5-K5, (5) Spaced as shown, each face
spaced with K1
. (2) 2 Spaces @ 4" (6) To top of bar
e \fiﬁ (4) 3 Spaces @ 312" #5-K4
m
#5-K6
N WL n
- 3 X' oX" | | X' X" Z
Sl - ~¢ 174" . <
N w— ~| > 2" (3) 4" x-#5-K4 & K6 (Spa. with K2) ‘ Joint—=f x-#5-K4 & K6 (Spa. with K2) 4" (3) 2" o> X
n| g v - X ™ - N
# )| - F W F 7-#5-K7 ‘ ‘ ‘ 7-#5-K8 W F W NEE i 3
™~ #1500 A #|5.0 - ~
~E ] ( [~
a ~ <
S #5-K2 >N
Const. Jt. - f \ ) #5-K2 - Const. Jt
U 14 U
X CI-H Hz cl. 4" (ZJB Spa.‘ x Spa. @ abt. 12" } } x Spa. @ abt. 12" ‘3 Spa.‘(Z) 4" 2 Cl’H Hz cl.
25\. @ 6" ‘zlu zln‘ @ 6" zSu
SECTION B-B 3 (1) X-#5-K2 (Spa. as shown) i 2 2 i X-#5-K2 (Spa. as shown) (1) 3 SECTION D-D
PART PLAN
@ .
wl € 1'0 Holes
(OS]
- .
To s
Q-
= m
- o
nm s © The top two
‘ e ) bars shall be ;
5 - kept with 107" 12"
position close 9y, 3,
- to those shown A 4
. \L ¢ in Sections
m‘m/ﬁ /’\ o M A-A thru D-D h T
Const. ~||® 218 5 o -
16" Joint 22" Const. Joint o|L #5-K Bar ' - '
v - P 10"
ELEVATION E-E ELEVATION < I N o~
o|®© = (o2}
w
~—
20" g General Notes: l 1o L10]]
* Transition to - ; ; ; - ;
3 1"Q% Holes Concrete traffic barrier delineators shall be placed on top of the barrier as - -
zelg ?t Type A ™ m ¢ shown on Missouri Standard Plan 617.10 and in accordance with Sec 617. K4-K5 K4-K6
TL.” or guttﬁr - o oo Delineators on bridges with two-lane, two-way traffic shall have
ines to match. el ™ I ) retroreflective sheeting on both sides. Concrete traffic barrier delineators
o~ 7§ ) will be considered completely covered by the contract unit price for Type H PERMISSIBLE ALTERNATE SHAPES
Barrier.
22" LRoadway Face i\g Reinforcing Steel: (Other K bars not shown for clarity)
1" Chamfer of Barrier ‘
Minimum clearance to reinforcing steel shall be 1 1/2" except as shown for bars The K4-K5 and K4-K6 bar combination may be
PLAN embedded into end bent. furnished as one bar as shown, at the
contractor's option
DETAILS OF GUARD RAIL ATTACHMENT P
-I-YPE H BARRIER AT END BENTS All dimensions are out to out.
Det led (Left barrier shown, right barrier similar)
etaile
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of
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Guidance & Alternate Details

r—B r-F

o

D=

C

Standard Drawing Guidance:

For skews greater
substitutes a K3 bar
K3 bars are required.

for

than 3 degrees,
the end K2 bar.

(do not show on plans)

For

use alternate details above,
skews greater

which
than 41 degrees,

C)Dimensions are based on a 2.0% sloped deck. Subtract 1/8" for a 3/16" per

foot sloped deck.

@ Based on 8 1/2" slab. Ad]

XX XX
. - ¢ 1/4" :
2" (3) 4" X-#5-K4 & K6 (Spa. with K2 & K3) | Joint - X-#5-K4 & K6 (Spa. with K2 & K3) 4" (3) 2"

w o1 1] K 10y
o - - I
TS W 5 2
~ - ~ e
v v
2 % = %
~ ~

A e

< Const. < A <

Joint Y eig !b Q! o o \—fConst.
v b q Joint
r.< Dq i i 94 7N
S IRCR -l L e 1L
| #5-K3
4" (2)‘ 3 Spa ‘ X Spa. @ abt. 12" ! ! x Spa. @ abt. 12" ‘3 Spa ‘(2) 4
@ 6" \ \ @ 6"
23" (1) x-#5-K2 (Spa. as shown) 120 23" 23" | 12" x-#5-K2 (Spa. as shown) (1) || 23"
I [
PART ELEVATION
(1) 5-#5-K1 @ 4" cts. (3) 5-#5-K4 and 5-#5-K5, (5) Spaced as shown, each face
spaced with K1
(2) 2 Spaces @ 4" (6) To top of bar
(4) 3 Spaces @ 3+2"
X' X" XX
= ¢ 1/4"

~ ? 2" (3) 4" X-#5-K4 & K6 (Spa. with K2 & K3) | Joint—= X-#5-K4 & K6 (Spa. with K2 & K3) 4" (3) 2" o ?

v|Z~ ‘ ‘ v| %~

R F W F 7-#5-K7 | | 7-#5-K8 W F W L

* ol 7 X #* i o

~| < ( ~| <

I |
| L— ‘ ‘ ‘ —
4" |(2)| 3 Spa. x Spa. @ abt. 12" #5-K3 X Spa. @ abt. 12" 3 Spa.|(2) 4"

Su @ 6" " ]u‘ @ 6" S5u
23 (1) X-#5-K2 (Spa. as shown) IZ”J 23 23 ‘LIZ” X-#5-K2 (Spa. as shown) (1) 23
\ \

PART PLAN

G| e #5-K4
oy #5-K6
2 @
= Z
~ - [ee]
¥ ¥
o = e :
~ ~
- b o [47#5-K3 #5-K3
¥ R
[ Const
> C'-é%, Const. Jt. ons
SECTION F-F SECTION G-G
Alternate Details for Skewed Bridges Requiring K3 Bars

ust for

different slab thickness.

two
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- A | | T e M
. . » ¢ 174" , . .
2 (3) _4 X-#5-K4 & K6 (Spa. with K2) = Foint x-#5-K4 & K6 (Spa. with K2) 4" (3) 2
o :%L #5-K4 oo k F W F ‘ ‘ | W F W o #5-K4
. #5-K5 . ‘ — Y #5-K5
3 ﬁL a - - o
5‘4 ¥ b4 p4 DATE PREPARED
a5 _ n| o= = B " 10/13/2023
* ' © w0 Cy #® ~ * ROUTE STATE
. © - ~ - ~ MO
S ~ i? Const. ) 17b<\ qul < - 7 i\;r DISTRICT SHEE; NO.
aly Joint 3 7'S 7 4 Const. q
const. Jt.— 2 | 45 «1 e b ‘ ‘ D s Joint #5-k1H 2 P—cConst. Jt. COUNTY
- | T b ) ‘ 4 d | JOB NO.
R R —  —  —1 1 7", i B N [ [ —
2" CI| T \ \ — 2" CI.
4" (2)] 3 Spa. X Spa. @ abt. 12" i i X Spa. @ abt. 12" 3 Spa.|(2) 4" CONTRACT ID.
- @6" @ 6" -
SECTION A-A 23" (1) x-#5-K2 (Spa. as shown) ; 23" 2%; x-#5-K2 (Spa. as shown) (1) 23" SECTION C-C PROJECT NO.
[ I
LA L B D*J C‘J BRIDGE NO.
PART ELEVATION
(1) 5-#5-K1 @ 4" cts. (3) 5-#5-K4 and 5-#5-K5, (5) Spaced as shown, each face
spaced with K1
(2) 2 Spaces @ 4" (6) To top of bar
(4) 3 Spaces @ 312" #5-K4 z
. #5-K6 =
n n o
- X' X" | | X' X" 2 =
< - ¢ 1/4" _ © ?
) w2 2 (3) 4" x-#5-K4 & K6 (Spa. with K2) ‘ Joint —= X-#5-K4 & K6 (Spa. with K2) 4" (3) 2" |2 ¥ w
n v 2~ , , Xz g = 0
#* R F W F 7-#5-K7 | | ‘ 7-#5-K8 W F W R i A
~ #* cr 14 X0 # S - N
o o
~ET ( I~
\ >>47Const. Jt.
Const. Jt. A& - #5-K2 ' T #5-K2— 2 w
aty ‘ ‘ g |<—(
A\ 4" (2)| 3 Spa. X Spa. @ abt. 12" , , x Spa. @ abt. 12" 3 Spa.|(2) 4" a
2 T L2 el @ 6" | | @ 6" 2 T L2 el
S5u 1n 1u S5n —_
23 (1) x-#5-K2 (Spa. as shown) " 23 25" X-#5-K2 (Spa. as shown) (1) 23 3 296
et E o m
SECTION B-B ! ! SECTION D-D E s28
29N
PART PLAN E Sgw
o 5o
5 frg
)
= nwo %
£, "z
® o8
“ E . za 2
"o ¢ 1"O Holes <v L=
YN
25 0 :
Q~ I b
She & D 2
hm = The top two T
© bars shall =
- be kept with =}
position close 8
to those shown 3, 104" 3, 12" "
in Sections J R R s
£m¢ A-A thru D-D
Pt — = @
Const. 21 il o = o :
16" Joint 22" Const. Joint k] #5-K Bar 90 - 9
ELEVATION E-E ELEVATION o ~ ~| |l Lo
ol
w
~l—
20" 8" General Notes: ! 10
% Transition to € 10 Holes Concrete traffic barrier delineators shall be placed on top of the barrier as K4 -K6
zero at Type A : iﬁ T - shown on Missouri Standard Plan 617.10 and in accordance with Sec 617.
curb for éuttcr s W ” e Delineators on bridges with two-lane, two-way traffic shall have
o ! ' - A Y .
i ~N| o~ retroreflective sheeting on both sides. Concrete traffic barrier delineators
lines to match. L] [ ) will be considered completely covered by the contract unit price for Type H PERMISSIBLE ALTERNATE SHAPES
- Barrier.
22" \AfRoadway Face -m )
1" Chamfer x of Barrier © Reinforcing Steel: (Other K bars not shown for clarity)
PLAN Minimum clearance to reinforcing steel shall be 1 1/2" except as shown for bars The K4-K5 and K4-K6 bar combination may be
embedded into end bent. furnished as one bar as shown, at the
DETAILS OF GUARD RAIL ATTACHMENT contractor’s option.
TYPE H BARRIER AT END BENTS All dimensions are out to out.
(Left barrier shown, right barrier similar)
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of
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Guidance & Alternate Details

r'B

r'F

o

D~

Standard Drawing Guidance: (do not show on plans)

use alternate details above, which

For skews greater than 3 degrees,
For skews greater than 41

substitutes a K3 bar for the end K2 bar
degrees, two K3 bars are required.
for a

Dimensions are based on a 2.0% sloped deck. Subtract 1/8"

3/16" per foot sloped deck.

(@ Based on 8 1/2" slab. Adjust for different slab thickness.

X' X" X' -X"
. =—C¢ 174" .

2" (3) 4" X-#5-K4 & K6 (Spa. with K2 & K3) | Joint —— X-#5-K4 & K6 (Spa. with K2 & K3) 4" (3) 2"
= K il 10 A 4%
o - - I’
= ;‘Qm ~o| o] T
~| < — o)
pV4 ¥
Q & a £
~ N
E? Const. - 7' > N i:

Joint b i b MO Const.
) I I q Joint
v N ' ' 12
| AN | | 4
1 1 e L E—— 1 T— T
t—#5-K3
4" (2)] 3 Spa. X Spa. @ abt. 12" | | X Spa. @ abt. 12" 3 Spa.|(2) 4"
S5n @ 6" ‘ 1n lu ‘ @ 6" "
23 (1) Xx-#5-K2 (Spa. as shown) 12" |1 23 23" 12 x-#5-K2 (Spa. as shown) (1) 23
T 1
PART ELEVATION
(1) 5-#5-K1 @ 4" cts. (3) 5-#5-K4 and 5-#5-K5, (5) Spaced as shown, each face
spaced with K1
(2) 2 Spaces @ 4" (6) To top of bar
(4) 3 Spaces @ 34"
X' X" | | X' -X"
] = ¢ 1/4"
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BAR0O9 H end ni Effective: Sep. 2021 Supersedes: Apr. 2020
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Note:
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into end bent.

This drawing is not to scale. Follow

reinforcing steel
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except as shown for bars embedded

TYPE H BARRIER AT END BENTS

(Left barrier shown,

dimensions. Sheet No

right barrier

similar)

of

contractor's option.

All dimensions are out to out.




BAR10 H end slab Effective: Sep. 2021 Supersedes: Apr. 2020
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DETAILS OF GUARD RAIL ATTACHMENT

Note:

This drawing

is not to scale.

Follow dimensions.

TYPE H BARRIER AT END BENTS

(Left barrier shown, right barrier similar)

Sheet No. of

furnished as one bar as shown, at the

contractor's option.

All dimensions are out to out.
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BAR11 C elev Effective: Apr. 2020 Supersedes: Aug. 2018 (MBACO03)
Standard Drawing Guidance (do not show on plans):
In the available space, draw the elevation of the left barrier showing: Adjust longitudinal dimensions note under elevation title as necessary.

- Span ranges.
- All horizontal #5-R bars in each span with all specified by bar marks. List C bars in the Bill of Reinforcing Steel and note that bars are for the
- First & last vertical #5-R bars dimensioned with total number in barrier. slip-formed option only.
- All joints (as joint-filler joints) and centerlines with one centerline labeled as:
Length of Cl1 bars is 12'-0".
lu i -
I Joint (Barrier only) (T L)
€1 v P Do not include #5 bars for resin anchors in the bar bill
If slip forming is allowed then add the following two items:
- All #5-C bars in each span with all specified by bar marks (include asterisk)
- All fiberglass bars with bars at one location labeled as
#4 Textured Fiberglass Bars (Typ.) *
ELEVATION OF BARRIER
Longitudinal dimensions are horizontal.
Silicone Joint R
#4 Textured Sealant - 3" Backer Rod
Fiberglass Lo .
Bar (1) 3" Backer Rod 0|2 150 150
2| = E E
12 7 ‘
_ c
i s v
Saw cut full ‘ o 5
depth at joint -
to this line 1/4" Joint > < ?é!éione
Filler
Sealant
= (Sec 1057) ybﬂ (Typ.)
\/
PART ELEVATION
AT FORMED JOINT SECTION B-B
SECTION THRU
SAW CUT JOINT
20 _on
A #4 Textured <—¢ 1/4" Joint 8" g gn
Fiberglass ' (Formed or | Median
o b*ﬁ | Bars (1) \ | saw cut) © 4 ¢
—=
[ } : \‘# "
" _;¢ [ 3 ——=
- S| w o =l VAR =
o D=2 ael ‘\
B M sl - #5-M1 P ol o
Top of Bridge o~ |~ o RE Glw o
Deck or Bridge #| ™0 E LT> @=8
Approach Slab " ©— " @~ ‘ =
B! f ‘ e
= B *
© ~ | © v = | w
* *;( v v v v v \/ v , } Dq 0 @V
% \ 75 5 53 ‘ < bf/ 53 / #5-C1 x —7 7b<‘ ‘ .\
T Pr.-#5-M1 & Pr.-3"@ Resin ‘ Lo #s-c1 % gég-i-? u 7S] \J
1 /%
RESIN ANCHOR Anchor Systems @ 12" cts. _| 22 Anchor b
SYSTEM ‘ Pr.-#5-M1 & Pr.-3"@ Resin System Const. Jt.
( required) 23" Anchor S '
__ ystems @ 12 cts.
**x Manufacturer's A = SECTION A-A
embedment length
(5" minimum) PART ELEVATION OF BARRIER Use a minimum lap of 3'-1" for
#5 horizontal barrier bars.

Detailed
Checked

(1) Four feet long,

centered on joint,

slip-formed option only

Note: This drawing is

not to scale.

The cross-sectional

the slab

TYPE C BARRIER

Follow dimensions. She

et No of

area above
is 4.69 square feet.

General Notes:
*x Slip-formed option only.

Conventional
Saw cut
forming.

forming or slip forming may be used.
joints may be used with conventional

Top of barrier
with barrier

shall be built parallel
joints normal to grade.

to grade

All exposed edges of barrier shall have either a
1/2-inch radius or a 3/8-inch bevel, unless
otherwise noted.

Payment for
complete in

all concrete and reinforcement,
place, will be completely covered by

the contract unit price for Type C Barrier per
linear foot

Concrete in the barrier shall be Class B-1
Measurement of barrier is to the nearest linear

foot, measured along the top of slab at
centerline median from end of bridge approach
slab to end of bridge approach slab.

Concrete traffic barrier delineators shall be
placed on top of the barrier as shown on Missouri
Standard Plan 617.10 and in accordance with Sec
617. Delineators shall have retroreflective
sheeting on both sides. Concrete traffic barrier
delineators will be considered completely covered
by the contract unit price for Type C Barrier.

Joint sealant and backer rods shall be in

accordance with Sec 717 for silicone joint
sealant for saw cut and formed joints.
For slip-formed option, both sides of barrier

shall have a vertically broomed finish and the
top shall have a transversely broomed finish.

shall
systems

The contractor
resin anchor

use one of the qualified
in accordance with 1039.

Cost of furnishing and installing the resin
anchor system, complete in place, will be
considered completely covered by the contract
unit price for Type C Barrier.

The minimum embedment depth in concrete with f'c
= 4,000 psi for the resin anchor system shall be
that required to meet the minimum ultimate

pullout strength in accordance with Sec 1039 but

shall not be less than 5 inches.
An epoxy coated #5 Grade 60 reinforcing bar shal
be substituted for the 5/8-inch diameter threaded

rod.
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BAR11 C elev

Alternate

Details

20" -0" ‘ X' ox" ‘ X' ox" ‘ X' - x Con
T T T
i OH; 12'-0" | 12'-0"_ | ;
‘ 1 1 <—¢ 4" Joint (Barrier only)(Typ.) 1
—_ ' —_ —_ —~ o~ —~ — —_ | — — — —
;ﬁw ;ﬁw z.ﬁw E.ﬁw ;Uw‘gﬁw‘ ;5w z‘ﬁw #4 Textured ‘E. E\ﬁq) z. z.50) ;ﬁw z\ﬁw
n|mc Y ‘ in|oc Y n| oY n|mc Y ‘ n|mo Y n| o Y n| o Y n| o Y Fiberglass Te) n|mo Y ‘m n| oY in|mo Y n|moc Y
H#|w © | #|w © #|w © H#HIWO®© o+ H|(WO ¢ FH|w o #|w © H# (W © B T [N H#H|w © o F# H#|w®© #|w © H#|w ©
i s T — = i ey N N i et s ars (Typ.)x*x | i s ‘ 5 V| — T — D=
n ‘ T} n n ‘ n n n n \‘ n n mn wn n n
I I I
[ﬂ o - o A ¢ awi 3 — = =\~
= U s c1 crvos L e
2-#5-C1 x* (Each side of joint) x* *
xx Pr.-#5-M1 & xx Pr.-%“@ Resin Anchor Systems (Spa. as shown in Part Elevation of Barrier)
SPAN (1-2) SPAN (2-3) SPAN (3-4)

#4 Textured
Fiberglass
Bar

Sealant

SECTION THRU

Silicone Joint

Backer Rod

Locate conduit
to prevent
damage to
conduit during
saw cutting

SAW CUT JOINT

(Use when conduit is required)

Roadway P%A—@ 1/4" Joint
Face of X" (Barrier only)

Barrie;/’lx_;%jf\__igfx)
o

/ ' \ ¢ Median
e e

Roadway
Face of
Barrier

|

T
"

\
X%}e

PART PLAN SHOWING
JOINT LOCATION

EXAMPLE ELEVATION

Roadway
Face of X

Barrii;//xghi | Bent
—T—j\,/a\

Barrier
E;A—@ 1/4" Joint
(Barrier only)
(Typ.)

PART PLAN SHOWING
JOINT LOCATION

(For skewed structures only)




BILLOl diagrams-totals

New: Mar . 2024

S

HAPE 6
or 6S

SHAPE 18

SHAPE 20

SHAPE 28
or 28S

K
C
E
0 =~
Lc

SHAPE 7

Vert.
Leg

SHAPE 19
or 19S

K
- &I}
L c |

SHAPE 29
or 29S

K K B E
- — [ =
o
+ Q)
- Ii\;7> o
I
o
K E D
SHAPE 8 SHAPE 9 SHAPE 10
or 8S or 9S or 10S
K__B
=T B 13 Turns
3" Pitch (Both ends)
.
/9 NN
(@]
: INANAATN
SHAPE 21 W5 wire (Typ.)
or 21S SHAPE 22
B E
== ==
A G
T e Y T m [a)
K] D | Kk c
SHAPE 30
or 30S SHAPE 31S

Finished Bend Diameters D and Hook Dimensions

Standard Pin Bend Shapes

Detailing Dimension

or

Detailing Dimension

o (

‘ Nl <l 0
o~

<7

Hook

4d or 23" Min.‘

A or G

11
11
11
11
u

180°

X A or G J
Size|Case D
90° | 180° | 180°
#4 1 3" 8" 6" 4 (
#5 1 33" 10" 7" 5"
#6 1 4 12" | 8" 6"
2 540 14" 93" 7"
#7 4 41
3 7 15" l]j” 8%”
2 6" 16" | 11" 8"
#8 :
3 8" 17" | 132" | 10"
C
#9 1 93" [ 194 | 154 | 113"
#10 1 103" | 22" | 174" | 134"
#11 1 12" | 244" | 193" | 143"
#14 1 184" | 314" | 274 | 213"
#18 1 24" | 413" | 364" [ 281"
Stirrup Pin Bend Shapes (S)
. A or G H J
Size|Case D
90° |135°/180°|135°/180°
2 2" 4 41 " 5 21 " 3
#4 2 2 8
3 3" | 5" | 53" | 6" 3| a4
2 21 53 53 53 35 33
#5 2 4 3 3 8 3
3 33" | 63" | 63" | 7" | 3%"| 5
#6 1 47.. 12" 7%.. 8%" 4%.\ 6"

Applicable for

all grades of steel.

Case 1 applies to all

reinforcement.

all

Case 2 applies to

reinforcement except for
galvanized bars.

Case 3 applies to

galvanized bars only.

on |A or |G L~
H
;f§§;
Q9

6d for #4 & #5, Y n
12d for #6 2 |
-
g5 ’ =
£l2 ) £l12
—|wn —|wn
- - d 9
| o A | g
oIE _|lor G olE O
[a}]a} z; | [aY]a} :; |
90° — 135°
Detailing Dimension Hook
A or‘G
C T ==
ke ﬁi;, b
4d or 23" M\n.‘ 180°

Detailed
Checked

o

B

==

M M
Lo J C

D

SHAPE 11
or 118 SHAPE 12 SHAPE 13S
Q o m
:@
o <
% - -
S C F K_|_D | K
SHAPE 23 SHAPE 24
or 23S or 24sS

B K F
K f T
o I
VIR
< %i

SHAPE 32

or 32S

SHAPE 37S

SHAPE 33
or 33S

SHAPE 38S

BENDING DIAGRAMS

SHAPE 34S

BENDING DIAGRAMS AND REINFORCING STEEL TOTALS

Note: This drawing

is not to scale.

Follow dimensions.

Sheet No. of

C K
c
T ),
K \ C \ F
SHAPE 14 SHAPE 15
or 14S or 15S SHAPE 16
C K
I<=—Vertical c ‘K |
leg |
= T
/&V/ 0
@ N\ - o _\
[a]
T w
K D
F
SHAPE 25 o
or 25S SHAPE 26 SHAPE 27S
D 13 Turns
C (Pitch) (Both ends)
%’—'e
B
@ A
G
Angle Spacer (Typ.)
SHAPE 35 (1) SHAPE 36
All dimensions are out to (1) Shall be a deformed or
out. plain spiral bar or wire.
Shapes ending with an S Four angle or channel
shall be bent in spacers are required for
accordance with stirrup each column spiral. Spacers

pin bend shapes.

Unless otherwise noted,
finished bending diameter

D is the same for

all

bends of a shape.

are to be placed on inside
of spirals. Length and
weight of column spirals do
not include splices or
spacers.
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Alternate Details & Guidance - BILLO1

Reinforcing Steel Totals (Pounds)
Substructure Superstructure Entire Bridge
Slab Slip

Size| Plain Galv. Plain Galv. |Barrier| Form Plain Galv.

w5 0 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0 0

By 7 0 0 0 0 0 0 0 0

Size 8 0 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0

14 0 0 0 0 0 0 0 0

18 0 0 0 0 0 0 0 0

By Type 0 0 0 0 0 0 0 0

All superstructure reinforcing steel shall be galvanized unless
otherwise specified.

Products used to repair damaged zinc coating shall not contain aluminum.

Galvanized
Reinforcement

Reinforcing Steel Totals (Pounds)
Substructure Superstructure Entire Bridge
Slab Slip
Size| Plain Epoxy Plain Epoxy |Barrier| Form Plain Epoxy
w5 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
By 7 0 0 0 0 0 0 0 0
Size| 8 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
By Type 0 0 0 0 0 0 0 0
All superstructure reinforcing steel shall be epoxy coated

unless otherwise specified.

Epoxy Coated
Reinforcement



This drawing

Follow dimensions. Sheet No. of

this line and the following line vary by the specified increment.

BILLO2 data New: Mar. 2024
Bill of Reinforcing Steel Bill of Reinforcing Steel
Dimensions Nom. Actual Dimensions Nom Actual
No.| Size/ Codes B C D E F H K Length | Length [ Weight No.| Size/ Codes B C D E F H K Length | Length | Weight
Req.| Mark Location c[sH]v[ft in. [ft in. [ft in. [ft in. [ft in. [ft in. [ft in. | ft in] ft in] 1B Req.| Mark Location c[sH]v[ft in. |[ft in. [ft in. [ft in. [ft in. [ft in. [ft in. | ft in] ft in| Ib
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Nominal lengths are based on out to out dimensions shown in bending diagrams and are Codes: C = Required coatings, where E = Epoxy Coated and G = Galvanized.
listed to the nearest inch for fabricator's use. Actual lengths are measured along All bars shall be Grade 60.
centerline bar to the nearest inch. Weights are based on actual lengths. SH = Required shape, see bending diagrams.
For bending diagrams and steel reinforcing totals, see Sheet No. V = Sets of varied bars and number of bars of each length. Bar
B I I_I_ OF REINFORCING STEEL dimensions vary in equal increments between dimensions shown on this
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& BAR p |3 HOK 135 HOOK v - — - E = EPDXY COATED REINFORCEMENT.
SIZE | (IN.) [ FOOK | WO | ApPRox. # 3 6 4 [ S = STIRRUP.
- T N & = 334 | 77 e To" V5 BARDIMENSIONS VARY IN EQUAL INCREMENTS BETWEEN DIMENSIONS SHOWN ON THIS LINE
olz IS 7 m ” ” T - - AND_THE FOLLOVING LINE. A BLANK IN THE SECOND_LINE REPRESENTS THE SAVE BAR DINENSION AS THAT
z|5 o i 2 4172|4172 3 #6 |4 /2" 8 3 12 IN THE FIRST LINE. IT IS S TRalTBR TS RESPDNSIBILITY TD ADD A SPLICE LENGTH TO A
Sle = 21,27 6" |51,27| 3 34 ARG w7 |5 1747 10" | 1° 14" LENGTH WiICH EXCEEDS 115 WA M ALLOWABLE LE
2|3 g - — - > | P g AT re OF BARS OF EACH LENI
Lz = E a2 a2 8 4172 | — - . - - NOUINAL CENGTRS ARE BACED DN 00 10 BT DIMENSIONS SHOWN IN BENDING DIAGRAMS AND ARE LISTED
R = t 1{ - P TEZE IR 7L iE?uifaﬁéﬁgSgSAgEEME[AgESEESXL(‘JNEH&NTERLINE BAR TD THE NEAREST INCH.
= NOTE: UNLESS OTHERWISE NOTED. DIAMETER o o #0 [10 374 17" [13 1747 22"
= D" 15 THE SAME FOR ALL BENDS AND HOOKS 180 e | 2r | 197 (14 34| 247 PAYWEIGHTS ARE BASED ON ACTUAL LE
90° STIRRUP 135° STIRRUP ON A BAR. . REINFORCING STEEL (GRADE 60) FY so ooo PSI.
4d OR 2 1/2" NIN.
Detai led
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of
Tripleboxculvert.dgn  12:51:10 PM 6/13/2013




BEMO1-1 EndMod NoWS Effective Apr. 2024 Supersedes: July 2021
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Detailed

Checked Note: This drawing

is not to scale.
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.1.P. & REHABILITATE EXISTING (x', x') X SPANS
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SECTION B-B (4)

Follow dimensions.

She

et No.

(1) Bend in field.
(2) 2 Spa. @ 43"

reinforcement not
clarity.

(3) Existing
shown for

(4) Existing longitudinal
reinforcement not
shown for clarity.

(5) Existing reinforcement
embedded in beam (U.I1.P.)
(Bend in field as needed) (Typ.)

Varies
Varies
#5-R4 =
S7US G;
o . © oo
V. o« -
3 N 0 aln e
n| o e . # 2=
x|® o S [
ol 7y )
Rt [ ol v
15 K @ e
0| © [ X
M
= o o NIge
e L ~ s
L | #5-R2 >
(5)4*<§%~§;

SECTION C-C (4)

BARRIER MODIFICATION FOR GUARDRAIL ATTACHMENT

1 of 2

SEC/SUR  x TWP X RGE X

Guidance:
Substitute alternate Plan for

Modify details as needed to suit your

No Wearing Surface

(Do not show on plans.)
skewed structures.

structure.

DATE PREPARED

epoxy coated.

Bars bonded in existing concrete not removed shall be
cleanly stripped and embedded into new concrete where
possible. If length is available, existing bars shal
extend into new concrete at least 40 diameters for
plain bars and 30 diameters for deformed bars, unless
otherwise noted.

The area exposed by the removal of concrete and not
covered with new concrete shall be coated with a
qualified special mortar in accordance with Sec 704.

Cost of removing existing barrier concrete, and cost of
furnishing and installing new concrete, new reinforcing
steel, and any other work incidental to the barrier end
modification, complete in place, will be considered
completely covered by the contract unit price for
Barrier End Modification.

REPAIRS TO BRIDGE:

ROUTE OVER
ROUTE _ FROM ROUTE _ TO ROUTE
ABOUT _ MILES _ OF ROUTE

BEGINNING STATION x+x.x* ?MATCH EXISTING)

5/7/2024
Use with BEMO1-2 & BEMO1-3 (Bill of Reinforcing Steel). ROUTE STATE
MO
DISTRICT SHEET NO
000
. . . COUNTY
Estimated Quantities
I tem Total JOB NO.
Barrier End Modification each 4
CONTRACT ID.
PROJECT NO.
BRIDGE NO.
=
=
=
General Notes: =
o
Design Specifications: b
2002 AASHTO LFD (17th Ed.) Standard Specifications a
Design Unit Stresses:
Class B-1 Concrete f'c = 4,000 psi
Reinforcing Steel (Grade 60) fy = 60,000 psi
Reinforcing Steel:
Minimum clearance to reinforcing steel shall be 1 1/2", |,
unless otherwise shown. =
fa)
Miscel laneous:
One lane of traffic shall remain open during O
construction. See roadway plans for traffic control. °s9
—n
All exposed edges of barrier shall have either a 1/2- ¢
inch radius or a 3/8-inch bevel, unless otherwise shown. e
-
Outline of existing work is indicated by light dashed g
lines. Heavy lines indicate new work. -
o
All reinforcement in barrier end modification shall be -

JEFFERSON CITY,
1-888-ASK-MODOT (1-888-275-6636)

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

MISSOURI




BEMO1-1 EndMod_ NoWS Alternate Details
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BEMO1-2 EndMod NoWS Effective: May 2024 Supersedes: Apr. 2024
K K B E B B B C K
C m A < %
E * S G
@ — T @] (] @) A
E / & 7\% w oM [a) O, w . ° T T P Q/;[
a T
T )
o | S —
K
c.l L L€ .l Lol Lo c D Kl ¢ LF
SHAPE 6 SHAPE 8 SHAPE 9 SHAPE 10 SHAPE 11 SHAPE 14 SHAPE 15
or 65 SHAPE 7 or 8S or 95 or 10S or 115 SHAPE 12 SHAPE 135S or 14S or 155 SHAPE 16
B DATE PREPARED
F———————————T 5/7/2024
K B ROUTE STATE
1
(a I B 13 Turns . c_k_ o _Co_K_ 142 | MO
Vert. N . (Both ends) I<=—Vertical T
SHAPE 17 Leg 3" Pitch N @ o m leg ‘ DISTRICT SHEET NO
o i . % ﬂkﬁ N = BR 4
T COUNTY
Y < (@} ¢ N\
A G o /\ /\ /\ /\ /\ i ¥/ T T T © N ® — BUTLER
SHAPE 18 \/ \/ \/ \/ \/ N B " i
1953673
K D K
. D w5 wire (T\/p.)j LK £ F ‘ ‘ K D @ CONTRACT 1D.
SHAPE 19 SHAPE 21 SHAPE 23 SHAPE 24 SHAPE 25
SHAPE 20 or 19S or 21S SHAPE 22 or 23S or 24S or 25S SHAPE 26 SHAPE 27S
PROJECT NO.
C K B E K D 13 Turns BRIDGE NO.
C (Pitch) (Both ends) A28392
o A G T
T
¢ oY B\R\ F 8
a) 0 T T o la) o o T I
a [aa]
o w Bend A
E c K1l b |« C L c " Angle S T ° 5
SHAPE 28 SHAPE 29 SHAPE 30 SHAPE 32 SHAPE 33 ngle Spacer (Typ.) =
or 28S or 29S or 30S SHAPE 31S or 32S or 33S SHAPE 34S SHAPE 35 (1) SHAPE 36 o
S
("]
A c c__K a
All dimensions are out to (1) Shall be a deformed or
Finished Bend Diameters D and Hook Dimensions T out. plain spiral bar or wire.
Standard Pin Bend Shapes @ @ - Q Shapes ending with an S Four angle or channel
shall be bent in spacers are required for
Size|Case D Aor G ! Detailing Dimension w accordance with stirrup each column spiral. Spacers
90° 180° | 180° pin bend shapes. are to be placed on inside W
[ — of spirals. Length and =
#4 1 3" 8" 6" 4" ( ; L c J LF Unless otherwise noted, weight of column spirals do 3
3 B B " ° O o finished bending diameter not include splices or
#5 ! 33 10 ’ > = Qj~ o 90 SHAPE 375 SHAPE 385 D is the same for all spacers. = N~
#6 1 aln 120 gln 6" o N bends of a shape. o ©ow
2 4 < BENDING DIAGRAMS = £50
2 53" 14" | 93" 7" — - - > o9
#7 3 70 15" | 114+ | g3+ Nominal lengths are based on out to out dimensions shown in bending diagrams Relnforcmg Steel Totals (POUﬂdS) ',; cegr
2 4 o , , and are listed to the nearest inch for fabricator's use. Actual lengths are - - o PN
5 6" 16" 11" g Detailing Dimension Hook measured along centerline bar to the nearest inch. Weights are based on actual Substructure Superstructure Entire Bridge e W o
#8 1 A or G lengths. Slip = i
: 8" | 177 | 137 ] 107 ===z=13 Si Plai E Slab |Barri F Plai E < 2z<
l —=-== ize ain poxy a arrier orm ain poxy -z
1 1 1 3 All bars shall be Grade 60. =z 3
#9 1 923 193 15f 113 > _ ( 7 0 0 o o 0 0 o 8 EE
#10 1 103" | 22" | 173" | 133" . 180° Codes: C = Required coatings, where E = Epoxy Coated and G = Galvanized. 5 0 0 0 453 0 0 453 zZn w g
B 1u 1 7n 4d or 23" M|n_‘ ‘ & i
#11 1 12 244 | 194 [ 144 ) . . ns |— -5
SH = Required shape, see bending diagrams. By 6 0 0 0 0 0 0 0 N 2
#14 1 184" | 314" | 273" | 213" Si <o 2
” . o o V = Sets of varied bars and number of bars of each length. Bar tze| 7 0 0 0 0 0 0 0 z0 o
#18 1 24 413 363 283 dimensions vary in equal increments between dimensions shown on 3 0 0 0 0 0 0 0 0] @
; i [G) this line and the following line and the actual length dimension - c) -
stirrup Pin Bend Shapes (S) 6d for #4 & #5, X n shown on this line and the following |ine vary by the specified By Type 0 0 0 453 0 0 453 *
A or G H y | 12d for #6 olo 1l increment - - )
Sizel|Case| D }Q%j T " : All superstructure reinforcing steel shall be epoxy coated o
90°|135°/180°(135°(180° < | qy unless otherwise specified. 8
" " " " " " %]
ENED NN ETE 2ls )o olc T % 3
3 | 3" |5t sat]er] 3] 4| —lw o 4 N Bill of Reinforcing Steel =
2 23" [ 53| 53" | 53" | 33"| 33| = g A ol Dimensions Nom. | Actual
TS s e e | 7 | 3] 50 gz L-[or ¢ 3= 2~ No.| Size/ Codes B C D E F H K Length [ Length | Weight
#6 1 4l 127 | 737 | 8 a3 6" ;z;;b 90° 447;z§;y 135° Req.| Mark Location C| SH |V[ft in. |ft in. |ft in. |[ft in. |[ft in. |[ft in. |[ft in. ft in ft in. I'b
Applicable for all grades of steel. o ) ‘ End Post Mod.
Detailing Dimension Hook
Case 1 applies to all A or ‘G 4 | 5R1 MODIFIED END [E[10S 7.00 8.00 1 10|l 1 7 7
reinforcement. Case 2 applies to . —= 24 | 5 R2 | MODIFIED END |E|10S 7.00 9.00 1 11| 138 42
all reinforcement except for 5
galvanized bars. Case 3 applies to © ﬂt 20 | 5 R3 MODIFIED END |E[10S 2 5.00 6.00 5 4] 5 1 106
galvanized bars only. 4d or 21" Min 180° 12 5 R4 MODIFIED END E|10S|4 2 4.75 7.00 5 5 5 2
2 " Incr. = 2.000" 2 2.25 8.50 5 1 4 10 63
40 5 R5 MODIFIED END E| 20 4 9.00 4 9 4 9 198
12 5 R6 MODIFIED END E|15S 11.25/2 1.50 1.25 11.25| 3 1 2 11 37

Detailed
Checked

BENDING DIAGRAMS AND REINFORCING STEEL

Sheet No.

Note: This drawing

is not to scale.

Follow dimensions.

TOTALS

2 of 2




BEM0O2-1 EndMod WS Effective: Apr. 2024 Supersedes: July 2021

Detailed

Checked Note: This drawing is not to scale.

Follow dimensions.
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#5-R1—/] 12" ‘ 6-#5-R2 | N\ M1 E Bend in field as needed) (Typ.)
1/4" Jt.. / (6) Fill with mortar or concrete.
3 .
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T K . . ist. (5) N .
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ELEVATION SHOWING REINFORCEMENT (3) SECTION B-B (4) SECTION C-C (4)

BARRIER MODIFICATION FOR GUARDRAIL ATTACHMENT

Sheet No. 1 of 2

SEC/SUR  x TWP X RGE

Existing Wearing Surface

Guidance: (Do not show on plans.)

Substitute alternate Plan for skewed structures.

Modify details as needed to suit your structure.

Use with BEM02-2 & BEM02-3 (Bill of Reinforcing Steel)

Estimated Quantities

Item Total

Barrier End Modification each 4

DATE PREPARED

5/7/2024

ROUTE STATE

MO

DISTRICT SHEET NO

000

TY

JOB NO.

General Notes:

Design Specifications:

2002 AASHTO LFD (17th Ed.) Standard Specifications

Design Unit Stresses:
Class B-1 Concrete
Reinforcing Steel

f'c = 4,000
(Grade 60) fy =

psi
60,000 psi

Reinforcing Steel:
Minimum clearance to reinforcing steel
unless otherwise shown.

shall

Miscel laneous:
One lane of traffic shal
construction. See roadway plans for

remain open during
traffic control

All
inch

exposed edges of barrier shall have either

radius or a 3/8-inch bevel,

Outline of existing work is
lines. Heavy lines indicate

indicated by
new work .
end modification shall

All reinforcement in barrier

epoxy coated.

Bars bonded in existing concrete not removed shal

cleanly stripped and embedded into
possible. If length is available,

extend into new concrete at least 40 diameters for
plain bars and 30 diameters for deformed bars,
otherwise noted.

The area exposed by the removal of concrete and not
covered with new concrete shall be coated with a
qualified special mortar in accordance with Sec 704

barrier
new concrete,
incidental to the barrier
place, will be considered
contract unit price for

Cost of removing existing
furnishing and installing
steel, and any other work
modification, complete in
completely covered by the
Barrier End Modification.

concrete,

REPAIRS TO BRIDGE:

ROUTE OVER
ROUTE _ FROM ROUTE _ TO ROUTE
ABOUT _ MILES _ OF ROUTE

BEGINNING STATION x+x.x* ?MATCH EXISTING)

be 1 1/2",

a 1/2-
unless otherwise shown.

light dashed

be

be
new concrete where
existing bars shal

unless

and cost of
new reinforcing

end

CONTRACT ID.

PROJECT NO.

BRIDGE NO.

DESCRIPTION

DATE

MO 65102

105 WEST CAPITOL
1-888-ASK-MODOT (1-888-275-6636)

JEFFERSON CITY,

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

MISSOURI




BEMO2-1 EndMod WS Alternate Details

5'-.0"%
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BEM02-2 EndMod WS Effective: May 2024 Supersedes: Apr. 2024
K K B E B B B C K
=
C m A < %
E * S G
@ — T @] (] @) A
/ & 7\% w m o O, w . ° T - > Q w
la) - T )
o | S —
K
- = 5 = - 5 K| C _|F
SHAPE 6 SHAPE 8 SHAPE 9 SHAPE 10 SHAPE 11 SHAPE 14 SHAPE 15
or 65 SHAPE 7 or 8S or 95 or 10S or 115 SHAPE 12 SHAPE 135S or 14S or 155 SHAPE 16
B DATE PREPARED
F———————————T 5/7/2024
K B ROUTE STATE
( <4%TéA%j 1
A B 13 Turns . C K (@] ’é’% 142 |V|0
Vert. N . (Both ends) I<=—Vertical
SHAPE 17 Leg 3" Pitch 9 o o m leg DISTRICT SHEET NO
o i . % ﬂkﬁ N = BR 4
T COUNTY
Y < (@} ¢ N\
A G o /\ /\ /\ /\ /\ i ¥/ T T T © N ® — BUTLER
SHAPE 18 \/ \/ \/ \/ \/ N B " i
1953673
K D K
. D w5 wire (T\/p.)j LK £ F ‘ ‘ K D 3\ @ CONTRACT 1D.
SHAPE 19 SHAPE 21 SHAPE 23 SHAPE 24 SHAPE 25
SHAPE 20 or 19S or 21S SHAPE 22 or 23S or 24S or 25S SHAPE 26 SHAPE 27S
PROJECT NO.
c K B E K D 13 Turns BRIDGE NO.
= = C (Pitch) (Both ends) A28392
o A G T
T
¢ oY B\R\ F 8
a) 0 T T o la) o o T I
a [aa]
o w Bend A
E c kLo |« c L c a " Angle S T ° 5
SHAPE 28 SHAPE 29 SHAPE 30 SHAPE 32 SHAPE 33 ngle Spacer (Typ.) =
or 28S or 29S or 30S SHAPE 31S or 32S or 33S SHAPE 34S SHAPE 35 (1) SHAPE 36 o
S
("]
A c c__K a
All dimensions are out to (1) Shall be a deformed or
Finished Bend Diameters D and Hook Dimensions T out. plain spiral bar or wire.
Standard Pin Bend Shapes @ @ - Q Shapes ending with an S Four angle or channel
shall be bent in spacers are required for
Size|Case D Aor G ! Detailing Dimension w accordance with stirrup each column spiral. Spacers
90° 180° | 180° pin bend shapes. are to be placed on inside W
[ — of spirals. Length and =
#4 1 3" 8" 6" 4" ( ; L c J LF Unless otherwise noted, weight of column spirals do 3
3 B B " ° O o finished bending diameter not include splices or
#5 ! 33 10 ’ > = Qj~ o 90 SHAPE 375 SHAPE 385 D is the same for all spacers. = N~
#6 1 aln 120 gln 6" o N bends of a shape. o ©ow
2 4 < BENDING DIAGRAMS = £50
2 54" 14" | 93" 7" — - - T o9
#7 3 70 15" | 114+ | g3+ Nominal lengths are based on out to out dimensions shown in bending diagrams Relnforcmg Steel Totals (POUﬂdS) ',; cegr
2 4 o , , and are listed to the nearest inch for fabricator's use. Actual lengths are - - o PN
2 6" 16" | 11" | 8" Detailing Dimension Hook measured along centerline bar to the nearest inch. Weights are based on actual Substructure Superstructure Entire Bridge e wre
#8 1 A or G lengths. Slip = i
: 8" | 177 | 137 ] 107 ===z=13 Si Plai E Slab |Barri F Plai E < 2z<
l —=-== ize ain poxy a arrier orm ain poxy -z
1 1 1 3 All bars shall be Grade 60. =z 3
#9 1 923 193 15f 113 > _ [ 7 0 0 o 0 0 0 o 5 EE
#10 1 103" | 22" | 173" | 133" . 180° Codes: C Required coatings, where E = Epoxy Coated and G = Galvanized. 5 0 0 0 473 0 0 473 zZn w g
B 1u 1 7n 4d or 23" M|n_‘ ‘ & i
#11 1 12 244 | 194 [ 144 ) . . ns |— -5
SH Required shape, see bending diagrams. By 6 0 0 0 0 0 0 0 N 2
#14 1 184" | 314" | 273" | 213" Si <o 2
” . o o V = Sets of varied bars and number of bars of each length. Bar tze| 7 0 0 0 0 0 0 0 z0 o
#18 1 24 413 363 283 dimensions vary in equal increments between dimensions shown on 3 0 0 0 0 0 0 0 0] @
; i [G) this line and the following line and the actual length dimension - c) -
stirrup Pin Bend Shapes (S) 6d for #4 & #5, X n shown on this line and the following |ine vary by the specified By Type 0 0 0 473 0 0 473 *
A or G H y | 12d for #6 olo 1l increment - - =
Sizel|Case| D }Q%j T " : All superstructure reinforcing steel shall be epoxy coated o
90°|135°/180°(135°(180° < | qy unless otherwise specified. 8
" " " " " " %]
ENED NN ETE 2ls )o olc T % 3
3 | 3" |5t sat]er] 3] 4| —lw o 4 N Bill of Reinforcing Steel =
2 23" [ 53| 53" | 53" | 33"| 33| = g A ol Dimensions Nom. | Actual
TS s e e | 7 | 3] 50 gz L-[or ¢ 3= 2~ No.| Size/ Codes B C D E F H K Length [ Length | Weight
#6 1 4l 127 | 737 | 8 a3 6" ;z;;b 90° 447;z§;y 135° Req.| Mark Location C| SH |V[ft in. |ft in. |ft in. |[ft in. |[ft in. |[ft in. |[ft in. ft in ft in. I'b
Applicable for all grades of steel. o ) ‘ End Post Mod.
Detailing Dimension Hook
Case 1 applies to all Aor‘G 4 | 5R1 MODIFIED END [E[10S 9.00 8.00 2 2] 1 11 8
reinforcement. Case 2 applies to c . —= 24 | 5 R2 | MODIFIED END |E|10S 9.00 9.00 2 3] 2 o 50
all reinforcement except for 5
galvanized bars. Case 3 applies to B ﬂt 20 | 5 R3 MODIFIED END |[E|10S 2 7.00 6.00 5 8|5 5 113
galvanized bars only. 4d or 21" Min 180° 12 5 R4 MODIFIED END E|10S|4 2 6.75 7.00 5 9 5 6
2 " Incr. = 2.000" 2 4.25 8.50 5 5 5 2 67
40 5 R5 MODIFIED END E| 20 4 9.00 4 9 4 9 198
12 5 R6 MODIFIED END E| 15S 11.25/2 1.50 1.25 11.25| 3 1 2 11 37
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Follow dimensions.
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2( ' X ') CONCRETE BOX CULVERT |“C5UR ! WP RGE  *
¢ Roadway . L
Cr g Med) an ] ®) Layout Dimensions
| Var . Equation Dim Var . ‘ Equation Dim. Var. Equation Dim.
Shoulder to Shoulder
(See Roadway Plans) S - X CTI - X ) F |25 + 2TX + TI :)4~ X
1 HT - - X A - x G |2v x
B A | A C
TS - - - X B - X \ HT + TS - 12" X
R @ BS - - - X C - X w 2A + B + C + 2E X DATE PREPARED
N ~ ~ N 2
T o X E |G+ 23" X TW |Max{3'-4" or (BS + 12")} X 12/18/2024
ROUTE STATE
- —~ : - - - MO
e v - Hydrologic Data Elevations 6)—~ Fill Heights SreTRTeT e o
— o
= \__Kkeved Const g= Drainage Area = ___ mi’ Upstream (Elev. 1) = € Rdwy' at ¢ Culvert ft - 1
= y . ~
é‘EvCu}vert Flow T JO\ﬂt‘ﬂ\ élévtu%vert Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft
— . Design Flood Discharge = ___ cfs Pr. Gr. at Tie Sta. = JOB NO
o =|a Design Flood (D.F.) Elevation =
[N N| = > Dimensions are based on end units. CONTRACT ID.
N__Granular Backfill [ = Base Flood (100-year) Fill heights are measured from the top of top slab to the top of
| Base Flood Elevation = _____ earth fill or roadway. (:) PROJECT NO
10" (Typ.) :
Base Flood Discharge = cfs . C L .
GENERAL ELEVATION A-A 9° = - Estimated Quantities Final BRTDGE 0"
Estimated Backwater ft I .
. . 4 E ti .
C?nsﬁguctlon ngné kgy Tot S?owndf?r_l outlet Velocity = ft/s Class xcavation cu. yar X
clarity, see standard plans for detalls. : Removal of Bridges lump sum 1
Roadway Overtopping
If any part of the barrel is exposed, the roadway fill shall be warped to - - — Class B-1 Concrete (Culverts-Bridge cu. vyard X
provide 12 inches minimum cover. (Roadway Item) Overtopping Flood Discharge = cfs : : ¢ ‘ ge) y
Overtopping Flood Frequency = years Reinforcing Steel (Culverts-Bridge) pound X
I[f unsuitable material is encountered, excavation of unsuitable material and - z
furnishing and placing of granular backfill shall be in accordance with Sec 206. | ___________ Flood Elevation = _____ =
o
@z
]
wn
w
a
Barrel Length
w
Granular Backfill Limits K
"’”””””””””””””””””’”””””””””: ”””””””””””” a [a)
| | e} :
1 : = ‘ Z 333
i T > i et Eam
T ettt ettt ---’7; ------- ---- T General Notes: [ =98
<
' | : Design Specifications: = 3 L
. . 2010 AASHTO LRFD Bridge Design Specifications and 2010 5 PN
! | ' Interim Revisions a W > ©
' Flow w ' w0 =R~ ®
' - = | ' . ) . = nwo %
' ' Design Loading: < S 4
: | : Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf E = -
' ' Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) o 2 5
. ¢ Culvert } ! % a wg
. . - r v . Design Unit Stresses: o w =
- I Class B-1 Concrete (Box Culvert) f'c = 4,000 psi mg |_ e
i Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 psi >~ S 2
<O
Standard Plans: E O @
©
703.37, 703.40, 703.46, 703.47(4) o C] 2
T

S R, U A I
Const. r <
Joint 44;///,,»/’¥ i =
(Typ.) +— ‘ %
| | —
e L O J
Granular Backfill Limits
20" ! % : 20"
g —o
G 3" ¢ Roadway \Zw 3" G
or ¢ Median—=
|
E A+ B i A+ C E
/x W = Total length normal to ¢ Roadway or € Median
PLAN OF LAYOUT DIMENSIONS
Designed
Detailed
Checked Note: This drawing is not to scale.

Follow dimensions.

LOCATION SKETCH

Sheet No

1

of

Miscel laneous:
MoDOT Construction personnel will indicate the type of box
culvert constructed:

[J Precast Concrete Box used

[JCast-in-Place Concrete Box used

When alternate precast concrete box 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.

Channel bottom shall be graded within the right of way for
transition of channel bed to culvert openings. Channel banks
shall be tapered to match culvert openings. (Roadway Item)

Traffic Handling:
Structure to be closed during construction. Traffic to be

maintained on during construction. See roadway
plans for traffic control.

CULVERT-BRIDGE: ROUTE * OVER *

ROUTE * FROM * TO *
ABOUT * MILES * OF *
TIE STA.

MISSOURI
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Guidance & Alternate Details

(1 of 2)

Standard Drawing Guidance
(Do not show on plans. Turn off the
Bridge Construction level to hide)

Some details have been grouped together
to allow easy substitution with

/r—-A\ternate Plan of Transverse Joints

1

alternate details.

To edit grouped

2 3 4 Unit No.

2 3 4 5

Unit No.

details,

C) Ahead station is shown for streams

flowing
flipped
left.

<>IWOd|fy Estimated Quantities as
leave blank
leave space between Estimated

required.

left to right.
for

Don't

Quantities and General

streams that flow right to

select them and press <Ctrl> U.

*** VARTABLE DESIGN FILL HEIGHTS ***

Arrow must be

Select and delete the details grouped
with the Fill Heights table. Select and
move the alternate grouped details to
drawing.

rows but

"See Member Thickness table" in

Place
Notes for at CDthe Equation column and place "Varies"

least one pay item to be added during in the Dim. column. If Dimension F
construction. See Alternate Details for varies, place "Varies" in the Dim.
culvert extensions, or if five items column.
are required.
Remove blank rows. End units may have
C) Add any required transverse joints different design fill heights but both

proportionally spaced along the barrel

units need to have the same member

Lable units and add actual lengths of thicknesses.
units along the barrel
9 (:)Th|s portion of table required when
design fill height exceeds limits of
C) Insert STD 703.60 when pipe inlets the standard plans or when culvert cell
are required. Add pipe inlets to Plan height or span is not standard. If only

of Layout Dimensions at appropriate
locations and to Elevation A-A

a portion of the units are nonstandard,
if fill out entire table using the values

visible from elevation. Add inlet data from the standard table where
using notes where space allows, or use applicable. Omit if not required.
tables.

For nonstandard culverts with only

one design fill

supp | eme

®

A for du

table add a

Rdwy and
other la

ntal

No need to revise General
In Fill
lane designation after ¢

al roadways.

insert anothe
ne.

height,
reinforcement table.

add

Elevation A-
Heights

r row for the

T T =

@ Trans

S EEmEs:

(Typ.

1 2 3 4 5 6 Unit No.

@ Trans

i EEmasa:

(Typ.

1 2 3 4 5 6 7 Unit No.

@ Trans

*H*F%%%%*WH

(Typ.

1 2 3 4 5 6 7 8 Unit No.

@ Trans

*H*F%%%%# fH

(Typ.

1 2 3 45 6 7 8 9 Unit No.

@ Trans

S EEEES

|
I

EEa:

(Typ.

12345678910Un|tNo

@ Trans

|
T

TTH

(Typ.

\4—@ Culvert

\4—@ Culvert

\4—@ Culvert

‘ig,@ Culvert

T\A—@ Culvert

\4—@ Culvert

Jt.

Jt.

Jt.

Jt.

Jt.

Jt.

Pipes With Same Diameter lntgps Séged 10r/E|?VatL°ET§'A Supplemental Reinforcement Table (Nonstandard (:)
" ; Ipe Diameter/Lulver culverts with only one design fill height)
XX" Pipe Inlet Data T . /
Station Of fset F.L. Elev. C) (:) (:) Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
KXHXX . XX | xx.xx' XX XXX . XX o ; OC% 5§ o Al Bars J3 Bars H1l Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
- ' ' ) ' Sz./Spa.|Sz.|Spa.l Cl1 K2 Sz.|Spa. C5 |[Sz.Spa.| C6 |[Sz.|Spa.|Sz.|Spa.| C4 K3 |[Sz.Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
XXAXX. XX | XX . XX' XX XXX XX x | x | x| x X X x | x X X | x X X | x X | x X X X | X X X | x X | x | x
XX+XX . XX | XxX.xx"' XX XXX . XX Substitute table for tables shown on Standard Plan 703.47
Ex: Use 0:5 detail for 36"
Pipes With Different Diameters pipe into a 6' tall
culvert.
Plpe Inlet Data ‘LSupplemental Pipe Inlet Details @

Station Offset Dia.|F.L. Elev.
XX+XX . XX | xx.xx"' XX | xx" XXX . XX
XX+XX . XX | xxX.xx"' XX | xx" XXX . XX
XX+XX . XX | xx.xx"' XX | xx" XXX . XX




If any part of the barrel is exposed, the
roadway fill shall be warped to provide
12 inches minimum cover. (Roadway I[tem)

Construction joint key not shown for
clarity, see standard plans 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.

BXCO1 dbl _sq_str

Guidance & Alternate Details

//——A\lernale Details for Multiple Design Fill Heights Cj

(2 of

Corresponds to the border of the
standard drawing for ease

in moving
alternate details (Snap to corner)

Barrel Length

1 2 3 Unit No.

PLAN OF TRANSVERSE

Granular Backfill Limits
r--~ -~ -~ -~ -~ -~ °""Tf™""""™""™"\|f“~""~"""™*™"™"™""™"¢7"°"""¢™"°"°"¢T"~"=~™"="¢°" 7" °"°/" "~ " " °"%7™"T¢4T, o, TTTTTT7™ N I
| o
| | — :
| [ X |
e e mmmmme e ---tﬁ _________ R
Flow 0

€ Culvert

Fill Heights
¢ Rdwy at € Culvert ft
Design (Units 1 & = ft
Design (Units & = ft
. . Design (Units & = ft
Dimensions are based on end
units, except AA is based on Unit . Fill heights are measured from
the top of top slab to the top of earth fill or roadway.
Estimated Quantities Final

Class 4 Excavation cu. yard
Temporary Shoring lump sum
Partial Removal of Culvert-Bridge Concrete lump sum
Class B-1 Concrete (Culverts-Bridge) cu. yard
Reinforcing Steel (Culverts-Bridge) pound

AND STAGE CONSTRUCTION

Remove if not applicable.

10"
' —_— =
: ' ! :
' ! : '
1 ! | [%) 1
' ! ' '
I ! | I
' ! . '
' : | '
: ' ‘ :
' ! I '
conet — U D A U . -
onst. T ; X< T
Joint AJL/////+ ; a :
(Typ.) +— | o !
| . — !
O ) N ) |
Granular Backfill Limitsi
20" e 20"
I o o
| ool® c'
G 3" ¢ Roadway ] =1 3 G
or ¢ Median—s
|
E A+ B | A+ C E
/\ W = Total length normal to € Roadway or ¢ Median /\
PLAN OF LAYOUT DIMENSIONS
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&;t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars| B2 Bars
) TS |BS |TX | TI F Sz .Spa.|Sz.|Spa. C1 K2 Sz .|Spa. C5 Sz.Spa. C6 Sz.|Spa.|Sz./Spa. Cc4 K3 Sz.Spa.| C7 Sz.|Spa.[Sz.|Spa.
X X X X X X - x X X X X X X X X X X X X X X X X X X X
X X X X X e [ X X X X X X X X X X X X X X X X X X X X X X
X X X X X X o x X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.47

r\——-Alternate Estimated Quantities for Culvert

Extensions or when Five Items are Required
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¢ Roadway
or ¢ Median—

Shoulder fo Shoulder

(See Roadway Plans)
I

| A

Const.

E\qxsx&\sxs\/

2 ( ' X

120

TS

(Typ.

Elev. 1
@ ¢ Culvert

Flow
—_—

HT

\\A—Keyed Const.

JointAa\

\
(Typ.

Elev. 2
@ ¢ Culvert

BS

)

N

\47Granular Backfill

Construction
clarity,

joint key not shown for
see standard plans for details.

If any part of the barre
provide 12 inches minimum

is exposed, the
cover. (Roadway

roadway fill
Item)

If unsuitable material is
furnishing and placing of

encountered,
granular

backfill shall be

QQ

shall

be warped to

excavation of unsuitable material
in accordance with Sec 206.

GENERAL ELEVATION A-A

and

(/]
™
(Typ

10" (Typ.)

=
L
Const.

DETAIL A

Const.
Joint
(Typ.) ~

¢ Roadway

E A+ B

or € Median—

A+ C

W = Total length normal

to € Roadway or ¢ Median

|->J>

PLAN OF LAYOUT DIMENSIONS

Designed
Detailed
Checked

Note:

This drawing

is not

to scale.

Follow dimensions.

') CONCRETE BOX CULVERT

|SEC/SUR * TWP *

Layout Dimensions

Var . Equation

=

Equation

Dim. Var . Equation

S - - - X

2S + 2TX + TI

2A + B + C + 2E X

I «

HT - - - X

2V

X X 3" 4+ TX(tan Z) X

IO mn|e

TS - - - X

(A + C + E)(tan 2Z) X

Skew Angle X

w
(%
x

3"(cos Z)

(A + B)(sec Z) X

-~
x
>

(A + B + E)(tan 2Z) X

CcC (A + C)(sec Z) X

(S + T1/2)(sec Z) X

EE |E(sec Z) X

DATE PREPARED

12/18/2024

ROUTE STATE

MO

2EE + BB + CC X

HH | 20" (sec Z) X

I +YY

X QQ | TX(cos Z) X

.- - X

G(sec Z)

X YY | TX(sin Z) X

T
A
B - - - X
C
E

<|H4|O| | R

G+ O + 20" X

HT + TS

12" X

TW |Max{3'-4" or (BS + 12")} X

Hydrologic Data

Elevations

6)—~ Fill Heights

Drainage Area = _ mi?

Design Flood Frequency = ___ years

Upstream (Elev.

1) = (0] Rdwywat ¢ Culvert = ft

Design Flood Discharge = ___ cfs

Downstream

(Elev. 2) = Design (All units) = ft

Pr. Gr.

Design Flood (D.F.) Elevation =

at Tie Sta. =

Base Flood (100-year)

Fill

Base Flood Elevation =

Dimensions are based on end units.
heights are measured from the top of top slab to the top of
earth fill

@)

or roadway.

Base Flood Discharge =

Estimated Backwater = __ ft

Estimated Quantities Final

Outlet Velocity = __ ft/s

Class 4 Excavation

cu. yard X

Roadway Overtopping

Remova |

of Bridges lump sum 1

Overtopping Flood Discharge = ___ cfs

Class B-1 Concrete

(Culverts-Bridge) cu. yard X

Overtopping Flood Frequency

years

Reinforcing Steel

(Culverts-Bridge) pound X

Flood Elevation =

LOCATION SKETCH

Sheet No. 1 of

DISTRICT SHEET NO.

2

COUNTY

JOB NO.

CONTRACT 1ID.

PROJECT NO.

BRIDGE NO.

DESCRIPTION

General Notes:

Design Specifications:
2010 AASHTO LRFD Bridge Design Specifications and 2010
Interim Revisions

Design Loading:
Vehicular = HL-93 minus lane
Equivalent Fluid Pressure =

load, Earth =
30 Ib/cf

120 Ib/cf
(min.), 60 Ib/cf (max.)
Design Unit Stresses:

Class B-1 Concrete (Box Culvert)

Reinforcing Steel (ASTM A615 Grade 60)

c =
fy =

4,000 psi
60,000 psi

Standard Plans:
703.37, 703.42, 703.46, 703.47(3)

Miscel laneous:
MoDOT Construction personnel
culvert constructed:
[J Precast Concrete Box used
[JCast-in-Place Concrete Box used

will indicate the type of box

When alternate precast concrete box 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.

Channel bottom shall
transition of channel
shall

be graded within the right of way for
bed to culvert openings. Channel banks
be tapered to match culvert openings. (Roadway Item)

Traffic Handling:

Structure to be closed during construction.
maintained on during construction.
plans for traffic control.

Traffic to be
See roadway

CULVERT-BRIDGE:
ROUTE * FROM * TO *
ABOUT * MILES * OF
TIE STA.

ROUTE * OVER *

DATE

MO 65102

105 WEST CAPITOL
(1-888-275-6636)

JEFFERSON CITY,

COMMISSION
1-888-ASK-MODOT

DOT

HIGHWAYS AND TRANSPORTATION

MISSOURI
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Pipes With Same Diameter Inlets Sized for Elevation A-A Supplemental Reinforcement Table (Nonstandard
XX" Pipe Inlet Data (Pipe Diameter/Culvert HT) / culverts with only one design fill height) @
0.1 (0.2 [0.3 0.4 [0.5
Station Of fset F.L. Elev. C) (:) (:) Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
XXEXX. XX | xx.xx' XX XXX . XX 0 g 07 o s 0 Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
; ' ' ) ' Sz.|Spa.|Sz.|Spa.| C1 K2 Sz.|Spa. C5 |Sz.Spa.| C6 |Sz.|Spa.|Sz.|Spa.| C4 K3 |Sz.|Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
XX+XX. XX | xx. xx' XX XXX XX X X X X X X X X X X X X X X X X X X X X X X X X X X
XXHXX . XX | XX.xx' XX XXX . XX Substitute table for tables shown on Standard Plan 703.47
Ex: Use 0.5 detail for 36"
Pipes With Different Diameters pipe into a 6' tal
culvert. )
Plpe Inlet Data \—Supp\emental Pipe Inlet Detai\s@
Station Of fset Dia.|F.L. Elev.
XXHXX . XX | Xxx.xx' XX | xx" XXX . XX
XXAXX . XX | XX.xx'" XX | xx" XXX . XX
XXHXX . XX | Xx.xx' XX | xx" XXX . XX
Standard Drawing Guidance
(Do not show on plans. Turn off the
Bridge Construction level to hide)
/f—-A\ternate Plan of Transverse Joints
Some details have been grouped together *** VARIABLE DESIGN FILL HEIGHTS *** N
to allow easy substitution with 1 2 3 4 Unit No. 1 2 345 6 Unit No.
alternate details. To edit grouped Select and delete the details grouped ‘ ‘ F ‘ ‘ ‘ ‘ T
details, select them and press <Ctrl> U. with the Fill Heights table. Select and —¢ Trans. Jt. — ¢ Trans Jt.
C) move the alternate grouped details to (Typ.) s Q ‘ | ‘ + #fl\é\ (Typ.
Ahead station is shown for streams drawing. “% '''' l **** §3§N W\ T T AN
flowing left to right. Arrow must be . i ¢ Culvert ¢ Culvert
flipped for streams that flow right to (D Place "See Member Thickness table" in
left. the Equation column and place "Varies"
in the Dim. column. If Dimension F 1 2 3 4 5 6 7 Unit No.
()IWodlfy Estimated Quantities as varies, place "Varies" in the Dim. 1 2 3 4 5 Unit No.
required. Don't leave blank rows but column. ‘ T‘W ‘ ‘ ‘ ‘ F‘ — & Trans. Jt.
leave space between Estimated ) —¢ Trans It (Typ.)
Quantities and General Notes for at (:)Rgmove blank rows. End units may have S (Typ. j%%'*k*‘*”*'% + ‘r &E\g;ﬁ
least one pay item to be added during different design fill heights but both B v\ e S - v € Culvert
construction. See Alternate Details for units need to have the same member € Culvert
culvert extensions, or if five items thicknesses.
are required. 1 2 3 4 5 6 7 8 Unit No.

This portion of table required when
C) Add any required transverse joints design fill height exceeds |imits of ‘ ‘ ‘ ‘ — ¢ Trans Jt.

proportionally spaced along the barrel. the standard plans or when culvert cell (Typ.
Label units and add actual lengths of height or span is not standard. If only 7§§'7y74747'%'+'+'4r/ \é\E cul t
the units along the barrel. a portion of the units are nonstandard, € Culver

fill out entire table using the values
from the standard table where 1 2 3 45 6 7 8 9 Unit No.
() Insert STD 703.60 when pipe inlets applicable. Omit if not required. ‘ ‘ ‘ ‘ ‘ ‘
are required. Add pipe inlets to Plan — ¢ Trans. Jt.
of Layout Dimensions at appropriate (Typ.)
locations and to Elevation A-A if )€§(*y74747'%'+'+'*+*r1' T\A,@ Culvert

visible from elevation. Add inlet data

using notes where space allows, or use
tables. 1 2 3 45 6 7 8 9 10 Unit No.

C) For nonstandard culverts with only ‘ ‘ ‘ ‘ ‘ ‘ F‘ —C I;aﬂsi Jt.
one design fill height, add yp .
supplemental reinforcement table. XN\ 1 i i el s Bl i N € Culvert

No need to revise General Elevation A-
A for dual roadways. In Fill Heights
table add a lane designation after ¢
Rdwy and insert another row for the
other lane.




If any part of the barrel
roadway fill shall
12 inches minimum cover.

Construction
clarity,

If unsuitable material

excavation of unsuitable material

furnishing and placing of
backfill shall be
with Sec 206.

see standard plans for

is exposed,

(Roadway

joint key not shown for

detai

granular

in accordance

the
be warped to provide
Item)

I's.

is encountered,
and
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Guidance and Alternate Details

V/r—-AIternate Details for Multiple Design Fill Heights (:)

(2 of 2)

Corresponds to the border
standard drawing for

alternate details

ease

of the
in moving
(Snap to corner)

Fill Heights
¢ Rdwy at € Culvert = ft
Design (Units 1 & ) = ft
Design (Units & ) = ft
Design (Units & ) = ft
Dimensions are based on end
units, except AA is based on Unit Fill heights are measured from

. |
the top of top slab to the top of earth fill

or roadway .

Estimated Quantities Final
Class 4 Excavation cu. yard
Temporary Shoring lump sum
Partial Removal of Culvert-Bridge Concrete lump sum
Class B-1 Concrete (Culverts-Bridge) cu. yard
Reinforcing Steel (Culverts-Bridge) pound

o
O
v
1 2 3 Unit No.
‘ T — € Trans. Jt.
(Typ.)
_ BN\N T\A—@ Culvert
PLAN OF TRANSVERSE JOINTS
AND STAGE CONSTRUCTION
Const. Tie StationA—//ﬁ Remove if not applicable
Joint .
(Typ.) +—— N \
| R N | T
I S S
\\\\\\ I~ e ‘
G 020" Gfz~__ BRI
Gnulé\\\\ )
B5 o~ 3
Ik \
!0 :
'77’.1\‘\\!* v
¢ Roadway
or ¢@ Median
YY 8
E A+ B A+ C E
/\ W = Total length normal to @ Roadway or ¢ Median /\
PLAN OF LAYOUT DIMENSIONS
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
Uhllﬂolt ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars| B2 Bars
) TS |BS |TX | TI F Sz .Spa.|Sz.|Spa. Cl K2 Sz .|Spa. C5 Sz.Spa. C6 Sz . Spa.|Sz.|Spa.] C4 K3 Sz .Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
X X X | X X ' - X X X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X ' - X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X | X |- X X X X X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.47

\——Alternate Estimated Quantities for

Culvert Extensions or when
are Required

Five Items




BXCO3 dbl ra str Effective: Mar. 2021 Supersedes: May 2015

2 ( "X ') CONCRETE BOX CULVERT |SEUSW ! WP RGE  ~
[} Roadway
or € Median— Layout Dimensions
Shoulder to Shoulder Var. Equation Dim. Var Equation Dim. Var. Equation Dim.
(See Roadway Plans)
! s - - - X Fol2s + 2Tx + TI o+« W [2A + B + C+ 2E X
B A | A HT - - - X G |2v X X [3" + TX(tan Z) x
C) TS - X H | (A + C+ E)(tan Z) X Z | Skew Angle X
REXK
SRR BS - - X I 3"(cos Z) X BB | (A + B)(sec Z) X DATE PREPARED
Const > - x ) [a+ B+ E)(tan 2) x cc | (A + C)(sec 7) x 12/18/2024
— oin ROUTE STATE
Ne (Typ.) 0 N TI - x K [(s + T1/2)(sec 2) X EE |E(sec Z) x MO
s A s > A - - X L |2EE + BB + CC X HH | 20" (sec Z) X PISTRICT | SHEET NO-
Elev. 1 £ Keyed Const. Elev. 2 - 5 o 1+ vy Tx = 3
@ ¢ Culvert L OW J0|nt41\ @ ¢ Culvert - - - X X QQ (cos Z) X COUNTY
(T . C - - X T G(sec Z) X YY | TX(sin Z) X
Cm K JOB NO.
L . N| E 2 E |G+ O+ 20" X V |HT + TS 12" X TW |Max{3'-4" or (BS + 12")} X
i
\—Granular Backfill ‘ - - - - - CONTRACT 1D
| or (Tyn ) Hydrologic Data Elevations 6)—~ Fill Heights
yp - — — Al PROJECT NO.
Construction joint key not shown for GENERAL ELEVATION A-A Drainage Area = ___ mi Upstream (Elev. 1) = € Rdwy at ¢ Culvert = ft
clarity, see standard plans for details. Design Flood Frequency years Downstream (Elev. 2) = Design (All units) = ft BRIDGE NO.
If any part of the barrel is exposed, the roadway fill shall be warped to Design Flood Discharge = cfs Pr. Gr. at Tie Sta. =
provide 12 inches minimum cover. (Roadway Item) Design Flood (D.F.) Elevation = _____
. . . Dimensions are based on end units
If unsuitable material is encountered, excavation of unsuitable material and Base Flood (100-year) Fill heights are measured from the top of top slab to the
furnishing and placing of granular backfill shall be in accordance with Sec 206. Base Flood Elevation = top of earth fill or roadway. (j
Base Flood Discharge = cfs B P - =
: 9 = oo Estimated Quantities Final |[|3
Estimated Backwater = ft .
i o
20" Outlet Velocity = ft/s Class 4 Excavation cu. yard X =
w i ]
3 (:) Roadway Overtopping Removal of Bridges lump sum 1 2
»‘l Const Overtopping Flood Discharge = cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X o
‘ Joint Overtopping Flood Frequency = years Reinforcing Steel (Culverts-Bridge) pound X
o X
¢~ % o | Flood Elevation =
2 @
w
DETAIL A g
- 3
General Notes: 5 258
Design Specifications: = veR
2010 AASHTO LRFD Bridge Design Specifications and 2010 5 PN
Interim Revisions a w > ©
g >E3
Design Loading: 5 P
Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf E = -
Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) o 2 5
a~— s}
T Design Unit Stresses: Z9 i+ 8
Class B-1 Concrete (Box Culvert) f'c = 4,000 psi mg |_ e
Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 psi >~ S 2
<O .
Standard Plans: =0 O @
©
703.37, 703.44, 703.46, 703.47(3) G C] ®
T

Detail A

20" |0 G
|
|
o |
o] ¢ Roadway
or ¢ Median—=
20" |
E A+B ! A+C E
[\ W = Total length normal to ¢ Roadway or ¢ Median
PLAN OF LAYOUT DIMENSIONS
Designed
Detailed
Checked Note: This drawing is not to scale.

A
4

Follow dimensions.

LOCATION SKETCH

Sheet No. 1

of

Miscel laneous:
MoDOT Construction personnel will indicate the type of box
culvert constructed:

[J Precast Concrete Box used

[JCast-in-Place Concrete Box used

When alternate precast concrete box 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.

Channel bottom shall be graded within the right of way for
transition of channel bed to culvert openings. Channel banks
shall be tapered to match culvert openings. (Roadway Item)

Traffic Handling:

Structure to be closed during construction. Traffic to be
maintained on during construction. See roadway
plans for traffic control.

CULVERT-BRIDGE: ROUTE * OVER *

ROUTE * FROM * TO *
ABOUT * MILES * OF
TIE STA.

MISSOURI




BXCO03 dbl _ra_str

Guidance & Alternate Details

~

(1 of 2)

Pipes With Same Diameter lnl(gt_s S|i32'ed ;Or/lé'elVatitOC'TA)’A Supplemental Reinforcement Table (Nonstandard 5)
; Ipe Diameter/Culver culverts with only one design fill height) L)
XX" Pipe Inlet Data Y 9 9 =
0.1 (0.2 |0.3 [0.4 |0.5
Station Offset F.L. Elev. O O Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
KXEXX . XX | xx.xx' XX XXX . XX 0.60 0(.)7 5§ 0 Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
- Sz.|Spa.|Sz.Spa.| C1 K2 Sz.|Spa. C5 [Sz.Spa. C6 |Sz.Spa.|Sz./Spa.| C4 K3 Sz .|Spa.| C7 Sz.|Spa.[Sz.|Spa.| Gl
XXHXX . XX | XX.XX' XX XXX XX X X X X X X X X X X X X X X X X X X X X X
XXHXX . XX | XX.xx' XX XXX . XX Substitute table for tables shown on Standard Plan 703.47
Ex: Use 0:5 detail for 36"
Pipes With Different Diameters pipe into a 6' tall
culvert. )
Plpe Inlet Data Supplemental Pipe Inlet Details (AD
Station Of fset Dia.|F.L. Elev. -
XX+XX . XX | xx.xx"' XX | xx" XXX . XX
XX+XX . XX | xx.xx"' XX | xx" XXX . XX
XX+XX . XX | Xxx.xx"' XX | xx" XXX . XX
Standard Drawing Guidance
(Do not show on plans. Turn off the
Bridge Construction level to hide)
Some details have bgen groupgd together — Alternate Plan of Transverse Joints
to allow easy substitution with
alternate details. To edit grouped p 4
details, select them and press <Ctrl> U. #%% VARIABLE DESIGN FILL HEIGHTS *#* 1 2 3 4 Unit No. 12 3 4 5 Unit No.
(1) Ahead station is shown for streams ~ ) TT —@¢ Trans. Jt. ‘ T ‘ T |- ¢ Trans. Jt.
~ flowing left to right. Arrow must be @/ySglect and delete the details grouped (Typ.) (Typ.)
flipped for streams that flow right to with the Fill Heights table. Select and 7% 7777 l 7777 # ﬁ/,‘,‘,‘,%ﬁ
left. rgove.the alternate grouped details to ¢ Culvert Mq:_ Culvert
~ rawing. .
(2)Modify Estimated Quantities as — . ) L 1 2 3 4 5 6 Unit No.
~ required. Don't leave blank rows but (b)Place Seg Member Thickness table in ‘ ‘ ‘ ‘ T [ ¢ Trans It
leave space between Estimated 'ghe Equation column and pIace_"Varles" (Typ ) '
Quantities and General Notes for at in the Dim. column. If Dimension F /A ¥ - i
least one pay item to be added during varies, place "Varies" in the Dim. N ¢ culvert
construction. See Alternate Details for column.
culvert extensions, or if five items > . 1 2 3 4 5 6 7 Unit No.
are required () Remove blank rows. End units may have
) a ' ~ different design fill heights but both T T T T T ¢ Trans. t.
(3) Add any required transverse joints units need to have the same member (Typ.)
~ proportionally spaced along barrel. ~ thicknesses. /A LT TN ¢ culvert
Labita\ UT'tS ?Ed gdd aTtuaI lengths of ()This portion of table required when .
units along the barrel. ~ design fill height exceeds |imits of 1 2 3 45 6 7 8 Unit No.
the standard plans or when culvert cell ‘ ‘ ‘ ‘ ‘ ‘ ’\ ¢ Trans. Jt.
(4) Insert STD 703.60 when pipe inlets height or span is not standard. If only (Typ.)
\’a/re required. Add pipe inlets to Plan a portion of the units are nonstandard, _/ ;/7‘7{7‘7+++7r7/[[
of Layout Dimensions at appropriate ';'ll ?ﬁt ert\t|(rje (tjalglgluswag the values “— ¢ Culvert
locations and to Elevation A-A if roT. SIS anOr?wrt .? etvv ere. d 1 2 3 456 7 8 9 Unit N
visible from elevation. Add inlet data applicable. ! ! not required. ni 0.
using notes where space allows, ‘ ‘ ‘ ‘ ‘ ‘ ‘ F | -¢ Trans. Jt.
or use tables. (Typ.)
<§>‘For nonstandard culverts with only 7%7‘747‘7%+{7‘7r7 N ¢ culvert
one design fill height, add .
supplemental reinforcement table. 1 2 3 45 6 7 8 9 10 Unit No.
. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ —¢ Trans. Jt.
(6)No need to revise General Elevation A- H ‘ { ‘ + + { ‘ + F (Typ.)
~ A for dual roadways. In Fill Heights 7/ 1 TV T '%\g
table add a lane designation after ¢ N } € Culvert
Rdwy and insert another row for the
other lane.




/If any part of the barrel is exposed, the
roadway fill shall be warped to provide
12 inches minimum cover. (Roadway I[tem)

joint key not shown for
details.

Construction
clarity, see standard plans for

is encountered,
and

If unsuitable material
excavation of unsuitable material

furnishing and placing of granular
be

backfill shall in accordance

with Sec 206.

BXCO03 dbl _ra str

Guidance & Alternate Details

(2 of 2)

Corresponds to the border of the
standard drawing for ease in moving
alternate details (Snap to corner)

Fill Heights
—Alternate Details for Multiple Design Fill Heights ng‘ € Rdwy at ¢ Culvert = ft
J ) ) Design (Units 1 & ) = ft
Design (Units & ) = ft
Design (Units & ) = ft
Dimensions are based on end
units, except AA is based on Unit Fill heights are measured from
the top of top slab to the top of earth fill or roadway. J
g Estimated Quantities Final
Class 4 Excavation cu. yard X
Temporary Shoring lump sum 1
Partial Removal of Culvert-Bridge Concrete lump sum 1
Class B-1 Concrete (Culverts-Bridge) cu. yard X
¥ Reinforcing Steel (Culverts-Bridge) pound X
@
1 2 3 Unit No. R
T | ¢ Trans. Jt. — Alternate Estimated Quantities for Culvert
(Typ.) Extensions or when Five Items are Required
yy/AR, 4\4—@ Culvert
T
PLAN OF TRANSVERSE JOINTS
AND STAGE CONSTRUCTION

Remove if not applicable. —

3 [ —petail A
" 20" o G
>
g ot ¢ Roadway N
or ¢ Mediangej —
|
E A+ B | A+ C E
/\ W = Total length normal to € Roadway or ¢ Median /\
) ~PLAN OF LAYOUT DIMENSIONS
(c) ‘@)
. N N
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
ﬂ&;t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars| B2 Bars
) TS |BS |TX | TI F Sz.|Spa.[Sz.|Spa Cl K2 Sz .|Spa. C5 Sz.Spa. C6 Sz .Spa.|Sz.|Spa. C4 K3 Sz .Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
X X X | X X I IS X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X X o x X X X X X X X X X X X X X X X X X X X X X X X X
X X X | x X X o x X X X X X X X X X X X X X X X X X X X X X X X X X
- B Substitute table for tables shown on Standard Plan 703.47 )




BXC04 dbl sq fla Effective: Mar. 2021 Supersedes: May 2015
2 ( "X ') CONCRETE BOX CULVERT SEC/SUR ¥ W RGE  *
¢ Roadway . L
Sr ¢ Med)an ! Layout Dimensions
I Var . Equation Dim. Var Equation Dim. Var Equation Dim
Shoulder to Shoulder B
(See Roadway Plans) S - X C - X Q | TX(cos 20°) X
1 HT - - - X D |R+ M+ N+ 20" X R |P(cos 20°) X
B A | A C
— ‘ TS - - - X E |G + 23" X U | (R + M)(tan 20°) X
' RRARRTES ® BS - - X Fola2s + 21x + T1 O+ «x VO[HT + TS - 12" X SATE PREPARED
| X - - X G 2V X w 2Ah+ B+ C + D + E X 12/18/2024
Const. } ROUTE STATE
~ Joint | 1 _ TI - - - X M |N(cos 20°) X Y | TX(sin 20°) x MO
= la (Typ.) ) _ DISTRICT SHEET NO
NS = o A - - X N [3" + TX(tan 10°) X KK |S + T1/2 + U X
- = i > > 1 " " 4
- Flow I e \_Keyed Const. Elev o c B - - x P |2V(sec 20°) x TW [Max{3'-4" or (BS + 12")}| x ——
N I = Joint — @ € Culvert
flev 1 — ~ Hydrologic Data Elevations ()~ Fill Heights 108 NG
. [ .
@ ¢ Culvert I\ : \| E S Drainage Area = ___ mi 2 Upstream (Elev. 1) = [0 Rdwywat ¢ Culvert = ft CONTRACT 1D
\iAfGranular Backfill [ - Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft
| - - _ - PROJECT NO.
Construction joint key not shown for 10" (Typ.) Dengn Flood Discharge . cfs Pr. Gr. at Tie Sta. =
Clarity, see standard plans for details. GENERAL ELEVATION A-A Design Flood (D.F.) Elevation = o e bl o o SRTSGE o
Base Flood (100-year i ; -
If any part of the barrel is exposed, the roadway fill shall be warped to - { Y ) F"é heights are measured from the top of top slab to the top of Ea(ﬁ
provide 12 inches minimum cover. (Roadway Item) Base Flood Elevation = _____ roadway .
If unsuitable material is encountered, excavation of unsuitable material and Base Flood Discharge = ___ cfs Estimated Quantities Final
furnishing and placing of granular backfill shall be in accordance with Sec 206. Estimated Backwater = __ ft
- Class 4 Excavation cu. yard X
Outlet Velocity = __ ft/s -
i o
Roadway Overtopping Removal of Bridges lump sum 1 Z
Overtopping Flood Discharge = ___ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X E
Overtopping Flood Frequency = _ years Reinforcing Steel (Culverts-Bridge) pound X 3
w
___________ Flood Elevation = _____ o
w
=
<<
a
Barrel Length
? ® z 283
_Granular Backfill Limits | . _______ ‘ General Notes: = prgt
. o o
B <
| o | Design Specifications: = 3 L
: - ! 2010 AASHTO LRFD Bridge Design Specifications and 2010 5 PN
T = i Interim Revisions a w > ©
------------------------ P ERECTEET T SRR B ; g e
! ! Design Loading: < P
| ' Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf E - -2
| ! Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) o ah
Flow . ' o— w o
= | w 1 Design Unit Stresses: Z9 e
: Class B-1 Concrete (Box Culvert) 'c = 4,000 psi mg |_ e
I : Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 psi >~ S 2
<O .
! . Standard Plans: %U O b
©
] 703.37, 703.41, 703.46, 703.47(4) o C] ®
T

' '
' ! 0 1
Ll
1 Ll
' '
Const. . I
Joint ' .
Typ.) il
(Typ.) e Pommmmmmeen I S R :
. = ]
7 T . !
' © :
| — I
74 ’”’”””””””””’T””L ,,,,,,,,,,,,,,,,,,,,,,, [ I
Granular Backfill Limits
I /ol . 20"
' ©l o
(o)
¢ Roadway ‘ Zv c 3" G
or ¢ Median—s=d
|
D A+ B N A+ C E
/\ W = Total length normal to € Roadway or ¢ Median
PLAN OF LAYOUT DIMENSIONS
Designed
Detailed
Checked Note: This drawing is not to scale.

A
g

Follow dimensions.

LOCATION SKETCH

Sheet No. 1 of

Miscel laneous:
MoDOT Construction personnel
culvert constructed:
[J Precast Concrete Box used
[JCast-in-Place Concrete Box used

will indicate the type of box

When alternate precast concrete box 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.

Channel bottom shall be graded within the right of way for
transition of channel bed to culvert openings. Channel banks
shall be tapered to match culvert openings. (Roadway Item)

Traffic Handling:

Structure to be closed during construction.
maintained on during construction.
plans for traffic control.

Traffic to be
See roadway

CULVERT-BRIDGE: ROUTE * OVER *

ROUTE * FROM * TO *
ABOUT * MILES * OF
TIE STA.

MISSOURI




BXC04 _dbl _sq_fla Guidance & Al

ternate Details

(1 of 2)

Pipes With Same Diameter In}gts nged ior/E\?vatlogTé'A Supplemental Reinforcement Table (Nonstandard <:>
n ; Ipe Diameter/Culver culverts with only one design fill height)
XX" Pipe Inlet Data T T /
Station Offset F.L. Elev. (:) Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
XXEXX . XX | XX . xx' XX XXX . XX O.g 57 5 5 ) Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
; Sz.|Spa.|Sz.[Spa.| Cl1 K2 Sz.|Spa. C5 |Sz.Spa. C6 |Sz.|Spa.|Sz.Spa.| C4 K3 |Sz.Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
XXHXX . XX | xx.XX' XX XXX XX X X X X X X X X X X X X X X X X X X X X X X X X
XX+HXX . XX | XX.xx' XX XXX . XX Substitute table for tables shown on Standard Plan 703.47
Ex: Uge 0:5 detail for 36"
Pipes With Different Diameters pipe into a 6' tall
culvert.
Plpe Inlet Data ‘LSupplemental Pipe Inlet Details @
Station Offset Dia.|F.L. Elev.
XXHXX . XX | XX.xx"'" XX | xx" XXX . XX
XX+HXX . XX | XX.xx'" XX | xx" XXX . XX
XX+XX . XX | Xxx.xx'" XX | xx" XXX . XX
Standard Drawing Guidance
(Do not show on plans. Turn off the Alternate Plan of Transverse Joints
Bridge Construction level to hide) (
1 2 3 4 Unit No. 1 2 3 4 5 Unit No.
Some details have been grouped together to allow easy T It
substitution with alternate details. To edit grouped € ;ans. :
details, select them and press <Ctrl> U. 7} yp.)
¢ Culvert
(:)Ahead station is shown for streams flowing #%% VARIABLE DESIGN FILL HEIGHTS *** 1 2 3 4 5 6 Unit No.

left to right.
streams that flow right to

Arrow must be flipped for
left.

C) Mod|fy Estimated Quantities as required.
Don't leave blank rows but leave space
between Estimated Quantities and General
Notes for at least one pay item to be added
during construction. See Alternate Details

for culvert extensions, or if five items are
required.
(:)Add any required transverse joints

proportionally spaced along the barrel. Label
units and add actual lengths of units along
the barrel.

C) Insert STD 703.60 when pipe inlets are
required. Add pipe inlets to Plan of Layout
Dimensions at appropriate locations and to
Elevation A-A if visible from elevation. Add
inlet data using notes where space allows, or
use tables.

C) For nonstandard culverts with only one
design fill height, add supplemental
reinforcement table.

(:)No need to revise General Elevation A-A for
dual roadways. In Fill Heights table add a
lane designation after € Rdwy and insert
another row for the other lane.

Select and delete the details grouped with
the Fill Heights table. Select and move the
alternate grouped details to drawing.

C) Place "See Member Thickness table" in the
Equation column and place "Varies" in the
Dim. column. If Dimension F varies, place
"Varies" in the Dim. column.

Remove blank rows. End units may have
different design fill heights but both units
need to have the same member thicknesses.

This portion of table required when design
fill height exceeds |imits of the standard
plans or when culvert cell height or span is
not standard. If only a portion of the units
are nonstandard, fill out entire table using
the values from the standard table where
applicable. Omit if not required.

‘ ‘ ‘ ‘ @ Trans. Jt.

H>\~+\~+ AR

1 2 3 45 6 7 Unit No.
‘ ‘ ‘ ‘ ‘ ‘ ¢ Trans. Jt.
(Typ.)
P e

12 3 4 5 6 7 8 Unit No.
‘ ‘ ‘ ‘ ‘ @ Trans. Jt.

AH*FF++++VWHx11mwm

1 2 3 45 6 7 8 9 Unit No.

- EEESEEEEa: Rk
7777777777777 ¢ culvert
‘ 1‘2‘ 3‘4‘ 5‘6‘ 7‘8 ‘9{%ELfnlt No o

¢ Trans. Jt.
HITTTTTTT B Ve




If any part of the barrel
roadway fill
inches minimum cover .

12

Construction
clarity,

If unsuitable material

excavation of unsuitable material
furnishing and placing of granular
be

backfill

shall

with Sec 206.

shall

in accordanc

joint key not shown for
see standard plans for

e

is exposed,
be warped to provide
(Roadway

is encountered,
and

the

Item)

details.

BXC04 dbl _sq fla

Guidance & Alternate Details

(2 of 2)

%/r—-A\ternate Details for Multiple Design Fill Heights (:)

Corresponds to the border
drawing for
alternate details

standard

of the
ease

(Snap to corner)

in moving

Barrel Length
Granular Backfill Limits | | 1 2 3 Unit No.
© |
| — |
. |
__________________________ U N &1 S :
| [ '
i ! PLAN OF TRANSVERSE JOINTS
i ' AND STAGE CONSTRUCTION
Flow i %) ‘
1
! 1
I 1
i . Remove if not applicable
. 1
[ 3 )
— I
=
]
1 i 1
| 1
E | wn :
! 1
Detail A : ! ;
1
Const. | 44& ! 1 ‘
Joint : REN | '
(Typ.) +— N R e ] ;
1 ! ' > j
! ! ; =
! B ! - !
] ‘ 5 :
. —
3 : I S A 2 R | R !
N Pt Granular Backfill Limits
\(// "
[l - 20
©| ©
¢ Roadway | 25 © 3" G
or ¢ Median— \<
I
D A+ B i A+ C E
/\ W = Total length normal to € Roadway or ¢ Median /\
PLAN OF LAYOUT DIMENSIONS
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
U'\Tolt ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars| B2 Bars
) TS |BS |TX | TI F Sz.|Spa.[Sz.|Spa Cl K2 Sz .|Spa. C5 Sz.Spa. C6 Sz .Spa.|Sz.|Spa. C4 K3 Sz .Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
X X X | x | x | x I | X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X X - x X X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X X I | IR X X X X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.47

Fill Heights

€ Rdwy at € Culvert = ft

Design (Units 1 & ) = ft

Design (Units & ) = ft
Dimensions are based on end Design (Units &) = e
units, except AA is based on Unit . Fill heights are measured from
the top of top slab to the top of earth fill or roadway.

Estimated Quantities Final

Class 4 Excavation cu. yard X
Temporary Shoring lump sum 1
Partial Removal of Culvert-Bridge Concrete lump sum 1
Class B-1 Concrete (Culverts-Bridge) cu. yard X
Reinforcing Steel (Culverts-Bridge) pound X

\¥—-Alternate Estimated Quantities for Culvert

Extensions or when Five

Items are Required




BXCO5 dbl la fla Effective: Mar. 2021 Supersedes: May 2015

2 ( "X ') CONCRETE BOX CULVERT SEC/SUR ¥ W RGE  *
¢ Roadway |
or ¢ Median—
! Layout Dimensions
Shoulder to Shoulder y
(See Roadway Plans) Var . Equation Dim. Var Equation Dim. Var . Equation Dim.
B A \ A c S - - - X K (S + TI1/2)(sec Z) X BB | (A + B)(sec Z) X
— @)\ HT - - - X L AA + BB + CC + DD + EE X CC | (A + C)(sec Z) X
Warped fill i NS TS - - - X M N(cos 20°) X DD [R + M + N + 20" X
§ =
Const. P == BS - - X N 3" + TX(tan 10°) X EE | E(sec Z) X DATE PREPARED
- (J.Or'”t = _ TX - X o |1 + vy X HH | 20" (sec Z) X 12/18/2024
= la yp.) N ROUTE STATE
N> a TI - - - X P 2V[sec(Z + 20°)] X I1 |20"(cos Z) X MO
= \; > .
- Elev. 1 Fl Keyed Const. = A - - x Q | TX(cos 20°) X KK | S + TI1/2 + U X prsTRICT SHEET NO-
: rlow Joint 5
@ E|Culvert B - - X R |P(cos 20°) X LL | (AA + BB + DD)(cos Z) X OONTY
- C - - - X T G(sec Z) X MM | 3"[cos Z + cos(Z - 20°)] X
o JOB NO.
|k || —Granular Backfill e b | +MM+RR.® @ x U | (R + M)(tan 20°) x QQ | TX(cos Z) X
nu < E |[G+0+ 20" x V |HT + T5 - 12" X RR |Plcos(z - 20°)] x CONTRACT 10
GENERAL ELEVATION A-A Fol2s + 2Tx + TI FCx O wl2a+B+c+D+E+ss X ss |F(sin 2) X TR
Cons;ruction joint key not shown for_ G 2V X X 3" 4+ TX(tan 2Z) X TT | TX[sin(20°- Z)] @@
clarity, see standard plans for details. H (A+C+E)tan 2) M Y [ Tx(sin 20°) N YY | TX(sin 2) M BRIDGE NO.
I'f any part of the barrel is exposed, the roadway fill shall be warped to I 3" (cos Z) M Z | skew Angle M TW |Max{3'-4" or (BS + 12")} X
provide 12 inches minimum cover. (Roadway Item)
) . ) J (AA + BB + DD)(sin Z) X AA | F(tan Z)/2 X
If unsuitable material is encountered, excavation of unsuitable material and
furnishing and placing of granular backfill shall be in accordance with Sec 206. - - - -
Hydrologic Data Elevations 6)+ Fill Heights
=
Drainage Area = ___ mi? Upstream (Elev. 1) = [ Rdwywat ¢ Culvert = ft =
- =
¢ Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft o
Const. Design Flood Discharge = ___ cfs Pr. Gr. at Tie Sta. = é
Joint Design Flood (D.F.) Elevation = __ a
ood Dimensions are based on end units.
Base Flood (100-year) Fill heights are measured from the top of top slab to the
Base Flood Elevation = top of earth fill or roadway. @
Base Flood Discharge = cfs . S .
[~ : 9 = - Estimated Quantities Final
P Const.| Estimated Backwater = __ ft CI e " g
“ 3. Joint |outlet Velocity = __ ft/s ass xcavation cu. var X E
Roadway Overtopping Removal of Bridges lump sum 1 a
DETAIL B Overtopping Flood Discharge = ___ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X = I
Overtopping Flood Frequency = years Reinforcing Steel (Culverts-Bridge) pound X © Fog
—= = © ©
o T T = T~ T~ Flood Elevation = __ @ f_ﬁ %gﬁ'
| % e
I < gre
‘ General Notes: % c5o
' Design Specifications: EZ ng
1 2010 AASHTO LRFD Bridge Design Specifications and 2010 o a5
) | Interim Revisions %; 58
Detail za w9
| Design Loading: = |— =)
Const. / | Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf Ve 2
Joint ’ ‘ Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) ;:8 O o
- ©
~" Design Unit Stresses: I @
LT Class B-1 Concrete (Box Culvert) f'c = 4,000 psi T -
| Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 psi
Standard Plans: nDc
T 703.37, 703.43, 703.46, 703.47(4) 3
Miscel laneous: A
MoDOT Construction personnel will indicate the type of box E
culvert constructed:
[J Precast Concrete Box used
[JCast-in-Place Concrete Box used
When alternate precast concrete box sections are used, the
minimum distance from inside face of headwalls to precast
sections measured along the shortest wall shall be 3 feet.
12 Reinforcement and dimensions for wings and headwalls shall
be in accordance with Missouri Standard Plans.
Channel bottom shall be graded within the right of way for
transition of channel bed to culvert openings. Channel banks
LOCATION SKETCH shall be tapered to match culvert openings. (Roadway Item)
¢ Roadway . .
or € Median Traffic Handling:
' / J YY 8 Structure to be closed during construction. Traffic to be
' maintained on during construction. See roadway
A+ B | A+ C E plans for traffic control.
A W = Total length normal to ¢ Roadway or ¢ Median A B.M
PLAN OF LAYOUT DIMENSIONS
CULVERT-BRIDGE: ROUTE * OVER *
Designed ROUTE * FROM #* TO *
Deta?led ABOUT * MILES * OF
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. 1 of TIE STA. _________




BXCO5 dbl _sq fla Guidance & Alternate Details (1 of 2)

Pipes With Same Diameter Inlets Sized for Elevation A-A
. (Pipe Diameter/Culvert HT)
XX" Pipe Inlet Data Supplemental Reinforcement Table (Nonstandard
- 0.1 10.2 [0.3 10.4 0.5 culverts with only one design fill height) @
Station Offset |F.L. Elev. ol O O O /
XX+XX . XX | XX.xx' XX XXX . XX 0.6‘? 0.7 0.8 0. Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
XXX . XX | X0, xx ' XX XX . XX Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
Sz.|Spa.|Sz.[Spa.| CI1 K2 Sz.|Spa. C5 [Sz.Spa.| C6 |[Sz.|Spa.|Sz.|Spa.| C4 K3 Sz.Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
XXAXX . XX | XX XX XX XXX . XX X X X X X X X X X X X X X X X X X X X X X X X X X X
Ex: Use 0.5 detail for 36" Substitute table for tables shown on Standard Plan 703.47
Pipes With Different Diameters pipe into a 6' tall
culvert. )
Plpe Inlet Data MSupplemental Pipe Inlet Details @
Station Offset Dia.|F.L. Elev.
XXHXX . XX | XX.xx'" XX | xx" XXX . XX
XXHAXX . XX | XX.xx' XX | xx" XXX . XX
XXHEXX XX | XX . xx ' XX | xx" XXX . XX

Standard Drawing Guidance
(Do not show on plans. Turn off the
Bridge Construction level to hide)

Some details have been grouped together to allow
easy substitution with alternate details. To edit
grouped details, select them and press <Ctrl> U.

Alternate Plan of Transverse Joints
@Ahead station is shown for streams flowing left /

to right. Arrow must be flipped for streams that
flow right to left. #*% VARIABLE DESIGN FILL HEIGHTS *** 1 2 3 4 Unit No. 1 2 3 4 5 Unit No.
i i —¢ Trans. Jt. +—C¢ Trans. Jt.
@Modlfy Estimated Quantities as required. Don't Select and delete the details grouped with the ‘ ‘ T T € (Typ.) (Typ.)
leave blank rows but leave space between Fill Heights table. Select and move the alternate ) \
Estimated Quantities and General Notes for at grouped details to drawing. € Culvert — ¢ Culvert
least one pay item to be added during 1 2 3 4 5 6 Unit No.
construction. See Alternate Details for culvert . .
: - . . : Place "See Member Thickness table" in the [
extensions, or if five items are required. ®Equation column and place "Varies" in the Dim. ‘ ‘ ‘ ‘ F € T;?BS Jt.
column. If Dimension F varies, place "Varies" in |
the Dim. column. N_¢ culvert
@Add any required transverse joints ) } 1 2 3 4 5 6 7 Unit No.
proportionally spaced along the barrel. Label @Remove blank rows. End units may have different
units and add actual lengths of units along the design fill heights but both units need to have ‘ ‘ ‘ ‘ ‘ ‘ T —@¢ Trans. Jt.
barrel. the same member thicknesses. ‘ | ‘ ++<r &e\ (Typ.)
77777777 N 7&@ Culvert
@lnsert STD 703.60 when pipe inlets are @This portion of table required when @ )
required. Add pipe inlets to Plan of Layout esign fill height exceeds |imits of the standard 1 2 3 45 6 7 8 Unit No.
Dimensions at appropriate locations and to plans or when culvert cell height or span is not ‘ ‘ ‘ ‘ ‘ ‘ ‘ T ¢ Trans It
I_Elevat|on A—A_|f visible from elevation. Add standard. If only a portion of the units are T .
inlet data using notes where space allows, or nonstandard, fill out entire table using the yp-
use tables. values from the standard table where applicable. (T 7 T T WANY ¢ culvert
Omit if not required.
@For nonstandard culverts with only one design 123456 7 89 Unit No
fill height, add supplemental reinforcement table. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ T —¢ Trans. Jt.
(Typ.)
: EEEEEEEEa N
@No need to revise General Elevation A-A for €
dual roadways. In Fill Heights table add a lane 1 2 3 4 5 6 7 8 9 10 Unit No.
designation after ¢ Rdwy and insert another row
for the other lane. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ T —C -H_;‘BS) Jt.
e e e B W SO
@ J

@For skews 20° or more, remove Detail C, remove
TT from the equation for D and place "N/A" in the
Dim. column for Dim. TT. Will first need to drop
Detail C from group by selecting it, then
pressing <Ctrl> U.




If any part of the barrel is exposed, the
roadway fill shall be warped to provide
12 inches minimum cover. (Roadway I[tem)

Construction joint key not shown for
clarity, see standard plans 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.

Detai

Const. '
Joint )
(Typ.) —

N

BXCO5 dbl _sq fla

Guidance & Alternate Details

(2 of 2)

/——Alternate Details for Multiple Design Fill Heights (:)

Corresponds to the border of
standard drawing for ease in moving
alternate details (Snap to corner)

the

20"

K
S

DETAIL B

¢ Roadway
or ¢ Median—

1 2 3 Unit No.
‘ ‘ F‘ —¢€ Trans. Jt.

PLAN OF TRANSVERSE JOINTS
AND STAGE CONSTRUCTION

Remove if not applicable

o
LL | o
\ A+ B | A+ C
[\ W = Total length normal to € Roadway or ¢ Median
PLAN OF LAYOUT DIMENSIONS
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&;t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars H3 Bars Bl Bars| B2 Bars
) TS |BS |TX | TI F Sz.Spa.|Sz.|Spa. Cl K2 Sz .|Spa. C5 Sz. C6 Sz . Spa.|Sz. Sz .Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
X X X X X ' X X X X X X X X X X X X X X X X X X X X
X X X X X X ' X X X X X X X X X X X X X X X X X X X X X
X X X X X X ' X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.47

Fill Heights
¢ Rdwy at € Culvert ft
Design (Units 1 & = ft
Design (Units & = ft
. . Design (Units & = ft
Dimensions are based on end
units, except AA is based on Unit . Fill heights are measured from
the top of top slab to the top of earth fill or roadwa
Estimated Quantities Final

Class 4 Excavation cu. yard
Temporary Shoring lump sum
Partial Removal of Culvert-Bridge Concrete lump sum
Class B-1 Concrete (Culverts-Bridge) cu. yard
Reinforcing Steel (Culverts-Bridge) pound

\——Alternate Estimated Quantities for Culvert

Extensions or when Five Items are Required




BXC06 dbl ra fla Effective: Mar. 2021 Supersedes: May 2015
2 ( "X ') CONCRETE BOX CULVERT SEC/SUR  * Twp RGE  *
¢ Roadway
or ¢ Median—
Layout Dimensions
Shoulder to Shoulder y
(See Roadway Plans) Var . Equation Dim. Var Equation Dim. Var. Equation Dim
B A | A c S - - - X K (S + TI1/2)(sec Z) X BB | (A + B)(sec Z) X
| (:2\ HT - - - X L AA + BB + CC + DD + EE X CC | (A + C)(sec Z) X
warped fill— — AR © Ts - X M |N(cos 20°) x DD [R + M + N + 20" x
Const. P - | BS - - X N | 3" + TX(tan 10°) X EE | E(sec Z) X DATE PREPARED
- g?'”t \ _ T o x o |1 + vy X HH | 20" (sec 2) X 12/18/2024
=l a yp.) ) A ROUTE STATE
o o "
o ;‘ ] = > % TI - - - X P 2V[sec(Z + 20°)]1 X I1 |20"(cos Z) X , MO
- D “—Keyed Const. El 2 c A - - x Q | TX(cos 20°) X KK |S + TI/2 + U x PISTRICT [ SHEET NO-
Flow_ | T Joint @ evt ] rt 6
‘ \ @ ¢ Culver B - X R |P(cos 20°) X LL | (AA + BB + DD)(cos Z) X SO
| 3 £ - C - - X T |G(sec Z) X MM | 3"[cos Z + cos(Z 20°)1] X
Elev. 1 / =2 JOB NO.
@ € Culvert N N G | Backtill ‘ N| = i‘ D IT + MM + RR(:::::%A%ii X U (R + M)(tan 20°) X QQ | TX(cos Z) X
| ranutar Backti | E |G+ 0+ 20" X vV |HT + TS - 12" X RR | P[cos(Z - 20°)] X CONTRACT 1D
10" -
GENERAL ELEVATION A-A 1] | F |25 + 2TX + TI OFCx D | w |2a+8B+C+D+E+5S X ss |F(sin z) X EE—
Construction joint key not shown for G 2V X X 3" 4+ TX(tan 2Z) X TT | TX[sin(20° - Z)] <:>~4<::::>
clarity, see standard plans for details. H (A+C+E)tan 2) M Y [ Tx(sin 20°) N YY | TX(sin 2) M BRIDGE NO.
If any part of the barrel is exposed, the roadway fill shall be warped to I 3" (cos Z) M Z | skew Angle X TW |Max{3'-4" or (BS + 12")} X
provide 12 inches minimum cover. (Roadway Item)
) . ) J (AA + BB + DD)(sin Z) X AA | F(tan Z)/2 X
If unsuitable material is encountered, excavation of unsuitable material and
furnishing and placing of granular backfill shall be in accordance with Sec 206. - - - -
Hydrologic Data Elevations 6)+ Fill Heights
=
Drainage Area = ___ mi? Upstream (Elev. 1) = (0} Rdwywat ¢ Culvert = ft =]
- =
Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft it
. N o
Design Flood Discharge = ___ cfs Pr. Gr. at Tie Sta. = Q
Design Flood (D.F.) Elevation = __ a
ood Dimensions are based on end units.
v Base Flood (100-year) Fill heights are measured from the top of top slab to the
= Base Flood Elevation = top of earth fill or roadway. (j
o) | 2258 "Tlood Tlevation = ..
O Base Flood Discharge = cfs . P K
| ) : 9 = - Estimated Quantities Final
Estimated Backwater = __ ft
| 4 E ti .
— utlet Velocity = _ ft/s Class xcavation cu. yard X E
Roadway Overtopping Removal of Bridges lump sum 1 a
Overtopping Flood Discharge = ___ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X = o~
. . o o
N4 Overtopping Flood Frequency = _ years Reinforcing Steel (Culverts-Bridge) pound X E = Eg
©o ©
77777777777 Flood Elevation = ﬁ % on
4 2R
o 5y
‘ 5 grg
T 3 General Notes: z ek
} Design Specifications: E - -2
| 2010 AASHTO LRFD Bridge Design Specifications and 2010 o a5
. Interim Revisions o— &a
| T Z9 L2
i Design Loading: = |_ =
. Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf 9 % 2
| Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) g 8 () o
| @
,,1‘ Design Unit Stresses: I @
T Class B-1 Concrete (Box Culvert) f'c = 4,000 psi T -
;ff’ ' Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 ps

/’)// _
/Xiéé;ail B

It 20" |0 G
Detail A ot _-er?
Const. /,/’//
Joint -7 9l -
-7 ol®
-7 ¢ Roadway \ |
or ¢ Median—=
LL| |
\éé/x‘ - A+ B 1 A+ C E
/\ W = Total length normal to ¢ Roadway or ¢ Median

PLAN OF LAYOUT DIMENSIONS

Designed
Detailed
Checked

Note: This drawing is not to scale.

A
4

Follow dimensions.

LOCATION SKETCH

Sheet No. 1 of

Standard Plans:

703.37, 703.45, 703.46, 703.47(4)

Miscel laneous:

MoDOT Construction personnel

culvert constructed:

will indicate the type of box

[J Precast Concrete Box used
[JCast-in-Place Concrete Box used

When alternate precast concrete box sections are used,

minimum distance from insi

the
de face of headwalls to precast

shall be 3 feet.

MISSOURI

sections measured along the shortest wall
Reinforcement and dimensions for wings and headwalls shall

be in accordance with Missouri Standard Plans.

Channel bottom shall be graded within the right of way for
transition of channel bed to culvert openings. Channel banks
shall be tapered to match culvert openings. (Roadway Item)

Traffic Handling:

Structure to be closed during construction
maintained on during construction.
plans for traffic control.

Traffic to be
See roadway

B.M.

CULVERT-BRIDGE:
ROUTE * FROM % TO %

ABOUT * MILES * OF
TIE STA.

ROUTE * OVER *




BXCO06 dbl ra fla Guidance & Alternate Details (1 of 2)

Pipes With Same Diameter Inlets Sized for Elevation A-A
. (Pipe Diameter/Culvert HT)
XX Plpe Inlet Data Supplemental Reinforcement Table (Nonstandard
- 0.1 10.2 (0.3 10.4 0.5 / culverts with only one design fill height) Cj
Station Offset F.L. Elev. () (:)
o - - -
XXHXX . XX | XX.xx' XX XXX . XX 0.6 0.7 0.8 0.9 Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
XXX XX | XX xx' XX XX . XX Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
(::) Sz .|Spa.|Sz.|Spa. C1l K2 Sz .|Spa. C5 Sz .|Spa. C6 Sz .|Spa.|Sz.|Spa.| C4 K3 Sz .|Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
XXAXX XX | XX xx' XX XXX . XX x | x | x| x X X X | x X X | X X x | x | x| x X X X | X X X | x X | x | x
Ex: Use 0.5 detail for 36" Substitute table for tables shown on Standard Plan 703.47
Pipes With Different Diameters pipe into a 6' tall
culvert. )
Plpe Inlet Data XSuppIemental Pipe Inlet Details @
Station Of fset Dia.|F.L. Elev.
XX+XX . XX | XX.xx"'" XX | xx" XXX . XX
XX+HXX . XX | XX.xx' XX | xx" XXX . XX
XX+XX . XX | XX.xx" XX | xx" XXX . XX

Standard Drawing Guidance

(Do not show on plans. Turn off the

Bridge Construction level to hide)

Some details have been grouped together to

allow easy substitution with alternate

details. To edit grouped details, select them

and press <Ctrl> U. /r—-A\ternate Plan of Transverse Joints

(:)Ahead station is shown for streams flowing s
left to right. Arrow must be flipped for 1 2 3 4 Unit No. 1 2 3 4 5 Unit No.
streams that flow right to left. *#* VARTABLE DESIGN FILL HEIGHTS *** ‘ ‘ F‘W T

‘ T—W F> —¢ Trans. Jt. — € I;;BSj jt.
i i Typ.) '
. . S . Select and delete the details grouped with (Typd T T T T . .

C> Mod!fy Estimated Quantities as required. <:>the Fill Heights table. Select and move the N ¢ Culvert
Don't leave blank rows but leave space alternate grouped details to drawin ¢ Culvert ¢
between Estimated Quantities and General group 9 1 2 3 4 5 6 Unit No.
Notes for at least one pay item to be added ‘ ‘ ‘ ‘ ‘ F
during construction. See Alternate Details (®Place "See Member Thickness table” in the — € Trans. Jt.
for culvert extensions, or if five items are Equation column and place "Varies" in the b T T ¥ 7(Typ.)
required. Dim. column. If Dimension F varies, place y/ N_¢ Culvert

"Varies" in the Dim. column.

(:)Add any required transverse joints L2345 6 7 Unit No.
proportional ly spaced along the barrel. Label (O Remove blank rows. End units may have ‘ ‘ ‘ ‘ ‘ ‘ ‘ —€ Trans. Jt.
units and add actual lengths of units along different design fill heights but both units (Typ.)
the barrel. need to have the same member thicknesses. —7k7|7w7—+—+—#47— 7§4,@ cul ¢

ulver

(@ insert STD 703.60 when pipe inlets are (@ This portion of table required when design 1 23456 7 8 Unit No.
required. Add pipe inlets to Plan of Layout fill height exceeds limits of the standard ‘ ‘ ‘ ‘ ‘ ‘ ‘ T | ¢ Trans. Jt
Dimensions at appropriate locations and to plans or when culvert cell height or span is (T ) '
Elevation A-A if visible from elevation. Add not standard. If only a portion of the units LV R R B . e
inlet data using notes where space allows, or are nonstandard, fill out entire table using N_¢ Culvert
use tables. the values from the standard table where

applicable. Omit if not required. 1 2 3 4 5 6 7 8 9 Unit No.

(:)For nonstandard culverts with only one ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ F‘ —¢ Trans. Jt.
design fill height, add supplemental (Typ.)
reinforcement table. —7y74747—%—+—+—7+7r1— 1{47@ cul ¢

ulver

(:)No need to revise General Elevation A-A for 1 2 3 45 6 7 8 9 10 Unit No.
dual roadways. In Fill Heights table add a
lane designation after ¢ Rdwy and insert ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ F‘ — ¢ I;ansj Jt.
another row for the other lane. ‘ { ‘ + + # ‘ { r /% / yp-

77777777 T §4—@ Culvert

C) For skews 20° or more, remove Detail C,
remove TT from the equation for D and place
"N/A" in the Dim. column for Dim. TT. Will
first need to drop Detail C from group by
selecting it, then pressing <Ctrl> U.




If any part of the barrel
roadway fill shall be warped to pr
12 inches minimum cover. (Roadway

Construction
clarity,

joint key not shown f
see standard plans for

If unsuitable material
excavation of unsuitable material
furnishing and placing of granular
backfill shall be in accordance
with Sec 206.

is exposed, t

ovide
Item)

or

details.

is encountered,

and

N

he

BXC06 dbl ra fla

20"

Guidance & Alternate Details

/——Alternate Details for Multiple Design Fill Heights (:)

(2 of 2)

I

Detail

\ Const.

Remove if

1 2 3 Unit No.

t— ¢ Trans.
(Typ.)

/7N ¢ cu
PLAN OF TRANSVERSE

Jt.

vert

JOINTS

AND STAGE CONSTRUCTION

not applicable

|
|
' Joint P I/ .
\ T X _-" ©
L (Typ) - | 2= O
\ - ¢ Roadway < v
\ or ¢ Mediangj
\
B
\ég/x\ 7 A+ B | A+ C E
/\ W = Total length normal to € Roadway or ¢ Median /\
PLAN OF LAYOUT DIMENSIONS
© O LOCATION SKETCH
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&:t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars| B2 Bars
) TS |BS |TX | TI F Sz.Spa.|Sz.|Spa Cl K2 Sz .|Spa. C5 Sz.Spa. C6 Sz . Spa.|Sz.|Spa.] C4 K3 Sz .Spa.| C7 Sz.|Spa.|Sz.|Spa.| Gl
X X X | x | x | x I | X X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X X R [ X X X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X | X I | X X X X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.47

Corresponds to the
standard drawing fo
alternate details

border
r ease

of

the
in moving
(Snap to corner)

Fill Heights
¢ Rdwy at ¢ Culvert = ft
Design (Units 1 & ) = ft
Design (Units & ) = ft
. ) Design (Units & ) = ft
Dimensions are based on end
units, except AA is based on Unit . Fill heights are measured from
the top of top slab to the top of earth fill or roadwa

Estimated Quantities Final
Class 4 Excavation cu. yard
Temporary Shoring lump sum
Partial Removal of Culvert-Bridge Concrete lump sum
Class B-1 Concrete (Culverts-Bridge) cu. yard
Reinforcing Steel (Culverts-Bridge) pound

®

r\-—-Alternate Estimated Quantities for Culvert Extensions or

when Five Items are Required




BXCO7 tri sq str Effective: Mar. 2021 Supersedes: May 2015
"
¢ Roadway 3( 'x ') CONCRETE BOX CULVERT |SEC/SUR WP RGE
or €@ Median—
| .
Shoulder to Shoulder @ LayOUt Dimensions
(See Roadway Plans) Var . Equation Dim Var. ‘ Equation Dim. Var . Equation Dim.
s A | A s - X TI - X ) 35 + 2TX + 2TI O x >
C) HT - - - X A - X G |2V X
R TS - - - X B - X V |HT + TS - 12" X
BS - - - X C - X w 2A + B + C + 2E X DATE PREPARED
NN = —~ TX . X E |G + 23" X TW |Max{3'-4" or (BS + 12")} X 12/18/2024
~ o il - ROUTE STATE
- > S MO
- Elev. 1 El - \—Keyed Const. Elev. 2 c Hydl’0|OgIC Data Elevations @_\ Fill HelghtS DISTRICT SHEET NO.
: R T Joint Culvert - > T 7
@ ¢ Culvert . @ ¢ Drainage Area = ___ mi Upstream (Elev. 1) = ¢ Rdwy at € Culvert = ft GO
1 a - Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft
} =la - N
Z ;‘ Design Flood Discharge = ___ cfs Pr. Gr. at Tie Sta. = JOB NO.
\‘7Granular Backfill ! ~ Design Flood (D.F.) Elevation = __
| 0" (T ) Base Flood (100-year) Dimensions are based on end units. CONTRACT 1D.
! yp - - Fill heights are measured from the top of top slab to the
Construction joint key not shown for GENERAL ELEVATION A-A Base Flood Elevation = _____ top of earth fill or roadway. @ PROJECT NO.
clarity, see standard plans for details. Base Flood Discharge = fs
— i iti Final
If any part of the barrel is exposed, the roadway fill shall be warped to Estimated Backwater = __ ft Estimated Quantities BRIDGE NO-
provide 12 inches minimum cover. (Roadway Item) " Class 4 Excavation cu. yard X
Outlet Velocity = __ ft/s
If unsuitable material is encountered, excavation of unsuitable material and : Removal of Bridges lump sum 1
furnishing and placing of granular backfill shall be in accordance with Sec 206. Roadway Overtopping | .
Overtopping Flood Discharge = ___ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X
Overtopping Flood Frequency = years Reinforcing Steel (Culverts-Bridge) pound X
=
___________ Flood Elevation = _____ o
=
@)z
o
]
wn
w
a
Barrel Length E
® 8
Granular_ Backfill Limits______ |l _____________
1 = NP
| 5 ess
1 = =8
i s Sow
! 8 Lo
! 5 grg
! General Notes: z ns®
. Design Specifications: E - Sg ~
——— 2010 AASHTO LRFD Bridge Design Specifications and 2010 o a5
! Interim Revisions o— a2
---- Zun ko]
[ << un w =
| Design Loading: = |— =)
\ Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf Ve 2
B f" Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) gga () o
©
107, Design Unit Stresses: I @
- L Class B-1 Concrete (Box Culvert) f'c = 4,000 psi I -
e L Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 ps
| —_
. Standard Plans: z
‘ 703.37, 703.80, 703.86, 703.87(4) 3
i Miscel laneous: A
. MoDOT Construction personnel will indicate the type of box E
R T culvert constructed:
U [J Precast Concrete Box used
! [JCast-in-Place Concrete Box used
- e ey i When alternate precast concrete box sections are used, the
Granular Backfill L|m|ts] minimum distance from inside face of headwalls to precast
20" | /< 20" sections measured along the shortest wall shall be 3 feet
[ © (. Reinforcement and dimensions for wings and headwalls shall
G 3 € Roadway | < s 3 G be in accordance with Missouri Standard Plans.
or ¢ Median ) Channel bottom shall be graded within the right of way for
| transition of channel bed to culvert openings. Channel banks
E A+ B i A+ C E shall be tapered to match culvert openings. (Roadway Item)

Designed
Detailed
Checked

W = Total length normal

to €@ Roadway or ¢ Median

|->J>

PLAN OF LAYOUT DIMENSIONS

Note: This drawing is not

to scale.

>

Follow dimensions.

LOCATION SKETCH

Sheet No. 1 of

Traffic Handling:

Structure to be closed during construction. Traffic to be

maintained on during construction. See roadway
plans for traffic control.
B.M.

CULVERT-BRIDGE: ROUTE * OVER *

ROUTE * FROM * TO *
ABOUT * MILES * OF
TIE STA.




BXCO7 tri_sq_str

Guidance & Alternate Details

(1 of 2)

Pipes With Same Diameter Inlets Sized for Elevation A-A
. (Pipe Diameter/Culvert HT)
XX" Pi Inlet Dat
pe e ata 0.1 (0.2 [0.3 [0.4 [0.5
Station Of fset F.L. Elev. (:)
XXEXX . XX | xx.xx' XX XXX . XX o o C) (:> Supplemental Reinforcement Table (Nonstandard
’ . ’ 0.6 0.7 0.8 0. culverts with only one design fill height) (:)
XX+XX . XX | XX.xXx"' XX XXX . XX
XX+HXX . XX | XxX.Xxx"'" XX XXX . XX (::) Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
Ex: Use 0.5 detail for 36" Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars B1 Bars B2 Bars
Pipes With Different Diameters pipe into a 6' tall Sz .Spa.|Sz.|/Spa. C1 K2 Sz.|Spa. C5 Q8 Sz .Spa. C6 Q9 Sz ./Spa.|Sz.|Spa. C4 K3 Sz.Spa. C7 Q10 |Sz.|Spa.|Sz.|Spa.| Gl
culvert. X X X X X X X X X X X X X X X X X X X X X X X X X X X
Pipe Inlet Data Substitute table for tables shown on Standard Plan 703.87
Station Of fset Dia.|F.L. Elev.
XX+XX . XX | xx.xx"' XX | xx" XXX . XX
XX+XX . XX | Xxx.xx"' XX | xx" XXX . XX
XX+XX . XX | Xxx.xx"' XX | xx" XXX . XX
\\——Supplementa\ Pipe Inlet Details (:)
Standard Drawing Guidance
(Do not show on plans. Turn off the . .
Bridge Construction level to hide) Jr—-A\ternate Plan of Transverse Joints
) 1 2 3 4 5 Unit No.
Some details have been grouped together to 1 2 3 4 Unit No. ‘ ‘ (‘T T
allow easy substitution with alternate @ Trans Jt.
details. To edit grouped details, select them tﬂ ‘ { ‘ K +t+ (Typ.
and press <Ctrl> U. N € Culvert
(:)Ahead station is shown for streams flowing ©TT VARIABLE DESIGN FILL HEIGHTS * 12 3 4 5 6 Unit No.
left to right. Arrow must be flipped for . _ ‘ ‘ ‘ ‘ @ Trans It
streams that flow right to left. Select and delete the details grouped with (Typ.
the Fill Heights table. Select and move the = | D
alternate grouped details to drawing. N € Culvert
C) Mod|fy Estimated Quantities as required.
Don't leave blank rows but leave space . . L 1 2 3 4 5 6 7 Unit No .
between Estimated Quantities and General C) Place "See Member TthkheS% tableH in the
Notes for at least one pay item to be added Equation column and place "Varies" in the ‘ ‘ ‘ ‘ @ Trans Jt.
during construction. See Alternate Details Dim. column. If Dimension F varies, place (Typ.
for culvert extensions, or if five items are "Varies" in the Dim. column. 7#ﬂ'7k7‘7¢7'% + {f ”4 v
required. € Culvert
(:)Remove blank rows. End units may have ) 1 2 3 4 5 6 7 8 Unit No.
@ Add any reauired tranverse joints e it TS L ace B0 Lot merghl® Bt Dotk units (TTTTTT Tl erans, oc
proportionally spaced along the barrel. Label (Typ.
units and add actual lengths of units along 7tﬂ—7k7|7w7—+ + # r |F1§L7
the barrel. (] This portion of table required when design € Culvert
fill height exceeds |imits of the standard
C) Insert STD 703.60 when pipe inlets are plans or when culvert cell height or span is 1 2 3 4 5 6 7 8 9 Unit No.
required. Add pipe inlets to Plan of Layout not standard. I1f only a portion of the units ‘ ‘ ‘ ‘ ‘ ‘ ‘ @ Trans Jt.
Dimensions at appropriate locations and to are nonstandard, fill out entire table using (Typ.
Elevation A-A if visible from elevation. Add the values from the standard table where ,tﬂ,,y,J,w,,%,+,+,,+,ri,ﬁiixg
inlet data using notes where space allows, or applicable. Omit if not required. ¢ Culvert
use tables.
1 2 3 45 6 7 8 9 10 Unit No.
For nonstandard culverts with only one ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ @ Trans Jt.
design fill height, add supplemental (Typ
reinforcement table. B S el et el T 1
| HHH%HHFHLWVQM

C) No need to revise General Elevation A-A for
dual roadways. In Fill Heights table add a
lane designation after ¢ Rdwy and insert
another row for the other lane.




If any part of the barrel is exposed, the

roadway fill shall be warped to provide BXCO7 tri sq str

12 inches minimum cover. (Roadway I[tem)

Construction joint key not shown for
clarity, see standard plans 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.

y/r—-AIternate Details for Multiple Design Fill Heights (:)

Guidance & Alternate Details (2 of 2)

Corresponds to the border of the
standard drawing for ease in moving
alternate details (Snap to corner)

Barrel Length

Granular Backfill Limits

¢ Culvertgj\

B i I jﬂ ''''''''' L A e R
h .
' : Tie Station |

! |
0 =
! e e I o G
! | 7
Ll ' ‘
1 Ll
: | | wn
1 Ll
' ! |
Ll
Const. T iintelihs Sttt bommmmmmooe- "'&9 """""
Joint AAJ////,«///% ; =
(Typ.) +— | o
| —
4N
Granular Backfill Limits:
" |
20 i o .
T ©
| o|®
G 3" ¢ Roadway Nglw 0
or ¢ Median—s
|
E A+ B i A+ C

W = Total length normal to € Roadway or ¢ Median

|->J>

PLAN OF LAYOUT DIMENSIONS

© @

1 2 3 Unit No.

¢ Trans. Jt.
(Typ.)

T\A—@ Culvert

PLAN OF TRANSVERSE JOINTS
AND STAGE CONSTRUCTION

Remove if not applicable

Dimensions are based on end
units, except AA is based on Unit
the top of top slab to the top of

Fill Heights

at ¢ Culvert = ft
(Units 1 & ) = ft
(Units & ) = ft
(Units & ) = ft

. heights are measured from
earth fill or roadway.

Estimated Quantities Final
Class 4 Excavation cu. yard X
Temporary Shoring lump sum 1
Partial Removal of Culvert-Bridge Concrete lump sum 1
Class B-1 Concrete (Culverts-Bridge) cu. yard X
Reinforcing Steel (Culverts-Bridge) pound X

®

\L—-Alternate Estimated Quantities for
Items are Required

when Five

. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&;t ngégh Thickness Al Bars J3 Bars H1 Bars J4 Bars H3 Bars B1 Bars| B2 Bars
TS |BS |TX | TI F Sz.Spa.|Sz.|Spa. Cl K2 Sz .|Spa. C5 Q8 C4 K3 Sz.Spa.| C7 Q10 |Sz.|Spa. .|Spa.| Gl
X X X X X X oo x X X X X X X X X X X X X X X X X X X X
X X X X X X oo x X X X X X X X X X X X X X X X X X X X
X X X X X X I [ X X X X X X X X X X X X X X X X X X X
Substitute table for Standard Plan 703.87

Culvert Extensions or




BXC08 tri la str Effective: Mar. 2021 Supersedes: May 2015
3¢ ' X ') CONCRETE BOX CULVERT ISEC’SUR ! WP RGE  ~
¢ Roadway
or € Median— Layout Dimensions
Shoulder to Shoulder Var. Equation Dim Var Equation Dim. Var. Equation Dim
(See Roadway Plans)
! s - - X F |35 + 2Tx + 2T1 (b X W [2a + B +C+ 2E X
B A | A c HT - - - x G |2V X X | 3" + TX(tan Z) x
@ TS - X H | (A + C+ E)(tan Z) X Skew Angle X
AREXKK
SRR BS - - X I 3"(cos Z) X BB | (A + B)(sec Z) X DATE PREPARED
Gonst. > - X ) [a+ B+ E)(tan 2) x cc [ (A + C)(sec 2) x 12/18/2024
— . ROUTE STATE
We (Typ.) o - TI S x K | (35/2 + T1)(sec 2) X EE | E(sec 2) x MO
s > A - - X L |2EE + BB + CC X HH | 20" (sec Z) x DISTRICT | SHEET NO-
— Elev. 1 — \—Keyed Const. = 8
. T { -
@ ¢ Culvert Joint — B X O | I +YY X QQ | TX(cos Z) X OONTY
5 . C - - X T G(sec Z) X YY | TX(sin Z) X
& . JOB NO.
N . 2 E |G+ O+ 20" X V |HT + TS 12" X TW |Max{3'-4" or (BS + 12")} X
s
\—Granu\ar Backfill ‘ ~ . . . - CONTRACT 1D
| Hydrologic Data Elevations 6)—~ Fill Heights
N PROJECT NO.
GENERAL ELEVATION A-A Drainage Area = ___ mi° Upstream (Elev. 1) = C Rdwywat ¢ Culvert = ft
Conschtion joint key not shown for_ Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft BRIDGE NO.
clarity, see standard plans for details. Design Flood Discharge = ___ cfs Pr Gr at Tie Sta =
If any part of the barrel is exposed, the roadway fill shall be warped to Design Flood (D.F.) Elevation = _____
provide 12 inches minimum cover. (Roadway Item) Dimensions are based on end units.
Base Flood (100-year) Fill heights are measured from the top of top slab to the
I[f unsuitable material is encountered, excavation of unsuitable material and Base Flood Elevation = top of earth fill or roadway. @
furnishing and placing of granular backfill shall be in accordance with Sec 206. To0d haroe = . .
Base Flood Discharge = cfs B P - =
: 9¢ = - Estimated Quantities Final g
Estimated Backwater = _ ft -
- Class 4 Excavation cu. yard X a
bty Outlet Velocity = __ ft/s =
i ]
¥ Roadway Overtopping Removal of Bridges lump sum 1 2
v /5[ Overtopping Flood Discharge = _ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X o
] 5. Const . Overtopping Flood Frequency = years Reinforcing Steel (Culverts-Bridge) pound X
.’ Joint Flood Elevation =
8 e —
3
20" @
w
DETAIL A g(
N
= 203
5 gz
= =83
s Sow
4 =R
Srel o i
b & Yrsg
' General Notes: z il
S~
‘:\~\ Design Specifications: EZ -2
_ ! 2010 AASHTO LRFD Bridge Design Specifications and 2010 o a5
' Interim Revisions %; 58
SCL < wn il
Design Loading: — |_ Y
Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf ﬁ% 2
Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max. ;:8 O o
©
Const Design Unit Stresses: I @
Joint' Class B-1 Concrete (Box Culvert) f'c = 4,000 psi I -
(Typ.) Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 psi
Standard Plans: nDc
703.37, 703.82 703.86, 703.87 (4) 3
Miscel laneous: A
MoDOT Construction personnel will indicate the type of box E
culvert constructed:
[J Precast Concrete Box used
[JCast-in-Place Concrete Box used
i When alternate precast concrete box sections are used, the
. minimum distance from inside face of headwalls to precast
g\\ sections measured along the shortest wall shall be 3 feet.
i Reinforcement and dimensions for wings and headwalls shall
be in accordance with Missouri Standard Plans.
|
| Channel bottom shall be graded within the right of way for
transition of channel bed to culvert openings. Channel banks
| LOCATION SKETCH shall be tapered to match culvert openings. (Roadway Item)
€ Roadway .
or ¢ Median— o Traffic Handling:
i < Structure to be closed during construction. Traffic to be
. maintained on during construction. See roadway
E A+ B | A+ C plans for traffic control.
A W = Total length normal to €@ Roadway or ¢ Median B M
PLAN OF LAYOUT DIMENSIONS
CULVERT-BRIDGE: ROUTE * OVER *
Designed ROUTE * FROM #* TO *
Deta?led ABOUT * MILES * OF
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. 1 of TIE STA.
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Guidance & Alternate Details (1 of 2)

1 Pipes With Same Diameter

Inlets Sized for Elevation A-A
(Pipe Diameter/Culvert HT)

XX" Pipe Inlet Data

0.1 [0.2 0.3 (0.4 0.5
Station Offset F.L. Elev.
o ol O (:)
XXEXX . XX | XX .xx" XX XXX . XX 0.6 0.7 0.8 0.

XXEXX . XX | XX.xx" XX XXX . XX
XXEXX . XX [ XX . Xxx" XX XXX . XX (::)

Pipes With Different Diameters

Ex: Use 0.5 detail for 36"

Pipe Inlet Data

Station Of fset Dia.|F.L. Elev.
XXHXX . XX | xx.xx"'" XX | xx" XXX . XX
XXHXX . XX | XxxX.xx"' XX | xx" XXX . XX

XXHXX . XX | XX.xx'" XX | xx XXX . XX

pipe into a 6' tall Supplemental
culvert. %//F_

Reinforcement Table
culverts with only one design fill

(Nonstandard
height) ®

\\\——Supplemental Pipe Inlet Details (:)

Standard Drawing Guidance

(Do not show on plans. Turn off the
Bridge Construction level to hide)

Some details have been grouped together to allow
easy substitution with alternate details. To edit
grouped details, select them and press <Ctrl> U.

(:)Ahead station is shown for streams flowing
left to right. Arrow must be flipped for
streams that flow right to left

C)IWodify Estimated Quantities as required.
Don't leave blank rows but leave space
between Estimated Quantities and General
Notes for at least one pay item to be added
during construction. See Alternate Details
for culvert extensions, or if five items are
required.

(:)Add any required transverse joints
proportionally spaced along the barrel. Label
units and add actual lengths of units along
the barrel.

() Insert STD 703.60 when pipe inlets are
required. Add pipe inlets to Plan of Layout
Dimensions at appropriate locations and to
Elevation A-A if visible from elevation. Add
inlet data using notes where space allows, or
use tables.

For nonstandard culverts with only one
design fill height, add supplemental
reinforcement table.

C> No need to revise General Elevation A-A for
dual roadways. In Fill Heights table add a
lane designation after ¢ Rdwy and insert
another row for the other lane.

Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
Sz .Spa.|Sz.|Spa. C1l K2 Sz.|Spa. C5 Q8 [Sz.Spa. C6 Q9 Sz .|Spa.|Sz.|Spa. Cc4 K3 Sz .Spa.| C7 Q10 |Sz.|Spa.|Sz.|Spa.| Gl
X X X X X X X X X X X X X X X X X X X X X X X X X X
L Substitute table for tables shown on Standard Plan 703.87
Jr—-A\ternate Plan of Transverse Joints
s N
1 2 3 4 Unit No. 1 2 3 4 5 Unit No.
##% VARIABLE DESIGN FILL HEIGHTS *** TT ¢ Trans. Jt. ‘ TT T ¢ Trans. Jt.
(Typ.) \ (Typ.)
Select and delete the details grouped with 4;% ———— l 7777 §\§‘ 7\@—7‘—7{7—‘7—K— Y\
the Fill Heights table. Select and move the € Culvert € Culvert
alternate grouped details to drawing. 1 2 3 4 5 6 Unit No.
—¢ Trans. Jt.
C) Place "See Member Thickness table" in the ‘ ‘ ‘ ‘ F‘ € (Typ.)
Equation column and place "Varies" in the B v \ A R S l -
Dim. column. If Dimension F varies, place \_,@ Culvert
"Varies" in the Dim. column. .
1 2 3 45 6 7 Unit No.
C) Remove blank rows. End units may have ‘ ‘ ‘ ‘ ‘ ‘ — ¢ I;ansj Je.
different design fill heights but both units yp-
need to have the same member thicknesses. =\ | T WX € Culvert
This portion of table required when design 123456 7 8 Unit No.
fill height exceeds limits of the standard ‘ ‘ ‘ ‘ ‘ ‘ F‘ —¢€ Trans. Jt.
plans or when culvert cell height or span is (Typ.)
not standard. If only a portion of the units jﬁ%—fyf}fwf—%—+—+ 7r; A
are nonstandard, fill out entire table using € Culvert
the values from the standard table where .
applicable. Omit if not required. 1 2 3 4 5 6 7 8 9 Unit No.
(T T T T T T e e
(Typ.)
S L ' WSSO
1 2 3 45 6 7 8 9 10 Unit No.
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ F‘ —¢ Trans. Jt.
\ (Typ.)
. CEES SRR
J




If any part of the barrel

roadway fill shall

12 inches minimum cover.

Construction
clarity,

If unsuitable material
excavation of unsuitable material

is exposed,
be warped to provide
(Roadway

see standard plans for

Item)

joint key not shown for
details.

is encountered,

and

furnishing and placing of granular

backfill shall
with Sec 206.

be

in accordance

the

N

BXCO8 _tri_la_str

Guidance & Alternate Details

(2 of

Corresponds to the border of

standard drawing for
alternate details

ease

the
in moving
(Snap to corner)

)\

Fill Heights
Alternate Details for Multiple Design Fill Heights (:) ¢ Rdwy at € Culvert ft
/ Design (Units 1 & ) = ft
Design (Units & ) = ft
. . Design (Units & ) = ft
vy Dimensions are based on end
—— units, except AA is based on Unit Fill heights are measured from
the top of top slab to the top of earth fill or roadwa
=
g Estimated Quantities Final
Class 4 Excavation cu. yard
DETAIL A Temporary Shoring lump  sum
o Partial Removal of Culvert-Bridge Concrete lump sum
Class B-1 Concrete (Culverts-Bridge) cu. yard
Reinforcing Steel (Culverts-Bridge) pound
1 2 3 Unit No. \
Alternate Estimated Quantities for Culvert
‘ F‘ — € T;;BSi Je. Extensions or when Five Items are Required
- N )
\\— ¢ Culvert
PLAN OF TRANSVERSE JOINTS
AND STAGE CONSTRUCTION
Const.
g?;g?)— Remove if not applicable.
—
¢ Roadway Detail A;;
or ¢ Median%‘ o
. o
|
E A+ B | A+ C E
/\ W = Total length normal to € Roadway or ¢ Median /\
PLAN OF LAYOUT DIMENSIONS
© @
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&;t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars B1 Bars| B2 Bars
) TS |BS |TX | TI F Sz.Spa.|Sz.|Spa Cl K2 Sz .|Spa. C5 Q8 |Sz.Spa C6 Q9 Sz./Spa.|Sz.|Spa. C4 K3 Sz.Spa.| C7 Q10 |Sz.|Spa.[Sz.|Spa.|Gl
X X X | X | x | x oo x X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X X oo x X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X | x x | x I | X X X X X X X X X X X X X X X X X X X X X X X X X X X X
L Substitute table for tables shown on Standard Plan 703.87




BXCO09 tri ra str Effective: Mar. 2021 Supersedes: May 2015

* * *
3( 'x ') CONCRETE BOX CULVERT |SEC’SUR e RGE
¢ Roadway
or € Median— Layout Dimensions
Shoulder to Shoulder Var. Equation Dim. Var. Equation Dim. Var. Equation Dim.
See Roadway Plans
( ey ) s X Fol3s + 2Tx + 271 OFC x D] wlea+s+c+2e x
B A | A c @)\ HT - - - X G |2v X X | 3" + TX(tan Z) X
: . @ TS - X H | (A+ C+ E)(tan Z) X Z | Skew Angle X
S AREXKK
SRR BS - - - X 1 3"(cos Z) X BB | (A + B)(sec Z) X DATE PREPARED
Gonst. TX - x J | (A + B + E)(tan 2Z) X CC | (A + C)(sec 2) x 12/18/2024
— ROUTE STATE
ae (Typ.) o - TI S x K |(35/2 + T1)(sec 2) x EE | E(sec 7) x MO
s N\ > 2 A - X L | 2EE + BB + CC X HH | 20" (sec Z) X prsTRICT SHEET NO-
Elev. 1 Flow £ Keyed Const. Elev. 2 - B o |1 + vy 2
@ ¢ Culvert 20 J0|nt~\ @ ¢ Culvert - - - X + X QQ | TX(cos Z) X COUNTY
T — = C - - X T | G(sec Z) X YY | TX(sin Z) X
o . JOB NO.
L . N| E 2 E |G+ O+ 20" X V |HT + TS - 12" X TW |Max{3'-4" or (BS + 12")} X
s
\—Granu\ar Backfill ‘ ~ . . . - CONTRACT 1D
| or (Tyn ) Hydrologic Data Elevations )~ Fill Heights
yp . - - PROJECT NO.
GENERAL ELEVATION A-A Drainage Area = ___ mi’ Upstream (Elev. 1) = o} Rdwywat ¢ Culvert = ft
Construction joint key not shown for Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft BRIDGE NO.
clarity, see standard plans for details. Design Flood Discharge = ___ cfs br Gr ot Tie Sta =
If any part of the barrel is exposed, the roadway fill shall be warped to Design Flood (D.F.) Elevation = _____
provide 12 inches minimum cover. (Roadway Item) Dimensions are based on end units.
Base Flood (100-year) Fill heights are measured from the top of top slab to the
If unsuitable material is encountered, excavation of unsuitable material and Base Flood Elevation = top of earth fill or roadway. @
furnishing and placing of granular backfill shall be in accordance with Sec 206. = Flood Disch .
ase 00 ischarge = cfs B P - =
: 9¢ = - Estimated Quantities Final g
Estimated Backwater = _ ft -
20" - Class 4 Excavation cu. yard X a
" Outlet Velocity = __ ft/s =
i ]
Roadway Overtopping Removal of Bridges lump sum 1 2
" Const . Overtopping Flood Discharge = ___ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X o
‘ Joint o Overtopping Flood Frequency = years Reinforcing Steel (Culverts-Bridge) pound X
% A . Flood Elevation =
- ®
DETAIL A =
3
b = a3
o eSa
= =383
= Sow
4
g 5.
w o>
General Notes: 2 =c3
=4 SV 4
Design Specifications: EZ -2
2010 AASHTO LRFD Bridge Design Specifications and 2010 o a5
s Interim Revisions %; 58
0 o2
Design Loading: — |_ Y
Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf ﬁ% 2
Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) ;:8 O o
©
Design Unit Stresses: I @
Class B-1 Concrete (Box Culvert) f'c = 4,000 psi I -
Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 psi
I —_
. Standard Plans: nDc
| 1 L 703.37, 703.84, 703.86, 703.87(4) 3
x’,// Miscel laneous: A
_4-|"—Detail A MoDOT Construction personnel will indicate the type of box E
-7 culvert constructed:
20" lo G [J Precast Concrete Box used
[JCast-in-Place Concrete Box used
When alternate precast concrete box sections are used, the
minimum distance from inside face of headwalls to precast
! . sections measured along the shortest wall shall be 3 feet.
¥ y Const. 1 - Reinforcement and dimensions for wings and headwalls shall
v Joint v PR be in accordance with Missouri Standard Plans.
F(Typ ) — .- -\ LA
' / é; § ‘g . Channel bottom shall be graded within the right of way for
H - © transition of channel bed to culvert openings. Channel banks
//}\x\\a \9_')‘?, c LOCATION SKETCH shal |l be tapered to match culvert openings. (Roadway Item)
g - er® € Roadway ‘4
N 1 or ¢ Median— Traffic Handling: )
YY L G -~ 1 20" | Structure to be closed during construction. Traffic to be
maintained on during construction. See roadway
E A+ B ! A+ C E plans for traffic control.
A W = Total length normal to € Roadway or ¢ Median A B.M.
PLAN OF LAYOUT DIMENSIONS
CULVERT-BRIDGE: ROUTE * OVER *
Designed ROUTE * FROM #* TO *
Deta?led ABOUT * MILES * OF
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. 1 of TIE STA. _________
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Pipes With Same Diameter

XX" Pipe Inlet Data

Station Of fset F.L. Elev.
XXHXX . XX | xX.xx' XX XXX . XX
XX+XX . XX | Xxx.xx" XX XXX . XX
XX+XX . XX | XxX.xx"' XX XXX . XX

Inlets Sized for

Elevation A-A
(Pipe Diameter/Culvert HT)

0.1 (0.2 |[0.3

ol O

0.4

O

o
0.6 0.7 0.

000

0.

Pipes With Different Diameters

Ex: Use 0.5 detail
pipe into a 6'

culvert.

Pipe Inlet Data

Station Offset Dia.|F.L. Elev.
XXAXX . XX | Xx.xx"'" XX | xx" XXX . XX
XXAXX . XX | Xxx.xx"' XX | xx" XXX . XX
XX+XX . XX | XX.xx' XX | xx" XXX . XX

\\——Supplemental Pipe Inlet Detai\s(:)

Standard Drawing Guidance

(Do not show on plans. Turn off the
Bridge Construction level to hide)

Some details have been grouped together
substitution with alternate details.

details, select them and press <Ctrl> U.

C:)Ahead station is shown for

streams flowing

left to right. Arrow must be flipped for

streams that flow right to

left.

()IWodify Estimated Quantities as required.

Don't leave blank rows but

leave space

between Estimated Quantities and General

Notes for at least one pay

item to be added

during construction. See Alternate Details

for culvert extensions, or

required.

if five items are

C) Add any required transverse joints
proportionally spaced along the barrel. Label
units and add actual lengths of units along

the barrel.

C) Insert STD 703.60 when pipe

inlets are

required. Add pipe inlets to Plan of Layout

Dimensions at appropriate

locations and to

Elevation A-A if visible from elevation. Add
inlet data using notes where space allows, or

use tables.

C) For nonstandard culverts with only one
design fill height, add supplemental

reinforcement table.

C) No need to revise General

Elevation A-A for

dual roadways. In Fill Heights table add a
lane designation after € Rdwy and insert

another row for the other

lane.

to allow easy
To edit grouped

Guidance & Alternate Details

(1 of 2)

Reinforcement Table

Supplemental
%//F_-culverts with only one design fill

(Nonstandard
height)

®

Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
J3 Bars H1 Bars H2 Bars H3 Bars Bl Bars B2 Bars
Sz.|Spa.l C1 K2 Sz .|Spa. C5 Q8 .|Spa. C6 Q9 .|Spa. .Spa.| C7 Sz. G1
X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.87
/r—-A\ternate Plan of Transverse Joints
2 3 4 Unit No. 2 3 4 5 Unit No.
“* VARIABLE DESIGN FILL HEIGHTS *** (\T —¢ Trans. Jt. ‘ ‘ F; | ¢ Trans. Jt.
(Typ.) (Typ.)
Select and delete the details grouped with *% '''' i **** #\ —7‘—7}7—‘7—#—%[—
Heights table. Select and move the € Culvert IH N—¢ culvert
alternate grouped details to drawing. 2 3 4 5 6 Unit No.
‘ F‘ — &€ Trans. Jt.
"See Member Thickness table" in the
Equation column and place "Varies" in the ,,‘,,J,,‘,,%,%#,
column. If Dimension F varies, place \——@ Culvert
in the Dim. column. 2 3 4 5 6 7 Unit No.
C) Remove blank rows. End units may have ‘ F‘ & Trans. Jt.
different design fill heights but both units M
need to have the same member thicknesses. KA,@ Culvert
C) 2 3 45 6 7 8 Unit No.
This portion of table required when design
height exceeds |imits of the standard ‘ ‘ F‘ —@€ Trans. Jt.
plans or when culvert cell height or span is /éé + 4{ r
not standard. If only a portion of the units 7 T é?‘;,
are nonstandard, fill out entire table using € Culvert
the values from the standard table where > 34 56 7 8 9 Unit No
Omit if not required. :
‘ ‘ F‘ —¢ Trans. Jt.
AR RS - N
1 2 3 45 6 7 8 9 10 Unit No.
‘ ‘ ‘ — ¢ Trans. Jt.
EEESNEREES AN




If any part of the barrel is exposed, the )

roadway fill shall be warped to provide
12 inches minimum cover. (Roadway I[tem)

joint key not shown for
details.

Construction
clarity, see standard plans for

is encountered,
and

If unsuitable material
excavation of unsuitable material
furnishing and placing of granular
backfill shall be in accordance
with Sec 206.

BXCO09 _tri_ra_str

Guidance & Alternate Details

(2 of 2)

Corresponds to

standard drawing for

alternate detai

the border of the
ease in moving

I's (Snap to corner)

)\

Fill Heights
Alternate Details for Multiple Design Fill He\ghts(:> ¢ Rdwy at € Culvert = ft
20" L J Design (Units 1 & ) = ft
B Design (Units & ) = ft
‘ ) ) Design (Units & ) = ft
Const. Dimensions are based on end
‘ Joint units, except AA is based on Unit Fill heights are measured from
&ii/ " wel 8 the top of top slab to the top of earth fill or roadwa
7 o f - — :
W Lond Estimated Quantities Final
2
Class 4 Excavation cu. yard X
DETAIL A d
Temporary Shoring lump sum 1
o Partial Removal of Culvert-Bridge Concrete lump sum
Class B-1 Concrete (Culverts-Bridge) cu. yard X
Reinforcing Steel (Culverts-Bridge) pound X
¢t 1 2 3 Unit No. \
Alternate Estimated Quantities for Culvert
s —@¢€ Trans. Jt. : - !
P (Typ.) Extensions or when Five Items are Required
I I Y & S
: AL ¢ cunven
I
PLAN OF TRANSVERSE JOINTS
v AND STAGE CONSTRUCTION
:10”
e . - Remove if not applicable.
1 — ’ Qe“ ,—‘—— -
B N e\ T e
[ - -
v .- .-
' ”’ —’— - .
. PP Detail A
v -
= SN Taa y Pt e 0 G
-r” T
L T
! —"’ '
] : __—" | -
¥ ' Const. 1 Pt ///]'
. 1 - -~
E Joint :, ’(i/(’.\m\‘ ‘
-\ .
' - \
‘ ,x(”\aa“ 3]s
_otu\? | 2= ®
_ Q =
o o |
& ¢ Roadway |
or € Median—>
|
A+ B | A+ C E
W = Total length normal to € Roadway or ¢ Median /\
PLAN OF LAYOUT DIMENSIONS
© @
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&;t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars| B2 Bars
) TS |BS |TX | TI F Sz.Spa.|Sz.|Spa Cl K2 Sz .|Spa. C5 Q8 |Sz.Spa C6 Q9 Sz./Spa.|Sz.|Spa. C4 K3 Sz.Spa.| C7 Q10 |Sz.|Spa.[Sz.|Spa.|Gl
X X X | x | x | x ' - X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X ' - X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X | X X | X |- X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
L Substitute table for tables shown on Standard Plan 703.87




BXC10 tri sq fla Effective: Mar. 2021 Supersedes: May 2015

3¢ ' X ') CONCRETE BOX CULVERT SEC/SUR ¥ WP RGE  ~
¢ Roadway | . L
Sr ¢ Med)an = Layout Dimensions
! Var . Equation Dim. Var Equation Dim. Var Equation Dim.
Shoulder to Shoulder °
(See Roadway Plans) 5 - X ¢ - X Q | TX(cos 20°) X
1 C)\ HT - - - X D |R+ M+ N+ 20" X R |P(cos 20°) X
B A | A C
— ‘ TS - - X E |G + 23" X U | (R + M)(tan 20°) X
' RRARRTES ® BS - - X Fo|3s + 2Tx + 271 ©)+ x VO[HT + TS - 12" X SATE PREPARED
| X - - X G 2V X w 2A+ B + C + D + E X 12/18/2024
Const. } ROUTE STATE
~ Joint | 1 _ TI - - - X M |N(cos 20°) X Y | TX(sin 20°) x MO
= la (Typ.) ) _ DISTRICT SHEET NO
NS = ~le A - - X N [3" + TX(tan 10°) X KK |35/2 + T1 + U X 10
—C T >
— Fl | — \ Keyed Const Ele 2 = B - - X P 2V(sec 20°) X TW | Max{3'-4" or (BS + 12")} X COUNTY
ow : 4 ! V. =
N I = Joint — @ € Culvert
flev 1 — _ Hydrologic Data Elevations ©6)—~ Fill Heights OB WD
. [ .
@ € Culvert I\ ‘ \| Zl2 Drainage Area = ___ mi’ Upstream (Elev. 1) = € Rdwy'at ¢ Culvert = ft CONTRECT T
\iAfGranular Backfill ! = Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft
B N _ PROJECT NO.
| 10" (Typ.) Design Flood Discharge = ___ cfs Pr. Gr. at Tie Sta. =
Construction joint key not shown for GENERAL ELEVATION A-A Design Flood (D.F.) Elevation = o e bl o o SRIBeE T
clarity, see standard plans for details. Base Flood (100-year) Fill heights are measured from the top of top slab to the
If any part of the barrel is exposed, the roadway fill shall be warped to Base Flood Elevation = _____ top of earth fill or roadway. Cj
provide 12 inches minimum cover. (Roadway Item) Base Flood Discharge = cfs - —
: g€ = Estimated Quantities Final
If unsuitable material is encountered, excavation of unsuitable material and Estimated Backwater = __ ft -
furnishing and placing of granular backfill shall be in accordance with Sec 206. " Class 4 Excavation cu. yard X
Outlet Velocity = ft/s -
i o
Roadway Overtopping Removal of Bridges lump sum 1 Z
Overtopping Flood Discharge = ___ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X E
Overtopping Flood Frequency = ___ years Reinforcing Steel (Culverts-Bridge) pound X 3
w
___________ Flood Elevation = _____ o
w
=
<<
a
3 382
et E o m
Y N Barrel Length @ E §£$
' ﬁ\\\\¥7777 Granular_ Backfill Limits_ | E L)gg
o : 1 S 8. w
1 ! w0 =k ©
> ! General Notes: B %
2 o t < Ea
o ——— ——— . Design Specifications: E = -
' Q ‘ N ' 2010 AASHTO LRFD Bridge Design Specifications and 2010 o ok
\ ] | Interim Revisions Q- £3
' ' ' Zun ko]
1 M ' 1 <wn w =
¥ ! ! ' Design Loading: = |— =)
. R 1 20 : Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf 9 % 2
i 1. I Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) [<§ () o
h - - : @
1 I ! | Design Unit Stresses: I °
. E;i ! € Culvert | ! Class B-1 Concrete (Box Culvert) f'c = 4,000 psi T -
' \ \ | - ' Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 psi
s i e —t-—t-—-——— 3= po—-—-—- —utr--nf—-—- _--—]---=-=- -1 —
: 44//? 1 Standard Plans: 4
' Tie Station . 10! a 2
] : 703.37, 703.81, 703.86, 703.87(4) 3
| Miscel laneous: ]
1 MoDOT Construction personnel will indicate the type of box E
' culvert constructed:
. [JPrecast Concrete Box used
Const. ' [JCast-in-Place Concrete Box used
Joint !
(Typ.) : When alternate precast concrete box sections are used, the
T 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 shal
1 I be in accordance with Missouri Standard Plans.
% \ - ‘ Ao it At :
NP Granular Backfill Limitsl Channel bottom shall be graded within the right of way for
v 1 /<) . 20" transition of channel bed to culvert openings. Channel banks
i 8 © G LOCATION SKETCH shall be tapered to match culvert openings. (Roadway Item)
¢ Roaawzy gl 3" G Traffic Handling:
or € Median \ Structure to be closed during construction. Traffic to be
| maintained on during construction. See roadway
D A+ B N A+ C E plans for traffic control.
/\ W = Total length normal to ¢ Roadway or ¢ Median /\ B.M.

PLAN OF LAYOUT DIMENSIONS

Designed
Detailed
Checked Note: This drawing is not

to scale. Follow dimensions

Sheet No

1

of

CULVERT-BRIDGE: ROUTE * OVER *

ROUTE * FROM * TO *
ABOUT * MILES * OF
TIE STA.




BXC10 tri_sq fla

Guidance & Alternate Details

(1 of 2)

\\——Supplemental Pipe Inlet Details (:)

Standard Drawing Guidance

(Do not show on plans. Turn off the
Bridge Construction level to hide)

Some details have been grouped together
allow easy substitution with alternate
details. To edit grouped details, select them
and press <Ctrl> U.

to

(:)Ahead station is shown for streams flowing
left to right. Arrow must be flipped for
streams that flow right to left

©

Modify Estimated Quantities as required.
Don't leave blank rows but leave space
between Estimated Quantities and General
Notes for at least one pay item to be added
during construction. See Alternate Details
for culvert extensions, or if five items are
required.

C) Add any required transverse joints
proportionally spaced along the barrel.
units and add actual
the barrel.

Label
lengths of units along

@

Insert STD 703.60 when pipe inlets are
required. Add pipe inlets to Plan of Layout
Dimensions at appropriate locations and to
Elevation A-A if visible from elevation. Add
inlet data using notes where space allows, or
use tables.

For nonstandard culverts with only one
design fill height, add supplemental
reinforcement table.

©

C:)No need to revise General Elevation A-A for
dual roadways. In Fill Heights table add a
lane designation after ¢ Rdwy and insert
another row for the other lane.

*#*% VARIABLE DESIGN FILL HEIGHTS ***

Select and delete the details grouped with
the Fill Heights table. Select and move the
alternate grouped details to drawing.

C) Place "See Member Thickness table" in the

Equation column and place "Varies" in the
Dim. column. If Dimension F varies, place
"Varies" in the Dim. column.

C) Remove blank rows. End units may have
different design fill heights but both units
need to have the same member thicknesses.

C) This portion of table required when design
fill height exceeds |imits of the standard
plans or when culvert cell height or span is
not standard. If only a portion of the units
are nonstandard, fill out entire table using
the values from the standard table where
applicable. Omit if not required.

/f—-Alternate Plan of Transverse Joints

1

2 3 4 Unit No.

1 2 3 4 5 Unit No.

¢ Trans. Jt.
(Typ.)
\:—Q Culvert
1 2 3 4 5 6 Unit No.
‘ ‘ ‘ ‘ @ Trans. Jt.

 EEEmEa

1 2 3 4 5 6 7 Unit No.

@ T;ans Jt.
yp
‘ﬁkkk+++¥lﬁa¢mwm

12 3 4 5 6 7 8 Unit No.
‘ @ Trans.

Jt.

ﬁf\fflffw T ﬁs;"clwm

‘ T;L—@ Trans Jt.

T e

12345678910Un|tNo

T TTTTTT A€ Trans, ot
(Typ.)

ﬂﬂ%%%*#%? ¢ cutvert

Pipes With Same Diameter Inlets Sized for Elevation A-A
R (Pipe Diameter/Culvert HT)
n
XX" Pipe Inlet Data N ST .
Station Of fset F.L. Elev.
ol ol 0] O
XXHXX XX | XX.xx' XX XXX . XX 0.6 0.7 0.8 0.
XXEXX. XX | XX XX XX XXX XX Supplemental Reinforcement Table (Nonstandard
XXAXX . XX | Xx.xx' XX XXX . XX %//F_-culverts with only one design fill height) (:)
Ex: Use 0.5 detail for 36"
Pipes With Different Diameters pipe into a 6' tall J Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
- culvert. Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
Pipe Inlet Data Sz |Spa.|Sz.Spa.] C1 K2 |Sz.|Spa.| C5 Q8 |Sz|Spa.| C6 Q9 |Sz.|Spa.|Sz.|Spa. cC4 K3 |sz]spa.] C7 Q10 [Sz.|Spa.|Sz.|Spa.| Gl
Station Offset Dia.lF.L. Elev. X X X X X X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.87
XX+XX . XX | XxxX.xx' XX | xx" XXX . XX ~
XX+XX . XX | xx.xx"' XX | xx" XXX . XX
XX+XX . XX | xx.xx"' XX | xx" XXX . XX




If any part of the barrel is exposed, the )

roadway fill shall be warped to provide
12 inches minimum cover. (Roadway I[tem)

Construction
clarity, see standard plans for

joint key not shown for
details.

is encountered,
and

If unsuitable material
excavation of unsuitable material
furnishing and placing of granular
backfill shall be in accordance
with Sec 206.

BXC10 tri_sq fla

Guidance & Alternate Details

(2 of 2)

Corresponds to the border
standard drawing for
alternate details

ease

of the
in moving
(Snap to corner)

Fill Heights
¢ Rdwy at € Culvert = ft
Design (Units 1 & ) = ft
Alternate Details for Multiple Design Fill Heights (:) Design (Units & ) = ft
L / . . Design (Units & ) = ft
Dimensions are based on end
units, except AA is based on Unit Fill heights are measured from
the top of top slab to the top of earth fill or roadway.
Estimated Quantities Final
Class 4 Excavation cu. yard
Temporary Shoring lump sum
Partial Removal of Culvert-Bridge Concrete lump sum
Class B-1 Concrete (Culverts-Bridge) cu. yard
Reinforcing Steel (Culverts-Bridge) pound
Barrel Length (:)
Granular_Backfill Limits ________________________ | ___ , 1L 2 3 Unit No. \
- Alternate Estimated Quantities for Culvert
o | ‘ ‘ F‘ € Trans. Jt. Extensions or when Five Items are Required
‘ - ‘ B
- T ] F~
E __________________________ L ___?7 _________ o : -l ] € Culvert
' | '
: | ! PLAN OF TRANSVERSE JOINTS
: M ' F low » ' AND STAGE CONSTRUCTION
i ' ' I | 1
. R 120" | !
I s (S S I e
: [ ! E :
T R e [Tt F=="g-------1 ---- L Remove if not applicable
1 3 ' 1
' Ael<L (0} Culvert44\§ | '
Ll
7777777 i S R T B e B o
Ll '
110" 5 : Tie Station | 10“:
— i P ' ! <
; S e (A ———- :
. [ e ... fmmmmmmceeees I = R I !
[ : ' 7 :
Detail A ' ! i
Const. ! 44& ' | o 1
Joint ' Ry | :
(Typ.) 4— O A A A ;
[l ! L = !
! B ! - ]
) ‘ 5 :
' — I
> | B P R LR S e RS B e R ;
T Granular Backfill Limits
- <] 20"
Sl o
' CU
¢ Roadway ‘ b= b O, 3" G
or ¢ Median—s
|
D A+ B i A+ C
/\ W = Total length normal to € Roadway or ¢ Median /\
PLAN OF LAYOUT DIMENSIONS
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&;t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars B1 Bars| B2 Bars
) TS |BS |TX | TI F Sz.Spa.|Sz.|Spa. Cl K2 Sz .|Spa. C5 Q8 |Sz.Spa. C6 Q9 Sz./Spa.|Sz.|Spa. C4 K3 Sz.Spa.| C7 Q10 |Sz.|Spa.[Sz.|Spa.|Gl
X X X X X X o x X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X IE RS X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X I | X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.87




BXC11 tri la fla Effective: Dec. 2020 Supersedes: May 2015

3¢ ' X ') CONCRETE BOX CULVERT SEC/SUR ¥ WP RGE  ~
¢ Roadway |
or ¢ Median—
‘ L t Di i
Imension
Shoulder to Shoulder ayou ensions
(See Roadway Plans) Var. Equation Dim. Var Equation Dim. Var . Equation Dim.
S - - - X K (3S5/2 + Tl)(sec Z) X BB | (A + B)(sec Z) X
HT - - - X L AA + BB + CC + DD + EE X CC | (A + C)(sec Z) X
Warped fill G| 1s - x M |N(cos 20°) X DD [R + M + N + 20 x
Const. /j,\l,,, BS - - X N 3" + TX(tan 10°) X EE | E(sec Z) X DATE PREPARED
- f?‘”t = _ TX - X o |1 + vy X HH | 20" (sec Z) X 12/18/2024
= o yp.) N ROUTE STATE
o 3 > g TI - - - X P 2V[sec(Z + 20°)] X I1 |20"(cos Z) X MO
- Elev. 1 \—Keyed Const. Elev. 2 = A - - x Q |TX(cos 20°) x KK [35/2 + T1 + U X prsTRICT S”EiTl”"'
- Joint -
f@@Culvert \ @ ¢ Culvert—] B - x R |P(cos 20°) X LL | (AA + BB + DD)(cos Z) X SO
g - C - - - X T |G(sec Z) X MM | 3"[cos Z + cos(Z - 20°)] X
I\ N = o JOB NO.
\ Flz D [11 +mm + RRG TTO—7) x U | (R + M) (tan 20°) x QQ | Tx(cos 2) x
| ] Granular Backfill | - E |G+ 0+ 20" X V |[HT + 75 - 12" X RR | Plcos(Z - 20°)] X CONTRACT 1D
GENERAL ELEVATION A-A 10 F [3s + 2Tx + 271 FCx O wl2a+B+c+D+E+ss X ss |F(sin 2) X TR
Construction joint key not shown for G | 2v X | 3" + TX(t z TT | TX[sin(20°- Z
clarity, see standard plans for details. X (tan 2) x [sin( 2 @@ SRIDGE WO
H | (A + C+ E)(tan 2) X Y | TX(sin 20°) X YY | TX(sin Z) X '
If any part of the barrel is exposed, the roadway fill shall be warped to ” : ” ,
provide 12 inches minimum cover. (Roadway Item) I |3"(cos Z) X Z | Skew Angle X TW |Max{3'-4" or (BS + 12")} X
If unsuitable material is encountered, excavation of unsuitable material and J (AA + BB + DD)(sin Z) X AA | F(tan Z)/2 X
furnishing and placing of granular backfill shall be in accordance with Sec 206.
Hydrologic Data Elevations 6)+ Fill Heights
=
Drainage Area = ___ mi’ Upstream (Elev. 1) = C Rdwywat ¢ Culvert = ft =]
- =
Design Flood Frequency = ___ years Downstream (Elev. 2) = Design (All units) = ft o
. N o
Y ity Design Flood Discharge = ___ cfs Pr. Gr. at Tie Sta. = ]
X Design Flood (D.F.) Elevation = a
ood Dimensions are based on end units.
o Base Flood (100-year) Fill heights are measured from the top of top slab to the
’. Base Flood Elevation = __ top of earth fill or roadway. @
> .. const. Base Flood Discharge = cfs
Joint : 9 = - Estimated Quantities Final
- 3 Estimated Backwater = __ ft
- 20 - Class 4 Excavation cu. yard X w
Outlet Velocity = __ ft/s K
fj , A DETAIL B Roadway Overtopping Removal of Bridges lump sum 1 a
' -
; / ael Overtopping Flood Discharge = ___ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X % I
’: s m '-/V Overtopping Flood Frequency = __ vyears Reinforcing Steel (Culverts-Bridge) pound X = ':5%
' o
> A s 2 A [ Flood Elevation = = Sow
' 120, @ -4 =R
10 9 o I
I 5 frz
Pty safr~l /" General Notes: Z S ®
! e h - < i
/) ~. 7 Design Specifications: EZ -
\~,’\‘ 2010 AASHTO LRFD Bridge Design Specifications and 2010 o a5
4 S Y Interim Revisions (ol Ia
, ' - Zun ko]
R ' ! Design Loading: <2 |_ 53
' . -~ : Wy
¢ [petail A LT Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf v 2
' R S Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.)]<O '
+ |Const. ' .. =0 @
.~ I
[/ J_(I’_‘”t N Design Unit Stresses: G} @
(Typ.) Class B-1 Concrete (Box Culvert) f'c = 4,000 psi I -
Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 psi
Standard Plans: nDc
703.37, 703.83, 703.86, 703.87(4) 3
Miscel laneous: A
MoDOT Construction personnel will indicate the type of box E
culvert constructed:
[J Precast Concrete Box used
[JCast-in-Place Concrete Box used
When alternate precast concrete box 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.
Channel bottom shall be graded within the right of way for
transition of channel bed to culvert openings. Channel banks
shall be tapered to match culvert openings. (Roadway Item)
Traffic Handling:
€ Roadway Structure to be closed during construction. Traffic to be
or € Median maintained on during construction. See roadway
LL i plans for traffic control.
‘ A+ B | A+ C B.M.
A W = Total length normal to ¢ Roadway or ¢ Median
PLAN OF LAYOUT DIMENSIONS LOCATION SKETCH CULVERT-BRIDGE: ROUTE * OVER *
Designed ROUTE * FROM #* TO *
Deta?led ABOUT * MILES * OF
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. 1 of TIE STA. _________




BXC11 tri_la fla Guidance & Alternate Details (1 of 2)

. . . N\
Pipes With Same Diameter Inlets Sized for Elevation A-A

" \ (Pipe Diameter/Culvert HT)
XX" Pipe Inlet Data e o o o

Station Of fset F.L. Elev.
ol 0] O

XX+XX . XX | XX.xx'" XX XXX . XX 0.(? 0.7 0.8 0.

XXHXX . XX | XX.xX'" XX XXX . XX
XX+XX . XX | xx.xx"' XX XXX . XX O
Ex: Use 0.5 detail for 36"

pipe into a 6' tall
culvert.

le— Supplemental Pipe Inlet Details @

Pipes With Different Diameters

Pipe Inlet Data

Station Offset Dia.|F.L. Elev.
XX+XX . XX | XX.xx'" XX | xx" XXX . XX .
Supplemental Reinforcement Table (Nonstandard
XXAXX . XX | XX.xx' XX | xx" XXX . XX /culverts with only one design fill height) @
XX+HXX . XX | Xx.xx' XX | xx" XXX . XX
N Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars B2 Bars
Sz .Spa.|Sz.|Spa. C1 K2 Sz ./Spa. C5 Q8 |Sz.Spa. C6 Q9 Sz./Spa.|Sz.|Spa. C4 K3 Sz.Spa.| C7 Q10 |Sz.|Spa.|Sz.|Spa.| Gl
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.87

Standard Drawing Guidance

(Do not show on plans. Turn off the
Bridge Construction level to hide)

Some details have been grouped together to allow easy
substitution with alternate details. To edit grouped

details, select them and press <Ctrli> U. —Alternate Plan of Transverse Joints
@Ahead station is shown for streams flowing left to 1 2 3 4 Unit No. 1 2 3 4 5 Unit No. )
right. Arrow must be flipped for streams that flow ‘ ‘ ‘ ‘ T
right to left. ‘ ‘ ‘ F — ¢ {{_325) Jt. — ¢ -H_?/BS) Je.
*#*k% VARIABLE DESIGN FILL HEIGHTS *** N ¢ C | s |- € Culvert
ulver

Modify Estimated Quantities as required. Don't leave

blank rows but leave space between Estimated Quantities 1 2 3 4 5 6 Unit No.

Select and delete the details grouped with the Fill

and General Notes for at least one pay item to be added :
during construction. See Alternate Details for culvert zieégh}s Eab(lje. Select and move the alternate grouped ‘ ‘ ‘ ‘ ‘ T ¢ Trans Jt.
extensions, or if five items are required. etalls to drawing. ‘ { ‘ #{l (Typ.
):' ,,,,,,,, L é
Place "See Member Thickness table" in the Equation € Culvert
column and place "Varies" in the Dim. column. If 1 2 3 4 5 6 7 Unit No.

Dimension F varies, place "Varies" in the Dim. column. ‘ ‘ ‘ ‘

@Add any required transverse joints proportionally — ¢ Trans Jt.

TR
@Remove blank rows. End units may have different &({:_ Culvert
design fill heights but both units need to have the 1 2 3 4 5 6 7 8 Unit No.

spaced along the barrel. Label units and add actual
lengths of units along the barrel.

@ Insert STD 703.60 when pipe inlets are required. Add same member thicknesses. ‘ ‘ ‘ ‘ ‘ ‘ W
pipe inlets to Plan of Layout Dimensions at appropriate — ¢ Trans Jt.
\ocat\qns and to Elevation A-A if visible from @Tms portion of table required when design fill (Typ.
elevation. Add inlet data using notes where space height exceeds |imits of the standard plans or when | MM 717" T N ¢ culvert
allows, or use tables. culvert cell height or span is not standard. If only a
portion of the units are nonstandard, fill out entire 1 2 3 4 56 7 8 9 Unit No.

table using the values from the standard table where
applicable. Omit if not required. ‘ ‘ ‘ ‘ ‘ ‘ ‘ T—Q Trans Jt.

@For nonstandard culverts with only one design fill (Typ.
height, add supplemental reinforcement table. ,,‘,,J,,‘,,%, {,‘,r,@\
q:_ Culvert

@No need to revise General Elevation A-A for dual ‘1‘2‘3‘4‘5 6‘7‘8‘9E032_i:’r2‘:;. .

roadways. In Fill Heights table add a lane designation ‘
(Typ.)
EEESSEERSA NN

1

after ¢ Rdwy and insert another row for the other lane.

@For skews 20 degrees or more, remove Detail C, remove
TT from equation for D and place "N/A" in the Dim.
column of Dimension TT. Will first need to separate

Detail C from Plan by selecting and pressing <Ctrl> U.




If any part of the barrel is exposed, the
roadway fill shall be warped to provide
12 inches minimum cover. (Roadway I[tem)

joint key not shown for
details.

Construction
clarity, see standard plans for

is encountered,
and

If unsuitable material
excavation of unsuitable material
furnishing and placing of granular
backfill shall be in accordance
with Sec 206.

g

Detail A

Const. S~. ~
Joint , S~ S~
(Typ.)

N

BXC11 tri_la_fla

DETAIL

CU/V@

My

J
2o

X

Guidance & Alternate Details

(2 of 2)

Corresponds to the border
standard drawing for

alternate details

[——Alternate Details for Multiple Design Fill Heights C:)

ease

of the
in moving
(Snap to corner)

Const.
Joint

Fill Heights
¢ Rdwy at € Culvert ft
Design (Units 1 & ) = ft
Design (Units & ) = ft
Dimensions are based on end Design (Units & )= e
units, except AA is based on Unit Fill heights are measured from
(thp top of top slab to the top of earth fill or roadwa 3
Estimated Quantities Final
Class 4 Excavation cu. yard
Temporary Shoring lump sum
Partial Removal of Culvert-Bridge Concrete lump sum
Class B-1 Concrete (Culverts-Bridge) cu. yard
Reinforcing Steel (Culverts-Bridge) pound

®

1 2 3 Unit No. \
‘ ‘ T It Alternate Estimated Quantities for Culvert
— € Trans. : Extensions or when Five
™ (Typ.)
.. T AN ¢ culvert
PLAN OF TRANSVERSE JOINTS
AND STAGE CONSTRUCTION
Gry
Remove if not applicable
N
¢ Roadway
or ¢ Median— /
; R R
| -
\ A+ B | A+ C E
/\ W = Total length normal to € Roadway or ¢ Median /\
PLAN OF LAYOUT DIMENSIONS
© O LOCATION SKETCH
. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&;t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars B1 Bars| B2 Bars
) TS |BS |TX | TI F Sz.Spa.|Sz.|Spa Cl K2 Sz .|Spa. C5 Q8 |Sz.Spa C6 Q9 Sz./Spa.|Sz.|Spa. C4 K3 Sz.Spa.| C7 Q10 |Sz.|Spa.[Sz.|Spa.|Gl
X X X X X o) x X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X e RS X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X I | X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.87

Items are Required




BXC12 tri ra fla Effective: Mar. 2021 Supersedes: May 2015
3¢ ' X ') CONCRETE BOX CULVERT SEC/SUR ¥ WP RGE  ~
€ Roadway
or € Median-—= Layout Dimensions
Shoulder to Shoulder Var. Equation Dim Var Equation Dim. Var . Equation Dim
(See Roadway Plans) s - X K |[(35/2 + T1)(sec 2) x BB | (A + B)(sec 7) x
B A | A C C)\ HT - - - X L |AA + BB + CC + DD + EE X CC | (A + C)(sec Z) X
~_ <:> TS - X M | N(cos 20°) X DD [R + M + N + 20" X
Warped fill R 5| — AR~ <
P \ AR | Z HRESERTRETT BS - X N [3" + Tx(tan 10°) x EE |E(sec Z) x e
Const. e ! I o x o1 + vy X HH | 20" (sec Z) x 12/18/2024
- ('cll';g ) | . N ROUTE STATE
% & . ‘ & N TI - - - X P 2V[sec(Z + 20°)] X 11 120" (cos Z) X MO
s i A\ Z|> A - - X Q | TX(cos 20°) X KK | 35/2 + TI + U x DISTRICT | SHEET NO.
Elow — Keyed Const. Elev. 2 - B - X R |[P(cos 20°) x LL | (AA + BB + DD)(cos Z) X 12
— I Joint— @ ¢ Culvert COUNTY
— . C - - - X T G(sec Z) X MM | 3"[cos Z + cos(Z - 20°)] X
Elev. 1 / N = 5 | =2 D [11 +wi + RRG TTO—7) X U | (R + M)(tan 20°) X Q0 | TX(cos 2) X 108 No.
@¢ C“'nert N_Granular Backfill [ - E [G+ 0+ 20" X V |HT + TS - 12" X RR |Plcos(Z - 20°)] X CONTRACT 10
Construction joint key not shown for ‘ 10" F]3s + 2TX + 2T1 :: X W A+ B+ CHD+E+SS x S5 |F(sin 2) X PROJECT NO
clarity, see standard plans for details. GENERAL ELEVATION A-A G |2V X X 3" + TX(tan Z) X TT | TX[sin(20° - Z)] ®—< X
If any part of the barrel is exposed, the roadway fill shall be warped to H | (A + C+ E)(tan 2Z) X Y | TX(sin 20°) X YY | TX(sin Z) X BRIDGE NO.
provide 12 inches minimum cover. (Roadway Item) 1 3" (cos Z) M Z | skew Angle X TW |Max{3'-4" or (BS + 12")} X
If unsuitable material is encountered, excavation of unsuitable material and ] AA + BB + DD in z AA | F(t 7)/2
furnishing and placing of granular backfill shall be in accordance with Sec 206. { J(sin 2) X (tan 2)/ X
Hydrologic Data Elevations ©)—~ Fill Heights
. i =
Drainage Area = ___ mi? Upstream (Elev. 1) = [} Rdwywat ¢ Culvert = ft S
; =
Design Flood Frequency =  years Downstream (Elev. 2) = Design (All units) = ft o
Design Flood Discharge = cfs ) 5
9 ! 9 _ Pr. Gr. at Tie Sta. = @
Design Flood (D.F.) Elevation = _____ a
| Dimensions are based on end units.
Base Flood (100-year) Fill heights are measured from the top of top slab to the top of
Y Base Flood Elevation = _____ earth fill or roadway. (j
o N
Base Flood Discharge = cfs . . . .
S : 9 = - Estimated Quantities Final
| Estimated Backwater = __ ft -
— Outlet Velocity — _ ft/s Class 4 Excavation cu. yard X w
i <
Roadway Overtopping Removal of Bridges lump sum 1 3
Overtopping Flood Discharge = ___ cfs Class B-1 Concrete (Culverts-Bridge) cu. yard X Z P
v Overtopping Flood Frequency = ___ years Reinforcing Steel (Culverts-Bridge) pound X o [ 25
- = =8
77777777777 Flood Elevation = < < .
= Ugw
4 =R
®)3 -
5 frg
- General Notes: E oo
< o _ =~
Design Specifications: E - -2
2010 AASHTO LRFD Bridge Design Specifications and 2010 o a5
Interim Revisions o— a2
Zun e}
T . . <n v =
Design Loading: = |_ e
Vehicular = HL-93 minus lane load, Earth = 120 Ib/cf N % 2
Equivalent Fluid Pressure = 30 Ib/cf (min.), 60 Ib/cf (max.) g 8 () o
©
Design Unit Stresses: I @
Class B-1 Concrete (Box Culvert) f'c = 4,000 psi I -
Reinforcing Steel (ASTM A615 Grade 60) fy = 60,000 ps

A

Detai l

Const.
Y Joint
(Typ.)

¢ Roadway
or ¢ Median

|
! A+ C

T
(L

[¢]

\éé/& o A+ B
W = Total length normal to €@ Roadway or ¢ Median

Designed
Detailed
Checked

PLAN OF LAYOUT DIMENSIONS

Note: This drawing is not to scale.

Follow dimensions.

LOCATION SKETCH

Sheet No. 1 of

Standard Plans:
703.37, 703.85, 703.86, 703.87(4)
Miscel laneous:
MoDOT Construction personnel
culvert constructed:
[J Precast Concrete Box used
[JCast-in-Place Concrete Box used

will indicate the type of box

When alternate precast concrete box 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.

Channel bottom shall be graded within the right of way for
transition of channel bed to culvert openings. Channel banks
shall be tapered to match culvert openings. (Roadway Item)
Traffic Handling:

Structure to be closed during construction. Traffic to be
maintained on during construction. See roadway

plans for traffic control.

B.M.

CULVERT-BRIDGE:
ROUTE * FROM * TO *
ABOUT * MILES * OF
TIE STA.

ROUTE * OVER *

MISSOURI




BXC12 tri_ra _fla Guidance & Alternate Details (1 of 2)

Pipes With Same Diameter Inlets Sized for Elevation A-A S | ol P et Detail @
. (Pipe Diameter/Culvert HT) [<——>upplementa Ipe Inle etails
XX" Pipe Inlet Data

0.1 [0.2 [0.3 [0.4 [0.5
Station Offset F.L. Elev.
. ol 0O
XX+XX . XX | XX.xx' XX XXX . XX 0.6 0.7 0.8 0.

XXHXX . XX | Xx.xx' XX XXX . XX
XX+XX . XX [ XX.xx' XX XXX . XX Q

Ex: Use 0.5 detail for 36"

Pipes With Different Diameters PiFl’e i?to a 6' tall
culvert. .
. Supplemental Reinforcement Table (Nonstandard

P|pe Inlet Data /_culverts with only one design fill height) @
Station Offset Dia.|F.L. Elev.
XXAXX . XX | xx . xx ' XX | xx" CXX . XX Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement

. . . Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars Bl Bars| B2 Bars
XXHEXX. XX | XX xx ! XX xx" XXX . XX Sz |Spa.|Sz.[Spa.] Cl K2 [sz.]spa.] cC5 Q8 [Sz]spa.| Cé6 Q9 |Sz.|spa.|Sz.[Spa.] C4 K3 [sz[spa.] C7 Q10 [Sz.|Spa.|[Sz.[Spa.| Gl
XXHXX . XX | xx.xx' XX | xx" XXX . XX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Substitute table for tables shown on Standard Plan 703.87

Standard Drawing Guidance

(Do not show on plans. Turn off the
Bridge Construction level to hide)

Some details have been grouped together to
allow easy substitution with alternate
details. To edit grouped details, select them
and press <Ctrl> U.

@Ahead station is shown for streams flowing
left to right. Arrow must be flipped for

streams that flow right to left. *** VARIABLE DESIGN FILL HEIGHTS *** — Alternate Plan of Transverse Joints
) ) o ) Select and delete the details grouped with 1 2 3 4 Unit No. )
@MOd'fy Estimated Quantities as required. the Fill Heights table. Select and move the ‘
Don't leave blank rows but leave space alternate grouped details to drawing. ‘ ‘ ‘ —¢ Trans. Jt. 1 2 3 4 5 6 Unit No
between Estimated Quantities and General (Typ.) .
Notes for at least one pay item to be added A | ‘ ‘ ‘ ‘ T —C Trans. Jt.
during construction. See Alternate Details @P\ace "See Member Thickness table" in the B ¢ Culvert L (Typ.)
for culvert extensions, or if five items are Equation column and place "Varies" in the S e B i 7 o
required. Dim. column. If Dimension F varies, place 1 2 3 4 5 Unit No. € Culvert

"Varies" in the Dim. column.
—¢ Trans. Jt.

(Typ.) 1 2 3 4 5 6 7 Unit No.

@Add any required transverse joints Remove blank rows. End units may have

proportinally spaced along the barfel, Labe! ATPTerent "deson’ 111 nelonts out boin units B Yogauvert T T T T T T Jetans. ot
the barrel . need to have the same member thicknesses. y (Typ.)
‘ %+{ ‘ r% \—@ Culvert
(@ 1nsert STD 703.60 when pipe inlets are (@ This portion of table required when design
required. Add pipe inlets to Plan of Layout fill height exceeds Iimits of the standard
Dimensions at appropriate locations and to plans or when culvert cell height or span is 1 2 3 4 5 6 7 8 Unit No.
Elevation A-A if visible from elevation. Add not standard. If only a portion of the units ‘ ‘ ‘ ‘ ‘ ‘ ‘ T T It
inlet data using notes where space allows, or are nonstandard, fill out entire table using — ¢ Trans. .
use tables. the values from the standard table where (Typ.)
applicable. Omit if not required. ‘7 }» J({*‘*}*W/é&q; Culvert

For nonstandard culverts with only one
design fill height, add supplemental 1 2 3 45 6 7 8 9 Unit No.
reinforcement table. ‘ ‘ ‘ ‘ ‘ ‘ T [ ¢ Trans. Jt

T T e

4**4
F+——

@No need to revise General Elevation A-A for *}Z‘H

dual roadways. In Fill Heights table add a
lane designation after ¢ Rdwy and insert
another row for the other lane. 1 2 3 4 5 6 7 8 9 10 Unit No.

‘ ‘ ‘ ‘ ‘ T —¢€ Trans. Jt.

‘ ‘ ‘ (Typ.)
@For skews 20 degrees or more, remove Detail ‘7k++7‘7|7‘7+{/é\—
C, remove TT from equation for D and place ¢ Culvert
J

"N/A" in the Dim. column of Dimension TT. ~
Will first need to separate Detail C from
Plan by selecting and pressing <Ctrl> U.




If any part of the barrel is exposed, the )

roadway fill shall be warped to provide
12 inches minimum cover. (Roadway I[tem)

BXC12 tri_ra_fla Guidance & Alternate Details (2 of 2)
Corresponds to the border of the
standard drawing for ease in moving

alternate details (Snap to corner)

Construction
clarity,

joint key not shown for
see standard plans for details.

is encountered,
and

If unsuitable material
excavation of unsuitable material
furnishing and placing of granular
backfill shall be in accordance
with Sec 206.

20"

/f——AIternate Details for Multiple Design Fill Heights (:)

D ot . .
‘ Fill Heights
27 ¢ Rdwy at ¢ Culvert = ft
8 Design (Units 1 & ) = ft
[ Design (Units & ) = ft
] Design (Units & ) = ft
Dimensions are based on end
units, except AA is based on Unit . Fill heights are measured from
the top of top slab to the top of earth fill or roadway.
Estimated Quantities Final
Class 4 Excavation cu. yard X
Temporary Shoring lump sum 1
7 Partial Removal of Culvert-Bridge Concrete lump sum 1
Class B-1 Concrete (Culverts-Bridge) cu. yard X
Reinforcing Steel (Culverts-Bridge) pound X
\ @

1 2 3 Unit No. R
Alternate Estimated Quantities for Culvert Extensions or
—¢ Trans. Jt. Required
7 (Typ.)
7§4—@ Culvert

PLAN OF TRANSVERSE JOINTS
AND STAGE CONSTRUCTION

'LDetail B

Remove if not applicable
(6] G
|
B |- au
Detail -7 - ] [\
\ - Pra h
\ Const. v’ P
v Joint -7 I/ T
SO - o -
\ _ i
L (Typ ) 2 | el= —O
\ -t ¢ Roadway \<|»
\ e or ¢ Median—
\ Q e
( o LL :
|
i

A+ C E

\<é§//<\ o ‘ A+ B
W = Total length normal

© O PLAN OF LAYOUT DIMENSIONS

to @ Roadway or ¢ Median

A
i

LOCATION SKETCH

. . Member Top Slab Reinforcement Bottom Slab Reinforcement Wall Reinforcement
%&;t ngégh Thickness Al Bars J3 Bars H1 Bars H2 Bars A2 Bars J4 Bars H3 Bars B1 Bars| B2 Bars
TS |BS |TX | TI F Sz.Spa.|Sz.|Spa. Cl K2 Sz .|Spa. C5 Q8 |Sz.Spa C6 Q9 Sz./Spa.|Sz.|Spa. C4 K3 Sz.Spa.| C7 Q10 |Sz.|Spa.[Sz.|Spa.|Gl
X X X X X X oo x X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X oo x X X X X X X X X X X X X X X X X X X X X X X X X X X X X
X X X X X X I | X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Substitute table for tables shown on Standard Plan 703.87




BXC13 guardrail MASH anchors New: May 2024

General Notes:
¢ W6x9 Post | ¢ W6x9 Post |

; , ; Furnishing and installing posts and guardrail on culvert as
Ver t Iy —= Ver t ) —= ° : °

(Vertical) (vertical) shown on this sheet will be considered completely covered by
the contract unit price for Bridge Guardrail (W-Beam).

Furnishing and installing posts and guardrail on culvert
= === shall be in accordance with Sec 606 except as shown.

Rail posts shall be seated on 1/16-inch elastomeric pads
having the same dimensions as the post base plate. Such pads
may be any elastomeric material, plain or fibered, having

31"
31"

hardness (durometer) of 50 or above, as certified by the
manufacturer. Additional pads or half pads may be used in 5/17/2024
shinming for alignment. Post heights shown will increase by

2'-0" (Min.) (Min.) DATE PREPARED

the thickness of the pad. ROUTE STATE

10:1 Max. 10:1 Max. MO

Slope Slope Posts and base plates shall be fabricated from ASTM A709 DISTRICT SHEET NO

Grade 36 steel and galvanized. 000

>

Inside Face
of Headwal l

Slope
varies

COUNTY

Fabrication of structural steel shall be in accordance with
Sec 1080.

|
|
|
|
10" \
|
|
|
|
|

Top of JOB NO.
Top Slab The contractor shall use one of the qualified resin anchor
systems in accordance with Sec 1039.

CONTRACT ID.

)

- Cost of furnishing and installing the resin anchor systems,

N
A
(Min

x complete in place, will be considered completely covered by PROJECT NO.
the contract unit price for Bridge Guardrail (W-beam).

(Min
(Max .

BRIDGE NO.
The minimum embedment depth in concrete with f'c = 4,000 ps

g
40"

Inside Face

Detail B for the resin anchor systems shall be that required to meet
the minimum ultimate pullout strength in accordance with Sec
1039 but shall not be less than 8 inches.

of Headwal l

__ ” B ) E;S gfab SES\I;\{/-{N(%EEX%ENPSQ-FFUA::ZQKCEBaéEIT gﬁgwl\él?ssouri Standard Plans drawing 606.50 for details not

N n o, D B (Close to headwall)

N
A
N
A
(Min
/
(==
!
|
|
&
/
N
A
X

DESCRIPTION

Detail B

¢ 1"@ Holes for 1
PART SECTION THRU TOP SLAB 7/8"0 Resin

N7
IS
N
I
s
—
N

SHOWING RAIL POST ATTACHMENT //*3””R3“Ui Anchor Systems T

centered
(Far from headwall) (Optional for

galvanizing)

DATE

Projection
120

MO 65102

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

105 WEST CAPITOL

: I Standard Drawing Guidance
\__7/8" Base (Do not show on plans):

Plate

Use these details when required to connect rail posts
DETAIL B to culvert slabs 10 inches or greater in thickness,
SECTION A-A where culvert walls interfere with bolting through

slab, or when other factors make bolting thru top slab

Roadway item . Pay limits of Bridge Guardrail (W-Beam) . Roadway item impractical.

JEFFERSON CITY,

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

3'-13 \ C) Culvert attachment is not required for fills
' over 40 inches. Instead, posts may be driven

‘ |6'-3" per Std. Plans 606.50.

\ \
¢ Mid-span '
splice (Typ.)—=

4 Posts minimum (6'-3" max. spacing)

Permissible
regular splice
between posts for
12'-6" W-Beam

MISSOURI

|
|
|
o (Typ.) o ,L

/‘fMGS Rail \ sections only Direction of Traffic

! ‘ ‘ : ‘ Box Cul . ‘
| ! Finished Grade ! ” ! ng S?ager !
| \ \ \ \ |
M | ! T ] ! ! / M ! | M|
\ \
' . 7S 75 7 7 75 v |'l=—First post
First post \ 12 > ) vq g 7S ’ 7S ’ 12 | of f stgucture
off structure——={.| (Min.) 4 4 4 > (Min.)
} 7' %ﬂ }
T A, T

TYPICAL ELEVATION

N MIDWEST GUARDRAIL SYSTEM (MGS) ON BOX CULVERT

Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of

BXC13_guardrail_MASH_anchors.dgn 1:34:22 PM 5/17/2024




BXC14 guardrail MASH bolted New: May 2024

General Notes:
¢ W6x9 Post | ¢ W6x9 Post | ) ) ) . )
(Vertical) —= (Vertical) —= Furnishing and installing posts and guardrail on culvert as
| | shown on this sheet will be considered completely covered by
i T the contract unit price for Bridge Guardrail (W-Beam).
\
' I Furnishing and installing posts and guardrail on culvert
| £====4 | = === shall be in accordance with Sec 606 except as shown.
| | Rail posts shall be seated on 1/16-inch elastomeric pads
' R ' B having the same dimensions as the post base plate. Such pads
| - 10" | — may be any elastomeric material, plain or fibered, having
R , ' ™ - ' ™ hardness (durometer) of 50 or above, as certified by the
2'-0" (Min.) \ (Min O} manufacturer. Additional pads or half pads may be used in 5D/A1E7P;E£ASEZD4
i i shinming for alignment. Post heights shown will increase by
i } i the thickness of the pad. RouTE STATE
! 10:1 Max. ‘ 10:1 Max. MO
A | Slope ) A | Slope Posts, base plates, and bottom plates shall be fabricated DISTRICT SHEET NO
i I?SédedFa?“? ‘ from ASTM A709 Grade 36 steel and galvanized. 2
o eadwa
3;??55 w —~ Fabrication of structural steel shall be in accordance with COUNTY
| . - e Sec 1080.
\ ) //\ \ \\\ = Top of JOB NO.
\ Vﬂ VAl - Al \ E Top Slab Holes for ASTM A307 bolts may be drilled into the culvert.
. i b T i ] ) ) CONTRACT 1D.
—~|7 | \ Iil Iil 7.9 See Missouri Standard Plans drawing 606.50 for details not
. I 1l 1] = .
cls ‘ 7N AN | (PN b 7 x shown PROJECT NO.
20 ‘ L (1)%“’“4\ Y
e ‘ _3 ,H, BRIDGE NO.
Inside Face mg ‘ K Detail B
of Headwall ‘ 12"x 12"x 1/4" Bottom Plate
- //\ - \\\ Top of
'S gyt SSESLY - Top Stab PART SECTION THRU TOP SLAB
vig \ :‘: :‘: S SHOWING RAIL POST ATTACHMENT z
} g N g . S
V. IZO b S 1PN b 7 o (Close to headwall) =
. N - — — N a
p N (”%T'N b &
.a, H, (1) Two 7/8-inch diameter ASTM A307 bolts with ASTM A563 S
K Detail B Grade A hex nuts and ASTM F436 hardened washers. D
a
12"x 12"x 1/4" Bottom Plate
12"
/\/ 14" 4in 43" 1 11
PART SECTION THRU TOP SLAB ‘ ‘ .
SHOWING RAIL POST ATTACHMENT € 1"@ Holes € 1D
w
(Far from headwall) 3/4" Radius, i rd
centered - e
(Optional for
galvanizing) =1 % 285
. . B - = e m
Standard Drawing Guidance (Do not show on plans): NmL . . A = -oe
< <
[ H wn
Use these details when required to connect rail posts to culvert slabs /‘ N — 'n_c tg’;
less than 10 inches in thickness. = g 0>
iy w =k
P4 no®
@ Culvert attachment is not required for fills over 40 inches - é S=C
Instead, posts may be driven per Std. Plans 606.50. "% 3=
e : \ o= 53
— —~N 20 w O
= 1/4" <n ws
Bottom |pn= |— -
Plate :% <
[
DETAIL B SECTION A-A BOTTOM PLATE DETAIL [%° 0 3
[} "
Roadway item Pay Iimits of Bridge Guardrail (W-Beam) Roadway item T D -
| |
T T
3'-130 Coo3-1de =
. .
) le 3" ' 4 Posts minimum (6'-3" max. spacing) ' 6 -3 ) 8
} ‘ \ \ ‘ | A
| . I Permissible i , I s
: | ‘ regular splice ‘ | |
€ Mid-span ! ! between posts for ! ! ‘
splice (Typ.)ﬁ | 12'-6" W-Beam ‘ | |
' \ | MGS Rail sections only Direction of Traffic | \ '
| | a! (Typ.) \ |
| |
\ ‘ ‘ =T ‘ \
| \ o \ P | Box Culvert | !
| ! Finished Grade ! ! Top Slab ! |
| \ \ \ \ |
T | ! [T | ! ! / [T | ‘ | [T |
\ \
First post \ 12" o 7o > 7 2 %S 2 i v 127 \ Zigsgtfgigure
off structure——={.| (Min.) v v v v v v v (Min.) [,
| - |
T A, T
TYPICAL ELEVATION
N MIDWEST GUARDRAIL SYSTEM (MGS) ON BOX CULVERT
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of

BXC14_guardrail_MASH_bolted.dgn 1:33:07 PM 5/17/2024




BXC15 precast opt for box ext

Effective: Mar. 2021

Supersedes: May 2015

Standard Drawing Guidance

Remove al l
to project.

(do

details shown that

not show on plans):

are not applicable

Detailed
Checked

=——@¢ Structure
=—¢ Cell
[ Ty

. =—Exist. Structure

F%AfProposed Connection

Precast Option

T
Transverse Jt.{f<

N
i

F%'@ Precast Cell

PLAN OF PRECAST BOX CULVERT OPTION

Note:
I[f precast concrete box culvert option is selected by the contractor,
the centerline of existing cell from centerline of precast cell shall

not be more than 15 degrees offset in plan view.

L%—@ Structure
\

|

\

i

|

T T
Transverse Jt. ' /
! / !

= ¢ Precast Cell

! \ L
| o
| |
\ \s&é/ \S,Proposed Connection
\
|
\

15° Max.
(Typ.)

PLAN OF PRECAST BOX CULVERT OPTION

Note:
If precast concrete box culvert option is selected by the contractor
the centerline of existing cell from centerline of precast cell shall

not be more than 15 degrees offset in plan view.

Note: This drawing is not to scale. Follow dimensions. Sheet No

of

rVﬂrr /S——¢ Structure
T ~—¢ cell
e (Typ)

'

QOncrepéJRemoval Line
| .

Transverse Jt.

Proposed
Cast-In-Place
Connection

15° Max. Precast Option
(Typ.) L%—Q Precast Cel

;

PLAN OF PRECAST BOX CULVERT OPTION

/ S——Exist. Structure

Note:
I[f precast concrete box culvert option is selected by the contractor
the centerline of existing cell from centerline of precast cell shall
not be more than 15 degrees offset in plan view.
o
/ ;,‘%$¥4—@ Structure
. /R K
Y
/ o . o /AfgbncretéfRemova\ Line
: - / - [ S——Exist. Structure

(Typ
Transverse Jt.

L%—@ Precast Cell

PLAN OF PRECAST BOX CULVERT OPTION

Note:

¢ Cell
)

Proposed
Cast-In-Place
Connection

Precast Option

If precast concrete box culvert option is selected by the contractor

the centerline of existing cell from centerline of precast cel
not be more than 15 degrees offset in plan view.

shall

DATE PREPARED

10/13/2023

ROUTE

STATE

MO

DISTRICT

SHEET NO.

15

COl

TY

JOB NO.

CONTRACT 1ID.

PROJECT NO.
BRIDGE NO.
z
@]
=
o
o
[
a
w
o
w
=
<
[a)
=z SNG
B st
= ng
s Sow
& g5
N
(e} B -
o w>®
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Fz g.
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BXC16 opt wing conc removal

Effective: Mar. 2021 Supersedes: May 2015

Existing
Detailed
Checked

Same length

exist.
Transverse

Existing

(No jt.

headwal |

20"

New B-Bars & J-Bars New B-Bars

New B-Bars & J-Bars

& J-Bars

(Normal)
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to removal |ine shown Qe
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Removal Line . 10"L
LT | Culvert Extension
Existing Vertical Bars A F-Bars in bottom slab
(Clean and use in place) b

ELEVATION OF EXTERIOR WI

Same length as
exist. curtain wal

NG

SHOWING OPTIONAL CONCRETE REMOVAL

(Interior wings similar)
A-Bars, D-Bars, H-Bars & R-Bars not shown

New B-Bars & J-Bars New B-Bars & J-Bars

for clarity.

New B-Bars & J-Bars

(Min.)

Con

bars
in placqg)
2

F-Bars in top slab

DATE PREPARED

10/13/2023

Standard Drawing Guidance (do not show on plans):

Check wall thickness to see if existing and new
matches. If different, see SPM.

SPM to have design checked before using details.

SPM could use wing beam design to possibly
eliminate all removals.

ROUTE

STATE

MO

DISTRICT

SHEET NO.

16

Ccou

TY

JOB NO.

CONTRACT 1ID.
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Remove existing wing concrete > S T
to removal |ine shown O|—
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in bottom slab

(Clean and use in place)

ELEVATION OF EXTERIOR WI

11

Same length as
exist. curtain wall

NG

SHOWING OPTIONAL CONCRETE REMOVAL

(Interior wings similar)

A-Bars & H-Bars not shown for clar

ity.

Note: This drawing is not to scale. Follow dimensions. Sheet No

10
_ Culvert Extension
! F-Bars

of

General Notes:

For details of Transverse Joint, see Missouri Standard Plans

When the headwall is removed, the top slab A-bars and F-bars
shall lap the existing bars a minimum of 2'-0"
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BXC17 guardrail LFD anchors Effective: May 2024 Supersedes: Mar. 2021
C W6 x 9 Post |
(Vertical) ————™
} DATE PREPARED
| 5/17/2024
! ROUTE STATE
| MO
3/4" Radius, centered ‘ DISTRICT SHEET NO
/ (Optional for galvanizing) [P pp—— @ == =7 3
| COUNTY
‘ s JOB NO.
i a
4 = == 7
g ' S CONTRACT ID.
L= | -
i e .$ i ) PROJECT NO.
o Detail B ‘ <
s ‘ - /b BRIDGE NO.
i | _V
10 1/2" x 10 1/2" B BN BN
x 1/2" Base Plate A A Top of Box Culvert THRIE BEAM
\Vé\u ia OPTION
LV 27 7] |
[ , . AN N R 3
A Ca N VA A A F
DETAIL B - oAl C L - A a
> > ?\»4/”T > > > 6
[ S B I > > bt
I I o
Standard Drawing Guidance (do not show on plans): PART SECTION AT RAIL POST
- Designed for AASHTO LFD.
w
- Not designed for AASHTO LRFD. rd
fa)
- Not crash tested.
= P
- Comparable to TL-2 (NCHRP 350) deck-mounted (top) = ©csm
post and rail system: Texas T101, Texas Type 6. = -9
< <
Unchecked LRFD analysis shows: e t gg
- 0" Fill o 0 s
Guardrail (W-Beam):Design Requirements for TL-2 10d+ General Notes: & w2
5'-0" post spacing max 2 = - ®
Single Rail Furnishing and installing posts and guardrail on culvert as § SLJ:
Grade 50 post and plate 7/8"0 Holes for 13" 74" 13" shown on this sheet will be considered completely covered by E> 3
%/4”® Resin Anchor the contract unit price for Bridge Guardrail (W-Beam) Bridge D(D 25
Thrie-Beam: Design Requirements for TL-2 Systems ‘ ‘ Guardrail (Thrie Beam) other items. Zn f§
6'-9" post spacing max . ) ) ) ) <w e
Single Rail [ Furnishing and installing posts and guardrail on culvert shall ns F— fﬁ
Grade 50 post and Plate : be in accordance with Sec 606 except as shown. : % () <
i~ ©
2" Fill - Rail posts shall be seated on elastomeric pads having the same ;‘J 3
Guardrail (W-Beam): Design Requirements for TL-2 (Typ.) dimensions as the post base plate and 1/16" thickness. Such o C] .
4'-0" post spacing max - or pads may be any elastomeric material, plain or fibered, having T

to

Use this detail
culvert walls
when other
impractical.

This sheet shows details for
post to culvert slab only.

Work with districts on type of guardrail

Double Nested

Grade 50 post and plate
Thrie-Beam: Design Requirements for TL-2
6'-0"post spacing max
Double Nested
Grade 50 post and Plate

when required to connect rail
culvert slabs greater than 9" thick, where
interfere with bolting through slab, or
factors make bolting thru top slab

post

connecting guardrail

required.

Detailed
Checked

Note: This drawing

is not to scale.

—e

oy

ey

1
2

SECTION A-A

Follow dimensions.

45° ,eiipr%<(0pt\ona\ Weld)

16

Base Plate

Sheet No. of

a hardness (Durometer) of 50 or above, as certified by the
manufacturer. Additional pads or half pads may be used in
shinming for alignment. Post heights shown will increase by
the thickness of the pad.
Posts and base plates shall be fabricated from ASTM A709 Grade
36 steel and galvanized.

shall be in accordance with Sec

Fabrication of structural steel

1080.
The contractor resin anchor
systems

shall use one of the qualified
in accordance with Sec 1039.

Cost of furnishing and
complete in place, will
contract unit price for

installing the resin anchor systems,
be considered completely covered by the

The minimum embedment depth in concrete with f'c = 4,000 psi
for the resin anchor systems shall be that required to meet the
minimum ultimate pullout strength in accordance with Sec 1039
but shall not be less than 5".

rai

See slab sheet for post spacing.

See Missouri details not

shown .

Standard Plans drawing 606.00 for

MISSOURI




BXC18 guardrail LFD bolts Effective: May

2024 Supersedes:

Radius centered

3/4"
/ (Optional for

—i~

DETAIL B

galvanizing)

Projection

- Designed for AASHTO LFD.
- Not designed for AASHTO LRFD.

- Not crash tested.

Unchecked LRFD analysis shows:
- 0" Fil

5'-0" post spacing max
Single Rai
Grade 50 post and plate

Thrie-Beam: Design Requirements for
6'-9" post spacing max
Single Rai
Grade 50 post and Plate

2 Fill
4'-0" post spacing max
Double Nested
Grade 50 post and plate
Thrie-Beam: Design Requirements for
6'-0"post spacing max
Double Nested
Grade 50 post and Plate
Use this detail when required to connect
This sheet shows details for connecting
post to culvert slab only.

Work with districts on type of guardrail

Standard Drawing Guidance (do not show on plans):

- Comparable to TL-2 (NCHRP 350) deck-mounted (top)
post and rail system: Texas T101, Texas Type 6.

Guardrail (W-Beam):Design Requirements for TL-2

TL-2

Guardrail (W-Beam): Design Requirements for TL-2

TL-2

rail post

to culvert slabs less than or equal to 9" thick.

guardrail

required.

Detailed
Checked

Note:

This drawing

¢ W6 x 9 Post

(Vertical) ———————=
\
\
\
@t ===4
\
| »
o
! o
| o
! =
‘ =
Detail B I o
| R
* \ }
10 1/2" x 10 1/2" AT T~
x 1/2" Base Plate /\ // ! \\ /\ Top of Box Culvert
\Vé‘“ . )éq \
[ W 0 f ]
23 D TN T T —T 53
C s N N T PO R A -
O N | [ RSV
A COA A7 A A
> - M~ — I - - -
| bl > s

AN
10 1/2" x 10 1/2" x 1/4"

Bottom Plate

PART SECTION AT RAIL POST

103"
l%n 7%\\ l%u

¢ 7/8"@ Holes for ‘
3/4"@ ASTM A307 Bolts ,
\

N (Typ.)
16 or

_ 45° ,eiivr%<(0pt\ona\ Weld)

16

—e

oy

ey

1" Base Plate

SECTION A-A

is not to scale. Follow dimensions. Sheet No. of

A

THRIE BEAM
OPTION

General Notes:

Furnishing and installing posts and guardrail on culvert as
shown on this sheet will be considered completely covered by

the contract unit price for

Guardrail (Thrie Beam) other

Bridge Guardrail (W-Beam) Bridge

items.

Furnishing and installing posts and guardrail on culvert shall
be in accordance with Sec 606 except as shown.

Rail posts shall be seated on elastomeric pads having the same
dimensions as the post base plate and 1/16" thickness. Such
pads may be any elastomeric material, plain or fibered, having
a hardness (Durometer) of 50 or above, as certified by the
manufacturer. Additional pads or half pads may be used in
shinming for alignment. Post heights shown will increase by

the thickness of the pad.

Posts and base plates shall
36 steel and galvanized.

be fabricated from ASTM A709 Grade

Fabrication of structural steel shall be in accordance with Sec

1080.

Holes for ASTM A307 bolts may be drilled into the culvert

See slab sheet for rail post spacing.

See Missouri Standard Plans
shown.

drawing 606.00 for details not

DATE PREPARED

5/17/2024

ROUTE STATE

MO

DISTRICT SHEET NO

4

JOB NO.

CONTRACT ID.

PROJECT NO.

BRIDGE NO.

DESCRIPTION

DATE

MO 65102

105 WEST CAPITOL
JEFFERSON CITY,
1-888-ASK-MODOT (1-888-275-6636)

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

MISSOURI




BRGO1 TypeC st Effective: Jan. 2025 Supersedes: Feb. 2021

— Surface of
— concrete GENERAL NOTES:

Anchor bolts for Type C bearings shall be 1"@ ASTM
F1554 Grade 55 swedged bolts, with no heads or nuts
1" @ x and shall extend 10" into the concrete. Swedging shal
long anchor be 1" less than the extension into the concrete. Anchor
bolt =™ — =] C bolts shall be set in the drilling holes or in the

- anchor bolt wells and grouted prior to the erection of
steel. The top of anchor bolts shall be set
approximately 1/4" below the top of bearing.

Proj.

1

3%u

DATE PREPARED

4 Equal
Spaces

Anchor bolts shall be coated with a minimum of two 1/30/2025

coats of inorganic zinc primer to provide a total dry ROUTE STATE
thickness of 4 mils minimum, 6 mils maximum, or MO

galvanized in accordance with AASHTO M 232 (ASTM A153), DISTRICT SHEET NO.
Class C. 1

COUNTY

Weight of the anchor bolts for bearings are included in
the weight of the Fabricated Structural Steel

JOB NO.

SWEDGE ANCHOR =7 Indicates machine finish surface.

BOLT DETAIL CONTRACT 1D

Shop drawings are not required for the lead plates and
the preformed fabric pads

PROJECT NO.

BRIDGE NO.

4%u |

~<—— ¢ Beam

R 12"

Flat surface

X"
-
1u
Top plate 1 1/4"0 hole at fixed brg. : N
Top plate slot 1 1/4"x 2 1/2" at exp. brg. T%i | -

s | | | |
; | ‘ ‘ |
<

DESCRIPTION

=2}
%

DATE

[M——Lead plate

1
= or Flat o N §" Lead plate or preformed fabric pad
surface

fabric pad

I I
I I
1 1 or preformed
I I
i i

" Bottom plate, 14"@ hole x"

MO 65102

(1-888-275-6636)

SIDE VIEW
END VIEW

105 WEST CAPITOL

TYPE C BEARINGS

(Estimated Weight pounds)

JEFFERSON CITY,

COMMISSION
1-888-ASK-MODOT

DOT

HIGHWAYS AND TRANSPORTATION

MISSOURI

Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of

BRGO1_TypeC_stl.dgn 7:54:14 AM 1/30/2025




BRGO2 TypeD st Effective: Jan. 2025 Supersedes: Apr. 2022

GENERAL NOTES:

Anchor bolts for Type D bearings shall be @ ASTM F1554 Grade 55
swedged bolts and shall extend into the concrete with ASTM A563 Grade
A Heavy Hex nuts. Actual manufacturer's certified mill test reports
(chemical and mechanical) shall be provided. Use ASTM F436 hardened - 3 3> Bottom flange
washers for the fixed bearings and no heavy hex nuts or hardened washers ///4}” flange plate
for the expansion bearings. Swedging shall be 1" less than extension into

the concrete.

¢ Pin

¢ 2"@ Pin
Anchor bolts, hardened washers and heavy hex nuts shall be coated with a N N
minimum of two coats of inorganic zinc primer to provide a total dry film

Sk

T

DATE PREPARED

1/30/2025

thickness of 4 mils minimum, 6 mils maximum, or galvanized in accordance 7 Qm%:;f'

with AASHTO M 232 (ASTM A153), Class C. — ﬁ{]irir 77777777777 ,T}T,
Weight of the anchor bolts, hardened washers and heavy hex nuts for TTyTTTTTTTTTTTTTTT

bearings are incuded in the weight of the Fabricated Structural Steel. M—Flat surface

ROUTE STATE

MO

Bearing
<~ Indicates machine finish surface. Top Plate

DISTRICT SHEET NO.

2

COUNTY

Shop drawings are not required for the lead plates and the preformed WELDING DETAILS END VIEW OF WEB
fabric pads.

JOB NO.

CONTRACT 1D

PROJECT NO.

BRIDGE NO.

Nl

4%” 1" Return <
3 Te ASTM A108-
ASTM A108- g Grade 1018

Grade 1018 ’—‘—‘ o Heavy Hex ¢
) | Nut (Typ.)

—o T — N e Q S
/ " 125 x Washer (Typ.)
1000/

WV

DESCRIPTION

000

[uls

Lead plate 13"
X or preformed
fabric pad 1000

4" x" 4" > or Flat

=
s
;b

=

Lead plate
or preformed
fabric pad

SIDE VIEW END VIEW
EXPANSION

Number Required:

SIDE VIEW o surface

END VIEW

MO 65102

(1-888-275-6636)

FIXED

Number Required:

105 WEST CAPITOL

JEFFERSON CITY,

1-888-ASK-MODOT

TYPE D BEARINGS

(Estimated Weight pounds)

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

Surface of — Surface of
concrete — i concrete

MISSOURI

4 Equal
spaces
1
2
to 34"

s

DETAIL FOR 3/8"@ OPTIONAL DETAIL FOR 1 3/8"@
THRU 2 1/2"@ ANCHOR BOLTS THRU 2 1/2"@ ANCHOR BOLTS

SWEDGE ANCHOR BOLTS DETAILS

(1) 4" for 3"@ thru 14"@ anchor bolts

" to 4" for 12"@ thru 23"@ anchor bolts
Detailed

Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of

BRGO2_TypeD_stl.dgn 7:54:24 AM  1/30/2025




BRGO3 TypeE st Effective: Jan. 2025 Supersedes: Apr. 2022

GENERAL NOTES:

Anchor bolts for Type E bearings shall be @ ASTM F1554 Grade 55

swedged bolts and shall extend into the concrete with ASTM A563

Grade A Heavy Hex nuts. Actual manufacturer's certified mill Bottom flange
test reports (chemical and mechanical) shall be provided. Use ASTM or flange plate
F436 hardened washers for the fixed bearings and no heavy hex nuts

or hardened washers for the expansion bearings. Swedging shall be 1"

less than extension into the concrete. N AN W\ e NN
Anchor bolts, hardened washers and heavy hex nuts shall be coated with a

" To points of tangency
full Tength of web

Radius 1/2 web
thickness

thickness of 4 mils minimum, 6 mils maximum, or galvanized in accordance with
AASHTO M 232 (ASTM A153), Class C.

DATE PREPARED

minimum of two coats of inorganic zinc primer to provide a total dry film [— \\\ —1
T 1/30/2025

ROUTE STATE

Weight of the anchor bolts, hardened washers and heavy hex nuts for bearings i

are included in the weight of the Fabricated Structural Steel. Bearing Flat surface MO

top plate DISTRICT SHEET NO.
=2 Indicates machine finish surface. ' 3

A lubricant coating shall be applied in the shop to both mating surfaces of the WELDING DETAILS END VIEW OF WEB o

bearing assembly. The lubricant, method of cleaning, and application shall meet

JOB NO.
the requirements of MIL-L-23398 and MIL-L-46147. The coated areas shall be
protected for shipping and erection

CONTRACT ID.
Shop drawings are not required for the lead plates and the preformed
fabric pads.

PROJECT NO.

X" \ K BRIDGE NO.

X

Blw
slw

w

3
6" 3 X" .
10 Heavy 3

ol
clw

o
N

Hex Nut x" /7Bonded X

< Bonded
‘ ‘ BNy (Typ.) Lubricant 1 i ‘ Lubricant

;
= e ¢ Radius
%\§,—{~J<> k o ~ of web

DESCRIPTION

o
Min.)
.
e

X"
B
x

S Web

1000 \/ Aeiléjgg, X LLJ L;J 2;0 Aij]\J \ % :4¢;J/j -

Lead plate 17 13" v = nn
" or preformed

fabric pad 4" X" 4"

DATE

1
1000 130 !

[— Lead plate '
X v or Flat «" x x" siot| or preformed / Z“J
surface fabric pad

SIDE VIEW END VIEW x" X

MO 65102

(1-888-275-6636)

SIDE VIEW END VIEW
FIXED

Number Required:

EXPANSION

Number Required:

105 WEST CAPITOL

JEFFERSON CITY,

1-888-ASK-MODOT

TYPE E BEARINGS

(Estimated Weight pounds)

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

Surface of

— Surface of concrete
— \ concrete
:‘$

MISSOURI

4 Equal
spaces
3%::

DETAIL FOR 3/4"@ OPTIONAL DETAIL FOR 1 3/8"@
THRU 2 1/2"@ ANCHOR BOLTS THRU 2 1/2"@ ANCHOR BOLTS

SWEDGE ANCHOR BOLT DETAILS
(1) 4" for 3"@ thru 14"@ anchor bolts

" to 2" for 12"® thru 23"@ anchor bolts

ool—

Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of

BRGO3 TypeE_stl.dgn 7:54:35 AM  1/30/2025




BRGO5 ptfe psi 4stp Effective: Jan. 2025 Supersedes: Sep. 2024
oo 15 (Typ.) € 9/16"0 Hole for 1/2"@ D 25
S 18 . anchor bolt with heavy hex |
FlE 3" (Typ.) nut (all galvanized) N L N ol
_ T |l o
= = | | —|a
S| . . - } °
z ' n|H!
7'_'1'_, ._'_\n ~ ‘l(ﬁ: 7777777 J{ 7777777777 \I%| Q Q 27 Burr threads (Typ.)
| | . , | | =t @ Swedge TN =|° 1/2" Plate (See
R I | 1/2" Plate (see , , anchor bolt (Typ.) prestress girder
DI ; ; i sheet for details
ELEVATION OF GALVANIZED _Dimension based on size prestressed girder ! : Heavy Hex Nut (Typ.) ’
STEEL STOPPER PLATE of neoprene bearing pad | . . Bevel sole plate to match TATE PREPARED
N op o slope of beam (total bevel 1/30/2025
STEEL STOPPER PLATE bent"cap : 1 | . bent cap Shown in column P below)
| > MO
x 1 1/4"™ x 1/4" . ! t l ———1/8" Stainless DISTRICT SHEET NO-
Galvanized steel » . i Sg steel plate BR 4
strap 3" (Typ.) S L o~ ) s SOONTY
= ~ — - U+ ) c .
- T _—s =
= 9/16"@ Hole for Zeo
> 4 i 1/2"@ anchor bolt g = LNeoprene elastomeric pad 108 No-
R | B with heavy hex nut s
(all galvanized) \ CONTRACT 1D.
1/8" Stainless
sole plate steel late
- PTFE 1/8" Stainless B P PROJECT NO.
§ - Neoprene . 1u 1n
NS elastomeric steel plate 2 2 S TBeE TS
t pad Flat surface (see Sec 1080) C
1/8" Stainl L8, Stainless 3/16" f dimpled
— " ainless steel plate " for dimpled;
steel plate . A . Sole plate SIDE VIEW 1/16" for flat
2 2
I=—Sole plate Bond Polytetrafluoroethylene —
PTFE) to 1/8" stainless steel ;
END VIEW ‘ 2
i " } plate, then to Neoprene - z
n.) G ;{gmsé?é?éess Elastomeric Pad + E
— PTFE, 1/8" ] [S] o
i | PTFE . =
stainless steel =—¢ Slotted hole—= , = o«
plate and neoprene Sole plate \ | ¢ ‘ ] —] o 3
elastomeric pad ' * W\/\/ w
‘ ! ¢ Slotted **: S X e
o | hole " (Minl) N
~ i s
(@] U, wi ,,1/ w (Typ-) Neoprene elastomeric
o 11 Gage or 1/8" pad (bond to bearing
x 2" x 1/2" ~ seat with epoxy adhesive)
X shim plate (see
PART PLAN SHOWING N R s © table for number 1/8" Stainless p
required) steel plate -
STOPPER PLATE plate (Typ.) 1/8" Stainless 7 ~——PTFE, 1/8" stainless K ° °
steel plate steel plate and
Stopper plates and straps shall be provided to prevent F F neoprene elastomeric NEOPRENE ELASTOMERIC PAD Z 283
loss of support due to creeping of PTFE bearings. pad " . . = E oo
Payment for fabricating and installing the stopper plates *x L'a%/ﬁrlslof 172 ell/aéfomsrlc lpa? alternating |<—( 3(£$
and straps will be considered completely covered by the PART PLAN wi gage or shim plate - Ogow
contract unit price for Type N PTFE Bearing. % =R
Top of a 0w
The bottom face of the 1/8" stainless steel plate that concrete £ =k
is welded to the sole plate shall be lubricated with a beam < P
lubricant that is approved by the bearing manufacturer. [~ -z~
2" PTFE SLIDING BEARINGS =3 25
o= Ia
Su BENT NUMBER OF NUMBER Zun niis)
stopper {8 w |A|B|C|D|E|F[G|[H| J|K]|]L|M|N|P|Q/|R/ suimpLATES * | REQUIRED Iw e
plate . ns l- -~ %
Surface of | . 2% 2
concrete e %U @
B ©
Surface of . YA o D &
— concrete — v ‘ T
o z ;
N *x The required shim plate shall be placed between layers of elastomer TOTAL 2
;$ = and molded together to form an integral unit. BEARINGS 8
w
ofs ° — GENERAL NOTES: =
g o N Design coefficient of friction equals
LT G| o SECTION A-A Type N PTFE Bearings shall be in accordance
<y » ° Anchor bolts shall be @ ASTM F1554 Grade 55 105 swedged bolts and shall with Sec 716.
S extend into the concrete with ASTM A563 Grade A DH Heavy Hex nuts.
- Actual manufacturer's certified mill test reports (chemical and PTFE surface shall be fabricated as a single
o mechanical) shall be provided. Swedging shall be 1" less than extension piece. Splicing will not be permitted.
into the concrete.
The PTFE surface shall be flat dimpled
Anchor bolt shall be at the centerline of slotted hole at 60°F. Bearing
position shall be adjusted for each 10° fall or rise in temperature at The depth of the dimples shall be at least
DETAIL FOR 3/4"@ OPTIONAL DETAIL FOR installation. 0.08 inch but less than one-half the PTFE
thickness and the diameter shall be no more
THRU 2 1/2"@ 1 3/8”@ THRU Anchor bolts and heavy hex nuts shall be coated with a minimum of two than 0.32 inch. Dimples shall be uniformly
" coats of inorganic zinc primer to provide a total dry film thickness of 4 distributed and cover greater than 20% but
ANCHOR BOLTS 2 ]/2 @ ANCHOR BOLTS mils minimum, 6 mils maximum, or galvanized in accordance with AASHTO M less than 30% of the entire PTFE surface area
232 (ASTM A153), Class C. Dimples shall not be placed to intersect the
edge of the PTFE surface.
SWEDGE ANCHOR BOLT DETAILS Neoprene Elastomeric Pads shall be 70 Durometer.
Dimpled PTFE surfaces shall be lubricated with
lu 3n lu
(1) g" for 3"@ thru 13"@ anchor bolts Structural steel for sole plate shall be ASTM A709 Grade and shall be silicone grease meeting the Society of
1 1 5 L coated with a minimum of two coats of inorganic zinc primer to provide a Automotive Engineers Specification SAE-AS8660
g" to 3" for 13"@ thru 23"@ anchor bolts total dry film thickness of 4 mils minimum, 6 mils maximum. The stainless
steel plate shall be protected from any coating. i i
Remove these notes if PTFE surface is flat.
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of
BRGO5_ptfe_psi_4stp.dgn 7:54:46 AM 1/30/2025




BRGO7 ptfe stl 4stp Effective: Jan. 2025 Supersedes: Sep. 2024

~ - 15" (Typ.) € 9/16"0 Hole for 1/2"Q D =l
SN 10 : anchor bolt with heavy e
" i c
t ﬁ g (Typ.) hex nut (All galvanized) N L N g =
R —- T g —| =
N . I I . : | I I 2w
s I I ~ I w 2
L i [ — —— [o} Q| _Q 2
T T - J : = = 2
! : o \ . ' = @ Swedge =
Di . b d | ‘ Y\ | anchor bolt
ELEVATION OF GALVANIZED [Dimension based on size Top of | | (Typ.) ~ -\ Burr threads (Typ.)
bent ! c|
STEEL STOPPER PLATE of neoprene bearing pad ent cap ‘ ‘ Heavy Hex Zls
. = Bevel sole plate
PLAN OF GALVANIZED ‘ ‘ Nut (Typ.) T |E _ to match slope of 173072025
STEEL STOPPER PLATE = : Aol 5TL Top of beam (total bevel MO
s o L2 bent cap shown in column P
X 1 1/41. X 1/4\1 1 (T ) x }2‘ | H G be | OW) DISTRICT SHEET NO.
Galvanized steel strap 2 yp- Z ” — |5 o~ BR 5
¢ 9/16"@ Hole for | = ST
1/2"@ anchor bolt — T PV - L \1/8“ Stainless
. with heavy hex nut . . ‘ ‘ ‘ ‘ 5% i !
/\/ ‘ (all galvanized) Nl L L Y sole plate 8 : steel plate JOB MO
- (Typ-) 1/8" Stainless
| steel plate Neoprene CONTRACT 1D
i e b ettt PTFE elastomeric
/ 77777777777777777777777777 4 ~ Neoprene Flat surface (see Sec 1080) pad PROJECT NO.
. bearing
T ' 7 I < pad R R 1/8" Stainless BRIDGE NO -
' = teel lat
/ — 1/8" Stainless . . Sole plate C steel plate
1 F1/8" Stainless steel plate 2 A 2
o steel plate SIDE VIEW
. END VIEW
16" f impled;
T = Sole plate 1/8" Stainless :ngu fg: (fj:r:? ed
o G steel plate Z
' PTFE, 1/8" T ] Bond Polytetrafluoroethylene — -
ot stainless steel ' ' (PTFE) to 1/8" stainless steel : o
I plate and neoprene Sole plate l<— € Slotted hole — plate, then to Neoprene + I~
. elastomeric pad | | Elastomeric Pad + @
: 1 ; ¢ Slotted o i
T T
‘ ~ ‘ l hole PTFEK ’ oL
- - —teot—-—-—4 G o~ AS Z /4 f— IS
P ; i o Voow| <<\7 ‘}> w i W V)
o~ | | 1 . A 74
- N A " (Min!) =
| | s
! 5 R -
X 2" x 1/2" | yp- Neoprene elastomeric 'g_
PART PLAN SHOWING Galvanized steel 1/8" Stainless " : N pad (bond to bearing
stopper plate (Typ.) steel plate — EIZEE 1{§tesgﬁémess 11 Gage or 1/8 seat with epoxy adhesive)
STOPPER PLATE P shim plate (see =z s
| b ded Bgoprene elastomeric table for number 1/8" Stainless o o259
Stopper plates and straps sha e provided to prevent R 3 N required) steel late = = n o
loss of support due to creeping of PTFE bearings. (1) " for 3"@ thru 13"@ anchor bolts F F q P < 3(“’:
Payment for fabricating and installing the stopper plates R E “%:
and straps will be considered completely covered by the 3" to 4" for 13"@ thru 23"@ anchor bolts PART PLAN NEOPRENE ELASTOMERIC PAD @) I
contract unit price for Type N PTFE Bearing. 5 9re
Surface of Surface of *k Lg)t/ﬁrilof 1/2" ellalnzltlomific ;?acti alternating <Zz gsf
The bottom face of the 1/8" stainless steel plate that — concrete — concrete . wi gage or shim plate o -z
is welded to the sole plate shall be lubricated with a GENERAL NOTES: "% 8»5
lubricant that is approved by the bearing manufacturer. Design coefficient of friction equals %; 58
R < i
B j_@ - Anchor bolts shall be @ ASTM F1554 Grade 55 105 swedged bolts and shall 2 l_ =
2 extend into the concrete with ASTM A563 Grade A DH Heavy Hex nuts. Q% 2
Stopper s Top of o o Actual manufacturer's certified mill test reports (chemical and <0 .
S conc. CR hanical) shall be provided. Swedging shall be 1" less than extension 20 S
plate 8 b ElY e me ¢ p ging H ©
T eam Sle . |=™ into the concrete. G} D °
_ [} N — -
f%? o ik o Anchor bolts shall be at the centerline of slotted hole at 60°F. Bearing +
- T 7 position shall be adjusted R for each 10° fall or rise in temperature at -
- YA A 1 installation. s
| o
' = Anchor bolts and heavy hex nuts shall be coated with a minimum of two &
e ~ @ coats of inorganic zinc primer to provide a total dry film thickness of 4 E
DETAIL FOR 3/4..@ THRU OPTIONAL DETAIL FOR 1 3/8"@ rl\mﬂwlé;zm;xér?k}/lmAlgg)r‘lm(\:?arggx&n.num, or galvanized in accordance with AASHTO
2 1/2"@ ANCHOR BOLTS THRU 2 1/2"@ ANCHOR BOLTS
Neoprene Elastomeric Pads shall be 70 Durometer .
- Structural steel for sole plate shall be ASTM A709 Grade and shall be
SECTION A-A SWEDGE ANCHOR BOLT DETAILS @ coated with a minimum of two coats of inorganic zinc primer to provide a
total dry film thickness of 4 mils minimum, 6 mils maximum. The stainless
steel late shall be protected from any coating.
PTFE SLIDING BEARINGS P ° / ’
Type N PTFE Bearings shall be in accordance with Sec 716
BENT NUMBER OF NUMBER
NO. A B C D E F G H J K L M N P Q R SHIM PLATES x | REQUIRED PTFE surface shall be fabricated as a single piece. Splicing will not be
permitted.
The PTFE surface shall be flat dimpled.
@ The depth of the dimples shall be at least 0.08 inch but less than one-half
the PTFE thickness and the diameter shall be no more than 0.32 inch.
Dimples shall be uniformly distributed and cover greater than 20% but less
than 30% of the entire PTFE surface area. Dimples shall not be placed to
* The required shim plate shall be placed between layers of elastomer TOTAL intersect the edge of the PTFE surface.
and molded together to form an integral unit. BEARINGS
Dimpled PTFE surfaces shall be lubricated with silicone grease meeting the
TYPE N PTFE BEAR I NGS Society of Automotive Engineers Specification SAE-AS8660.
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of

BRGO7 _ptfe_stl_4stp.dgn 7:54:57 AM  1/30/2025




BRGO/7 ptfe stl 4stp Guidance

(1)Use note H3.29.1 with Grade 50W steel.
Use note H3.29.2 when steel superstructure is galvanized.
(H3.29 shown)
(:) Remove under |l ined portion when steel superstructure is galvanized.

(:) Remove these notes if PTFE surface is flat.




BRGO8 neo stl fix Effective: Jan. 2025 Supersedes: Apr. 2022

Q = Q
@ Swedge
anchor bolt (Typ.)

=

—

=
(Sole Plate

at ¢ Bearing)

M

Heavy Hex hV4 DATE PREPARED
Nut (Typ.) Burr threads (Typ.) 1/30/2025

— ROUTE STATE

- MO

bent cap

Top of

Bevel sole plate to match DISTRICT SHEET NO.
slope of beam (total bevel 6

|
— |
Surface of e— Surface of
/ concrete concrete
|
|

)

to
(Min
(Typ.

)

Top of shown in column P below)

ey

COUNTY

spaces
24
(Typ.

4 Equal

X
(Typ .

JOB NO.

bent cap AAAAa\\

unthreaded

J
(Height of
bolt)

CONTRACT 1D

PROJECT NO.

Neoprene Neoprene

Sole plate

elastomeric BRIDGE NO.

DETAIL FOR 3/4"@ THRU OPTIONAL DETAIL FOR 1 3/8"@Q elastomeric Y

2 1/2"@ ANCHOR BOLTS THRU 2 1/2"@ ANCHOR BOLTS pad

Flat surface (see Sec 1080)

END VIEW C

SWEDGE ANCHOR BOLT DETAILS SIDE VIEW

Bond sole plate

G Sole plate to the neoprene
3" to 4" for 12"@ thru 24"@ anchor bolts ‘ ‘ elastomeric pad
=—C @ Hole ———= .
*
*

DESCRIPTION

Sole plate ]

(RN (R { [ —— . [} @ Hole -
! : : ‘ [ é" (Min _ <
' '
,,,,,,,,, H@w”hh ——————4—*@%— : (Typ.)
Neoprene elastomeric pad

DATE

C/2 C/2

ol PR / (bond to bearing seat with

__________ \\ epoxy adhesive)

11 Gage or

1/8" shim plate .

F F\AA—Neoprene . (see table for *x*x Layers of 1/2" elastomeric pad
e\zstomerlc number required) with 11 gage or 1/8" shim plate

pa

PART PLAN NEOPRENE ELASTOMERIC PAD

MO 65102

105 WEST CAPITOL
(1-888-275-6636)

Standard Drawing Guidance:
(do not show on plans.)

JEFFERSON CITY,

1-888-ASK-MODOT

C) Use note H3.49.1 with Grade 50W steel.
Use note H3.49.2 when steel superstructure is galvanized.
(H3.49 shown)

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

() Remove under|ined portion when steel superstructure is galvanized.

GENERAL NOTES:

MISSOURI

Anchor bolts shall be @ ASTM F1554 Grade 55 105 swedged bolts and shal
FIXED BEARINGS extend into the concrete with ASTM A563 Grade A DH Heavy Hex nuts.

Actual manufacturer's certified mill test reports (chemical and mechanical)
BENT NUMBER - g , -
no | Al Bl C|D F|G J K L M| N P Q SHTHMEEQTSQ « | REQUIRED shall be provided. Swedging shall be 1" less than extension into the concrete.

Anchor bolts and heavy hex nuts shall be coated with a minimum of two coats of

(:) inorganic zinc primer to provide a total dry film thickness of 4 mils minimum,
6 mils maximum, or galvanized in accordance with with AASHTO M 232 (ASTM Al53),
Class C.

Neoprene Elastomeric Pads shall be Durometer

Structural steel for sole plate shall be ASTM A709 Grade and shall be
* The required shim plate shall be placed between layers of TOTAL <:> coated with a minimum of two coats of inorganic zinc primer to provide a total
elastomer and molded together to form an integral unit. BEARINGS dry film thickness of 4 mils minimum, 6 mils maximum.

Laminated Neoprene Bearing Pad Assembly shall be in accordance with Sec 716.

LAMINATED NEOPRENE BEARING PAD ASSEMBLY
Detailed

Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of

BRGO8 _neo_stl_fix.dgn 7:55:11 AM 1/30/2025




BRGO9 neo psi _exp Effective: Jan. 2025 Supersedes: Apr. 2022
D
N L N
V|~
c|g
1/2" Plate (see Q Q ol Burr threads (Typ.)
prestress girder ©
sheet for details) 33 1/2" Plate (See
o N
' ' prestress girder
| = C @ Swedge Vi .
— Surface of Surface of . . anchor bolt N sheet for details)
concrete concrete ‘ \ (Typ.) S|e DATE PREPARED
| | Bevel sole plate 1/30/2025
Top of . . —~ to match slope of oo B7e
- bent cap | | i beam (total bevel
= '—'$ ‘ ‘ Heavy £ o X shown in column p MO
wnjeo DISTRICT SHEET NO.
(‘3 U 4} ! Hex Nut> |2 below) 7
S el : - ! ! (Typ.) . |~ o ~
3 g @ a & e 6o Top of COUNTY
S > x| > - oes bent cap
< = [r.5s e T ok JOB NO.
\ RS a5
O RN 4 %f: - CONTRACT 1D.
et Sole plate T sSo
o Neoprene PROJECT NO.
(1) Neoprene 1. cégstomcr\c
eésstomerlc Flat surface (see Sec 1080) 2 P BRIDGE NO.
DETAIL FOR 3/4"@ THRU OPTIONAL DETAIL FOR 1 3/8"@ P
2 1/2"@ ANCHOR BOLTS THRU 2 1/2"@ ANCHOR BOLTS END VIEW SIDE VIEW
SWEDGE ANCHOR BOLT DETAILS
8
(1) 3" for 2"@ thru 14"® anchor bolts G Sole plate Bond sole plate e
14 1u 3n 1n i | to the neoprene =
3" to 3" for 13"@ thru 23"@ anchor bolts . . elastomeric pad &
=—¢ Slotted hole—= B A
Sole plate . A (min.) e w
1 C ]
| ¢ Slotted o K iy Qii v
hole (8% i
N (I
G W T E / %" (Min.) i
v S R ’\'%’ T w (Typ.)
N \ 1 Neoprene Elastomeric Pad s
= T (bond to bearing seat with <
) 1 11 Gage or epoxy adhesive)
1/8" shim plate
¥Neoprene (see table for = 203
F F elastomeric number required) | *% Layers of 1/2" elastomeric © EEQ
pad alternating with 11 gage |<—( ce®
or 1/8" shim plate ~ v
4 2R
PART PLAN VIEW NEOPRENE ELASTOMERIC PAD g §:¥
2 567
£z -
<] 20
a~— wa
Zun ko]
<n i
= |_ wy
n =
3 :
< 0\
] D °
T
E
GENERAL NOTES: ]
w
Anchor bolts shall be @ ASTM F1554 Grade 55 105 swedged bolts and shall E
extend into the concrete with ASTM A563 Grade A DH Heavy Hex nuts.
Actual manufacturer's certified mill test reports (chemical and mechanical)
EXPANSTON BEARINGS shall be provided. Swedging shall be 1" less than extension into the concrete.
BENT A B C D E F G J K L M N P Q R NUMBER OF NUMBER Anchor bolt shall be at the centerline of slotted hole at 60°F. Bearing
NO. SHIM PLATES % | REQUIRED . O 2
position shall be adjusted R for each 10° fall or rise in temperature at
installation.
Anchor bolts and heavy hex nuts shall be coated with a minimum of two coats of
inorganic zinc primer to provide a total dry film thickness of 4 mils minimum,
6 mils maximum, or galvanized in accordance with with AASHTO M 232 (ASTM A153),
Class C.
* The required shim plate shall be placed between layers of elastomeric TOTAL Neoprene Elastomeric Pads shall be Durometer .
and molded together to form an integral unit. BEARINGS Structural steel for sole plate shall be ASTM A709 Grade and shall be coated
with a minimum of two coats of inorganic zinc primer to provide a total dry
film thickness of 4 mils mimimum, 6 mils maximum.
Laminated Neoprene Bearing Pad Assembly shall be in accordance with Sec 716.
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of
BRG09_neo_psi_exp.dgn 7:55:21 AM 1/30/2025




BRG10 neo stl fix exp Effective: Jan. 2025 Supersedes: Apr. 2022
D b [ v~
ol °|2
N L N << N N ©|2
Q.
Q Q 9|3 Q Q E
C @ Swedge ol2 [} @ Swedge —g
anchor bolt (Typ.) Vi anchor bolt (Typ.) 3@
i ‘ Heavy Hex © Burr threads Heavy Hex — | Burr threads
Top of R I G Nut (Typ.) = (Typ.) Top of Nut (Typ.) == (Typ.)
bent cap . . — P -
| | <= X o *
4‘} ‘ | S Bevel sole plate & _ Bevel sole plate DATE PREPARED
_ ! = E . Top of to match slope of . — T - Top of to match slope of 1/30/2025
- = S ?JQ bent cap beam (Fc’ta‘ bevel - o m& bent cap beam (total bevel ROUTE STATE
: o ) i I |/ shown in column P : N u-g,_ shown in column P MO
= \‘ TVF§Z§Z§2§E§Z§§§§2§Z§2§ 'i\i' A\ —|= 8':, e below) = - %Ev below) DISTRICT SHEET NO.
P LAGCAARGAG | - —~ ~<T — 8
j‘ - - o - Ler ~ ) ) ISS ~ ) COUNTY
Neoprene >3 Neoprene Neoprene 2 Neoprene
elastomeric 1 elastomeric elastomeric 1 elastomeric TOB NO.
pad Sole plate 2 pad pad Sole plate 2 pad
Flat surface (see Sec 1080) Flat surface (see Sec 1080) CONTRACT 1D
END VI EW PROJECT NO.
SIDE VIEW SIDE VIEW
Bond | lat END VIEW BRIDGE NO.
tO”thSO ¢ plate Bond sole plate
G ecl)astimgf?’grggs to the nheoprene
1 1 Sole plate Sole plate elastomeric pad
l=— ¢ Slotted hole —= \
Sole | 11" (Min.) = Sole | ) =z
plate ‘ ‘Z rlx /A )'A ~ plate ' 1 % P ~
\ . * 2 )74 \% A4 N * B J 3
| I ¢ Slotted * L T . C @ * &5 Sy \6! X z
; hole — ” _ o
| 1u ; = =
N ] - Y & min) || N hole " (Min.) o &
' ' : a
(@) Uil-J-L,,,+ ol I ¢ ,:4{ —Jé—fLu (Typ-) NegprgnedElasgomerlc @) Oy _ (Typ.) Neoprene elastomeric a
o~ ' \ 11 Gage or Pad (bond to bearing ~ pad (bond to bearing
— 1 . LN 1/8" shim plate seat with epoxy adhesive) Ny 11 Gage or seat with epoxy
(@] H-------f - Y (see table for (@] 1/8" shim plate adhesive)
"""""" number required) (see table for
~ Neoprene number required)
¥Neoprene | t i
i f 1/2" elastomer alternatin F F elastomeric " i
elastomeric ** Layers o r g pad ** Layers of 1/2" elastomer alternating
F F pad with 11 gage or 1/8" shim plate with 11 gage or 1/8" shim plate =
<<
PART PLAN NEOPRENE ELASTOMERIC PAD PART PLAN NEOPRENE ELASTOMERIC PAD e
3 350
2 EZ0
= o ©©
EXPANSION BEARINGS FIXED BEARINGS = Sow
o =N
BENT NUMBER OF NUMBER BENT NUMBER OF NUMBER o ho.
no. |A|B|C|ID|IE|F|G| J|[K|L|M|N|P|Q]|R | syimpLaTES % | REQUIRED NO. CID|F|G| J|K|L|IM|N]P|Q /| suimPpPLATES * |REQUIRED S irs
z 0
o 2zC
-z S
o8 o
Z0 s}
<wn w =
* The required shim plate shall be placed between TOTAL * The required shim plate shall be placed between TOTAL 9% |- _‘E
layers of elastomer and molded together to form BEARINGS layers of elastomer and molded together to form BEARINGS <O o
an integral unit. an integral unit. %U @
(U] b
) &
=
=1 curface of GENERAL NOTES: 3
— Surface of — concrete Anchor bolts shall be @ ASTM F1554 Grade 55 105 swedged bolts and shall u
— concrete extend into the concrete with ASTM A563 Grade A DH Heavy Hex =
Standard Drawing Guidance: nuts. Actual manufacturer's certified mill test reports(chemical and
— (do not show on plans.) mechanical) shall be provided. Swedging shall be 1" less than extension into
;,$ the concrete.
(D Use note H3.49.1 with Grade 50W steel.
=1 ° Use note H3.49.2 when steel superstructure is galvanized. Anchor bolt shall be at the centerline of slotted hole at 60°F. Bearing
Clo S (H3.49 shown) position shall be adjusted R for each 10° fall or rise in temperature at
U% S installation.
Yo (@ Remove underlined portion when steel superstructure is
<@ galvanized. Anchor bolts and heavy hex nuts shall be coated with a minimum of two coats of
inorganic zinc primer to provide a total dry film thickness of 4 mils minimum,
6 mils maximum, or galvanized in accordance withwith AASHTO M 232 (ASTM Al153),
Class C.
Neoprene Elastomeric Pads shall be Durometer .
n n
DETAIL OF 3/4 @ THRU OPTIONAL DETAIL OF 1 3/8 (%] Structural steel for sole plate shall be ASTM A709 Grade and shall be
2 1/2"@ ANCHOR BOLTS THRU 2 1/2"@ ANCHOR BOLTS coated with a minimum of two coats of inorganic zinc primer to provide a total
dry film thickness of 4 mils minimum, 6 mils maximum.
SWEDGE ANCHOR BOLT DETAILS Laminated Neoprene Bearing Pad Assembly shall be in accordance with Sec
716.
(1) 3" for 3"® thru 14"@ anchor bolts
" to 4" for 12"@ thru 21"@ anchor bolts
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No of
BRG10_neo_stl_fixExp.dgn 7:55:32 AM 1/30/2025




BRG11l pot bearing

Effective: Apr.

2022

Supersedes:

Feb.

2021

Bevel
plate to match
slope of beam.

sole

Top of

Pier Cap
1\

\ Direction of
N Transverse Movement

| — -
Swedge Anchor

Anchor

Contractor

! - ) | —Direction of
(5)>—71>/ ?3 1% ¢ Pot Bearing Longitudinal Movement
o
= 74 L Pot Bearing Device & € Sole Plate““\\i
—| © 2
oy Min. 2) ! Washer (Typ.) —- --
T|o|g ™
Me”  Masonry PL
[l e~ i |
‘ Concrete [l e Sole Plate— |
T Pedestal T NM—Threaded
‘ ‘ Coupling
) o a . . ! Nut (Typ.) Pot Bearing
Mo cese I
|

Bolt Well to be sized by POT BEARING PLAN

and coordinated with

Bolt (Typ.) anchor bolt requirements of pot
bearing manufacturer. The cost
of the wells shall be incidental
to the cost of the pot bearing
ELEVATION device.
BEARING DATA TABLE — Surface of
— Surface of eSS Concrete
Location —— Concrete
Fix/Exp. .
Quan. Req'd. C ﬁ$
- R O -1, o
Design load Service limit state | Vertical max. S D Slo T
(kip) of—— >l o = |
perm. - O w g oo
- n
min. e - <
Transverse
(6)
Longitudinal
Strength Iimit state [Vertical DETAIL OF 3/4"@ THRU OPTIONAL DETAIL OF 1 3/8"@Q
Transverse 2 1/2"@ ANCHOR BOLTS THRU 2 1/2"@ ANCHOR BOLTS
Longitudinal
SWEDGE ANCHOR BOLT DETAILS
Translation Service limit state |Transverse
(6) $" for 3"@ thru 14"@ anchor bolts
Longitudinal
1w 1w EX 1
Strength |imit state [Transverse s" to " for 13"@ thru 2570 anchor bolts
Longitudinal Notes:
Rotation (rad.) |[Service limit state [Transverse T2 is upstation of TI1.
Longitudinal (3) One Way Longitudinal Movement is the maximum one way
One Way Longit. movement (expansion or contraction) of the superstructure
Movement (3) when bearings are set at 70 degrees F plus 1" tolerance.
(G) Guide (4) On wide structures and on curved structures provisions
Clearance (4) shall be made for limited lateral movement.
Masonry Plate Lm
Wm
m Indicates parts designed by the manufacturer.
Auxilliary Plate | La
Wa
Ta
Sole Plate Ls
Ws
T1
T2
Bearing H /f \\
Anchor Bolts d Standard Drawing Guidance (do not show on plans
Bolts / Brg. (:) Note to detailer, minimum of three stiffeners centered above bearing.
Weld Size w1
v o J
Detailed
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of

GENERAL NOTES:

The bearing design shall conform to the provisions of the
AASHTO LRFD Bridge Design Specifications.

latest edition of

The contractor, in coordination with the bearing manufacturer, shall be
responsible for sizing the sole plate and masonry plate and determining the
size, number, and location of anchor bolts based on the load and movement
capacities, indicated in the Bearing Data.

The contractor shall submit calculations sealed by a Professional
Engineer, licensed in the state of Missouri, indicating conformance with
design load and material criteria in the contract documents.

(1) Maximum vertical dimension of the complete bearing. If the actual
bearing dimension differs, adjustments shall be made in the thickness of
the sole plate, masonry plate and concrete pad as needed by the contractor
at no additional cost to the owner. Contractor shall submit proposed method
of adjustment to Engineer for approval.

(2) Estimated horizontal
dimension differs, adjust
needed by the contractor

(5) The temperature of the steel
below 250°F.

dimension of the
the size of the
at no additional

pot bearing device. [f the actual
sole plate and masonry plate as
cost to the owner.

adjacent to the elastomeric should be kept

The Dimension H in the Bearing Data Table represents the assumed total
height of bearing mechanism between the sole plate and masonry plate used
by the designer to establish the pedestal elevations.

the

The bearings shall load and

movement capacities

be manufactured pot
indicated

bearings, designed for
in the Bearing Data Table.

All expansion bearings shall have maximum friction coefficient of 3%.

be AASHTO M270 Grade 50 and shall be

sole plate and masonry plates shall be AASHTO M270

Steel for
galvanized.
Grade 50.

pot bearings shall
Steel for

Anchor bolts shall conform to ASTM F1554 Grade 55. The anchor bolts shall
be the swedge-type and shall have a minimum diameter of 1 1/2 inches and

extend a minimum of inches into the concrete. Swedging shall be 1 inch
less than the extension into the concrete.

Anchor bolts shall be installed using a hardened steel washer at each
exposed location.

Washers shall conform to ASTM F463.

Anchor bolts and hardened washers shall be coated with a minimum of two
coats of inorganic zinc primer to provide a total dry film thickness of 4
mils minimum, 6 mils maximum, or galvanized in accordance with Sec 1081.

Certified mill test reports, conforming to the requirements of the
specifications, for the metals of the pot bearing device, sole plate,
masonry plate and anchor bolts shall be submitted.

The masonry plate shall be prepared per the specifications and shop-coated
with two coats of inorganic zinc primer to provide a total dry film
thickness of 4 mils minimum, 6 mils maximum.

The sole plate shall
with two coats of
thickness of 4

be prepared per the specifications and shop-coated
inorganic zinc primer to provide a total dry film
mils minimum, 6 mils maximum.

The bearing device,
shop and
the steel
indicated

sole plate and masonry plate shall be assembled in the
the bearing assembly shall be field welded to the bottom flange of
cap beam. The welds shall be designed for the load capacities

in the Bearing Data Table.

After installation of the bearings, any uncoated or damaged surfaces of the
masonry and sole plates shall be prepared in accordance with the
specifications and field-coated with inorganic zinc primer to provide a
total dry film thickness of 4 mils minimum, 6 mils maximum.

After installation of the bearings and field-applied prime coats, the
surfaces of the masonry and sole plates shall be field-coated with System G
intermediate and finish coat

All bearings shall be marked prior to shipping. The marks shall include the
bearing location on the bridge and a direction arrow that points up-
station. All marks shall be permanent and be visible after the bearing is
installed.

The pot bearing device, sole plate, masonry plate, anchor bolts, washers,
anchor bolts wells and any other appurtenances included in the fabrication
and installation of the pot bearing device shall be incidental to the pay

item Pot Bearings.

Whenever jacking of the superstructure is needed to the

contractor shall submit a jacking sequence for

reset the bearings,
approval.

DATE PREPARED

10/13/2023

ROUTE

STATE

MO

DISTRICT

SHEET NO

9

JOB NO.

CONTRACT ID.

PROJECT NO.
BRIDGE NO.
=
o
=
a
o
Q
%]
w
)
w
=
<
la)
4~
O o
= o=
—un
a o
<
(SN}
=
—
o -
w
=
n
o
=

COMMISSION

DOT

HIGHWAYS AND TRANSPORTATION

MISSOURI

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




CBO 01-CurbPara-Elev Effective: May 2020 Supersedes: Apr. 2020

e I L L . DATE PREPARED
S . : - == ! - = 56" 1/31/2025
See End Post Detail ROUTE STATE
— - = | |V|0

on Sheet No. (Match exist.) (Typ.) : DISTRICT SHEET NO

| |
—See End Post Detail Lt e e € 1/4" Joint e S e on Sheet No.
| i |
| |
| |

i #4 Textured 1
. . . Fiberglass
#5-R_ #5-R_ #5-R_ #5-R_ #5-R_ o
1/& ! A | A A ! ‘/ Bar (Typ.) * 11\* o N B

|
#5-R | #5-R
ot 7 gt R
\M\ VA

! |
. . i al 7\ i i T V| T . |
I ‘ i i il i i i i i N 105 RO
- * 1 1 U 1 { { 1 I |
B e L ) S I T O e e ————————— CONTRACT ID.
PROJECT NO.
6"+ _-3"® Resin Anchors System A and _-3"® Resin Anchors System B (Spa. as shown in Part Elevation of Curb Blockout) 6"+ BRIDGE NO.
SPAN (1-2) SPAN (2-3) SPAN (3-4) 3"
%u
T
ELEVATION OF LEFT CURB BLOCKOUT A -
(Right curb blockout similar) S
=
LI a
Longitudinal dimensions are along grade and are ﬁ N . -
taken at top outside edge of parapet. Il{z\lleiomt 9
(Sec 1057) &
PART ELEVATION
AT FORMED JOINT
— #4 Textured .
“ Fiberglass 2 I Notes:
Bar (4'-0" long) (Typ.) 3u ) , . w
/] centered on joint * /% §" Backer Rod ?Ulré kf)(\)gciojt; *x Slip-formed option only. '<D_(
1 | ‘ ’ L —sSilicone Conventional forming or slip forming may be used. Saw cut joints may
Saw cut to ; | Joint .__——Roadway be used with conventional forming. % )
| this line ? | Sealant : face of . , . , S ecg
(Typ.) 3 parapet : Bridge rail not shown for clarity. |<—( zoe
= : = Top of Im x Top of c te i b blockout shall be Class B-1 E Sen
Curb ‘(1) | curb oncrete in cur ockout sha e ass . § e :
2 3" - Measurement of curb blockout is to the nearest linear foot, measured 0 ;f—-g
R : R = at the top outside edge of parapet. (Match existing curb and <Z( .SG‘
| ' parapet) o sz
-z e}
RESIN ANCHOR RESIN ANCHOR RESIN ANCHOR =
SYSTEM A SYSTEM B SYSTEM C All exposed edges of curb blockout shall have either a 1/2-inch nS %8
( req'd) ( req'd) radius or 3/8-inch bevel, unless otherwise noted. <Z($ uQ
- . (64 req'd) —_ w
SECTION THRU SAW CUT JOINT (Install in curb) (Install in parapet) (Install in curb Payment for concrete, reinforcement, resin anchor systems and any n s |_ -5
at end post) other work incidental to the curb blockout, complete in place, will Z% O <
7 - - S o
be considered completely covered by the contract unit price for Curb % E
(1) Use manufacturer's embedment length Blockout per linear foot. © '
(5" minimum embedment) . T D -

N : " ’ _ Cost of any concrete curb or parapet repair will be considered
3'® Resin Anchors System A 6" 6" 3'@ Resin Anchors System A DETAILS OF RESIN ANCHORS completely covered by the contract unit price for Curb Blockout.

‘ o
oi_gn ] | | ‘ g ]
: . : cur ockout reinforcement sha e epoxy coated. o)
@ abt. 2'-0" cts | @ abt. 2'-0" cts Al b bl K inf hall b d =)
|'> B <+l ¢ Resin Anchor System (2) 6"+ 0| 6"+ LIPS P
#4 Textured | | " : ol - ol - (2) Shift resin anchors where necessary to clear existing anchor -
; | = W © W ® y el
|-> A Fiberglass ! . ((EMéélclh ég:gE ) | 3 ol g 3 a3 bolts for bridge rail, miss curb outlets (if present) and clear =
Bar x by ‘ Top of Curb 3na| x| x| v existing reinforcement.
#5-R bar | | | #5-R bar /  Blockout e ol ;
N . . /l " - | Do ¢ 5/8"@ Resi Qo s L g ;
T T T i \ ¢ 5/8"® Resin FH |0 | W Use a minimum lap of 3'-1" for #5 horizontal curb blockout bars.
—t Tt Anchor A (2) 9‘ o= Anchor B (2) =
/ / J I\ /—\>T0P of Exist. o] Concrete traffic barrier delineators shall be placed on top of the
# | 1 I = 4—\ Parapet 1 N curb blockout similarly as shown on Missouri Standard Plans 617.10
|| = ( J kl ~IG ~G and in accordance with Sec 617. Delineators on bridges with two-lane,
ol 'ty N |V /Jw o 1 4 TN ] b 1 1 two-way traffic shall have retroflective sheeting on both sides.
ox B U Y e ' TANNT T T T - : . x| = : x = Concrete traffic barrier delineators will be considered completely
m | ‘ : |a R o B © covered by the contract unit price for Curb Blockout.
g g ; i x| - : x -
”/ T | T , Top of | . ™ | . m The contractor shall use one of the qualified resin anchor systems
| ‘ | /"S’S?;ggg : s : s in accordance with Sec 1039.
! H . H co——
© T ‘ ¥ ] (Typ.) ; ; The minimum embedment depth in concrete with f'c = 4,000 psi for the
| . | ; ; resin anchor system shall be that required to meet the minimum
e e e B B R ] v} T 2 ultimate pullout strength in accordance with Sec 1039 but shall not
| | ! r : r ; be less than 5 inches.
l.» |.> f f ¢ Resin Anchor System (2) . . .
' ' - - n epoxy coate rade reinforcin ar sha e substitute or
A B ‘ [ ‘ T o An epoxy ted #5 Grade 60 f g b hall b bstituted f
2"® Resin Anchors System B ; 1gn | 18" 3"® Resin Anchors System B SECTION A-A SECTION B-B the 5/8"@ threaded rod.
@ abt. 2'-0" cts. j ‘ j @ abt. 2'-0" cts. For §Iip—formed optiqn: both sides of the curb blockout shall have a
vertically broomed finish and the top shall have a transversely
PART ELEVATION OF CURB BLOCKOUT broomed finish.
Detailed CURB BLOCKOUT
Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of
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CBO 01-CurbPara-Elev Alternate Details

2'-8" BLOCKOUT

5'-6"% - ! - ! - 5'-6"%
T I
[ ; I I . . I I I See End Post Detail
o0 sheet No. o e e Gldh LIt gy e e on sheet No.
| ! I atch exist. ypP- [ ! | #4 Textured
#5-R | #5-R_ | #5-R_ | #5-R_ | #5-R_ | #5-R_ | Fiberglass #5-R_
i . \ N D ‘ o ) By : Bars (Typ.) * N L U, L.
| i \ y \ \ \ : v ! |
| .t | i i 1 i n T 7 7 : .
RN ‘ y { { { { { { : R
6"+ _-3"® Resin Anchors System A and -3"® Resin Anchors System B (Spa. as shown in Part Elevation of Curb Blockout) 6"+
SPAN (1-2) SPAN (2-3) SPAN (3-4)
Include this note (11.62) on plans when
44 Textured asbestos is present between rail posts
“ Fiberglass | —3" Backer Rod and top of parapet:
,,,,,,,,,,,, // Bar (4'-0" long)
: centered on joint
| —Silicone
: Saw cut to Joint Asbestos (Friability Category Il NF) has been detected in the insulation
: I this line : | Sealant compound between the top of the existing concrete parapet and the base of the
; (Typ.) 3 existing handrail posts. The contractor has the option to remove the handrail
| A\ ’ : and posts or leave in place. Should the contractor elect to remove the handrail
: : and posts, the contractor will be required to use a licensed abatement
; | contractor during the removal. No direct payment will be made for removal of
R ) R ) the handrail and posts, or for asbestos abatement. The described work will be
o o considered completely covered by the contract unit price for other items in the
: : contract.
SECTION THRU SAW CUT JOINT
2"@ Resin Anchors System A 6" 6" 3"® Resin Anchors System A
@ abt. 2'-0" cts. \ \ \ @ abt. 2'-0" cts.
<——+— ¢ Resin Anchor System (2)
|'> A |'> B 74 Textured | 1 | ¢ 174" joint o 2~ 6= 2=
Fiberglass . . P . ©
Bar * I 1 | (Match Exist.) Top of Curb ,L3" 2|8 , L3" 2T
#5-R bar | ! | #5-R bar |/ Blockout 30l | « I 3a| | « @
[ T v \ " . : Nl € 5/8"@ Resin | 0|5
i ¢ 5/8"@ Resin I #| 9 | *
/ / Y Anchor A (2) - N.\E Anchor B (2) b= N,)E
IR I

N
9

- / J ‘ \ArTop of Exist.
B T Z/ Parapet
g Y Top of
' ' " Wearing
| ! I ! i Surface

T
|
2 ] (Typ.)

|
|
\ | K
\ ‘ \
. b [ [ -
| ‘ |
|.> A |.> B ‘ ‘ ‘ ¢ Resin Anchor System (2)
| ' |
2"@ Resin Anchors System B | 18" ‘ 18" | 2"@ Resin Anchors System B
@ abt. 2'-0" cts. ' ‘ ' @ abt. 2'-0" cts.

PART ELEVATION OF CURB BLOCKOUT

] L~ | 257 Nl |
> ,,,,,,,,,,,,,,,, vz W S v
SECTION A-A SECTION B-B




CBO 02-1-CurbPara-EndPost 3-0 Effective: Sep. 2021 Supersedes: May 2020

[*A r>B

.
7 Pr.-#5-R1 9 Pr.-#5-R2 4"+
@ 4" cts. @ 4" cts.
o an
2-#5-R4 — #5-R Bar
—
Vi 7T \
nfa 8 > \ \
HER °
n| o " ° i/\ /-(LTop of
%:‘fs o Existing
oym @ ° \] \ Curb
G} —
N —Top of Wearing
! L Surface (Typ.)

8 Pr.-3"® Resin Anchors| [ 3"+

~

System C @ 8" cts.
ELEVATION SHOWING REINFORCEMENT

(Right End Post at End Bent No. similar)

7 Pr.-#5-R1 9 Pr.-#5-R2 4"+
@ 4" cts. @ 4" cts.

2" 4" #5-R4 & Existing
6-#5-R3 ' Reinf. (U.I.P.)

™ ™ 7 14

—4-#5-R Bars
~ (Bend in field)

7" 8 Pr.-3"® Resin Anchors| | 3»
System C @ 8" cts.

I+

5G4

PLAN SHOWING REINFORCEMENT

LEFT END POST AT END BENT NO. 1

‘ Remove concrete

”7/(Hatched area only)
Clean and reuse

reinforcing steel.

PART ELEVATION SHOWING END POST
CONCRETE REMOVAL

Cost of removing existing end posts will be considered
completely covered by the contract unit price for
Curb Blockout.

Detailed

[>B r>A

5'.6"+
4"+ 9 Pr.-#5-R2 7 Pr.-#5-R1
@ 4" cts. @ 4" cts.
165"+ 4" 2"
#5-R Bar — 27#5—R4‘\
2 3! [ IR i o
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Existing 5 x| o ®
Curbﬂ /l ° |-
i ° #1025
F n 5 ol ©
i 2 Top of Wearing = !
- N - —t e
> Rlﬁﬁ = Surface (Typ.) — i
: : 7
28
" ﬂunj 3"+| |8 Pr.-3"@ Resin Anchors ‘7--
m‘ A "
it System C @ 8" cts.
# Mg i "
) —C¢ 5/8"@ Resin L L
ol Anchor System C B A

£ ELEVATION SHOWING REINFORCEMENT

(Right End Post at End Bent No. 1 similar)

SECTION A-A

Reinf. (U.T1.P.)
Varies \

4"+ 9 Pr.-#5-R2 7 Pr.-#5-R1
@ 4" cts. @ 4" cts.

4 PR

Existing
#5-R4 &
6-#5-R3

#5-R2—

4-#5-R Bars oo N -
i //T‘*#S-R4 (Bend in field)— I T
0 #5-R bars d 1 N A
R | R 0 0
v 7 \ N
T
H
A o 3"+| |8 Pr.-3"@ Resin Anchors 7
—;( < System C @ 8" cts.
[l 56"+
PLAN SHOWING REINFORCEMENT

" cts.

i
(Each Face)

6-#5-R3

Lz

- ¢ 5/8'0 Resin
© ' Anchor System C
SECTION B-B 5'-6"+
2'-0"

3'-0" Curb Blockout

These details are meant e
to be used as a

diameter holes by at least 1/2 inch.

LEFT END POST AT END BENT NO.

+l

= —

i
/

. . Front Face of H
starting point only. Existing Curb—| S o ol °
Modify as needed. SLAN
. _ 5'-6"x
Taper front face as gradually as possible, while maintaining 6" minimum
thickness of blockout at the end of the existing parapet. 2'-9" maximum taper 2'-9" 2'-9"%x
length.
20" @ g" g
Holes may be shifted 12" closer to the end (8" instead of 20") to avoid | !
attaching a rail post to the top of backwall. All other dimensions and 2'-0" | .,
reinforcement remain the same. i € 1'% Holes
. ?k/ (Typ.)
Longitudinal R bars shall extend 2'-7" minimum into new end post. /’ |
ol 2 aZL ——————
- m - —e— T =
Notes: ® : ® ¢ | R <
Work this sheet with Sheet No. ~ A IS
For details of resin anchors, see Sheet No. —Top of
. Wearing
Resin anchors shall be shifted or bent in field to clear one-inch Surface

ELEVATION

DETAILS OF END POST AND
GUARD RAIL ATTACHMENT

CURB BLOCKOUT AT END BENTS

Checked Note: This drawing is not to scale. Follow dimensions.
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L u ¥ 1 . (Bend in field) . 1 \ TR
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PART ELEVATION SHOWING END POST X v R A R N
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Checked Note: This drawing is not to scale. Follow dimensions. Sheet No. of
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CBO 03-CurbRail-plan-free New: Apr. 2020
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