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DEVELOPED ELEVATION

Note: Concrete Leveling pad not shown for clarity. ¥

314-531-4321 - FAX 314-531-6966
WWW.HORNERSHIFRIN.COM
DISCIPLINE: PROFESSIONAL ENGINEERING
EXPIRATION DATE: DECEMBER 31, 2022

401 S. 18TH ST., STE. 400 ST. LOUIS, MO 63103
CERTIFICATE OF AUTHORITY: 000159

* Wall contractor shall show the following items

on the design drawings and/or on the fabricator = _
shop drawings. o= L'LJS‘C_)
1. Leveling pad horizontal. ilﬂ é%’._._
2. Leveling pad length and step elevations shall be based on ~ wl o
wal | manufacturer’'s recommendation. Top of leveling pad =
elevations shall not be higher than theoretical top of oa 'D_:'—l‘_
leveling pad elevations shown on these plans. ™~ L \;[|_
C|\J> o~ w
Designed: JEK KK Minimum embedment = maximum (4.0 feet., embedment based on '—'E g'-(})JL:::J
Detalled: JEK Geotechnical Report and GClobal Stability requirements). .LEV)

Checked: TPL Note: This drawing is not to scale. Follow dimensions. Sheet No. 1 of 10
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MSE _Wal | _LFD1.dgn Effective: Dec. 2021 Supersedes: Dec. 2020
SEC/SUR 114 TWP 47N RGE TE
/
281" MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALL SYSTEM
General Notes:
Design Specifications: Miscel |laneous:
2002 AASHTO LFD (17th Ed.) Standard Specifications (Section 5, ASD Design) The MSE wall system shall be built vertical.
Seismic Performance Category B
Acceleration Coefficient = 0.12 The MSE wall system shall be built in accordance with Sec 720.
Design Loading: The MSE wall system shall be a large block wall system.
¢p = 25° and Unit weigh+.22,= 130 pcf for retained backfill material fo be Panel and coping (or capstone) reinforcement shall be epoxy coated. DATE PREPARED
retained by the mechanically stabilized earth wall system. 3/16/2022
A filter cloth meeting the requirements for a Separation Geotextile
¢, = 25° for unimproved foundation ground where wall is to bear. material shall be placed be+wee? the select granular backfill for IR?;;() K&;
_ 0 . . . structural systems and the backfill being retained by fthe mechanical ly —
¢f’— 34° for improved foundation ground where wall is to bear. stabilized earth wall system. — ——
The allowable bearing pressure for unimproved foundation ground 3.0 ksf. Cobina shall be reauired on +his structure When CIP cobina sections BR 2
The allowable bearing pressure for improved foundation ground 4.3 ksf. ex?emg beyond the ?i%i+s of a éingle panel., bond breGKerpgrgofinglfel+ or COUNTY
The maximum applied bearing pressure for the controlling design case at 822?;90?8Tg¥gdsﬁéT?ngge%/E?Txgﬁncxg%$eEgng%ngﬂgf?pgggséglgqu%;ﬁd' ST. LOUIS CITY
the foundation level shall be shown on fthe shop drawings and shall be 3/4-inch joint filler. Coping reinforcement shall terminate 1 1/2-inch 108 NO-
less than the allowable bearing pressure for foundation ground and minimum from face of coping joint Jo]13020C
provided herein. For seismic design the maximum applied bearing . | CONTRACT 1D,
pressure shall be less than ftwo fTimes fthe allowable bearing pressure. The top and bottom elevations are given for a vertical wall. If a battered
INE . .. . . small block wall system is used, the height of the wall shall be adjusted
owable bearing pressure and Iimits of improved foundation ground shall as necessary to fit the ground slope and the concrete leveling pad shall be PROJECT NO.
not be adjusted from that as shown on the plans. adjusted as necessary to account for the wall batter. If a fence is builft
on an extended Tter, then the height of the wall shall be adjusted :
Contractor shall include Qbr(GchUGI ¢),2 34°) and the tofal unit weight o, -Fur-|-her>_< ot 9 v o B,ZIS;%(’)\]EJ]
for the select granular backfill (reinforced backfill and wedge area ™ s s nall b o ‘ble 1 dinat s s
. . e contractor sha e sole respons e to coordinate construc
backftill) for structural systems on shop drawings. Contractor shall the wall with bridge and rocd%cy cgns+;uc+ion and e%sure that +he b
identify source of select granular backfill material, submit proctor in and roadway construction, resu$+ing or e?is+ing obsgrucﬁons;C shal
. . . impact the construction or performance of the wall. Soil reinforceme
GCCOTdGﬂCG with AASHTQ T 99 (AéTM 9698) and gradation with the shop shal |l be designed and placed to avoid damage by pile driving, guardra
drawings. When backfill material is too coarse fto develop a proctor curve post installations, utility and sign foundations. (S way and Brid
the contractor shall determine the maximum dry density (relative density) plans.) E
in accordance with ASTM D4253 and ASTM D4254 and assume percent passing e
the 200 sieve for optimum water content. -
o
(V2
Total unit weight, 2= (95% compaction) X (maximum dry density) X (1 + o ) &
optimum water content) %?ésgénge%g¢gg? No. A1025
Design ®- = 34°for the select granular backfill (reinforced backfill) only L \\ € Existing
for structural systems. : \ J%/;//F__WB 1-270
."‘ _________________ \ e — - — - __I"r _____
Factor of safety shall be 2.0 for overturning and 1.5 for sliding. \ \ X E
For seismic design the factor of safety shall be 1.5 for overturning and . U TSR :"“& ______________ ; 2
1.1 for sliding. Existing Bridge No. A1024
Proposed (to be removed) 5 SR
Use default values for the pullout friction factor, F*%, in accordance with Bridge T \7"77/7777777 1":111111111 ; ¢ Existing —_ E =
AASHTO figure 5.8.5.2A. unless MoDOT has pre—-approved @ No. A8998 _"_“"""a""""x """ j FB 1-270 : a OO
higher value ftor a speciftic product. For approved steel strips not shown RS A . v — S ow
in AASHTO figure 5.8.5.2A, use FX < 2.0 at zero depth and FX¥ < Tan ¢%.o+ 20 ' (Ip— e 0 iy
feet depth and d%- design = 34°. F¥ values shall be shown on the shop \ _,_,_—~—~“‘\” —J////ﬁ/__@ W 1-270 8 n ol
drawings. — ‘ S e ; % e
e N S NPRE 7T T T —¢ Median =z — @
Design Unit Stresses: | SREEEEEEEEEE R X /1_27()' ~ 3:-'—
All concrete for leveling pad and coping shall be Class B or B “Beg. Stav T T\ - I - - 3
with £ ¢ = 4000 psi. 1772+07.3 ! %; e
B fh W f— — " —-— = TN T w O
The minimum compressive strength of concrete for preca shal |l be : \\\__ < t;?
4,000 psi in accordance with Sec 1052. \ B EB 1-270 n = F' - x
Proposed \ > = 2
8ridge ' Proposed =0 O @
No. A8999 . MSE Wal | S ®
Proposed \ No. A39002 — C) -
MSE Wal | \ ¢ Median -
No. AS0O01 ' (Rte. H) —
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MSE Wall Systems Data Table @ gsézgg
) O O X
Proprietary Wall Systems Combination Wall Systems g 8 "
Facing Unit Facing Geogrid .
; . Manufacturer System Manufacturer Unit Manufacturer Geogrid = _
timated Quantities A= Yoo
[tem Total ZW >3
Aesthetic Concrete Stain LS 1 <['; Ty
Mechanical ly Stabilized Earth Wall Systems sqg. Toot 4819 O >
- — N
MSE Wal |l Systems Data Table is to be completed by MoDOT construction personnel AT BRIDGE A8998 AND BRIDGE A8999 NS> SEF
to record the manufacturer of the proprietary wall system or the manufacturers I O Lo
Designed:JEK of the combination wall system that was used for constructing the MSE wall. ROUTE EB [-270 FROM LILAC AVENUE TO MISSOURI STATE LINE thE E;tﬁ§£
De+oi|ed;JEK ABOUT 1.0 MILES EAST OF LILAC AVENUE I s U
Checked: TPL Note: This drawing is not to scale. Follow dimensions. Sheet No. 2 of 10 STATION 12+24.28 ALONG B SB ROUTE H
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MSEW_02_LFD2 Effective: Dec. 2021 Supersedes: Apr. 2021

¢ 2" @ Pipe Wedge Area Backfill Reinforced Backfill
Post and ¢ Fence |
(Rdwy. item) =
~ i Finished Ground L ing
c Slope top of Coping (Normal ) (Roadway i t¢
- N to facilitate water ¢
= >~ drainage. e 2" @ Pipe
Vg = | ¥§Sé{éegu" Post and ¢ Fence
| ~ (Rdwy iter (Rdwy. item)
Modi f ied NI cl_
Type B N s| . i
Gutter ¢ -2 ~— DATE PREPARED
(Rdwy item) < -%--- {
N o Z Soil Reinforcement 4Q 5/16/2022
4 | o (Typ) ' ROUTE STATE
o N v Reinforced Coping [-270 MO
i shall be attached DISTRICT SHEET NO.
Select Granular Backfill, Separation Geg+§x+i|e to wall by pane BR 3
Reinforced Coping ¢, for Structural Systems CSJJF G1|(|)1L1>Gﬂe| joints dowels. (1) COUNTY
ec " .
N ngLé|?eb§+ggﬁg?d Sec 1010 or better aggregate 47 (Min.) ST. LOUIS CITY
. dowels. (1) Retained A\ material, (4) ——_ TTTTTITT ST TTTTTTTTT ST T T T JOB NO.

- BackFill D ol @ J613020C
Select Granular 4" (Min.) b, = ° _ Separation Geotftextile CONTRACT 1ID.
Backfill f p= 23
dCKTI or v at all panel joints
Structural Systems ab: 130 pcf Sec 1011 <——Front Face ST NG

| Sec 1O1OH front Face N Y of MSE Wwal |l
of MSE Wal |l v ARIDCE 1O
Slope Excavation Line ¢ Minl.y A9001
Benching shall be in
accordance with Sec 203 &s~Select Granular ., '
- (Excavation to this M Backfill for 4
a line is a Roadway item) SN Structural Systems
SN R Sec 1O1OH
|||‘| *
Drainage System (3) 4707 N, &
Sec 720 and Sec 1013 (Min.) . . n
Leveling ~ | C Geotextile at all panel | ) o
Pad ' YIS Sec 1011 < ﬁ? Sec 1011 1S3 »
> Z " i%% D ge Sys 3) °
T ) SN S and S 13 ) oo )
S B s,{.k B \ U . inimum o6 diameter perftorated PVC or PE pipe.
~ 44 @ N o
C 15" 4 Manuftacturer shall show drain details on design plans toO be
io s o ) qﬂ - submitted as shown on MoDOT MSE wall plans and/or roadway plans.
- in. . "
12 P
TYPICAL SECTION THRU (Min.) Conftractor shall modify the drain details as shown it it will =
LARGE BLDCK WALL improve ftlow as may be the case for stepped leveling pad, and for
L TI fiRLJ an uneven ground |ine (approval of the engineer required). % oo
— = =M
— —n O
K OW1 FILTER CLOTH (4) Select granular backfill shall extend a minimum of 12" beyond the end of| =X %Zi
all soil reinforcement. Where the angle, 8. between fthe reftained g - N
] . backfil |l excavation/fill |ine and the horizontal is less than 90°, % Q:Eé
Excavation quant and p fems arergiven on the roadway plans. the wedge area backfill between 8 and 90° shall be filled with select z o
Excavation quant are ba on a soil reinforcement length of 0.75 x granular backfill for structural systems meeting the requirements of o ©_C
Height of the Wall t. The | reinforcement length may vary based Section 1010. F‘% S
Cenerol Notes ConT. . pon the wall desig ected by the contractor. Plan excavation %5 e
. . . . . <0n w O
. antities Wlll,be D. egardless of any GC+U?| quantities removed - For (45°+'¢b/3) < B8 £ 90°, properties for retained backfill shall —_ F_ T

Minimum 18" wide Geotextile strips shall be center ertical and ed on the soil, reinforcement length and design selected. ° . wn s - x

horizontal joints of panel. Geotextile material s e adhered to b be used for active force computations. %3 <

face of panel using an adhesive compound supplied e manufactu || =0 ©
edges of each fabric strip shall provide a positive A mini erexcavate 5 feet below bottom of wall where wall exceeds z ©
overlap shall be provided befween spliced filfer fab - For B8 < (45°+ @, /3). confractor shall have the option to use select = C] -

Aluminized soil reinforcement shal l ing material ) . . granular backfill, ¢, or better aggregate material, qu for active —
per manufacturer. verted U-shape reinforced capstone may be used in |lieu of ] ./’ ] ) o
. .  ahall b t bening coping. Panel dowels for level-up concrete shall be required. and force computations in the wedge area backfill. For active force 8
ng l'rem oreement Sha © ehin provided by manufacturer. The dowels shall be fTield trimmed to clear computationss the angle of internal friction for wedge area backTfill &

the capstone by a minimum of 1 1/2 inches and a maximum of 2 1/2 material. qb/, or qu , shall be |imited to 34° unless determined -

Upper two layers of soil rein
The |ower l|ayers.

inches. otherwise in accordance with Section 1010. If qb/, or qu> 34° is desired

3 )
® Z 9
The splay ang splayed (2) Topmost layer of reinforcement shall be fully covered with select for wedge area backfill then test report shall be submitfed with %Z §gEE§§
reintorceng ’ angle. Soil granular backfill for structural systems. as approved by the wall shop drawings. ¢- or ¢, shall not be greater than 40° for ZE §§§%§§
reintor shall cleo ‘on by ot leas 'nehes. manufacturer., before placement of the Separation Geotextile. computations. Final configuration of this option shall be sent to L LY
. . - . — 3g3ig25s
NO reinfd ed to the wall face or arbitrarily Geotechnical Section for a new overall global stability analysis. DI Ezgggg
cut/bent Tion. Design ¢, shall be shown on the shop drawings if used. T :’_’E’%’EE%
w3 2L
e zuk
En>ZEE
Where interfe between the vertical obstruction and fthe soil - ; - - The slope excavation |ine shall be benched and separation geotextile shall - %,?‘;E
. . . . Material Properties Used in Design ] ] ] . o @ © &
reinforcement navoidable, the design of the wall near the obstruction - - - be placed between the retained backftill and either select granular backfill 3 a
may be modified using one of the alfernatives in FHWA-NHI-10-24, Reinf. FiLlsoelect ég:néﬁici?gﬁg Foundation or better aggregate material. and between the select granular backfill and
Section 5.4.2. detail layout on the drawings. For wall designs with better aggregate material. 3«—0
. . \ . ¢° Y (pcf) ¢° Y (pcf) ¢° = Yo
horizontal obstr Ns in reinforced soil mass, see FHWA-NHI-10-024, — —o
Section 5.4.3. Show range of acceptable theta (8) angle on shop drawings which must be i'—u égu_
consistent with design computations and proposed construction of wall. Show - L; (@)
Note: MSE Wall designer shall include table on shop drawings active force computation properties on shop drawings and in design O -—-jm
and provide values used in the design computations. Effects of computations. Coordination between wall designer (manufacturer) and M~ L %<t|_
cohesion shall be ignored unless approved by the engineer. contractor is required before shop drawing submittal. C|\I> Sgﬂj
° I — LIJ
Des i gned: JEK DETAILS FOR MSE WALL —ax YOI
Detai led:JEK o=
Checked: TPL Note: This drawing is not fto scale. Follow dimensions. Sheet No. 3 of 10
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MSEW_04_LFD4.dgn Effective: Dec. 2021 Supersedes: Sep. 2020

Note:
Reinforced Coping ~
shall be attached . | ¢ Holes shall be 5/8" round and extended 4” into the third layer
to wall by panel © |z of blocks, recessed 2" deep by 1 1/2” round.
dowels. (1) =
Rods or reinforcing bars shall be secured by an a oved resin
E) —_ anchor system in accordance with Sec 1039.
\| el
N ' Recess hole shall be backfilled with non-shrink ent grout.
Joint Seql g;owzlﬁoce = Retained (1) Inverted U-shape reinforced capstone may be d in lieu of
(Rdwy item) Backfill coping. Panel dowels for level concrete | be required,
SGDGFG+TAE*‘%E‘RE‘hE‘RR\ ------------------ ¢b::25° and provided by manufacturer wels sh be field trimmed DATE PREPARED
CeoTexti e - to clear the capstone by a min hes and a maximum 3/16/2022
Sec 1011 Xb: 120 pct of 2 1/2 inches. ROUTE STATE
W LoV ____ | . [-270( MO
Joint Filler —— (2) Topmost layer of ent shall be overed with STCTRICT STEETNG
(Rdwy item) . T Select Granular ‘\\\\7 select granular structural sy s+ AdS approved B8R 4 )
S I . Backfill for Slope Excavation Line by the wall g acturer, ore placement e e
. 17 (T ) Structural Systems Benching shall be in Separatiop
~ | E yP- Sec 1010 accordance with Sec 203 o : . ST. LOUIS CITY
Yis . (Excavation to this |ine (3) Minimum ameter pertor; d PVC or PE pipe. 708 NO.
= - N is a Roadway item)
~VC __ 7 | v Manufacturer s ctails on design plans to be J613020C
©'s np \Droinoge 12" Separation ubmitted as sh all plans and/or roadway plans. CONTRACT ID.
12 Sec 720 and (Min.) Sec 1011 actor shall s as shown if it will PROJECT NO.
Concrete (Mi y Sec 1013 flow as ma the case fo d leveling pad, and
Level ing n. even grou ine (approval of e engineer required). SRIBCE NG
5 .
SSrTTIIrrTIIrrTiiiriiiiieeee- EREEEEE - ac A9001
e 1 La
/ : : TYPICAL SECTION THRU LARGE BLOCK WALL
7 / _~ 31 1 1
/ 4 763 ! = Note: For additional information, see “TYPICAL SECTION
" - - THRU LARGE BLOCK WALL SHOWING FILTER CLOTH".
\ 1 1
5 S L - - - - = 1
~ Underpass : | : é
-uminaire eunted o5 el -
Abutment Wal | /\'ror;rrrﬁ/: | o
Lo-kp--! 8
I L
157 o 21"
i z
11 1
Reinforced Coping || | 7~~~ """""""""~""=-- Hoohem \/\ | Front Face
shal |l be attached 1 1 N 4 A A
11 1
to wall by panel v noon : - Ashlar Stone form
dowels. (1) s ] ] 4 . . 7
47 (Min. ) Separation Geotextile <. liner pattern L
n- at all panel joints < ~ e
Sec 1011 — o
Front Face L >
of MSE Wall —= T *t © 9 13" (relief) 5 383
nooon N _ — 0 O
s noo Soi |l Reinforcement < (Max. ) = %tS?
Ho (Typ) To — Cow
11 1 — % l_zz
] 1 ) n e |
o
S <. Inside limit of % Yra
Separation Geotextile \ form | iner 5 oo ?®
at all panel joints 5% \ . a o o _ -
Sec 1011 B S1o xcavati ine ' — -2
ol e b S ranular = Ben 3 shall Be in b LN o V5
D Tt 11 for acco e with Sec 203 J\ S5 w g
o uctural Syste (Exca on to this |ine <wn oS
noon ec 'IO'IOH is a Readway item) FORM LINER DETAIL — I— w
11 1 >_§ n
T (Large Block Wall) %5 O T
1 1 =0 ©
1 1 T o
> 1 1 w D “I>
“““““““““““ otextile . T -
iNnts Notes: 8
_________________ . The cost of form |iners for MSE wall systems, %
Drainage em Xkx complete in places will be considered completely O
Sec 120 a ec 1013 covered by the contract unit price ftor Mechanically &
7 e Stabilized Earth Wall System. —
s =
¥ Form | iner shall be constructed in accordance with

Special Provisions.

ZZ o, HZ2RY
The following is a list of form |iner manufacturers LU_ f,-ﬁ}ggg‘:{
and ftypes which may be used. Depfth of relief for all ZZ[[ §§§§5;§
form liner pattern’s shall vary up to 1 1/2"”. The S EZ83
height of any single 'stone’ shall be 15" maximum. ﬂ[LL ®2TSED
T — 8&5339
*&\\\\\——Pipe Pile Spacers - Scott Systems Inc.: Form |iner pattern #167 CJ:[ EEﬁEEEE
7 7" YT R
(Included in work Ashlar Stone iR} 253488
2028855?96 Nos. A8398 - Fitzgerald Formliners: Form |iner pattern #16986 55 EE%
"Ashlar Stone” @ %”ﬁ
- Greenstreak: Form liner pattern #330 “Ashlar Stone”
TYPICAL SECTION THRU ° -
LARGE BLOCK WALL UNDER BRIDGE - Spec Formliners: Form |iner pattern #1515 A= Yoo
“Ashlar Stone” = SO
. " " <'_' D:ZLL
— Customrock: Form I|iner pattern #12020 “Tollway Ashlar = w ()
" - A d | OD: z'jv
Note: For additional information., see "“TYPICAL SECTION N approved equd ~L T
THRU LARGE BLOCK WALL SHOWING FILTER CLOTH”. NS N=F
DETAILS FOR MSE WALL | M
— L
Designed: JEK — CI\Im(:/E)
Detai led:JEK L=

Checked: TPL Note: This drawing is not fto scale. Follow dimensions. Sheet No. 4 of 10
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GEOTECH BH COLUMNS - GINT STD US LAB.GDT - 12/17/20 11:22 - G:\\PROJECT FILES\2020\MG20007 1-270 RIVERVIEW DRIVE INTERCHANGE\FIELD DATA\I270 AT RIVERVIEW DRIVE INTERCHANGE GINT.GPJ

Designed
Detai led
Checked:

A Millennia Professional Services

CLIENT Horner & Shifrin, Inc.

PROJECT NUMBER _MG20007

DATE STARTED _3/23/20 COMPLETED _3/23/20

DRILLING CONTRACTOR _Bulldog, CME75LC, Efficiency: 94%

DRILLING METHOD Hollow Stem Auger

BORING NUMBER NB-1

PAGE 1 OF 1

PROJECT NAME Interstate 270 at Riverview Drive Improvements

PROJECT LOCATION St. Louis, Missouri

GROUND ELEVATION _438.8 ft HOLE SIZE _ inches

GROUND WATER LEVELS:
V. AT TIME OF DRILLING _8.00 ft / Elev 430.80 ft

Refusal at 21.5 fee
n of borehole at

LOGGED BY B.Fisher CHECKED BY _J. Schaeffer AT END OF DRILLING --- not measured
NOTES AFTER DRILLING ---
" . _ _| ATTERBERG E
o 8o 5 | on|E |5 |pE—Mm g
E_|To FuoER| 2ES 1T e Sk o |E |2~
o %9 MATERIAL DESCRIPTION us |29 95% & Z8|oH|SE|FE|CX IR
Q 1> 8= 282 |8 |~ |oz|as|%22 |20
O Z< |m < |0 | |2E6[53|37|%Z|u
%) o o =) O o - %
0
%%  Concrete (10.0%) 438
B 7 FILL: Light brown to light grey, lean CLAY, with silt and organic
material, trace sand and gravel
i i - pushed 1000 psi, no recovery 1 ST
" _ - 3.0" of wood at 3.5 ft 1
SS
5 1
L - VA
- pushed 1000 psi, no recovery 1 ST
| _ - 3.0" sand seam at 8.5 ft 2
- 3.0" of wood at 9.0 ft SS
10 2
RN ____ 427.3
" _7/ Dark grey, lean CLAY (CL)
i _% - undrained shear strength at 13.0 ft = 1.71 TSF ST
15 /
] [ Blue-grey to brown, fat CLAY (CH) ~ _
i . 419.8
SHALE: 4
20 Brown to grey, highly weathe
B ] 3

P JAA
: JAA
JEK

BORING DATA

Note: For locations of borings,

Note: This drawing is not to scale.

Follow dimensions.

see Sheet No. 1.
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A Millennia Professional Services

MILLENNIA

BORING NUMBER NB-3

PAGE 1 OF 2

A Millennia Professional Services

MILLENNIA

BORING NUMBER NB-3

PAGE 2 OF 2

MITTAL

NUMBER
PE-2019010896

CLIENT Horner & Shifrin, Inc. PROJECT NAME _Interstate 270 at Riverview Drive Improvements CLIENT Horner & Shifrin, Inc. PROJECT NAME _Interstate 270 at Riverview Drive Improvements
PROJECT NUMBER _MG20007 PROJECT LOCATION _St. Louis, Missouri PROJECT NUMBER _MG20007 PROJECT LOCATION _St. LouisfMissouri DATE PREPARED
DATE STARTED 2/28/20 COMPLETED 2/28/20 GROUND ELEVATION 439.1 ft HOLE SIZE inches " ATTERBERG | ROBUT/E16/2052TA2TE
X = ) Z
DRILLING CONTRACTOR Bulldog, CME550X, Efficiency: 95% GROUND WATER LEVELS: - O & o A= i E < % > . L [-270 MO
= = D — = Z
= _|To > ol 2 ~lEc|D - —_ DISTRICT SHEET NO-
DRILLING METHOD _Hollow Stem Auger, NQ Rock Core AT TIME OF DRILLING _--- not encountered & ) % 9 MATERIAL DESCRIPTION u g '-'>-' g 9 % g’ E ) % S |(7) E :g) - cl:) |G E 8 S BR 6
LOGGED BY _B.Fisher CHECKED BY _J. Schaeffer AT END OF DRILLING _--- not measured 0o o) % = 8 = X 8 z 8 > g % O% & % & % @ COUNTY
- ) < L ~ ' 0 — <=
é NOTES 3.0 ft west of design due to location of marked utilities AFTER DRILLING --- ?_5 1)) e o @] O o d % ST. LE}E INE CITY
5 R 1. | _| ATTERBERG |& <| J613020C
) o N =z = M LIMITS E o Grey, soft to moderately hard, calcareous (continued) CONTRACT 1D.
Z O > | > nw (W = o> — z| 30
IE _|Zo A = b I PN =]~ o |E |2~ 1
2l L€ (%0 MATERIAL DESCRIPTION WS |>9| 95% |Lg|Z8|Ha|2|E=|o%|38 & e | 100 PROJECT NO.
el O % = 899 m8> NN FEREINE =1P = - rock core qu at 30.7 ft = 5,060 psi 4 | (75)
o O < < |w < |6 | |[S0|3=|23|4Z|uw " - thick clay seams from 28.5-33.5 ft BRIDGE NO.
g ) o a |0 O (AT i R 4 > A9001
Zl o e .
E :4‘;} Concrete (10.0") 438.3 E
xl 7|\ Crushed limestone (2.0") 4381 7 i
Z| _/ Brown, lean CLAY (CL), trace sand =
- / =l 35
< < z
N . R o
% / N i RC | 100 1213 -
2 / SS 4-5-6 5 > |(100) | -
| — -5- a
g ] / 1 72 (11) 2.0 22 g S
w
ul | u 400.6
Z / z Refusal at 23.5 feet.
sl | 5 Bottom of borehole at 38.5 feet.
i / i
[ =
= | z
S / - undrained shear strength at 8.0 ft = 1.40 TSF S "
o ST 14 =
=] S / 5 | 67 3.75| 106 | 21 5 <
2 10 / 2
E / E z SN~
> / > e 223
N / 2 << % © “|°
i / i = ocgw
S | 5 o N
S| A o __ 426.1| S o S
= \\ Blue-grey, lean to fat CLAY (CL-CH) S z Ao
SE - 8S 334 S = S
: \ s |89 [ | 25 24 5 =z =N
w|l 15 ] O — x O
T \ = 25 5
[ = L
ol _\ O — I_ w1
L L wn = - X
1 14 << O |
2 _\ & § © O o
o NV S 421.1) . > N ?
o SHALE & T -
ol _ Blue-grey to brown, clayey, trace limestone fragments ) o —
S > | 83 2(*1‘ 41)0 2.0 16 & =
L 20 S o
S g 5
= = 2
a ()] —
o A 2 =
m m
s| S T_ ? 3
n n @ 4 N
-] = Q2 z 2 %
of =gl "0 h U T TN e 416.17 o WL 2gz85s
P I LIMESTONE: P Z E § ki § © ¢
%_ 47 ! Grey to blue-grey, slightly'to mederately weathered, moderately SS ) 100 p 50/2" 3 (ZD 5 JE 28 %
- | hard to hard, banded to thin bedded, finely-crystalline 5 91 : E[ L ® g ZoE 2
2| 25 [ RC | (27) . OT vt L L
R 1 T 558885
S 1~ 3 10) =g T
R RC | 100 : i
| I ; - T
S 0 411.6 5 @ : g8
ol SHALE: RC| 0 5
& Grey. soft to moderately hard. calcareous 3 1 (0) S = _
(Continued Next Page) A= Yo S
Zw >3
<]: f— ac < L
> ¥ ©
Ox —3©
N
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A Millennia Professional Services

MILLENNIA

BORING NUMBER NB-4

PAGE 1 OF 2

A Millennia Professional Services

MILLENNIA

BORING NUMBER NB-4

PAGE 2 OF 2

MITTAL

NUMBER
PE-2019010896

CLIENT Horner & Shifrin, Inc. PROJECT NAME _Interstate 270 at Riverview Drive Improvements CLIENT Horner & Shifrin, Inc. PROJECT NAME _Interstate 270 at Riverview Drive Improvements
PROJECT NUMBER _MG20007 PROJECT LOCATION _St. Louis, Missouri PROJECT NUMBER _MG20007 PROJECT LOCATION _St. LouisfMissouri DATE PREPARED
DATE STARTED _3/2/20 COMPLETED _3/2/20 GROUND ELEVATION 4384 ft HOLE SIZE inches " ATTERBERG E ROBUT/E16/2052TA2TE
X - )
DRILLING CONTRACTOR Bulldog, CMES550X, Efficiency: 95% GROUND WATER LEVELS: - O & - E i E = % X LIMITS>_ Lil_J [—270 MO
T ~ w = D _|-~|3E Z X
DRILLING METHOD _Hollow Stem Auger, NQ Rock Core /. AT TIME OF DRILLING _8.00 ft / Elev 430.40 ft E elz8 MATERIAL DESCRIPTION we |u § % 22 55|28 E 2laple, |5 <83 o [
- ~ ~ | — = - | ™ ~
LOGGED BY B.Fisher CHECKED BY _J. Schaeffer AT END OF DRILLING --- not measured (@] % % % 8 —=| X 8 ; § E C§> % 8% % % 'cT) % ‘L{j COUNTY
é NOTES 5.0 ft west of design due to location of marked utilities AFTER DRILLING --- ?_5 1)) e o @] O o d % ST. LE}E INE CITY
% " . _ _ _| ATTERBERG | (ZD SHALE: SS ) 100 p« S0M1" 8 Joe13020C
) o o P = S LIMITS E ol _ Bluegrey, soft, calcareous 6 CONTRACT 1D.
% T % ﬁ % E ~ 2 <|£ %J 'E'LJ E ch g > E % - vertical fracture from 28.6-28.8 ft
F|TO 0 o|Exo = —~ -6.0" i _
2l L E % Q MATERIAL DESCRIPTION wa % g| 8 < :;' @ 2|28\ E :g) -2 =<8 F 9 30 6.0" limestone layer at 28.8 ft | o PROJECT NO-
) Tl mQ 1213 0= e
z| © O <§E Z (u'j oz 8 & g CZ) %% < % (<f() % @ z | - 3.0" near vertical fracture at 30.5 ft 1\ | (89) BRIDGE NO.
L -_— L
o a &) a P
2 o b a 2|2 : A9001
75 0" i ]
E <A Conerete (10.0) 437.57 é - rock core qu at 32.3 fti= 2,540 psi
el 7 FILL: Brown lean CLAY and GRAVEL rr - core loss from 32.7-32.9 ft
zL zL
= =
< < z
ol | ol 35 - 5.5" weathered clayey shale'seam at 34.5 ft o
N = RC | 100 k-
< 434.57 < o
< > 2 |(92) —
or 7] POSSIBLE FILL: Tan, clayey SAND (SC) 313 67 ?2'175')8 7 =N a
-l 5 -l v
(1] (11}
£ < - very soft from 38.0-38.3 ft
L Ll
z z 40
-— | | Z pd
> > RC | 100 "
5 429.4 5 3 | (98) <
2 : SS 4-4-4 = <
b Light brown, sandy SILT (ML), trace clay > 67 (8) 1.5 19 =
> 10 S
e [ =z —
u u - 4.0" weathered clay seam at 42.5 ft o § o 4
| I - - 427.4 4 395.4 — = g ©
S Grey, clayey SILT (ML) N Refusal at 28.0 feet. i <L
~ | _ = Bottom of borehole at 43.0 feet. o N
S S T Db
S S N £ o
oL g Z 0o T
S S = S_<C
o " o A ~
SE - 3.0" rocky seam at 13.8 ft SS | 4o (W8 |45 21 S = o
W 3 (15) W o — x O
= 15 = ZWn wo
TR TR <wn w g
[ = L
O (@) — w |
i _ L wn == I_ o x
3 3 > = <
& 4214 x <O O I
= iJf S el = ©
Q y Brown to grey, lean CLAY (CL) Q 5 D o
> - / > - -
S / = —~
QL - _2g N @
= / % [100] A8 | 20 23 - >
<20 / Y %
= = 2
a ()] —
Q / Q =
(0] o — s}
. / < § -
I / 2 i 2 g88
/ L2 f3:0%,
B 7 v g 5 Q= > i
z // 414.7 3 AN
o /| O] LL B e % 3 g )
ol SHALE: SS 89 11-12-15 15 o E[_ g¥82514
% 25 Brown, grey, purple, and blue-grey, weathered, clayey 5 (27) :é) D I ;'_J - % E W E
— — w. g I x E a
: : TO) 55355
uel B T E3SZ2E g
T I 7} 8 o x
ol 2 g o
= =
2 2
u — 410.4 u = _
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<]: f— ac < L
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Checked: JEK Note: This drawing is not to scale. Follow dimensions. Sheet No. 7 of 10
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A Millennia Professional Services

CLIENT Horner & Shifrin, Inc.

PROJECT NUMBER _MG20007

DATE STARTED _3/2/20 COMPLETED _3/2/20

DRILLING CONTRACTOR _Bulldog, CMES50X, Efficiency: 95%

DRILLING METHOD Hollow Stem Auger

LOGGED BY _B.Fisher CHECKED BY _J. Schaeffer

BORING NUMBER SB-2

PAGE 1 OF 1

PROJECT NAME _Interstate 270 at Riverview Drive Improvements
PROJECT LOCATION _St. Louis, Missouri
GROUND ELEVATION 438.3 ft HOLE SIZE _inches
GROUND WATER LEVELS:
) AT TIME OF DRILLING _7.00 ft / Elev 431.30 ft
AT END OF DRILLING _--- not measured

NOTES 5.0 ft west of design due to location of marked utilities AFTER DRILLING ---
" _ ATTERBERG E
X = < LIMITS
o —~ | Z X L
L < Ll
T |8 -y %~ ;fQL:l)J o | _|%E > |z
E~|$O m Wi e P L e O |EL|S=
&5 %c_l) MATERIAL DESCRIPTION WS 53 93<>.: E{J}Q %3'5}1__1 :9)|: = oﬁ OX
a> =| mQ 1271 a S|wS|EQ
Rk 22 87| 8= |8 |¢ |28|25|33 a2 e
) o o =) O o - %
0
:gj”v Concrete (10.0") 437 47
B 7 POSSIBLE FILL: Grey to brown, lean CLAY (CL), with sand, trace
i i gravel
i 1 434.3 SS
c POSSIBLE FILL: Tan, clayey SAND (SC) 1
i i - approx. 12.0" layer of lean clay at 6.0 ft
| _ Y ST
- 2
- . SS
10 3
L R ___ 427.3
V/ Tan to grey, lean CLAY (CL), with sand
l _% SS
15 %
i % - blue-grey, more plastic below 18.0 ft
20 % 5
B TR a0 B
SHALE
n Blue- to brown,
- . SS 5-14-17
6 100 (31) >4.5 15
411.3 _
Refusal & D feet. 878 50/0
Bottom of borehole at 27.0 feet.
jﬁﬁ Note: For locations of borings.,
" JEK

BORING DATA

see Sheet No. 1.

Note: This drawing is not fto scale. Follow dimensions.
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SAURABH
BORING NUMBER SB-3 BORING NUMBER SB-3 SEyAM
MITTAL
PAGE 1 OF 2 PAGE 2 OF 2
A Millennia Professional Services A Millennia Professional Services NUMBER
MILLENNIA MILLENNIA PE-2019010896
CLIENT _Horner & Shifrin, Inc. PROJECT NAME _Interstate 270 at Riverview Drive Improvements CLIENT _Horner & Shifrin, Inc. PROJECT NAME _Interstate 270 at Riverview Drive Improvements
PROJECT NUMBER _MG20007 PROJECT LOCATION _St. Louis, Missouri PROJECT NUMBER _MG20007 PROJECT LOCATION _St. LouisfMissouri DATE PREPARED
DATE STARTED 3/3/20 COMPLETED 3/3/20 GROUND ELEVATION 438.3 ft HOLE SIZE _inches " ATTERBERG E ROBUT/E16/2052TA2TE
X - )
DRILLING CONTRACTOR Bulldog, CME550X, Efficiency: 95% GROUND WATER LEVELS: - O & » E o E = % > LIMITS>_ m =270 MO
= _|I > ol 25°= ~Ec| DS - |Z£ < DISTRICT SHEET NO-
DRILLING METHOD Hollow Stem Auqer, NQ Rock Core lAT TIME OF DRILLING 7.00 ft/ Elev 431.30 ft & = % % MATERIAL DESCRIPTION IiIJ g % 8 9 % g’ E \-'9, % 8 I(B E :Q) - QI:) - Q E 8 é B R 9
LOGGED BY B.Fisher CHECKED BY _J. Schaeffer AT END OF DRILLING --- not measured - 0 % % o= & 8 =z 8 E g % O% % % 0 % @ COUNTY
é NOTES 5.0 ft west of design due to location of marked utilities AFTER DRILLING --- ?_5 1)) e o @] O o d % ST. LE}E INE CITY
5 | _| ATTERBERG £ s LIMESTONE: SS ) 100 jd.50/1" 10 J613020C
) E X P = S LIMITS E o | | Grey, moderately hard, thin bedded, coarsely-crystalline, 4085 7 CONTRACT 1ID.
2 |Q sx 0w L E g > |E Z| 30 =—_moderately weathered '
S|lF=%09 Lo |(wi gz_l Fo|ISSIRZa, |9 [Ex|Bs S SHALE: RC 7100 PROJECT NO-
gl ¥ | O MATERIAL DESCRIPTION s |59 952 |we|Z28|hu|lBr|EE|CN|Ia 4 : 407.3
ol & % - oS |QX| mO> |[XT|2~ SElRS|eS|E a o il I . Grey, soft to moderately hard, calcaregus - 1 | (87)
z O =Z |9 oz |8 | |=28|83|35|2z|w Z |  SHALY LIMESTONE: BRIDGE NO.
2 %) o a |0 &) o 5 % I =] Grey, moderately hard, finely-crystalling, thin to medium beddggk o A9001
o0 | — - a L+ moderately weathéred '
2 s Concrete (10.0°) 4375 o SHALE:
E B ‘%/ Brown-orange to grey, lean CLAY (CL), trace sand E i Grey, soft to moderately:hard
> >
= ‘/ =| 35 RC | 100
of / o - soft below 35.0 ft 2 | (77) &
% / % | - rock corelgu. at 35.5 ft = 5,090 psi E
= = —_
< - SS 3-5-5 < o
= / 1| 1000 Tqoy | 25 17 ot 5
] - 0 W
i / | 400.3 RC | 100 o
| _/ & | LIMESTONE: 3 |(100)
Z / ZL 17 | Grey, argillaceous, moderately hard, thin to thick bedded, very
sl | / v 5 | finely-crystalline, slightly weathered
E / - ﬁ 40 [] I - with shale inclusions from 38.0-38.5 ft
= | z
= / - possible sand layer below 8.0 ft | SN | | RC | 93 w
x| | ST 0 o | 4 |(82) >
= - no recovery at ST-2, classifications from cuttings 2 =t I | o
={ Wl / = | =
i ] I oy o 500
E 427 .3 5 , 394.8 — E =M
| A O e e e e e . —— — — — — — — — — — — — — — — — — — — — — — — — N
o Grey, fat CLAY (CH), trace sand and gravel o Refusal at 28.5 feet. e RCR
i a Bottom of borehole at 43.5 feet. — Cown
5[ 5 = - =N
8 8 8 v e |
SL S N ]
O] o =Z — ®
2 z < 50
n - (0 g
5 5> | 8o [\ 223 175 22 S -z z
n 3 (5) n (@] wnw -
S0 4 25 s
= - undrained shear strength at 15.0 ft = 0.60 TSF = 29 w9
o S4T 100 0.75| 102 | 24 2 ns |— 4w
o Q > = <
1 14 << O |
ar 2 =0 O ©
) )
Sr & S 0 i
o o T -
oL - with sand below 18.5 ft o o —_
S > | 83 2(5)4 1.0 18 & =
8|20 S o
: . n
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a ()] —
of Q =
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S| S 3 o
Z 2 T— 5 g5t
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A Millennia Professional Services

CLIENT

Horner & Shifrin, Inc.

PROJECT NAME

BORING NUMBER SB-4

PAGE 1 OF 1

Interstate 270 at Riverview Drive Improvements

PROJECT NUMBER _MG20007 PROJECT LOCATION _St. Louis, Missouri DATE PREPARED
DATE STARTED _3/3/20 COMPLETED 3/3/20 GROUND ELEVATION 438.1 ft HOLE SIZE inches RO3UT/E 16/ 2052TA2T -
DRILLING CONTRACTOR Bulldog, CME550X, Efficiency: 95% GROUND WATER LEVELS: [-270 MO
DRILLING METHOD _Hollow Stem Auger VAT TIME OF DRILLING _9.00 ft/ Elev 429.10 ft D‘g RF‘{T 5“51“0“”‘
LOGGED BY B.Fisher CHECKED BY _J. Schaeffer AT END OF DRILLING --- not measured COUNTY
<§ NOTES 2.0 ft north and 5.0 ft west of design due to location of marked utilities AFTER DRILLING --- ST. LE}E INE CITY
= .
S N . . _| ATTERBERG | J613020C
o o X I - - G LIMITS = CONTRACT 1D.
Z o > | > nw (W = x> =
IHE T FWES| 2E3 |EolEs|2E o |E_|E=
2lag|%o MATERIAL DESCRIPTION WS |50| 95 |WE|Z28|GE|e=|E(o%|88 PROJECT NO.
fa & 23 |8%| ®82 |57 |7 |2k|32|22|58|¢
= o Z< |w €10 |x |29|3-7|F- 2z I BRIDGE NO.
% % i o (o O T |2 A9001
E Concrete (10.0") 437 .3
el Orange-brown to grey, lean to fat CLAY (CL-CH), with sand, trace
Ll
> gravel
L
< z
ot S
E: o
EF SS @
a 1 o
a n
E w
o AN ____ 432.1 -
> Grey, lean CLAY (CL), trace sand lenses
g _
o
L
L
Z
g w
z[ 4286 | | 53 >
= Tan SAND (SC) with silt and clay o
i 427 1 = -
W 35 e o o o o o o o e o e e e e e e e e e e e e e e e e e ] ) Oow
5 Grey, lean CLAY (CL), trace sand and gravel — ~ho
o : a v o
~I < |
a = oo wn
~ o =~
ol (=) - N
§ - undrained shear strength at 13.0 ft = 0.76 TSF o 0 o
oL ST 2 =+ 8
= - with gravel below 14.0 ft 3 < 8~
S T -5~
N o
75} o v =
2 = &8
w E & w O
[ w =
(@) - w |
: of EAE]
? <O O T
2 § & ©
2 p = -
= _
=
q o
. n
a )
3 =
[an]
< S ¢
CDD E Z g E 2 §
o 2. © _Wws .
= SS |78 | 433 120 25 WL FEzzss
Z 5 (6) 7 3sccih
5 SIEZES
L §252:s
OL [ ::
3 410.6 10 5&535?
: SS ) 100 \_50/0° AL
T 6 @ 5 S8
2 : 2
|_
O
& =
— O
QA= 29+
ZW >Ssu
<— g
=
O 3jo
~uwl T
o > o =+
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