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CITY OF O’FALLON
Bridge No. 3210014

Design Calculations
Winghaven

KdG Project No. 980100-0001

ENGINEERING CALCULATION COVER SHEET

PROJECT: Bridge No. 3210014 DISCIPLINE: Bridge

Winghaven CALCULATION NO.: Final

NO. OF SHEETS: See Index

JOB NO.:  980100-0001 CALCULATED BY: JVS RC, (//
CONTRACT NO.: CHECKED BY: Il 1
DESIGN CODE: AASHTO 1996 APPROVED BY:

APPROVED BY:

CALCULATION DESCRIPTION:

Substructure Design

Quantities

DESIGN BASIS OR REFERENCES:

AASHTO 16th Edition, 1996

Missouri Hishway & Transportation Department Bridge Manual of Design
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CITY OF O'FALLON
Bridge No. 3210012

Design Calculations
Winghaven

KdG Project No. 980100-0001

DESIGN SCOPE

Structure Type Rigid
Box Design
Single Cell
(10.0 Ft. Wide X 7.0 Ft. High)

Loading:
HS20-44
Service Load Design
Earth 120#/Cu. Ft.
Equivalent Fluid Pressure 45#/Cu.Ft.
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CITY OF O’FALLON
Bridge No. 3210014
Design Calculations

Winghaven
’ KdG Project No. 980100-0001
DESIGN CRITERIA

DESIGN SPECIFICATIONS

AASHTO - 1996 Sixteenth Edition
DESIGN LOADING

HS20

Earth 120#/cu.ft.

Equivalent Fluid Pressure 45#/Cu.Ft.

DESIGN UNIT STRESSES

Class B Concrete (Culverts) f'c = 3,000 psi
Reinforcing Steel (Grade 60) f'y = 60,000 psi
REINFORCING STEEL

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

‘ BAR COVER - AASHTO 8.22
Clear Dimensions to be shown on plans:
Top Slab - Top Reinforcing = 27 clear
- Bottom Reinforcing = 1-1/2” clear
Bottom Slab - Top Reinforcing = 1-1/27 clear
- Bottom Reinforcing = 37 clear
Sidewalls - Reinforcement Stream Face = 1-1/2” clear
- Reinforcement Fill Face = 27 clear
MAXIMUM BAR LENGTHS

Longitudinal bars should be made full length without splicing up to about 40°-07; splice if longer.
Bars #5 and larger may be used to a length of 60°-0” without splicing.

BAR SPLICES

See Section 2.4 for minimum bar lap and tension splices in reinforcement. Use a Class C splice
for longitudinal bar (22”7 min.).

JOINT FILLER

All joint filler shall meet requirements of Standard Specification 1057.2.5, except as noted.
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CITY OF O’FALLON
Bridge No. 3210014

Design Calculations
Winghaven

KdG Project No. 980100-0001

DRAWING LIST
Sheet
No. Title
1 Plan, Elevation, General Notes, and Quanities
2 Reinforcement
3 Cross Section and Wing Wall Details
4 Fence Details
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DESIGN LAYOUT

Division of Bridges

No. 3210014
Job.
Route _Winghaven Drive County Saint Charles Rte. Winghaven Drive
STRUCTURE
SUPERSTRUCTURE Four Cell (12.0W x 10.0H) (Rigid)
SKEW 1 Square
Roadway.........ccoevvviviiiiiniinans 2 - 12 foot lanes each direction with a 20 foot median
Loading ......coovvviviiiiii, HS20
Beg. Sta. .ooooiiiiii
Alignment..........coovvviieneeieinennnn. Tangent
Grade......coovvvieieieieeeeeeen P.I. Sta. 60+49.26 (Elev. 516.66) Bk. -6.00%, Ahd. +6.00%. Length = 1080.00
SUBSTRUCTURE
Ftg Loads........oovvvveeiinieniennenens 3.000 Ibs per square foot
Pile TYPE ..ovvviiviiiiniiiiiieeeeees N/A
Length ..o N/A
Elev Ftg, Bott. ...ovvvvvneniieniiennes S517.0 High 516.50 Low
GENERAL
Revetment/SIOpe .....ccoeveieieiinenen.. Sideslope 3:1 (Normal)
End Fills.....cocovviviiiiiiiiiienenans Earth
Traffic Handling .........cooevneneennn.
Present Bridge ..........occcevvviinannnn. None
SPECIAL REQUIREMENTS
Profile Grade ............c.ceoeeinanne. Centerline of Winghaven Drive (Centerline Median)
Rail Road Alignment................... N/A
Tie Station.....cceveeeeinerinieienenenes 59 + 00
Final Allowable Clearances ........... N.A.

Estimate includes 10% for Engineering and Contingencies and 5% for Preliminary Engineering

Dated: By: Estm. §

Date: Notes or Revisions in Conference

Initials:

Notes and Revisions after Conference (All revisions to be dated and initialed) J:\980100\3210014.DOC
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JUL 151998

Mr Ron Pégan

Kuhlmarn [3-sign Group, Inc.
b Progress Farkway

St Lous M.ssoun 63043

RE  WMNGHAVEN - BOX CULVERT
PR&S PROJECT NO 97-034

Dear Ron

Pcr our meeting today, I am sending you “sealed” confirmation of box culvert information.

“s” “H” Elevl Elev2Z ARt ALt B Decs- Des-
Eill Fill

Wainghaen 10 7 57542 57458 60 60 24 ] 4
Sution (741F
\Winghaven 10 7
Station 30+49
Winghaven 12 {0 51639 517.11 70 70 30 1 5
Station 594N
Chaihe 12 12 4%8.91 45009 43 43 37 i 4
{Phoeni)
Station
62+53.89
David (Red 8 7 511.20 51045 60 60 30 1 7
Hawk)

Station 3+29 73

W will send Winghaven Station 30+49 as soon as the street is revised back to the previous grade. If you
nced anvthing else, please contact me or Mr. Jim Cannady.

Yen trulyi:.nurs,
PICKETT, RAY & SI}IER, INC.

’

Tanva') Ditiz %
Project Design Supenaisor 5-5.’.
bys iy . . £P§S
¥y Mr Joe McKee, Panc Corporation : O _...---(;'\\.“?:\i'fe\\
Mr Dlave Rogers, Fred Weber /"“"'/.'m?ﬁ% 'T:'?}‘F"\\\. / /
' 7/ 41!

A3 :Mi't) leERS MALL DRIVE = ST. PET'ERS. MISSOUR] 63376 « 314.397-1211/397-1104 FAX
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PICKETT RAY & SILVER

. CIV1L. ENGINEERS e PLANNERS ’ LAND SURVEYORS

CONFIDENTIALITY NOTE

THL INFOFMATION CONTAINED IN THIS FACSIMILL TRANSMISSION 1S LEGALLY PRIVILEGED AND
CONTIDENTIAL INFORMATION INTENDED ONLY FOR THE USE Or THE INDIVIDUAL OR ENTITY
SAMED ABOVE. IF THE READER OF THIS TRANSMISSION 1S NOT THE INTENDED RECIPIENT, YOU
ARE HIREHY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION, OR COPYING OF THIS
TRANSMISHION IS STRICTLY PROHIBITED. (F YOU HAVE RECEIVED THIS TRANSMISSION IN ERROR,
FLEASE INMEDIATELY NOTIFY Us BY COLLECT TELEPHONE CALL AND RETURN THEL ORIGINAL
TRANSMI5~iON TO US AT THL ADDRESS LISTED BELOW BY U.S. MAIL. ’

FLEASE DLLIVER THE FOLLOWING PAGES:

]

e
6 FeM: J"W‘/‘av’” ‘
PROJECT: 1y ) \,f,\i/(AAA o

FR&S PROJECT NO.: (57 W AS .

LaTEAND TIME: 7y 5 E

TCTAL NO. OF PAGES, INCLUDING COVER SHEET: QQ;——'/
rircopy opRaTor | 1D

" PLEASE SOTIFY US IMMEDIATELY IF THE MESSAGE 1S INCOMPLETE OR UNCLEAR THANK YOU.

333 A(/D RIVERS MALL DRIVE @ ST. PETERS, MISSOURI 63376 # 3]4.397-1211/314-397-1104 FAX
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Mr Ror Pasan

Kuhlmann Design Group, Inc I
Yoy e e

e Progress arkway j

N — Y

St Lowrs Mussoun 63043

R& W GHAVEN - BOX CULVERT
PRa 5 PROJECT NO 97-034

Dear Ron

P.r our mect ng today, | am sending vou “sealed™ confirmation of box culvert information

ST “H” Elevl Elev2 ARt ALt B Des- Des-
Fill Fill

\Winghat .t 10 7 37542 37438 60 60 1 4
Statin 17+ F
Wirgna, ot 10 7
Stafrn e
Wingnave. 12 10 516.39 31711 70 70 - ] 5
Stahon et
Charhe 12 12 48891 40006 43 432 37 ] 4
{Phoeniv s .
Statien
~2-S3 RS
Dawid (Red 8 7 511.20 51045 60 60 30 ] 7
Fawk)

Station <2< 73

We will senc Winghaven Station 30+49 as soon as the street is revised back to the previous grade. If you
need anvthiny else, please contact me or Mr. Jim Cannady

Very truhy voars,

l‘lk”hETl HAY & S)E& INC. \\\\\\uuuu;;:,,/

i
SR wxé/ e "0,
nma/.f Ulez . HA ;

.m\\\\\%

Proyeet Dosion Supervisor : J. w=
AL =S
by< é’?
cc M: loe McKee, Panic Corporation Rt -,;‘ ;b\
M: Dave Rogers, Fred Weber -U LS /
24l

TEMT RIVERS MALL DRIVE © ST. PETEKRS. MISSOURI 64476 © 3)4.397.12) 173971104 FAX
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ICKETT RAY & SILVER
R >
CIV1 ENGINEERS p PLANNERS . LAND SURVEYORS

CONFIDENTIALITY NOTE

[ 3

HE INFORMATION CONTAINED IN THIS FACSIMILE TRANSMISSION IS LEGALLY PRIVILEGLD AND
 NADENTAL INFORMATION INTENDED ONLY TOR THE USE OF THE INDIVIDUAL OR ENTTTY
MAMED AROVE IF THL READER OF THIS TRANSMISSION IS NOT THE INTENDED RECIPIENT, YOU
Kt HCRENY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION, OR COPYING OF THIS
ERANSMUSSION 18 STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS TRANSMISSION IN ERROR,
PLEASE IMGALDIATELY NOTIFY US BY COLLECT TELEPHONE CALL AND RETURN THE ORIGINAL
TRANSMISSION TO US AT THE ADDRISS LISTED BELOW BY U.S. MAIL

TLLASE Dt IVER THE FOLLOWING PAGES:

e

o m
M J»/v'v*a .
PROJECT: | ) ,7/{( inmm =

PRAS PROJECT NO.. &7 %A

DA IE AND TIME: 7,,4 s )

TOTAL NO. OF PAGES, INCLUDING COVER SHEET: Q——/

TELECOPY OPERATOR

: ]
PLEASE MOTIFY US IMMEDIATELY IT THE MESSAGE 1S INCOMPLETE OR UNCLEAR THANK YOU.

333 MID RIVERS MALL DRIVE ¢ ST. PETERS, MISSOURJ 63376 @ 314-397-1211/314-397-1104 FAX
' L 4



i B
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CIVIL ENGINEERS . PLANNERS . LAND SUK 7 2 0RS

July 14, 1998

Mr. Ron Pagan
Kuhlmann Design Group. Inc (?
66 Progress Parkway ADROMH SRE
Si. Louis, Missourt 63043

a1 108
RE WINGHAVEN - BOX CULVERT dul 2l

PR&S PROJECT NO 97-034

Dear Ron L -

Per our mecting today, [ am sending you “gealed” confirmation of box culvert information

g™ el Elevl Elev2 ARt ALt B De N

[
Winghaven 10 7 37542 37438 60 60 i
Stauon 17413
Winghaven 10 7
Station 30-436
Winghaven 12 16 S1639  517.11 70 70 !
Station 59-00
Charhe 12 12 48891 49009 43 43 37
(Phoerux)
Station
62+33 89
Dawid {Red 8 7 511.20 351045 60 60 30 ) -
Hawk)

Station 5429.73

We will sead Winghaven Station 30+49 as soon as the FTR; rcvised back to the pres ou
need anvthing else, please contact me or Mr Jim Cannady.

Verv truly vours.

PJCKETT, RAY &S)IK[N‘

Lo il

Tany#). Digtz O SDD '?,V .
. Project Design Supervisor S -
‘ b_]s S
¢ Mr. Joc McKee, Panc Corporation e
Mr Dave Rogers, Fred Webcr
Z0te 47

sren Sr-el-_0 e@11 et t-'._'-'.g"f\u‘-: . - n



PICKETT RAY & SILVER

L 2

CIVIL ENGINEERS . PLANNERS e LAND SU

CONFIDENTIALITY NOTE

THE INFORMATION CONTAINLD IN THIS FACSIMILE TRANSMISSION 1S LEGALLY i
CONFIDENTIAL INFORMATION INTENDED ONLY POR THL USE OF THE INDIVIDH
NAMED ABOVE. IF TIHE READER OF THIS TRANSMISSION 1S NOT THE INTENDED £
ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION, OR O
TRANSMISSION 1§ STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS TRANSMIS.
PLEAST IMMEDIATELY NOTIFY US BY COLLLCT TELEPHONE CALL AND RETUIE™

TRANSMISSION TO US AT THE ADDRESS LISTED BELOW BY U.S MAIL

¢ FORS

[ T
'?“—;- PN

[N

PLEASE DELIVER THE FOLLOWING PAGES:

TO: ’ZVW—

FROM: _éj/wwd/
PROJECT. [ ) o AZdpsn @ —
{
PRAS PROJECT NC.: 603
DATEAND TME: 7 4. 58 :
| (
TOTAL NO. OF PAGES, INCLUDING COVER SHEEL Q——/

TELECOPY OPERATOR:

p@11 268 12 :°ON xpy ¥30

e
PLEASE NOTIFY US IMMEDIATELY IF THE MFSSAGE 1S INCOMPLETE OR UNCLLAF TN
333 MID RIVERS MALL DRIVE @ ST. PETERS, MISSOURI 63376 314-397-12117°3!4- P &y
18°d dlv:t® Sé-vi-2@



® PICKETT RAY & SILVER

CIVIL ENGINEERS 4 PLANNERS . LAND SURVEYORS

CONTFIDENTIALITY NOTE

THE INFORMATION CONTAINED IN THIS FACSIMILE TRANSMISSION IS LEGALLY PRIVILEGED AND
CONFIDENTIAL INFORMATION INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTITY
NAMED ABOVE. IF THE READER OF THIS TRANSMISSION IS NOT THE INTENDED RECIPIENT, YOU
ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION, OR COPYING OF THIS
TRANSMISSION IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS TRANSMISSION IN ERROR,
PLEASE IMMEDIATELY NOTIFY US BY COLLECT TELEPHONE CALL AND RETURN THE ORIGINAL
TRANSMISSION TO US AT THE ADDRESS LISTED BELOW BY U.S. MAIL.

PLEASE DELIVER THE FOLLOWING PAGES:

ro: Dy Pagan (434 8280

‘ FROM: TA 'JYA
PROJECT: [&J1Md g RAVEN
pras PROJECT NO: 470D

DATE AND TIME:
7.10-4¢
TOTAL NO. OF PAGLS, INCLUDING COVER SHEET: 5

TELECOPY OPERATOR:

copy To Mike Nagman - weesg 344040

¢ .

PLEASE NOTIFY US IMMEDIATELY IF THE.MESSAGE 1S INCOMPLETE OR UNCLEAR. THANK YOU.

333 MID RIVERS MALL DRIVE @ ST. PETERS, MISSOURI 63376  314-397-1211/314-397-1 104 FAX

i1e°d .
d6S:Se B6-81-28 pB11 26% 1S 70N Xuvd ¥3NTIS T ABY 113M21d uWO¥dd



‘ BAR COVER - AASHTD 8.22

MAXIMUM BAR LENGTHS

60/[ Ceurﬂ/ 6//,,0!&;/\&5

RE INFORCEMENT

CLEAR DIMENSIONS TO BE SHOWN ON PLANS:

TOP SLAB

BOTTOM

SIDEWALLS

TOP REINFORCING a2~ “
BOTTOM REINFORCING "m .
TOP REINFORCING = A—trpe g, L

BOTTOM REINFORCING = 3" CL.

REINFORCEMENT STREAM FACE = $—Ape-pp— Il-—
REINFORCEMENT FILL FACE = 2" CL.

LONGITUDINAL BARS SHOULD BE MADE FULL LENGTH WITHOUT SPLICING UP TD ABOUT

40-0“3

SPLICE IF LONGER. BARS #S5 AND LARGER MAY BE USED TO A LENGTH OF

60-0~ WITHOUT SPLICING.

SPLICES

BOX

SEE SECTION 2.

4 FOR MINIMUM BAR LAP AND TENSION SPLICES IN REINFORCEMENT,

A CLASS C SPLICE FOR LONGITUDINAL BAR (22" MIN.).

CULVERTS ON ROCK

VERTICAL BARS IN THE WALLS SHALL SET ON ROCK, E! & E2 BARS IN THE WING
i SHALL BE SET (27 INTO ROCK AND GROUTED (SEE SEC. 4 F! FOR NOTE FOR PLANS).

X Y



RE INF ORCEMENT

BAR COVER =~ AASHTO 8.22

CLEAR DIMENSIONS TO BE SHOWN ON PLANS: [)%é
TOP SLAB - TOP_REINFORCING = 2- CL.
BOTTOM REINFORCING -(IZZEE::::D’//
BOTTOM - TOP_REINFORCING = |-1/2" CL.
BOTTOM REINFORCING = 3 CL.
SIDEWALLS - REINFORCEMENT STREAM FACE = I-i/2° CL.

REINFORCEMENT FILL FACE = 27 CL.

MAXIMUM BAR LENGTHS

LONGITUDINAL BARS SHOULD BE MADE FULL LENGTH WITHOUT SPLICING UP TO A
40073 SPLICE IF LONGER. BARS #5 AND LARGER MAY BE USED TO A LENGTH ggu‘r

60-0” WITHOUT SPLICING.

BAR SPLICES

SEE SECTION 2.4 FOR MINIMUM BAR LAP AND TENSION SPLICES IN REINFORCEMENT.

USE A CLASS C SPLICE FOR LONGITUDINAL BAR {227 MIN.).

BOX CULVERTS ON ROCK
VERTICAL BARS IN THE WALLS SHALL SET ON ROCK. EI

& E2 BARS IN THE W
‘ SHALL BE SET 127 INTO ROCK AND GROUTED (SEE SEC. 4 FI FOR NOTE FOR PLANS)%NG

GENERAL NOTES:
CONSTRUCTION SPECIFICATIONS:

All materiats and methods of construction shall meet the requirements
of MoDot Standard Specificotions for Highwoy Construction 1996.

DESIGN SPECIFICATIONS:

AASHT.O. — 1996

Service Load Design
DESIGN LOADING:

HS20

Eorth 120#/Cu. Fi.,

Equivalent Fluid Pressure 30#/Cu Fft
DESIGN UNIT STRESSES:

Closs B Concrete (Substructure) f'e = 3,000 pst
Reinforcing Steel (Grode 60) fy = 60,000 psi
JOINT FILLER:

All Joint Filler shall meet the requirements of Sid. Spec. 1057.2.4,
except aos noted.

Joint filier sholl be securely stitched to one face of the concrete
with No. 10 goge copper wire or No. 12 goge soft drown galvonized
steet wire.

REINFORCING STEEL:

Minimum cleorance to reinforcing steel sholl be 1—1/2", unless
otherwise shown.

‘ Lop oll reinforcing 24 bar diameters uniess otherwise noted.

ST. LOUIS COUNTY A100
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FACSIMILE TRANSMISSION

PLEASE DELIVER TIMMEDIATELY

2R

M Ron Pagan

S ot 5% L/

CORNCLCTLI~ ViYL, 9%

FAX #
PROJECT = 970
SENT BY

o]0V

Fax #

'S,
pPosl-it* Fax Note

To

.
Co MDept
Prone §
Fax ¥

|

e the loor zlevations for the Winghaven Drive winne! as desizned by Pickett Rayv and Sifver (PRS)  These
wisett on PRS plans dated December 1097 and last revised on March 27, 1098 Vir Jim Cannady ventied
1< for me this morning  In addinon. He said that even though the tunnel tloor elevanons are not called out on
oG have correcty stated). PRS intent 1s for the tunnels 1o siope at one halt of one percent (0 00S foot per
2 this slope and the centeriine runnel tloor elevation that is shown on the roadway profiie one can venfy these

| enuth

128" Centerhine loor elevation = 575 00

A

W oest Side tloor etevation = 574 08 (measured at end ut'xunncl/'.f/dwuy trom roadway centerline)

[ 187 Nide floor elevaton - 375 32 (measured at end ot’tunncl}./ away from roadwav centerline)

lenuth

100" centerline tloor elevanon = 380 30

W

Wt Side floor elevatnon = S80 05 (measuted at end of tunnel 207 away from roadway centeriine)

{ ast Side Hoor elevauon -

330 %5 (neasured at end of tunne] 50" away from roadway centerline)

v stands that you may need 10 change these lengths by few feer and the elevations by few tenths It would
o iet Jim and us know of these changes We at the St Charles office have to design for the drainage of these

weady Frank Bauer, him Poole
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PLEASE CALL 314.946.3566

WARNING

At 5 IS COIMIPEAICIGE s confuenlid, TAY wonstiise non-public nformation. and 1 mntensed onty tor the wse of the addressee  ineuthonzed usc. -
1 U preiuiwied and mav he unlowful il vou have receivec this communication in error, please simmedimels nonity uy at 114 94o $306 and return the
DG shlress amove v the 8 Posia Serviee We will resmbuirse nomimal sty vou 1ncur 1 noutving any returming Lhe message 1 us

Thanh vuu
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Kuhlmann design Group, Inc.

Transpdffation Department Telephone: (314) 434-8898
66 Progress Parkway Fax: (314) 434-8280
St. Louis, Missouri 63043 E-Mail: kdgmh@kdginc.com
FAX TRANSMITTAL COVER SHEET
To:  MR. FRANK GODWIN P.E. FAXNo. 314 24035511
CITY OF OFALLON DATE: 25 JUNE 1998
38 SOUTH MAIN STREET PHONE 314 240 2000

OFALLON MISSOURI 63366
FroMm: RONALD C. PAGAN, P.E. PROJECT NO. 980100

MESSAGE:ATTACHED IS CULVERT DESIGN CRITERIA WE DISCUSSED.

THANK YOU
TOTAL NUMBER OF PAGED TRANSMITTED INCLUDING COVER PAGE:

3]

If you encounter difficulties in receiving this ransmission, please call (514) 434-8898.

WARNING

The information contained in this communication is confidential. may constitute non-public information, and is intended only for the
use of the addressee. Unauthorized use, disclosure or copying is strictly prohibited and may be unlawful. If you have received this
communication in error, please immediately notify us at (314) 434-8898 and return the oniginal message to us at the address above
via the US posal service. We will reimburse nominal costs you incur in notifying and rerurning the message 1o us.

Thank you







PROJECT NAME
PROJECT #/JOB ORDER #

PICKETT RAY &§ SILVER

DATE
Chil Engineers DESIGNER
s wene o PO s wien  PAGE
Qom -
7. 10-9¢
. B @ Bow(s® HAS ot BEEN

SET.

. dw EwLsy “~PeR NY CALC
W NGHNAVEN 524. 3

®  PrHoeNIY 496.3
2ep Hawt 520.0
F.P
KiNgHAVEN 522 0
PNosNIK 496.3
Pso Hawi N/B

 Unuty Suevel - DeLiveesd (a5 wil)

@ Commirs Ser Aans- 2eady Far. (710.96)
Hw cacs - BNCLOSED
R EEV: ABOVE

(4N .
B°d dec:se e6-@1-20 rR17 265 #1L  :TON Xus ¥3NTIS 3 AYd Li3%DId  WO¥S



nh o wm S AR

FiLno oo

FROM:

(hs

¢

/\vw.

oA)

P

== . TXIVFTIVT T
CIJNVYULN]Y V4 LVIAWD Iy OMAYIME '§e
- o TIpHBuey vaive iFlano e

TAVADT (3dvHs

- NOISSN3ST0 7 BINIRNOD

HOUDIT OMINOQ 13N 4
TOYLROI LIVUND NI VALY#QVEN oy
TOULKOD 1110 HE NIIVREVIN |y
VILYRAYIK N2OF2Q 5y
AJv4 LWIAAWMD 4
JIYMIXOUdIY ¥

- SNOILINTIIE 1dTud68ns

82/ A cord /10 puez) oty ‘m_.z (

TIINNYHD

K RAL LI ) WYIULS NMOQ ND QIS

(NOUJ3§ 10WIND) L

NIH1d30 M0 HO 10ULINOD

LI V(5]

AL

SLUYHD NOIS30 nOWs 0/'a U0 &/ MM« o/ ThH (2)

LR L

OUIZ &1 VW4t {1"V3 =Ma3 )ty o vy (g

$1H3AIND X048 W04 GN/Q 35N (1)

(WALYIVO 1 WIATHI M {2/ 04 %p) 20 my .« Oy g 40 L3ANN 113 dly o133 () {8310N100d TWIINHII
5| e i W En V| T oo lb LTI e " — e lve B bLr BREZREAR
& * O ww3dd
crgfry v S K120 IR FRTeY o S O'b| I’'al —lovec] = & Cl |28 ‘d}12oi{sarg g 9] A3l-4
Ve VW sl LT SO [ EBF 246y - L[ O [yec|2i7% g 2/ X2/ - G
~ 3 (] [4)) { ) 3] I ul »
mm S LTE W oo m..m..m 2, ;n“ _.ﬁu 1| 'my En:. x\.u _.o:
SINIWKMOD mm mm GdINGs 137ine VIR 13RI ook Y FOUVHIND - IZ5- AdYHS - Vv HTLeH
< |3 SNOLLY NI BILYAQYIN mou [ Triog 'NOLLJIg383d IHIAIND
s KT EPEa Ltois 0ol
. L s [/ Gl
TN s Y IR WARTZRS P () M1 Y EY) (SuY3A) | y
¥ 3 HUYAIVIZEMDd HDIS3Q
Al . Lo (7] ONIINON []
" T34¥HS IRNYHD () m
- MOV WYINLS ) TTTTTTivawy 3ovnveg R m
eQHiIm [ W
(1) O €O - NoLVALTII AvAayoy u M _ VIVG vaIB0T0WaAH
’ TILVA/ HIMIIATN
(et ¢ ——Ap7 ivasvanaisae 40 133ks
/ . .
P W¥04 N9ISIQ 1H3IAMND QG+t 29) : Nolivis a) \.E.u - §§ :123royd

240



& SilViek

PICKETT KRRY

FROM:

(JINYULING V4 NI kqw“m:"”mw ﬂm
[ TIVINILYN NOWI IS CWINGT LTI |
: O NI L1UAO NI WRLYAGYAK oy
34VHSE NONLNOD L1 INI NI VILYAQYIH "I¥
NILYAQYIN MNEDE 9%
. 2 3
2 (VY| L 3 rnixouday s
d3l331as 13N Iy D “NOISENISIC / SAINANHOD TSNOI1INI430 IdivosEns
“YINNVHI OV3Z 51 W4 1Pz PN ) - L o v (6)
. . NMH1430 MO MO YOHIND?
VR P13 Mg gy WYIULE NMOO HO 038YB M1 {6l SiNYHI NOISI0 WObd 0/ MH 4O O/ MH « G2 VMK (2)
o~\.>—”=_f (xzuez) My L.Tx () e . EINIAIND X09 W04 UN/D IS0 {i)
(MALYIUD S WANIHIHMI{2/0+7P) @ M1 %4 (9 0 1wt dmu M (v) 13310N100d "IVIINHIAL
=2 1A bevis|ga 2l 6 [V o 179 25 702y _ |eob|a¢ 1 keya| so| (“hao/) 8L -2
kbl preic| et golag|aal 2 G hie| — P R[ 2Thme |7 3L ﬂ\mm\\ (M2 W L2 <
¢
W ™ OB Tel ™ IGN T L0
m.m. mmm 84Nz MW | ooy |Tim| mi | Mag[va] tan M\ﬁx N/D _.m._
JUELT LT mm i o137 LITLNG T YITESERTT 1 FINVULNT - 3215 - JAVHE - TVIWIIVN
r ¥id A0Nd
<8¢ SHOLYTIOWD HAIVAIYIH ;S.T‘s. H I¥IAND
]ﬂdﬂ.f 4_ Fetele)] 00|
| . N LS 308L Sl .om& “
L] Ye] ®1/1vs -Ys ms (i mi (31MO0 14 (SWviA) 1 W o “
i “HIIVRYIVI/EM0Yd NEIE 30 \.mlm.l
’ TWIHio (] jonunoN [ &
~n
J3dYHS 1INNYHI ] m 2¢
J340T MY3ULS [ VAUV JDVNIVHG £ m
:00HLIN [ P
) — "
0N THGTG | NOLLYA3TI AVYMAYON un M VIV@ 1v3I0010Wd4H
—A
. 34Y0 /7 u3M 3IIAIY
ﬂmmﬂl ‘l.nﬁﬂ Ilva/uINOISIO 40 133Hs
WHO4 N9ISIG LHIAIND OE1Y5 - Holivis : - u . 103rokd

®



(IINVELIND

A ARTEEYreeIv i BRLLER L
C3dYHE

}N. NI.O- .¢ 318
TOYISTHE YIUEvE La3Ang

PR32 9

3vd AM1A Ay QlOmYINLE S
13300 v

MOLIIS WM 11N L
WULKOI LIUAO NI WILYRAYIH 0
NOMINOD ARVNL N VIIVAOYIH "IN
WILVAHOYIH RDIERO PN

33v4 LMIATND )
ALVMIX Qi day ®

SNOILINI430 141WI88BNS

T HOISSNISI0 / SLHIANOD :

Oy e h 491343 (@)

[ ]
:\-.._—H.ﬂxl,_ us2] ** .m_.x 1w
{WALVIVD §1 MBATHIIHM. 1270 42p) 10 ML - Pu (9

30V NJ SiW3IA0 104
I3INNYHD ou3z § 1vd "3 -P) - YeH s es i6)
NIH1430 #0714 HO TOULHOD

WVIHLS NY.00 ND 0ISYR M1 (Sl < SAMYHD NDIS20 HOHd G/1 W1 4O Q7 mH + 07 mn 12)

(NOLLOTS TOHINOD 131H) S1¥3AIND x0Q W04 K7D 35N (f)

40 163k g dan HMa gy

"83 JONL0OO4 VIINHIiL

/ c31v0 /7 H3IMIIAIY

¥25 G L[el [son[VP2 Yol v
Twiatd walr ¢ 9l
. veeG|aneg] 102] 50l 18| 13| T2 yLES 81l 30 [6¥/PbIF| (007) Mma2leyal-v
Ry 1217 soec|lpeg| 19 |aofsrtlset] b v $'s?G S 3 [550|c6L|b0os| (G)) w2l *Y0l -y
Py 10 BRL ¥ .
ARICRR oy w * w._q m..mu.m * “,J _:_.J_u aavs| Lan ouﬁz z_\:o ot
SLNINNOD mm mmm T W RIGT] OENGS LI Wiy JINVULNT - A2S - IAVHS - 1VINIIYN
u Om (213 804 42
£ SNOULY TOIWD HALVMOV3H no4 | o THOLLAIYIS3N LW3AIND
E— (222244 A%V o0
.W..\:m 17074 -8 =S 1y ma (Mo (SHY3IL) ) M
B WITOLG 3 “HIIVANIVI/SR0Nd HBISIO
i Wik ] JoWILADE [ 2
§ [l
‘: ¥ “3dYHS 1IRKYHD ] m
-t ‘34015 NYIBIS () YIuY 35TV (F o
‘gomiIn ) @
V 1) TDTFCT - NOLLVAZ13 AYMOVON o Foa VIV VII507080AH

40 133HS

El 131v0/ M3NDISIO

WX04 HOIS§30 L{HIAND

OO* mvm . NOt1vY1LS

gws; -Cu\.c&m:b\ﬁ ;193roud

®

240



® PICKETT RAY & SILVER

CIVIL ENGINEERS 4 PLANNERS . LAND SURVEYORS

CONFIDEINTIALITY NOTE

THE INFORMATION CONTAINED IN THIS FACSIMILE TRANSMISSION 1S LEGALLY PRIVILEGED AND
CONTIDENTIAL INFORMATION (NTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTTITY
NAMED ABOVE. IF THE READER OF THIS TRANSMISSION 1S NOT THE INTENDED RECIPIENT, YOU
ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION, OR COPYING OF THIS
TRANSMISSION IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS TRANSMISSION IN ERROR,
PLEASE IMMEDIATELY NOTIFY US BY COLLECT TELEPHONE CALL AND RETURN THE ORIGINAL
TRANSMISSION TO US AT THE ADDRESS LISTED BELOW BY US. MAIL.

PLEASE DELIVER THE FOLLOWING PAGES:

o Do Fagan (434 8280)

FROM: TA NYA
PROJECT: (4] 10J @ R AVEN
pras PROJECT NO: 1034

DATE AND TIME: .
72.10-4¢
TOTAL NO. OF PAGELS, INCLUDING COVER SHEET: 5

TELECOPY OPERATOR:

COPY To MIKE Hostan - weeEg 3440900

@

PLEASE NOTIFY US IMMEDIATELY IF THE MESSAGE 1S INCOMPLETE OR UNCLEAR. THANK YCU.

333 MID RIVERS MALL DRIVE @ ST. PETERS, MISSOUR! 63376 @ 314-397-1211/314-397-1104 FAX
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GEOTEC~NICAL » ENVIRONMENTAL o« WETLANDS « MATERIAL TESTING
opl|O 0
o —
1 -~
o WMEFILE
Mr Davic R 2ers o
TregWene  nC o
-— . A .
. Mr Roe C Pegan, P.E. RIS 1338
=ohlmrans T sign Group, Inc. .
o Progres 2arkway —_— -
2 - m———————————————
?»,-m")’ian' '13—"?h15, MO 63“3’6706

RrC Aooe dum NE1
ving aven Box Culverts
C=a! on, Missouri
St - 98048511

g 4N

toas ictier o vides the additional geotechnical information for the Winghaven Box Culverts you

eovesles U supplement our letter to you dated June 28,1838, Three specific items presented
Nt Derize 1o the following:

“k mats for structural slab base footings.

7~ cipated seftiements.
‘ 2 3+ «fill and fluid pressures for below-grade walls.
Vve under=ise g that the bearing capacity required for the box culverts in the lowland areas will
o 1 OO0 o

mes per square foot (psf) and we provided an allowable bearing capacity of
* 700 osf ¢ one box culvert that will pass under Charlie Drive near station 62+50. We
recomme 2c nat 2 feet of soil be removed below the footing subgrade elevation and replaced
with comna - g granular material for this culvert. The replacement material should consist of a
2 -ok minue gradation crushed stone.  This rock mat will help to bridge the soft and wet
fumoatcr < s A similar procedure of varying depths may be utilized for the other culverts in

the lowlec  -reas since we anticipate construction difficulties due to the high groundwater
2 zhorne.

The hox -t - s in the highland areas (culverts A and B) will fikely be constructed on excavated
ook Wee

: ucipate negligible settlements of the foundation rock due to the weight of the
structure: o 3 fills.  In the lowland areas, however, we anticipate total settiement of the
‘oundatior . 1s due to the weight of the structure and fill to be placed to be about 3 to 6 inches.
Some of u- settiement will likely occur during construction.  If construction of the culverts in

ine 1owlans  reas is not delayed until afier the seftlement due to the fill has occurred, the
strocture val kely settle. However, we anticipate this settiement will likely be relatively uniform
3Cr2ss the 1

Jtprint due to the rigidity of the reinforced concrete base mat and structure. A

Jiff=rentiz . tlement of less than 1% inches can be anticipated across the whole footprint for
TIEE SIrLA; 28

. Ou: lefle: d.: 2d June 29, 1988 states that 1o use the "granular” values of eguivalent fluid unit
‘: weight o

~o 'h pressures that the granular backfill material should extend horizontally from the

_ i 44- thg Suivers Mall Drive » St. Peters, MO 63376 = (314) 387-6600 ¢ FAX (314) 397-2600

Farrview Heights, IL  * St Clair, MO * Arnold, MD
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3l of the wall height. This distance is not required to provide positive foundation
-event buildup of hydrostatic pressures. A minimum horizontal distance of about
~ & perforated drain pipe shouid be sufficient to provide this drainage. Therefore,
fiwd unit weight of 80 pounds per cubic foot may be used to design the below-
ssuming the hydrostatic pressures are relieved through proper drainage.

= tne opportunity to be of service to you on this project. If you have any questions
viease call.

{ Lot T

r
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333 Mid Rivers Mall Drive
St. Peters, MO 63376
Tele: (314) 397-6600
Fax: (314) 397-2600
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REIVAVARTS Kuhlmann Design Group DATE: _ 07/08/88
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SCI GEQTEC-NICAL + ENVIRONMENTAL « WET_ANDS » MATERIAL TESTING

June 29, 1898

Mr. David Rogers

Fred Weber, Inc.

% Mr. Ronald C. Pagan, P.E.
Kuhimann Design Group, Inc.

66 Progress Parkway

Maryland Heights, MO 83043-3706

RE: Winghaven Box Culverts
O’Falion, Missouri
SCI N= 9B80495.11

Dear Mr. Pagan:

At the request of Mr. Davic Rogers with Fred Weber, Inc., this letter provides geotechnical
design recommendations for five box culverts planned for the Winghaven development
roadways. Plan and Profile sheets prepared by Picket, Ray & Silver, Inc. (PRS), revised March
25 or 27, 1998, depict the locations and elevations of the culverts. Three of the culverts will
cross under Winghaven Drive near stations 17+00, 30+50, 58+00. One culvert will pass under
David Drive near station 5+50, and one culvert will pass under Charlie Drive near station
62+50. In this letter the box culverts will be named A, B, C, D and E, respectively. Culverts A
and B will be tunnels for golf carts to underpass Winghaven Drive in the uplands part of the
Winghaven development. The remaining will be multiple cell box culverts for existing creeks in
lowland areas to pass under planned roadways. We understand that these culverts will be
cast-in-place, reinforced concrete structures that will have light to moderate loads.

We previously explored parts of the Winghaven development in our report, “Preliminary
Exploration of Subsurface Conditions and Foundation Recommendations - WINGHAVEN
PROJECT SITE COMMERCIAL, RESIDENTIAL, AND GOLF COURSE COMMUNITY -
O'FALLON, MISSOURI,” dated July 1997 (Revised January 1988). In that exploration we
drilled B2 and B3 in the uplands near the golf cart underpasses, B21 in the lowland area near
culvert C, and B14 in the bottoms land near culvert E. The four boring logs are included in the
Appendix of this letter. These borings indicate that excavations for culverts A and B will
encounter rock in the form of weathered siitstone or shale for the full depths of the structures.
Also, B2 encountered auger refusal near El. 576.5 and the planned bottom of culvert A is near
El. 574. Some or all of this rock may be removed in open-cut excavations with bull dozers

equipped with rippers. However, intact ledges of hard rock, boulders, or sound bedrock may be
encountered that could require blasting.

SCI explored the subsurface conditions near culverts C, D and E on June 25, 1998 using hand
auger methods. The hand auger borings, TH1, TH2, and TH3, were located near culverts C, D
and E, respectively, by measuring from existing site features and improvements shown of the
plans prepared by PRS. The hand augers were advanced to termination depths of 5, 6, and
T2 feet in TH1, TH2, and TH3, respectively. The soils generally encountered were soft to
medium stiff, low plastic silty clays and clayey silts. TH1 terminated in a mixture of silty clay,
gravel' and sand at a depth of 5 feet, which is about 3 feet above the anticipated bearing
ele\{ahon of culvert C. TH2 and TH3 terminated at depths of 6 and 7% feet, respectively, due to
caving conditions in the holes. We estimate the termination elevations were near the bearing

333 Mid Rivers Mall Drive * St. Peters, MO 63376 ¢ (314) 397-6600 « FAX (314) 397-2600

Fairview Heights, iL * St. Clair, MO * Arnoid, MO
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elevations of culverts D and E. Groundwater was encountered in the hand auger borings at
depths of 4 or 5 feet. The nature and thickness of the soils encountered and the results of the
field sampling and testing are shown on the Borings Logs, Figures 1-1 through 1-3.

The varied conditions at the culvert locations require different allowable bearing capacities for
the locations. An aliowable bearing capacity of 10,000 pounds per square foot (psf) may be
used to design the structural base slab for culverts A and B if they bear on the weathered
siltstone or shale as indicated by B2 and B3 or if they encounter bedrock. An allowable bearing
capacity of 3,000 psf may be used to design culvert C if it bears on the anticipated mixture of
gravel and sand with some or no clay. An aliowable bearing capacity of 1,500 psf may be used
to design culvert D if it bears on the silty clay encountered in TH2. An allowable bearing
capacity of 1,200 psf may be used to design culvert E.

We understand that higher bearing capacities will be required for culverts D and E. The soft
soils below the base of the culverts may be removed and replaced with compacted, crushed
rock, such as MODOT Type | Aggregate. The area of removal should extend down and outside
the base footprint at an angle of 45 degrees to form a larger area to bear on the soft soils. The
depth of removal will vary depending on the allowable bearing capacity required. We anticipate
about 5 feet of soft soil will need to be removed and replaced with crushed rock to increase the
allowable bearing capacity of the culverts to 2,000 or 3,000 psf.

In the lowland areas, placing fill to raise the roadway above existing grade will result in
seftlement as consolidation of the soft, underlying soils occurs. A delay in construction is
anticipated to allow some or most of that seftiement to occur prior to construction. We
anticipate this delay to be about 30 to 120 days. This delay will likely not apply to culvert C
since we anticipate it will bear on sand and gravel near bedrock elevations. Culverts D and E
should not be constructed until most of the settiement due to the weight of the fills has
occurred. Surcharging can be used as a means to accelerate consolidation due to the weight
of fill. Deep fill in the lowland areas should be monitored with settiement plates to assess when
most of the settiement has occurred and construction can continue.

The below-grade walls of the box culverts will be required to resist earth pressures. These
include the outside walls of the culverts and the wing-walis that may extend from the culverts
designed to accommodate surface grade changes.

The equivalent fluid unit weights tabulated below provide recommended lateral earth pressures
for design of these walls. Values for granular material should only be used if the granular
backfill extends from the wall a lateral distance of at least one-half the wall height. This table
assumes that positive foundation drainage is provided to prevent buildup of hydrostatic

pressure. The below-grade walls should be designed to resist an additional uniform lateral ioad
of one-half of the surface loads.



/\Project Engineer

Fixed-Headed Walls Free-Headed Walls
Backdill Type {pcf) {pchH
Cohesive Soil 60 50
Granular Material 45 40

A fixed-headed wall 1s 2 wall which is not permitted to defiect at the top after backfilling.
A free-headed wall is designed to deflect at the top and remain fixed at the base, such
as a retaining wall A wing-wall attached to & fixed-headed wall should be considered
fixed-headed unless the structural design permits independent rotation.

The maximum toe pressures for wing-walls should not exceed the bearing capacities
recommended in this ietter. Walls bearing in soil can be designed with a coefficient of friction
between the base of a concrete footing and the subgrade soil of 0.3. A passive soil resistance
equal to a uniform pressure of 300 psf may be used for natural soil against the face of the
exterior base or a key below the base of a retaining wall. Soil backfilled against the exterior
face of a retaining wall should not be assumed to provide any lateral resistance.

We recommend that all below-grade walls and retaining walls be provided with a foundation
drainage system. A typical below-grade wall drain detail is shown in Figure 2. It shouid consist
of a perforated pipe to transport the fluids coliected from the granular backfill to daylight.
Granular drainage material around the pipe should consist of 1-inch clean, "GP" classified
crushed rock. A synthetic filter fabric indicated on Figure 2 shouid be Mirafi 140N or equivalent.
A minimum 4-inch diameter perforated drain pipe should be used.

We appreciate the opportunity to be of service to you on this project. If you have any questions
or comments, please call.

Respectfully,

Jwd Y hbl 2

Fred H. Held Hll

HH/GGT/tal

c: Mr. Dave Rogers, Fred Weber, Inc. (1)




SCI GEOTECHNICAL « ENVIRONMENTAL « WETLANDS

. MATERIAL TESTING

BORING LOG
LEGEND AND NOMENCLATURE

ltems shown in Boring Logs refer to the foliowing:
(Where shown in parenthesis, sampliing anc {esting were performed in general accordance with applicable
ASTM standard methods or practices.)

1.

2.
i

3.
! 4.
i
4
!

5.

Depth - Depth below ground surface (feet).

Sample - Types designated by letters.

SS - Split-spoon sample, disturbed, obtained by driving 2-inch O.D. split-spoon sampler
(ASTM D 1588).

NX - Diamond core bit sample, nominat 2-inch diameter rock sample
(ASTM D 2113).

ST - Thin-walled tube sample, undisturbed, obtained by penetration of & 3-inch diameter
tube (ASTM D 1587).

Cs - Continuous sample tube system, undisturbed, obtained by split barrel sampler in
conjunction with auger advancement.

sV - Shear vare, field test to determine strength of cohesive soil by pushing or driving &
2-inch diameter vane then shearing by torquing soil in existing and remolded states
(ASTM D 2573).

AS - Disturbed samples obtained from auger cuttings.

Recovery - Recovery is expressed as a ratio of the length recovered to the tota! length pushed,
driven, or cored (inches), e.g. - 9/12.

Blows - Numbers indicate blows per six inches of sampler penetration when driven by a

140-pound hammer falling freely 30 inches (ASTM D 1586). When number of blows
reaches 50 without six inches of sampler penetration, the result is shown as a ratio of

50 to the actual penetration, e.g. - 50/2 inches.
Vane Shear

Strength - Shear strength of soil expressed as the peak strength (existing state)/residual
strength (remolded state).

Description - Description according to the Unified Soil Classification: Description indicates soil
constituents and other classification characteristics (ASTM D 2488). A solid line indicates
approximate location of stratigraphic change between soil types and the transition may be gradual.

Laboratory Test Results

- Natural moisture content in percent (ASTM D 2218).

- Dry density of sample tested in pounds per cubic foot (pcf).

- Unconfined compressive strength (ASTM D 2166) in kips per square foot (ksf).
- Liquid limit (ASTM D 4318) in percent.

- Plastic limit (ASTM D 4318) in percent.

Remarks/Other Data - See notation at bottom of log for description of data entries.

RQD Rock Quality Designation; the ratio between the total length of core segments greater
than 4 inches in length and the total length of core drilled (expressed as percentage)

Figure 1
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prOJECT WINGHAVEN BOX CULVERTS TEST PIT NO. TH-1

LocaTion O'Fallon. Missouri SHEET 1 oF 1

£xcavaTorR SCI PROJECT NO. 980495.11

SURFACE ELEVATION 524+ /- £ouUiPMENT Hand auger DATE EXCAVATED 6-25-98
' o FIELD SAMPLE / TEST | _|_LABORATORY TEST RESULTS

: ‘

i e | = © -

- w = 1 © =z ~ o —_ -~
B e E B 2 s % Ep® . |82L 52 &
- B L =0 DESCRIPTION £32 |Z|8-i-ElZ80 13| 7| 2

= w v} Zoz FZlguS|lzwE [&} -
- 2|2 5= Vx V0 vl |B2Z8|3xE 2 | 2 [
i o o e} - v [+3 — LG& | Cn O = — [-%
Loy z = [ i E < (33 = Oz | 2 7 w

< = w e R Zok | 8 3 &
B 2 © gl o SCE |~ =
(V2]
0 Gravish browr, low plastic SILTY CL 0
7 CLAY with trace of fine roots -
|1 |BS 29
15 Brown. Jow plastic SILTY CLAY CL I
5 ; . —2.5
12 [BS with trace of fine gravel 19
3 [BS Browr. low plastic SILTY CLAY CL.GC 19 1
7 and coarse SAND to fine GRAVEL -
5 — —5
Hand auger refusal at 5.0 ft.

6 7.5 7.5

o] 10
s —12.5
15 — o
7.5 ~
. WATER LEVEL FEMARKS: —
d NO GROUNDWATER NOTED AT
TIME OF EXCAVATION
FT WHILE EXCAVATING
Fr HRS AFTER EXCAVATING
Eme— FIGURE 1-1
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proJECT WINGBAVEN BOX CULVERTS

rocaTioNn O’Fallon. Missouri

excavaTor SCI

SURFACE ELEVATION

S16+1/-

£ouIPMENT Hand auger

TEST PIT NO. TH-2

SHEET 1 oF 1
PROJECT NO. 980495.11
DATE EXCAVATED 6-25-68

i FIELD SAMPLE / TEST | _LABORATORY TEST RESULTS ]
! = z |2 —~ |
Lo w = o 17| ~ w - ~
E el s % 8.5 & S 5 ;-’;g 5|3 £
et P 3 DESCRIPTION £52 | 8.l,EmEu_| 3| 2 2
I o W c = TAR= Ezizns| 5wl &) =
= = - o> ny % n Winhi Bz Ze= | o e =
] > o = x> %] o oE we& | O = — o
: -4 = t o< =z o Ox=Z %] t
] z g 5 ] v =5 Zow | & < =]
] L o Bl O Sog |~ o
[%2] [72]
0 4 inches TOPSOIL 0
Brown with gray, low plastic CL i
11 [Bs SILTY CLAY with some gray. silt R -
4 and trace of organics 23 I
) s Brown and gray, low plastic ML I
- T 71 '—2
BS | SV 2.8/ scalgé\:’niyors‘égnj;c\sk ith trace of fine 25 5
3 [BS 04| 21 I
Gray with brown, low plastic CL I
4 |BS SILTY CLAY with trace of fine 24 r
- gravel -
5 — =35
| Hand auger terminated at 6.0 ft. I
7.5 — —7.5
109 10
15 < —15
17.5
WATER LEVEL RETARKS: 17.5
NO GROUNDWATER NOTED AT
TIME OF EXCAVATION
FT WHILE EXCAVATING
FT ____ HRS AFTER EXCAVATING

FIGURE 1-2




[ . 28

Qrirersdl L ]

;.ETEST Pll LOG

proJECT WINGHAVEN BOX CULVERTS TEST PIT NO. TH-3

roceTion O’Fallon, Missouri SHEET 1 OF 1
excavaTor SCI PROJECT NO. 98(495.11
SURFACE ELEVATION 494 + /- EQuIPMENT Hand auger DATE EXCAVATED 6-25-98

. FIELD SAMPLE / TEST | | _LABORATORY TEST RESULTS |
i = | : z |2 I~
S = | | S 17 ~ ™ ~
= £l 5 g s E x|wE Ss¢ 5|8 ¢
~ e z W [P TS 2™~ Zzas| = 5 =
- i - =T DESCRIPTION | E3C § 2; >a{: oo = -
E 2|5 8% | °& . 27 |RlpE|BZE 8EE 2 | 2| &
o 2 & o o™ : @2 oYW= o%= | S 7 &
) =12 = < : 3 |wi=d @ |z25| © < )
v 2 | © el © S0F| - | &
0 Brown. low plastic SILTY CLAY % CL 0
. ‘! L
1 1BS Gravisk brown, fine SANDY SC 21 i
) SILTY CLAY with some fine 3
- . gravel ML -
2.5 — 2 |BS Gravisk brown, low plastic 19 o5
CLAYEY SILT with fine sand ’
3 : ML =5
3 |BS Brown and gray, low plastic 35
7 CLAYEY SILT with some fine -
4 sand to fine gravel L
4 |BS Gray, low plastic CLAYEY SILT ML 29 I
757 M\with trace of fine gravel —7.5
7 Hand auger terminated at 7.5 fi. -
105 — 10
12.5 — —12.5
157 - 15
17.5 ~
WATER LEVEL: RENARRS: L2
NO GROUNDWATER NOTED AT
TIME OF EXCAVATION
FT WHILE EXCAVATING
FT ____ HRS AFTER EXCAVATING

FIGURE 1-3
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PAVEMENT

COHESIVE SOIL CAP

OGRANULAR ooo -
= BACKFILL (1,2)

o

o o o |©
oooo
o

o

NON—~WOVEN
GEOTEXTILE (3)

=2 4
oo <
o O
o OoF

— BELOW—GRADE WALL

4—INCH 0.D. UNDERDRAIN PIPE LAID WITH
PERFORATIONS DOWN TO DRAIN TO DAYUGHT
AS DESCRIBED !N LETTER—REPORT

NOTES:

1. MINIMUM 6" FILTER MATERIAL AROUND PIPE.
2 1" CLEAN CRUSHED UMESTONE.
3. TYPICALLY FOUR—OUNCE PER SQUARE YARD

SCI 333 MID RIVERS MALL DRMVE

ST. PETERS, MISSOUR! 83376

WINGHAVEN BOX CULVERT
O'FALLON, MISSOURI

BELOW—GRADE WALL DRAIN DETAIL

JUNE 1998 SClI NO. 980495.11

FGURE 2
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ch BORING LOG

proJECT WINGHAVEN PROJECT SITE BORING NO. B-2
tocaTion O’Fallon, Missouri SHEET 1 oF 1
. orier Midwest Drilling, Inc. PROJECT NO. 97-384-411
URFACE ELEVATION 5054/- DRILLING METHOD 4" CFA DATE DRILLED 6-11-97
qi SAMPLE o | LABORATORY TEST RESULTS
o > ; o L A 525 = g =
T Ely | SE| €2 DESCRIPTION | B=0 ZIEC| EoEPTI 25
- = = o [e] i =R ] '{;,3 =o ZE»— o © -
5 121~ 8&| =5 > 2 [=|5EPBSB852 53| 5| &
o = & & 3 o I% e z%ﬁ [=4 S =]
[12]
¢ |6 inches TOPSOIL | 0
. ' Brown and gray. medium plastic CL/CH I
2 SILTY CLAY
- 1 |SS 3 A 26 ,
ol
] Brown with some gray, low CL |
plastic SILTY CLAY
2
4 — |
2 |sS 2 28 )
-t 3 |
6 — L
2 Brown with some gray, medium CL/CH ¢
13 1SS 2 plastic SILTY CLAY 25
3 L
8 — " T CH —8
Brown with some gray, high
B | 3 plastic CLAY
. 4 1SS 5 29 I
7
10 10
12 — - —~12
Tan, WEATHERED SILTSTONE
16 — 16
Gray with some brown,
16 |AS SILTSTONE
15 — Auger refusal at 17.5 ft. s
20 — -0

‘ WATER LLVEL:
b NO GROUND WATER NOTED AT

TIME OF DRILLING
FT WHILE DRILLING

FT ____ HRS AFTER DRILLING
FT _____ HRS AFTER DRILLING

REMARKS:

FIGURE 2-2
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SC% BORING LLOG

proJECT WINGHAVEN PROJECT SITE BORING NO. B-3
LocaTion O’Fallon, Missouri SHEET 1 oF -
priLer Midwest Drilling, Ine. PROJECT NO. 97-384-411
. SURFACE ELEVATION 602~/ DRILUNG METHOD 4" CFA DATE DRILLED 6-11-97
M %f} SAMPLE l '. o s LABORATORY TEST RESULTS |
-~ o T A Je - ~
= z Z 5 = 1¥lwt g5l s 1 | &
T 8w | 82| €3 DESCRIPTION 220 (Z|E]| ENESTI S =
= o c > 2o =RL (EIEzZix0G EwE o T
E|3|F |82 =8 57 |elgB|SgeiBEe 2 1 £ | &
I (%]
[0 N\1 inch TOPSOIL | 1 0
] Brown with some gray, medium CL/CH
3 plastic SILTY CLAY i
5 SS 3 26
4 —2
| Brown with some gray, low CL i
. 2 plastic SILTY CLAY
N 3 55 4
3
6 — —
2 6
] SS 3 22
4 * L
*7 : - CH ~s
Brown with some gray, high
i 3 plastic CLAY
SS 3 33 -
5
10 — x;m
7 -
12 - 1
Tag, high plastic SHALEY CLAY CH ]
14 — 3 N
SS 6 30 14
. 15| Brown, WEATHERED SHALE i
16 = 6
18 = | e
4 27
SS -
50/3 10
20 .
R Continued on sheet 2 of 2 }
WATER LEVEL: REMARKS: _ _
X NO GROUND WATER NOTED AT 1) Driller’s observation
TIME OF DRILLING
FT WHILE DRILLING
FT ____ HRS AFTER DRILLING
L FT ____ HRS AFTER DRILLING

FIGURE 2-3a

J
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prOJECT WINGHAVEN PROJECT SITE BORING NO. B-2
LocatioN O’Fallon. Missouri SHEET 1 oF 1
— orier Midwest Drilling, Inc. PROJECT NO. 07-384-411
‘URFACE ELEVATION 595+/- prRILUNG METHOD 4" CFA DATE DRILLED 6-11-97
1 SAMPLE ] | O,\ LABORATORY TEST RESULTS | ]
| ~ ‘ .ZQ Zl o“g — l _~
Z - o = |¥|wi $ol e 2 &
S lgl.] e £ DESCRIPTION X 228 EIET o £0~| 2 \ 3| <
= g < é( ge EV’% = it o ‘z"g.I- ) © =
& S fous ué 2 \ = LA 3= epe oc0 | I = a
& =z & o | < |wl8%| 271228 © 2
\1 = \ o (2”8 EG&| S 3
vy
¢ \ 6 inches TOPSOIL | 0
{ Brown and gray, medium plastic CL/CH
| 2 SILTY CLAY
1 3 5
2 > 3 6 2
Brown with some gray, low \ CL
plastic SILTY CLAY
2
4
2 2 \ 28 r
3
| \ |
6
2 Brown with some gray, medium CL/CH ¢
3 2 plastic SILTY CLAY 25
\
8 " n CH g
- Brown with some gray, high
‘ plastic CLAY
4 29
10 10
12 - 12
Tan, WEATHERED SILTSTONE
- 14 S0/3 10 14
16 16
Gray with some brown,
l SILTSTONE
l 18 Auger refusal at 17.5 ft. 8
I 20
20
p WATER LLVEL REMARKS:
_X___ NO GROUND WATER NOTED AT
TIME OF DRILLING
____ FT WHILE DRILLING
I —_ FT ____ HRS AFTER DRILLING
T
. HRS AFTER DRILUNG FIGURE 2-2




proJECT WINGHAVEN PROJECT SITE BORING NO. B-3
LocaTion O’Fallon, Missouri SHEET 1 OF 2
prier Midwest Drilling. Inc. PROJECT NO. 07-384-411
.SURFACE ELEVATION 602+/- DRILLING METHOD 4" CTA DATE DRILLED 6-11-97
SAMPLE \ ; o.\ LABORATORY TEST RESULTS | \
o > = = g ¥ wl B¢l sl = -
]' TIE| eS8 g DESCRIPTION £22 |28, Eq 20 = =
ElE|F 82 &= Uy |2|2E|E2E g8k 2 | B | &
£ 12|77 | e8| BB ¢ =52 "E>1B858 | 318 | &
B EL 1 E e S gl%8 T |3BE|% 2 T
[g]
[0 M1 inch TOPSOIL | 1 \ T
\ I Brown with some gray, medium !CL/CH |
3 plastic SILTY CLAY ‘ r
1SS 3 26 )
2 4
| Brown with some gray, low CL
H 2 plastic SILTY CLAY )
47 2 |SS 3 25
: 3
6 6
, z |
i 3 |SS 3 22
e 7 4 )
- - i
8 — - 8
: - _ Brown with some gray, bigh CH
E P~ | 3 plastic CLAY
. 4 |SS 3 33
E 10 — > 10 \
! 12 — 12
1 Tan, high plastic SHALEY CLAY CH
) 2
= 14 — 2 4
5 |ss 6 30 :
I ] 15 | Brown, WEATHERED SHALE
16 — 16
18 — 18
] -
76
SS 50/3 10
l 20 20
. i Continued on sheet 2 of 2
WATER LEVEL: REMARKS:
X NO GROUND WATER NOTED T 1) Driller’s observation
TIME OF DRILLING
FT WHILE DRILLING
-7 HRS AFTER DRILLING
FT ____ HRS AFTER DRILLING FIGURE 2- 32

SC% BORING LOG




SC'% BORING LOG

srosrct WINGHA VEN PROJECT SITE

[ _LRIX)

BORING NOD. B-3
tocaTion O’Fallon, Missouri SHEET 2 oF 2
priLER Midwest Drilling, Inc. PROJECT NO. 97.384-411
mRFACE ELEVATION 602+/- DRILLING METHOD 4" CFA DATE DRILLED 6-11-97
i SAMPLE i ! 10, LABORATORY TEST RESULTS |
= 1 E A ug (= -
CE ] & x =z s % I¥wll . IBZEVE L E L
8| e| 22 %2 DESCRIFTION \ S5 IS5l 7 = g
Z | 2181381 8° Zor D|LE ERSIZEE| ol 2| £
o =) = oz F-4 = xiZ2¢lofs ocge !l = = I
] = hetl okl S , 5 o= a1 Oz =2 %3] ou]
=] =3 e | Ww|=ES zZaw | @ < =
= 1 © AR o - e
(%]
Brown, WEATHERED SHALE i
22 7 22
t -~
u
| 24 7 1SS 50/3 12 o
Drilling terminated at 25.0 ft.
26 26
| 28— 28
30 — 30
329 32
i o
34 — 34
36 — — 36
38 — 38
| -
0] — 40
42 — N
WATER LEVEL REMARKS:
X

NO GROUND WATER NOTED AT

TIME OF DRILUNG
FT WHILE DRILLING

FT _____ HRS AFTER DRILUING
FT ___ HRS AFTER DRILUNG

FIGURE 2-3b




| SC% BORING LOG

0O
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SILTY CLAY

proJECT WINGHAVEN PROJECT SITE BORING NO. B-14
LocaTion O’Fallon, Missouri SHEET 1 oF 1
prier Midwest Drilling, Inc. PROJECT NO. 07-384-411
‘URFACE ELEVATION 494+/- DRILLING METHOD 47 CFA DATE DRILLED 6-9-97
] SAMPLE ] § [ LABORATORY TEST RESULTS |
| z |2 — |
| © T -~ l . 2 YlE Igg& el
Elel, g £ B2 Ele cdERSlZ 3
N fe DESCRIPTION =5 |Sipe|-ECTiE0 | \
- = = O; © i =% [ R W] x L0 ZE»— o | [&] E
5|27 | gE| =g B AW EE IR
c z & & S lwi=g| & |28kl & % =S
~ ‘ © v © SCE B [
\ 5
0 1 |
]
|
| |

w

*_5 inches TOPSOIL
| Grav and brown, low plastic

|8
w

) 2

22

28

l____,l____l___—l—————l______l.__—l_______
(93] [ ]
w wm
i i =
N
»
—— T

31

10 10

Drilling terminated at 10.0 ft.

IS SN I

12

20

“ WATER LEVEL: REWARKS:

- .
NO GROUND WATER NOTED AT 1) Driller’s observation
TIME OF DRILLING
5.5 FT WHILE DRILLING

FT _____ HRS AFTER DRILLING
FT ____ HRS AFTER DRILUNG

FIGURE 2-14




SC% BORING LOG

%

/

w
[22]
w

ROCK FRAGMENTS with some
blrown and gray, low plastic silty
clay

prosEcT WINGHAVEN PROJECT SITE BORING NO. B-21
LocaTion O’Fallon Missouri SHEET 1 oF 1
orier Midwest Drilling, Inc. PROJECT NO. 97-384-411
RFACE ELEVATION 524+/ - pRILUNG mETHOD 4" CFA DATE DRILLED 6-10-97
\ SANPLE ] | _ O,} [_LABORATORY TEST RESULTS | ’\
- > -~ < o] wZ X S = s
[~ -4 o~ = . ) e~ X Z0> = = =
}n = ‘é ‘;:_ ‘;é‘é %w DESCRIPTION | SBe gag ~ETi E0s _; ; - \
& =) - o= 2= ‘ > w x| 2HicEs ofoe | = = o |
e 2S | " % |LigE| BYgEE 8|2 B
~— [¥e) on: '} )
e ‘,
|0 \ 3 inches TOPSOIL B 1 X o
\ . Brown and gray, low plastic IML/CL §
\ \ CLAYEY SILT to SILTY CLAY T \
\ 2 _\ 1 | SS 25 LZ |
Brown and gray, low plastic \ CL \
SILTY CLAY with some rock \
fragments J
6 I GC

o ¢

:

-

50/1 ROCK and ROCK FRAGMENTS

Drilling terminated at 10.0 ft.

o

6
21

—
o

12 12
14 y
16 16
18 18
)

\ * 20

WATER LEVEL: REWARKS:
v
NO GROUND WATER NOTED AT g grgﬂer’s otgserva?on
TIME OF DRILLING riller’s observation

F1 HRS
FT ____ HRS

|

6 FT WHILE DRILLING

AFTER DRILLING
AFTER DRILLING

FIGURE 2-21
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SC% GEDTECHKICAL + ENVIRONMENTAL « WETLANDS » MATERIAL TESTING
. June 29, 9%

w

Mr Dawvig Regers

Fred Weber, Inc.

% Mr. Ronaic C. Pagan, P.E.
Kurimann D=sign Group, inc.

66 Progiess Parkway

Maryland Heights, MO B3043-3708

RE. Wingtiaven Box Culverts
O’Falion, Missouri
SCl v+ 880485.11

Dear Mr Paian.

Al the request of Mr. David Rogers with Fred Weber, Inc., this letter provides geotechnical
design recc nmendations, for five box culverts planned for the Winghaven development
roadways F an and Profile sheets prepared by Picket, Ray & Silver, Inc. (PRS), revised March
25 or 27. 1%u8, depict the locations and elevations of the culverts. Three of the culverts will
cross under \Winghaven Drive near stations 17+00, 30+50, 58+00. One culvert will pass under
Dawvid Drive near station 5+50, and one culvert will pass under Chariie Drive near station
€2+50. In th's letter the box culverts will be named A, B, C, D and E, respectively. Culverts A
. and B will bt: tunnels for golf carts to underpass Winghaven Drive in the uplands part of the
. Winghaven cevelopment. The remaining will be multiple cell bex culverts for existing creeks in

lowland arew«s 10 pass under planned roadways. We understand that these culverts will be
cast-in-placc reinforced concrete structures that will have light to moderate loads.

We previously explored parts of the Winghaven development in our report, “Preliminary
Exploration ui Subsurface Conditions and Foundation Recommendations - WINGHAVEN
PROJECT &ITE COMMERCIAL, RESIDENTIAL, AND GOLF COURSE COMMUNITY -
OFALLON, IMSSOURI," dated July 1987 (Revised January 1888). In that exploration we
driied BZ an~ B3 Iin the uplands near the golf cart underpasses, B21 in the lowland area near
cutvert C, anc B14 in the bottoms land near culvert E. The four boring logs are included in the
Appendix of this letter. These borings indicate that excavations for culverts A and B will
encounter rook in the form of weathered siltstone or shale for the full depths of the structures.
Also. B2 encountered auger refusal near El. 576.5 and the planned bottom of culvert A is near
El 574 Some or all of this rock may be removed in open-cut excavations with bull dozers

equipped with nppers. However, intact ledges of hard rock, boulders, or sound bedrock may be
encounterec that could require biasting.

SCI explorec the subsurface conditions near culverts C, D and E on June 25, 1998 using hand
auger metheris  The hand auger borings, TH1, TH2, and TH3, were located near culverts C, D
and E, respectively, by measuring from existing site features and improvements shown of the
Elans prepared by PRS. The hand augers were advanced to termination depths of 5, 6, and
) feel in TH1, TH2, and TH3, respectively. The soils generally encountered were soft to
medium stifi. low plastic silty clays and clayey silts. TH1 terminated in a mixture of silty clay.
gravel‘ and sand at a depth of 5 feet, which is about 3 feet above the anticipated bearing
3 elevation of Lulvert ¢, TH2 and TH3 terminated at depths of 6 and 7% feet, respectively, due to
‘ caving condiions in the holes. We estimate the termination elevations were near the bearing

3{3 ! g Rivers Mall Drive * St Peters, MD 63376 * (314) 387-6600 ¢ FAX (314) 387-2600

Fairview Heights, IL = St Clair, MO = Arnold, MO N



U0 e

sievations 0’ culverts D ang E  Groundwater was encountered in the hand auger borings at
depths of 4 of 5 feet. The nature and thickness of the soils encountered and the results of the
fieid sampling anc testing are shown on the Borings Logs, Figures 1-1 through 1-3.

The vaned conditions at the culvert locations require different allowable bearing capacities for
the localions An eliowable bsaring capacity of 10,000 pounds per square foot (psf) may be
used to desgn the structural base slab for culverts A and B if they bear on the weathered
siltstone or shiale as indicated by B2 and B3 or if they encounter bedrock. An allowable bearing
capacity of -.000 psf may be used to design culvert C if it bears on the anticipated mixture of
gravel and sand with some or no clay. An aliowable bearing capacity of 1,500 psf may be used
to design culvert D if it bears on the silty clay encountered in TH2. An allowable bearing
capacity of 1.200 psf may be used to design culvert E.

We undersiznd that higher bearing capacities will be reguired for culverts D and E. The soft
<oils below the base of the culverts may be removed and replaced with compacted, crushed
rock, such a« MODOT Type | Aggregate. The area of removal should extend down and outside
the base footprint at an angle of 45 degrees to form e larger area to bear on the soft soils. The
depth of removal will vary depending on the allowable bearing capacity required. We anticipate
about 5 feet of soft soil will need to be removed and replaced with crushed rock to increase the
allowable bearing capacity of the culverts to 2,000 or 3,000 psf.

in the lowland areas, placing fill to raise the roadway above existing grade will result in
settiement as consolidation of the soft, underlying soils occurs. A delay in construction is
anticipated o allow some or most of that settlement to occur prior to construction. We
antcipate this delay to be about 30 to 120 days. This delay will likely not apply 1o culvert C
snce we ant-cipate it will bear on sand and gravel near bedrock elevations. Culverts D and E
should not me constructed until most of the settiement due to the weight of the fills has
occurred  Surcharging can be used as a means o accelerate consolidation due to the weight
of fill. Deep lill in the lowland areas should be monitored with settiement plates to assess when
most of the « =tllement has ocourred and construction can continue.

The below.grade walls of the box culverts will be required to resist earth pressures. These
nclude the outside walls of the culverts and the wing-walls that may extend from the culverts
designed to «ccommodate surface grade changes.

The equivalent fluid unit weights tabulated below provide recommended lateral earth pressures
for design of these walls. Values for granular material should only be used if the granular
backiill exter:ds from the wall 2 lateral distance of at least one-half the wall height. This table
assumes that positive foundation drainage is provided to prevent buildup of hydrostatic

pressure. The below-grade walls should be designed to resist an additional uniform lateral load
of one-half of the surface loads.



\ - «’Ba’ckﬁjn.. Ty

\ Coheslve Soil

Granular Material |
Tfixed-headed wall 1s 2 wall which is not permitied 10 deflect at the top after backfiling.
. ree-headed wall 1s designed to deflect al the top and remain fixed at the base, such
.¢ 2 relaining wall. A wing-well attached 10 @ fixeg-hesded wall should be consigered
- xed-headed unless the structural design permils indepengent rotation.

\eximum toe pressures for wing-walls shouid not exceed the bearing capacities
—ended in this letter. Walls bearing in soil can be designed with 2 coefficient of friction
=n the nase of a concrete footing and the subgrade soil of 0.3. A passive soil resistance
t0 & uniform pressure of 300 psf may be used for natural soil against the face of the
r base or a key below the base of a retaining wall. Soil backfilled against the exterior
‘  retaining wall should not be assumed 1o provide any lateral resistance.

commond that all below-grade walls and retaining walls be provided with 2 ioundation
ge sysiem. A typical below-grade wall drain detail is shown in Figure 2. It should consist
yerforated pipe to transport the fluids collected from the granular backfil to daylight.
lar dreinage material around the pipe should consist of 1-inch clean, "GP" classified
-d rock A synthetic filter fabric indicated on Figure 2 should be Mirafi 140N or equivalent.
M ‘A Inch diameter perforated drain pipe should be used.

spreciate the opportunity to be of service to you on this project. If you have any questions
amenis please call.

zctfully

=, Helg il
Thacké:, P.E.
ager

'GGTntar

wMr Dave Rogers, Fred Weber, Inc. (1)

@
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GEDTECKNICAL ENVIRDNMENTAL o WETLANDS o+ MATERIAL TESTING

BORING LOG
LEGEND AND NOMENCLATURE

lerns showri v Boring Logs refer to the following:

(Wnere show™ in parenthesis, sampling and testing were performed 1n general accordance with applicable
A4S 1M stence § methoas oF practices.)

3N

3N

(82

Depth - Depth below ground surface (feet).
Sampir - Types designated dy letters.
sS - Split-spoon sample, disturbed, obtained by driving 2-inch O.D. split-spoon sampler

(ASTM D 1588).

NX . Diamond core bit semple, nominal 2-inch diameter rock sample
(ASTM D 2713).

ST . Thin-walied tube sample, undisturbed, obtalned by penetration of 2 3-inch diameter
{ube (ASTM D 1587).

CS . Continuous sample tube system, undisturbed, obtained by split barrel sampler in
conjunction with auger advancement.

SV . Shear vane, field tes! to determine strength of cohesive soil by pustung or driving 2

2-inch diameter vane then shearing by forguing soil in existing and remolded states
{ASTM D 2573).

AS . Disturbec samples obtained from auger cuttings.

Recovery - Recovery is expressed as a ratio of the length recovered to the total length pushed,
driven, or cored (inches), e.g. - B/12.

Blows . Numbers indicate biows per six inches of sampler penetration when driven by 2
440-pound hammer falling freely 30 inches (ASTM D 1586). When number of blows
reaches 50 withou! six inches of sampler penetration, the result is shown as & ratio of
50 1o the actual penetration, e.g. - S0/2 inches.

Vane Snhear

Strengih - Shear strength of soil expressed as the peak strength (existing state)/residual
strength (remolded state).

Descriction - Description according to the Unified Soil Classification: Description ndicates soil
camstt. 2nts and other classification characteristics (ASTM D 2488). A solid line indicates
approx nale location of stratigraphic change between soil types and the transition may be gradual.

Laborztory Test ﬁesults
- Nawri.. moisture content in percent (ASTM D 2218).
Dry density of sample tested in pounds per cubic foot (pch).
- Uncontined compressive strength (ASTM D 2186) in kips per sguare foot (ks?).
- Liquigt timit (ASTM D 4348) in percent.
- Plasti limit (ASTM D £318) in percent.

Remar«s/Other Data - See notation at bottom of log for description of data entries.

RQD Rock Quality Designation; the ratio between the total length of core segments greater

than 4 inches in length and the total length of core drilied (expressed s percentage).

— N Figure 1




TEST PIT LDG _ 4

SCGF——

pee i~ WINGHAN EN BOX CULVERT. TEST PIT NO. TE-]

v 2ot D' Falloy  Yissouri SHEET 1 OF 1
v 1oF SCI PROJECT NO. 980495.11
.SL,.,.;E TLEVATION _ 524 =/- touiPWeENT Hand auger DATE EXTAVATED 6-25-98

FITLD Sam ’LL / TEST |

LABORATORY TEST RESULTS |

r-
‘

r
| ! = | z |g —
E : 1w R G = - - D""'b:' ~ -
e B2 = 2.5 1Elx% - sEElE 13| &
B g £ DESCRIPTION 52 IS8z lxET S0z 2 -
A vy leleg|BzelEEs| 2|2 £
g 1% 3 2 2 3 w|¥3| e 1z |8 |5 8
| d o 0 el © 305 - &
1 [Tal
% o 1 Grzvish browr, low plastic SILTY CL 0
l - 'l CLAY with trace of fine roots -
H
| .1 BS¢ 29
] 4 8
i i !
! -.t | } L
b ; Brown, low plastic SILTY CLAY CL
N N - ~2.5
i T with ace of fine gravel 19
\ 3 BS ! Brown, low plastic SILTY CLAY CL.GC 19
‘ i l B end coarse SAND to fine GRAVEL "
! - - 5
‘s Hand auger refusal at 5.0 f
| - ‘ L
-r _,,‘l ‘l —7.5
‘ i : i
. I
. 1 L
l 1)
¢ T ) —~ 10
AR !
i
- -
] |
L i
SR T ~12.5
g ' 1 L
- \. ! L
: Lo
8! | L
Ld
| i — 15
N 1 |
R L
{ .
o ﬂ I
1 4
10 -
1173 . }
wITE T REMARRS: J =124
<—e NO GROUNT'WATER NOTED AT
5 TIME OF £3 ZAVATION
2. "7 WHILE | (CAVATING
| == Tl %S AFTER EXCAVATING
== FIGURE 1-1




ewe rc1 WINGHAN EN BOX CULVERTS TEST PIT NG. TH-2
~ wweenion QFallop Missouri SHEET 1 oF 1
1soeveior SCI PROJECT NO. 9804095.11
. Sie-ATE TLIVATION 5164 /- EQUIPKENT Hand auger DATE EXCAVATED 6-25-98
T P SewviE 7 TEST | |_LABORATORY TEST RESULTS
Lo | | = g |2 -
! ] = — - [ -~
LU o g 2 . s_% |zluEl , 1825 5| ¢
b T D Tw eT DESCRIPTION Eo2 |Sl8elxtm|Ev| 5 2| T
n 2 Y = g ZVm | |hEELo|ZEE| o © =
[ = S - x S o ci=d|Cxeloge | = [ IS
Lo z 5 - e« < - S=z| & 255 g v i
TR R 5 BT8| 38| = | 2
L. L
A : + 4 inches TOPSOIL 0
: ’ \ Brown with gray, low plestic CL i
- TB_S'—‘ SILTY CLAY with some gray, silt 5 r
I B ! and trace of organics 23 L
% .} ; ‘ Brown and gray, low plestic ML i g
Poe ~ 8T N 28/ CLAYEY SILT with trace of fine 25 2.
e Y g sznd 2nd organics -
! i BS e 21
‘g J Gray with brown, low plastic CL I
, ) Tae SILTY CLAY with trace of fine o
| 2 &S : vel 24
i a v -‘ ETe r
! s

Hand euger terminated ai 6.0 fi.

' — 10
* J | L
.T*-']! i 1 —12.5
1 -
S I
Py
A ' -
i ! .
i ! | -
> = ; ! 15
4 i :
. '
. '
wl;.\.-jrw-lrL- L1758

REMARKS:

« —~~—.. NO GROUNDWATER NOTED AT

. TiME OF EY ZAVATION

. FT WHILE § (CaAVATING
—._ "0

... HP'S ATTER EXCAVATING

——— .. FIGURE 1-2
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SCf ————

e — ———— o

e gres WINGHAN EN BOX CULVERTS TEST PIT NO. TH.3
zzamion O Fellorn. Missoun SHEET ] OF 1
1y eveiok SCI PROJECT NO. 980455.11
Subke 4T LLEVATION 494 + /- goulrmenT Hand suger DATE EXCAVATED 6-25-98
- T TR Seesir 7 TEsT ] | _LABORATORY TEST RESULTS |
‘ 3 -i ‘ E 5 g — DUE ~— -~
-~ . R 1<} faed v [ - -
AR A - P 2.3 |EgS o 2B 23| &
i g e (=3 DISCRIPTION S5 ISz |x-mhlEn| = o -
S - A vz |Z|EDSES|EEE| 2 | 2| E
| = 5 g < LISE|B¥ISsE| 2 |2 2
| = - g T 2”3 SgEl 2 | 2
| v Iz
R | | Brown, low plastic SILTY CLAY CL g
] _
(1 BS! Grayish brown, fine SANDY sC 21
3 | T SILTY CLAY with some fine -
! - revel o
T . Grayish brown, low plesuc 55
1 ’ CLAYEY SILT with fine send
‘l -
i
I | L
A I
| , ‘ L
S , ML R -$
= 8BS , Brown and gray, Jow plastic 35
K CLAYEY SILT with some fine -
send 10 fine gravel L
. 4 'BS Gray, low plastic CLAYEY SILT ML 26
. ‘ - — M\with ace of fine gravel ‘ 75
\ ‘ : Hand auger terminated at 7.5 fi. | L
. | ‘
< ! i
| i -
- | "
B — 10
] | : L
- ! L
! |
> : -12.8
< ; I
i
i |
a '. 15
- i L
T [ L
e 1 ; J { 175
wWATEF LDVEL -
e REMARKS:
‘ <. ——— . NO GROUNOWATER NOTED AT
TIME O ) ZAVATION
— 3 FT WHILE T (CAVATING
——— FT ___ FP®5 AFTER EXCAVATING
L- ==

]
w

FIGURE 1
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COHESIVE SOIL CAP

" a

()
o
L C,OILW oS GRANULAR ~©©

© }— BTLOW-GRADE WALL
BACKFILL (3y~ | ¥ 7/

NS N—WOVEN
Gt OTEXTILE (3)

4~INCH 0.D. UNDERDRAIN PIPE LAID WITH
PERFORATIONS DOWN TO DRAIN TO DAYUGHT
AS DESCRIBED IN LETTER—REPORT

NOTES:

1.

MINIMUM 6% FILTER MATERIAL ARQUND PIPE.

. 17 CLLAN CRUSHED UMESTONE.

TYPICALLY FOUR—OUNCE PER SOUARE YARD

SCI

WINGHAVEN BOX CULVERT
O'FALLON, MISSOURI

333 MDD RIVERS MALL DRTVE
ST. PETERS, MISSOURI 83378

BELOW~GRADE WALL DRAIN DETAIL
JUNE 18398

SC! NO. 380485.11

FIGURE 2
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NO GROUN(: WATER NOTED AT
TIME OF DRILUNG
- — T owHig pianung

imi N
- —— H¥L AFTER DRILLING
TT ___ wWP% AFTER DRILUNG-

—

—

- e
S‘% BORINGLO G =7
PROJTCT \_;i]NGHA\‘LN PRQOJECT SITE BORING NO. B-2
DCATION O 'Fallop. Missouri SHEET 1 oF 1

Lk Midwest Droiling, Inc PRCJECT NO. 07-384-411
CURi L1 [LDVATION _ S984/- pri_UNG WETHOD 4" CFA DATE DRILLED 6-11-97
[" T SaMf T [ o _ABORATORY TEST RESULTS |
Lo i — .§. z '.J ewtl = |2 T
R N e 2.3 (B - |E25 22| &

EE-E A e DESTRIPTION £5C |Z2eixPElslz| 2 e | E

R 1= =%z BEESELi8EE| 8|5 | &

z | T & 2 < |u|SE| BT|g2E| 8| 2| B
| \ ] | - ° B C SSE| 2 | =
T ‘i_s inches TOPSOIL ] 0
i . Brown and gray, medium plastic |CL/CH
L \ | SiTY CLAY \

I S 26 )
e B |
!' | .! Brown with some grzy, low cL
\ . plestic SILTY CLAY
b ; 4
E |z |ss 28
| i
. il_._Jl ,
i .
o : .
‘ ! \ Browz wilh some gray, medinm CL/CH
| s ‘155 . plastic SILTY CLAY 25
Vi | B
\ L. Browo with some gray, high CH
i ‘; plestic CLAY :

‘ {4 1SS 29
R 10
L
i i |
b

- _ 12
l‘ ; Tan, WEATHERED SILTSTONE
w ;

AR
! PR l 10 14
-
\ e —-‘ \-—~l 16
| P Grzy with some browa,
4 ¢ ‘ASJ: SILTSTONE
b= ' ' Auger refusal at 17.5 ft. 5
| ’
'| !
L 4 | 20
m.m; LEvEL: ‘ J
REMARKS:
N

FIGURE 2-2




SC% ; BORING LOG
pre.roT WINGHANEN PROJECT SITE BORING RO. B-3
" Locerion O’Fallon, tiissouri SHEET 1 or 2
ri_or Midwest Dr:lling, Inc. PROJECT NO. 97-384-411
SUL 4CL {LEVATION 602+/- DRILUNG WITHOD 4" CFA DATE DRILLED 6-11-97
T T oame L .| _LABORATORY TEST RESULTS | W
LT g ¢ =
' - = = Wi | T
Lol b= | WE 5% (¥lp¥ - 1822/ §E 5| C
i ? ‘f & ‘ ‘(=-1 Eo DLSCRIPTION £3c gag §5‘g 5'@% z - =
R R =% |E8EI°EEI8EE1 S B &
A 3 g5 ©s3e| 8|3 @
[
o ! ™1 inch TOPSOIL 1 0
] L Brown with some gray, medinm CL/CH I
1 ‘ i 3 plastic SILTY CLAY
L 1 |ss! 3 26 L,
« - % ] 4
[ _
i L Brown with some gray, low CL
| .J 2 plastic SILTY CLAY 4
]2 ss | 3 25
h f ! 3
A ' I
1 { !
A R F ¢
; S USS 3 22 I
l, | 4
! r T g .
. - i ! T s —8
;S * — - L Brown with some gray, high CH
. | B i i3 plastic CLAY —
1SS 3 33
- | s
7 e
i | l
T T - 12
: i ‘
1 Cool Tzz, high plastic SHALEY CLAY CH I
. | 3
D - | . L
l S5 1sS | 6 30 14
! - 15 | Brown, WEATHERED SHALE ]
e i. —16
| ‘
= | s
| A
X 27
, ] 50/3 10 I
I I
1 —20
‘ : Continued on sheet 2 of 2
‘ wTER TV L
X

TIMC OF DRILUNG
— FTowrir N
- e

G

Z—— NOD CROUNI' WATER NOTED AT

: — . HHS AFTCR DRILLING
A — T Hi'S AFTER DRILLING

FEMARKS: ]
1) Drller’s observation

FIGURE 2-3a




s%w BORING LOG

ProJi-T WINGHANIN PROJECT SITE BORING NO. B-3
= enon O'Fallon, Missouri SHKEEY 2 OF 2
vv Midwest Dt hing, Inc. PROJECT NO. 07-384-411
URé oot ELEVATION 602/~ DRILLING METHOD 4" CFA DATE DRILLED 6-11-97
o VLN [ | LABORATORY TEST RESULTS
L T T ) z e = | =
- ' ! -~ - = = oY | = x
t ol l B | L2 oo 5.3 (Elgh plEs®| 2|2 &
= b TION = > -
= ElElET | g pESe £ |Z|pElEES EeE| o g | E
S g7 8l =g 72 TleglTETeEz 3| 2 &
o Vo= ‘ « = 2 g 18 58?5.1 =4 é =)
| I
T " Browsn, WEATHERED SHALE
- ~22
i N ' -
| b
; R 5073 12 »
i
I
H n T " o
| 1 : Drilling terminated at 25.0 ft.
: i
S l ‘ - 26
{ : !
: | i .
{ '
P ! — 28
| - i
: !
! - , . L
i oo
| - -
: b
- ; 32
C
& - — 34
: |
: i
;e 36
| . A
i
i : “‘ - 38
|
‘ J
! ' '!
. l 40
l : .
L] i -
{
o |
] . | [—42
WRTVE T —

' REMARKS:
' — 2 NO GROUND WATLR NOTED A7

TIME OF DRI, LING
—_— e T wHi g DIING
—_ T
e -"L‘;“'" AFTER DRILUNG

—— HR. AFTER DRILUNG

FIGURE 2-3b




BORING LOG

SCGF

eros o1 WINGB AN EN PROJECT STTE BORING NO. B-14
ioetion () Fallon, Missouri SHELCT 1 oF 1
musr e Midwest D-illing, Ine. PROJECT NO. 07-384-411
SURI 27T [LDVATION 4944/~ DRILLING WITHOD 4" CFA DATE DRILLED 6-9-97
i- l» T Uimme L o _LABDRATORY TEST RESULTS ]
Eoie’ 1 EL| uE S5 (ElgS| - g3 |2 &
R RS~ A A = 3 DISCRIPTION =5 |3(B=lxER| B0 = =
- g & - cv Tog 1S5 O Z¥E ] o | B =
| i 2o tUs D 50 |=|EeicEEiCEC| E | E =
o = o= =5 ez B8Y|e3Z=, 3 | » o
- | = g Py S w|=E zZs | B 5 =
i & © Il o SoE| 2 | E
i ' ©
o | | 5 inches TOPSOIL 1 §
; J _ Grzy and brown, low plastic CL I
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o

Preliminary Exploration of Subsurface Conditions
and
Foundation Recommendations

WINGHAVEN PROJECT SITE
~OMMERCIAL, RESIDENTIAL, AND GOLF COURSE COMMUNITY
O’FALLON, MISSOURI

iINTRODUCTION

41 the regues: of Mr. Paul McKee with McEagle Corporation, on behalf of Mr Lloyd Schneider
with Novus Corporation, we conducted a preliminary subsurface exploration for a future
~ommercial 'sidentizal and golf course development. The purpose of our exploration was 10
generally che acterize and evaluate the subsurface conditions to provide general
re=ommenda’.ons for foundations and to address other geotechnical aspects of the proposed

pruject Our  ervices were provided in general accordance with our proposal dated May 20,
1887

PROJECT AND SITE CHARACTERISTICS

The Winghat en project site is about 1100 acres and is the combination of several large
sroperiies in D'Fallon, Missouri. The site extends from Highway N on the north to Dardenne
Creek on the south, and lays north and east of U.S. Highway 40/81. The eastemn boundary is
zorriprised purtly by Bates Road and partly by the boundary line between the City's of O'Falion
and Dargent 2 Praime. The property has frontage on Post Road near the northwestern cormer

and has extensive frontage along Highway 40/61, Highway N, and Bates Road. The property

and surrounaing road pattemn is shown on the Vicinity Map, Figure 1.

”f general e property siopes from north to south with drainage being tributary to Dardenne
Creek. along the southemmost boundary line. A deep, wide draw drains southeastward
through the -outh central part of the site. Numerous smaller draws drain into the major draw or
directly into tne fioodplain. Approximately 120 acres of the property lies in the floodplain of

Dardenne Cresk. Total elevation difference across the project site is approximately 140 feet
with the higt at €| 620 and the low at El. 4B0

———+ e—
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ox‘proper‘cy site has remained ungeveloped and appears o have been used mostly
.ncultural purposes. However, the Monsanto Company owned a majority of the property
onstructed an animal research facility near the center of the tract. A laboratory building
.umero :s buildings housing poultry and livestock were constructed for this facility.
‘ways ¢1d parking areas were constructed to serve the Monsanto facilities. in the
ierr oc uon of the property along Dardenne Creek, 2 wildlife theme park was once
ssed and some preliminary grading and development was undartaken to create the park.

nvolved a manmade lake near the southeast comer of the property, and some grading

serformed in that general area.

ncept pian which you provided indicates the tract will be developed for both residential
pusiness usage I the higher portions of the property. This will entail single-famity and
family ‘esidential areas and several business park areas, offering a wide variety of Iot
for mdustrial and commercial development. A golf course is proposed in the floodplain
near 1~ south property line and in the major draw. Much of the residential deveiopment
sarruar. the golf course to the north. Wost of the commercial development will be near
w57 A~ major roadway is planned through the central and northem portions of the
sery wi, ¢h will connect Highway 40/51 with Highway N and will eventually extend
nward + connect with the Page Avenus extension (Highway D). This develcpment
ame 15 = concept plan at this time, and numerous changes will likely be made in further
sning for the phased development of both the residental and business portions of the

oery

unoersiand the property has been used for agricultural purposes and that your intention is

Lontnue farmirjg the property as the development is phased over several years.

LD EXPLORATION

z field exploration for the residential and commercial developments consisted of drilling

'y-seven borings at the approximate locations shown on the Site Plan. Three proposed
ngs (B: 5. B120, and B121) were inaccessible, and therefore, not drilled. B1 through B15
re dnllec for proposed commercial roadways. B16 through B29, excluding B25, were drilled

-roposet commercial development areas. B101 through B118 were drilled in areas of

>r‘)ﬁ r:sidential or golf course development.

———
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. he boning lorations were established in the field by SCI engineer relative 1o existing roacs,
, and topographic features. Approximate boring elevations were determined from

1 opographic Maps Gerived from aenal surveys prepared by Walker and Associates, Inc., dated

tharch 21 1846

10 suger refusal at depths ranging from 8% to 44 feet. Standard penetration tests were

dvance the borings to predetermined depths of 10 to 30 feel or
serormed at Mi4- and 5-foot intervals throughout the soil overburden. The standard penetration

jrnrovements,
s v ere drillec on June 7 through 14, 1887. Continuous-flight augers powered by a

The Donng
T -550 dni -ig were used o a
test provides 4 guide to soil strength and a disturbed sample for laboratory testing. The nature

and thicknes:. of the soils encountered and the results of the field sampiing and testing are
shown on the Borings Logs, Figures 2-1 through 2-28 (commercial development and roads) and

~igures 3-1 trrough 3-18 (residential and golf course development). Table 1 summarizes some

of the drilhing ~formation.
111w semples obtained were described and classified in our laboratory by 2 soil technician using

LABORATORY TESTING
manual-visus. methods  Moisture contents were determined for each of the sampies. The

results of th=-.e laboratory tests are shown on the Boring Logs.

Presented herein is the general description of the soils encountered. Detailed information

SOIL PROFILE
regarging the soil type and interpretive soll stratigraphy is presented on the Boring Logs. A
Boing Log Lzgend Is included as Figure 2 to aid in the interpretation of the Boring Logs.

Two and thr-2 feet of fill was encountered in B8 and B18, respectively. In general, medium-stiff

1o very-stifi '+'sidual soils and glacial tills were found in the upland parts of the property and soft
alluvial soils were found in the lowland or floodplain areas. The upland soils were generally
capped with wind blown silt that has weathered 1o silty day (modified loess). Topsoil 1 10

6 inches thick was usually underiain by a layer of low plastic silty clay that was underiain by

high plastic rlay. Some of the borings did not encounter the low plastic silty clay soil layer. The
high plastic viays generally consisted of glacial tills or residual soils with various amounts of

sand, gravel and rock fragments that generally increased with depth.

~Page 3 0! 10
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refuss was encountered in <7 of the borings at depths ranging from B% to 44 feet.

Auger
high and low of 44 and B% feet. the average refusal depth was about 16 feetin

[ luding th=
the bornings trat refused. However, very rocky soils were encountered at relatively shaliow

ths in must of the borings. The materials encountered just before refusal were weathered

oed
stones, gravelly clays, rock and fragments, or clayey sh
apolied to any materal which cannot be further penetrated by the power auger. This matenal

silt ales. Auger refusal is a designation

i usually noicative of a very hard or very dense material, such as boulders or the upper

surace of bdrock. Rock coring was beyond the scope of this exploration, therefore, the

character and continuity of the refusal materials could not be determined.

Croundwale " was en"oumored in five of the borings generally in the lowland areas (811, B14,
B15, B29, ad B110) at depths of 11% to 14 feet, and one upland area (B118) at 2 depth of
15 feet 1he other borings were dry upon completion of driling. In relatively impervious soils,
s suitable e=tmate of the groundwater level may not be possible, even after several days of
opservatior The groundwater table will fluctuate throughout the year depending on climate
and rainfzli .onditions 1t is not anticipated that groundwater will influence the construction

pt.ase of Di jects in the upland areas. However, excavations in the lowland areas may

expenence -onstruction problems.

GENERAL DESIGN CONSIDERATIONS AND RECOMMENDATIONS

Heavily loau2d commercial buildings may require deep foundations end bearing on rock due to

concentrate 3 column loads that make spread footing foundations uneconomical. The upland
areas are cnducive to the use of drilied piers. Estimating allowable bearing pressures for

rock peanny foundations require rock coring which was beyond the scope of this exploration.

Shallow sp=ad foundations will be suitable for support of light to moderately loaded

residences and commercial buildings. Allowable bearing pressures for structures in upland
areas will i~ely be 2,000 to 3,000 pounds per sguare foot (psf). Allowable bearing pressures
for structur.s in lowland areas on soft soils will be about 1,200 to 1,500 psf. Allowable bearing

pressures may be increased in the lowland areas if sufficient depths of fill are placed.

Settlements of foundations can be less than 1-inch excluding settiements induced by filling. Fill

setllement: should be minor in the upland areas and substantiatty occur in about 30 fo

. July 1987 Page 4 of 10



- sot and compressible soils were encountered in the lowland areas. it is our opinion
sssive total and differential settlements will occur beneath column and wall loads

>g or. these natural, soft soils, if precautions are not taken to reguce the post-

suon nettiement. Shallow foundations with low contact pressures, however, should be
ior st.opor of most of the proposed improvements in the lowland areas with littie

¢ of the soil Moderate contact pressures will require 2 sufficient thickness of

1{ed siructural fill in the building area. The thickness of fill will be determined by the

al lpeding Surcharging can also be used to reduce post-construction settisment if the
.des ! ur the proposed improvements must remain at or near existing grades or as a

10 ac- 2lerate consolidation due to the weight of fill.

swlan 2 areas, placing fill to raise the site above existing grade will result in settlerment
sohda on of the soft, underlying soils occurs A delay in construction is anticipated to
sme ¢ most of that settlement to occur prior to construction. The delay recommended
~#N on the building location, building loads and the amount of fill placed in this area
uminat- this delay to be about 30 to 120 days. Deep fill in the lowland areas should be
-en w1 settlement plates to assess when most of the settlement has occurred and

Jcuon san continue.

d veey: toundations are also acceptable foundation types for construction in the lowland
nowe ver, we anticipate these options will not be economical compared to the suggested

iation A deeper exploration will be required if deep foundations are to be considered.

ighon v @ small amount of existing fill was encountered in our limited exploration, other
g filt w 1 likely be encountered on the site due to existing development. Further

ations will be required to better identify the extent of existing fill located on the site. In
al. exiting fill located in areas to be developed should be removed to naturally occurring

snd rerslaced with properly compacted structurat fill.

pil= D?=-ign Considerations. The 1995 BOCA National Building Code requires the
urdsign of the proposed structures. A site coefficient is required for the calculation of

wum ez 1hquake design forces. The coefficient is a function of the soil type, consistency,

997 Page 5 of 10
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zro bediock depth. The site can be essentially divided into two areas seismically, uplands and
iowlands U e to the depth to rock and the relatively stiff consistency of the soil in the

upiands, the soil-profile type is S, and the upland site coefficient (S) is 1.0. The lowlands,
which are generally in the southem part of the site and in some of the wide draws, do not fit
any of the BOCA standard soil-profile types. Therefore, as required by the code, the soil-
oiotile type - S; and the lowland site coefficient (S) is 2.0.

Hiah Plastic Clay Considerations. High plastic clay soils are present at depths which may

impact consiruction. High plastic clay soils have the potential for volume change with
(luctuations .n soil moisture content. This volume change is normelly evidenced by the
hcaving and cracking of concrete fioor slabs and, in severe cases, by the movement and
cracking of “votings and foundation walls. Remedial measures, if necessary to avoid such
a:stress, Mey require overexcavation and replacement of these materials with low plastic silty

clay soils or srushed stone to a minimum depth of 2 or 3 feet below the base of footings and

flcor slabs

H-3ve of & ls with a marginal potentral for soil heave can be reduced by not allowing the soils
ic: gesiceate prior to pouring the concrete slab. Maintaining the natural moisture content can
t.e accomul shed by placing 2 thin polyethylene vapor barrier over these soils immediately after
- ,zsvatior Other measures that may be utilized to reduce this problem include, but are not
iruted 10 U = addition of extra steel reinforcement in the top and bottom of foundation walls,
e "floaung” of floor slabs such that they are not structurally connected to or bonded to
fcundation walls or interior columns, the placement of foundation drains to reduce the

possibily ¢ - water reaching the subgrade soils, and the placement of woven wire mesh to
remnforce the floor. slab.

Stte Drainuge and Grading. Positive site drainage shouid be provided to reduce infiltration of

surface wa'er around the perimeter of the buildings, residences, and beneath the floor slabs.
All grades rnould be sloped away from the structures, and roof and surface drainage should

be collecte 1 and discharged such that water is not permitted to infiltrate the backfill of the
sinuctures

GENERAI SITE DEVELOPMENT RECOMMENDATIONS AND CONSIDERATIONS

Suger refusal was encountered at depths of BY: and 14 feet in BS and BB, respectively. Rock

—
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. axcsvation v likely be required to achieve the proposed grades in those areas. The central
patt of the st and several ridge tops around the site will likely require rock excavation for
general grading, utility trenches, and/or basement excavations. The rocky clay materials
enicounteted Hor to auger refusal can usually be excavated in open cuts, sometimes using
arge dozers -quipped with rippers. However, large rock fragments, intact rock ledges or
roulders are .ometimes encountered in soils of this type. These materials can 2iso prove very
Sifficult in trench excavations and may require blasting. Further exploration can help 1o
delineate the extent of rock excavation required for specific road and utility alignments, and

suilding sites A contingency fund should be established for rock excavation.

The surace -olls at the site are sifty Such soils may exhibit a significant loss in strength
when 1he,.m- come saturated and disturbed, as may occur due to trafficking of construction

equipment ~his may complicate construction of paved streets, parking areas, and

toungdations
. Ernsion cont ol measures should be taken during the general grading to prevent the
d wansportatiun of these soils by suﬁace-runoﬁ onto adjoining properties. Timely sodding or

seeding of ir2 sloped areas will reduce this potential problem.

Site Preparstion. Al existing vegetation in the cut and fill areas should be 1
placing fill

emoved prior to
rees and brush may be bumed on site as approved by iocal ordinances. Burn
pits should v located outside of building areas, street arezs, or areas designed as slopes

stezpartnar 1 vertical to 5 horizontal, Stumps should be removed from the site or buried in

\ncations aprnroved by the geotechnical engineer.

Soh soils ai: likely to be encountered in the bottoms of the draws, drainage swales, and in the

fiovdplain o- lowland areas. These soils should be removed to firm materials before placement

of il The rxisting ponds should be drained, and soft soils removed from the bottom before
placement <.l fill If removal of soft soils is impractical due to their excessive depth, they should

be stabilizer or "bridged over” in @ manner approved by SCl.

Iri areas 1o L.e developed, the existing buildings and related below-grade components must be

propery de:nolished and the debris removed from the site. Existing foundation walls, cisterns,

- -—.\
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cenlic fields and associated backfill must be removed entirely along with footings and
below-grade Jtilities. Masonry rubble generated by the demolition may be placed in the
deeper poruons of fill areas s approved by & representative of SCl. Where the removal
creates excavations below the final proposed grade, the excavations should be brought to final

grade with € igineered fill.

Do borimgs 10 notindicate any highly organic topsoil of any significant thickness on this site.
However, if such organic soils are encountered, they should be stripped from the site and
siockpiled for later use in lawn or landscaped areas. After stnpping, the subgrade and fill
2 cas shoulc be scanfied and proofrolled to a minimum depth of 1-foot and to a minimum dry

gensity ot 87 percent of the maximum dry density as determined by the modified Proctor
compaction iest (ASTM D 1557)

Fill Materials and Compaction. The available iow 10 medium plastic silty clay soils

encourtlerec al the site may be used as structura! fill. Large rubble pieces due to the

demolition ¢ the existing structures, in excess of three inches, should not be used as

stracturar f1.

vve recommend that all fill placed in building areas near the footing and floor slab elevations
rave a liquis imit less than 45, Acceptable non-organic fill solls mnclude materals designated
¢ ML, CL WML, SP, SW, GP, and GW soils by ASTM D 2487. Where practical, high plastic
ons shoulc be placed in deeper portions of fill areas or in landscaped areas. if high plastic
cluys are p-aced or are localed within three feet of footing or floor slab elevations, remediation
may be iec 'mmended. Such measures could range from ensunng that the soils do not dry out

gunng cons .ruction to-overexcavating below structural members and siabs.

Fill should t-2 placed in horizontal lifts not exceeding B inches in loose thickness and
compacted with a sheepsfoot or tamping roller to minimum dry density of 80 percent
ol ihe maximum dry density as determined by the modified Proctor compaction test

(ASTM D 10157).  Higher densities may be required for deep fills.

Some of the fill materials at the project site may be rocky clay or shaley materials that are
traditionally not tested by conventional nuciear densimeter or drive-tube methods. Rock

——
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fragments (na’ are npped or blasted would also fall into that category. Such maternials are
«ypically comt.acted by several passes of a heavy vibratory roller The number of passes and
rimum rolie - weight should be determined in the field. Density tests on the rocky material
are generally ot performed due 1o the varying quantities of soil and rock materials at any one
iscation ~ocly compacted areas can generally be detetted by observing the fill subgrade
duning passini of a loaded scraper or compactor over the fill area. Any poorly compacted

areas detectsa should be recompacted with additional passes of the vibratory rolier.

Cut and Fill Slopes. We recommend that all cut andg fill siopes be no steeper than 1 vertical

o« hotizontx  Properly compacted fill siopes and cut slopes of less than 20 feet in height
should be stanle at this inclination. SCI should evaluate the stability of slopes higher than 20
feew Slopes .0 receive fill y«hnch are steeper than 1 vertical to 5 horizontal should be benched
ouor to place nent of fill, Benching will provide level surfaces for compaction and zvoid the
4evelopmers of an inclined piane of weakness pbetween the virgin soils and compacted fill.
The benche: should be spaced such that the maximum height of cut at the up-siope ridge of

the benchis = feel

PAVEMENT SUBGRADE CONSIDERATIONS

Savement S sign recommendations are beyond the sccpe of work for this report. However,
Letain a2spe s should be considered in the design and construction of the paved areas. We
supgest tha* the soil subgrade be compacted to a dry density of at least 80 percent of the
matenals m: dified Proctor maximum dry density (ASTM D 1557). The crushed rock base
shouid b ¢ mpacted to 82 percent of the same criteriza. The asphaltic surface course and

Fortlano Cor rete pavements should be checked during placement to verify compliance with
the specificamions.

The natural -oils encountered on the site, to a depth of approximately 3 feet below the present
grouns surfuze, are silty and exhibit a significant loss of strength when they become saturated
and disturbe 4. The strength of these compacted, silty soils is dependent on the moisture

content. Significant construction problems may be incurred if pavemnent construction takes

place in the wetter portions of the year (November through April). Special measures may be

réquited to * acilitate construction during these periods.

D —————
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ince of 2 pavement section is dependent on the design life, traffic ipads,
racteristics, and the desired maintenance level. Pavement
esting services can be provided on request.

. 1ne peron.
subgrade strength, drainage cha
recommendatons and/or materials t
d subsurface explorations for the
sed on proposed grades, the site

ADDITIONAL EXPLORATION PROGRAW
Wiany items should be addressed in cne or more detaile
selopment. Detailed explorations shouid be ba

individual large or heavily loaded buildings. These
xiensive laboratory

proposed du

lzyout, @nd -pecific building clusters, or

ations will include additional and possible deeper borings and more e
s should address the foliowing:

gxplor
testing. Thw detailed exploration

~ scommendations for foundation support
s for building design according to the BOCA code

E

m ¢ aismic coefficient

m © stmation of the shrink/swell potential of subgrade soils.

B Site development recommendations.

®m C.eolechnical construction considerations.

® . .nucipated settiement based on general soil characteristics or based on laboratory
posed building

¢

onsolidation {ests.
m ~fluence of ground water on design and construction.
ocalions and descriptions of existing fill materials within the pro

]
-reas, if encountered.

“tructural fill considerations
utability of on-site soils for use as structural fill

=
[
m “ngineering critena for placement of structural fill.
= 'avement’subgrade recommendations.
® _aleral earth pressures for the design of below grade and retaining walls
B Recommendations for design and construction of siopes.
B “rovide lake and detention basin and dam design recommendations.

B =ecommend a construction monitonng program.

UINHTATIONS
reevalugted after a more detailed

The recommendations provided herein are preliminary and are based on the information
cbtained a1 forty-seven specific drilling locations within the project area and regionally
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accepted 1iactice  These recommendations shouid be

exploratio: is performed.
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CULVERT BR#A400

file: A4OSLRF1.pol

Date: 15Jul98

Hydraulic Deisgn

Quadruple Box Culvert (No Haunch)
4-Cell Box 12'W X10'H

Load Factor Design

Rigid Frame Method

Top and Bot Slab Different

Exterior and Interior Wall Different

Minumum Fill Ht Condition (1.0 Ft)

,0,0,0,0

, 2, 60, 15, 62.4
4, 12, 10, 1, 10
1

2
1

1,

1, 11.5, 12.5, 8, 8, 1111
1, 90, 90, 0, 0, 0
18, 9, 1, 11, &, .016
2,3, 2, 1.5, .5, .5
120, 60, 24, 3, 0, O
1, 1,1,0

1, 1, 1
1,0,1,0,0,09






WYOMING DEPARTMENT OF TRANSPORTATION PAGE 2
BRIDGE BRANCH DATE 07/15/98

CULVERT DESIGN

kdedkede LOAD FACTOR DESIGN falalabol
*kkxx STRESSES AT CRITICAL SECTIONS ***%x

***  MAXIMUM REINFORCEMENT RATIO (As/bd) = .016

MEMBER NUMBER
MEMBER THICKNESS
EXTERIOR WAL

1
8.00

-MOMENT--AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-

FORCE AREA STRESS
LT -16.1 9.1 5.6 207.5 15.3 19.0 33.9 0.74 105.2
MID 5.7 10.3 2.5 187.8 5.7 17.0 63.5 0.26 43.2
MID- -6.1 7.7 2.5 189.5 6.1 16.0 55.3 0.26 47.2
RT  -14.0 3.8 3.9 204.7 14.0 18.0 37.2 0.4 73.6

MEMBER NUMBER
MEMBER THICKNESS
TOP SLAB

n
[\¥]

11.50

-MOMENT--AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-

FORCE AREA STRESS
LT -14.7 4.4 9.4 272.7 14.7 39.0 98.4 0.51 102.2
MID  26.2 0.1 5.1 283.9 26.2 45.0 90.7 0.80 52.5
RT  -20.5 -2.2 8.9 281.2 22.4 42.0 87.6 0.69 96.9

MEMBER NUMBER
MEMBER THICKNESS
INTERIOR WAL

non
[+-BRV)
(=)
o

-MOMENT--AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-

FORCE AREA STRESS
LT -13.5 4.2 2.0 201.3 13.5 17.0 41.5 0.55 39.8
MID 2.8 4.4 2.0 186.8 5.0 14.0 56.6 0.19 39.8
RT  -12.5 5.7 2.1 199.5 12.5 16.0 43.4  0.51 40.9

MEMBER NUMBER
MEMBER THICKNESS
BOTTOM SLAB

]}
~

12.50

“MOMENT - -AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-
FORCE AREA STRESS

LT -17.4 2.5 6.1 298.0 17.4 44.0 4.7 0.6 66.2
MID  12.9* -3.6 2.4 291.9 13.8 46.0 122.1 0.40 22.0
RT  -30.6 0.3 6.6 313.2 30.6 48.0 75.4 1.01 7.7

-ALL.
MOM.

16.

7
7

14.

-ALL.
MOM.

15

26.
21.

-ALL.
MOM.

13.

13.

-ALL.
MOM.

18.
12.
30.

~on oW

8
7

-ALL.-
SHEAR

109.
109.
109.
109.

Vit

-ALL.-
SHEAR

109.5
109.5
109.5

-ALL.-
SHEAR

109.5
109.5
109.5

-ALL.-
SHEAR

109.5
109.5
109.5



MEMBER NUMBER
MEMBER THICKNESS
TOP SLAB

-MOMENT - -AXIAL--

FORCE

LT -17.4 0.9
A

MID 25.2 -1
RT  -17.2 0.

MEMBER NUMBER
MEMBER THICKNESS
INTERIOR WAL

4

]}

11.50

SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-
AREA STRESS

9.7 275.5 17.4 40.0 94.8 0.58 105.6
5.5 285.3 27.5 45.0 89.0 0.73 56.9
9.0 275.4 17.2 40.0 95.0 0.54 98.3
6

8.00

-MOMENT - -AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-

FORCE
LT -10.7 4
MID 1.7 3.
RT -0.3 3

MEMBER NUMBER
MEMBER THICKNESS
BOTTOM SLAB

H

AREA STRESS

1.6 196.2 10.7 16.0 46.8 0.47 32.6
1.6 186.8 5.0 14.0 56.6 0.19 32.6
1.7 186.8 5.0 14.0 56.6 0.19 34.5
7
12.50

-MOMENT - -AXTAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-

FORCE
LT -31.3 -3,
MID 10.4 9.
RT -30.7 6.

2
1
1

AREA STRESS

5.0 317.4 34.0 50.0 70.1 1.03 54.6
2.3 291.9 13.8 46.0 122.1 0.30 21.3
5.9 313.4 30.7 48.0 75.2 1.01 64.5

NOTE: ASTERISK IMPLIES DESIGN VALUES EXCEED CRITICAL VALUES

*kkkk ATTENTION: OVERSTRESS DUE TO FIXED THICKNESS

-ALL.
MOM.

17.
27.
17.

-ALL.
MOM.

-ALL.
MOM.

33.
16.
32,

o

-ALL.-
SHEAR

109.5
109.5
109.5

-ALL.-
SHEAR

109.5
109.5
110.7

-ALL.-
SHEAR

109.5
109.5
109.5



WYOMING DEPARTMENT OF TRANSPORTATION PAGE 3

BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN

A CORNER BAR(T) A CORNER BAR(B) A TSLAB+ A TSLAB-
H vV SZ SPG H vV SZ SPG SZ SPG S2 SPG
45 39 7 9.0 69 63 9 9.0 8 9.0 8 9.0
5¢5( & %o
A BSLAB+ A BSLAB- B EXTIN B EXTOUT B INTWL c1
S2 SPG Sz SPG SZ SPG SZ SPG SZ SPG BARS
5 90 9 9.0 5 9.0 8 9.0 7 9.0 182

¢ %o

** THE HEIGHT OF C.H.C.U. ** BOTTOM SLAB = 6.00 IN
TOP SLAB = 5.75 IN

**% T _SLAB * B.SLAB * WALL * INWALL *** VOLUME *** STEEL **
IN IN IN IN CY/FT LB/FT
11.50 12.50 8.00 8.00 5.037 1210



WYOMING DEPARTMENT OF TRANSPORTATION PAGE 4
BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN

** REINFORCING STEEL BAR SCHEDULE **

* LOCATN * BAR * NO. * SZ * TYP * LNGTH * WT. * H LEG * V LEG

TOP SLAB POSV MAIN A100 14 8 STR 50-M 1903

BOT SLAB POSV MAIN A200 14 5 STR 50-1 743

TOP SLAB NEGV MAIN A300 14 8 STR  50-1M 1903

BOT SLAB NEGV MAIN A400 14 9 STR 50-1 2424
CORNER  (TOP) A1 28 7 6 7-0 401 3-9 3-3
CORNER  (BOTTOM) A2 28 9 6 11-0 1047 5-9 5- 3
EXTWALL IN B1 28 5 STR 1- 6 336
EXTWALL OUT B2 28 8 STR 9- 4 698
INTWALL B3 42 7 STR 11- 6 987
LONGTD N o 182 4 STR 9-8 1175

TOTAL 11617

***kk  SPLICE LENGTHS CHART  **%%%
BAR  SIZE  SPLICE LENGTH

A200 5 1- 8
A400 9 4-11
B1 5 1- 8
B3 7 3-0
c1 4 2- 2



WYOMING DEPARTMENT OF TRANSPORTATION PAGE 5
BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN

‘ ** MOMENT * AXIAL FORCE * SHEAR FOR LOAD FACTOR DESIGN AT TENTH POINT **

M-PT +MOMENT ~MOMENT +A.F. -A.F. +SHEAR -SHEAR
1-0 11.334 -19.105 10.560 9.107 6.543 -3.475
1-1 7.626 -12.776 10.560 9.107 5.430 -2.905
1- 2 6.666 =9.779 11.314 8.353 4.412 -2.402
1-3 6.646 -8.271 11.314 8.353 3.488 -1.963
1- 4 5.661 -6.098 10.298 7.695 2.658 -1.591
1-5 4,045 -4.868 2.739 5.989 2.490 -1.851
1- 6 5.010 -4.953 9.107 5.207 2.731 =2.492
1-7 6.111 -6.136 9.107 3.949 2.907 -3.039
1- 8 6.774 -7.301 8.758 3.749 3.017 -3.491
1-9 10.011 -11.435 8.353 3.901 3.061 -3.849
1-10 13.372 -15.929 8.353 3.665 3.040 -4.112
2- 0 13.372 -15.929 -3.040 4.417 10.352 -1.548
2- 1 18.713 -11.397 -2.422 4,380 9.223 -1.684
2- 2 22.811 -8.375 0.858 4.380 8.128 -2.603
2- 3 25.829 -6.018 0.829 3.636 7.07 -3.541
2- 4 26.224 -4.030 0.794 3.541 6.055 ~4.487
2-5 26.227 -3.060 0.112 2.640 5.083 =5.423
2- 6 24.102 -3.842 0.419 1.662 4.159 -6.337
2- 7 21.079 -6.024 -0.055 0.925 3.284 -7.214
2- 8 18.496 -7.854 4.270 -3.040 2.464 -8.040
2- 9 15.726 -14.957 0.565 -3.040 1.700 -8.800
2-10 12.538 ~22.505 0.902 -1.870 1.002 -9.479
‘ 3-0 10.041 -15.037 5.744 4.408 2.007 -2.061
3- 1 8.022 -11.884 6.266 3.886 2.007 -2.061
3-2 5.715 -8.775 6.715 3.437 2.007 -2.061
3-3 3.665 -5.692 6.715 3.437 2.007 -2.061
3- 4 2.809 -2.609 4.403 9.566 2.007 -2.061
3-5 1.710 -1.329 10.490 8.902 2.007 -2.061
3- 6 4.369 -3.508 8.687 6.667 2.007 ~2.061
3-7 7.337 -5.963 7.739 6.123 2.007 -2.061
3-8 10.412 -8.509 7.278 5.860 2.007 -2.061
3-9 13.513 -11.066 7.278 5.860 2.007 -2.061
3-10 16.670 -13.688 6.834 5.608 2.007 ~2.061
4- 0 11.545 -19.105 -3.663 2.502 6.846 0.716
4- 1 12.605 -12.690 0.299 2.502 5.949 0.055
4- 2 12.761 -7.274 0.299 2.502 5.052 -0.605
4- 3 12.168 -2.694 0.299 2.616 4.155 -1.265
4- 4 12.625 0.763 -3.052 4.337 3.258 -1.969
4- 5 12.909 -1.797 -3.614 4.807 2,360 -2.866
4- 6 12.285 -5.705 -3.644 6.252 1.463 -3.763
4- 7 11.701 -10.634 -3.644 6.252 0.652 -4.660
4- 8 7.958 -16.486 -3.662 6.543 -0.008 -5.558
4- 9 7.218 -24.064 2.583 0.299 -0.669 -6.455
4-10 5.943 -32.930 2.583 0.299 -1.329 -7.352
5- 0 11.291 -18.809 3.620 1.182 10.533 -0.248
5- 1 15.576 -13.274 4.037 0.025 9.550 -0.915
5- 2 19.482 -9.383 4.390 0.025 8.545 -2.219
5- 3 22.786 -5.805 6.138 -0.046 7.529 -3.060
). 5- 4 24.522 -4.766 -0.983 -4.142 6.514 -3.961
5- 5 25.158 -5.565 -1.396 -4.430 5.513 -4.909
5- 6 24.421 -6.618 -1.814 ~4.722 4.535 -5.889
5- 7 22.501 -7.951 6.298 -5.018 3.595 -6.887
5- 8 19.494 -9.730 -5.693 0.008 2.702 -7.889
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15.997 -13.407 1.268 0.008 1.869 -8.880

12.473 -18.579 0.747 0.494 1.114 -9.848
0.000 -11.822 4,943 5.311 1.641 -1.737
0.000 -9.410 4,563 4,051 1.641 -1.737
0.000 -7.001 4.563 4,051 1.641 -1.737
0.000 -4.652 3.902 3.806 1.641 -1.737
1.738 -2.386 3.355 9.487 1.641 -1.737
1.275 -1.275 7.933 7.498 1.641 -1.737
2.812 -0.004 5.440 3.217 1.641 -1.737
5.250 -0.004 5.440 3.217 1.641 -1.737
7.689 -0.004 5.440 3.217 1.641 -1.737

10.127 -0.005 5.440 3.217 1.641 -1.737

12.565 -0.005 5.440 3.217 1.641 -1.737
5.032 -33.458 3.462 -3.488 5.580 1.187
7.498 -25.078 3.410 -2.476 4,920 0.527
8.947 -17.766 3.082 -2.476 4,259 -0.134
9.223 -11.557 2.768 -1.955 3.599 -0.794
8.371 -6.567 1.872 2.277 2.939 -1.454

10.358 -4.,342 9.120 2.277 2.278 -2.199

11.788 -4.815 9.120 2.277 1.618 -3.096

12.455 -11.760 -5.295 6.874 0.957 -3.993

12.187 -17.681 -5.295 6.874 0.297 -4.890

11.031 -24.681 -4.851 6.732 -0.363 -5.787
9.702 -32.895 -4.851 5.930 -1.024 -6.685
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CULVERT BR#A400

file: A4OSLRFS.pol

Date: 15ul98

Hydraulic Deisgn

Quadrupte Box Culvert (No Haunch)
4-Cell Box 12'W X10'H

Load Factor Design

Rigid Frame Method

Top and Bot Slab Different

Exterior and Interior Wall Different

Maximum Fill Ht Condition (5.0 Ft)

2,0,0,0,0

1, 2, 60, 15, 62.4

1, 4, 12, 10, 5, 10
1, 11.5, 12.5, 8, 8, 1111
1, 90, 90, 0, 0, O
18, 9, 1, 11, 4, .016
2, 3,2, 1.5, .5, .5
120, 60, 24, 3, 0, 0
1, 1,1, 0

1, 1, 1

1, 0,1,0,0,9




WYOMING DEPARTMENT OF TRANSPORTATION PAGE 1
BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN

CONSTANT DATA

STANDARD LIVE LOAD - DESIGN METHOD - PRINT CONTROL
TRUCK OMIT STRESS OVERLD - SERVICE LOAD - 10th Pt INFL LOC. NEG
CODE L.L. DO-FILL AXLE - LOAD FACTOR - MOMENT LINE MOMENT
HS20 NO NO 0. NO YES YES YES 1.00

MATERIAL PROPERTIES - THICKNESS
SOIL STEEL STEEL ~ CONCRETE  CONCRETE CON.SHEAR - INCREMENTS
WEIGHT Fy Fs STRENGTH SHEAR W/ STIRRUP - SLAB WALL
120. 60000. 24000. 3000. 0. 0. 0.50 0.50
CONCRETE COVER - DESIGN - PRINT - REINFORCING

EXTERIOR INTERIOR - SAME - BAR - BAR SPACING BAR SIZE
TOP  BOT  WALL (ALL) - THICKNESS - TABLE - MAX  MIN MAX MIN
SLAB SLAB - SLAB WALL - -

2.00 3.00 2.00 1.50 NO  NO YES 18.0 9.0 " 4
CRACK PARAMETER Z = 98.0
MODULAR RATIO N = 9.0
SUPERIMPOSED DEAD LOADS - SPECIAL LIVE LOADS
UNIFORM CONCENTRATED LOAD - WHEEL FILL  OVERSTRESS
LOAD WT. X1 WT. X2 WT. X3 - LOAD HEIGHT FACTOR

0.000 0.00 0.0 0.00 0.0 0.00 0.0 0.000 0.000 1.00

DATA FOR STRUCTURE NUMBER 1

CULVERT - SPAN - CLEAR - DESIGN - CENTERLINE - SKEW - SKEW - FLOOR
TYPE - LENGTH - HEIGHT - FILL - LENGTH - LEFT - RIGHT - TYPE
QDRPLE 12.00 10.00 5.00 10.00 90 90 FULL
SLAB THICKNESSES - LIVE - SOIL - WATER
TOP BOT. EXT. INT. - LOAD - PRESSURE - PRESSURE
SLAB SLAB WALL WALL - SURCHARGE - MAX MIN -
11.50F 12.50F B8.00F 8.00F 2.00 60.0 15.0 62.4
TOP HAUNCH BOTTOM HAUNCH - RIGID OR - CHECK - BAR SPACING
HEIGHT REIGHT - FLEXIBLE - MILITARY - INCREMENT
0.0 0.0 RIGID NO 1 INCH

BOTH HEADWALLS ELIMINATED.



WYOMING DEPARTMENT OF TRANSPORTATION PAGE 2
BRIDGE BRANCH DATE 07/15/98

CULVERT DESIGN

ek k LOAD FACTOR DESIGN falalalalel
dddkdkk STRESSES AT CRITICAL SECTIONS ‘*¥x*x

**%*  MAXIMUM REINFORCEMENT RATIO (As/bd) = .016

MEMBER NUMBER
MEMBER THICKNESS
EXTERIOR WAL

1
8.00

-MOMENT--AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-

FORCE AREA STRESS
LT -13.6 3.9 5.9 203.9 13.6 18.0 38.2 0.87 111.0
MID 5.0 5.5 1.4 187.2 5.3 16.0 64.2 0.30 24.0
MID- -5.3 7.3 1.4 188.0 5.3 16.0 57.1 0.26 26.1
RT  -13.7 6.8 4.9 204.2 13.7 18.0 37.8 0.84 93.1

MEMBER NUMBER
MEMBER THICKNESS
TOP SLAB

1]
N

11.50

~MOMENT- -AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-

FORCE AREA STRESS
LT -144 5.4 7.8 272.0 14.1 39.0 99.3 0.56 85.3
MID  19.6* -0.5 1.7 276.9 19.6 42.0 99.7 0.53 18.0
RT -22.5* -0.7 9.6 281.3 22.5 42.0 87.5 0.59 104.1

MEMBER NUMBER
MEMBER THICKNESS
INTERIOR WAL

"o
o W
o
o

-MOMENT - -AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-

FORCE AREA STRESS
LT -5.1 13.3 1.2 187.2 5.3 14.0 56.2 0.20 24.1
MID 1.6 14.9 1.2 186.8 5.0 14.0 56.6 0.19 24.1
RT -6.3  14.0 1.2 188.9 6.3 15.0 54.4 0.24 24.0
MEMBER NUMBER = 4
MEMBER THICKNESS = 12.50

BOTTOM SLAB

-MOMENT--AXTAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR-
FORCE AREA STRESS

LT -14.4 4.9 7.1 294.7 14.4 43.0 98.9 0.60 76.9
MID 16.6 -1.4 0.8 295.9 18.2 48.0 117.0 0.42 7.3
RT  -25.8* -0.4 9.1 307.5 25.8 47.0 82.7 0.69 99.3

-ALL.
MOM.

14.
6.
6.

14.

-ALL.
MOM.

15.
19.
22.

-ALL.
MOM.

-~
£~

-ALL.
MOM.

15.
17.
25.

iy o

W

w

7

-ALL.-
SHEAR

125.7
118.9
119.1
124.4

-ALL.-
SHEAR

123.6
118.6
125.3

-ALL.-
SHEAR

118.7
121.9
118.7

-ALL.-
SHEAR

123.0
117.8
125.0



il
wn

MEMBER NUMBER
MEMBER THICKNESS = 11.50
TOP SLAB

~-MOMENT - -AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR- -ALL.- -ALL.-
FORCE AREA STRESS MOM. SHEAR

LT -20.9 1.1 8.7 279.5 20.9 41.0 89.7 0.55 95.1 21.2 124.5
MID  15.3 5.8 2.5 272.4 15.3 40.0 105.3 0.48 25.8 16.7 119.2
RT  -17.2 4,0 8.2 275.4 17.2 40.0 95.0 0.45 88.9 18.2 124.0

MEMBER NUMBER
MEMBER THICKNESS
INTERIOR WAL

i n
o O~
.

o

o

-MOMENT - -AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR- -ALL.- -ALL.-

FORCE AREA STRESS MOM. SHEAR
LT -6.0 12.8 1.3 188.4 6.0 15.0 54.9 0.23 25.4 8.1 118.8
MID 1.2 14.3 1.3 186.8 5.0 14.0 56.6 0.19 25.4 7.3 123.8
RT -6.7 13.2 1.3 189.5 6.7 15.0 53.8 0.26 25.0 8.7 118.8

MEMBER NUMBER
MEMBER THICKNESS
BOTTOM SLAB

[}
~

12.50
~MOMENT - -AXIAL--SHEAR- -Po- -Mu- -Mbal- -Pbal- -STEEL- -SHEAR- -ALL.- -ALL.-
FORCE AREA STRESS MOM. SHEAR
LT -25.3 1.4 7.9 309.7 27.6 47.0 79.9 0.74 85.8 27.3 124.6

MID  11.8 4.2 1.6 291.9 13.8 46.0 122.1 0.30 5.1 14.9 118.5
RT -22.4 7.0 7.7 303.6 22.4 46.0 87.6 0.59 83.7 24.3 123.7

NOTE: ASTERISK IMPLIES DESIGN VALUES EXCEED CRITICAL VALUES

Fkdkx ATTENTION: OVERSTRESS DUE TO FIXED THICKNESS



WYOMING DEPARTMENT OF TRANSPORTATION PAGE 3

BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN

A CORNER BAR(T) A CORNER BAR(B) A TSLAB+ A TSLAB-
H V SZ SPG H V SZ SPG SZ SPG SZ  SPG
56 51 8 9.0 56 51 8 9.0 7 9.0 8 9.0

A BSLAB+ A BSLAB- B EXTIN B EXTOUT B INTWL c1
SZ2 SPG SZ SPG SZ SPG SZ SPG SZ SPG  BARS
6 9.0 8 9.0 5 9.0 8 9.0 5 9.0 182

** THE HEIGHT OF C.H.C.U. ** BOTTOM SLAB = 6.00 IN
TOP SLAB = 5.75 IN

** T.SLAB * B.SLAB * WALL * INWALL *** VOLUME *** STEEL *x
IN IN IN IN CY/FT LB/FT
11.50 12.50 8.00 8.00 5.037 1046



WYOMING DEPARTMENT OF TRANSPORTATION PAGE 4
BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN

*% REINFORCING STEEL BAR SCHEDULE *¥*

* LOCATN * BAR * NO. * SZ * TYP * LNGTH * WT. * H LEG * V LEG

TOP SLAB POSV MAIN A100 14 7 STR  50-11 1457

BOT SLAB POSV MAIN A200 14 6 STR  50-11 1071

TOP SLAB NEGV MAIN A300 14 8 STR 50-11 1903

BOT SLAB NEGV MAIN A400 14 8 STR 50-11 1903
CORNER  (TOP) Al 28 8 6 8-11 667 4- 8 4- 3
CORNER  (BOTTOM) A2 28 8 6 8-11 667 4- 8 4- 3
EXTWALL IN B1 28 5 STR 11- 6 336
EXTWALL oUT B2 28 8 STR 9- 4 698
INTWALL B3 42 5 SR 11-6 504
LONGTD 1 o 182 4  STR 9- 8 1175

TOTAL 10381

*kkkk  SPLICE LENGTHS CHART k%«
BAR  SIZE  SPLICE LENGTH

A200 6 2- 3
A400 8 3-1
B1 5 1- 8
B3 5 1- 8
c1 4 2- 2



WYOMING DEPARTMENT OF TRANSPORTATION PAGE 5
BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN

. ** MOMENT * AXIAL FORCE * SHEAR FOR LOAD FACTOR DESIGN AT TENTH POINT **

M-PT +MOMENT -MOMENT +A.F. -A.F. +SHEAR -SHEAR
1-0 5.441 -16.919 5.879 3.928 7.158 -2.658
-1 2.789 -9.855 5.879 3.928 5.702 -2.174
1- 2 3.056 -6.763 6.835 2.972 4,340 -1.756
1-3 4.635 -5.991 6.725 2.972 3.073 -1.404
1- 4 4,991 -5.279 5.461 7.346 1.900 -1.117
1- 5 4,459 -4, 444 5.461 7.005 1.380 -1.455
1- 6 4,295 -4.640 3.928 6.628 1.535 -2.439
1- 7 3.618 -5.305 3.928 6.236 1.625 -3.329
1- 8 2.125 -6.069 3.578 6.585 1.650 -4.124
1-9 3.493 -10.543 2.972 6.835 1.608 -4.825
1-10 5.209 -16.193 2.972 6.835 1.501 -5.432
2- 0 5.209 -16.193 -1.501 5.432 9.014 2.972
2- 1 9.420 -8.192 -0.898 5.432 7.634 1.936
2- 2 14.984 -2.236 -0.730 5.338 6.118 0.901
2- 3 18.394 1.529 -0.730 5.164 4.629 -0.134
2- 4 19.633 3.502 -0.470 4,942 3.170 -1.170
2- 5 18.872 3.929 -0.249 4,605 1.742 -3.197
2- 6 16.196 2.554 -0.068 3.358 0.349 -4.843
2- 7 11.730 -0.866 0.074 3.156 -1.069 -6.363
2- 8 6.773 -6.644 5.432 -1.501 -2.469 -7.868
2- 9 0.513 -14.338 5.379 -0.739 -3.754 -9.349
2-10 -7.404 -25.408 5.310 -0.739 -4.900 -10.795
a 3-0 6.438 -5.745 14,098 13.307 1.216 -1.207
3- 1 5.166 ~4.455 14.098 13.307 1.216 -1.207
3-2 3.912 -3.183 14.547 12.857 1.216 -1.207
3-3 2.686 -1.937 15.128 12.857 1.216 -1.207
3- 4 1.582 -0.858 14.921 15.214 1.216 -1.207
3-5 1.326 -0.470 15.349 14.430 1.216 -1.207
3- 6 2.318 -1.587 14.501 13.970 1.216 -1.207
3- 7 3,644 -2.914 14.090 13.970 1.216 -1.207
3-8 4.982 -4.242 14.090 13.970 1.216 -1.207
3-9 6.321 -5.569 14.090 13.970 1.216 -1.207
3-10 7.659 -6.897 14.090 13.970 1.216 -1.207
4- 0 5.441 -16.919 -0.382 4.882 B.368 4,558
4- 1 10.711 -7.299 -0.382 4.882 6.839 3.153
4- 2 14,135 -0.080 -0.985 4,882 5.323 1.748
4- 3 15.839 4.393 -0.985 5.465 3.809 0.340
4- 4 16.612 6.697 -1.439 5.799 2.294 -1.188
4- 5 16.333 5.992 -2.091 6.691 0.779 -2.716
4- 6 14.924 3.41M -2.091 7.083 -0.735 ~4.245
4- 7 11.730 -0.915 -2.091 7.083 -2.250 -5.773
4- 8 6.599 -7.130 -2.179 7.083 -3.744 -7.320
4- 9 0.599 -16.815 4.882 -0.382 -5.059 -8.889
4-10 -7.047 -28.967 4,882 -0.382 -6.273 -10.459
5- 0 -7.087 ~23.278 4.580 1.243 10.045 4,785
5-1 0.446 -14.382 4.757 0.678 8.508 3.643
5- 2 6.671 -8.105 5.075 -1.244 6.972 2.456
5- 3 11.299 ~4.087 5.203 -1.397 5.454 1.203
‘ 5- 4 14.182 -1.559 5.714 -1.397 3.962 -0.157
5-5 15.324 -0.343 5.804 -1.397 2.497 -1.568
5- 6 14.544 -0.438 5.853 -1.397 1.069 -3.048
5- 7 11.912 -1.854 2.595 1.870 -0.316 -4.866
5- 8 7.854 -4.898 1.089 3.344 -1.644 -6.404
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.227 -10.279 1.022 3.335 -2.907 -7.935

74 -19.6%94 0.807 4.220 -4.133 -9.478
.578 -6.680 13.205 12.814 1.281 -1.259
.193 -5.271 13.205 12.814 1.281 -1.259
.808 -3.862 13.205 12.814 1.281 -1.259
.423 -2.452 13,205 12.814 1.281 -1.259
.090 -1.061 14.290 12.393 1.281 -1.259
.713 -0.729 13.558 12.939 1.281 -1.259
.801 -1.732 13.178 13.205 1.281 -1.259
.210 -3.117 13.178 13.205 1.281 -1.259
.620 -4.501 13.178 13.205 1.281 -1.259
.029 -5.886 13.178 13.205 1.281 -1.259
.439 -7.271 13.178 13.205 1.281 -1.259
.267 -28.109 6.094 -1.462 9.193 5.831
.013 -17.528 6.094 -1.057 7.651 4,426
.599 -9.396 5.734 -0.209 6.109 3.021
.489 -3.043 4,466 -0.209 4,567 1.615
.556 0.575 4,243 -0.005 3.053 0.206
761 2.143 4,243 -0.005 1.618 -1.325
.055 1.621 4.173 -0.062 0.254 -2.857
.584 -1.767 -2.876 6.648 =1.110 -4.389
.581 -7.296 -2.876 6.648 -2.475 -5.925
.624 -14.981 -2.809 6.648 -3.839 -7.463
.587 ~25.046 ~2.865 7.180 -5.203 -9.002
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.03
.93
.83
.73
.63
.53
.43
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BRIDGE BRANCH
CULVERT DESIGN

INFLUENCE LINES FOR

MEMBER NO. 1
.3 b
.78 -0.53 -0.29 -0.
.72 -0.51 -0.30 -0.
.66 -0.48 -0.30 -0.
.59 -0.45 -0.30 -0.
.52 -0.41 -0.30 -0.
.45 -0.37 -0.28 -0.
.38 -0.32 -0.26 -0.
.30 -0.27 -0.24 -0
23 -0.22 -0.22 -0.
.16 -0.17 -0.19 -0.
.09 -0.12 -0.16 -0.
.02 -0.07 -0.13 -0.
.05 -0.02 -0.09 -0.
.11 0.03 -0.06 -0.
17 0.07 -0.03 -0.
23 0.12 0.01 -0
.28 0.16 0.04 -0.
.32 0.19 0.07 -0.
.36 0.22 0.09 -0
.39 0.25 0.11 -0
.41 0.27 0.13 -0
43 0.29 0.15 ©
.44 0.30 0.16 0O
.45 0.31 0.17 0
.46 0.32 0.17 0
.46 0.32 0.18 0
.47 0.32 0.18 0
.46 0.32 0.18 0
.46 0.32 0.18 0
.46 0.32 0.18 ©
.45 0.31 0.17 0
.44 0.30 0.17 0
.43 0,29 0.16 0
.41 0.28 0.15 0
.40 0.27 0.14 0
.38 0.26 0.13 ©
.36 0.24 0.12 0
.34 0.23 0.11 0
.32 0.21 0.10 ©
.30 0.20 0.09 -0
.27 0.18 0.08 -0
.25 0.16 0.07 -0
.23 0.15 0.06 -0
.20 0.13 0.05 -0
.18 0.11 0.04 -0
.16 0.10 0.04 -0
.13 0.08 0.03 -0
.11 0.06 0.02 -0
09 0.05 0.01 -0
06 0.03 0.00 -0
04 0.02 -0.01 -0
.02 0.00 -0.01 -0
.01 -0.01 -0.02 -0
03 -0.03 -0.03 -0
.06 -0.05 -0.04 -0

MOMENT

04 0.
.13
13 0.
16 -0.
18 -0.
20 -0.
21 -0.
.21 -0.
21 -0.
20 -0.
19 -0.

18 -0

16 -0.
14 -0.
12 -0.
.10 -0.
08 -0.
06 -0.
.04 -0.
.02 -0.
.01 -0.
.01 -0.
.02 -0.
.02 -0.
.03 -0.
.03 -0.
.04 -0.
.04 -0.
.04 -0.
.04 -0.
.03 -0.
.03 -0.
.03 -0.
.02 -0.
.02 -0.
.01 -0.
.01 -0.
.00 -0.
.00 -0.
.01 -0.
.01 -0.
.02 -0.
.02 -0.
.02 -0.
.02 -0.
.03 -0.
.03 -0.
.03 -0.
.03 -0.
.03 -0.
.03 -0.
.03 -0.
.03 -0.
.03 -0.
.03 -0.

WYOMING DEPARTMENT OF TRANSPORTATION

e v v e ok
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21

05
02
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23 -0

22 -0.
21 -0.

20 -0

19 -0.

17 -0

16 -0.
15 -0.
14 -0.
13 -0.
12 -0.
11 -0.
11 -0.
11 -0.
10 -0.
10 -0.
10 -0.
10 -0.
11 -0.
11 -0.
11 -0.
11 -0.
11 -0.
11 -0.
11 -0.
11 -0.

1 -0

11 -0.
11 -0.
10 -0.
10 -0.
09 -0.
09 -0.
08 -0.
07 -0.
07 -0.
06 -0.
05 -0.
04 -0.
04 -0.
03 -0.
02 -0.

.46
.34
.23
.13
07 0.
12 -0.
15 -0.
18 -0.
20 -0.
22 -0.
23 -0.
.23 -0.
23 -0.

O O o oo

04

03 0.
10 -0.

15 -0
20 -0

27 -0

24 -0

14 -0
12 -0

PAGE 6
DATE 07/15/98

71 0.96 1.21
.55 0.76 0.97
.40 0.58 0.76
.27 0.42 0.56
.16 0.27 0.38
05 0.13 0.22

04 0.01 o0.07

.12 -0.09 -0.06
.19 -0.18 -0.18
23 -0.
26 -0.
29 -0.
30 -0.
.31 -0.
32 -0.
32 -0.
.32 -0.
31 -0.
.31 -0.
30 -0.
29 -0.
28 -0.

25 -0.27 -0.28
30 -0.34 -0.37
34 -0.39 -0.45
37 -0.44 -0.51
40 -0.48 -0.57
42 -0.52 -0.61
43 -0.54 -0.65
44 -0.56 -0.67
44 -0.57 -0.69
44 -0.57 -0.70
43 -0.57 -0.71
42 -0.56 -0.70
42 -0.56 -0.70

.41 -0.55 -0.69
26 -0.
26 -0.
25 -0.
25 -0.
25 -0.
25 -0.
24 -0.
24 -0,
24 -0.

40 -0.55 -0.69
40 -0.54 -0.69
40 -0.54 -0.68
39 -0.54 -0.68
39 -0.53 -0.67
39 -0.53 -0.67
38 -0.52 -0.66
38 -0.52 -0.66
38 -0.51 -0.65

.37 -0.51 -0.64
24 -0.
24 -0,
23 -0.
23 -0.
23 -0.
22 -0.
.21 -0.
20 -0.
20 -0.
18 -0.
17 -0.
16 -0.
15 -0.

37 -0.50 -0.63
36 -0.49 -0.62
36 -0.48 -0.60
35 -0.47 -0.59
34 -0.45 -0.57
33 -0.44 -0.55
32 -0.42 -0.52
30 -0.40 -0.49
28 -0.37 -0.46
27 -0.35 -0.43
25 -0.32 -0.40
23 -0.30 -0.37
21 -0.27 -0.33

.19 -0.24 -0.30
.17 -0.21 -0.26
11 -0.
09 -0.
08 -0.
06 -0.
04 -0.
03 -0.
01 0.

15 -0.18 -0.22
12 -0.15 -0.19
10 -0.12 -0.15
08 -0.09 -0.11
05 -0.06 -0.07
03 -0.03 -0.02



375
380
385
390
395
400
405
410
415
420
425
430
435
440
445
450
455
460
465
470
475
480
485
490
495
500

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

-0

-0.

-0

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

-1
-1
-1

-1.

-1
-1

o

-0

-0

-0.
-0.
-0.
-0.

-0

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

.21
.97
.76

.38
.22
.07
.06
-0.
-0.
-0.
-0.
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11 -0.
16 -0.
20 -0.
24 -0.
29 -0.
33 -0.
38 -0.
42 -0.
47 -0.
.52 -0
56 -0.
.61 -0.
66 -0.
70 -0.
75 -0.
80 -0.
85 -0.
89 -0.
94 -0.
99 -0.
.04 -0.
.09 -0.
.14 -0,
18 -0.
.23 -0.
.28 -1

10 -0.
13 -0.
17 -0.
20 -0.
24 -0.
27 -0.
31 -0.
34 -0.
38 -0.
.42 -0.
46 -0,
49 -0.
53 -0.
57 -0.
61 -0.
64 -0.
68 -0.
72 -0.
76 -0.
80 -0.
84 -0.
88 -0.
92 -0.
96 -0.
99 -0.
.03 -0.
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56

18
28
37
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57 -0.
.61 -0.
65 -0.
67 -0.
69 -0.
70 -0.
.71 -0.
70 -0.
70 -0.
69 -0.
69 -0.
69 -0.

68 -0

68 -0.
67 -0.
67 -0.
66 -0.
66 -0.

65 -0
64 -0

63 -0.
62 -0.

.96 0
.32 1
69 1
4501
.22 2
.01 1
.82 1
L6401
.48 1
.33 0.
190
.07 0
.51 -0. 0
-0. 0
0

04
13
22

40 -0
44 -0

47 -0.
50 -0.
51 -0.
53 -0.
54 -0.

55 -0

.56 -0.
56 -0.
57 -0.
57 -0.
57 -0.
57 -0.
.56 -0.
.56 -0.
55 -0.
54 -0.

.72
.03
.36
.70
.07
.81
.57
.34
.13

.76
.59
A
.30
.18
29 0.
35 -0.
.1
.19 0.
24 -0.
29 -0.
33 -0.
36 -0.
39 -0.
41 -0,
43 -0.
45 -0.
46 -0.
47 -0.
48 -0,
48 -0.
48 ~0.
47 -0.
47 -0.
46 -0.

08 -0.
11 -0.
13 -0.
16 -0.
18 -0.
21 -0.
24 -0.
26 -0.
29 -0.
32 -0.
35 -0.
38 -0.
40 -0.
43 -0.
46 -0,
49 -0.
52 -0.
55 -0.
58 -0.
61 -0.
64 -0.
67 -0.
70 -0.
73 -0.
76 -0.
79 -0.

06 -0.
08 -0.
10 -0.
11 -0.
13 -0.
15 -0.
17 -0.
19 -0.
20 -0.
22 -0.
24 -0.
26 -0.
28 -0.
30 -0.
32 -0.
34 -0.
36 -0.
38 -0.
40 -0.
42 -0.
44 -0.
46 -0.
48 -0.
50 -0.
52 -0.
54 -0.

05 -0.
05 -0.
06 -0.
07 -0.
08 -0.
09 -0.

10 -0

11 -0.
11 -0.
12 -0.
13 -0.
14 -0.
15 -0.
16 -0.
17 -0.
18 -0.
19 -0.
20 -0.
21 -0.
22 -0.
24 -0.
25 -0.
26 -0.
27 -0.
28 -0.
29 -0.

MEMBER NO. 2

94

07
03

O 0O 00 OO0 =2 2 a2 AaNN=a a2 aaoo

47
.76
.03
.33
.64
.97
.32
.05
.79
.55
.32
.1
.92
74
.57
.43
.29
.18

07
01
08
14
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o

19 -0.
24 -0.
28 -0.
31 -0.
34 -0.
36 -0.
37 -0.
38 -0.
39 -0.
39 -0.
39 -0.
39 -0.
38 -0.

.23
46
.70
.95
.22
.50
.80
.12
W45
.16
.89
.63
.39
A7
.97
.78
.61
.46
.33
.22
.12
.04

03
09
14
18
22
25
27
29
30
31
31
30
30
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OO0 0000 OoOOoOOoO

OO0 00000000 =2 2 a2 aNNN-—A a0 oo

03 -0.01 0.01
03 0.00 0.02
03 0.01 0.04
03 0.02 0.06
03 0.03 0.08
03 0.04 0.10
.03 0.05 0.12
03 0.05 0.13
03 0.06 0.15
03 0.07 0.17
03 0.08 0.19
03 0.09 o0.21
03 0.10 o0.22
03 0.11 0.24
03 0.12 0.26
03 0.12 0.28
03 0.13 0.30
03 0.14 0.31
03 0.15 0.33
03 0.16 0.35
03 0.17 0.37
04 0.17 0.38
04 0.18 0.40
04 0.19 0.42
04 0.20 0.44
04 0.21 0.46

ekkkk

6 .7
.01 -0.26 -0.50
.17 -0.12 -0.41
.36 0.03 -0.30
.57 0.19 -0.18
.79 0.37 -0.05
.03 0.56 0.09
.28 0.77 0.25
.55 0.99 0.42
.83 1.22 0.61
.13 1.48 0.82
45 1,75 1.05
15 2.04 1.29
.87 2.35 1.56
.61 2.05 1.85
37 1.76 2.16
.14 1,50 1.86
.94 1.26 1.58
.75 1.04 1.33
59 0.8 1.1
.45 0.68 0.91
.33 0.54 0.74
.23 0.41 0.60
14 0.31 0.47
.06 0.21 0.36
.00 0.13 o0.27
.06 0.06 0.19
.11 0.01 0.12
.14 -0.04 0.07
.17 -0.07 0.02
.20 -0.10 -0.01
.21 -0.12 -0.03
.22 -0.13 -0.05
.22 -0.14 -0.06
.22 -0.14 -0.06
.22 -0.14 -0.06

OO0 OO0 00000 000000000000 0O OO

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.00

.02
.05
.08
.10
.13
.16
.19
.21
.24
.27
.30
.32
.35
.38
.40
.43
.46
.49
.51
.54
.57
.60
.62
.65
.68
.71

75
70
63
56
48
38
27
14
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.35
.55
77
.02
.29
.58
.90
.62
.37
.14
.95
.78
.64
.51
.40
.31
.24
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.12
.09
.06
.04
.03
.02
.02
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OO0 000000000000 A 2 a2 a000

.04
.08
.1
.15

18

.22
.26
.29
.33
.37
.40
b
.48
.51
.55
.58
.62
.66
.69

.77
.81
.84
.88
.92
.95

.99
.98
.97
.94
.90
.85
.79
.71
.61
.49
.36
.20
.02
.19
b2
.67
.96
.28
.63
.37
.16
.97
.81
.66
.54
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.28
.22
.18
.15
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.1
.10
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.06
.10
.15
.19
.24
.28
.33
.37
.42
.46
.51
.56
.60
.65
.69
.74
.78
.83
.88
.92
.97
.02
.06
.1
.16
.20

1.0

.24
.27
.30
.32
.33
.32
.30
.27
.22
.15
.06
.95
.81
.65
.45
.23
.02
.30
.62
.97
.36
.15
.97
.81
.68
.56
.46
.39
.32
.27
.24
.21
19
.18
.18
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280
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315
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325
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335
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345
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365
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375
380
385
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395
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410
415
420
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.60
.59
.57
.55
.52
W49
W46
.43
.40
.37
.33
.30
.26
.22
19
.15
11
.07
.02
.02
.06

10
15

.19
.24
.28
.33
.37
W42
W46
.51
.56
.60
.65
.69
.74
.78
.83
.88
.92
.97
.02
.06
.1
.16
.20

N
-1.
-1.

1"
10

.08
.06
.03
.00
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

96
91
86
80
74
68
61
54
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O 00 0000000000000 O0OO0CO0oOOoOOoO

O 0000000000 00000000000 OO OO

.52
.51
W49
W47
.45
.43
.40
.37
.35
.32
.29
.26
.23
.20
7
14
.1
.08
.05
.01
.02
.05
.09
.12
.16
.20
.23
.27
.31
.34
.38
.42
A
.49
.53
.57
.61
.65
.69
.72
.76
.80
.84
.88
.92
.96

odkekekek

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

89
88
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84
81
78
75
71
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62
57
52
46
41

O O 00O 0000 0000000000 00000 O0OOo

-0.
-0.
-0.
-0.
-0.
-0.
.57
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

-0

45
.43
.42
.40
.38
.36
.34
.31
.29
.27
.25
.23
.21
.18
.16
L4
.12
.09
.07
.05
.02
.00
.03
.06
.08
.1
L4
A7
.20
.22
.25
.28
.31
.34
.37
.40
.43
46
.50
.53
.56
.59
.62
.65
.68
.72

67
66
65
63
62
59

54
51
47
4b
40
36
32
28
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.37
.36
.34
.32
.3
.29
.27
.25
.24
.22
.21
.19
.18
.16
.15
.14
.12
.1
.09
.08
.06
.05
.03
.01
.00
.02
.04
.06
.08
.10
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WINGHAVEN BEARING PRESSURES (MAX FILL) (MIN FILL)
BRIDGE # A3210012 A3210013 A3210014 A3210015 A3210016 A3210012 A3210013 A3210014 A3210015 A3210016
1 CELL 1 CELL &4 CELL 5 CELL 2 CELL 1 CELL 1 CELL 4 CELL 5 CELL 2 CELL

CULVERTP 13-Jul-98

LIVE LOAD TWO HS20 AXLE 64000 64000 64000 64000 64000 64000 64000 64000 64000 64000
LBS PER SQ FT 57 57 44 31 43 92 92 60 47 96

LANE LOAD 64 64 64 64 64 64 64 64 64 64

FILL HEIGHT (FT) 5 5 4 6 8 1 1 1 1 1

CULVERT DIMENSIONS

NUMBER OF CELLS N = 1 1 4 5 2 1 1 4 5 2

OPENING WIDTH (FT) § = 10 10 12 12 8 10 10 12 12 B

OPENING HEIGHT (FT) K = 7 7 ©10 12 7 7 7 10 12 7

. TOP SLAB THICK (IN) D1 = 1.5 11.5 11.5 1.5 10.5 11.5 1.5 11.5 1.5 10.5
‘BOTTOM SLAB THICK (IN) D2 = 1 M 12.5 11.5 9.5 M M 12.5 1.5 9.5
EXTERIOR WALL THICK (IN) T = 8 B 8 8.5 7 8 8 8 8.5 7
INTERIOR WALL THICK (IN)TI = 0 0 8 7 6 0 0 8 7 6
TOTAL WIDTH(IN) C = 136 136 616 765 212 136 136 616 765 212

TOTAL WIDTH(FT) C = 11.333  11.333  51.333  63.750 17.667 11.333 11,333 51.333  63.750 17.667

WEIGHT PER FT OF LENGTH

LIVE LOAD 64 « 64 o w” e 52 /o2 64 66 %

FILL 600 600 wo” 720Y ee0 120~ 120 © 120~ 120~ 1207

CULVERT 405 405 397 393 349 ws 7 os 397 393 349
— lss pER S0 FT 089, 1069 o&1 M7 1373 P



DISTRIBUTION OF LOADS

‘3) BOTTOM SLAB (Con't.) I ‘:

in generg!, use sgome 6 . 2°
design in medion oreg
gs in odjocent sections.

¢ Median
/s
. pIPY e s pa A WL AE - . PSSP TP
| .B75 X Fill Ht: F== l
A 45° \
TS r a0 Dl e — — PRSI A < 7 rs*.xYIA'J_g
/ Tonsverse
Tronsverse joint
Joint .
Width of bottom siab
over which live loods
. ore distributed
o -

LOADING CONDITION — INTERIOR SECTION OF
BOXES WITH TRANSVERSE JOINTS _

REVISED: MARCH 1988 SEC 3.20 1.2.2
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HIGHWAY BRIDGES

3.9

e

Q) ¢

e

1 i i
HS20-44 8,000 LBS. 32.000 LBS * 32,000 LBSX
HS15-44  6.000 LBS. 24,000 LBS 24.000 LBS.
2
:| 2 2|
o 140" o Vv =)
1
]
g — (oW} 04 W

COMBINED WEIGHT ON THE FIRST TWO AXLES WHICH IS THE SAME

AS FOR THE CORRESPONDING H. TRUCK.
VARIABLE SPACING — 14 FEET TO 30 FEET INCLUSIVE. SPACING TO BE

USED IS THAT WHICH PRODUCES MAXIMUM STRESSES.

CLEARANCE AND
LOAD LANE WIDTH
100"

1 REL

20" 60" 20

FIGURE 3.7.7A. Standard HS Trucks

=In the design of imber floors and orthotropic steel decks (excluding transverse beams) for H 20 loading. one
axle load of 24,000 pounds or two axic loads of 16,000 pounds cach, spaced 4 fect apart may be used, whichever

produces the greater stress. instead of the 32,000-pound axle shown.

**For slab design, the center line of wheels shall be assumed to be | foot from face of curb. (See Article 3.24.2.)

(\



38.2.1

DIVISION ]—DESIGN

CONCENTRATED LOAD—

18,000 LBS. FOR MOMENT*
26,000 LBS. FOR SHEAR

c UNIFORM LOAD 640 LBS. PER LINEAR FOOT OF LOAD LANE

H20-44 LOADING
HS20-44 LOADING

CONCENTRATED LOAD—

13,500 LBS. FOR MOMENT*
18,500 LBS. FOR SHEAR

UNIFORM LOAD 480 LBS. PER LINEAR FOOT OF LOAD LANE

2777727227707 777 7

H15-44 LOADING
HS15-44 LOADING

FIGURE 3.7.6B. Lane Loading

*For the loading of conunuous spans involving lane loading refer to Article 3.11.3 which provides for an

additional concentrated Joad.

L = length in feet of the portion of the span that is
loaded to produce the maximum stress in the
member.

3.8.2.2 For uniformity of application, in this formula,
the loaded length, L, shall be as follows:

(a) Forroadway floors: the design span length.

(b) For transverse members, such as floor beams: the
span length of member center to center of supports.
(¢) For computing truck load moments: the span
length, or for cantilever arms the length from the mo-
ment center to the farthermost axle.

(d) For shear due to truck loads: the length of the
loaded portion of span from the point under consider-
ation to the far reaction; except, for cantilever arms,
use a 30 percent impact factor.

(¢) For continuous spans: the length of span under
consideration for positive moment, and the average of
two adjacent loaded spans for negative moment.

3.8.23 For culverts with cover
0'0"to 1'-0"inc.I = 30%
1'-1"to 2'-0"inc. I = 20%
2’-1"t0 2'-11"inc. I = 10%

3.9 LONGITUDINAL FORCES

Provision shall be made for the effect of a longitudinal
force of 5 percent of the live load in all lanes carrying traf-
fic headed in the same direction. All lanes shall be loaded
for bridges likely to become one directional in the future.
The load used, without impact, shall be the lane load plus
the concentrated load for moment specified in Article 3.7,
with reduction for multiple-loaded lanes as specified in
Article 3.12. The center of gravity of the longitudinal
force shall be assumed to be located 6 feet above the floor
slab and to be transmitted to the substructure through the
superstructure.
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O Neglect Live Load 0,1

BRASS-CULVERT COMMAND DESCRIF LIUIN

COMMNAND NAME STDLOD

PURPOSE

STDLOD defines the stendard truck loads to be used.

5 COMMAND PARAMETERS

Truck Code (1-8)

(

Check Military Load (0,1)

Siress at Zero Fill (0,1)

Overload Axle Weight, kip

Enter the code for the desired truck load to be applied. The codes
are:

1) _HS 25 6) HsS 10
2) HS 20 7y H 10
8) Special Live Load Only
4) HS 15 9) No Live Load
5 H 15

Special live loads are defined with the SPLLOD command.
When HS 25 or HS 20 truck loading is specificd, the standard
military load in two adjacent lanes will be checked if specified here.
Enter 1 to check military load as & scparale load case, clse enter .
Live load may be neglected for single culverts if fill depth is more
than 8 feet and exceeds barrel span length. For multiple culvents, it
mey be neglected if fill depth excceds the distance between end
supports or abutments. (See AASHTO 6.4.2.)

Enter 1 1o neglect live load according to AASHTO 6.4.2.

Enter O to use live load regardless of fill height.

Enter 1 for stress check at zero fill (top of top slab) to be performed,
else enter O.

Enter the axle weight for the overload standard truck, kips.

1795

2.2
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EXAMPLE

To define an HS 25 truck load to be applied o the culvert with live load dis:ribution based on
AASHTO 6.4.2, no siress check at zero fill or overload truck effects to be calculated, and
military load will not be checked 25 a separale load case, code:

STDLOD 1,0,0,0,0

FIGURES

NOTES

1/95

2.3
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BRASS-CULVERT COMMAND DESCRIPTION

COMMAND NAME SWPRES

PURPOSE

SWPRES defines soil and waler pressure paramelers.

 COMMAND PARAMETERS

Structure Number (1-10)

Enter the reference number for the culvert to be described by the
following data. Culverts must be numbered sequentially beginning
with 1, 2, 3 ...ete.

Live Load Surcharge, ft.

Enter the depth of surcharge to be used for calculating the effects of
lateral carth pressure. Surcharge load is applied as & uniform load
on the exterior walls and is calculated as the depth of surcharge
limes the meximum or minimum soil pressurc &8 epplicable.

Meaximum Soil Pressure,
pef

Enter the maximum soil equivalent fluid pressure for lateral earth
pressure calculations. Standerd maximum is 30 pcf by AASHTO

6.2.1.

Minimum Soil Pressure,
pef

Enter the minimum soil equivalent fluid pressure for lateral earth
pressure calculations. A minimum of 15 pcf is used for checking
positive moments unless otherwise defined.

Water Pressure, pef

Enter the unit weight of water (62.4 pcf standard). Enter 0 for no
weter pressure 1o be considered. "When considered, BRASS-
CULVERT uses full height of water and no water as two loading
ceses.

1/95
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EXAMPLE

For standard valucs:

SWPRES 1, 2.0, 30.0, 15.0, 62.4

FIGURES

NOTES

1795
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| 1,24,5

10,10,8 12,12

b

1,710,012
®

Hio 8§ b

BRASS-CULVERT COMMAND DESCRIPTION

COMMAND NAME BOXDIM

PURPOSE

BOXDIM defines the geometry of the box culvert,

6 COMMAND PARAMETERS

Structure Number (1-10)

Enter the reference number for the culvert to be described by the
following data. Culverts must be numbered sequentially beginning
with 1, 2, 3 ...elc.

Number of.Barrcls (14)

Enter the number of barrels for the culvert, four maximum.

Clear Span, fi.

Enter the clear spen of the barrels, feet. All barrels have the same
span.

Clear Height, fi.

Enter the clear height of the barrels, feet. All barrels have the same
height.

Design Fill, fi.

Enter the depth of fill to be used for design. Fill is measured from
the bottom of the top slab to the top of fill, feet. Live loads will be
applied 1o the top of this fill.

30, \05/108)150,78 Centerline Length, f.

Enter the length of the culvert along its centerline, feet.

1/95

2.12




.
——

EXAMPLE

BOXDM 1, 2, 8, 6, 2, 100

FIGURES

100 fr

/

=

—
.

:

~ |

///:.' ~ v i / /S

4 — 2 —
2204 ’
SECTION [« LLLl £

NOTES

1795 2.13
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BRASS-CULVERT COMMANLC DESCRIPTION

COMMAND NAME SLBTHK

PURPOSE

SLBTHK defines the thickness for the 1op and bottom slabs,
and the exterior and interior walls.

6 COMMAND PARAMETERS

Structure Number (1-10)

Enter the reference number for the culvert to be defined by the
following data. Culverts must be numbered sequentially beginning
with 1, 2, 3 ...elc.

Top Slab Thickness, in.

Enter the thickness for the top slab. Unless this velue is specified as
fixed value (see below), BRASS-CULVERT uses this value as
minimum thickness.

Bortom Sleb Thickness,

mn.

Enter the thickness for the bottom slab. Unless this value is
specified as fixed value (sce below), BRASS-CULVERT uses this
value &s minimum thickness.

Exterior Wall Thickness,
in.

Enter the thickness for the exterior wall. Unless this value is
specified as fixed value (sce below), BRASS-CULVERT uses this
value a8 minimum thickness.

Interior Wall Thickness,
in,

Enter the thickness for the interior wall. Unless this valuc is
specified as fixed value (see below), BRASS-CULVERT uses this
value a8 minimum thickness.

Fixed Thickness Code
©-1111)

BRASS-CULVERT will use the thicknesses defined above as
minimum values unless otherwise specified here. Each digit of the
code is for the top slab, bottom slab, exterior walls, and interior
walls respectively. Enter | to fix the thickness, clse enter 0. For
example to fix the top sleb and exterior wall thicknesses only, enter
a code of 1010.

1795
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EXAMPLE

For & culvert with & fixed slab and wall thickness of 7 inches, code:
SLBTHK 1, 7, 7, 7, 7,111l

For & culvert with 2 fixed top slab of 8 inches and fixed exterior walls of 10 inches,
bottom slab &nd interior wall thicknesses are used as minimum values, code:

SLBTHK 1, 8, 8,10, 10,1010

For a culvert with no {ixed thicknesses and it is desired for the program 1o sel
the thicknesses as required, code:

SLBTHK 1, 0, 0, 0, 0,000

FIGURES

NOTES

1/98 2.15




BRASS-CULVERT COMMAND DESCRIPTION

COMMAND NAME H&SKEW

PURPOSE H&SKEW defines haunches and end skews.

6 COMMAND PARAMETERS

Structure Number (1-10) | Enter the reference number for the culvert 10 be described by the

following data. Culverts must be numbered sequentially beginning
with 1, 2, 3 ...elc.

Skew Angle Lefi, deg. Enter the skew angle at the left end of the culvert, degrees.

See Note.

Skew Angle Right, deg. Enter the skew angle at the right end of the culven, degrees.

See Note.

Top Haunch Height, in. Enter the height of the top haunch, inches. Enter O for po top

haunch.

Bottom Haunch Height, in.{ Enter the height of the bottom haunch, inches. Enter O for no

bottom haunch.

Oorl

Haunches by AASHTO Enter | for heunches 1o be considered in effective span length

celculations, as per AASHTO Section 8.8, else enter 0.

1/95
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EXAMPLE

H&SKEW 80, 80, 4,0, 1

FIGURES
/C 80° . A 80°
/ —— lir ahead /
PLAN
¢
im
SECTION

NOTES

Skew angles are measured from line ahead to skew as shown above. Positive angles only.

1/95 2.17
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BRASS-CULVERT

COMMAND DESCRIPTION

COMMAND NAME

REEBAR

PURPOSE

REEBAR defines allowable bar sizes and spacings, and
meximum steel ratio.

6 COMMAND PARAMETERS

Meaximum Ber Spacing,
in.

Default = 12

Minimum Bar Spacing,
in.

Defeult = 12

Ber Spacing Increment
©,1)

Maximum Bar Size (#)
Defeult = 11

Minimum Bar Size (#)
Default = 4

Maximum Steel Ratio

Enter the maximum allowable bar spacing.

Enter the minimum alloweble bar spacing.

Steel design bar spacings will be rounded to the increment
defined here. Enter 1 to round spacings to 1 inch
increments, or enter 0 10 round bar spacings to !4 inch
increments.

Enter the maximum bar size 10 be used in design.

Enter the minimum bar size to be used in design.

Enter the maximum retio of area of steel 10 area for concrete

Default = 0.012 (A ¢/ bd) in decimal form.
( . Is € - ,85(.&5»3000 g 700D
mAx b LDOOG E7000 460000
P
1/95 2.18
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EXAMPLE

For 2 culvert with 2 maximum bar spacing of 12 inches, 2 minimum bar spacing of 4
inches, bar spacing increments of ' inch, a maximum bar size of #}1, & minimum bar size
of #4, and a ma»" wum reinforcement retio of 0.012, code:

I\
REEBAR 12, 4, 0, 4, 0.012
i 0o\b

FIGURES

NOTES

1/95
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BRASS-CULVERT COMMAND DESCRIPTION

COMMAND NAME CONCOV

PURPOSE

CONCOV defines the depth of concrete cover for
reinforcement and the slab thickness round off increment.

6 COMMAND PARAMETERS

Exterior Top Sleb, in.

Exterior Bottom Slab, in.

Exterior Wall, in.

Intenior Cover, in.

Slab Thickness
Increment, in.

Well Thickness
Increment, in.

Enter the digtance from the face of steel bars to the face of concrete
for the 1op steel of the top slab, inches. See Note,

Enter the distance from the face of steel bars to the face of concrete
for the bottom sicel of the bortom slab, inches. See Note.

Enter the distance from the face of steel bars to the exterior face of
the exterior walls, inches. See Note.

Enter the distance from the face of steel bars to the face of concrete
for the interior faces of slabs and walls, inches. See Note.

NOTE: Default values are 3 inches for bottom slab cover and 2
inches for all other covers.

BRASS-CULVERT "rounds up” slab thickness to the nearest
increment defined. Default values are 4 inch.

BRASS-CULVERT "rounds up” wall thickness to the nearest
increment defined. Default values are ¥4 inch.

1/95
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EXAMPLE

Zp 20
CONCOV 2.5, 3.0, 35,2.0,0.5 0.5
N = 1.5
¥ H\flyk
oNLY
FIGURES
/,’;ou in
e X |
o~ 2X.in }___. v
i /
2 o - < 2 oR
3 | , — 2.0 in
: SECTION |/, .2 in > — l/;ordfl
R ———
3in l
p 1

NOTES

All covers are measured from the outer face of steel to face of slab.

1795 2.21
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BRASS-CULVERT COMMAND DESCRIPTION

COMMAND NAME

MATPRP

PURPOSE

MATPRP defines material properties for gleel and concrete.

6 COMMAND PARAMETERS

Soil Unit Weight, pcf

Reinforeing Yield, Fy, ksi

Allowsble Stee] Stress, ksi

Concrete Strength, ksi

ksi

Allowable Concrete Shear,

Allowable Concrete Shear,
with Stirrups, ksi

Enter the unit weight of the 20il fill in pounds per cubic foot.
BRASS-CULVERT uses 100% of soil weight for both rigid and
flexible box designs.

Enter the yield strength for steel x;cinforccmcnt, ksi.

Enter the allowable stee! stress, ksi.

Enter the 28 day compressive strength for concrete, ksi.

Enter the allowable concrete shear stress, ksi. Enter O for BRASS-
CULVERT 1o calculate the concrete ghear strength according to

AASHTO 8.16.

Enter the allowable concrete shear stress when stirrups are used.
Enter O for no stirrups.

1795
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For & culvert with & soil unit weight of 120 pef, 40 ksi reinforcing steel, an allowable steel
stress of 20 ksi, a concrele strength of 3000 psi, and to have the program calculate

the allowable concrete shear stress, code:

MATPRP 120, 40, 20, 3, 0, 0
bo 24

FIGURES

NOTES

1/95 2.23
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BRASS-CULVER T COMMAND DESCRIFTION

COMMAND NAME PRTCTL

PURPOSE

PRTCTL controls the output produced.

4 COMMAND PARAMETERS

Bar Schedule (G,1)

Enter 1 for printing the bar schedule, else enter 0.

Tenth Point Actions (0,1)

Enter 1 for printing moments, shears, and axial forces at tenth
points, else enter 0. These are faclored actions for ultimate strength
design.

Influence Lines (0,1)

Enter 1 for printing live load influence line ordinates at tenth points,

elsc enter 0.

Debug Printout (0,1)

This perameter is to be used for debugging purposes only. Enter ]

for special printout of dead load, soil pressure, and live load

| moments and shears, else enter O These are unfactored actions for
ultimate strength design.

1/95
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EXAMPLE

To print the bar schedule, tenth point actions, and influence line ordinates, code:

PRTCTL 11,1, 1,0
o s}

FIGURES

NOTES

1/95 2.25
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BRASS-CULVERT

COMMAND DESCRIPTION

COMMAND NAME

F&HCTL

PURPOSE

F&HCTL defines floor type and headwell configuration.

3 COMMAND PARAMETERS

Structure Number (1-10)

Floor Type (1,2,3)

Enter the reference number for the culvert 1o be described by the
following data. Culverts must be numbered sequentially beginning
with 1, 2,3 ...ete.

Enter 1 for full floor.
Enter 2 for no floor with fixed end supports.
Enter 3 for no floor with pinned end supports.

Headwall Sieel (G-3) Enter O to generate headwall steel as per North Carolina standard.
Enter 1 1o suppress headwall sieel generation.
Enter 2 to generzte left headwall steel only.
Enter 3 to generate right headwall steel only.
1/95 2.26
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EXAMPLE

To suppress & full floor and headwall steel design, code:

F&HCTL 1, 1, &
2

FIGURES

NOTES

1/95 2.27
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BRASS-CULVERT COMMAND DESCRIPTION

COMMAND NAME DESCTL

PURPOSE

DESCTL defines design control paramelers.

6 COMMAND PARAMETERS

Design Method (0,1)

Rigid or Flexible (0,1)

Design Negative
Moment Position
0.0-1.0)

Design Same Slabs (0,1)

Design Same Walls (0,1)

Moduler Ratio (N)
Default = 9

Enter O for service load design method, or enter 1 for load factor
design method.

Enter 0 for rigid box culvert design, ¢lse enter 1 for flexible box
culvert design.

The position of design negative moment is defined by & value from
zero 1o one where 0.0 represents the centerline of the wall or slab,
0.5 represents half way between center of the wall or slab and face
of the wal] or slab, and 1.0 represents the face of the wall or slab.

Enter 1 for BRASS-CULVERT to design the same thicknesses and
steel for top and botiom slabs, else enter 0. See Note.

Enter 1 for BRASS-CULVERT to design the same exterior and
interior wall thicknesses, else enter 0. See Note.

Enter the ratio of the modules of elasticity of steel to that of
concrele,

1/95
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Kuhimann design Group

.NCRETE QUANTITIES

DESCRIPTION
TOP SLAB
EXTERIOR WALL
INTERIOR WALL
BOTTOM SLAB
BOTTOM SLAB TRIANGLE
HEADWALL
CUT OFF WALL DOWNSTREAM
CUT OFF WALL UPSTREAM
INT. WING DOWNSTREAM
.’. WING DOWNSTREAM DEDUCT
EXT. WING DOWNSTREAM
EXT. WING DOWNSTREAM DEDUCT
INT. WING UPSTREAM
INT. WING UPSTREAM DEDUCT
EXT. WING UPSTREAM

EXT. WING UPSTREAM DEDUCT

EXCAVATION

BRIDGE NO. A3210014

QUANT. WIDTH LENGTH

1.00

2.00

3.00

1.00

0.00

2.00

1.00

1.00

3.00

3.00

2.00

2.00

3.00

3.00

2.00

2.00

1.00

51.33

0.67

0.67

51.33

0.00

51.33

51.33

51.33

0.67

0.67

0.67

0.67

0.67

0.67

0.67

0.67

54.33

143.00
143.00
143.00
200.00
0.00
1.50
0.83
0.83
28.50
28.25
28.50
28.25
28.50
28.25
28.50

28.25

200.00

DEPTH FACTOR

0.96
10.00
10.00
1.04
0.00
0.50
1.96
0.96
10.96
9.96
10.96
9.96
10.96
9.96
10.96

9.96

17.00

1.00

1.00

1.00

1.00

0.00

1.00

1.00

1.00

1.00

-0.50

1.00

-0.50

1.00

-0.50

1.00

-0.50

1.00

7/15/98
2:09 PM
A400QUAN.XLS

HEw 7-1S-9%
Jvs [sJuL 9k

TOTAL TOTAL

(CU.FT.) (CU.YD.)
7034 .81 260.55
1806.67 70.62
2860.00 105.93
10694 .44 396.09
0.00 0.00
77.00 2.85
83.77 3.10
41.00 1.52
624.62 23.13
-281.32 -10.42
416 42 15.42
-187.55 -6.95
624 .62 2313
-281.32 -10.42
416.42 15.42
-187.55 -6.95
23842.02 883.04
184733.33 6841.98




—IVE 13JvLeg
RErvEorl ComenT  QuAN TITY
WYOMING DEPARTMENT OF TRANSPORTATION PAGE 4
BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN
4oLl [ FT Frel

** REINFORCING STEEL BAR SCHEDULE **

* LOCATN *  BAR * NO. * SZ * TYP * LNGTH * WT. * H LEG * V LEG ¥ ("—5 4 60 ) 3
0 x

TOP SLAB POSV  MAIN AT00 14 8 STR  50-11 1503
BOT SLAB POSV ~ MAIN A200 14 5 SR 50-11 743 [0 7]\ C £,y
TOP SLAB NEGV  MAIN A300 14 8 STR  50-11 1903 —0 - Pt LT xR - aa
BOT SLAB NEGV  MAIN ALOOD 14 9 STR  50-11 2426 . = T e
CORNER  (TOP) A1 28 7 6 7-0 44 3-9 33 (GT7 . [ S
CORNER  (BOTTOM) A2 28 9 6 11-0 1047 5-9 5-3 BT T=U
EXTWALL IN B1 28 5 STR 11- 6 336 . .
EXTWALL OUT B2 28 8 STR  9-4 698 S5 quz 22xy t5rZaixl o a x2S
INTWALL B3 42 7 STR 11-6 987 2 = -
LONGTD (D ¢l 182 4 SR 9-8 175 _— Lz
- Ay
TOTAL 1617 |0 162 x (7347:\ _{~_,>? 172797 |
v
#*xxk  SP|ICE LENGTHS CHART  *wwkk > [7tgoD
BAR  SIZE  SPLICE LENGTH
A200 5 1- 8
ALOOD 9 4-11
B1 5 1- 8 . .
B3 7 3- 0
c1 4 2- 2



{ A
- V'J‘
WYOMING DEPARTMENT OF TRANSPORTATION

BRIDGE BRANCH
CULVERT DESIGN

PAGE 3
DATE 07/15/98

4 cew | FT FiiL
A CORNER BAR(T) A CORNER BAR(B) A TSLAB+ A TSLAB-
H V SZ SPG H V SZ SPG SZ SPG SZ  SPG
45 39 7 9.0 69 63 9 9.0 8 9.0 8 9.0
A BSLAB+ A BSLAB- B EXTIN B EXTOUT B INTWL C1
SZ SPG SZ SPG SZ SPG SZ SPG SZ SPG  BARS
5 9.0 9 9.0 5 9.0 8 9.0 7 9.0 18
** THE HEIGHT OF C.H.C.U. ** BOTTOM SLAB = 6.00 IN
TOP SLAB = 5.75 IN

** T.SLAB * B.SLAB * WALL * INWALL *** VOLUME *** STEEL **

IN IN IN IN CY/FT LB/FT
11.50 12.50 8.00 8.00 5.037 1210

[5 Jur 96



VS ISJvLeg
REINFOR Cepeny T QAN TITY

WYOMING DEPARTMENT OF TRANSPORTATION PAGE 4
BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN
4 clLL [ FT FreL

** REINFORCING STEEL BAR SCHEDULE **

* |OCATN *  BAR * NO. * SZ * TYP * LNGTH * WT. * H LEG * V LEG (?—: 4674 3
%02 x e 5, lZ3
TOP SLAB POSV  MAIN A100 14 8 STR 50-11 1903 s ol
BOT SLAB POSV  MAIN A200 14 5 STR 50-11  z4& 107} S e £y
TOP SLAB NEGV MAIN A300 14 8 STR 50-11 1903 ~—0u —" . 7 ° a4 x _L_,.,X\g - o
BOT SLAB NEGV  MAIN A400 14 9 STR  50-11 26426 " fa- v
CORNER (TOP) A1 28 7 6 7-0 4% 3-9 33 (LG e _
CORNER (BOTTOM) A2 28 9 6 11-0 1047 5-9 5-3 &nr 1z £2E
EXTWALL IN 81 28 5 STR 11- 6 336 .. _ ) N
EXTWALL OUT B2 28 8 STR  9-4 698 - 175 (ﬂxz +3x4 *5x343x2 4 4x2 S
INTWALL B3 42 7 STR 11-6 987 122, = ineco
LONGTD (1 ¢ 182 4 STR 9-8 M7 _— R
AN
TOTAL 11617 ‘\O{63/ X (‘7@479 4‘1@)? | 77277 1
Io
¥%wkk  SP'ICE LENGTHS CHART  %¥¥¥x = |7teo0
BAR  SIZE  SPLICE LENGTH
A200 5 1- 8
A4O0 9 4-11
B1 5 1- 8
B3 7 3-0
c1 A 2- 2



SVS 1s4ug @

WYOMING DEPARTMENT OF TRANSPORTATION PAGE 3
BRIDGE BRANCH DATE 07/15/98
CULVERT DESIGN
Yo Ew SET Ty

A CORNER BAR(T) A CORNER BAR(B) A TSLAB+ A TSLAB-
H V S8Z SPG H VvV SZ SPG SZ SPG SZ  SPG
56 51 8 9.0 56 51 8 9.0 7 9.0 8 9.0

A BSLAB+ A BSLAB- B EXTIN B EXTOUT B INTWL c1
SZ SPG SZ SPG SZ SPG SZ SPG SZ SPG  BARS
6 9.0 8 9.0 5 9.0 8 9.0 5 9.0 182

** THE HEIGHT OF C.H.C.U. ** BOTTOM SLAB = 6.00 IN
TOP SLAB = 5.75 IN

** T SLAB * B.SLAB * WALL * INWALL *** VOLUME *** STEEL **

IN IN IN IN CY/FT LB/FT
11.50 12.50 8.00 8.00 5.037 1046



ToP
BOT
ToP
BOT

* LOCATN *

SLAB POSV MAIN
SLAB POSV MAIN

SLAB NEGV MAIN
SLAB NEGV MAIN
CORNER  (TOP)
CORNER  (BOTTOM)
EXTWALL IN
EXTWALL OUT
INTWALL

LONGTD (G

N . , -
FOwponlep €7
WYOMING DEPARTMENT OF TRANSPORTATION
BRIDGE BRANCH

CULVERT DESIGN
-\

[GAN

ST

DYARTIT

Fllu

** REINFORCING STEEL BAR SCHEDULE **

BAR

A100
A200
A300
A400
A1
A2
B1
B2
B3
C1

*kkkk

* NO. * SZ * TYP * LNGTH *

1

14
14
14
14
28
28
28
28
42
82

ST 0V 0O

STR  50-11
STR  50-11
STR  50-11
STR  50-11
6 8-11
6 8-11
STR  11- 6
STR 9- 4
STR  11- 6
STR 9- 8
TOTAL

SPLICE LENGTHS CHART

BAR
A200
A400

B1
B3
C1

SIz

E

SPLICE LENGTH

2- 3
3-1
1- 8
1- 8
2- 2

WT.

1457
1071
1903
1903
667
667
336
698
504
1175

10381

ok ke ok %

* H LEG * V LEG

S~

PAGE

DATE 07/15/98

o ™

1,

R

N W

BRYAY

(SJviag
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Bridge Manual

Standard Details - Section 2.4

Page: 11-4

Step 1

< 6in. on Center
{Dir. of Spacing
e —» )

>= 6in on Center
{Dir. of Spacing
e —» )

2.4.11.3. Development and Tension Lap Splice Lengths -

Development and Splicing of Reinforcement

Other Than Top Bars (Fy = 60 ksi)

Step 2

p—

*  NON-EPOXY

* BPOXY1
{<6db Clear spacing
OR <3db
Cover {any direction)}

0

* EPOXY2
{All Other Situations]
L

*  NON-EPOXY

= BPOXY1
{<6db Clear spacing
OR <3db
Cover fany direction)}

(oY

> EPOXY2
(Al Other Situations)

¢

Step 3 Step 4 Step &
T fec Bars | #3 | #4 | #5 | #6 | #7 %6 | #9 | #10 | #11 |
[ ig 2 |42 115 120 |27 | 35 | 4 | 56 | 69
* 3ks B 2 |16 |20 |26 | 35 |45 | 57 |73 | 89
c 16 4 26 33 45 59 75 95 | 117
id 12 |12 {15 {18 | 23 {30 | 38 |49 } &
* 4ksm B 12 |16 {20 24 |30 [ 3 |5 |6 |78
B c 16 | 21 | 26 | 31 |38 |51 65 | 82 j 101
— id 74 {18 | 23 | 30 |40 | 52 | 66 | 8 | 103
* 3ks B 18 {2¢ | 30 |38 | 52 |68 | 86 |109 |13
c 23 {31 | 39 | 50 | 68 | 88 | 112 | 142 | 175
id 16 |18 |23 {27 |3 |45 |57 |73 | &
* 4ks B 18 24 30 | 36 | 45 59 74 g4 | 116
L c 23 | 31 |39 |46 | 5@ | 76 | 97 | 123 | 82
[ id 12 | 14 |18 |23 | 3 40 | 51 64 | 79
* 3ksi B 14 | 18 | 23 |20 |40 | 32 | 66 | 83 | 103
c 18 | 24 |30 |38 {5 |68 |8 |109]13
id 12 14 18 | 21 27 35 a4 56 69
* 4ks B 1 | 18 | 23 |27 a5 |45 {57 | 72 | 89
L c 18 | 24 | 30 | 3 {45 | 59 | 75 | 94 1116
[~ rc Bars | 70 | ¥4 | #5 | #6 | #7 | #8 | ¥9 | #10 | #1 ( -
[~ id 12 112 112 {16 |22 [28 |36 {45 55
* 3ks B 12 113 [ 16 |21 |28 | 36 |46 | 58 | T2
c 13 | 17 j 21 |27 |3 |47 | 60 | 76 | 84
id 12 |12 {12 {15 |19 {24 | 31 |39 | 48
v 4ks B 12 113 | 16 |16 |24 | 31 |40 | 50 | &
L c 13 117 |21 |25 | x |41 | & | 66 | &
[~ id 12 15 18 | 24 R 42 53 67 83
* 3ksi B 15 | 19 | 24 | 31 | 42 | 54 | 89 | 87 | 107
c 19 | 25 | 31 |40 | 5 |71} 90 |114 ] 140
id 12 |15 |18 | 2 |28 |3 |46 |58 | 72
v 4ksi B 15 | 19 |24 |20 |3 |47 | 60 |75 | B
B c 19 | 25 {31 |37 |47 | &1 | 78 |88 |2t
u id 12 |12 |14 |18 {25 | 32 | 41 )32 |63
* 3ksi B 12 |15 |18 |24 |2 |42 | 83 |67 | &
c 15 19 24 31 42 54 =] g7 | 108
id 12 112 |14 |77 |21 28 | 35 | 45 | 55
* 4ksi B 12 |15 118 |22 |2 |3 [46 |88 | 7N
| C |15 |10 |2 |20 |3 |47 |60 |76 |

Use development and tension lap splices of fic = 4 ksi for concrete strengths

greater than 4 ksi.

Revised: December 1997

E2.4-0
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SEE PLAN SHEETS



