llinois Department
of Transportation

Abbreviated Structure Geotechnical Report

Original Report Date: 6/7/2022 Proposed SN: 012-0076 Route: FAS 1707

Revised Date: 11/1/22 Existing SN: 012-0018 Section: (CX-B)B

Geotechnical Engineer: BBS Foundations & Geotech Unit Bill Kramer County: Clark

Structural Engineer: BBS Bridge Planning Unit Nick Barnett Contract:

Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation
drawing): The proposed structure consists of a 3-span reinforced concrete deck on steel plate girders supported by integral
abutments and pile bent piers. The proposed out-to-out width is 34'-10" and the back-to-back of abutments is 294'-0". The skew
should be 25 degrees ahead left and the low beam elevation should be 575.4.

Discuss the existing boring data, existing plans foundation information, new subsurface exploration and
need for any additional exploration to be provided with SGR Technical Memo (attach all data and subsurface
profile plot): Existing Structure 012-0018 was originally constructed in 1954 as a 3-span reinforced concrete haunch T-beam
superstructure with a reinforced concrete deck supported by open, counterfort abutments and solid wall piers on pile supported
footings.

Provide the location and maximum height of any new soil fill or magnitude of footing bearing pressure.
Estimate the amount and time of the expected settlement. Indicate if further testing, analysis, and/or ground
improvement/treatment is necessary: No significant fill is being placed so settlement is not a concern.

Identify any new cuts or fill slope angles and heights. Estimate the factor of safety against slope failure.
Indicate if further testing, analysis, or ground improvement/treatment is necessary: No significant fill is being
placed so slope stability is not a concern.

Indicate at each substructure, the 100-year and 200-year total scour depths in the Hydraulics report, the non-
granular scour depth reduction, the proposed ground surface, and the recommended foundation design
scour elevations: The scour calculations in the Hydraulic report indicated 13.9 and 14.45 at the left bank (pier 1) and 12.46
and 12.93 on the right bank (pier 2) for the 100yr and 200yr flows respectively. The bottom of the pier encasement is at El.
564.70.

We attached scour adjustment calculations which reflect some reductions due to the cohesive soils at the surface. However, we

recommend no reduction since the borings are not close, and the hydraulic and adjusted scour depths extend either into or very

close to a thick granular layer, which make our adjustment calculation less reliable and thus we recommend no reductions which
is reflected in the table below.

Event/Limit Design Scour Elevations (ft.) Item
State West Abut. Pier 1 Pier 2 East Abut. 113
100 yr. 572.16 553.6 555.0 572.39
200 yr 572.16 553.1 554.6 572.39 8
Design 572.16 553.6 555.0 572.39
Check 572.16 553.1 554.6 572.39

Determining the seismic soil site class, the seismic performance zone, the 0.2 and 1.0 second design
spectral accelerations and indicate if that the soils are liquefiable: Liquefaction is not an issue at this location and
the seismic data run is attached and shown below:
Seismic Performance Zone 2
Design Spectral Acceleration at 1.0 sec (SD1) 0.181g
Design Spectral Acceleration at 0.2 sec (SDS) 0.385g
Soil Site Class D

cc: Bureau of Bridges and Structures BBS 132 (Rev. 04/09/15)



Confirm feasibility of the proposed foundation or wall type and provide design parameters. Attach a pile
design table indicating feasible pile types, various nominal required bearings, factored resistances available
and corresponding estimated lengths at locations where piles will be used. Provide factored bearing
resistance and unit sliding resistance at various elevations and confirm no ground improvement/treatment is
necessary where spread footings are proposed. Estimated top of rock elevations as well as preliminary
factored unit side and tip resistance values shall be indicated when drilled shafts are proposed: Per ABD
Memo 19.8 the Integral Abutment Pile Selection chart indicates, integral abutments are feasible. To see the piles are believed to
work, see the table below:

SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #1 SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #2
BT £F LVECONVFINED N L BT £F LN NVFRVEDT N o
LAYER LAYER  |CMPRESSIVE) AT EfALEE. FOR LAYER LAYER  |CMPRESSIVE| FFAT EFEN. FEOR
FLEH THICRNESS | STRENGTH AL LE N R LE FLEH THICRMESS | STRENGTH VAL LE M AL LE
Fi FIE {5 15 G512 I T 5 ] Fid £ [TSEd 5 GG 2 i 5
568.50 150 18 563.00 100 31
SEE.00 2.50 0.4 SEE.50 2.50 23
563.50 2.50 14 S64.00 2.50 16
560.00 3.50 2.3 561.50 250 0.40
560.00 150 0.60
10,00 FT=TOTAL DEFTHEMTERED 10.00 FT= TOTAL DEPTHENTERED
EIGHTED AVERAGE Qu FOR ABUTMENT #1====== 153 T5F WEIGHTED AVERAGE Cu FOR ABUTMENT #2=====: 15 TSF
PILE STIFFNESS MODIFIER FOR ABUTMENT #1 FILE STIFFMESS MODIFIER FOR ABUTMENT #2
= 1.45-[0.3"1.53]]=======================: 1.01 = 1145-[0.3"1.51]]z======================= 1.00
DOISTAMCE TO CEMTROID OF STIFFMNESS FROM ABUTMEMT #1= [1.0T 6" 0+ 16 2340101 E+1'B]====================== 14E.56 FT

DISTAMNCE TO CEMTROID OF STIFFMESS FROM ABUTMENT #2 = [TE6"0+1.07T 6 23411 6+1.01°61=

ABUT 2 (East) - EXPANSION LENGTH LIMIT CHART - 25.0 DEG. SKEW
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= Etinated mgpanion kot for the indiated abotment. Fies i an sqoanmion gt greater than i 2 matabia for coneideeation.

We recommend using 14” metal shell piles (min) at all substructures based on the deep distance to rock and shorter estimated
lengths (see attached bearing vs. est. length tables, which are based on a pile cutoff elevation of 574.3). We also recommend
conical tips at all substructures due to the stiff soils at depth.

The estimated pile lengths at the piers are shown in the attachments which assumes a pile cutoff elevation of 574.3. If pile bent
is not feasible, we can use a solid wall pier stem on a pile supported footing, but the pile lengths would need to be reduced
based on the reduction in the new pile cut off change. The pier pile lengths have accounted for scour and test piles are
recommended at pier 1 and the east abutment.

Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal
coat: The estimated water surface elevation (EWSE) is 560.89 according to the Hydraulic Report dated 3/12/21 and confirmed
by bridge planning. Cofferdams will not be necessary since the bottom of the substructures concrete is above the EWSE.

Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation
for other construction concerns: The retained height and soils below the abutment excavation indicate temporary sheet
piling is feasible using an embedment of 10 ft .and a minimum section modulus of 15in3/ft. However after reviewing the final
TSL, we see that construction will be completed using a road closure so no soil retention should be required. We recommend
construction slopes be sloped and 1:1 per OSHA and see no problem with temporary slope stability.
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s Route FAS 1707 Sheet
llinois Department Section  (C-XBJB Comp By NRB  5/2/2022
of Transportatlon County Clark Chkd By
Structure Number 012-0076
Substruture Loads for Foundation Design
Loads applied: superstructure DL, substructure DL, live loads, approach slab load
Dead Loads (Strength 1) - ABUTMENTS Rxn beams Load
Superstructure Reaction DC1 (MDX Output) 31 6 186  k
Parapets DC2 (MDX Output) # 6 42 k
Future Wearing Surface DWW (MDX Output) 14 6 84 k
Approach Slab DC1 =1.25 (3.4k/')(34.8333") 148 k
Length Width Height Factor
Diaphragm DC1 38.43396 3.667 4.177 1.25 110
Cap bC1 38.43386 3.667 35 1.25 92
Live Load (Strength 1) - ABUTMENTS
Live Load LL (see LL spreadsheet) 380 k
ABUTMENT TOTAL 1043 k
Dead Loads (Strength 1) - PIERS Rxn beams Load
Superstructure Reaction DC1 (MDX Output) 115 6 690 k
Parapets DC2 (MDX Output) 25 6 150 &k
Future Wearing Surface DWW (MDX Output) 50 6 300 k
Length Width Height Factor
Cap DC1 42.833 2.5 2.5 1.25 50
Wall DC1 42.5 2 16.060 1.25 256
wall ht = bot of bm ele at P1 - 565 from Misc Info
Live Load (Strength 1) - PIERS
Live Load LL (see LL spreadsheet) 592 k
PIERTOTAL 2039 k
Route FAS 1707 Sheet
|“|fn_‘i3_‘|5 Department section  (CX-BJB CompBy NRB 4/22/2022
o rar‘sport on County Clark Chkd By
Structure Number 012-0076
EWSE
Water Surface Adjustment in feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 2 3 4 5 b 7 8 9 10 11 12
1.5 1.5 0.75 0 0.75 1.5 2.25 3 375 3 2.25 1.5
Existing Water Surface Elevation 559.39 File
Top of Bank Elevation 564.89 File
Streambed Elevation 557.4 File
Month of Survey 12 File
Adjustment 15 ft

April High Water Elevation

Check Max Water Elevation
Assumed September Elevation
One foot above streambed
September Elevation

560.89 Existing water elevation + adjustment

557.14 April high water elevation - Sept. adjustment
558.4
558.40 Max of Assumed Sept. Elevation and Qne Foot above streambed

75% Difference between Sept. Elevation and Top of Bank Elevation

Estimated Water Surface Elevation

563.27 =0.75({Top of Bank Ele - Sept Ele) + Sept Ele

560.89 Minimum between April High Water and 75% Difference elevation




ESTIMATED WATER SURFACE ELEVATION COMPUTATIONS
KASKASKIA ENGINEERING GROUP, LLC

12-Mar-21

Survey Date 12/30/2014

Water Surface Elevation 559.39 (Station 1+35)
Correction for December +1 5

EWSE 560.89 METHOD 1
Assumed September Elevation 560.89-3.75 = 557.14

One foot above streambed elevation 557.40+1 0= 558.40 (Station 1954)

558.40 > 557.14, therefore use 558.40

Top of Bank Elevation 564 .89 (Station 1954)
75% of (564.89-558 40) + 558 40 563.27 METHOD 2

560.89 < 563.27 therefore use 560.89 I 560.89 I EWSE




Input Data and Parameter Calculations

Select Geographic Region

|Conterminous 45 States

Guidelines Edition

12007 AASHTO Bridge Design Guidelines

Specify Site Location by Latitude-Longitude or Zip Code

i

Latitude (50.0 to 24.6)

Probability of Exceedance

Latitude-Longitude : Recommended

" Zip Code

-67.8978

Longitude (-125.0 to -65.0)

39.33904

Calculate Basic Design Parameters

7% PE in 76 years

Calculate
As, 5Ds, and 5D1

Calculate
PGA, 5s, and 51

Calculate Response Spectra

ELELER TR 2

Qutput Calculations and Ground Motion Maps

Spectral Response Accelerations 50s and S04
Latitude = 39.339040
Longitude = -087.897800
As =FpgaPGA, 50s = FaSs, and 501 =Fv31
Site Clazs C - Fpga= 1.20, Fa= 1.20, Fv= 1.70
Data are based on a 0.05 deg grid spacing.

Period Sa

(sec) (g}
0.0 0,135 As -SiteClassC
0.2 0.288 5Ds - Site Class C

1.0 0,128 5D1 - Site Class C

Conterminous 48 States
2007 AASHTO Bridge Design Guidelines
Spectral Response Accelerations 5Ds and SD1
Latitude = 39.339040
Longitude = -087.837800
As = FpgaPGA, 5Ds = FaSs, and 501 = Fv51
Site Class D - Fpga= 1.57, Fa= 1.60, Fv= 2.40
Data are based on a 0.05 deg grid spacing.

Period Sa

(sec) (a)
0.0 0.181 As - Site Class D
0.2 0.385 5Ds - Site Class D
1.0 0.181 501 - Site Class D

Map Spectrum ‘ Design Spectrum
View Spectra ‘ Clear Output ‘ View Maps
¥
IDFES L
gifn_?ls Department
ransp On Print Shest 1 Print Shest 2 Cizar Input
PROJECT TITLE====1
Substructure 1 Substructure 2
Baze of Substruct. Eley. [or ground surf for benl G7Z] fr. Basze of Substruct. Elew. (or ground surf for benl SYZ| .
File or Shaft Dia. 12] inches File or Shatt Dia. 1&]inches
Buaring Mumber E-1 Eoring Mumber E-2
Top of Boring Elew, BE0T] fr. Top of Boring Elew, G20 k.
Approgimate Figity Eley. i BEE . Approgimate Figity Elew. i BEE .
[ [bar): 20 [Blowsift. Soil Site Class D <----Controls I {bar): 27 [Blowsifr. Soil Site Class D
ML, [bar): 43 [Blowsift. Sail Site Class D [, [bar): [Elawsdft. BA
=, [bar): 059 [k=f) Soil Site Class E =, [bar): 253 [ksf) Soil Site Class C <----Controls
Seismic Bot. OF Lager Seismic Bot. OF Lager
Soil Colum Sample |Sample Description Soil Column Sample |Sample De=cription
Depth  Elevation Thick.” N Qu"Boundal; Depth  Elevation Thick.” N~ Qu‘ Boundal;
[Ft) [Fr) [tsF) () [is] [tsf)
574.2] s50] 3] neo 5730 o0 4] 120
il [ &7 z50] 8] 180 il 5705 EEED
i [ seaz z50] 7| n4n B i 5E5.0) 250 B zan
" [ seed z50] 2 140 b 05 5E6.5| z60] 2 g0
r E ) R P r 30 BE3.0) 250 2] 040
i 43 BelT 250 8| za0 b 55 5E0.5| 250 & nao
r eaf 5692 z50] 2] nao E r &0 552.0) z50] 3] &m0
il a3l sEE7 ET i 105 5565 EE D
i el 5642 250 3 i 130 553.0) EEEEE
i 13l 8517 250 @ i 155 5505 250 4
r 193] 5467 500 r 205 5455 so0] 3
il 243 BT 500 17| 020 il 255 54015 so0 1
i a3 5367 so0] 24 B i 305 5355 son] W
" 2 500 48] 410 b 155 5305 son] 4
r 3[ 5267 5.00] 72 eE0 r 40.5 5265 5.00] 6] 540
i 443 5217 5.00] 100] 250 E b 455 5205 son] a0 gan
r 483 BIET 0 r L5 EI5 5 500 54 B0
r sa3f g7 5.00] 50 r 5.5 510.5) son] 52
i 533 607 5.00] 50 i 0.5 505.5] son] 54
" %] ST so0] a7 i 5.5 500.5) son] 3
r ga.af 4967 5.00] 50 E r 70.5 4955 N EED
il woof  4esol ao7o] 48] 450 I 755 4305 so0] 28] sa0
i i i 205 4855 s00] 100
" i i 100.0 e 1950 100

‘Global Site Clase Definition: Substructures 1 through 2

M [bar]:
ML, [bar]:
=, [barl:

24 [Blowsdf, Soil Site Class D
43 [Blowsdf, Soil Site Clas= 0
173 [k=f] Soil Site Class O ¢----Contrals




L0.0.T. BBS FOUMDATION

S AMD GEQTECHRMICAL LUNIT

SCOUR ANALYSIS FOR NON-GRANULAR CONDITIONS

Madified S1252015

STRUCTURE NUMBER

SUBSTRUCTURE UNIT

0:12-007€ boring 1
PIER 1 left bank
B

Claarinput

i £

i and the

baring log used for the

SERTER DAL MP0N SEO 10 DER ADDDOWEN HYDIDALLIC DEDODT.

assess potential fuctuatfons i the vertical fmits of sad fapers beteeen the
lasation. Emginesdng  5R1.5 GROUND SURFACE ELEVATION
fudlgmens showld e wsed fn detenmining an adfusted seour depif % g

SIRENGTH LIMIT STATE ADJUSTED SCOUR (ADJ. 01001 S65.5
UNADUUSTED G100 SCOUR DEPTH Ssie  FT
LAYVER IN'WHICH ADJUSTED GI00 SCOUR STOP LAYERS 564.25
DEPTH INTOLAYER & AT WHICH SCOUR STOPS 11 FT
DEPTH BELD' GROUND SURFACE TO ADUUSTED 0100 0.6 FT 563
TOTAL 3¢ ADJUSTMENT OF G100 SCOUR = [-(10.57139_ 2d.0x
100 SCOUR ELEVATION = - 56175
EXTREME EVENT | ADJUSTED SCOUR (ADJ. G2001 S60.5
UNADUUSTED (200 SCOUR DEPTH== S53.1 FT
LAYER IN'WHICH ADJUSTED G200 SCOUR STOP LAYERS S53.25
DEPTH INTOLAYER 3 AT WHICH SCOUR STOPS 0.4 FT
DEPTH BELO'W GROUND SURFACE OF ADJUSTED G200 111 FT 558
TOTAL 3 ADJUSTMENT OF G200 SCOUR = [H11124.48 231
0200 SCOUR ELEVATION = FT 55675
555.5
LEGEND FOR SCOUR FIGURE
ALLUSTED G100 SCOUR 554.25
* Réd L1100 SCOLR PER APPROVED HYDRALLIC FEPORT
ADJUSTED G200 SCOUR 553

BORING LOCATION RELATVE TO SUBSTRUCURE UNIT: NEAR
BOTTOM OF SUBSTRUCTURE ELEVATION 565.0 Print
GROUND SURFACE ELEVATION AT SUBSTRUCTURE 5675
Q100 SCOUR DEPTH AT SUBSTRUCTURE PER APPROVED HYDRAULIC REPORT (HR @100} 13.50 FT
Q200 SCOUR DEPTH AT SUBSTRUCTURE PER APPROVED HYDRAULIC REPORT (HR Q200) 14.45 FT
LAVER BOTFOMN BEPTH  LAYER o REOCK T BEOMR FEMANNG FEMANNG
N OFLAYER BELOW  THICK VALLE T¥FE VRELHILTION RESISTANCE LI SOOLR 200 SCER
FLEW. fFIIFURFRLE (FF, (FFF | [TSFF F APPLICARLES 27 CFLAYERFT] BELOWLAYER fFTT BELLW LAYER (FTF
1 SES.5 20 200 0.4 {23 2.00 .90 12.45
2 564.3 33 125 0.4 174 125 10.65 .20
3 563.0 4.5 125 0.8 25 167 595 4.53
4 5615 5.8 125 0.8 25 167 T.32 T.ET
s 5605 7.0 125 25 S0 2.50 4.82 537
B 5593 8.3 125 25 S0 2.50 232 2.87
ki 558.0 35 125 4 1754 125 107 162
g 556.8 0.8 125 0.4 174 125 0.00 037
3 555.5 1z.0 125 02 (14 125 0.00
o 554.3 13.3 125 ) 14 125
kil 553.0 4.5 125 ] 174 125
12 5518 15.8 125 1 174 125
13 5505 17.0 125 [ 174 125
14 5433 8.3 125 ] 14 125
15 545,10 13.5 125 ] 0 125
" Warning: Granclar soifapers sxise b the Adfe o et asilic
Fepor scoar depths. The soff grofie for the site should e svaluaied to SR FREARE

\

LAYERT Qu=04

LAYERZ Qu=04

LAYERZ: Qu=0.8

LAYER4: Qu=0.8

LAYERS: Qu=25

LAYERE: Qu=25

LAYERT: Qu=0.4

LAYERS: Qu=0.4

LAYERS: Qu=0.2

LAYER 10: GRANULAR

LAYER T1: GRAMLULAR

A A7 RRARILILAD

SCOUR ANALYSIS FOR NON-GRANULAR CONDITIONS

L.0.0.T. BES FOUNDATIONS AMD GEOTECHNICAL UNMIT

Modified SI26/2015

STRUCTURE NUMBER

SUBSTRUCTURE UNIT

012-0076 boring 2

PIER 2 right bank
4

Clear input

4.

baring fog wsed far the Josis and'the
ferdgment showhd e ased in derermining an ddfuseed seour dEph.

STRENGTH LIMIT STATE ADJUSTED SCOUR (AD.. 0100]

UNADJUSTED ON00 SCOURDEFPTH = 5550
LAYER M \WHICH ADJUSTED CHO0 SCOUR STOPS LAYERT
DEPTHINTOLAYER T AT WHICH SCOUR STOPS = 12
DERTHEELO' GROLUMD SURFACE TO ADJUSTED 00 87
TOTAL > ADJUSTMENT OF G100 SCOUR = [1-(5. 7112 46 3012
000 SCOURELEVATION LT
EXTREME EVENT Il ADJUSTED SCOUR [(AD.. 2001
UNADJUSTED Q200 SCOURDEPTH == 554.6
LAYER IMWHICH ADJUSTED Q200 SCOUR STOP LAYERG
DEPTHINTOLAYER 8 AT WHICH SCOUR STOPS = 0.4
DEPTHBELD'W GROUMD SURFACE OF ADJUSTED Q1200 3.2
TOTAL = ADJUSTMENT OF Q200 SCOUR = [1-(3.18M2.5= 29.0:
0200 SCOURELEVATION = Tae T
LEGERND FOR SCOLUR FISURE

ADJUSTED G100 SCOUR

Ré OO0 SCOLIR PER APPROVED HY DRALILIC REPORT

ADJUSTED G200 SCOUR
& B (0700 SOOI IR PFR APPEMWVED HeDEA) UL IE EFPORT

assess patential Buctuations in the verifcal imits of soi lavers between the
lacatian. Eagineesng  557.5 GROUND SURFACE ELEVATION

566.25
FT
565
FT
FT 563.75
FT 62,5
56125
FT
560
FT
FT 556,75
FT 551.5
556.25
555
553.75

BORING LOCATION RELATIWE TO SUBSTRUCURE UNIT: NEAR
BOTTOM OF SUBSTRUCTURE ELEVATION 5550 Print
GROUND SURFACE ELEVATION AT SUBSTRUCTURE 5675
Q100 SCOUR DEPTH AT SUBSTRUCTURE PER APPROVED HYDRAULIC REPORT (HR 0100} 1248 FT
Q200 SCOUR DEFTH AT SUBSTRUCTURE PER APPROVED HYDRAULIC REPORT (HR QZ200) 1293 FT
LAYER SOTTon BEFTH  LAYER  Gu FOCR SR T SCOUR FEMINNG FEMINNG
MR OFLAYER BELOW  THECR EALLE FYPE VREDHA TRON RESISTANCE LI SEOLR FE0R SEOLR
ELEV. (FRITURFACESFT, (FT} [TSF WF APPLICARLES fxF FLAYERIFT] BELGW LAYERFTT SEL G LAYER (FTF
1 SEB.3 13 128 2.30 S0 250 9.96 10.43
Z S65.0 2.5 128 230 S0 250 T.46 T.93
3 SE3.8 3.8 125 .30 S0 250 4.96 5.43
4 S62.5 5.0 128 .30 1k 125 am 418
5 5613 6.3 125 030 0 125 246 293
G S60.0 7.5 125 0.30 (14 125 121 168
T 558.5 6.8 125 .00 0 125 0.00 0.43
g 5575 0.0 125 0.00 (14 125 0.00
=) 556.3 N3 125 0.00 o 125
10 585.0 25 125 0.00 (14 125
il S553.8 138 125 0.00 (1 125
12 5525 5.0 125 0.00 (1P 125
13 5513 163 128 0.00 (1 125
1 550.0 75 125 .00 0 125
15 S48.68 16.68 128 0.00 [k 125
% iheraiitig Gy sy sl gk b butwe s he Mirusted she P
FPegar scour depehs. The saff grofife for the sie should be evaluated i STEVHAR FRGURE

LAYERT Qu=23
LAYERZ: Qu=23
LAYERS: Qu=23
LAYER 4: Qu=0.3
LAYERS: Qu=0.3
LAYERG: Qu=0.3
LAYERT: GRANULAR
LAYER S: GRANULAR
LAYER 3: GRANULAR
LAYER 10: GRANULAR
LAYER 11 GRANLLAR

| AERE GEANII AR




Pile Design Table for w Abutment utilizing Boring #B1
Nominal Factored Estimated Nominal Factored Estimated Neminal Factored Estimated
Reguired | Resistance Pile Required Resistance File Reguired | Resistance Pile
Bearing Available Length Bearing Available Length Bearing Available Length
(Kips) (Kips) {Ft.} (Kips} (Kips) (Ft.)} (Kips) (Kips ) {Fi.}
Metal Shell 14"® wi.25" walls Steel HP 10 X 42 Steel HP12 X 84
g1 50 27 124 L] S0 137 75 45
253 139 30 144 78 52 145 20 47
273 150 32 163 g0 35 160 88 50
54 200 35 183 101 57 184 101 52
380 214 37 193 106 L] 208 114 55
455 252 40 200 110 82 232 127 57
Metal Shell 14" ® wi.312" walls 225 124 63 250 137 &0
91 50 7 243 134 87 254 145 82
253 139 30 248 136 70 283 156 65
73 150 3z 267 147 12 307 169 87
354 200 5 272 150 15 326 181 70
390 214 37 283 158 I 350 192 T2
436 240 40 302 166 &0 361 198 75
488 258 4z 307 169 32 74 208 i
475 261 45 Steel HP 10 X 57 401 220 80
570 314 47 129 71 50 404 222 22
Metal Shell 16" ® wi.312" walls 148 82 52 Steel HP 14 X 73
105 58 27 168 92 55 135 73 40
315 173 30 188 103 57 147 &1 4z
335 186 32 188 108 60 157 86 45
454 250 5 208 13 82 168 51 47
434 266 7 28 126 65 182 100 50
540 257 40 249 137 67 210 115 52
5T 315 4z 254 140 10 233 13 55
581 k] 45 274 151 T2 266 145 57
854 358 47 278 153 75 289 159 &0
Metal Shell 16" ® wi.375" walls 280 159 7 305 168 62
105 58 27 310 170 80 325 178 65
315 173 30 14 173 82 53 194 67
339 186 32 Steel HP 12 X 53 379 208 70
454 250 35 137 TE 47 404 222 T2
434 266 37 1489 82 50 430 237 75
540 297 40 172 93 52 445 247 T
573 5 42 196 108 55 478 263 80
581 318 45 218 120 57 483 266 82
810 336 47 239 131 &0 Steel HP 14 X 89
182 430 50 282 139 82 140 77 40
- e e
Pile Design Table for w pier 1 utilizing Boring #B81
Nominal Factored Estimated Nominal Factored | Estimated Nominal Factored Estimated
Reguired | Resistance Pile Reguired | Resistance Pile Reguired | Resistance Pile
Bearing Available Length Bearing Available Length Bearing Available Length
(Kips) Kips) (Ft) Kips) (Kips} (Ft) (Kips) (Kips} (Ft)
Metal Shell 14"® wi.25" walls Steel HP 10 X 42 Steel HP 12 X 84
7 18 32 181 91 67 191 88 &0
235 107 35 210 102 70 214 101 62
259 118 37 230 113 T2 233 111 65
345 168 40 238 117 75 245 118 &7
375 183 42 258 128 T 285 129 70
401 197 45 252 131 80 289 142 72
427 211 47 T3 137 a2 i 54 75
459 252 50 292 147 85 332 166 v
Metal Shell 14"® wi.312" walls 257 150 &7 343 175 &0
77 19 3 Steel HP 10 X 57 362 182 82
238 107 35 196 54 67 389 197 i)
259 118 37 215 104 70 392 199 a7
345 168 40 235 15 T2 Steel HP 14 X 73
375 183 42 245 121 75 189 85 57
401 187 45 254 131 T 217 100 L]
427 211 47 269 134 20 245 115 62
53 226 50 280 140 a2 268 128 65
570 314 52 300 151 5 284 137 &7
Metal Shell 16"® wi.312" walls 304 54 a7 305 148 70
] 21 32 Steel HP 12 X 53 333 164 T2
259 137 35 202 95 62 359 178 75
322 150 37 222 105 65 384 192 7
437 213 40 235 113 67 410 206 &0
487 230 42 252 122 70 433 219 82
457 248 45 275 135 T2 457 232 85
526 282 47 287 147 75 455 239 a7
556 275 50 37 158 7 Steel HP 14 X 89
853 358 5 334 167 &0 195 83 57
Metal Shell 16"® wi.375" walls 347 174 a2 223 103 60
23 2 32 vz 188 5 251 118 62
299 137 35 376 180 a7 273 13 65
322 150 v Steel HP 12 X 63 280 140 67
437 213 40 207 g7 62 32 152 70
48T 230 42 27 108 85 340 167 72
487 245 45 240 115 &7 366 181 75
526 262 47 258 125 70 391 195 7T
556 279 50 281 138 T2 47 210 20
586 285 52 303 150 75 440 222 a2
782 430 55 324 162 i 485 236 85




Pile Design Table for E pier 2 utilizing Boring #B2

Nominal Factored | Estimated Nominal Factored | Estimated Nominal Factored | Estimated
Required | Resistance Pile Required | Resistance Pile Required | Resistance Pile
Bearing Available Length Bearing Available Length Bearing Available Length
(Kips) (Kips) (Ft) (Kips) (Kips) (Ft) (Kips) (Kips) (Ft)
Metal Shell 14”0 wi.25" walls Steel HP 10 X 42 Steel HP 12 X 84
184 83 42 198 99 62 201 98 55
232 109 45 222 111 85 227 112 57
459 252 47 241 122 67 246 122 60
Metal Shell 14”0 wi.312" walls 248 125 70 260 130 62
184 83 42 265 135 72 279 140 65
232 109 45 270 138 75 303 153 67
453 231 47 Steel HP 10 X 57 325 165 70
486 249 50 196 97 80 346 177 72
570 314 52 204 101 62 358 184 75
Metal Shell 16”0 wi.312" walls 226 114 65 Steel HP 14 X 73
187 82 40 248 125 67 200 95 50
221 101 42 252 128 70 213 102 52
278 132 45 212 139 72 230 1M1 55
562 288 47 21 141 75 260 128 57
600 309 50 Steel HP 12 X 53 284 141 60
853 359 52 189 91 55 300 150 62
Metal Shell 16"® wi.375" walls 214 105 57 321 162 65
187 82 40 235 17 60 349 177 67
221 101 42 248 124 62 375 M 0
278 132 45 285 133 85 400 205 72
562 288 47 288 146 67 426 219 75
600 309 50 310 158 70 Steel HP 14 X 89
638 330 52 330 169 72 205 98 50
782 430 55 343 176 78 218 108 52
Steel HP 8 X 36 Steel HP 12 X 63 236 115 55
189 96 70 194 94 55 268 131 57
204 104 72 219 108 57 290 144 60
209 106 75 240 119 60 306 183 62
254 127 £2 328 166 65
Pile Design Table for E Abutment utilizing Boring #B82
Mominal | Factored | Estimated Morminal Factored | Estimated Mominal | Factored | Estimated
Fequired | Fesistance File Required | Resistance File Required | Resistance File
Bearing Anailable Length Bearing Available Length Eearing Awailable Length
[Kip=] [Kipz] [Ft] [Kip=] [Kip=] [Fr] [Kipz] [Kip=] [Ft]
Metal Shell 1470 wl.257 walls Steel HP 10 X 42 Steel HP 12 X 84
96 53 22 134 L 45 136 Th 42
152 24 25 10 =] 47 171 a4 45
161 29 27 169 93 50 202 m 47
184 an 30 77 a8 52 b 17 =11
w2 95 32 1849 104 55 224 123 52
124 m 30 2039 15 57 239 132 1]
191 05 40 212 & Ell 2E5 146 a7
2 11 4 218 121 EZ 282 156 ED
453 262 45 243 137 7} 2 160 B2
Metal Shell 1470 wi. 312" walls 262 144 BT 3 174 £S5
96 53 22 267 147 il 340 187 EY
152 24 28 Sreel HP 10 X 57 364 195 70
161 24 27 138 TE 45 Steel HP 14 X 73
164 a0 a0 13 an 47 120 EE 40
17z 35 32 w3 35 50 158 38 42
194 m 35 11 100 52 195 107 45
151 105 40 133 106 55 232 128 47
221 121 42 214 12 a7 245 138 a0
268 47 45 217 13 =1} 2587 141 62
423 269 47 225 124 E2 274 151 113
523 287 a0 265 14 7} a04 167 a7
&70 24 52 269 142 ET 328 121 EQ
Metal Shell 1670 wi 3127 walls 274 150 0 245 123 B2
nz2 E2 22 Steel HP 12 ¥ 53 =] 2m 13}
136 0z 25 128 bl 47 393 218 BT
196 o8 27 161 a8 45 413 2 70
133 103 30 1 105 47 Steel HP 14 X 83
208 14 32 202 il 50 123 45} 40
222 122 35 212 17 52 160 a8 42
228 126 40 226 124 55 200 10 45
262 144 42 251 138 a7 237 120 47
a3 7B 45 270 148 Bl 250 137 a0
E04 joc] 47 279 153 EZ 2682 144 5z
E53 353 a0 a0z 166 7} 280 154 55
Metal Shell 1670 wl. 370" walls 325 174 &7 kil Gl 57
nz B2 22 339 187 L aa4 184 B0
126 0z 28 Sreel HP 12 X 63 360 192 E2
196 Ut 27 132 T2 42 arz 205 13
198 039 0 1E8 Ell 45 400 220 ET
208 114 a2 196 0% 47 426 234 70
222 122 38 207 114 50 Steel HP 14 ¥ 102
228 126 40 217 13 52 126 %] 40
262 144 4 2H 127 23] &2 ] 42
a3 7B 45 2687 1 57 203 12 45
ED4 332 47 273 180 EQ 4 132 47
g3z | am a0 282 155 B2 253 139 a0
e 430 B2 203 1ro EB ZEE € i
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lllinols Dapartmeant Page | of 3
of Transportation SOIL BORING LOG
DT nr Date _ G521
ROUTE FAS 1707 (US 40)  DESCRIPTION US 40 over Nerth Fork of Embarras River LOGGED B¥. Sandschafer]
SECTION [CX-B)B LOCATION SW, SEC. 5 TWP. 10N, RNG. 13W. 2™ PM.
“Latitude N 39, 338838 Longitude W 87 836452
COUNTY Clark DRILLING METHOD _ Hollow siem auger & split spoon HAMMERAUiD ETR = §1.8% @ 57 4 bpm
012-0018 (Existing) ]
STRUCT. NO. 012-0076 {Preposed) DB U | M| suface Water Elev, 5850 & (DB (UM
Station 2B11+54.00 E| L | €| O | sireamBed Eev. 55430 a (E( L | €| O
PO | 5|1 - Pl O | 8 I
BORING NO. 1 West Abutment T| W 3 || Groundwater Elwv.: T| W s
Station 2810+43 H| & Qu | T | FistEncounter 5567 ¥ (H| S |[Qu | T
Offset 7.0 h South - Upon Completion 5747 Y
Ground Surfoce Elev. __ 58070 _ n |(R)| 6" | (t=f) | (%) | After 120 Hrs. 565.7  fry | (f)| (16" | {tsf) | (%)
6" Asphalt over 10~ Concrele HEREERE:
1 B
ETR3T—
CLAY Embankmenit _i ssa70
Loogse, wet brown, fins-grained, 1
] - SAND | 3 | NT | 2%
— 3.0 paaamg #200 Eleve 4 MT
] Yy _
=| 1 | | )
Moy, it g T |08 | 18 || Very oose | 1T | NT | HT|
v | 2| B 1 2 [NT
T we |1
4 il 2 18 | 18 Loose | E W 21 .
1 5 B 1.3% paszing #2005 Sfeve T 6 | NT
sT1.20 | =
Soft, most, brown, CLAY LOAM - 1 a0 1
Embankmean( 1 0.4 | 18 || Medium, grey. coarse, with 14 fo ¥ _E_'T[T_'—HT‘1
11 B 1/2" angular grave -1 & | wr
— WH ]
5| S =F 14 | 22 =]
g — 11| B i
g = - |
'5—}' N SE6.20 |
] Medium, wel, grey, coarse, 35 5 |
=\ Very St ¥ T [2.3 | 22 | SANDY LOAM & |02 14
E — ——
3 563.70 =
2| Vary stiff, moist, grey, SANDY 1
8 CLAY § (23| 21 =] -
: — s |'n = |
E- —
; o set20 ] _ 54120 |
§| Soft, moist, grey, SANDY LOAM 560,70 20| WH 540,70 4n| 11 |
The Unconfined Comprassive Strength (UCS) Fallure Made 8 Indicated by (B-Bulge, S-Shear, P-Penetromater, E-Estimated)
The SET (N value) iz the sum of the last two blow values in each sampling zone (AASHTO T206), WH-Welght of Hammer,
NT-Not Tested.
BBS, form 137 (Rev. 8-99)
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Ilinoi rtiment Pige 2 of 3
of Transporation . SOIL BORING LOG

SOIL BORING JL3-0010 BOAL 2021.0F) IL_DOT 50T 851

m‘;urw-m Cate S92
ROUTE __ FAS1707 (US40) _ DESCRIPTION __US 40 over Noh Fork of Embarrss River  LOGGED B'E. Sandschafer
SECTION {CX-B)B LOCATION su'-'-: SEC. & TWP. 10N, RNG. 130, 27 PM, -
COUNTY Clark DRILLING METHOD _ Hollow stem auger & split sposn  HAMMERAuts ETR = §4.8% @ 57.4 bom
012-0018 (Existing) | %
STRUCT. NO. mz-gg.f_s{ (E{nﬁ ed) : E E E Surface Water Elev, CSS50 E’ E g E
Station 11+94. Stream Bed Elev. §5430 HR
Plo|s || s Plo|s |
BORING NO. 1 Waest Abutment T| W S | Groundwater Elev.: T| W 5
Station 2810+43 H| 8 |Qu T || First Encounter 5567 RY (H| 8 |[Qu | T
tHtset LU SAUR Upon Completion LT RY
Ground Surface Elev. 58070 # ()| ('67) | {tsf) | (%) || Amer 120 Hrs. SE57  wty |(R))(f67) | (tsF) | (%)
| Medium, wet. grey, fine-grained | 11 [ NT | 13 | Medium, wet, grey, coarse. R nNT] @
| SAND with 1/4 to 1/2° angular | 13 | NT gravelly, SAND | 18 | NT
| gravel LY Pasking B2 Sheve -
| T6.4% passing W200 Sleve — i
— —t
—rt —
Ll 536.20 | 81620
| Hard. moist. grey, CLAY LOAM -a5| @ Demse, wet medium SAND with «t| 26
Till 20 [ 43 | & || 172"t 1=1/2" angular gravel 2 | NT | B
12 | 8 12.8% passing 8200 Sieve | 28 NT|
5| 18 7| 12
a3 (6B | 7 24 | NT | NT
138 | R | 26 | NT
w| 28 x| 18
45 | 8.5 | &8 || 10.8% paszsing #200 Sieve 17 | NT | 12
—ls05| g = 20 | NT
—_ | —
= | =
sp120 | ! =y
| 52070 4w 10 | 500.70 -] 19

Tl Wiiundfined Covppnessive Jbwmgth (UCD) Faillure Mode is iimlicated by (D=Dulge, 3=3iea, FFomeleanele, C=-Cetinmied)
The SPT [N valug) is the sum of the last bwo blow values in each sampling zone [AASHTO T206), WH-Weight of Hammer,
NT-Mot Tested.

e S T B




Illinois D rtment Page 3 of 3
of Transportation SOIL BORING LOG

e ey Date _ /521

ROUTE FAS 1707 {US 40] DESCRIFTION 15 40 ovar MNorth Fork of Embarras River LOGGED B _Sandschale

o e p——

SECTION (CX-B)B LOCATION SV _SEC. 6 TWP. 10N RNG. 13W, 2™ PM.
Latitude W 30 338633 Lonaltude W T B084927
COUNTY Clark DRILLING METHOD _Hollow stem auger & split spoon . HAMMERAuto ETR = 81.8% @& 574 bpm
012-0018 {Existing)
STRUCT. NO. 0120076 (Proposed) DB | U | M| syfaceWater Elev. 55550 #
Station 2811+84 00 E| L | € ? Stream Bed Elev. 55430 1t
Pl Q 5
BORING NO. 1 West Abutment T| W 5 || Groundwater Elev.:
Station ZR10+43 HI & @ | T | FirstEncoumter 5567 ny¥
Dffset 7.0 South Upon Comgplation 5747 #®Y
Ground Surface Elev. 58070 f [(R) (%67) | (tsf) | (36) || After 120 Hm= 5557 fYy
Dense. wel, medium, SAND with _| 24 | NT | 10 i
12" to 1-112" angular gravel S8 | NT
14.8% passing #200 Sieve
49620 |
Hard, moist grey, CLAY LOAM @50 8 | )] |
49470 | 27 | B
Benchmark, Wational Geodetic .=}
Survey Markaer O 211 1859 -
Brass Disk set in top of the South
End Back Wall a1 the —
Wesi-Mommwest Cornar of BN —
012-0018, 18 fest Morth of T
Camerineg, ] |
End of Boring ,




lllinois Department Page 1 of 3
of Transportation SOIL BORING LOG
i e Date _ B/E/Z1
ROUTE FAS 1707 (US 40) DESCRIPTION LIS 40 over Morth Fork of Embarras River  LOGGED BYE Sandschal
SECTION {CX-BB _ LOCATION S5W SEC.E TWP. 10N, RNG. 13W, 3" PM,
Latitude N 35 335211, Longitude W 87 807544
COUNTY Clark DRILLING METHOD  Hollow stem auger & splil spoon  HAMMERAuto ETR = 91.8% @ ET.4 bpm
012-0018 {Existing) = '
STRUCT. NO. 0120076 (Proposed) DB | U | M | syface Water Eley. 5550 # |D| B | u | M
Station D811+84.00 E| L | €| O | StreamnBed Bev. 5430 # (E| L C | O
P| D | & | = = Pl O 8 i
BORING NO. __ 2 East Abutment T!IW 3 || Groundwater Elay.: T| W 5
Station ZB13+40 H 8§ | Qu | T | FirstEncounter 5562 ¥/ H| 5 Ou T
Orffsat 7.0 ft Nonh Upon Comgeletion T | A
Ground Surface Elev, _ 580.72  #t |(R) (67 | {tsf) | (%) | After 96  Hms. 565.7  fy (R)| (67) | (=sf) | (%)
| 6" Asphalt over 107 of Concrete Bl | 1 [ea ] 14
2 | B
SrE4d—
Brown, CLAY Embankman _— 55072
] Soft, maist, gray, SILTY LOAM R
= T |04 ] 13
2 | B
= sse2 |
7 5 2 Very soft wet, brown, SANDY =TI
SHF moist [ 2712 ] 18 | LOoAM T [0z &
2 |l B | & |5
Il 55372 |
& | Very loose to loose. moist grey, 1
Vary stiff | 3 [31] 11 || fne grained, SAND Z | NT | 20
Bl ] 1 2 | NT
o] 1| -30] WH
2 | I3 1377 very loose T | NT | 17
=1 & B 14.9% passing #200 Sieve = NT |
s6872 | ]
Shil, rmcist, gray, SILTY CLAY 1 N |
.| Embankmani 1 16| 18
] p 1
¥ e
W WH| as| 3
Soft, brown T [6a] 25 & | NT | NT
—1 1 B Mediurn 1 5 MNT
. T F 3 —
Medium, grey 3 [ 08| 21 il
— 13| =8 ]
P 56122 | =
Wery siiff, moest, grey. CLAY 560,72 -20| WH E4072 40| 5
The Unconfined Comprazsive Strength (UICS) Failure Mode i indicated by (B-Bulge, 5-Shear, P-Penetrometer, E-Estimated)
mﬂ"rriﬂwlm:l is the sum of the last two blow values in each sampling zone (RASHTD T206), WH-Weight of Hammer,




Iinoi rtm 2 of 3
of Tranemonatioa™  SOILBORING LOG  — °°°

Daroy Date _ 8/621
ROUTE __ FAS 1707 (US 40) DESCRIPTION _ US 40 over Morth Fork of Embarras River LOGGED BY¥E_Sandschaled
SECTION icx-gig LOCATION SW, SEC.E, TWP. 10N, RNG. 13W 3" PM,
Latitude N 39.330211, Longitude W &7,807544
COUNTY Clark DRILLING METHOD _ Hollow stem auger & split spoon . HAMMERAuts ETR = 91 8% & 57.4 bpm
012-0015 (Existing) i —
STRUCT. NO. 0120076 {Proposed) OB | U/ M| syface Water Elev. ss550 # |(D| B | U M
Station 2811+54,00 E(L | €| O | sireamBed Eey. 55420 f |(E| L | C | O
Plo| s | S Plols |
BORING NO. 2 East Abutment T| W S | Groundwater Elev.: T| W 5
Station ZE13+49 H 8§ |Qu| T | FirstEncounter 5552 nY |H| 5 [Ou | T
Offset 7.0 ft Norh Upon Compiletion 5757 Y
Ground Surface Elev. _ 58072 f (M) (%67 | (tsf) | (%) | Afer 96 Hms. 5657 nY tﬁil{m“l (tsf) | (%)
Mo Recovery "] & [ MT | AT |l 52022 | 26 | 6.1 | 10
5 | NT Dense, grey, medium grained, 28| 5
] SAND
Wt | 7 Very dense. wel. with 1727 1o ss| 12
11.6% passing 8200 Sive | T || et e ravet | == | NT | 12
LT INT L | 11.2% passing #200 Sieve 30| NT
5328 |
Hard, moist, grey, CLAY LOAM 4] 3 ! 7o) 20
Tin | B [ 54 10 || with 142% o 1-1/2° angular gravel “JZFT[NT[ 5
7| B | 27 | NT
§ =5 ]
E-\. ] —1
E. 52622 | 1
Hard, moist grey, SANDY CLAY £5| 5 BB Wil L% Ari e e 75 B |
= LOAM Td TI (B9 5 || 11.2% passing #200 Sieve B NT | 11
2 11T | B ~] 18 | NT |
f 1
: _
E —_ i
E. — =
&l aEI_ 12 I 50072 0| 19

The Unconfined Compressive Strength (UCS) Fallure Mode |5 indicated by (B-Bulge, S-Shear, P-Penetrometer, E-Estimated)
;ﬁm{ﬂ value) is the sum of the last o blow values in each sampling zone (AASHTO T206), WH-Weight of Hammer,




lllinois Department
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ROUTE FAS 1TOT (US a0)

DESCRIFTION

Page 2 of 3

SOIL BORING LOG

LS 40 owar Morth Fork of Embarras Rwver

e _ BT

LOGGEED BYE. Sandschafer

SECTION (CX-BIB LOCATION _SW, SEC. & TWP. 104, RNG. 13W, 2" PM,
Latitude N 38335711, Lengitude W 87 237544
COUNTY Clark DRILLING METHOD _ Hollow stem auger & spiit spoon  HAMMERAUI ETR = 01.8% @ 57 4 bpm
012-0018 (Existing) B
STRUCT, ND, 012-0076 (Proposed) O B | U | M| suface Water Elev. 55550 #t
Station 2611+54.00 E E | g ? Stream Bed Elev. 55430 f
BORING NO, 2 East Abutrent T W 3 Groundwatar Elev.:
Station 2813+49 H| S5 Qu| T | First Encounter 5562 fY
st 7.0 ft Morth . Upon Compdetion EY5.7 Ry
Graund Surface Elev. 580.72 @ M) (E") (esF) | (%) || After 0B Hrs. _ BEET RY
With 7/2" to 1" graval T8 [ NT [ 11 T
12 5% passing #200 Sieve 1 158 | NT
496522
Hard, moist, gray, CLAY LOAM a5 B )
Tl g 58| 8
18 | B
] |
AH.2F |
Very dense, wal grey, go| 40
fine-grainad, SAMND Al | WNT | 17
T34 NT
0
—'@.il'djl
—] i
485,23
Very dense, moist, grey, very 8 22
fine-grainad, SILTY SAND B0 [NT | M
447z  5-AEY NT
 Benchmark: National Geodebe | o
| Survey Marker O 211 1958 - -1/8
Brass Disk set in top of the Souwth |
End Back Wall af the —
West-Mohweast Comer al SN —
012-0018, 19 fest North of
anterding, ]
End of Boring




