llinois Department

of Transportation Abbreviated Structure Geotechnical Report
Original Report Date: 4/29/22 Proposed SN: 062-0074 Route: FAP 318 (IL 29)
Revised Date: 4/13/23 Existing SN: 062-0008 Section: (3-B) BR
Geotechnical Engineer: Joe Olson - IDOT D4 County: Marshall
Structural Engineer: Hurst-Roche, Inc. Contract: 68E33

Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation
drawing): The proposed structure will be a 57'-0" long, single span bridge on a 10-degree skew. The new bridge
consists of IL27-1830 PPC beams with a concrete deck set on integral abutments. According to information provided
by the structural designer, the estimated factored load at each abutment is 882 kips. The TSL general plan and
elevation is attached.

The new structure will be approximately 18 feet longer than the existing structure. The integral abutments will be
located behind the existing abutments to allow sufficient waterway opening and construction of riprap-lined
endslopes.

Stage construction is planned to maintain traffic on IL 29.

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 boring data is limited to one soil boring log included in the 1944 bridge plans. The plans show
soil profile of 22 feet of sand and gravel over 6.5 feet of clay over hard shale at El. 427.4. The existing bridge was
built in 1948 with closed abutments set on spread footing foundations at El. 450.2.

Two soil borings were drilled in September 2021 for the proposed structure. One boring was drilled near each
abutment by Geo Services Inc. The borings were logged by Terracon. The soil profile generally consists of an
average 15 inches of pavement overlying up to 5 feet of silty loam fill. Below the fill is 20 to 30 feet of cohesive soil
consisting of layers of silt, clay, silty loam, and silty clay loam. Below the cohesive soil is 6 to 10 feet of more granular
material consisting of layers of sandy loam and sand. Below this is a gray hard shale encountered at El. 426.4 on the
north side of Barrville Creek and at El. 434.4 on the south side. All standard penetration tests on the shale resulted in
N >100 blows per foot. SB-1 was drilled for the proposed north abutment and terminated in 1.5 feet of coal at El.
412.4. SB-2 was drilled for the south abutment and terminated in the referenced shale at El. 422.4. The boring logs
and a subsurface profile are attached.

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 additional soil fill height is planned for the project, so settlement should
be minimal. No further settlement analysis or ground treatment is necessary.

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: New 1V:2H slopes will be
established between the streambed and integral abutments. These cut slopes will be a maximum of 7 feet high and
ultimately lined with Class A4 riprap. Due to the relatively low slope height, the factor of safety against slope failure
can be assumed to exceed 1.5 without detailed analysis. No ground improvement or treatment is necessary.

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 new integral abutments will be set back away from the channel and positioned behind 1V:2H
slopes lined with Class A4 riprap. This is considered an adequate level of scour protection such that no scour is
anticipated below the bottom of the abutments. The design scour elevations at the abutments are therefore set to El.
460.45.

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: Seismic soil site class = D, SPZ =1, SDS =
0.165g and SD1 = 0.105g. Liquefaction analysis is not required for sites in SPZ 1. The IDOT Seismic Site Class
Determination spreadsheet is attached along with a screenshot from the AASHTO Guide Specifications for LRFD
Seismic Bridge Design software, Version 2.1.

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: Itis
recommended that H-piles be driven to their maximum nominal required bearing in shale. The attached Pile Design
Tables provide the maximum bearing values for various sizes of H-pile. The tables also provide factored resistance
values, estimated pile lengths, and pile cutoff elevations.

A test pile is recommended for the north abutment where the top of the shale is expected to be deepest.
The structure designer should evaluate the lateral resistance of the piles supporting the abutments considering both

soil and structure properties. Soil parameters for generating P-y curves with the LPILE computer program are
provided in the attached table.

Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal
coat: The attached TSL shows EWSE = 459.3. The proposed structure is a single span bridge. Since there are no
piers or other foundations to be constructed in the waterway, there should be no need for cofferdams.

Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation
for other construction concerns: Temporary soil retention will be needed since stage construction is planned. The
TSL indicates the new abutments will be installed behind the existing abutments. The backfill placed behind the first
stage of the new abutments will need to be retained for an estimated 7 foot height along the stage line to allow for
construction of the second stage. This should be feasible with temporary sheet piling designed according to IDOT
Bridge Manual Design Guide 3.13.1.
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FILE NAME: X:\Projects\Current\192-3091 IDOT D4 WO11 IL 29 over Barrville Creek (TSL-Hyd Rep)\Dgn\D468E33-001-GP&E.dgn

MODEL: $MODELNAMES

Benchmark: M-233 USC & GS East end of South Abutment Sta. 1262+16, 25' Rt, Elev. 468.06

Existing Structure: SN 062-0008 originally built in 1948 as Section 3-B. The existing single
span, cast in place reinforced concrete T-beam superstructure is suéogported by closed
abutments on spread footings. The back to back abutment length is 39'-0" with no skew and
out-to-out width of 45'. Traffic to be maintained using stage construction.

No salvage. Bridge Omission Sta. 1277+64.52 to 1278+19.48
Traffic Barrier Terminal EW.S.E. Elev. 459.3 50-yr DHW . . .
Type 6 (5td. 631031), typ. f EL 4627 %| Stone Riprap, 3-0
= ] L = g Ry
e ¥ - | | i SSESCEaRN I EE 7
| i i ‘ - . m 2 Ny S ?
‘ / * ‘ I IB 2@ 9% g N\
= / NN o NS ¢ 1
Elev. 460.45 o J } e Elev. 460.45 N NS I
+ 21" mind 1L27-1830 N . - ~Y ~¥ Bedding 40"
~vert. cl. ~PPC Beams 2 53 S8 S| < o
Steel H piles Steel H piles Vi  »w Klm Hlg Filter fabric
Streambed s }
EL 457.00 PROFILE GRADE SECTION A-A
ELEVATION Along ¢ Roadway
(Looking East)
Stone Riprap,
Class A4, typ.
v ,
SISO OO PO B o o o e 22 2 S
" = T DESIGN SCOUR ELEVATION TABLE
s | O S S
? E = QEJ Event / Limit
28 |12 | « State N. Abut. | S. Abut. | Item 113
N R . = Q100 460.45 | 460.45
Tas aes / N / , e Q500 460.45 460.45 s
Sta. 1277+33.5 ) N2 D& = / ! INTI ! / Temp Soil Retention Sta. 1278450.50 Design 460.45 460.45
N / / / / 2| | || System. Typ. % Check 46045 | 460.45
s By ¢ Structure 2 s ¢ IL Rte.
AN / Sta. 1277+92.00 &2 / / 29 & PG T
Q 1 : S n Stage Removal
™ S / N Line
_ e = ag ™ an > annp—" . — S e s~ —  q——
fn ] IS T
) s i | | 5/ 5 é \Lspage Construction
R ] Back of W. Abut. s 0 Back of S. Abut. & Line
N3 S Sta. 1277+63.50 R Sta. 1278+20.50 —_
fni‘ ‘ Elev. 467.60 | . 53 v < Zlev. 467 60 2 WATERWAY INFORMATION
]S S / 10~ N § I Existing Overtopping Elev. =467.60 at Sta. 1277492
5 V= % ! ” Drainage Area = 2.0 sq. mi. Proposed Overtopping Elev. =467.60 at Sta. 1277+92
? E Iy ‘éa Flood Event Freq. Discharge |Waterway Opening Ft?| Natural Head - Ft. Headwater El. Ft.
SIS i N Yr. Ft/s Exist. Prop. H.W.E. ft.| Exist. Prop. Exist. Prop.
N @ ~N 10 1020 164 194 462.4 1.5 0.5 464.0 463.0
Design 50 1720 176 208 462.7 2.5 1.1 465.2 463.9
i Q'Q U : 7 Uy UUy i i i . Base 100 2050 178 212 462.8 3.9 1.2 466.7 464.0
Scour Deisgn Check 200 2250 178 214 462.8 4.8 2.8 467.6 465.6
Existing Overtopping 200 2250 178 NA 462.8 3.9 NA 466.7 NA
Max. Calc. 500 2870 203 244 463.5 4.4 3.8 467.8 467.2
Proposed Overtopping| 500 2870 NA 244 463.5 NA 3.8 NA 467.2
10'-0"
Typ. 25 gn
30'-0" Bridge approach Cha/me/ Wigep,
slab, typ.
57'-0" Back to back abutments Range 9E, 4th P.M.
7
PLAN DESIGN SPECIFICATIONS Pl
2020 AASHTO LRFD Bridge Design > ,ﬁw"ﬂj%i""
Specifications, 9th Edition L
HIGHWAY CLASSIFICATION DESIGN STRESSES S | jék i
FAP 318 IL Rte. 29 - =
Functional Class: Other Principal Arterial EIELD UNITS LOADING HL-93 g /?%L l h GENERAL PLAN
it e L 8% (32 fc = 3,500 psi Allow 50#/5q. ft. for future wearing surface. SR /7 s/ IL 29 OVER BARRVILLE CREEK
: : f'c = 4,000 psi (Superstructure) | — &
- DHv: 813 fy = 60,000 psi (Reinforcement) SEISMIC DATA Proposed E;(‘i:' )\, ! F.AP. RTE. 318 - SEC. (3-B) BR
Design Speed: 55 m.p.h. PRECAST PRESTRESSED UNITS Structure = MARSHALL COUNTY
Posted Speed: 55 m.p.h. o , Seismic Performance Zone (SPZ) = 1
Two Way Traffic )’:éi - 235533 555/ Design Spectral Acceleration at 1.0 sec. (SD1) = 0.105 STATION 1277+92.00
Directional Distribution: 50:50 -9 Design Spectral Acceleration at 0.2 sec. (S5DS) = 0.165
fpu - 270,000 psi (0.6" © Low Relaxation Strands) gn =P Soil Site Class = D LOCATION SKETCH STRUCTURE NO. 062-0074
fpbt = 202,300 psi (0.6" @ Low Relaxation Strands)
Hurst-Rosche, Inc. | USER Name DESIGNED -  CJC REVISED - FA SECTION CoUNTY | JOTAL | SHEET
H T R ek o eviseD STATE OF ILLINOIS GENERAL PLAN AND ELEVATION :s. - Sl SH;EETS l\:O,
pussoro.lL [ rorsone oRAWN - e REVISED - DEPARTMENT OF TRANSPORTATION STRUCTURE NO. 062-0074 CONTRAGT NO_ 63833
JOB NO. 192-3091 PLOT DATE 1/20/2022 CHECKED - cJc REVISED - SHEET 1 OF 2 [ILLINOIS | FED. AID PROJECT

12/16/2022  10:55:53 AM



MODEL: $MODELNAMES

FILE NAME: X:\Projects\Current\192-3091 IDOT D4 WO11 IL 29 over Barrville Creek (TSL-Hyd Rep)\Dgn\D468E33-002-typical.dgn

46'-10" out to out

Temporary Concrete
Barrier, typ.

¢ Roadway
1'-5" 10'-0" Shoulder 12'-0" Lane 12'-0" Lane 10'-0" Shoulder 1'-5"
22'-8" Stage I Construction 24'-2" Stage 11 Construction
Stage Construction Line 9.
18'-2" Stage II Traffic 5_3" 3-0" 18'-10" Stage I Traffic
Profile Grade
and Crown

o7

5 spaces at 8-4"=41'-8"

9 1.5% )
2.0% . 15% ( S 2:0% _
1L27-1830
9" PPC Beams
Stage Removal Line
24'-674" Stage I Removal 23'-0%" Stage 11 Removal

o_7m

Bridge Omission

1'-0"

Const. joint 7\

Granular Backfill

PPC I-beam

|
Approach slab %
|

B2

Jetas

2 (
i AL

Geocomposite

min.

_— Wall Drain

Steel H or metal

shell piles

20"

Structure Excavation
1

i 4

Geotechnical Fabric for

4" @ Perforated

French Drains
7
Drainage Aggregate

pipe underdrain

—~— Bk. of Abut.

SECTION THRU INTEGRAL ABUTMENT

(Horiz. dim. @ Rt. L's)

CROSS SECTION

(Looking North)

GENERAL PLAN & ELEVATION
IL 29 OVER BARRVILLE CREEK

SECTION (3-B) BR
MARSHALL COUNTY
STATION 1277+92.00
STRUCTURE NO. 062-0074

H

Hurst-Rosche, Inc.

PROFESSIONAL DESIGN NUMBER: 154-000296

1400 E. TREMONT ST.

- STATE OF ILLINOIS

HILLSBORO, IL
PH: 217.532.3959

- DEPARTMENT OF TRANSPORTATION

JOB NO. 192-3091

USERNAME = DESIGNED - cJc REVISED -
CHECKED - cJCc REVISED

PLOTSCALE = DRAWN - BP REVISED

PLOTDATE = 1/20/2022 CHECKED - CJC REVISED -

TYPICAL SECTION AND DETAILS
STRUCTURE NO. 062-0074

FAS. TOTAL | SHEET
RTE. SECTION COUNTY | SHEETS| NO.
318 (3B)BR MARSHALL | 2 )

SHEET 2 OF 2 SHEETS

CONTRACT NO. 68E33

‘ ILLINOIS | FED. AID PROJECT

12/16/2022

11:13:59 AM




lllinois Department Page 1 of 2

of Transportation SOIL BORING LOG

%3$'°“ of Highways Date  9/23/21
ROUTE FAP 318 (IL 29) DESCRIPTION Structure boring for north abutment LOGGED BYJS (Terracon)
SECTION (3-B) BR LOCATION IL-29 over Barrville Creek, SEC. 26, TWP. 12 N, RNG. 9, 4" PM,
Latitude 40.9973, Longitude -89.4432
COUNTY Marshall County  DRILLING METHOD Mud Rotary HAMMER TYPE Automatic
062-0008 (EX)
STRUCT.NO. __ 062-0074 (PR) D| B | U | M | gyrface Water Elev. «# |(D| B | UM
Station 1277+92 E| L C o Stream Bed Elev. ft E| L C o
P| O S | P| O S |
BORING NO. SB-1 T W S || Groundwater Elev.: T W S
Station 1277+67 H| S Q| T First Encounter 458.9 ft¥ |H| S |Qu | T
Offset 18.0 ft RT Upon Completion 4569 ft\/
Ground Surface Elev. __ 467.40 (ft)| (/6") | (tsf) | (%) || After Hrs. ft | (ft)| (/6") | (tsf) | (%)
Asphalt, approximate thickness of ] Silt Loam, with gravel and ]
2" cobbles, brown, medium stiff to
Concrete, approximate thickness 46590 | | stiff, very moist 5
of 16" / 5 6 14
FILL: Silty Loam, trace gravel, 4 17 8
brown, very moist | 4
46340 | 4 ] 3
Clay, brown, stiff | 4 [ 12| 26 | 3 15
5| 4 B 25| 4
] 3 ] 4
3 111 25 440.40 3 26
3 B Silty Clay Loam, brown, stiff, wet 2
to very moist
Y _| ]
3 3
B 3 16 | 23 B 5 16
-10 3 B 30 6
AVAR. _|
456.40
Silt Loam, brown, medium stiff, 3 N
moist to very moist 5 17
— 5 —
2 11
|2 13 43290 | 3 12
15| 3 Sandy Clay Loam, with gravel and 35| 6
coal, brown to black, loose, moist
— 5 __
No Recovery from 16.5 to 19.5 3 -
1
429.40
| Sand, brown, medium dense, |
1 moist 12
B 3 15 ] 8 12
44740 20| 4 0] 11

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)
BBS, form 137 (Rev. 8-99)



lllinois Department Page 2 of 2

of Transportation SOIL BORING LOG

ﬁ,“g?” of Highways Date  9/23/21
ROUTE FAP 318 (IL 29) DESCRIPTION Structure boring for north abutment LOGGED BYJS (Terracon)
SECTION (3-B) BR LOCATION IL-29 over Barrville Creek, SEC. 26, TWP. 12 N, RNG. 9, 4" PM,
Latitude 40.9973, Longitude -89.4432
COUNTY Marshall County  DRILLING METHOD Mud Rotary HAMMER TYPE Automatic
062-0008 (EX)
STRUCT.NO. __ 062-0074 (PR) D| B | U | M | gyrface Water Elev. ft
Station 1277+92 E| L C o Stream Bed Elev. ft
P| O S |
BORING NO. SB-1 T W S || Groundwater Elev.:
Station 1277+67 H| S Q| T First Encounter 4589 ¥
Offset 18.0 ft RT . Upon Completion 4569 ft\/
Ground Surface Elev. __ 467.40  ft |(ft)| (/6") | (tsf) | (%) || After Hrs. ft
Sand, brown, medium dense, ]
moist (continued) 426.40
Shale, highly weathered, gray, |
hard, very moist to wet
50/3" 14
45
50/2" 20
50
413.90
Coal Seam, black, hard, wet 50/3" 24
412.40 55
End of Boring |
60|

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)
BBS, form 137 (Rev. 8-99)



lllinois Department Page 1 of 2

of Transportation SOIL BORING LOG

ﬁ;‘{,‘?‘” of Highways Date  9/23/21
ROUTE FAP 318 (IL 29) DESCRIPTION Structure boring for south abutment LOGGED BYJS (Terracon)
SECTION (3-B) BR LOCATION IL-29 over Barrville Creek, SEC. 26, TWP. 12 N, RNG. 9, 4" PM,
Latitude 40.9972, Longitude -89.4431
COUNTY Marshall County  DRILLING METHOD Mud Rotary HAMMER TYPE Automatic
062-0008 (EX)
STRUCT.NO. ___ 062-0074 (PR) D| B | U | M | gyrface Water Elev. «# |(D| B | UM
Station 1277+92 E| L C o Stream Bed Elev. ft E| L C o
P| O S | P| O S |
BORING NO. SB-2 T W S || Groundwater Elev.: T W S
Station 1278+28 H| S | Q | T | First Encounter 4509 ft¥ |H| S |Qu | T
Offset 16.0 ftLT Upon Completion 4574 ft\/
Ground Surface Elev. __ 467.40  ft |(ft)| (/6") | (tsf) | (%) || After Hrs. ft [(ft)] (/6") | (tsf) | (%)
Asphalt, approximate thickness of | Clay, trace gravel, medium stiff to |
13" 466.30 soft (continued)
FILL: Silt Loam, trace gravel, — 0 _
brown and orange 1 0 |dist. | 22
4 16 2
1 2
| 44390 |
1 Sandy Loam, brown, loose to 4
1 24 || medium dense, wet 3 23
5| 2 25| 4
461.40 o
Silt Loam, trace gravel, brown, 4 8
medium stiff, very moist to wet 4 16 6 18
v ¢ ik
] 4 1 10
N 3 22 N 8 13
v -10] 3 30| 6
456.90 ]
Silt, brown, very soft, wet
0
0 30 n
— 0 |
434.40
] Shale, slightly weathered, gray, ]
0 hard, wet 50
0 25 50/2" 19
15| 1 35
450.90 1 N
Silt Loam, trace gravel, brown, 2 20
wet, medium stiff 3
44840 | O 50/4" 16
Clay, trace gravel, medium stiff to | 2 |10 26 |
soft 20| 2 B -40

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)
BBS, form 137 (Rev. 8-99)



lllinois Department Page 2 of 2

of Transportation SOIL BORING LOG

},’3“(’,‘?” of Highways Date  9/23/21
ROUTE FAP 318 (IL 29) DESCRIPTION Structure boring for south abutment LOGGED BYJS (Terracon)
SECTION (3-B) BR LOCATION IL-29 over Barrville Creek, SEC. 26, TWP. 12 N, RNG. 9, 4" PM,
Latitude 40.9972, Longitude -89.4431
COUNTY Marshall County  DRILLING METHOD Mud Rotary HAMMER TYPE Automatic
062-0008 (EX)

STRUCT.NO. __ 062-0074 (PR) D| B | U | M |syrface Water Elev. ft

Station 1277+92 E| L C o Stream Bed Elev. ft

P| O S I

BORING NO. SB-2 T W S || Groundwater Elev.:

Station 1278+28 H| S | Q | T | First Encounter 459.9 VY

Offset 16.0 ftLT . Upon Completion 4574 ft\/

Ground Surface Elev. __ 467.40  ft |(ft)| (/6") | (tsf) | (%) || After Hrs. ft
Shale, slightly weathered, gray, ]
hard, wet (continued)

50/4" 17

End of Boring

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)
BBS, form 137 (Rev. 8-99)



485
480
475
12] 167 SHI
470 A 1278+28
5 © 1o] L
14 10 | b e e
1 ' 137 Asphait R
465 — + BAA/H TTT%?&?H-EY-eElG-50—“9-"5@--—--—--—-—--————-—————————-————————--——-—E-/NA-71-6 -
_B/1.2B/2 Z(FILL) Brown, soft|to |mediums Nak24
7 EIXISTING | CHANNEL gtiff SILTY LOAM (FILL)
%éw 460 6/1.18/2 Briown T|T NAAER- o - o = S
g2 5/1.6B/2 sHiff 6/NAY22
Bosi: ’ CLAY —
2e2:3 - oAt - - -7 7" 77 SR G R it bl bl
P 455 B
z |2 57/NA/1 P R 1/NAY25
S Briown, madium stiff [to stifif SILTY | LOAM + =7 Brown) very soft| SILT
4/NA/N + = _ S/NAL20 R AR
450 5 St St i b
7/NA/1 _ 7T _|_Briownm, medium_stiff SILT LOAM | 4/5.08)26 Q@ _|_ _|_ |
14/NA/1 T 2/NAY22
445 -
T/NA/1 =T Soft to medium stiff| CLAY _ JNA2TY= = = = =
5/NA/2 == -7 14/NAY18
440 RIS R At o 5 FEESTE FERPLE! PRIRTE SRR FEPER () ASAIER] (SR RSN MPLISH SRR (RSN ARSRSS [NFSIS EIRTEN) LLRTAIN TREEIR) HESRH RPLES IAIRRH FIRSEIS DEEE PRt [
11/NA/1 B et 14/NAY13
i q -
Brown, | sTITf SILTY CLAY LOAM [ P et i Brown,| looge fo medium dense SANDY | LOAM
435 i o B
9/NA/1 0 T R, s e Tt -f L[ IR, VI prtn R g pa
ST S B T 77 7 " Brown g bidck, |loose SANDY CLAY LOAM| _ | _ 4 - —F—-~=|7 7|7 7|7 "
430 _ ___-————:"'::——"
5 - +119/NA71p | Browh, mediym dense. — |- =|= 7|~ 50/4in/NAY16
AND| _ ==~
425 —+-r- Gray, |hard SHALE
£ 50/Bin/NA/1 50/4ih/NAY17
o 171420
g8 e 50/2in/NA/2
2283812 415
=RE- Roz3in/Na2i |- [ - J-Jd -4 -1 _-1_1
Sle |k Black, Hard| COAL
i 410
8405
g 400
E
g 1277+40 1277450 1277460 1277+70 1277180 1277490 [278+00 1278710 1278420 1278430 1278+40 1278+50
F
Eg USER NAME = withrowjm DESIGNED - ___ _ REVISED - FA.P SECTION COUNTY TOTAL | SHEE
§§ DRAVN REVISED STATE OF ILLINOIS L 29SUOB\/SEURRFBAACRER\/PIFE(EEILCEREEK %EES (3-B) BR MARSHALL S'—E,E,TS ,N,c,),
éi PLOTSCAVE = 400000 [ in CHECKED - — REVISED - DEPARTMENT OF TRANSPORTATION 062-0008 (EX) 062-0074 (PR)| CONTRACT NO. g8E33
L PLOT DATE = 4/29/2022 DATE - REVISED - SCALE: _________ ‘ SHEET ___ OF ___ SHEETS‘ STA. 1277+40 TO STA. 1278+50 [ILLINOIS | FED. AID PROJECT




lllinois Department
of Transportation

SEISMIC SITE CLASS DETERMINATION

PROJECT TITLE====:

Substructure 1

Substructure 2

Base of Substruct. Elev. (or ground surf for bents| 460.45|ft. Base of Substruct. Elev. (or ground surf for bents| 460.45(ft.

Pile or Shaft Dia. 12|inches Pile or Shaft Dia. 12]inches
Boring Number SB-1 Boring Number SB-2

Top of Boring Elev. 467.4|ft. Top of Boring Elev. 467.4|ft.
Approximate Fixity Elev. 454.45 ft. Approximate Fixity Elev. 454.45 ft.

Individual Site Class Definition:

Individual Site Class Definition:

N (bar): 5 (Blows/ft.) Soil Site Class D <----Controls N (bar): 4 (Blows/ft.) Soil Site Class E
Ngp, (bar): 25 (Blows/ft.) Soil Site Class D Ney (bar): 17 (Blows/ft.) Soil Site Class D <----Controls
s, (bar): (ksf) NA, H < 0.1*H (Soil) s, (bar): 4.12 (ksf) Soil Site Class C
Seismic Bot. Of Layer Seismic Bot. Of Layer
Soil Column Sample |[ Sample Description Soil Column Sample || Sample Description
Depth Elevation|| Thick. N Qu Boundary Depth Elevation|| Thick. N Qu Boundary
(ft) (ft.) (tsf) (ft) (ft.) (tsf)
464.9] 2.50] 8 464.9| 2.50 6
463.4] 1.50] 8 B 463.9| 1.00 6
460.9] 2.50] 8| 1.20 461.4] 2.50 3 B
458.4] 2.50 6] 1.10 458.9| 2.50 8
456.4] 2.00] 6| 1.60 B 456.9) 2.00 6 B
0.6 453.9] 250 10 0.1 454.4] 2.50 1
3.1 451.4] 2.50] 5 241 452.4] 2.00 1
5.6 448.9| 2.50 4 3.6 450.9| 1.50 1 B
8.1 446.4] 2.50] 7 6.1 448.4] 2.50 5 B
10.6 443.9] 250 14 8.6 445.9| 2.50 4| 1.00
13.1 441.4] 2.50] 7 10.6 443.9| 2.00 2 B
14.6 439.9) 1.50] 5 B 131 w14 250 7
171 437 4] 250 11 15.6 438.9 2.50[ 14
19.6 434.9] 250 11 18.1 436.4] 2.50| 14|
221 432.4] 2.50] g B 20.1 434.4] 2.00[ 14 B
241 430.4] 2.00 9 100.0 354.5] 79.90( 100[ 5.00 R
251 429.4] 1.00 9 B
271 427.4 2.00] 19
28.1 426.4] 1.00] 19 B
100.0 354.5] 71.90| 100| 5.00 R

Substructure 3

Base of Substruct. Elev. (or ground surf for bents) ft.
Pile or Shaft Dia. inches
Boring Number
Top of Boring Elev. ft.
Approximate Fixity Elev. ft.
Individual Site Class Definition:
N (bar): (Blows/ft.) NA
Ngp, (bar): (Blows/ft.) NA
s, (bar): (ksf) NA
Seismic Bot. Of Layer
Soil Column Sample | Sample Description
Depth Elevation|| Thick. N Qu Boundary
(ft) (ft.) (tsf)

Substructure 4
Base of Substruct. Elev. (or ground surf for bents

ft.

Pile or Shaft Dia.

inches

Boring Number

Top of Boring Elev.

ft.

Approximate Fixity Elev.

ft.

Individual Site Class Definition:

N (bar): (Blows/ft.) NA
Nep (bar): (Blows/ft.) NA
s, (bar): (ksf) NA
Seismic Bot. Of Layer
Soil Column Sample || Sample Description
Depth Elevation| Thick. N Qu Boundary

(ft) (ft.) (tsf)

Global Site Class Definition: Substructures 1 through 2

N (bar): 20 (Blows/ft.) Soil Site Class D
Ngy, (bar): 1 (Blows/ft.) Soil Site Class D <----Controls
s, (bar): (ksf) NA, H < 0.1*H (Total)
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EiAASHTO Earthquake Ground Motion Parameters E. V. Leyendecker, A.D. Frankel, and K. S.... =: O X
le Help

AASHTO Guide Specifications for
LRFD Seismic Bridge Design

This program allows the user to obtain seismic design parameters for sites in the 50 states

of the United States, Puerto Rico and the U.S. Virgin Islands. Ground motion maps are also|
included in PDF format. B o

f.4 ANALYSIS - Map Parameters, Design Parameters, and Response Spectra
Click on Okay to begin calculatio: File

=

Correct application of the data obfain
responsibiity of the user. This softw
design and/or analysis.

a USGS

SRS FoX 3 AL FIR AT

e ————— R

Preject Name Help

Input Data and Parameter Calculations

Select Geographic Region

IConterminous 48 States Z|

Guidelines Edition

|200? AASHTO Bridge Degign Guidelines

Specify Site Location by Latitude-Longitude or Zip Code
(* Latitude-Longitude : Recommended (" Zip Code

|40.99847 [-59.4434

Latitude (50.0 to 24.5) Longitude {-125.0 to -65.0)

Calculate Basic Design Parameters

Probability of Exceedance I?‘% PE in 75 years
Calculate

PGA, Ss, and 51 As, 5Ds, and 5D1

Calculate I

Calculate Response Spectra

Map Spectrum | Design Spectrum l

View Spectra I

QOutput Calculations and Ground Motion Maps

2007 AASHTO Bridge Design Guidelines
AASHTO Spectrum for 7% PE in 75 years

Latitude = 40.996470
Longitude = -#89.44340¢
Site Class B
Data are based on a 0.05deg grid spacing.
Period Sa
(sec) (g)
0.0 0.845 PGA - Site Class B

0.2 0103 Ss - SiteClass B
1.0 0044 51 -SiteClass B

Conterminous 48 States
2007 AASHTO Bridge Design Guidelines
Spectral Response Accelerations SDs and SD1
Latitude = 40.996470
Longitude = -#89.44340¢
As =FpgaPGA, SDs =FaSs, and SD1 =Fv51
Site Class D - Fpga = 1.60, Fa= 1.60, Fv= 2.4¢
Data are based en a 0.05 deg grid spacing.
Period Sa
(sec) (g)
0.0 0.071 As -Site Class D
0.2 0.165 SDs - SiteClass D
1.0 0.105 SD1-SiteClass D

Clear Cutput View Maps
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SN 062-0074
Pile Design Tables

North Abutment - Boring SB-1

Nominal Required | Factored Resistance | Estimated Length Pile Cutoff
Pile Type & Size Bearing (kips) Available (kips) (feet) Elevation
HP 10 x 57 454 250 44 462.5
HP 12 x 53 418 230 42 462.5
HP 12 x 63 497 273 43 462.5
HP 12 x 74 589 324 45 462.5
HP 12 x 84 664 365 46 462.5
HP 14 x 73 578 318 43 462.5
HP 14 x 89 705 388 45 462.5
HP 14 x 102 810 445 46 462.5
HP 14 x 117 929 511 48 462.5
South Abutment - Boring SB-2
Nominal Required | Factored Resistance | Estimated Length Pile Cutoff
Pile Type & Size Bearing (kips) Available (kips) (feet) Elevation

HP 10 x 57 454 250 37 462.5
HP 12 x 53 418 230 34 462.5
HP 12 x 63 497 273 36 462.5
HP 12 x 74 589 324 38 462.5
HP 12 x 84 664 365 39 462.5
HP 14 x 73 578 318 35 462.5
HP 14 x 89 705 388 37 462.5
HP 14 x 102 810 445 39 462.5
HP 14 x 117 929 511 41 462.5




SN 062-0074
Soil Parameters for Lateral Pile Analysis

Expected
Groundwater Unit Weight | Cohesion Phi
Location Elevation (ft) | Elevation (ft) (pcf) (psf) (degrees) K (pci) Eso
460 to 456 120 1300 -- 393 0.008
North 456 to 440 115 1000 -- 233 0.009
Abutment 457 440 to 429 118 1500 -- 500 0.007
SB-1 429 to 426 115 - 34 - -
426 to 412 130 >4500 -- 1500 0.005
460 to 457 115 1000 -- 233 0.009
457 to 451 112 250 -- <30 >0.02
South 451 to 448 115 750 - 100 0.010
Abutment 457
SB-2 448 to 444 120 1000 -- 233 0.009
444 t0 434 112 -- 33 -- --
434 to 422 130 >4500 -- 1500 0.005
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