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

 
 
 

 Abbreviated Structure Geotechnical Report

 
Original Report Date: 11-28-18 Proposed SN: 032-0125 Route: FAI 55 (I-55) & FAP 326 (IL 47) 
Revised Date:            03-18-19    Existing SN: 032-0079 Section: [(32-3)HB-1]ES 
Geotechnical Engineer: Terry McCleary of McCleary Engineering County: Grundy 
Structural Engineer: Magued Zaglama of Bloom Companies, LLC Contract: 66H15 
 
Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):  Proposed SN 032-0125 is a two span, 247 ft.-4 inch back to back of abutments carrying IL 47 over I-55 at 
Dwight.  The 8 inch concrete deck on 48 inch plate girders will be supported by integral abutments and a center pier 
on piling.   The total factored loading is 2409 kips at the abutments and 4955 kips at the pier.  The pier foundation 
width is estimated at 94.62 ft.  Refer to attached TSL drawing for further information. 
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):  Six borings, all slightly more than 45' deep, taken in 1970, generally show a stiff to hard Clay Till with 
Qu's  ranging from 1.4 tsf to 7.6 tsf, with the bulk of the values above 4 tsf.  No bedrock or groundwater were reported 
in these borings.   
 
The existing plans show a 2 span structure  with vaulted abutments, and center pier supported by concrete piles.  
See attached for selected existing bridge plan sheets.  The pile driving records and footing diagrams for SN 032-0079 
are also attached.  
 
Three borings, all approximately 60 ft. deep, were taken in 2017.  Both abutment borings,  taken through about 25 ft. 
of bridge cone fill,  were reported to be very stiff to hard Silty Clay Loam Till Fill, with Qu's  ranging from 2.0 tsf to 6.6 
tsf, with the bulk of the values above 3.5 tsf.  The 4 to 5 ft. of material under the bridge cone fills is very stiff to hard 
Black Silty Clay Loam Brown & Gray Silty Clay Loess.  Below this material to the end of the borings was very stiff to 
hard Silty Clay Loam Till and Silty Clay Till with Qu's  ranging from 2.3 tsf to 9.2 tsf, with the bulk of the values above 
4 tsf.  
 
Bedrock was not reported in the borings.  Fine sand seams and a layer with free water were reported in the center 
pier and north abutment borings.  The groundwater level in these two borings was about 607.5 ft.upon completion.  
 
Additional subsurface exploration is not required except to possibly deepen the borings to account for the driven pile 
tip elevations.  See attached for the 2017 and 1970 borings and the subsurface profile. 
 
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:  The change in the profile of the structure is expected to be less than 1.0 ft. 
and will consist of a thicker pavement structure..  The existing embankment is almost 50 years old and shows no 
signs of any settlement problems.  There is expected to be little or no settlement.  No ground improvement/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:  There will be no new cuts 
or fill slopes.  A worst case scenario was analyzed for the temporary 2:1 end slope: the factor of safety against a 
slope failure is 7.35.  See attached.  No further testing 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:  N/A 

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:  This site has a soil site class of "C", the 
seismic performance zone, SPZ = 1.  The SDS = 0.129 g and the SD1 = 0.074 g. Because the SD1 is less than 0.15 g, a 
liquifaction analysis is NOT required. 
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Loam Till (continued)

End of Boring

3.7
S
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P
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S
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S
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S

4.5
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4.7
S
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S
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S
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Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

605.2
607.7

CME AutomaticHollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

01 (N.E. Quad.)
397+54

165.0 ft Lt.
647.74

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 10/25/17

Larry MyersIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

NE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  41.117773, Longitude  -88.413854
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4
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6
9

14

4
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6

Augered Bituminous Shoulder,
Gray & Brown Silty Clay Loam Till
Fill

Hard Gray & Brown Silty Clay
Loam Till Fill

Hard Gray & Brown Silty Clay
Loam Till Fill (continued)

Hard Black Silty Clay Loam with
Organics

Very Stiff Gray & Brown Silty Clay
Loess

Hard Brown & Gray Silty Clay
Loam Till

Very Stiff Gray Silty Clay Till
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P

4.0
P

4.0
P

4.1
B
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4.7
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2.0
P

6.8
S

7.2
S

7.2
S

3.0
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Groundwater Elev.:

HAMMER TYPE

1

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

CME AutomaticHollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

02 (S.W. Quad.)
396+77

150.0 ft Rt.
647.71

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 10/26/17

Larry MyersIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  41.116896, Longitude  -88.414099
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Very Stiff Gray Silty Clay Till
(continued)

Hard Gray Silty Clay Loam Till

End of Boring
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Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

CME AutomaticHollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

02 (S.W. Quad.)
396+77

150.0 ft Rt.
647.71

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 10/26/17

Larry MyersIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  41.116896, Longitude  -88.414099
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Augered Black Silty Clay Loam
Fill, Asphalt Millings Fill

Stiff Brown & Gray Silty Clay
Loess

Hard Brown & Gray Silty Clay
Loam Till

Very Stiff Gray Silty Clay Loam Till

Thin Sand Seams @ 17.5 Ft. with
Free Water

Very Stiff Gray Silty Clay Loam Till
(continued)

Hard Gray Silty Clay Loam Till -
Very Monolithic

1.5
P

4.0
P

8.7
S

9.3
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3.4
B

2.3
B

3.6
B

3.6
B

3.2
B
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S
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5.4
S

5.7
S
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Groundwater Elev.:

HAMMER TYPE

1

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

606.0
607.5

CME AutomaticHollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

03 (Center Pier)
397+63

14.0 ft Lt.
623.47

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 10/30/17

Larry MyersIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  41.117318, Longitude  -88.413775
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Hard Gray Silty Clay Loam Till -
Very Monolithic (continued)

Hard Gray Silty Clay Loam Till -
Very Monolithic (continued)

End of Boring
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Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

606.0
607.5

CME AutomaticHollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

03 (Center Pier)
397+63

14.0 ft Lt.
623.47

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 10/30/17

Larry MyersIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION
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Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  41.117318, Longitude  -88.413775
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Route Section County

Scale =______ Sheet ____ of _______ Sta. ____________ to Sta.________ Bridge number: __________________________

Designed by:
Drawn by:
Checked by:

Date:
Date:

Date:
ME

Cleary
ngineering

c
0

Boring B-1NE Quad.
Sta. 397+54 165' lt.
Elev. 647.74

Boring B-3 Pier
Sta. 397+63 14' lt.
Elev. 623.47

Boring B-2 SW Quad.
Sta. 396+77 150' rt.
Elev. 647.71

Augered Bit. Shoulder, gray/brown Silty Clay Loam Till fill

50 100 15050100150

Very stiff gray Silty Clay Loam Till fill
Hard gray Silty Clay Loam Till fill

Very stiff brown/gray Silty Clay Loam Till fill
Very stiff black Silty Clay Loam
Very stiff brown/gray Silty Clay Loess
Hard brown Silty Clay Loam Till

Hard to very stiff gray Silty Clay Loam Till

End of Boring

N - Qu - M%
11-2.0P-17
9-3.5P-15

12-4.0B-20
18-4.4S-13
13-4.1S-16
9-3.5S-21

13-3.9S-20
13-3.9S-17
12-3.5S-21
14-3.0P-22
9-2.9B-23

20-9.2S-17
18-7.6S-19
16-4.1S-21
12-3.7S-23
13-3.7S-20
6-3.0P-20

17-4.1S-16
17-4.3S-15
21-5.6S-15
18-4.5S-15
18-4.7S-14
16-4.5S-15
15-4.5S-15

Augered black Silty Clay Loam, Asphalt Millings fill
Stiff brown/gray Silty Clay Loess
Hard brown/gray Silty Clay Loam Till

Very stiff gray Silty Clay Loam Till

Hard gray Silty Clay Loam Till, very monolithic

N - Qu - M%
8-1.5P-22
8-4.0P-20

19-8.7S-18
20-9.3S-18
9-3.4B-18
7-2.3B-26
9-3.6B-18

12-3.6B-15
11-3.2B-15
12-5.8S-14
17-6.4S-14
17-6.4S-13
16-5.7S-15
14-5.4S-15
14-5.7S-15
18-5.9S-14
17-5.7S-16
17-5.7S-16
17-5.7S-15
18-5.7S-15
18-5.7S-15
19-5.7S-15
19-5.7S-15

Augered Bit. Shoulder, gray/brown Silty Clay Loam Till fill

Hard brown/gray Silty Clay Loam Till fill

Hard black Silty Clay  Loam w/organicsVery stiff brown/gray Silty Clay Loess
Hard brown/gray Silty Clay Loam Till

Very stiff gray Silty Clay Till

Hard gray Silty Clay Loam Till

End of Boring

End of Boring

N - Qu - M%
15-4.0P-15
14-4.0P-16
12-4.0P-18
11-4.1B-20
15-4.4S-17
20-4.7S-17
13-6.2S-18
15-6.6S-16
16-6.2S-19
19-4.5P-22
9-2.5P-21

15-6.8S-19
22-7.2S-18
23-7.2S-19
10-3.0B-23
12-3.0B-15
16-7.2S-13
20-7.8S-13
19-7.6S-13
20-7.4S-14
22-7.6S-13
26-7.8S-13

MLL 1-21-19
1 1

ILL 47 over I-55 at Dwight Subsurface Profile

032-0079
GrundyFAI-55 [(32-3)HB-1]ES
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18

Brownish Black Silty Clay

Very Stiff Gray Clay Till

Hard Gray Clay Till

Very Stiff Gray Clay Till

Hard Gray Clay Till

Hard Gray Clay Till (continued)

2.7
B

2.7
B

5.5
B

4.2
B

3.6
B

3.3
B

5.0
B

5.5
B

5.7
B

5.7
B

4.6
S

4.2
B

4.4
B

4.0
B

5.5
B

19
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17
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14

618.20

612.20

607.70

602.20
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Groundwater Elev.:

HAMMER TYPE

1

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

1 (S. Abut.)
397+49

99.0 ft Rt.
619.70

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/24/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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Hard Gray Clay Till (continued)

End of Boring
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S

4.2
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Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

1 (S. Abut.)
397+49

99.0 ft Rt.
619.70

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/24/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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Brownish Black Silty Clay

Stiff Yellowish Brown and Gray
Clay Till

Hard Gray Clay Till

Very Stiff Gray Clay Till

Medium Gray Fine Sand

Hard Gray Clay Till

Very Stiff Gray Clay Till

Very Stiff Gray Clay Till
(continued)

Hard Gray Clay Till

2.0
B

5.7
B

2.0
B

2.4
B

4.5
B

3.3
B

5.2
B

4.7
B

4.6
B

4.2
B

4.0
B

4.0
B

5.4
B

24

17
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618.40
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609.90
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602.90
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Groundwater Elev.:

HAMMER TYPE

1

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

2 (Pier)
397+67.5
0.0 ft CL

619.90

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20
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 8/24/70

W. CarterIL 47 over I-55 Interchange at Dwight
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DESCRIPTION
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Illinois Department of Transportation
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Hard Gray Clay Till (continued)

End of Boring
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T

(tsf)

U
C
S

Qu

(/6")

B
L
O
W
S

(%)(ft)

D
E
P
T
H

-45

-50

-55

-60

Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

2 (Pier)
397+67.5
0.0 ft CL

619.90

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/24/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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17

19

20

13

11

10

11

9

8

14

22

14

14

15

21

Brownish Black Silty Clay

Hard Yellowish Brown and Gray
Clay Till

Hard Gray Clay Till

Very Stiff Gray Clay Till

Very Stiff Gray Clay Till
(continued)

Loose Gray Silt Loam

Hard Gray Clay Till

5.5
B

7.0
B

5.9
B

3.4
B

3.4
B

2.8
B

2.8
B

2.8
B

4.7
S

5.2
B

4.1
B

4.1
B

4.2
B

5.9
B

17

18

17

18

19

19

18

14

14

13

14

14

14

14

618.20

612.70

609.70

597.70

595.20

M
O
I
S
T

(tsf)

U
C
S

Qu

(/6")

B
L
O
W
S

(%)(ft)

D
E
P
T
H

-5

-10

-15

-20

Groundwater Elev.:

HAMMER TYPE

1

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

3 (N. Abut.)
397+87

99.0 ft Lt.
619.70

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/24/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

NE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 

S
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22

19

18

Hard Gray Clay Till (continued)

End of Boring

6.1
B

5.0
S

4.4
B

13

13

14
573.20

M
O
I
S
T

(tsf)

U
C
S

Qu

(/6")

B
L
O
W
S

(%)(ft)

D
E
P
T
H

-45

-50

-55

-60

Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

3 (N. Abut.)
397+87

99.0 ft Lt.
619.70

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/24/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

NE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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  0
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9

15

18

13

8

11

15

10

14

18

18

16

18

16

17

Brownish Black Silty Clay

Hard Yellowish Brown Clay Till

Very Stiff to Hard Gray Clay Till

Stiff Gray Clay Till

Stiff Gray Clay Till (continued)

Hard Gray Clay Till

4.5
S

5.0
S

6.8
S

3.4
B

2.6
B

2.6
B

4.2
B

1.3
B

5.7
B

5.0
B

4.9
B

4.2
B

4.7
B

4.4
B

5.4
B

16

17

17

18

19

23

16

14

14

13

14

13

13

13

13

618.20

609.70

600.20

597.70

579.70

M
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S
T

(tsf)

U
C
S
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B
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(%)(ft)

D
E
P
T
H

-5

-10

-15

-20

Groundwater Elev.:

HAMMER TYPE

1

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

4 (N. Abut.)
397+30

99.0 ft Lt.
619.70

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/26/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

NE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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15

14

20

Very Stiff Gray Clay Till

Hard Gray Clay Till

End of Boring

3.8
B

3.6
B

4.7
S

18

16

13

575.20

573.20

M
O
I
S
T

(tsf)

U
C
S

Qu
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O
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S

(%)(ft)

D
E
P
T
H

-45

-50

-55

-60

Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

4 (N. Abut.)
397+30

99.0 ft Lt.
619.70

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/26/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

NE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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7

15

8

5

11

22

17

17

17

15

13

13

15

16

Brownish Black Silty Clay

Stiff Yellowish Brown Clay Till

Hard Gray Clay Till

Stiff to Very Stiff Gray Clay Till

6 in. Sand Seam @ 16 Ft.

Hard Gray Clay Till

Hard Gray Clay Till (continued)

Very Stiff Gray Clay Till

Hard Gray Clay Till

1.4
B

6.0
B

2.4
B

2.0
B

1.8
B

7.6
B

6.7
B

5.4
B

6.3
B

5.0
B

3.3
B

4.2
B

4.5
B

4.5
S

28

18

21

23

23

13

14

15

14

14

15

16

15

15

618.50

613.00

610.50

602.50

590.50

587.50

580.00
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U
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D
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-5
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-15

-20

Groundwater Elev.:

HAMMER TYPE

1

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

5 (Pier)
397+08
0.0 ft CL

620.00

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/26/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 

S
O

IL
 B

O
R

IN
G

  0
32

-0
07

9.
G

P
J 

 IL
_D

O
T

.G
D

T
  3

/2
6/

1
8

M
O
I
S
T

(tsf)

U
C
S

Qu

(/6")

B
L
O
W
S

(%)(ft)

D
E
P
T
H

-25

-30

-35

-40



17

45

22

Hard Gray Clay Till

Medium to Dense Gray Clay Till
(Stone Fragments)

End of Boring

4.7
B

3.0
S

5.7
S

16

9

13

577.50

573.50

M
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T
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-60

Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

5 (Pier)
397+08
0.0 ft CL

620.00

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/26/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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7

11

23

10

6

9

12

17

18

18

12

25

24

16

17

Brownish Black Silty Clay

Very Stiff Yellowish Brown Clay
Till

Hard Gray Clay Till

Stiff to Very Stiff Gray Clay Till

Hard Gray Clay Till

Hard Gray Clay Till (continued)

Medium Gray Clay Loam Till

Hard Gray Clay Till

2.4
B

4.4
B

5.7
B

2.2
B

1.8
B

2.4
B

6.0
B

6.7
B

6.7
B

5.7
B

5.2
S

2.0
S

2.0
S

4.9
B

4.7
B

25

21

17

23

20

30

16

14

14

14

15

11

11

12

13

617.80

614.80

609.80

601.80

589.30

584.80

M
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D
E
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T
H

-5

-10

-15

-20

Groundwater Elev.:

HAMMER TYPE

1

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

6 (S. Abut.)
396+89

99.0 ft Rt.
619.30

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/26/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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11
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Hard Gray Clay Till (continued)

End of Boring

4.9
B

5.2
B

4.7
B

13

12

12
572.80

M
O
I
S
T
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-60

Groundwater Elev.:

HAMMER TYPE

2

After

 ft
 ft

First Encounter

SOIL BORING LOG

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

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)

Surface Water Elev.
Stream Bed Elev.

 Dry
 Dry

Hollow Stem Auger

SECTION

FAI 55 (I-55)

[(32-3)HB-1]ES

Grundy

032-0079

6 (S. Abut.)
396+89

99.0 ft Rt.
619.30

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

397+16.20

2

 8/26/70

W. CarterIL 47 over I-55 Interchange at Dwight

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
Illinois Department of Transportation

SE 1/4, SEC. 33, TWP. 31N, RNG. 7E, 3rd PM,
Latitude  , Longitude 
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7.3467.346

W

 250.00 lbs/ft2

7.3467.346

Material Name Color Unit Weight
(lbs/Ō3) Strength Type Cohesion

(psf)
Phi
(deg)

Gray & Brown Silty Clay Loam Till Fill 120 Mohr‐Coulomb 1000 0

Very SƟff Gray Silty Clay Loam Till Fill 120 Mohr‐Coulomb 2000 0

Hard Gray Silty Clay Loam Till Fill 120 Mohr‐Coulomb 4200 0

Very SƟff Brown & Gray Silty Clay Loam Till Fill 120 Mohr‐Coulomb 3700 0

Very SƟff Black Silty Clay Loam 120 Mohr‐Coulomb 3000 0

Very SƟff Brown & Gray Silty Clay Loess 120 Mohr‐Coulomb 2900 0

Hard Brown Silty Clay Loam Till 120 Mohr‐Coulomb 8400 0

Hard to Very SƟff Gray Silty Clay Loam Till 120 Mohr‐Coulomb 5600 0

Tempoorary End Slope Stability Analysis
Undrained Conditions
IL 47 over I-55 at Dwight
Boring 01 (N.E. Quad.)

Lowest Factor of Safety for Slope 
Failure Shown

1:
1

2:1
I-55 Northbound

70
0

68
0

66
0

64
0

62
0

60
0

0 20 40 60 80 100 120 140 160 180

Analysis Method SLIDEINTERPRET 8.018    Bishop simplified
Company McCleary EngineeringScale 1:242Drawn By MEJ
File NameTemporary Slope Stability Analysis IL 47  over I-55 Undrained

Conditions slmd
Date 1/24/2019

Project

IL 47 over I-55 (at Dwight)  Temporary Endslope Stability Analysis (Undrained) Conditions

SLIDEINTERPRET 8.018



Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

PGA = 0.048 g As = 0.058 g

SS = 0.108 g SDS = 0.129 g

S1 = 0.043 g SD1 = 0.074 g

User–Specified Input
IL 47 over I-55 at Dwight
Tue September 18, 2018 14:34:46 UTC

2009 AASHTO Guide Specifications for LRFD Seismic Bridge Design
(which utilizes USGS hazard data available in 2002)

41.11764°N, 88.41934°W

Site Class C – “Very Dense Soil and Soft Rock”

USGS–Provided Output

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the accuracy of
the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

Design Maps Summary Report https://prod01-earthquake.cr.usgs.gov/designmaps/us/summary.php?temp...

1 of 1 9/18/2018, 9:35 AM



SEISMIC SITE CLASS DETERMINATION 

PROJECT TITLE=====

Substructure 1 Substructure 2 Substructure 3 Substructure 4 
Base of Substruct. Elev. (or ground surf for bents) 640.56 ft. Base of Substruct. Elev. (or ground surf for bents) 640.56 ft. Base of Substruct. Elev. (or ground surf for bents) 618.54 ft. Base of Substruct. Elev. (or ground surf for bents) ft.

Pile or Shaft Dia. 12 inches Pile or Shaft Dia. 12 inches Pile or Shaft Dia. 12 inches Pile or Shaft Dia. inches

Boring Number 01 (N.E. Quad.) Boring Number 02 (S.W. Quad.) Boring Number 03 (Center Pier) Boring Number

Top of Boring Elev. 647.74 ft. Top of Boring Elev. 647.71 ft. Top of Boring Elev. 623.47 ft. Top of Boring Elev. ft.

Approximate Fixity Elev. 634.56 ft. Approximate Fixity Elev. 634.56 ft. Approximate Fixity Elev. 612.54 ft. Approximate Fixity Elev. 0 ft.

Individual Site Class Definition: Individual Site Class Definition: Individual Site Class Definition: Individual Site Class Definition:

 N (bar): 16 (Blows/ft.)   Soil Site Class D  N (bar): 20 (Blows/ft.)   Soil Site Class D  N (bar): 16 (Blows/ft.)   Soil Site Class D  N (bar): 0 (Blows/ft.)   NA 

Nch (bar): 0 (Blows/ft.)   NA Nch (bar): 0 (Blows/ft.)   NA Nch (bar): 0 (Blows/ft.)   NA Nch (bar): 0 (Blows/ft.)   NA 

su (bar): 4.29 (ksf)   Soil Site Class C <----Controls su (bar): 4.64 (ksf)   Soil Site Class C <----Controls su (bar): 4.68 (ksf)   Soil Site Class C <----Controls su (bar): 0 (ksf)   NA 

Seismic Bot. Of Layer Seismic Bot. Of Layer Seismic Bot. Of Layer Seismic Bot. Of Layer

Soil Column Sample Sample Description Soil Column Sample Sample Description Soil Column Sample Sample Description Soil Column Sample Sample Description

Depth Elevation Thick. N Qu Boundary Depth Elevation Thick. N Qu Boundary Depth Elevation Thick. N Qu Boundary Depth Elevation Thick. N Qu Boundary

(ft) (ft.) (tsf) B (ft) (ft.) (tsf) B (ft) (ft.) (tsf) B (ft) (ft.) (tsf) B

0 0.0 645.2 2.50 5 1 B 0 0.0 645.2 2.50 5 1.00 B 0 0.0 621.0 2.50 5 1.00 B 0 0.0 0.0

0 0.0 642.7 2.50 11 2.00 0 0.0 642.7 2.50 15 4.00 0 0.0 619.0 2.00 8 1.50 B 0 0.0 0.0

0 0.0 640.7 2.00 9 3.50 B 0 0.0 640.2 2.50 14 4.00 0 0.0 616.5 2.50 8 4.00 0 0.0 0.0

0 0.0 638.2 2.50 12 4.00 0 0.0 637.7 2.50 12 4.00 0 0.0 614.0 2.50 19 8.70 0 0.0 0.0

0 0.0 635.7 2.50 18 4.40 0 0.0 635.2 2.50 11 4.10 0 1.1 611.5 2.50 20 9.30 B 0 0.0 0.0

0 1.3 633.2 2.50 13 4.10 B 0 1.8 632.7 2.50 15 4.40 0 3.6 609.0 2.50 9 3.40 0 0.0 0.0

0 4.3 630.2 3.00 9 3.50 0 4.3 630.2 2.50 20 4.70 0 6.1 606.5 2.50 7 2.30 0 0.0 0.0

0 6.8 627.7 2.50 13 3.90 0 6.8 627.7 2.50 13 6.20 0 8.6 604.0 2.50 9 3.60 0 0.0 0.0

0 9.8 624.7 3.00 13 3.90 0 9.3 625.2 2.50 15 6.60 0 11.1 601.5 2.50 12 3.60 0 0.0 0.0

0 12.3 622.2 2.50 12 3.50 B 0 11.8 622.7 2.50 16 6.20 B 0 13.6 599.0 2.50 12 3.20 B 0 0.0 0.0

0 13.8 620.7 1.50 14 3.00 B 0 13.8 620.7 2.00 19 4.50 B 0 16.1 596.5 2.50 12 5.80 0 0.0 0.0

0 16.3 618.2 2.50 9 2.90 B 0 16.3 618.2 2.50 9 2.00 B 0 18.6 594.0 2.50 17 6.40 0 0.0 0.0

0 18.8 615.7 2.50 20 9.20 0 18.8 615.7 2.50 15 6.80 0 21.1 591.5 2.50 17 6.40 0 0.0 0.0

0 21.3 613.2 2.50 18 7.60 B 0 21.3 613.2 2.50 22 7.20 0 23.6 589.0 2.50 16 5.70 0 0.0 0.0

0 23.8 610.7 2.50 16 4.10 0 23.8 610.7 2.50 23 7.20 B 0 26.1 586.5 2.50 14 5.40 0 0.0 0.0

0 26.8 607.7 3.00 12 3.70 0 26.3 608.2 2.50 10 3.00 0 28.6 584.0 2.50 14 5.70 0 0.0 0.0

0 29.3 605.2 2.50 13 3.70 0 28.8 605.7 2.50 12 3.00 B 0 31.1 581.5 2.50 18 5.90 0 0.0 0.0

0 31.8 602.7 2.50 6 3.00 0 31.3 603.2 2.50 16 7.20 0 33.6 579.0 2.50 17 5.70 0 0.0 0.0

0 34.3 600.2 2.50 17 4.10 0 33.8 600.7 2.50 20 7.80 0 36.1 576.5 2.50 17 5.70 0 0.0 0.0

0 36.8 597.7 2.50 17 4.30 0 36.3 598.2 2.50 19 7.80 0 38.6 574.0 2.50 17 5.70 0 0.0 0.0

0 39.3 595.2 2.50 21 5.60 0 38.8 595.7 2.50 20 7.40 0 41.1 571.5 2.50 18 5.70 0 0.0 0.0

0 41.8 592.7 2.50 20 4.50 0 41.3 593.2 2.50 22 7.60 0 43.6 569.0 2.50 18 5.70 0 0.0 0.0

0 44.3 590.2 2.50 18 4.70 0 43.3 591.2 2.00 26 7.80 B 0 46.1 566.5 2.50 19 5.70 0 0.0 0.0

0 46.8 587.7 2.50 16 4.50 0 100.0 534.6 56.66 23 7.60 B 0 48.6 564.0 2.50 19 5.70 0 0.0 0.0

0 48.3 586.2 1.50 15 4.50 B 0 0.0 0.0 0 50.6 562.0 2.00 19 5.70 B 0 0.0 0.0

0 100.0 534.6 51.66 17 4.60 B 0 0.0 0.0 0 100.0 512.6 49.40 19 5.70 B 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

1.00 1.00 1.00 0.00

Global Site Class Definition:  Substructures 1 through 3

 N (bar): 17 (Blows/ft.)   Soil Site Class D 
Nch (bar): 0 (Blows/ft.)   NA 

su (bar): 4.54 (ksf)   Soil Site Class C <----Controls

IL 47 over I-55 at Dwight  032-0125

Printed 3/1/2019 Page 1 of 2 BBS 149 (11/01/16)



INTEGRAL ABUTMENT FEASIBILITY ANALYSIS
Modified 10/30/17

GENERAL DATA
STRUCTURE NUMBER===================== TOTAL STRUCTURE LENGTH================ 247.33 FT
STRUCTURE TYPE =======================MULTI-SPAN NUMBER OF SPANS ======================2
STRUCTURE SKEW=======================11.154 DEGREES END SPAN LENGTH =================== 121.97 FT
SUPER. DATA IN REFERENCE TO SUB. DATA ==== ABUT 1 ADJACENT INTERIOR SPAN LENGTH ============0.01 FT

BEAM TYPE ===========================PLATE GIRDER
W36X150 W36X150
IL36-2438 IL27-1830

6 6
TOP FLANGE WIDTH ==================== 14.00 IN TOP FLANGE WIDTH ==================== 14.00 IN
TOP FLANGE THICKNESS ===================2.00 IN TOP FLANGE THICKNESS ===================2.00 IN
WEB DEPTH ========================= 48.00 IN WEB DEPTH ========================= 48.00 IN
WEB THICKNESS ========================0.50 IN WEB THICKNESS ========================0.50 IN
BOTTOM FLANGE WIDTH ================== 14.00 IN BOTTOM FLANGE WIDTH ================== 14.00 IN
BOTTOM FLANGE THICKNESS ================2.00 IN BOTTOM FLANGE THICKNESS ================2.00 IN
BEAM SPACING PERP. TO CL ================ 7.83 FT BEAM SPACING PERP. TO CL ================ 7.83 FT
SLAB THICKNESS =======================8.00 IN SLAB THICKNESS =======================8.00 IN
SLAB F'C ========================== 4.00 KSI SLAB F'C ========================== 4.00 KSI

ABUTMENT NAME ======================= ABUTMENT NAME =======================
ABUTMENT REFERENCE BORING ============= 02 S.W. Quad.) ABUTMENT REFERENCE BORING============= 01 (N.E. Quad.)
BOTTOM OF ABUTMENT ELEVATION ========== 640.56 FT BOTTOM OF ABUTMENT ELEVATION========== 640.56 FT
ESTIMATED NUMBER OF PILES AT ABUT. ======= 12 ESTIMATED NUMBER OF PILES AT ABUT.======= 12
PILE SPACING PERP. TO CL =================7.83 FT PILE SPACING PERP. TO CL =================7.83 FT

BOT. OF UNCONFINED N BOT. OF UNCONFINED N Qu
LAYER LAYER COMPRESSIVE S.P.T. LAYER LAYER COMPRESSIVE S.P.T. EQUIV. FOR
ELEV. THICKNESS STRENGTH VALUE ELEV. THICKNESS STRENGTH VALUE N VALUE
(FT) (FT) (TSF) (BLOWS/12 IN.) (FT) (FT) (TSF) (BLOWS/12 IN.) (TSF)

640.21 0.35 4.0 638.24 2.32 4.0
637.71 2.50 4.0 635.74 2.50 4.4
635.21 2.50 4.1 633.24 2.50 4.1
632.71 2.50 4.4 630.56 2.68 3.50
630.56 2.15 4.7

10.00 FT = TOTAL DEPTH ENTERED 10.00 FT = TOTAL DEPTH ENTERED

WEIGHTED AVERAGE Qu FOR ABUTMENT #1======= 4.28 TSF WEIGHTED AVERAGE Qu FOR ABUTMENT #2======= 3.99 TSF
PILE STIFFNESS MODIFIER FOR ABUTMENT #1 PILE STIFFNESS MODIFIER FOR ABUTMENT #2

 = 1/(1.45-[0.3*4.28])=================== 5.98 = 1/(1.45-[0.3*3.99])=================== 3.96

DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #1 = [5.98*12*0+3.96*12*247.33]/[5.98*12+3.96*12]========= 98.54 FT
DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #2 = [3.96*12*0+5.98*12*247.33]/[3.96*12+5.98*12]========= 148.79 FT

= Estimated expansion length for the indicated abutment.  Piles with an expansion length greater than this are suitable for consideration
   (Note:  The same size pile should be used at both abutments.)

ABUTMENT #1 DATA ABUTMENT #2 DATA

SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #1 SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #2

N VALUE
(TSF)

WEIGHTED AVG. Qu > 3.0 TSF WITH TRIB. LENGTH > 20%, INTEGRAL ABUTMENT STRUCTURE NOT ALLOWED

ABUT 1 (South) - EXPANSION LENGTH LIMIT CHART - 11.2 DEG. SKEW

South North

 EQUIV. FOR

032-0125

Qu

SUPERSTRUCTURE POSITIVE MOMENT REGION DATA (END OR MAIN SPAN) SUPERSTRUCTURE POSITIVE MOMENT REGION DATA (ADJACENT SPAN)

0 50 100 150 200 250 300

HP 8X36
HP 10X42

MS 12x0.25
HP 12X53
HP 10X57
HP 12X63
HP 14X73

MS 14x0.25
HP 12X74

MS 14x0.312
HP 12X84
HP 14X89

HP 14X102
HP 14X117

MS 16x0.312
MS 16x0.375

Expansion Length (ft)
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INTEGRAL ABUTMENT FEASIBILITY ANALYSIS

w/ PRE-CORED ABUTMENT PILES
Modified 10/30/17

GENERAL DATA
STRUCTURE NUMBER===================== TOTAL STRUCTURE LENGTH================ 247.33 FT
STRUCTURE TYPE =======================MULTI-SPAN NUMBER OF SPANS ======================2
STRUCTURE SKEW=======================11.154 DEGREES END SPAN LENGTH =================== 121.97 FT
SUPER. DATA IN REFERENCE TO SUB. DATA ==== ABUT 1 ADJACENT INTERIOR SPAN LENGTH ============0.01 FT

BEAM TYPE ===========================PLATE GIRDER
W36X150 W36X150
IL36-2438 IL27-1830

6 6
TOP FLANGE WIDTH ==================== 14.00 IN TOP FLANGE WIDTH ==================== 14.00 IN
TOP FLANGE THICKNESS ===================2.00 IN TOP FLANGE THICKNESS ===================2.00 IN
WEB DEPTH ========================= 48.00 IN WEB DEPTH ========================= 48.00 IN
WEB THICKNESS ========================0.50 IN WEB THICKNESS ========================0.50 IN
BOTTOM FLANGE WIDTH ================== 14.00 IN BOTTOM FLANGE WIDTH ================== 14.00 IN
BOTTOM FLANGE THICKNESS ================2.00 IN BOTTOM FLANGE THICKNESS ================2.00 IN
BEAM SPACING PERP. TO CL ================ 7.83 FT BEAM SPACING PERP. TO CL ================ 7.83 FT
SLAB THICKNESS =======================8.00 IN SLAB THICKNESS =======================8.00 IN
SLAB F'C ========================== 4.00 KSI SLAB F'C ========================== 4.00 KSI

ABUTMENT NAME ======================= ABUTMENT NAME =======================
ABUTMENT REFERENCE BORING ============= 02 (S.W. Quad) ABUTMENT REFERENCE BORING============= 01 (N.E. Quad)
BOTTOM OF ABUTMENT ELEVATION ========== 640.56 FT BOTTOM OF ABUTMENT ELEVATION========== 640.56 FT
ESTIMATED NUMBER OF PILES AT ABUT. ======= 12 ESTIMATED NUMBER OF PILES AT ABUT.======= 12
PILE SPACING PERP. TO CL =================7.83 FT PILE SPACING PERP. TO CL =================7.83 FT

BOT. OF UNCONFINED N BOT. OF UNCONFINED N Qu
LAYER LAYER COMPRESSIVE S.P.T. LAYER LAYER COMPRESSIVE S.P.T. EQUIV. FOR
ELEV. THICKNESS STRENGTH VALUE ELEV. THICKNESS STRENGTH VALUE N VALUE
(FT) (FT) (TSF) (BLOWS/12 IN.) (FT) (FT) (TSF) (BLOWS/12 IN.) (TSF)

640.21 0.35 0.0 1 638.24 2.32 0.0 1 0.7
637.71 2.50 0.0 1 635.74 2.50 0.0 1 0.7
635.21 2.50 0.0 1 633.24 2.50 0.0 1 0.7
632.71 2.50 0.0 1 630.56 2.68 0.00 1 0.7
630.56 2.15 0.0 1

10.00 FT = TOTAL DEPTH ENTERED 10.00 FT = TOTAL DEPTH ENTERED

WEIGHTED AVERAGE Qu FOR ABUTMENT #1======= 0.00 TSF WEIGHTED AVERAGE Qu FOR ABUTMENT #2======= 0.00 TSF
PILE STIFFNESS MODIFIER FOR ABUTMENT #1 PILE STIFFNESS MODIFIER FOR ABUTMENT #2

 = 1/(1.45-[0.3*0])===================== 0.69 = 1/(1.45-[0.3*0])===================== 0.69

DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #1 = [0.69*12*0+0.69*12*247.33]/[0.69*12+0.69*12]========= 123.67 FT
DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #2 = [0.69*12*0+0.69*12*247.33]/[0.69*12+0.69*12]========= 123.67 FT

= Estimated expansion length for the indicated abutment.  Piles with an expansion length greater than this are suitable for consideration
   (Note:  The same size pile should be used at both abutments.)

ABUTMENT #1 DATA --NOTE INPUT DATA REFLECTS 10' BENTONITE PRECORE ABUTMENT #2 DATA--NOTE INPUT DATA REFLECTS 10' BENTONITE PRECORE

SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #1 SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #2

N VALUE

0.7

(TSF)
0.7
0.7

ABUT 1 (South) - EXPANSION LENGTH LIMIT CHART - 11.2 DEG. SKEW

South North

 EQUIV. FOR

032-0125

0.7

Qu

SUPERSTRUCTURE POSITIVE MOMENT REGION DATA (END OR MAIN SPAN) SUPERSTRUCTURE POSITIVE MOMENT REGION DATA (ADJACENT SPAN)

0.7

0 50 100 150 200 250 300

HP 8X36
HP 10X42

MS 12x0.25
HP 12X53
HP 10X57
HP 12X63
HP 14X73

MS 14x0.25
HP 12X74

MS 14x0.312
HP 12X84
HP 14X89

HP 14X102
HP 14X117

MS 16x0.312
MS 16x0.375

Expansion Length (ft)
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PROPOSED STRUCTURE PRELIMINARY Integral Abutment
SN 032-0079 HL-93 no of piles 30 Allowed 35 ton/pile
Load on Pile  at Abutment (Expansion) Spans = 30 + 131.1667+131.1667 +30  <= includes approaches,  Span is to Back of Abutment for Reactions

HL-93 = HS 25 Reaction (k) Factor = 25   / 25  = 1
Lane 73.3 0.9 65.97 per 0.64 k /ft   => 114.53125   *   w
Truck 96.6 0 0

Dual truck 135.7 0.9 122.13
tandem 67.9 0 0 169.9 single truck

188.1  => 188.1 188.1 dual truck
No of lanes 7 per LRFD Simon

reduction factor 0.65 Adjustment
855.855 28.53 855.86

Spans = 131.1667+131.1667 k k/pile
R dl 31.5 per 0.64 k /ft   => 49.21875   *   w

Deck Area 62.111 0.15 49.21875  = 458.55 15.29 8 in 420.42 92%
k k/pile

Raised Median 15.75 0.15 49.21875  = 116.28 3.88 10.5 in 111.04
k k/pile

Barrier 6.19 0.15 49.21875  = 45.70 1.52 √ Type F = 3.095 SF 43.64
k k/pile Type L = 1.6039 SF in in ft cf

Overlay (ksf) => .050ksf => 4" 24 0.15 49.21875  = 177.19 5.91 1.5 in Steel girder 0.75 12 92.167 5.76 t 169.20 95%
t span/2 width k k/pile 0.5625 48 130.167 24.41

Approach Slab 1.2500 15 93.1667 0.15  = 262.03 8.73 1.25 16 92.167 12.80 b 262.03
diaphragms k k/pile 1.5 16 25 4.17 t

Superstructure (steel) 0.2200 12 49.21875 1.1  = 142.93 4.76 104.40 73%
k k/pile 1.5 16 25 4.17 b

Approach Raised Median 15.75 0.15 15.0  = 35.44 1.18 2.5 16 13 3.61 t 35.44
k k/pile

Approach Barrier 6.19 0.15 15.0  = 13.93 0.46 2.5 16 13 3.61 b 13.93
k k/pile 58.52 cf

Approach Overlay (ksf) 24 0.15 15.0  = 54.00 1.80 0.49 k/cf 54.00
k k/pile 28.67641 k

Abutment 22.6658 0.15 93.1667  = 316.75 10.56 per 130.167 ft 316.75
k k/pile equals 0.220305 k/ft

wing walls 74.3 0.15 2 1.00000  = 22.29 0.74 Hsoil = 0 ft Use: 0.22 22.29
k k/pile M soil + surcharge 0 ft from Wall size

Vertical Earth Load 40.5313 0 92.2083  = 0.00 0.00 no of piles 0.00
M long ( k ft) d  /     ƹd^2 k k/pile rows  in row d

Horizontal Earth Load 0.00 0 187.5 0.00 0.00   ƹd^2 = 1 30 2.5   => 187.5 0.00
k k/pile

Pedestrian LL 0 0.075 114.53125  = 0.00 0.00 0.00
k k/pile

2500.95 83.36 2408.99
k/pile 96%
41.68 1.191 > 1.15

Per Abutment ton/pile
Estimated DC 1074.9 k Superstructure
Estimated DC 339.0 k Substructure

Estimated DW 231.2 k
Estimated EV 0.0 k
Estimated EH 0.0 k
Estimated LL 855.9 k

Estimated BR 0.0 k
Total (Service Load) => 2500.9 k on a 2.5' x 93.1667' footing on 1 row of piles spaced at 3'-6" ?   <= new Integral abutment

Replace Deck with extension (2)
repair_quantities and cost_032-0079_IL-47 over I-55.xls    8:01 AM Exhibit G-1
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PROPOSED STRUCTURE PRELIMINARY
SN 032-0079 HL-93 no of piles 54 Allowed 35 ton/pile
Load on Pile  at pier   (Fixed) Spans = 30 + 131.1667+131.1667 +30  <= includes approaches,  Span is to Back of Abutment for Reactions

HL-93 = HS 25 Reaction (k) Factor = 25   / 25  = 1
Lane 88.5 0.9 79.65 per 0.64 k /ft   => 138.28125   *   w
Truck 70.8 0 0

Dual truck 115.4 0.9 103.86
tandem 49.9 0 0 159.3 single truck

183.51  => 183.51 183.51 dual truck
No of lanes 7 per LRFD Simon

reduction factor 0.65 Adjustment
834.9705 15.46 957.32 115%

Spans = 131.1667+131.1667 k k/pile
R dl 104.9 per 0.64 k /ft   => 163.90625   *   w

Deck Area 62.111 0.15 163.90625  = 1527.06 28.28 1585.00 104%
k k/pile composite

Raised Median 19.25 0.15 163.90625  = 473.28 8.76 k/ft/bridge over 12 girders w (k/ ft) 480.29
k k/pile 3.816 12 0.318

Barrier 6.19 0.15 163.90625  = 152.19 2.82 154.44
k k/pile k/ft/bridge over 12 girders w (k/ ft)

Overlay (ksf) => .050ksf => 4" 24 0.15 163.90625 590.06 10.93 3.6 12 0.300 598.80 101%
k k/pile

Approach slab 0.0000 15 93.1667 0.15  = 0.00 0.00 0.00
diaphragms k k/pile ton length

Superstructure (steel) 0.2200 12 163.90625 1.1  = 475.98 8.81 25.34 2 260.34 0.1947 480.00 101%
k k/pile 152.05 0.333333 260.34 0.1947

Pier (footing) 20.25 0.15 89  = 270.34 5.01 270.34
k k/pile

Pier( Stem) 687.3216 0.15 2.5  = 257.75 4.77 257.75
k k/pile

Pier( crash wall- added) 348.8065 0.15 2.833  = 148.23 2.74 148.23
k k/pile

wing walls 44.6592 0.15 0  = 0.00 0.00 0.00
k k/pile

Pedestrian LL 0 0.075 138.28125  = 0.00 0.00 0.00
k k/pile

Hydraulic uplift(on pier stem) 0 3.53 79.803 -0.0624  = 0.00 0.00 no of piles 0.00
M long ( k ft) d  /     ƹd^2 k k/pile rows  in row d

Breaking Force 2673.2 3.25 380.25 22.85 22.85   ƹd^2 = 2 18 3.25   => 380.25 22.85
k k/pile

Hydraulic uplift (on encasements) 0 0.5 1 -0.0624  = 0.00 0.00 0.00
k k/pile

4752.70 110.44 4955.00
k/pile 104%
55.22 1.578 > 1.15

Per Pier ton/pile
Estimated DC 2628.5 k Superstructure
Estimated DC 676.3 k Substructure

Estimated DW 590.1 k
Estimated EV k
Estimated EH k
Estimated LL 835.0 k

Estimated BR 22.8 k
Total (Service Load) => 4752.7 k on a 9' x 89' footing on 3 rows of piles spaced at 5'-1"   <= new pier footing similar to existing <= new piles need to miss existing piles.

Replace Deck with extension (2)
repair_quantities and cost_032-0079_IL-47 over I-55.xls    8:01 AM Exhibit G-1

Prepared by : RJO
8/15/2018



 
 
MAXIMUM NOMINAL REQUIRED BEARING PILE TABLES USING SOIL DATA for South Abut. and Pier 

*Maximum attainable bearing within the boring depth. 
*Maximum nominal bearing may be achieved; however, it occurs at a depth greater than the available 
boring data. 

South Abutment, Using Boring 02 (S.W. Quad.) Pier, Using Boring 03 (Center Pier)
Nominal 
Required 
Bearing 
(KIPS) 

Factored 
Resistance 
Available 
(KIPS) 

Estimated 
Pile Length 

(Ft.) 

Nominal 
Required 
Bearing 
(KIPS) 

Factored 
Resistance 
Available 
(KIPS) 

Estimated 
Pile Length 

(Ft.) 

MS 14 with 0.312” wall  MS 12, MS 14, MS 16 
141  78  22    These piles are not recommended 
259  142  32         
352  194  37         
444  244  44         
530  291  51*         
570  313  55**         

MS 16 with 0.312” wall    HP 10x42 
168  92  17    118  65  18 
298  164  27    196  108  26 
416  229  37    221  122  31 
521  287  44    276  152  38 
620  341  51*    310  170  43 
654  360  54**    335  184  47 

MS 16 with 0.375” wall  HP 12x53 
176  97  20    109  60  13 
298  164  27    218  120  23 
416  229  37    303  167  33 
521  287  44    365  201  41 
620  341  51*    419  230  47 
782  430  63**         

    HP 12x63 
        191  105  21 
        306  169  33 
        348  191  38 
        390  214  43 
        452  249  51 
        494  271  56 

    HP 14x73 
        132  73  13 
        263  145  23 
        376  207  33 
        474  261  43 
        523  288  48 
        578  318  53 

    HP 14x89 
        166  91  16 
        305  168  26 
        410  226  36 
        505  278  46 
        604  332  56* 
        705  388  66** 

     
             
             
             
             
             



 
 
 
 
 
 
 
         MAXIMUM NOMINAL REQUIRED BEARING 
         PILE TABLES USING SOIL DATA for North Abutment 
 

North Abutment, Using Boring 01 (N.E. Quad.)
Nominal 
Required 
Bearing 
(KIPS) 

Factored 
Resistance 
Available 
(KIPS) 

Estimated 
Pile Length 
(Ft.) 

MS 14 with 0.312” wall 
122  67  20 
229  126  29 
335  184  40 
458  252  50 
534  294  56* 
570  313  60** 
MS 16 with 0.312” wall 
158  87  22 
295  162  32 
425  234  42 
564  310  52 
620  341  56* 
654  360  59** 
MS 16 with 0.375” wall 
145  80  20 
295  162  32 
425  234  42 
564  310  52 
620  341  56* 
782  430  68** 
     
     
 
     
     
     
     
     

 
*Maximum attainable bearing within the boring depth. 
*Maximum nominal bearing may be achieved; however,  
it occurs at a depth greater than the available boring data. 



IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 
w/ 10 ft precore for bentonite

SUBSTRUCTURE=====================================
REFERENCE BORING ================================ 02 (S.W. Quad.)
LRFD or ASD or SEISMIC ============================== LRFD
PILE CUTOFF ELEV. ================================== 642.56 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING = 640.56 ft 570  KIPS 559  KIPS 308  KIPS 54 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ====== None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ===============None ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ========== None ft

TOTAL FACTORED SUBSTRUCTURE LOAD =============== 2409 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)========== 94.62 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ======= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ============ 203.68 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ============ 76.38 KIPS

PILE TYPE AND SIZE =============

Pile Perimeter============================== 3.665 FT. 0.000
Pile End Bearing Area=========================== 1.069 SQFT. 0.000

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

638.06 2.50 0.00 0 0.0 0.0 0 0 0 0 5
635.56 2.50 0.00 0 0.0 0.0 0.0 0 0 0 0 7
633.06 2.50 0.00 0 0.0 0.0 0.0 0 0 0 0 10
630.56 2.50 0.00 0 0.0 0.0 72.7 73 0 0 40 12
627.71 2.85 6.20 13 34.0 72.7 111.4 111 0 0 61 15
625.21 2.50 6.60 15 29.8 77.4 136.5 137 0 0 75 17
622.71 2.50 6.20 16 29.8 72.7 146.4 146 0 0 81 20
620.71 2.00 4.50 19 23.9 52.8 140.9 141 0 0 78 22
618.21 2.50 2.00 9 16.7 23.5 213.9 214 0 0 118 24
615.71 2.50 6.80 15 29.8 79.7 248.4 248 0 0 137 27
613.21 2.50 7.20 22 29.8 84.4 278.2 278 0 0 153 29
610.71 2.50 7.20 23 29.8 84.4 258.8 259 0 0 142 32
608.21 2.50 3.00 10 21.9 35.2 280.7 281 0 0 154 34
605.71 2.50 3.00 12 21.9 35.2 351.9 352 0 0 194 37
603.21 2.50 7.20 16 29.8 84.4 388.8 389 0 0 214 39
600.71 2.50 7.80 20 29.8 91.5 418.6 419 0 0 230 42
598.21 2.50 7.80 19 29.8 91.5 443.7 444 0 0 244 44
595.71 2.50 7.40 20 29.8 86.8 475.9 476 0 0 262 47
593.21 2.50 7.60 22 29.8 89.1 508.0 508 0 0 279 49
591.21 2.00 7.80 26 23.9 91.5 529.6 530 0 0 291 51
588.71 2.50 7.60 23 29.8 89.1 559.4 559 0 0 308 54
586.21 2.50 7.60 23 29.8 89.1 589.2 589 0 0 324 56
583.71 2.50 7.60 23 89.1

South Abut. IL 47 at Dwight

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

Metal Shell 14"Φ w/.312" walls

Driveable Length in Boring 
Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile
Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL
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Pile Design Table for South Abut. IL 47 at Dwight utilizing Boring #02 (S.W. Quad.)
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 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

118 65 22 122 67 24 113 62 22

174 95 24 148 81 27 155 85 24

203 111 27 157 86 32 187 103 27

218 120 32 170 93 34 204 112 32

236 130 34 223 122 37 220 121 34

291 160 37 245 135 39 294 162 37

322 177 39 263 144 42 327 180 39

348 191 42 276 152 44 349 192 42

370 203 44 295 162 47 364 200 44

Metal Shell 14"Φ w/.25" walls 314 173 49 388 214 47

137 75 17 326 179 51 413 227 49

141 78 22 Steel HP 10 X 57 427 235 51

214 118 24 125 69 24 448 246 54

248 137 27 151 83 27 469 258 56

259 142 32 161 88 32 Steel HP 14 X 73

281 154 34 174 96 34 135 74 22

352 194 37 228 126 37 177 98 24

389 214 39 252 138 39 214 118 27

419 230 42 269 148 42 241 133 32

444 244 44 283 156 44 259 143 34

Metal Shell 14"Φ w/.312" walls 302 166 47 340 187 37

137 75 17 322 177 49 378 208 39

141 78 22 334 184 51 414 228 42

214 118 24 351 193 54 435 239 44

248 137 27 369 203 56 464 255 47

259 142 32 Steel HP 12 X 53 492 271 49

281 154 34 109 60 22 508 279 51

352 194 37 146 80 24 532 293 54

389 214 39 177 97 27 557 306 56

419 230 42 196 108 32 Steel HP 14 X 89

444 244 44 211 116 34 137 75 22

476 262 47 281 155 37 182 100 24

508 279 49 312 172 39 219 121 27

530 291 51 334 184 42 244 134 32

559 308 54 349 192 44 263 144 34

Metal Shell 16"Φ w/.312" walls 372 205 47 346 190 37

95 52 12 396 218 49 384 211 39

140 77 15 409 225 51 421 231 42

165 91 22 Steel HP 12 X 63 442 243 44

257 142 24 110 60 22 470 259 47

298 164 27 150 82 24 499 274 49

302 166 32 181 100 27 515 283 51

327 180 34 198 109 32 539 297 54

416 229 37 213 117 34 564 310 56

459 253 39 287 158 37 Steel HP 14 X 102

493 271 42 317 174 39 139 76 22

521 287 44 337 186 42 185 102 24

558 307 47 353 194 44 223 123 27

596 328 49 376 207 47 248 136 32

620 341 51 400 220 49 266 146 34

Metal Shell 16"Φ w/.375" walls 414 227 51 350 193 37

95 52 12 434 239 54 389 214 39

140 77 15 455 250 56 425 234 42

165 91 22 Steel HP 12 X 74 448 246 44

257 142 24 112 61 22 477 262 47

298 164 27 153 84 24 506 278 49

302 166 32 184 101 27 522 287 51

327 180 34 201 111 32 547 301 54

416 229 37 216 119 34 572 314 56

459 253 39 291 160 37 Steel HP 14 X 117

493 271 42 322 177 39 131 72 20

521 287 44 343 189 42 140 77 22

558 307 47 358 197 44 189 104 24

596 328 49 382 210 47 228 125 27

620 341 51 406 223 49 251 138 32

654 360 54 420 231 51 269 148 34

688 378 56 441 243 54 356 196 37

Steel HP 8 X 36 462 254 56 395 217 39

134 74 34 432 238 42

171 94 37 454 250 44

189 104 39 483 266 47

203 112 42 513 282 49

215 118 44 529 291 51

230 127 47 554 305 54

245 135 49 579 319 56

255 140 51 Precast 14"x 14"

269 148 54 93 51 12

283 156 56 142 78 15

174 96 17

179 99 22
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE=====================================
REFERENCE BORING ================================ 03 (Center Pier)
LRFD or ASD or SEISMIC ============================== LRFD
PILE CUTOFF ELEV. ================================== 619.54 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING = 616.54 ft 578  KIPS 572  KIPS 314  KIPS 53 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ====== None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ===============None ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ========== None ft

TOTAL FACTORED SUBSTRUCTURE LOAD =============== 4955 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)========== 94.62 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ======= 3

Approx. Factored Loading Applied per pile at 8 ft. Cts ============ 139.65 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ============ 52.37 KIPS

PILE TYPE AND SIZE =============

Plugged Pile Perimeter========================== 4.700 FT. Unplugged Pile Perimeter=============== 6.975 FT.
Plugged Pile End Bearing Area==================== 1.379 SQFT. Unplugged Pile End Bearing Area========= 0.149 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

616.47 0.07 4.00 8 0.6 168.7 0.9 19.0 19 0 0 10 3
613.97 2.50 8.70 19 24.4 168.1 204.8 36.2 18.1 56.5 57 0 0 31 6
611.47 2.50 9.30 20 24.4 179.7 115.2 36.2 19.4 80.5 81 0 0 44 8
608.97 2.50 3.40 9 19.7 65.7 113.6 29.2 7.1 107.4 107 0 0 59 11
606.47 2.50 2.30 7 15.0 44.4 153.7 22.2 4.8 132.4 132 0 0 73 13
603.97 2.50 3.60 9 20.6 69.6 174.3 30.5 7.5 162.9 163 0 0 90 16
601.47 2.50 3.60 12 20.6 69.6 187.1 30.5 7.5 192.5 187 0 0 103 18
598.97 2.50 3.20 12 18.8 61.8 256.2 28.0 6.7 225.9 226 0 0 124 21
596.47 2.50 5.80 12 24.4 112.1 292.2 36.2 12.1 263.4 263 0 0 145 23
593.97 2.50 6.40 17 24.4 123.7 316.6 36.2 13.3 299.7 300 0 0 165 26
591.47 2.50 6.40 17 24.4 123.7 327.5 36.2 13.3 334.4 328 0 0 180 28
588.97 2.50 5.70 16 24.4 110.1 346.1 36.2 11.9 370.1 346 0 0 190 31
586.47 2.50 5.40 14 24.4 104.4 376.4 36.2 11.2 406.9 376 0 0 207 33
583.97 2.50 5.70 14 24.4 110.1 404.7 36.2 11.9 443.6 405 0 0 223 36
581.47 2.50 5.90 18 24.4 114.0 425.2 36.2 12.3 479.4 425 0 0 234 38
578.97 2.50 5.70 17 24.4 110.1 449.6 36.2 11.9 515.7 450 0 0 247 41
576.47 2.50 5.70 17 24.4 110.1 474.1 36.2 11.9 551.9 474 0 0 261 43
573.97 2.50 5.70 17 24.4 110.1 498.5 36.2 11.9 588.2 498 0 0 274 46
571.47 2.50 5.70 18 24.4 110.1 522.9 36.2 11.9 624.4 523 0 0 288 48
568.97 2.50 5.70 18 24.4 110.1 547.3 36.2 11.9 660.7 547 0 0 301 51
566.47 2.50 5.70 19 24.4 110.1 571.8 36.2 11.9 696.9 572 0 0 314 53
563.97 2.50 5.70 19 24.4 110.1 596.2 36.2 11.9 733.2 596 0 0 328 56
561.97 2.00 5.70 19 110.1 11.9

Pier IL 47 at Dwight

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

Steel HP 14 X 73

Driveable Length in Boring 
Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile
Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL PLUGGED
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Pile Design Table for Pier IL 47 at Dwight utilizing Boring #03 (Center Pier)
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 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84
92 51 11 91 50 13 93 51 11

119 65 13 108 59 16 115 63 13

141 77 16 118 65 18 141 78 16

159 87 18 156 86 21 156 86 18

201 110 21 179 99 23 196 108 21

231 127 23 196 108 26 228 126 23

257 141 26 207 114 28 259 143 26

277 152 28 221 122 31 274 150 28

300 165 31 241 133 33 290 160 31

328 180 33 260 143 36 316 174 33

355 195 36 276 152 38 340 187 36

379 208 38 293 161 41 359 197 38

Metal Shell 14"Φ w/.25" walls 310 170 43 380 209 41

100 55 8 327 180 46 401 221 43

111 61 11 Steel HP 10 X 57 423 232 46

145 80 13 93 51 13 444 244 48

170 94 16 111 61 16 465 256 51

190 105 18 121 67 18 487 268 53

244 134 21 159 88 21 508 279 56

281 154 23 184 101 23 Steel HP 14 X 73
311 171 26 202 111 26 81 44 8

332 183 28 212 117 28 107 59 11

358 197 31 227 125 31 132 73 13

392 215 33 247 136 33 163 90 16

424 233 36 267 147 36 187 103 18

451 248 38 282 155 38 226 124 21

Metal Shell 14"Φ w/.312" walls 300 165 41 263 145 23

100 55 8 317 174 43 300 165 26

111 61 11 335 184 46 328 180 28

145 80 13 352 194 48 346 190 31

170 94 16 370 203 51 376 207 33

190 105 18 387 213 53 405 223 36

244 134 21 405 222 56 425 234 38

281 154 23 Steel HP 12 X 53 450 247 41

311 171 26 89 49 11 474 261 43

332 183 28 109 60 13 498 274 46

358 197 31 135 74 16 523 288 48

392 215 33 150 82 18 547 301 51

424 233 36 187 103 21 572 314 53

451 248 38 218 120 23 Steel HP 14 X 89
481 265 41 248 136 26 83 45 8

511 281 43 262 144 28 109 60 11

541 297 46 278 153 31 135 74 13

Metal Shell 16"Φ w/.312" walls 303 167 33 166 91 16

121 67 8 327 180 36 190 104 18

132 72 11 344 189 38 230 127 21

173 95 13 365 201 41 268 148 23

201 111 16 386 212 43 305 168 26

224 123 18 406 223 46 332 183 28

290 159 21 Steel HP 12 X 63 351 193 31

333 183 23 91 50 11 382 210 33

367 202 26 112 61 13 410 226 36

391 215 28 138 76 16 431 237 38

420 231 31 151 83 18 456 251 41

459 252 33 191 105 21 480 264 43

496 273 36 222 122 23 505 278 46

527 290 38 253 139 26 530 291 48

561 309 41 265 146 28 554 305 51

595 327 43 281 155 31 579 318 53

629 346 46 306 169 33 604 332 56

Metal Shell 16"Φ w/.375" walls 330 182 36 Steel HP 14 X 102
121 67 8 348 191 38 84 46 8

132 72 11 369 203 41 111 61 11

173 95 13 390 214 43 137 75 13

201 111 16 410 226 46 168 92 16

224 123 18 431 237 48 192 106 18

290 159 21 452 249 51 233 128 21

333 183 23 473 260 53 272 149 23

367 202 26 494 271 56 308 170 26

391 215 28 Steel HP 12 X 74 337 185 28

420 231 31 92 51 11 356 196 31

459 252 33 113 62 13 387 213 33

496 273 36 139 77 16 416 229 36

527 290 38 154 85 18 437 240 38

561 309 41 193 106 21 462 254 41

595 327 43 225 124 23 487 268 43

629 346 46 256 141 26 512 281 46

663 365 48 269 148 28 536 295 48

697 383 51 286 157 31 561 309 51

731 402 53 311 171 33 586 323 53

765 421 56 335 184 36 611 336 56

Steel HP 8 X 36 353 194 38 Steel HP 14 X 117
92 51 18 374 206 41 86 47 8

120 66 21 395 218 43 112 62 11

137 76 23 417 229 46 139 77 13

151 83 26 438 241 48 171 94 16

161 88 28 459 252 51 195 107 18

173 95 31 480 264 53 238 131 21

189 104 33 501 275 56 277 152 23

204 112 36 314 172 26

217 119 38 342 188 28

231 127 41 361 198 31

245 135 43 392 216 33

259 142 46 421 232 36

273 150 48 442 243 38

468 257 41

493 271 43

518 285 46

543 299 48

569 313 51

594 327 53

619 340 56

Precast 14"x 14"
128 70 8

142 78 11

185 101 13

216 119 16

242 133 18
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 
w/ 10 ft precore for bentonite

SUBSTRUCTURE=====================================
REFERENCE BORING ================================ 01 (N.E. Quad.)
LRFD or ASD or SEISMIC ============================== LRFD
PILE CUTOFF ELEV. ================================== 642.56 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING = 640.56 ft 570  KIPS 564  KIPS 310  KIPS 59 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ====== None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ===============None ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) ========== None ft

TOTAL FACTORED SUBSTRUCTURE LOAD =============== 2409 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)========== 94.62 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ======= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ============ 203.68 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ============ 76.38 KIPS

PILE TYPE AND SIZE =============

Pile Perimeter============================== 3.665 FT. 0.000
Pile End Bearing Area=========================== 1.069 SQFT. 0.000

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

638.24 2.32 0.00 0 0.0 0.0 0 0 0 0 4
635.74 2.50 0.00 0 0.0 0.0 0.0 0 0 0 0 7
633.24 2.50 0.00 0 0.0 0.0 0.0 0 0 0 0 9
630.56 2.68 0.00 0 0.0 0.0 45.7 46 0 0 25 12
627.74 2.82 3.90 13 30.1 45.7 75.8 76 0 0 42 15
624.74 3.00 3.90 13 32.0 45.7 103.1 103 0 0 57 18
622.24 2.50 3.50 12 24.6 41.0 121.8 122 0 0 67 20
620.74 1.50 3.00 14 13.2 35.2 133.8 134 0 0 74 22
618.24 2.50 2.90 9 21.4 34.0 229.1 229 0 0 126 24
615.74 2.50 9.20 20 29.8 107.9 240.2 240 0 0 132 27
613.24 2.50 7.60 18 29.8 89.1 228.9 229 0 0 126 29
610.74 2.50 4.10 16 27.7 48.1 252.0 252 0 0 139 32
607.74 3.00 3.70 12 30.7 43.4 282.7 283 0 0 155 35
605.24 2.50 3.70 13 25.6 43.4 300.1 300 0 0 165 37
602.74 2.50 3.00 6 21.9 35.2 335.0 335 0 0 184 40
600.24 2.50 4.10 17 27.7 48.1 365.0 365 0 0 201 42
597.74 2.50 4.30 17 28.8 50.4 409.0 409 0 0 225 45
595.24 2.50 5.60 21 29.8 65.7 425.9 426 0 0 234 47
592.74 2.50 4.50 20 29.8 52.8 458.1 458 0 0 252 50
590.24 2.50 4.70 18 29.8 55.1 485.6 486 0 0 267 52
587.74 2.50 4.50 16 29.8 52.8 515.4 515 0 0 283 55
586.24 1.50 4.50 15 17.9 52.8 534.5 534 0 0 294 56
583.74 2.50 4.60 16 29.8 53.9 564.3 564 0 0 310 59
581.24 2.50 4.60 16 29.8 53.9 594.1 594 0 0 327 61
578.74 2.50 4.60 16 53.9

Metal Shell 14"Φ w/.312" walls

Driveable Length in Boring 
Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile
Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL

North Abut IL 47 at Dwight

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses
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Pile Design Table for North Abut IL 47 at Dwight utilizing Boring #01 (N.E. Quad.)
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 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

111 61 22 137 75 27 110 61 22

183 101 24 143 79 29 148 81 24

190 105 29 155 85 32 175 96 27

211 116 32 173 95 35 190 104 29

237 130 35 181 100 37 204 112 32

253 139 37 204 112 40 226 124 35

281 155 40 222 122 42 234 128 37

307 169 42 251 138 45 265 146 40

343 188 45 258 142 47 288 158 42

359 197 47 277 152 50 328 180 45

386 212 50 292 161 52 333 183 47

Metal Shell 14"Φ w/.25" walls 309 170 55 357 196 50

134 74 22 320 176 56 376 207 52

229 126 29 Steel HP 10 X 57 397 218 55

252 139 32 118 65 24 411 226 56

283 155 35 141 78 27 432 238 59

300 165 37 147 81 29 454 250 61

335 184 40 159 87 32 Steel HP 14 X 73

365 201 42 177 97 35 127 70 22

409 225 45 185 102 37 167 92 24

426 234 47 209 115 40 199 110 27

458 252 50 227 125 42 227 125 29

Metal Shell 14"Φ w/.312" walls 257 141 45 242 133 32

134 74 22 264 145 47 268 147 35

229 126 29 283 156 50 275 151 37

252 139 32 298 164 52 314 173 40

283 155 35 316 174 55 341 187 42

300 165 37 327 180 56 390 214 45

335 184 40 345 190 59 393 216 47

365 201 42 362 199 61 421 232 50

409 225 45 Steel HP 12 X 53 442 243 52

426 234 47 136 75 24 466 256 55

458 252 50 164 90 27 483 265 56

486 267 52 182 100 29 507 279 59

515 283 55 195 107 32 531 292 61

534 294 56 216 119 35 Steel HP 14 X 89

564 310 59 225 123 37 130 71 22

Metal Shell 16"Φ w/.312" walls 255 140 40 172 95 24

125 69 18 277 152 42 204 112 27

145 80 20 315 173 45 231 127 29

158 87 22 320 176 47 246 135 32

269 148 29 343 189 50 271 149 35

295 162 32 361 199 52 279 153 37

330 182 35 382 210 55 318 175 40

349 192 37 396 218 56 345 190 42

391 215 40 416 229 59 395 217 45

425 234 42 Steel HP 12 X 63 398 219 47

478 263 45 108 59 22 426 235 50

495 272 47 141 77 24 447 246 52

533 293 50 169 93 27 472 260 55

564 310 52 184 101 29 489 269 56

598 329 55 197 109 32 513 282 59

620 341 56 219 120 35 538 296 61

Metal Shell 16"Φ w/.375" walls 227 125 37 Steel HP 14 X 102

125 69 18 257 142 40 131 72 22

145 80 20 280 154 42 176 97 24

158 87 22 318 175 45 208 114 27

269 148 29 323 178 47 234 129 29

295 162 32 347 191 50 249 137 32

330 182 35 365 201 52 275 151 35

349 192 37 386 212 55 282 155 37

391 215 40 399 220 56 323 177 40

425 234 42 420 231 59 350 192 42

478 263 45 441 243 61 400 220 45

495 272 47 Steel HP 12 X 74 403 222 47

533 293 50 109 60 22 432 238 50

564 310 52 144 79 24 453 249 52

598 329 55 172 94 27 478 263 55

620 341 56 187 103 29 495 272 56

654 360 59 200 110 32 520 286 59

688 378 61 222 122 35 545 300 61

Steel HP 8 X 36 230 127 37 Steel HP 14 X 117

136 75 35 261 144 40 134 73 22

144 79 37 284 156 42 181 100 24

161 88 40 323 178 45 213 117 27

175 96 42 328 180 47 237 131 29

197 108 45 352 194 50 253 139 32

204 112 47 370 204 52 279 153 35

219 121 50 391 215 55 286 157 37

232 128 52 405 223 56 327 180 40

246 135 55 426 234 59 354 195 42

255 140 56 447 246 61 406 223 45

269 148 59 408 224 47

283 156 61 437 241 50

459 252 52

484 266 55

501 276 56

526 289 59

551 303 61

Precast 14"x 14"

131 72 18

155 85 20

170 94 22
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