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 Abbreviated Structure Geotechnical Report 

 

Original Report Date: 2/16/2017 Proposed SN: 101-0208/0209 Route: FAI 39 (I-39) 

Revised Date: 3/28/2017 Existing SN: 101-0067/0068 Section: (4-1,5)R 

Geotechnical Engineer: Kipkoech Chepkoit County: Winnebago 

Structural Engineer: Infrastructure Engineering, Inc. Contract: 64C24 

 
Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):   
 
The new structures will be three-span steel wide-flange bridges.  The substructures will consist of pile-supported 
integral abutments and multiple column piers with crash walls and pile-supported footings.  S.N. 101-0208 will replace 
existing S.N. 101-0067, which is the bridge carrying the eastbound traffic, and S.N. 101-0209 will replace existing 
S.N. 101-0068, which is the bridge carrying the westbound traffic.  According to information provided by the structure 
designer, the estimated vertical factored substructure loads are 1,470 to 1,610 kips at the abutments and 3,810 to 
3,750 kips at the piers.  The general plan and elevation drawing for the new structures is attached. 

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):   
 
Underground coal mine information available from ISGS indicates that the project area has not been undermined. 
 
Existing structure plans show the current structures are three span bridges.  The substructures are pile-supported 
stub abutments and hammerhead piers with pile-supported footings.  The existing structures were constructed in 
1962 and rehabbed in the early 1990’s, including deck replacement and substructure widening.  The abutments are 
supported by metal shell and H-piles, and the piers are supported by treated timber piles and H-piles.  Pile driving 
records from the original construction confirm that the existing piles are tipped either on bedrock or within glacial soils 
a few feet above bedrock.  The existing piles were driven to consistent lengths at each substructure unit, except for 
the south abutment of the westbound bridge.  The piles on the west side of the bridge drove up to 11 feet shorter than 
the piles on the east side of the bridge. 
 
Topographic survey and aerial photographs indicate minor to moderate sloughing of the embankment side slopes at 
the north abutment.  There is a small distressed area above the headwall to the twin 84-inch pipe culverts on the west 
side, and a much larger distressed area covering the entire height of the embankment of the east side.  The area on 
the east side is above the culvert junction chambers.  These areas do not appear to be deep-seated global 
geotechnical failures. 
 
Four boring logs were provided to Hanson Professional Services Inc. (Hanson) by IDOT for Borings B-1h through 
B-4h, which were drilled in June 2008 according to the dates on the logs.  The surficial soils in the borings generally 
consisted of silty clay loam with occasional loam, clay loam, sandy loam, and sand layers overlying approximately 
5 feet of glacial till.  In Borings B-4h and B-3h, which were located at the South Abutment, these soils extended to 
approximately El. 760 and were underlain by weathered rock and dolomite bedrock to the end of the boring.  In 
Borings B-1h and B-2h, which were located at the North Abutment, these soils extended to approximately El. 747/746 
and were underlain by weathered rock and dolomite bedrock to the end of the boring.  The bedrock in Borings B-4h, 
B-1h, and B-3h was cored for observation and testing. 
 
Locations of the borings are shown on the attached Boring Location Plan. Stations and offsets on the boring logs are 
relative to the existing US 20 alignment.  Boring locations along the current I-39 alignment are shown on the attached 
Subsurface Data 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:   
 
Both structures will require fill to accommodate widening beyond their current footprint.  The height of the new 
embankment fill at the North Abutment is generally 2 to 4 feet above the existing pavement.  Maximum fill is 16 feet at 
the right edge of new eastbound pavement.  The maximum estimated magnitude of settlement that will occur due to 
this fill is approximately 0.25 inch. 
 
The height of the new embankment fill at the South Abutment is generally 4 to 6 feet above the existing pavement.  
Maximum fill is 15 feet at the right edge of new eastbound pavement.  The magnitude of settlement at the South 
Abutment is estimated to be less than at the North Abutment. 
 
The estimated magnitude of settlement is acceptable for the proposed structures. 

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:  
 
The proposed construction will raise the existing embankment by 2 to 6 feet and widen the existing embankment 
footprint by approximately 25 feet on each side.  The maximum heights of the new embankment are 46 feet along the 
right side of the south approach and 41 feet along the left side of the north approach.  All slopes will be 1V:2H, which 
is the existing condition.  Most of the new fill will be placed on the side slopes of the existing embankment.  The 
proposed end slopes will require minimal regrading. 
 
The worst-case global stability condition is located at the left side of the north approach and the right side of south 
approach due to the significantly weaker soils encountered in Boring B-2h.  A slope stability analysis was completed 
of the left side slope at Sta. 2649+32 for north abutment and right side slope at Sta 2647+25 for south abutment.  The 
global factor of safety of north and south abutments is 1.59 and 1.56, respectively.  The global stability factor of safety 
meets IDOT and AASHTO requirements, and ground improvement/treatment is not necessary.  A plot of the global 
stability analysis results is attached. Note soil profile from boring B-2h (located at the north abutment) was used in 
global stability analysis for south abutment because boring B-4h exhibited much better/stronger soil profile. 

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 

Determine 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:   
 
The seismic Site Class is C, the SPZ is 1, SDS = 0.101g, and SD1 = 0.056g.  The soils are not considered to be 
liquefiable for the design earthquake. 

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:   
 
A Pile Design Table including data for several pile sizes at each substructure is attached.  Steel H-piles that extend to 
bedrock are recommended based upon the relatively shallow bedrock encountered at the boring locations.  Pile 
lengths were estimated for Pier 1 based on the pile driving records for the adjacent existing pier.  Calculations based 
on Boring B-3h indicate that the pile length would be significantly shorter.  It is assumed that there is significant rise in 
the bedrock towards the southwest corner of the site.  Piles on the west side of the South Abutment and Pier 1 may 
reach refusal 10 feet or more above the estimated tip elevations. 
 
Metal shell (MS) piles do not appear feasible based on the close proximity to top of rock and the risk of damaging the 
piles. 
 
Shoes are required for all piles.  A total of two test piles should be specified for these bridges.  These test piles 
should be located at the South Abutment and Pier 2, both within the first phase of construction. 



Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal 
coat:   
 
N/A 

Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation 
for other construction concerns:   
 
The proposed structures will be staged to maintain traffic on I-39 during construction.  Temporary excavations with up 
to 10 feet retained height will be required to construct the abutments near active traffic lanes.  There is not enough 
room to lay back temporary slopes perpendicular to traffic.  Temporary sheet piling, designed in accordance with 
IDOT Design Guide 3.13.1 – Temporary Sheet Piling Design, is feasible within the existing embankments at the 
abutments. 
 
Temporary excavations for the proposed piers will be located within the existing end slopes and will be up to 17 feet 
below existing ground.  The proposed pier footings are located far enough from the existing and proposed abutments 
that temporary slopes flatter than 1V:1H may be excavated without undercutting the abutments.  It should be possible 
for the contractor to configure temporary excavations that meet OSHA requirements.  If it is desired to limit the 
footprint of temporary excavations within the end slope, a temporary soil retention system would be required.  
Temporary sheet piling is not feasible at the piers due to shallow bedrock. 
 

 



Structure Nos. 101-0208 (EB) & 101-0209 (WB)

Pile Design Parameters

Location

Cutoff 

Elevation

(ft) Pile Type

Factored 

Resistance 

Available,

RF (kips)

Geotechnical 

Losses,

RSdd (kips)

Nominal 

Required 

Bearing,

RN (kips)

Estimated 

Pile Length

(ft)

HP 10x42 184 0 335 41

HP 12x53 230 0 418 41

HP 12x63 273 0 497 42

HP 12x74 324 0 589 42

HP 14x73 318 0 578 42

HP 14x89 388 0 705 42

HP 10x42 184 0 335 19

HP 12x53 230 0 418 19

HP 12x63 273 0 497 19

HP 12x74 324 0 589 20

HP 14x73 318 0 578 20

HP 14x89 388 0 705 20

HP 10x42 184 0 335 23

HP 12x53 230 0 418 24

HP 12x63 273 0 497 24

HP 12x74 324 0 589 25

HP 14x73 318 0 578 24

HP 14x89 388 0 705 25

HP 10x42 184 0 335 52

HP 12x53 230 0 418 53

HP 12x63 273 0 497 53

HP 12x74 324 0 589 54

HP 14x73 318 0 578 53

HP 14x89 388 0 705 54

* Note: Pile driving records from existing structure were also considered at Pier 1. Existing timber piles have tips at 

Elev. 747 to 751±.

North

Abutment

B-2h

794.5

794.1

South

Abutment

B-4h

765.7

Pier 1

B-3h *

Pier 2

B-1h

765.3

3/27/2017 I:\06jobs\06S2055\Admin\13-Calculations\Geotechnical\101-0208 & 101-0209\SN 101-0208 & 0209 pile table.xlsx 1 / 1
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Bench Mark: B.M. 400-Cut "  " on southeast corner of S.N. 101-0067. Elevation = 800.52

STRUCTURE NUMBER 101-0209 (WB)

STRUCTURE NUMBER 101-0208 (EB)

STA. 2648+29.57

WINNEBAGO COUNTY

F.A.I. RTE. 39 - SECTION (4-1,5)R

I-39/U.S. ROUTE 20 OVER CANADIAN NATIONAL RAILROAD
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PROFILE GRADE 

No Salvage

(out to out deck). Traffic is to be maintained utilizing stage construction.

Length = 169'-8" (back-to-back of abutments). Width of Eastbound Bridge = 42'-3" (out-to-out deck). Width of Westbound Bridge = 43'-2" 

composite rolled steel beams. Each substructure consists of concrete stub abutments and concrete hammerhead piers supported on piles.

Bridges widened and deck replaced in 1991 as F.A.I. Route 39, Section 4 VBY. Each superstructure consists of 3 spans of continous

Exisiting Structure: S.N. 101-0067 (E.B.) and S.N. 101-0068 (W.B.) built as F.A. Route 194, Section 4 VB at Station 796 +28.52 in 1963. 
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INCORPORATED
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HIGHWAY CLASSIFICATION

F.A.I. Rte. 39 - I-39/U.S. Rte. 20

Functional Class: Interstate

ADT: 44,600 (2013); 106,610 (2040)

ADTT: 12,950 (2013); 32,000 (2040)

DHV: 10,600 (2040)

Design Speed: 70 m.p.h.

Posted Speed: 65 m.p.h

deck

Edge of 

Slopewall 6"

Bituminious Coated Aggregate

DESIGN SPECIFICATIONS

2014 AASHTO LRFD Bridge Design Specifications,

7th Edition with 2015 and 2016 Interims

LOADING HL-93

Allow 50#/sq. ft. for future wearing surface.

DESIGN STRESSES

FIELD UNITS
SECTION B-B

SEISMIC DATA
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(S.E. & N.W. bridge 

Type 6, Std. 631031

Traffic Barrier Terminal
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(S.W. & N.E. bridge corners)

Type 5, Std. 631026

Traffic Barrier Terminal

Note A: Limits of soil retention system

Note B: Limits of temporary sheet piling

Seismic Performance Zone (SPZ) = 1

Design Spectral Acceleration at 1.0 sec. (S  ) = 0.056g

Design Spectral Acceleration at 0.2 sec. (S  ) = 0.101g

Soil Site Class = C

1:2 (V:H) * 1:2
 (V
:H)
 *

50'-1…" 83'-0" 50'-1…"

*** Structural steel to be metalized.

f'c =  3,500 psi

f'c =  4,000 psi (Superstructure Concrete)

fy = 60,000 psi (Reinforcement)

fy = 50,000 psi (M270 Grade 50)***

Notes: All transverse dimensions on the plan are radial dimensions.

      Up to ‚ inch may be ground off the bridge deck and the bridge approach slabs. 
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US-20 OVER CNRR
S.N. 101-0208 & 101-0209

WINNEBAGO COUNTY, ILLINOIS
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2017C  Copyright Hanson Professional Services Inc.

N Qu w%
797.0

738.5
Bottom of Hole = 58.5 feet

DD

Unconfined Strength (tsf)

Standard Penetration Test N (blows/ft)

Natural Moisture Content (%)

LEGEND

w%

Qu

N

  24h = 24 hours after completion
  0h = at completion
  DD = during drilling
Water Surface Elevation Encountered in Boring507.20

WINNEBAGO
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743.5

193
RQD = 0%

Rec. = 90%

RQD = 42%

Rec. = 100%

sand size particles and fractured throughout.

very finely crystalline, chalky with washed out

Dolomite: yellow tan-buff, vuggy and pitted,

t.s.f.: 745.1 to 744.6

Dolomite: as above

Abandoned run - problems with water

100/4"

MEDIUM tan weathered LIMESTONE

Auger Refusal at 43.5'

VERY DENSE tan weathered LIMESTONE

MEDIUM tan weathered LIMESTONE

0.5P

1.2B

1.9S

1.8B

2.5B

2.3B

1.4P

2.9B

1.8B

3.7B

2.5P

3.5

13.0

19.0

18.0

15.0

20.0

21.0

20.0

14.0

7.0

21.0

16.0

17.0

18.0

13.0

MEDIUM brown LOAM

STIFF brown SILTY CLAY LOAM

VERY LOOSE gray very moist dirty SAND

STIFF gray LOAM

STIFF gray SILTY CLAY LOAM

VERY STIFF light brown CLAY LOAM

VERY STIFF gray SILTY CLAY LOAM

STIFF gray SILTY CLAY LOAM

MEDIUM tan SANDY LOAM

VERY STIFF gray/brown SILTY CLAY LOAM

STIFF brown LOAM

LOAM lens

VERY STIFF gray CLAY LOAM with SANDY

VERY STIFF gray CLAY LOAM TILL

VERY STIFF brown LOAM TILL

Sta. 2647+79, 74' LT

B-3h

N Qu w%
769.8

7

740.8

Bottom of Hole = 29.0 feet

Sta. 2648+73, 70' RT

B-1h

N Qu w%
769.2

5

728.2

Bottom of Hole = 41.0 feet

Sta. 2649+44, 2' RT

B-2h

N Qu w%
795.1

6

742.6
Bottom of Hole = 52.5 feet

755.8

750.8

745.8
184

97

87 RQD = 32%

Rec. = 100%

RQD = 62%

Rec. = 100%

RQD = 83%

Rec. = 100%

t.s.f.: 751.8 to 751.2

top foot contains one-inch segments.

very finely crystalline, with chert inclusions,

Dolomite: yellow tan-buff, vuggy and pitted,

t.s.f.: 747.1 to 746.5

bedded, with sandy inclusions.

Dolomite: as above, though medium to massively

t.s.f.: 744.2 to 743.5

Dolomite: as above, less pitted.

19

20

760.3

100/5"

100/2"

0.5P

1.5P

1.1P

1.8P

24.0

18.0

12.0

11.0

MEDIUM dark brown SILTY CLAY LOAM

STIFF brown CLAY LOAM

STIFF tan SANDY LOAM

STIFF tan SANDY LOAM TILL

VERY DENSE tan weathered LIMESTONE

Auger Refusal at 14'

VERY DENSE tan weathered LIMESTONE

733.2

738.2

743.2

RQD = 10%

Rec. = 100%

200

RQD = 58%

Rec. = 100%

287

RQD = 7%

Rec. = 100%

t.s.f.: 739.2 to 738.8

very finely crystalline with chert inclusions.

Dolomite: yellow tan-buff, vuggy and pitted,

t.s.f.: 732.3 to 731.8

massively bedded.

Dolomite: as above, though medium to

736.2. No testable segments.

Dolomite: as above with fractured zone at

2

4

4

2

7

7

15
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747.2
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0.5P

1.0P

0.8P

1.1B

0.2P

0.7B

0.6B

14.0

13.0

23.0

18.0

21.0

17.0

11.0

13.0

MEDIUM dark brown LOAM

MEDIUM/STIFF brown LOAM

SAND lens

MEDIUM brown SILTY CLAY LOAM with

STIFF brown LOAM with SAND lens

VERY SOFT brown SILTY CLAY LOAM

VERY LOOSE tan dirty moist SAND

LOOSE tan dirty SAND

MEDIUM gray SANDY LOAM TILL

MEDIUM tan LOAM TILL with SAND lens

VERY DENSE tan weathered LIMESTONE

VERY DENSE tan weathered LIMESTONE
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750.6

745.6

753.1

2.3B 31.0

100/6"

100/1"

4.2S

3.1P

9.0

12.0

VERY STIFF gray LOAM TILL

MEDIUM tan dirty moist SAND

HARD gray SANDY LOAM TILL

VERY STIFF olive-green SANDY LOAM TILL

VERY DENSE tan weathered LIMESTONE

Auguer Refusal at 52.5'
VERY DENSE tan weathered LIMESTONE

1.8P

0.8P

0.6P

0.9B

1.1S

0.4B

2.7B

0.9B

2.5B

0.5B

1.2B

1.2B

0.4P

1.7B

1.1P

0.9B

11.0

16.0

22.0

17.0

10.0

23.0

20.0

24.0

19.0

26.0

25.0

22.0

20.0

13.0

15.0

19.0

STIFF dark brown LOAM

MEDIUM brown SANDY LOAM

SAND lens

MEDIUM gray SILTY LOAM with brown

MEDIUM gray SANDY LOAM

STIFF gray SANDY LOAM

SOFT gray LOAM with SAND lens

VERY STIFF gray/tan SILTY CLAY LOAM

MEDIUM gray/brown SILTY CLAY LOAM

VERY STIFF gray SILTY CLAY LOAM

MEDIUM gray SILTY CLAY LOAM

STIFF gray SILTY CLAY LOAM

SANDY LOAM lens

STIFF gray SILTY CLAY LOAM with

SOFT gray SILTY LOAM

MEDIUM gray SANDY LOAM

STIFF gray LOAM with SAND lens

MEDIUM dark gray LOAM
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Loam/Till-2Medium Dense Sand
Loam/Till-3

Dense Sand

Limestone

CL-Loam
ML-Loam

Loam/Till-1

Existing FillNew Fill

1.59

surcharge = 250 psf

Name: Dense Sand      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 34 °     

Name: New Fill      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     

Name: Medium Dense Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 30 °     

Name: Existing Fill      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     

Name: Loam/Till-1      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,200 psf     

Name: Loam/Till-2      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,300 psf     

Name: Limestone      Model: High Strength      Unit Weight: 165 pcf     

Name: CL-Loam      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,200 psf     

Name: ML-Loam      Model: Mohr-Coulomb      Unit Weight: 115 pcf     Cohesion': 400 psf     Phi': 12 °     

Name: Loam/Till-3      Model: Undrained (Phi=0)      Unit Weight: 128 pcf     Cohesion': 3,650 psf     

NORTH ABUTMENT STA 2649+32 [SOIL BORING B-2h]

Title: U.S. 20 over CNRR
Created By: Jennifer Damery
Last Edited By: Kipkoech Chepkoit
Date: 3/28/2017
File Name: N. Abutment Side Slope.gsz
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Loam/Till-2
Medium Dense Sand

Loam/Till-3
Dense Sand

Limestone

Loam/Till-1
ML-Loam

CL-Loam

Existing Fill New Fill

1.56surcharge = 250 psf

Name: Dense Sand      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 34 °     

Name: New Fill      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     

Name: Medium Dense Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 30 °     

Name: Existing Fill      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,000 psf     

Name: Loam/Till-1      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,200 psf     

Name: Loam/Till-2      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 2,300 psf     

Name: Limestone      Model: High Strength      Unit Weight: 165 pcf     

Name: CL-Loam      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,200 psf     

Name: ML-Loam      Model: Mohr-Coulomb      Unit Weight: 115 pcf     Cohesion': 400 psf     Phi': 12 °     

Name: Loam/Till-3      Model: Undrained (Phi=0)      Unit Weight: 128 pcf     Cohesion': 3,650 psf     

SOUTH ABUTMENT STA 2647+25 [SOIL BORING B-2h]
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Date: 3/28/2017
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