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www.sciengineering.com 

 
 
September 24, 2020 
 
 
 
Ms. Sheila Kimlinger  
Thouvenot, Wade & Moerchen, Inc. 
4940 Old Collinsville Road  
Swansea, Illinois  62226   
 
RE: Abbreviated Structure Geotechnical Report 

Ramp Reconstruction at Kampsville Ferry 
Greene / Calhoun County, Illinois 
PTB 183 Item 15 – IL ROUTE 108 
Contract no. 76L96 
Job no.:  P-98-040-16 / D-90-040-16 
Section:  101RS-LOT-1 
Structure No. TBD 

 SCI No.:  2017-3097.12 
 
Dear Ms. Kimlinger: 
 
Enclosed is our Abbreviated Structure Geotechnical Report (ASGR) dated August2020, revised  
September 2020.  This report should be read in its entirety, and our recommendations considered in the 
design and construction of the proposed roadway ramp reconstruction at the Kampsville Ferry facility in 
Kampsville, Illinois.  Please call if you have any questions. 
 
Respectfully, 
 
SCI ENGINEERING, INC. 
 
 
 
Prakash Paudel, E.I.  
Staff Engineer 
 
 
 
Thomas J. Casey, P.E. 
Chief Geotechnical Engineer 
 
PP/TJC/tlw 
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ABBREVIATED STRUCTURE GEOTECHNICAL REPORT  
RAMP RECONSTRUCTION AT KAMPSVILLE FERRY 

 
IL 108 KAMPSVILLE FERRY 

SECTION 101RS-LOT-1 
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CONTRACT NO. 76L96 

JOB NO.:  P-98-040-16 / D-90-040-16 
STRUCTURE NO. TBD 

 
 
1.0 PROJECT DESCRIPTION 

The geotechnical study summarized in this report was performed for the planned improvements at the 

existing Kampsville Ferry facility in Kampsville, Illinois.  The facility is situated on the east and west side 

of the Illinois River.  The improvement includes rebuilding the two existing roadway ramps in the facility.  

The location of the site is shown on the Vicinity and Topographic Map, Figure 1.   

 

The rebuilding of the ramps will include replacing the existing bituminous pavements with new fully 

reinforced concrete pavements that will feature a 32-foot width.  Steel sheet piles will be installed to act as 

cofferdams that will allow the ramp footprint to be dewatered.  Additionally, the sheet piles will be used as 

forms for the concrete pours.  After curing, the sheet piles will be cutoff below the pavement elevation.   

More specific information concerning the layout and dimensions of the proposed improvements are 

presented on the Proposed Typical Sections presented in Appendix B. 

   

2.0 FIELD EXPLORATION AND SUBSURFACE CONDITIONS 

2.1 Area Geology 

The project is located adjacent to the Illinois River and in the floodplain known locally as the Illinois River 

Bottomlands.  The soils in the immediate area were formed in an alluvial sediment environment deposited 

by the Illinois River.  The bedrock which underlies the site was formed in the Silurian Period, and generally 

consists of Moccasin Springs Limestone underlain by St. Clair and Sexton Creek Limestones (Bedrock 

Geology of Illinois, Illinois State Geological Survey, 1967).   

   

2.2 Exploration Procedures 

The field exploration was performed by others under contract to IDOT and the subsurface information was 

provided to SCI in the form of boring logs.  It is observed from the logs that the geotechnical drill rig 

equipped with hollow-stem augers and mud rotary techniques were used to advance the borings.  The field 

exploration appears to have been performed in general accordance with procedures outlined in the 2015 

IDOT Geotechnical Manual.     
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Four deep soil test borings, designated as B-1 through B-4, were drilled at the proposed sheet pile wall 

approximately 16 feet from the centerline of the ramp.  The boring locations are shown on the  

Aerial Photograph, Figure 2.  SPTs were performed with a split-spoon sampler at 2½-foot intervals to the 

termination depths of the borings.  The unconfined compressive strength of the cohesive soils was 

determined with a Rimac test apparatus. The deep borings were drilled to depths ranging from 

approximately 32 feet to 60 feet below the existing ground surface.  A summary of this information is 

presented in Table 2.1, below.   

 

Table 2.1 - Summary of Borings 

Boring Location Surface Elevation 
(ft) 

Termination 
Elevation (ft) 

Termination Depth 
(ft) 

B-1 Calhoun Side 423.0 391.5 31.5 

B-2 Calhoun Side 423.0 384.0 39 

B-3 Greene Side 421.0 361.0 60 

B-4 Greene Side 421.0 361.0 60 

 

2.3 Subsurface Conditions and Lab Testing 

Detailed information regarding the nature and thickness of the soils encountered is shown on the  

Boring Logs in Appendix A.  Figures 3E and W, Site Plans, indicate the boring locations with respect to 

the proposed improvements.  From the figures, the ramp borings B-1 and B-2 are located on the west shore 

in Calhoun county while B-3 and B-4 are located on the east shore in Greene county. 

 

 2.3.1 Ramp Improvements (West Shore) 

The fluvial deposits on the west shore (Calhoun County) predominantly consisted of sandy to silty clay to 

the nominal depth of 16 feet followed by a sand layer with various percentages of silt, loam and gravel all 

the way down to the auger refusal depth.  The augers were refused at depths of approximately 31.5 feet in 

B-1 and 39 feet in B-2.   

 

The N-values ranged between 2 blows per foot (bpf) and 7 bpf with an average of 4 bpf within the clay 

layer and 5 to 51 bpf with an average of 17 bpf in sand layer.  From the laboratory testing, the moisture 

contents were obtained in the range of 15 percent to 32 percent with an average of 26 percent for the 

cohesive soils. 
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Table 2.2 – Summary of Bedrock Elevations 

Boring Depth to Rock (ft) Approximate Rock 
Elevation (ft) 

B-1 31.5 391.5 

B-2 39.0 384.0 

 

2.3.2 Ramp Improvements (East Shore) 

On the east shore of the Illinois river (Greene County), the fluvial deposits consisted of surficial crust of 

coarse-grained sand and gravel (likely fill) to the nominal depth of 8.5 feet.  Beneath the surficial sands are 

interbedded layers of sands with varying amounts of silt and clay and clays to the termination of both 

borings at a depth of 60 feet.  Augers refusal was not encountered within either of these two borings. 

 

The N-values ranged between 0 bpf (weight of hammer) and 6 bpf with an average of 1.5 bpf within the 

clay layers and 1 to 14 bpf with an average of 9 bpf in the sandy soils. From the laboratory testing, the 

moisture contents were obtained in the range of 28 percent to 78 percent with an average of 40 percent for 

the clay layers. 

 

2.4 Groundwater Conditions 

Groundwater levels observed at the time of drilling are summarized in Table 2.3 below.  It should be noted 

that mud rotary techniques do not allow for accurate detection of groundwater during drilling.  Additionally, 

it should be noted that the groundwater level is subject to seasonal and climatic variations, the water level 

in the Illinois River, and may be present at different depths in the future.  In addition, without extended 

periods of observation, measurement of the true groundwater levels may not be possible. 

 

Table 2.3 – Summary of Approximate Groundwater Levels 

Boring No. 
Depth to 

Groundwater During 
Drilling (ft) 

Groundwater 
Elevation During 

Drilling (ft) 

B-1 17.0 406.0 

B-2 16.0 407.0 

B-3 6.0 415.0 

B-4 4.0 417.0 
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2.5 Climate Conditions  

The borings were advanced between December 10 and 12, 2019.  Monthly precipitation data was  

obtained from the website WeatherUnderground.com for the weather station at Lambert Airport in  

St. Louis, Missouri.  Monthly precipitation during the time of the site investigation and during the three 

months prior to the soil survey are shown in Table 2.4.  The comparison of normal precipitation data is 

provided by historic weather records established by the U.S. Climate data based on observations at  

Lambert Airport in St. Louis, Missouri.  

 

Table 2.4 – Precipitation Prior to Soil Testing 

Month Actual Precipitation (in)* Normal Precipitation (in)** Difference (in) 

September 2019 1.70 4.16 2.46 

October 2019 3.83 3.09 0.74 

November 2019 3.00 2.48 0.52 

December 2019 2.42 2.05 0.37 
* Observed as documented on Weatherunderground.com 
**Normal established by U.S. Climate Data  

 

3.0 GEOTECHNICAL EVALUATIONS 

In order to provide design recommendations for founding the structures, SCI performed the following 

evaluations based on all available data collected and reviewed at the time of this report.  This information 

includes subsurface explorations performed by TSi, and provided by IDOT, and communications with 

Thouvenot, Wade & Moerchen, Inc. (TWM) personnel familiar with the project.   

 

3.1 Seismic Considerations 

Based on the temporary use and the below grade nature of the sheet pile wall, it was assumed that seismic 

concerns would not be considered in the design.  If seismic loading will need to be considered, please 

contact SCI to provide additional seismic data.   

 

3.2 Ramp Improvements Shoring Wall 

At the ramp improvements, there are several retaining wall type options available that may be technically 

feasible.  L-Type and T-type walls both require a large excavation footprint as well as construction of a 

temporary coffer dam and would not be feasible.  Feasible walls include drilled or driven Soldier Pile, 

Secant Pile, and Sheet Pile walls.  Soldier Pile walls would also likely require the construction of a 

temporary coffer dam.  Secant Pile walls would require temporary fill placement within the construction 

boundaries and a specialized contractor to construct.  The requirement for temporary cofferdams and   
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expensive construction eliminated most of these wall types.  Since the existing ramps are constructed using 

sheet piling and the proposed construction requires installation within the river, sheet piling was considered 

the most desirable method.  If these other options become necessary, SCI should be contacted to provide 

additional recommendations.   

 

Sheet piling will be driven to construct a coffer dam around the planned ramp improvements.  The area 

inside the sheeting will then be dewatered.  The sheet piling will retain the river and some undetermined 

depth of soil. SCI understands that final grades will be similar to existing grades (+/-1 foot).  SCI estimates 

that settlements will be negligible based on the minimal amount of planned fill.  Lateral earth pressures and 

other design considerations for the sheet pile walls included in Section 3.3. 

 

3.3 Sheet Pile Walls 

The sheet piles should be designed to withstand the lateral loads of the retained soil.  Based on the project, 

submerged values should be considered when computing the lateral earth pressures.  For the sheet piles, we 

understand that tiebacks or other bracing will not be required and that the sheet piles will behave in the free 

head condition.  For this condition, the active earth pressure coefficients (ka) presented in Table 3.1 should 

be used.  If the design changes and anchors or bracing are used, the piles would behave in a fixed head 

condition.  For this condition, the at-rest earth pressure coefficients (ko) presented in Table 3.1 should be 

used.  The earth pressure values provided consider long term, drained strength parameters only and are 

recommended for the long-term stability analysis.  Utilizing the reduced undrained shear strengths (Su) 

provided below, in conjunction with the long-term values, should only be used to evaluate the construction 

phase stability.  

 

In addition to lateral earth pressures from the soil, the sheet pile walls should be designed to resist any 

surcharge loads.  If the sheet pile wall will be required to provide support at the completion of the ramps, 

traffic loading on the completed ramp should be included as a 250 psf surface load in the traffic lanes.   

This load may be modeled as uniform lateral loads, equivalent to one-half of the surface load, acting at the 

halfway point on the wall.  For any soil surcharge loads, we recommend using a unit weight of 120 pcf in 

this calculation.  
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Table 3.1 – Drained Soil Parameters 

Soil Type 
Earth 

Pressure 
Coefficient 

Earth 
Pressure 

Value 

Earth 
Pressure 
Diagram 

Load Application Point 

Clay (A-6/A-7) 

γM=120 pcf 
φ'=8° 

Su = 50 psf 
N≤4 

ka 0.756 Triangular .33 H up from base of wall 

kp 1.323 Triangular .33 H up from base of wall 

ko 0.861 Triangular .33 H up from base of wall 

Clay (A-6/A-7) 
γM=120 pcf 
φ'=12° 

Su = 400 psf 
N>4 

ka 0.656 Triangular .33 H up from base of wall 

kp 1.525 Triangular .33 H up from base of wall 

ko 0.792 Triangular .33 H up from base of wall 

Sand (A-2)  

γM=120 pcf 
φ'=30° 

ka 0.333 Triangular .33 H up from base of wall 

kp 3.000 Triangular .33 H up from base of wall 

ko 0.500 Triangular .33 H up from base of wall 

Stone dumped 
RR5 rip rap 

(A-1) 

γdry=120 pcf 
φ'=42° 

ka 0.198 Triangular .33 H up from base of wall 

kp 5.045 Triangular .33 H up from base of wall 

ko 0.331 Triangular .33 H up from base of wall 

Note 1.  Density acting over 1-foot wide vertical strip 
 

3.4 Corrosion 

Due to the temporary nature of the planned sheet piling and that the long-term design does not rely on the 

sheet piling, a consideration for the lifespan of the steel may not be required.  However, a discussion of the 

effects of corrosion may be warranted if the sheet piles are required to provide support long term.   

 

Based on information provided in the FHWA Bridge Inspection Reference Manual and IDOT ABD memo 

11.4, losses to corrosion may adversely affect the performance of these components during the lifespan of 

the project.  However, even with proper corrosion protection, these elements may require periodic 

inspection and maintenance.  Typically, piles placed in fresh water have minor corrosion losses.  Certain 

factors, such as the presence of sewage, electrolysis and impacts can accelerate the loss of steel section over 

time.  A specific corrosion analysis of the soils encountered, or the Illinois River water was not included in 

the current scope.  According to the 2016 Design and Construction of Driven Pile Foundations (Publication 

No. FHWA-NHI-16-009), corrosion rates of 0.002 inches per year for steel piles immersed in fresh water, 

except at the waterline in canals where the rate was as high as 0.013 inches per year.  The high rate of 

corrosion at the water line was attributed to debris abrasion and/or cell action between other parts of the 

structure.  Additional design guidance is provided in the ABD 11.4 memorandum.    
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4.0 CONSTRUCTION CONSIDERATIONS 

The construction activities should be performed in accordance with the current IDOT Standard 

Specifications for Road and Bridge Construction and any pertinent Special Provisions or policies.   

 

While not anticipated, based on the previous site improvements, obstructions such as old foundations, 

utilities and debris are possible.  Generally, these obstructions should be removed from within the planned 

construction area.  Care should also be taken for the design and layout of the sheets to be installed into the 

river, and consider the velocity of the river current to select suitable installation methods.   

 

5.0 LIMITATIONS 

The recommendations provided herein are for the exclusive use of Thouvenot, Wade & Moerchen, Inc., 

and IDOT.  They are specific only to the project described and are based on subsurface information obtained 

at four boring locations within the areas to receive sheet piling, our understanding of the project as described 

herein, the proposed undated Plan and Profile sent by TWM in July 2020, and geotechnical engineering 

practice consistent with the standard of care.  No other warranty is expressed or implied.  SCI should be 

contacted if conditions encountered during construction are not consistent with those described.   
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Surface Water Elev.
Stream Bed Elev.
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AutomaticHollow Stem Auger

SECTION

FAP 761 (IL 108)
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Calhoun

B-1
1647+25 EB

16.0 ft
425.00

Station

COUNTY
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Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
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1

 12/12/19

S. YeagerIL 108 Kampsville Ferry

STRUCT. NO.

DESCRIPTION
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North of IL 108, SEC. 2, TWP. 9S, RNG. 2W, 4th PM,
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422.00

417.00

412.00

409.50

407.00

404.50

402.00

399.50

389.50

387.00

386.00

Brown, Sandy Clay
See Gradation @ 1ft

Brown & Gray Clay

Gray Silty Clay

Brownish Gray Silty Clay
See Gradation @13.5ft

Brown Sandy  Lean Clay * Rotary
wash began @ 20ft

Brown Sand

Loam, Sand & Gravel

Sand & Gravel

Coarse Sand & Gravel

Brown Clay & Gravel
See Gradation @36ft

No Recovery; Terminated
End of Boring
End of Boring

1.6
B

0.2
B

1.2
B

0.8
B

0.8
B

0.8
B

NC

NC

NC

NC
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2
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1
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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.

409.0

AutomaticHollow Stem Auger

SECTION

FAP 761 (IL 108)

101I-6

Calhoun

B-2
1647+18 WB

16.0 ft
425.00

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

1

 12/12/19

S. YeagerIL 108 Kampsville Ferry

STRUCT. NO.

DESCRIPTION

Page
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Illinois Department
of Transportation
Division of Highways
IDOT

North of IL 108, SEC. 2, TWP. 9S, RNG. 2W, 4th PM,
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422.00

419.50

417.00

415.50

412.00

405.00

402.00

389.50

385.00

Rough drilling from the top
Sand & Gravel

Sandy Clay & Gravel

Sandy Loam & Gravel

Sand& Gravel

Sandy Silt

Sandy Silt Loam

Gray Clay

Gray Clay Loam

Sand

NC

NC

NC

NC

NC

NC

0.6
B

1.0
B

<.25
P

<.25
P

<.25
P

NC

<.25
P

<.25
P

NC

NC

8
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37

42

40

44

46

21
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4
4
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5
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1
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3
2
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2
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2
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WH
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1
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1
1
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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.

419.0

AutomaticHollow Stem Auger

SECTION

FAP 761 (IL 108)

101I-6

Greene

B-3
0+88 EB
23.0 ft CL

425.00

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

2

 12/10/19

S. YeagerNear Kampville Ferry

STRUCT. NO.

DESCRIPTION

Page

Date

of
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Illinois Department
of Transportation
Division of Highways
IDOT

South of Ferry, SEC. 24, TWP. 10N, RNG. 14W, 3rd PM,
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379.50

374.50

365.00

Mud Rotary began @40 ft
Gray Clay

Gray Sandy Loam

Gray Clay

Boring Terminated @60 ft
End of Boring
End of Boring

<.25
P

<.25
P

NC

NC
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P

0.6
B

NC
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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.

419.0

AutomaticHollow Stem Auger

SECTION

FAP 761 (IL 108)

101I-6

Greene

B-3
0+88 EB
23.0 ft CL

425.00

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

2

 12/10/19

S. YeagerNear Kampville Ferry

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
IDOT

South of Ferry, SEC. 24, TWP. 10N, RNG. 14W, 3rd PM,
Latitude  , Longitude 
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U
C
S

Qu

(/6")

B
L
O
W
S
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422.00

417.00

414.50

399.50

392.00

389.50

385.00

Sandy Loam

Gravel Sandy Loam & Gravel

Brown Sandy Silt

Brown- Gray Silty Clay

Brown- Gray Silty Clay (continued)

Brown- Gray Clay

Sand & Clay
Began rotary wash @35 ft

Sand, Gravel & Peat

NC

NC

NC

<.25
P

<.25
P

0.5
B

0.6
B

<.25
P

<.25
P

<.25
P

<.25
P
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P

<.25
P
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NC
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10
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35
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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.

421.0

AutomaticHollow Stem Auger

SECTION

FAP 761 (IL 108)

101I-6

Greene

B-4
0+66 WB
14.0 ft CL

425.00

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

2

 12/11/19

S. YeagerNear Kampville Ferry

STRUCT. NO.

DESCRIPTION

Page

Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
IDOT

South of Ferry, SEC. 24, TWP. 10N, RNG. 14W, 3rd PM,
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379.50

374.50

369.50

365.00

Top 5": Sand
Rest: Brown-Gray Clay Loam
End rotary wash @45 ft

Top: Sand,
Bottom 8" Clay

Top: 4" Sand
Gray Clay
See Gradation @53.5 ft

Gray- Brown Clay

Boring Terminated @60 ft
End of Boring
End of Boring

NC

NC

NC

NC

<.25
P

0.7
B

0.5
P

NC

27

21

32

32

41

47

53

76

WH
WH
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1
1
1
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1
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1
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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.

421.0

AutomaticHollow Stem Auger

SECTION

FAP 761 (IL 108)

101I-6

Greene

B-4
0+66 WB
14.0 ft CL

425.00

Station

COUNTY

Station

Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

2

 12/11/19

S. YeagerNear Kampville Ferry

STRUCT. NO.

DESCRIPTION
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Date

of

LOCATION

Illinois Department
of Transportation
Division of Highways
IDOT

South of Ferry, SEC. 24, TWP. 10N, RNG. 14W, 3rd PM,
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EX. GROUND

IL 108 WEST

PLAN AND PROFILE

1" = 20'

NOTES:

EX. WATER EDGE

ILLINOIS RIVER

CALHOUN CO. (WEST) APPROACH

IL 108

± 1160' TO GREEN CO. (EAST) APPROACH
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WATERS EDGE WAS AT TIME OF SURVEY.

SHEETS FOR ADDITIONAL INFORMATION.

SEE REMOVAL PLAN AND PAVEMENT MARKING AND SIGNAGE 

EXISTING.

FINAL ROADWAY PROFILE SHALL BE NO HIGHER THAN 
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WATERS EDGE WAS AT TIME OF SURVEY.
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