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 Abbreviated Structure Geotechnical Report 

 

Original Report Date: 8/17/2016 Proposed SN: 101-0216 Route: F.A.U.5118 (Linden Road) 

Revised Date: 12/13/2016 Existing SN: None Section: (201-3)K & (4-1, 5)R 

Geotechnical Engineer: Kipkoech Chepkoit County: Winnebago 

Structural Engineer: Fehr Graham Contract: 64C62 

 
Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):   
 
The new structure will be a single-span, 72" PPC IL Beam bridge.  The substructures will consist of semi-integral 
abutments with spread footing bearing in rock. The TSL general plan and elevation drawing is attached. 
 
The proposed Linden Road bridge will be constructed over proposed Ramp BD east of Ramp AD and west of existing 
SB I-39. Linden Road will be in service during construction of the proposed structure. 
 
According to information provided by the structure designer, the estimated factored vertical load at the base of each 
abutment footing is estimated to be 2,616 kips. 
 

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):   
 
Logs of five borings drilled at the site were provided by IDOT District 2. Borings B-3 was drilled in March 2006. 
Borings B-1a through B-4a were drilled in March 2016.  Locations of the borings are shown on the attached Boring 
Location Plan. The station and offset on the logs for B-3 is relative to a superseded alignment. Boring locations along 
the current Linden Road alignment are shown on the attached Subsurface Data Profile. The available boring data is 
sufficient to design the structure.  
 
The subsurface condition is generally a thin layer of overburden on limestone bedrock. The overburden consists of 
silty loam, sandy loam, clay loam, and loam. The thickness of the overburden at the west and east abutments varies 
from approximately 7.5 to 9.5 feet and 6.5 to 10.5 feet, respectively. Weathered limestone on sound bedrock was 
encountered in most of the soil borings.  The thickness of the weathered limestone at the west and east abutments 
varies from approximately 2.5 to 6.0 feet and 1.5 feet, respectively. Bedrock at the west and east abutment varies 
from El. 835.2 to 834.8 and El. 833.0 to 832.6, respectively. Rock cores were performed in all borings except at B-4a 
and varied in depth from 10 to 15 feet. 
 
Underground coal mine information available from ISGS indicates that the project area has not been undermined. 
  

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 back of both abutments will be approximately 2 to 3 feet above existing ground. The maximum fill height in the 
vicinity of the bridge will be approximately 4 feet at the west approach of the bridge. The bridge footing's factored 
bearing pressure is estimated to be 6 to 12 ksf. 
 
No long-term consolidation-type settlement is expected at this site. Up to 0.5 inches of immediate settlement may 
occur at the bridge cone and less than 0.25 inch at the bridge footing due to elastic compression of the rock.  
 

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 maximum fill height in the vicinity of the bridge will be approximately 4 feet with 1V:4H side slopes. The maximum 
cut under the bridge will be approximately 26 feet. 
 



A typically-configured 1V:2H bridge end slope with the toe offset 6 feet from the edge of shoulder would be excavated 
entirely within the limestone bedrock. The section through the bridge could also be configured to match the typical 
section along Ramp BD.  The face of the  abutments would be located approximately 14 to 22 feet behind the rock 
face. 
 
Due to very favorable conditions at the base of the embankment, the factor of safety against slope failure can be 
assumed to exceed 1.5 without analysis. 
 

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:   
 
The seismic Site Class is B, the SPZ is 1, SDS = 0.085g, and SD1 = 0.033g.  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:   
 
The bridge designer determined that a single-span PPC I-beam bridge is feasible with open abutments. The bottom 
of the abutment caps will be located within the weathered rock stratum, so driven pile foundations are not feasible. 
The site is well-suited for shallow spread footings bearing on rock.  
 
Excavation will be required to remove the overburden and weathered limestone to install the spread footing on 
bedrock. Variation of sound bedrock elevation should be expected. Variation of up to 4 feet and 1.0 foot should be 
expected at the west and east abutments, respectively. Concrete should be used to bring low elevations to desired 
bearing elevation of the footing. 
 
Geotechnical design parameters for spread footings bearing in limestone bedrock at El. 831.1 and El. 827.5 at west 
and east abutment, respectively, are listed below. 
 
  1. Norminal Bearing Resistance ----- 150 ksf 
  2. Bearing Resistance Factor --------- 0.45 
  3. Coefficient of friction between footing concrete and bedrock ------------------- 0.7 
  4. Sliding Resistance Factor ---------- 1.0 
 
The bottom of footings should be adjusted during construction to ensure a minimum embedment of 6 inches in non-
weathered rock. The rock excavation should be made with near vertical sides at the plan dimensions to allow the 
sides and base of the embedded portion of the footing to be cast against undisturbed rock surfaces. In view of this 
the following statement need to be shown as a note on the plan as per IDOT Bridge Manual: 
“The bottom of footing elevation(s) shall be adjusted to ensure a minimum embedment of 6 inches in non-weathered 
rock. The rock excavation shall be made with near-vertical sides at the plan dimensions to allow the sides and base 
of the embedded portion of the footing to be cast against undisturbed rock surface”. 
   

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 structure will be staged to maintain traffic on the right half of existing Linden Road while the left half of 
the bridge is constructed. It is anticipated that the bridge will be constructed in a top-down sequence where the final 
excavation for the proposed Ramp BD roadway will be made after traffic is moved to the left half of the new bridge. 



Excavation during the first phase will be limited to the base of the footings at the abutments and to slightly below the 
girders across the span. Near-vertical cuts of approximately 10 to 12 feet depth will be required at the abutments. 
 Temporary sheet piling is not feasible due to the shallow bedrock. A Temporary Soil Retention System, in 
accordance with Article 522.07 of the Standard Specifications, should be specified at locations where laid back 
slopes are not possible. 
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F.A.I. RTE. 39  SEC. (201-3)K & (4-1,5)R

LINDEN ROAD OVER I-39 SB (RAMP BD)

Directional Distribution: 50:50

Two-Way Traffic

    Posted Speed: 45 m.p.h.

Design Speed: 45 m.p.h.  
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823.8
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834.8

RQD = 28%

Rec. = 100%

FAIR tan LIMESTONE

RQD = 27%

Rec. = 100%

FAIR tan LIMESTONE

13 11

7 23

11 20

100/7"

100/3"

100/2"

2.0P

1.8P

0.5P

0.4B

VERY STIFF brown SILTY CLAY LOAM

STIFF brown SANDY LOAM

MEDIUM tan SILTY LOAM

SOFT tan SILTY LOAM

VERY DENSE tan WEATHERED LIMESTONE

VERY DENSE tan WEATHERED LIMESTONE

VERY DENSE tan WEATHERED LIMESTONE

N Qu w%
842.7

822.7

827.7

831.5

RQD = 45%

Rec. = 100%

GOOD tan LIMESTONE

FAIR tan LIMESTONE

10

100/6"

Bottom of Hole = 20.0' feet

RQD = 0%

Rec. = 100%

11 140.8P

12 230.5B MEDIUM tan SILTY LOAM

LOOSE lt. brown SANDY LOAM

MEDIUM lt. brown SANDY LOAM

Auger Refusal @ 10.0'
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836.8
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1.6P 14

Bottom of Hole = 8.0' feet

828.8

7 0.4P 22

94
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13 0.6P 21

Bottom of Hole = 25.0' feet
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VERY DENSE tan weathered LIMESTONE

N Qu w%
840.0

818.0

823.0

828.0

FAIR tan LIMESTONE

FAIR tan LIMESTONE
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Approximate Finish Grade

Bottom of Footing

3/4/2006

Sta. 98+58, 28' RT

B-3

3/14/2016

Sta. 96+22, 20' RT

B-1a

3/21/2016

Sta. 97+11, 20' LT

B-2a

3/16/2016

Sta. 97+90, 20' RT

B-3a

3/15/2016

Sta. 98+80, 20' LT

B-4a

827.5

832.7
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