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Structure Geotechnical Report 
IL 37 Over Unnamed Stream 

FAP 724, Section 1B-2 
Jefferson County, Illinois 

Existing Structure 041-0031 
Proposed Structure 041-2023 

1.0 Project Description and Proposed Structure Information 

 

1.1 Introduction  

 
This report summarizes the results of a geotechnical investigation performed for the design of 
the culvert replacement carrying Illinois Route 37 over the unnamed creek in Jefferson County, 
Illinois. The purpose of this study was to provide a geotechnical assessment of the planned 
replacement structure, based on subsurface conditions encountered at two borings performed 
by the Illinois Department of Transportation (IDOT) in September, 2018. This report describes 
the exploration procedures used, presents the field and laboratory data, includes an 
assessment of the subsurface conditions in the area, and provides geotechnical 
recommendations for the construction.  

1.2 Project Description 

 
The project consists of the removal and replacement of the existing bridge. The general site 
area is shown on the attached Vicinity Map, Figure 1 in Appendix A. A plan that shows the 
approximate locations of the borings performed for this study is presented as the TS&L Plan, 
Figure 2 in Appendix A. The unnamed creek is oriented east and west beneath the existing 
roadway and flows in a eastern direction. The existing structure consists of a short, three-span 
bridge supported by shallow foundations. It is our understanding that the existing structure will 
be replaced with new triple box culvert with a slight grade raise along the roadway. Based on 
the information provided, staged construction will be required to maintain traffic during 
construction. One lane of traffic will be maintained at all times. 

1.3 Proposed Structure Information 

 
The proposed structure will consist of a triple box culvert with each cell having dimensions of 
approximately 10 feet wide, about 43 feet long, and an opening of approximately 8 feet in 
height. The culvert will be a cast-in-place structure with horizontal cantilevered wingwalls with a 
maximum height of about 12 feet.  
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2.0 Subsurface Exploration and Laboratory Testing 

 

2.1 Subsurface Exploration  

 
On September 26 and 27, 2018, IDOT conducted a subsurface exploration at the site, 
consisting of two soil borings, designated as Borings 1-S and 2-S. The approximate locations of 
the borings are indicated on the TS&L Plan, Figure 2.  
 
The borings were advanced using hollow-stem auger drilling methods. Samples were obtained 
at 2.5-foot intervals to boring termination. The borings were extended to depths of 
approximately 14.5 and 25 feet. Split-spoon samples were recovered using a 2-inch outside-
diameter sampler, driven by a 140-pound hammer. The split-spoon samples were placed in 
containers for later testing at the District’s laboratory. The sampling sequence for each boring is 
summarized on the boring logs in Appendix B.  
 
Unconfined compression tests were performed on selected split-spoon samples using a Rimac 
field testing machine. The resulting unconfined compressive strengths are reported on the 
boring logs. 

2.2  Laboratory Testing 

 
A laboratory testing program consisting of natural moisture contents was conducted by IDOT to 
determine selected engineering properties of the obtained soil samples. The results of the 
individual tests are presented on the boring logs in Appendix B.  
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3.0 Subsurface Conditions 

 
Details of the subsurface conditions encountered at the borings are shown on the boring logs. 
The general subsurface conditions encountered and their pertinent engineering characteristics 
are described in the following paragraphs. Conditions represented by the borings should be 
considered applicable only at the boring locations on the dates shown; the reported conditions 
may be different at other locations and at other times. 

3.1 Generalized Subsurface Profile 

 
The existing pavement section encountered at the borings consists of approximately 12.0 
inches of asphalt and crushed limestone gravel. 
 
Cohesive soils encountered at the site are predominantly made up of silty loam, clay loam, silty 
clay and silty clay loam. The upper approximately 12 feet of the soil profile at Boring 2-S is likely 
existing fill, since the boring encountered a concrete obstruction below that depth.  Moisture 
contents vary from 20 to 29 percent. The standard penetration test (N) values range from 
weight-of-hammer (0) to 8 blows per foot (bpf), with one value of 15 bpf recorded on a sample 
containing weathered shale fragments. Rimac unconfined compression test values on samples 
range from 0.3 to 2.5 tons per square foot (tsf). 
 
Natural granular soils were encountered below the cohesive layer at Boring 2-S and generally 
consist of clayey sand with a variable content of weathered sandstone.  N-values in the granular 
soils of 10 bpf were observed, with a moisture content of 17 percent.   
 
Sandy clay shale or sandstone bedrock was encountered below the natural soils at both boring 
locations.  The southern Boring 1-S encountered bedrock noticeably shallower than the northern 
Boring 2-S.  Bedrock was encountered at a depth of about 12 feet (elevation 425.8) at Boring 1-
S and at a depth of about 24.5 feet (elevation 413.0) at Boring 2-S.  The horizontal distance 
between the two borings is approximately 43 feet.  MPS believes that the creek channel may 
have meandered and incised deeper in areas of the site over the course of its history.  N-values 
in the bedrock vary from 100 blows for 4 inches of penetration to 100 blows for 2 inches of 
penetration. 
 
3.2 Groundwater  
 
Groundwater was observed at Boring 2-S during drilling, at a depth of 20 feet (Elevation 417.5). 
The presence or absence of groundwater at a particular location does not necessarily indicate 
that groundwater will be present or absent at that location at other times. Groundwater levels 
may vary significantly over time due to the effect of seasonal variations in precipitation, the 
water level in the unnamed creek tributary or other factors not evident at the time of exploration.  
The surface water level at the creek was measured to be at Elevation 427.2 during the field 
exploration. 
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4.0 Geotechnical Evaluations 

 
4.1 Slope Stability 

 
Grade changes will be minimal along the roadways. Therefore, slope stability is not a concern at 
this time. 

4.2 Settlement 

The proposed grade changes will be minimal for the new culvert profile.  Therefore, issues 
related to significant settlement are not anticipated relating to the roadway grade changes. 
 
Foundation soils consisting of very hard sandy clay shale near the southern portion of the site 
and soft, silty clay is anticipated to be encountered beneath the planned culvert at northern 
portion of the site.  The thickness of the soft soil varies from about 7 to 8 feet.  Millennia 
understands the existing bridge structure has been supported by spread footings for many 
years, without displaying signs of possible distress or significant settlement.  The anticipated 
loading conditions for the planned culvert will be significantly less than the existing bridge 
foundation loads.   
 
For the planned box culvert, MPS recommends that the soils be overexcavated about 3 feet to 
approximately Elevation 422.5 at the northern end. The soft soils should be replaced with 
compacted, crushed limestone such as RR-01 or CS-01, per the Special Provision for 
Aggregate Subgrade Improvement for subgrade thicknesses of more than 12 inches. An initial 
bridge lift of larger crushed stone such as CS-01 may be needed if the gradation of RR-01 is 
chosen.  If areas of subgrade replacement of less than 12 inches are exposed during the 
excavation, then a smaller aggregate gradation, such as CA-6 would also be applicable.  The 
compacted fill should be capped with 6 inches bedding consisting of CA-7. It is recommended 
that a non-woven geotechnical fabric be placed to separate the aggregate improvement and 
CA-7 aggregate cap material.  We recommend showing the overexcavation underneath at least 
half of the planned culvert, due to the change in bedrock elevation between the two borings.  
MPS also recommends that the removal and replacement extend a minimum of 2 feet beyond 
each side of the culvert.   
 
The southern portion of the culvert will likely bear on clayey shale.  MPS recommends including 
a bid item for rock removal on the order of about 1 to 1.5 feet to achieve the bearing elevation 
for the culvert at this portion of the site.  Wing walls are shown as approximately 3 feet below 
the flow elevation (Elevation 423.6 to 423.4).  Additional rock removal may be needed to install 
the horizontal cantilever wing walls.  A ripper tool on a trackhoe may be sufficient in removing 
the clayey shale bedrock at the site.  A minimum of 6 inches of CA-7 bedding should be placed 
beneath the planned culvert.   
 
The limits and quantities of removal and replacement may be modified by the District 
Geotechnical and Field Engineers for variable surface conditions encountered in the field.  This 
is based on the understanding that the bearing elevation of the proposed box culvert will be 
approximately 425.5.   
 
Any undercutting should be conducted in such a manner that limits or minimizes the potential for 
disturbance of the subgrade. To prevent unnecessary disturbance of the subgrade soils, trucks 
and other heavy construction vehicles should be restricted from traveling through the finished 
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subgrade area.  If disturbed areas develop, they should be reworked and compacted as 
necessary. These remedial actions will likely improve the bearing capacity of the planned 
culvert.  
 
Based on the conditions encountered at the boring locations, the understanding that the 
subgrade soils have been essentially preloaded by the existing bridge foundations, along with 
the understanding that the proposed undercutting recommendations will be implemented, the 
maximum anticipated settlement of the proposed box culvert should be no more than one inch, 
and the maximum differential settlement should be less than one half the total settlement.  The 
majority of the settlement should take place during construction as the structural loads are 
applied to the foundation.   

4.3 Scour 

Per All Bridge Designers Memorandum 14.2, design scour elevations for box culverts are not 
required as part of design. 

4.4 Seismic 

Per page 3-2 of the 2017 Culvert Manual, buried structures such as culverts are not designed 
for seismic effects. 
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5.0 Construction Considerations 

 

5.1 Groundwater Control 

 
The estimated water surface stream elevation is approximately 431.8.  The groundwater level 
may fluctuate due to seasonal variations and other considerations that may not have been 
evident at the time the measurements were made, which may require temporary water diversion 
and control.  Groundwater seepage into the excavations should be anticipated and the 
contractor should be prepared to handle dewatering the excavations.  We believe that 
dewatering measures consisting of stream diversion will be required. 
 
If groundwater conditions encountered during construction differ than those observed during the 
course of this study, then MPS should be consulted for additional guidance on groundwater 
control options.   

5.2 Excavations 

The construction activities should be performed in accordance with the current IDOT Standard 
Specifications for Road and Bridge Construction. Trenching, excavating, and bracing should be 
performed in accordance with Occupational Safety and Health Administration (OSHA) 
regulations, and other applicable regulatory agencies. All soil materials present throughout the 
project, whether fill, alluvium, or other, and whether or not saturated, are considered Class C, 
which requires a side slope for excavations no steeper than 1.5H:1.0V.  However, worker safety 
and classification of the excavation soil is the responsibility of the contractor. According to 
OSHA requirements, any excavation extending to a depth of more than 20 feet must be 
designed by a registered professional engineer. We are currently unaware of any excavations at 
a depth of 20 feet or more for this project. Where the excavation lies within the zone of influence 
of existing pavements, buildings, utilities, or other structures, the integrity of those elements 
should be maintained by a properly designed earth retention system, underpinning, or other 
suitable means.  
 
Portions of the excavations may be constructed within a few feet horizontally of existing utilities. 
Some of these utilities are likely backfilled with granular material. The granular backfill may 
contain free water and could be unstable when excavating beneath or adjacent to it. The 
undermining of these utilities and the adjacent area could occur due to running and caving of 
the granular backfill and surrounding soils. Temporary support of any utilities, if present, that 
cross over or lie adjacent to the excavations will likely be required. 
 
We understand the project is planned to be constructed via staged construction.  Due to the 
shallow bedrock observed at the south end of the site, a temporary soil retention system may be 
needed in this general area instead of sheet piling.  Temporary sheet piling may be possible at 
the north end of the project, depending on the overall height of retained soil and the depth 
necessary to achieve fixity for sheet piles.  The contractor should be aware of the change in 
bedrock surface noted between the two boring locations when selecting a temporary shoring 
system. 
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Figure 1:  Vicinity Map 
Figure 2:  TS&L Plan 

Figure 3: Subsurface Profile 
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