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I. General Information    

A. Project Location and Existing Conditions  
The proposed project is located where County Highway 9 (CH 9) crosses over interstate 80, 
approximately 4.0 miles east of IL 178. The approach roadway of CH 9 consists of two 11 ft. hot 
mix asphalt surfaced lanes over an aggregate base.  There is one frontage road/service drive 
(FR 12.20) north of the interstate and 1 township road (TR 289/N 30th Road) south of the 
interstate.  The north service drive is a 14 ft. wide gravel surface private entrance to a 
residence; the southern township road is an 18 ft. wide tar and chip surface road.  A project 
Location Map is provided in Appendix A.  Existing and proposed typical sections are provided in 
Appendix B. 

B. Project Description and Scope  
The proposed project includes the removal and replacement of SN 050-0081, carrying County 
Highway 9 over interstate 80, approximately 4.0 miles east of IL 178, and the associated 
approach roadway work required to match the longer structure on an improved alignment. The 
horizontal alignment will be shifted up to 15 ft. east to accommodate a building and the profile 
will be raised up to 10 ft. to allow for structure improvements.  Approximately 2450 ft. of CH 9 
will be improved to provide two 11 ft. HMA lanes with 4 ft. aggregate shoulders.  The frontage 
road and township road, north and south of the interstate (respectively) will be improved to 
connect with CH 9.   The frontage road and the township road will be improved to 16 ft. wide 
and 18 ft. wide (respectively) with an A-3 bituminous surface.  A plan and profile of the 
improvement is in Appendix C.  A separate structural geotechnical report has been prepared for 
the proposed structure.   

The approach roadway will be reconstructed within the construction limits and the guardrail will 
be removed and replaced at all quadrants.  In addition, the proposed CH 9 pavement design 
includes removing the existing pavement and constructing 12 inches of improved aggregate 
subgrade and 6 inches of Hot Mix Asphalt with aggregate shoulders. See existing and proposed 
typical sections in Appendix B. The soil profile is provided in Appendix D.  

 

 

C. Geology and Soil Characteristics  
The project area lies within the northern portion of the Bloomington Ridged Plain Physiographic 
Division of the Till Plains Section of the Central Lowlands Province near the Farm Ridge end 
moraine. This is an area of poor drainage, flat topography, and is predominantly Silty Loams 
and Silty Clay Loams materials.  The surface geology in this division is characterized as 
orthents, loamy, and undulating. The soils generally consist of silty clay loam till as shown on 
the roadway soil boring logs included in Appendix E.  An NRCS Soil Survey for the site was 
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developed and shows/ Silty Clay Loams and Silt Loams as the predominant soils in the area.  
This survey is also included at the end of Appendix D. 

The bedrock geology in the general project area consists of Carbondale and Ancell formations 
which includes shale with sandstone, limestone, and coal and clay deposits.  The 2011 structure 
borings 01 and 02 both hit an assumed rock surface at a depth of 62.5 ft.  Boring 03 (2011) hit 
light gray shale at a depth of 50 ft.  None of the 1961 borings (Borings 1 through 5) hit bedrock.  
As illustrated on the structure borings, the bedrock was not encountered and therefore is not 
expected to impact the roadway reconstruction portion of CH 9 or any associated drainage 
facilities. The Structure boring logs are shown in Appendix F.  

II. Subsurface Exploration  

A. Field Exploration 
Three roadway soil borings were taken January 16, 2019, June 14, 2019 and July 18, 2019. The 
previous three months to the January boring (October 2018 – December 2018) had a below 
average precipitation shown on Table 1. The previous three months to the June boring (March 
2019 – May 2019) had an above average precipitation shown on Table 1.  The previous three 
months to the July boring (April 2019 – June 2019) had an above average precipitation shown 
on Table 1.  The groundwater table was not encountered on any of the roadway soil borings; 
however, structure borings encountered groundwater ranging from elevation 627.9 to 628.6. 

Year Month 
Observed 

Precipitation1  (in.) 
Normal 

Precipitation2 (in.) 
Departure from 
Normal (+/- in.) 

2018 
October 3.26 2.8 0.46 

November 1.1 2.95 -1.85 
December 1.74 2.13 -0.39 

TOTAL 6.10 7.88 -1.78 

2019 
March 2.65 2.44 0.21 
April 3.97 3.23 0.74 
May 9.92 4.09 5.83 

TOTAL 16.54 9.76 6.78 

2019 
April 3.97 3.23 0.74 
May 9.92 4.09 5.83 
June 4.91 3.98 0.93 

TOTAL 18.8 11.3 7.5 
1Precipitation data for Ottawa, Illinois (US Climate Data (www.usclimatedata.com ) 

Table 1: Comparison of Actual (Observed) and Historical (Normal) Precipitation 

The three roadway borings were taken to determine the depth and characteristics of the soils 
along the proposed roadway improvement. Three borings were taken with a truck mounted drill 
rig using a three-foot split spoon sampler driven by a CME automatic SPT hammer.  

As mentioned before, the roadway soil borings and structure borings are located in Appendix E 
and Appendix F, respectively. 
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Soil samples were logged for the type of soil, and the unconfined compressive strength (Qu) was 
determined using a pocket penetrometer (pp reading). Selected samples were also taken to the 
laboratory to analyze index properties such as moisture content, particle size, and Atterberg 
limits.  

B. Laboratory Testing and Classification of Soil 
Moisture content determination was performed for each sample according to Illinois Modified 
AASHTO T 265 and is indicated on the soil boring logs.  Grain size analysis including sieve 
analysis and hydrometer analysis were performed for soil classification. The combined results of 
these two tests are reported graphically on a particle size distribution and summarized in a table 
with Atterberg limits and plasticity index values as shown in Appendix G. The results from this 
analysis were used to classify each soil samples using the Illinois Division of Highways (IDH) 
Textural Classification Chart illustrated at the end of Appendix G.  

III. Geotechnical Analysis and Recommendations   

A. Embankment Subgrade 
Any existing soils that are unsuitable and unstable should be removed and disposed of per 
Section 202 in the IDOT Standard Specifications. In addition, unsuitable topsoil with roots and 
organic materials within the subgrade zone should be removed to a depth between 12 in. and 
36 in. below the bottom of the proposed pavement.  

The fill material for the embankment is not known at this time. However, the following 
requirements must be met:  

1. Standard Dry Density (SSD) shall not be less than 90 lb/cu ft (1450 kg/cu m) according 
to Illinois Modified AASHTO T 99 (Method C). 

2. Moisture Content shall be a minimum of 90 percent and no more than 110 percent of the 
proctor optimum content according to Illinois Modified AASHTO T 99.  

3. Organic Content shall not exceed 10 percent according to AASHTO T 194. 
4. Percent of silt and fine sand shall not exceed 65 percent according to AASHTO T 88.  
5. Plasticity Index (PI) shall be 12 percent or more according to AASHTO T 90. 
6. Liquid Limit (LL) shall be 50 percent or less according to AASHTO T 89.  

Earth material not meeting requirements 3, 5, and 6 may be used in the core of an 
embankment. These restricted soils shall be capped or covered with at least thirty six inches of 
material meeting the requirements above. The special provisions for “Embankment” and 
“Borrow and Furnished Excavation” are provided in Appendix H and should be added to the 
contract documents.  

B. Frost Susceptibility 
Based on the soil boring logs, the water table elevation is deep enough that no capillary rise is 
anticipated within the depth of frost penetration (42 in.) below the proposed pavement. The 
particle size distributions indicate that each soil samples contain less than 65 percent silt and 
fine sand, and the plasticity index (PI) for all the samples is slightly greater than 12. Therefore, 
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none of soils are frost susceptible based on the Department’s criteria to determine frost 
susceptibility.  

C. Pavement Design Soil Parameters (SSR and IBR) 
All but one of the samples, based on a particle size analysis, fall within the “fair” category of the 
Subgrade Support Rating (SSR) Chart as shown in Appendix I.   However, a Subgrade Support 
Rating of “poor” is recommended because the Borrow Source is not known at this time. 

The approximate Illinois Bearing Ratio (IBR) for a project soil may be estimated from Table 
6.3.1-1 from the Geotechnical Manual. For the initial pavement design using Modified AASHTO 
procedure, an IBR value of 3 is recommended in correlation to the dominant A-6 soil 
classification encountered on the subgrade along CH 9.  

D. Subgrade Improvement  
The project proposes a 12 inch aggregate subgrade improvement for CH 9, and an 8 inch 
aggregate base for N 30th Road and FR 12.20. During construction, Dynamic Cone 
Penetrometer (DCP) tests should be conducted to determine whether or not additional depth of 
improved subgrade is warranted. The District Geotechnical Engineer should be contacted to 
inspect the subgrade and review the DCP test results for verification.   

It is important that the finished subgrade does not exhibit more than 0.5 inches of rutting upon 
inspection. Field moisture should be controlled to provide proper compaction and achieve 
adequate short-term and long-term subgrade stability. No additional improvements are 
warranted in addition to the proposed 12 inch and 8 inch subgrade improvements shown in the 
typical sections at this time.  

Refer to the excavation requirements shown in Section 204 of the IDOT Standard 
Specifications. This section should be able to address or minimize potential subgrade stability 
problems during construction.  

E. Settlement and Slope Stability Analysis  
All but one of the soil samples taken have moisture contents less than 25 percent accompanied 
with high unconfined compressive strength (Qu) values ranging from 4 to 6 tons per square foot 
(tsf). Based on the proposed profile, it is estimated that up to 10 feet of fill material will be added 
to the embankment widening near the bridge abutments with 3:1 side slopes. Existing 
conditions indicate no significant settlement at the approach embankments. In addition, the 
SGR author has also determined that settlement is minor.  

A side slope stability analysis was performed by the SGR author for the worst case using +/- ten 
feet of embankment fill. The calculated factor of safety (FOS) was 1.573 Therefore, the addition 
of fill material on the approach embankments is not expected to cause slope stability problems.  
A copy of the analysis is in Appendix J. 
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Appendix C 
Proposed Plan and Profile 

 

 
 

 

 

 

  















 

Appendix D 
Soil Profile and NRCS Soil Survey 
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Roadway Soil Borings  
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Structure Borings 

(SN 050-0081) 
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Appendix I 
Subgrade Support Rating (SSR) 

Chart   
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Slope Stability Analysis 
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