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1 Project Description and Scope of Work 

In this report are included the results and recommendations of the geotechnical investigation 

performed by the Illinois Department of Transportation (IDOT) for the proposed Project.  The Project 

consists of the replacement of a double barrel box culvert, Structure Number (SN) 014-2001, with a 

triple barrel box culvert, SN 014-2025.   

The existing structure, which was built on 1940, is to be replaced with no salvage.  The Project is located 

in District 8, Clinton County, on IL 161 over Crooked Creek (FAP 805), ¼ NE of Section 15, Township 1N, 

and Range 1W of Principal Meridian 3.  The site area is shown the location maps included in Appendix A.   

The existing structure is a cast in place box culvert with a length of 47’-11”, a width of 26’-10” and a 

height of 13’.  It has a 30 degrees skew to the left and a 264 ft2 opening area.  The proposed structure, 

which also has a 30 degrees skew to the left, has a length of 83’-1 ⅝”, a width of 33’4” and a height of 

11’11”, as well as a 300 square feet opening area.  The proposed profile will be raised approximately 3 

feet; however the streambed elevation will remain as is.  A Type, Size and Location (TSL) preliminary 

plan is attached to this report, in Appendix B, as well as a Plan and Profile, in Appendix C.   

2 Field Exploration 

2.1 Subsurface Exploration and Testing 

Two boring logs were provided by personnel of IDOT District 8.  These borings were taken on September 

5, 2012 for subsurface exploration of the existing structure, using an automatic hammer and a hollow 

stem auger.  Standard Penetration Tests and Unconfined Compressive Strength Tests were conducted 

and moisture content was reported for the soil samples.  Atterberg Limit Tests and Grain Size Analyses 

were performed on some samples.   

The borings were denominated Boring 1 and Boring 2, located near the Southeast and Northeast wing 

walls, respectively, as shown on the TSL (Appendix B).  The centerline of the proposed roadway is 

located at Station 748+35.  Boring 1 was drilled in Station 748+50, 12.5 feet to the right, and Boring 2 

was drilled in Station 748+20, 12.5 feet to the left.  As shown in the boring logs, the borings were drilled 

at a depth of 38 feet, with a groundwater elevation of 433 feet.  Both boring logs, as well as the 

laboratory tests results are attached in Appendix D.  

2.2 Subsurface Conditions 

The soil profile consists mainly of clay, silt and loam with a few layers of sand.   Weathered shale and 

limestone were encountered at an approximate elevation of 415 feet.   

The Unconfined Compressive Strength tests results show that most of the cohesive soils below the 

streambed elevation have Unconfined Compressive Strength (Qu) values of 1.5 tsf or less, with some 

exceptions.  Boring 2 reflects soils with the lowest values of Qu near the streambed elevation, fluctuating 
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between 0.25 tsf and 0.08 tsf.  For detailed information, refer to the attached boring logs and laboratory 

tests results in Appendix D.  

3 Geotechnical Evaluations and Recommendations 

3.1 Settlement  

The proposed culvert is longer and wider than the existing culvert.  Consequently, the area of soil that 

extends outside the footprint of the existing culvert has not been preloaded to the same extent.  

Additionally, the profile of the road will be raised by approximately 3 feet.  Considering this, as well as 

the loads of both, the existing and the proposed structures, and the different soil properties in the two 

boring logs, the primary settlement analysis was conducted.  As part of this analysis, Boring 1 and Boring 

2 were used to represent the subsurface conditions in the southern and northern halves under the 

culvert, respectively.   

An increase in pressure of 0.47 ksf is expected to occur in the area below the existing structure, while an 

increase of 0.98 ksf is expected in the area outside the footprint of the existing structure.  To calculate 

settlement, the area under the structure was divided into four sections.  The purpose of dividing the 

area was to address the difference in pressure increase, as well as the different soil properties from both 

boring logs.  The settlement was calculated in the center of each section.  After a thorough analysis, it 

was determined that a treatment of soil removal and replacement under the box is required.  The 

settlement on the adjacent embankment was also calculated, using the data of both boring logs (refer to 

Table 1).  This settlement was taken into account when computing the amount of removal required.  The 

recommended treatment will be discussed in Section 4 – Foundation Recommendations.   

Table 1:  Embankment Expected Settlement 

Location Settlement (in) 

Embankment (facing East side of culvert) 0.30 

Embankment (facing West side of culvert) 0.52 

 

3.2 Slope Stability 

As mentioned in the previous section, the road profile will be raised by approximately 3 feet, and the 

proposed embankment will have a 2H: 1V slope, as the existing.  Since this is not a significant increase in 

the roadway, no stability problems are expected to occur.   

For slope stability during construction, refer to Section 5.1 – Temporary Soil Retention Systems. 

 

3.3 Scour 

Design scour elevations for box culverts are not required.   
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3.4 Seismic Considerations 

As per Bridge Manual 2012, Section 2.3.10-Seismic Issues as well as page 3-2 of Culvert Manual 2017, 

culverts and wing walls are considered buried structures; therefore they are not designed for seismic 

effects.   

4 Foundation Recommendations  

4.1 Culvert Barrel 

As previously mentioned in Section 3.1, the settlement analysis resulted in a recommended treatment 

of removal and replacement which will be discussed in this section.  After careful consideration of the 

change in loading, below and adjacent to the proposed location of the culvert, as well as the moisture 

content of the soil, it is concluded that differential settlement is expected to occur; hence, a precast 

concrete culvert is not recommended.  

As mentioned in the previous section, the area below the culvert was divided into four sections (refer to 

Figure 1).  These four sections consist of preloaded and non-preloaded soil.  Also, the South half of the 

soil below the culvert is assumed to have the characteristics of Boring 1 and the North half, those of 

Boring 2.  Considering these differences in the soil, a constant loading throughout the culvert footprint 

was assumed.  In reality, the load carried by the soil under the culvert depends on the stiffness of that 

soil.  The stiffer soil, which has been preloaded by the existing structure, will carry more load; therefore 

it will settle more and will simultaneously prevent the adjacent soil, with less stiffness, from settling.  

Refer to Appendix E for settlement computations.   

Considering the mentioned characteristics and properties of this particular case, it was determined that 

removal of the weak soil and replacement with a more suitable material is required.  Different 

combinations of soil removal and replacement were studied.  Ultimately, the combination which 

provided less differential settlement with the minimum required amount of removal was selected.  

Using this combination of removal, the settlement in each of the four sections below the structure was 

recalculated.  The calculated data points were plotted in a graph to show the settlement along the 

structure length, from North to South.  To address the assumption of constant applied loading, a linear 

regression was used to estimate the settlement under the box.  In conclusion, the expected differential 

settlement between the shoulders and the embankment ranges between 0.2 in and 0.36 in.  Meanwhile, 

the differential settlement within adjacent sections below the box is up to 0.49 in.   

The Foundations and Geotechnical Unit (FGU) recommends the removal combination shown in Table 2, 

and replacement with coarse aggregate (CA 6) under the box.  This removal includes the footprint of the 

structure plus 3 additional feet to each side of the box.  The purpose of this additional removal is to 

ensure that the applied pressure from the bottom of the culvert is distributed down to the bottom of 

removal.  Consequently, the granular material below the box, which is critical to reduce the settlement, 

has enough support so it does not bulge out to the weak material that remains around the footprint of 

the structure.  Refer to Figure 1 for an illustration of the sections under the box in which the removal is 

recommended.   
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Table 2:  Removal Combination 

 

 

 

 

Figure 1:  Sections under Proposed Culvert 

 

4.2 Wing Walls  

As per 2017 IDOT Culvert Manual, Figure 4.1.3.1-2, considering a design height (HL) of 11.67 feet and a 

30⁰ skew, the required wing wall lengths for the proposed culvert are 13.5 feet for the Northwest (NW) 

and Southwest (SW) wings, and 22.5 feet for Northeast (NE) and Southwest (SW) wings.  Feasibility 

analyses of different types of wing walls were conducted and the conclusions are presented below.   

• NW and SE Wing Walls: 

The 2017 IDOT Culvert Manual establishes that the preferred wing wall is the horizontal 

cantilever wing wall.  This wing wall type has a maximum allowable length of 16 feet; therefore, 

it is feasible for the NW and SE wings, since 13.54 feet < 16 feet.   

 

Section Description Removal (ft) 

1 North (using Boring 2) 6 

2 Central (using Boring 2) 3 

3 Central (using Boring 1) 3 

4 South (using Boring 1) 5 
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• NE and SW Wing Walls: 

The Two-way cantilevered L-Type is a feasible alternative, as long as the same removal and 

replacement treatment of the box is implemented.  FGU recommends removing 5 and 6 feet 

below the SW and NE wing wall foundations respectively, to reduce differential settlement, 

which is expected to occur.  

Since the NE and SW wings have a proposed length that exceeds the limit for horizontal 

cantilever, the feasibility of the following wing walls options has been evaluated:    

1. Two-way Cantilevered L-type.  The Two-way Cantilevered L-type wing is a feasible alternate, 

as long as the same removal and replacement treatment used for the box is implemented 

for these wings.  The FGU recommends removing 6 feet and 5 feet under the NE and SW 

wings, respectively.   

2. Horizontal Cantilever Wing (16 ft) with Cantilever Sheet Pile Wall Extension.  This option 

was initially investigated, but as a result of poor soil conditions and lack of attainable 

embedment due to the close proximity to bedrock, it was considered to be unfeasible.   

3. Horizontal Cantilever Wing (16 ft) with Anchored Sheet Pile Wall Extension.  This option is 

feasible, provided sheets with a minimum published section modulus of 30 in3/ft are driven 

to “refusal”.   

4. Horizontal Cantilever Wing (16 ft) with Driven Anchored Soldier Pile Wall Extension.  This 

option is also feasible.  Note that for this option, along with the previously mentioned 

anchored sheet pile extension, the wing design will involve a Geotechnical Design 

Memorandum be issued by the FGU.   

5 Construction Considerations 

5.1 Temporary Soil Retention Systems 

As per the Structure Report, District 8 recommends road closure and a detour route for maintenance of 

traffic; therefore, no temporary soil retention will be required for traffic maintenance.  However, should 

stage construction be implemented, a Temporary Soil Retention System (TSRS) will be required.  To 

construct the proposed structure, excavation of approximately 13 feet, from the existing roadway to the 

streambed, is required.  All excavations must be performed in accordance with local and federal 

regulations.   

5.2 Stream Diversion 

An Estimated Water Surface Elevation (EWSE) of 440.40 feet was provided by the IDOT Planning Unit.  

Even though the boring logs show some granular soil layers below the water table, most of the soils 

under the proposed foundation are composed of clay.  Considering that the EWSE is less than 4 feet 

above the streambed elevation, as well as soils composition, maintenance of existing flow will require 

temporary water diversion and control by the contractor.   
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Appendices



 

Appendix A:  Site Location Maps 

  



 

Site Location1 

 

 

                                                           
1 Images retrieved from Google Maps 2017. 



 

Appendix B:  Type, Size & Location (TSL) 

  





 

Appendix C:  Plan and Profile 

  





 

Appendix D:  Boring Logs 

  



























 

Appendix E:  Subsurface Data Profile Plot 
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Appendix F:  Settlement Computations 
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                  I.D.O.T.  BBS  FOUNDATIONS AND GEOTECHNICAL UNIT Modified on 12/9/14  

LOCATION AND BORING USED ==================================== Roadway / Boring B1

TYPE OF SURCHARGE =====================================================2 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)

DEPTH TO WATER TABLE (below top of existing embankment) ==============15.16

NEW EMBANKMENT:

      NEW EMBANKMENT FILL UNIT WEIGHT =================================120 PCF

      NEW EMBANKMENT FILL HEIGHT =====================================18.32 FT                     ASSUMPTIONS:

      PROPOSED WIDTH AT TOP ==========================================47.67 FT   Soil Deposit is Normally Consolidated

      PROPOSED WIDTH AT BOTTOM ======================================120.95 FT (which is a 2.0:1 slope)   Cohesive Layers are Saturated

3.25   Soils have a Low Sensitivity

  Liquid Limit (LL)=Moist. Content (MC%)

EXISTING EMBANKMENT (IF ANY):   Initial Void Ratio (Eo)=2.7*(MC%)/100

      EXISTING EMBANKMENT UNIT WEIGHT ====================================120 PCF   Comp. Index (Cc)=0.009*(LL-10)

      EXISTING EMBANKMENT HEIGHT ============================================15.16 FT   Neglecting Granular & Secondary Settlem't 

      EXISTING WIDTH AT TOP =======================================================40 FT

      EXISTING WIDTH AT BASE =====================================================100.64 FT (which is a 2.0:1 slope)

0

LAYER TOTAL UNCONF. COMP. MOIST. EXISTING PRESSURE INITIAL COMPRESSION Qu LAYER

THICK UNIT WT. STRENGTH (Qu) CONTENT PRESSURE INCREASE VOID INDEX CORRECTION SETTLEMENT

(FT) (PCF) (TSF) (%) (KSF) (KSF) RATIO (Cc) FACTOR (IN.)

0.8 128 2.04 26 1.844 0.379 0.702 0.144 0.109 0.01

2.5 128 0.20 23 1.950 0.379 0.621 0.117 0.700 0.12

2.5 128 0.25 26 2.112 0.380 0.702 0.144 0.625 0.11

2.5 128 0.50 25 2.270 0.382 0.675 0.135 0.361 0.06

TOTAL SETTLEMENT UNDER CENTER OF CONTINUOUS EMBANKMENT =  0.30  IN.

   C O H E S I V E   S O I L   S E T T L E M E N T   E S T I M A T E

FT

PROP. 3.2 FT HIGH EMBANKM'T 
WITH 2.0:1 SIDE SLOPE

EXIST. 15.2 FT EMBANKMENT 
HEIGHT WITH 2.0:1 SIDE SLOPE

SETTLEMENT=0.01 INCHES

SETTLEMENT=0.12 INCHES

SETTLEMENT=0.11 INCHES

SETTLEMENT=0.06 INCHES

TOTAL SETTLEMENT=0.30 INCHES
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7/10/2017 Settlement Estimate_Roadway_B1.xls



                  I.D.O.T.  BBS  FOUNDATIONS AND GEOTECHNICAL UNIT Modified on 12/9/14  

LOCATION AND BORING USED ==================================== Roadway / Boring B2

TYPE OF SURCHARGE =====================================================2 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)

DEPTH TO WATER TABLE (below top of existing embankment) ==============15.16

NEW EMBANKMENT:

      NEW EMBANKMENT FILL UNIT WEIGHT =================================120 PCF

      NEW EMBANKMENT FILL HEIGHT =====================================18.32 FT                     ASSUMPTIONS:

      PROPOSED WIDTH AT TOP ==========================================47.67 FT   Soil Deposit is Normally Consolidated

      PROPOSED WIDTH AT BOTTOM ======================================120.95 FT (which is a 2.0:1 slope)   Cohesive Layers are Saturated

33.33   Soils have a Low Sensitivity

  Liquid Limit (LL)=Moist. Content (MC%)

EXISTING EMBANKMENT (IF ANY):   Initial Void Ratio (Eo)=2.7*(MC%)/100

      EXISTING EMBANKMENT UNIT WEIGHT ====================================120 PCF   Comp. Index (Cc)=0.009*(LL-10)

      EXISTING EMBANKMENT HEIGHT ============================================15.16 FT   Neglecting Granular & Secondary Settlem't 

      EXISTING WIDTH AT TOP =======================================================40 FT

      EXISTING WIDTH AT BASE =====================================================100.64 FT (which is a 2.0:1 slope)

26.83

LAYER TOTAL UNCONF. COMP. MOIST. EXISTING PRESSURE INITIAL COMPRESSION Qu LAYER

THICK UNIT WT. STRENGTH (Qu) CONTENT PRESSURE INCREASE VOID INDEX CORRECTION SETTLEMENT

(FT) (PCF) (TSF) (%) (KSF) (KSF) RATIO (Cc) FACTOR (IN.)

0.8 128 0.08 29 1.844 0.379 0.783 0.171 0.880 0.06

2.5 128 0.12 25 1.950 0.379 0.675 0.135 0.820 0.15

2.5 128 0.25 25 2.112 0.380 0.675 0.135 0.625 0.11

2.5 128 0.25 24 2.270 0.382 0.648 0.126 0.625 0.10

2.5 128 0.25 26 2.423 0.384 0.702 0.144 0.625 0.10

TOTAL SETTLEMENT UNDER CENTER OF CONTINUOUS EMBANKMENT =  0.52  IN.

   C O H E S I V E   S O I L   S E T T L E M E N T   E S T I M A T E

FT

PROP. 3.2 FT HIGH EMBANKM'T 
WITH 2.0:1 SIDE SLOPE

EXIST. 15.2 FT EMBANKMENT 
HEIGHT WITH 2.0:1 SIDE SLOPE

SETTLEMENT=0.06 INCHES

SETTLEMENT=0.15 INCHES

SETTLEMENT=0.11 INCHES

SETTLEMENT=0.10 INCHES

SETTLEMENT=0.10 INCHES

TOTAL SETTLEMENT=0.52 INCHES
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7/10/2017 Settlement Estimate_Roadway_B2.xls



                  I.D.O.T.  BBS  FOUNDATIONS AND GEOTECHNICAL UNIT Modified on 12/9/14  

LOCATION AND BORING USED ==================================== North Area w/o Preloading / Boring B2

TYPE OF SURCHARGE =====================================================3 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)

DEPTH TO WATER TABLE (below top of existing embankment) ==============1

NEW EMBANKMENT:

      NEW EMBANKMENT FILL UNIT WEIGHT =================================120 PCF

      NEW EMBANKMENT FILL HEIGHT =====================================9.17 FT                     ASSUMPTIONS:

      PROPOSED WIDTH AT TOP ==========================================83.14 FT   Soil Deposit is Normally Consolidated

      PROPOSED WIDTH AT BOTTOM ======================================83.14 FT (which is a MUST EQUAL 83.1)  Cohesive Layers are Saturated

      PROPOSED LENGTH OF RECTANGULAR SURCHARGE==================33.33 FT   Soils have a Low Sensitivity

  Liquid Limit (LL)=Moist. Content (MC%)

EXISTING EMBANKMENT (IF ANY):   Initial Void Ratio (Eo)=2.7*(MC%)/100

      EXISTING EMBANKMENT UNIT WEIGHT ====================================65.5 PCF   Comp. Index (Cc)=0.009*(LL-10)

      EXISTING EMBANKMENT HEIGHT ============================================1 FT   Neglecting Granular & Secondary Settlem't 

      EXISTING WIDTH AT TOP =======================================================83.14 FT

      EXISTING WIDTH AT BASE =====================================================83.14 FT (which is a 0.0:1 slope)

      EXISTING LENGTH OF RECTANGULAR SURCHARGE==================33.33 FT

LAYER TOTAL UNCONF. COMP. MOIST. EXISTING PRESSURE INITIAL COMPRESSION Qu LAYER

THICK UNIT WT. STRENGTH (Qu) CONTENT PRESSURE INCREASE VOID INDEX CORRECTION SETTLEMENT

(FT) (PCF) (TSF) (%) (KSF) (KSF) RATIO (Cc) FACTOR (IN.)

1.0 128 0.00 29 0.098 1.035 0.783 0.171 1.000 Granular

2.3 128 0.00 25 0.205 1.034 0.675 0.135 1.000 Granular

2.8 128 0.00 25 0.368 1.026 0.675 0.135 1.000 Granular

2.3 128 0.25 24 0.531 1.006 0.648 0.126 0.625 0.60

2.5 128 0.25 26 0.685 0.975 0.702 0.144 0.625 0.61

TOTAL SETTLEMENT UNDER CENTER OF RECTANGULAR FOOTING =  1.21  IN.

   C O H E S I V E   S O I L   S E T T L E M E N T   E S T I M A T E

FT

PROP. 8.2 FT HIGH EMBANKM'T 
WITH 0.0:1 SIDE SLOPE

EXIST. 1.0 FT EMBANKMENT 
HEIGHT WITH 0.0:1 SIDE SLOPE

SETTLEMENT=0.60 INCHES

SETTLEMENT=0.61 INCHES

TOTAL SETTLEMENT=1.21 INCHES
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                  I.D.O.T.  BBS  FOUNDATIONS AND GEOTECHNICAL UNIT Modified on 12/9/14  

LOCATION AND BORING USED ==================================== Central Area w/ preloading / Boring B2

TYPE OF SURCHARGE =====================================================3 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)

DEPTH TO WATER TABLE (below top of existing embankment) ==============5.23

NEW EMBANKMENT:

      NEW EMBANKMENT FILL UNIT WEIGHT =================================120 PCF

      NEW EMBANKMENT FILL HEIGHT =====================================9.17 FT                     ASSUMPTIONS:

      PROPOSED WIDTH AT TOP ==========================================83.14 FT   Soil Deposit is Normally Consolidated

      PROPOSED WIDTH AT BOTTOM ======================================83.14 FT (which is a MUST EQUAL 83.1)  Cohesive Layers are Saturated

      PROPOSED LENGTH OF RECTANGULAR SURCHARGE==================33.33 FT   Soils have a Low Sensitivity

  Liquid Limit (LL)=Moist. Content (MC%)

EXISTING EMBANKMENT (IF ANY):   Initial Void Ratio (Eo)=2.7*(MC%)/100

      EXISTING EMBANKMENT UNIT WEIGHT ====================================120 PCF   Comp. Index (Cc)=0.009*(LL-10)

      EXISTING EMBANKMENT HEIGHT ============================================5.23 FT   Neglecting Granular & Secondary Settlem't 

      EXISTING WIDTH AT TOP =======================================================47.92 FT

      EXISTING WIDTH AT BASE =====================================================47.92 FT (which is a 0.0:1 slope)

      EXISTING LENGTH OF RECTANGULAR SURCHARGE==================26.83 FT

LAYER TOTAL UNCONF. COMP. MOIST. EXISTING PRESSURE INITIAL COMPRESSION Qu LAYER

THICK UNIT WT. STRENGTH (Qu) CONTENT PRESSURE INCREASE VOID INDEX CORRECTION SETTLEMENT

(FT) (PCF) (TSF) (%) (KSF) (KSF) RATIO (Cc) FACTOR (IN.)

3.0 128 0.00 25 0.726 0.473 0.675 0.135 1.000 Granular

1.5 128 0.25 25 0.868 0.473 0.675 0.135 0.625 0.17

0.8 128 0.25 25 0.935 0.474 0.675 0.135 0.625 0.08

2.5 128 0.25 24 1.028 0.475 0.648 0.126 0.625 0.24

2.5 128 0.25 26 1.161 0.474 0.702 0.144 0.625 0.24

TOTAL SETTLEMENT UNDER CENTER OF RECTANGULAR FOOTING =  0.72  IN.

   C O H E S I V E   S O I L   S E T T L E M E N T   E S T I M A T E

FT

PROP. 3.9 FT HIGH EMBANKM'T 
WITH 0.0:1 SIDE SLOPE

EXIST. 5.2 FT EMBANKMENT 
HEIGHT WITH 0.0:1 SIDE SLOPE

SETTLEMENT=0.17 INCHES

SETTLEMENT=0.08 INCHES

SETTLEMENT=0.24 INCHES

SETTLEMENT=0.24 INCHES

TOTAL SETTLEMENT=0.72 INCHES
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                  I.D.O.T.  BBS  FOUNDATIONS AND GEOTECHNICAL UNIT Modified on 12/9/14  

LOCATION AND BORING USED ==================================== Central Area w/ preloading / Boring B1

TYPE OF SURCHARGE =====================================================3 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)

DEPTH TO WATER TABLE (below top of existing embankment) ==============5.23

NEW EMBANKMENT:

      NEW EMBANKMENT FILL UNIT WEIGHT =================================120 PCF

      NEW EMBANKMENT FILL HEIGHT =====================================9.17 FT                     ASSUMPTIONS:

      PROPOSED WIDTH AT TOP ==========================================83.14 FT   Soil Deposit is Normally Consolidated

      PROPOSED WIDTH AT BOTTOM ======================================83.14 FT (which is a MUST EQUAL 83.1)  Cohesive Layers are Saturated

      PROPOSED LENGTH OF RECTANGULAR SURCHARGE==================33.33 FT   Soils have a Low Sensitivity

  Liquid Limit (LL)=Moist. Content (MC%)

EXISTING EMBANKMENT (IF ANY):   Initial Void Ratio (Eo)=2.7*(MC%)/100

      EXISTING EMBANKMENT UNIT WEIGHT ====================================120 PCF   Comp. Index (Cc)=0.009*(LL-10)

      EXISTING EMBANKMENT HEIGHT ============================================5.23 FT   Neglecting Granular & Secondary Settlem't 

      EXISTING WIDTH AT TOP =======================================================47.92 FT

      EXISTING WIDTH AT BASE =====================================================47.92 FT (which is a 0.0:1 slope)

      EXISTING LENGTH OF RECTANGULAR SURCHARGE==================26.83 FT

LAYER TOTAL UNCONF. COMP. MOIST. EXISTING PRESSURE INITIAL COMPRESSION Qu LAYER

THICK UNIT WT. STRENGTH (Qu) CONTENT PRESSURE INCREASE VOID INDEX CORRECTION SETTLEMENT

(FT) (PCF) (TSF) (%) (KSF) (KSF) RATIO (Cc) FACTOR (IN.)

2.0 128 0.00 23 0.693 0.473 0.621 0.117 1.000 Granular

1.0 128 0.00 23 0.790 0.473 0.621 0.117 1.000 Granular

2.3 128 0.25 26 0.891 0.474 0.702 0.144 0.625 0.26

2.5 128 0.50 25 1.028 0.475 0.675 0.135 0.361 0.14

TOTAL SETTLEMENT UNDER CENTER OF RECTANGULAR FOOTING =  0.41  IN.

   C O H E S I V E   S O I L   S E T T L E M E N T   E S T I M A T E

FT

PROP. 3.9 FT HIGH EMBANKM'T 
WITH 0.0:1 SIDE SLOPE

EXIST. 5.2 FT EMBANKMENT 
HEIGHT WITH 0.0:1 SIDE SLOPE

SETTLEMENT=0.26 INCHES

SETTLEMENT=0.14 INCHES

TOTAL SETTLEMENT=0.41 INCHES
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                  I.D.O.T.  BBS  FOUNDATIONS AND GEOTECHNICAL UNIT Modified on 12/9/14  

LOCATION AND BORING USED ==================================== South Area w/o Preloading / Boring B1

TYPE OF SURCHARGE =====================================================3 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)

DEPTH TO WATER TABLE (below top of existing embankment) ==============1

NEW EMBANKMENT:

      NEW EMBANKMENT FILL UNIT WEIGHT =================================120 PCF

      NEW EMBANKMENT FILL HEIGHT =====================================9.17 FT

      PROPOSED WIDTH AT TOP ==========================================83.14 FT   Soil Deposit is Normally Consolidated

      PROPOSED WIDTH AT BOTTOM ======================================83.14 FT (which is a MUST EQUAL 83.1)  Cohesive Layers are Saturated

      PROPOSED LENGTH OF RECTANGULAR SURCHARGE==================33.33 FT   Soils have a Low Sensitivity

  Liquid Limit (LL)=Moist. Content (MC%)

EXISTING EMBANKMENT (IF ANY):   Initial Void Ratio (Eo)=2.7*(MC%)/100

      EXISTING EMBANKMENT UNIT WEIGHT ====================================65.6 PCF   Comp. Index (Cc)=0.009*(LL-10)

      EXISTING EMBANKMENT HEIGHT ============================================1 FT   Neglecting Granular & Secondary Settlem't 

      EXISTING WIDTH AT TOP =======================================================83.14 FT

      EXISTING WIDTH AT BASE =====================================================83.14 FT (which is a 0.0:1 slope)

      EXISTING LENGTH OF RECTANGULAR SURCHARGE==================33.33 FT

LAYER TOTAL UNCONF. COMP. MOIST. EXISTING PRESSURE INITIAL COMPRESSION Qu LAYER

THICK UNIT WT. STRENGTH (Qu) CONTENT PRESSURE INCREASE VOID INDEX CORRECTION SETTLEMENT

(FT) (PCF) (TSF) (%) (KSF) (KSF) RATIO (Cc) FACTOR (IN.)

1.7 128 0.00 23 0.123 1.035 0.621 0.117 1.000 Granular

2.5 128 0.00 26 0.262 1.032 0.702 0.144 1.000 Granular

0.8 128 0.00 25 0.368 1.026 0.675 0.135 1.000 Granular

1.8 128 0.50 25 0.449 1.018 0.675 0.135 0.361 0.31

TOTAL SETTLEMENT UNDER CENTER OF RECTANGULAR FOOTING =  0.31  IN.

   C O H E S I V E   S O I L   S E T T L E M E N T   E S T I M A T E

FT

PROP. 8.2 FT HIGH EMBANKM'T 
WITH 0.0:1 SIDE SLOPE

EXIST. 1.0 FT EMBANKMENT 
HEIGHT WITH 0.0:1 SIDE SLOPE

SETTLEMENT=0.31 INCHES

TOTAL SETTLEMENT=0.31 INCHES
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