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 Abbreviated Structure Geotechnical Report 

 
Original Report Date: 3/31/20 Proposed SN: 038-2567 Route: FAP 332A (IL 1) 
Revised Date:       Existing SN: 038.-0028 Section: (17RB)ES 
Geotechnical Engineer: Terrence McCleary of McCleary Engineering County: Iroquois 
Structural Engineer: William Vegrzyn of V3 Companies Contract: 66F01 
 
Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing): The proposed box culvert, SN 038-2567, is a double cell 9 x 9 x 80.0 ft. cast in place concrete box culvert 
with L-Type Two-Way Cantilevered and Horizontal Wingwalls.  This structure is replacing SN 038-0028 (built 1952) 
and carries the two 11 ft. driving lanes with 6 ft. shoulders of Illinois Route 1 over Gay Creek at Sta. 80+50.  Soft soils 
reported in SB-02 (south end of culvert) may require replacing with a porous granular material.  Both the existing and 
proposed structures have a 45° left ahead skew.  See the attached TS&L drawing for further information. 
 
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): The existing structure, SN 038-0028 is a single span RC bridge on closed abutments with timber piles 
driven to bearing.  The as-built plans for the original structure show an inverted concrete slab connected to the 
abutments and wingwalls to provide channel protection.  No prior soil data was available at the time of this report. 
Two 37 ft. borings taken on March 6 & 7 of 2017 at the NW & SE corners of the existing structure. Standard split 
spoon samplers were used to determine the standard penetration rate at 2.5 ft. intervals down to 31.5 ft. at which it 
was opened up to 5 ft. intervals. The boring on the north side (SB-01) shows more sand content than the south side. 
 
Boring SB-01 was taken in the NW quad, has a ground elevation of 687.19 and was drilled through 2.5 ft. of shoulder 
stone mixed with soil. Below the shoulder stone is 9.5 ft. of a very stiff to hard Silty Clay Loam Fill. Under the fill is 
13.0 ft. of very stiff to hard Silty Clay Loam Till with some intermingled sand down to elevation 662.69 ft. Beneath that 
layer is 2.5 ft. of hard clay till before going into 9.5 ft. of very stiff Sandy Clay Till to close out the boring at elevation 
650.69 ft.  The water table was encountered in the Silty Clay Loam Till soil at an elevation of 664.7 ft. Bedrock was 
not encountered in this boring. 
 
Boring SB-02 was taken in the SE quad, has a ground elevation of 687.22 ft. and was drilled through 2.5 ft. of 
shoulder stone mixed with soil. Below the shoulder stone is again 9.5 ft. of very stiff Silty Clay Loam Fill, however, 
unlike SB-01, the next 5 ft. of soil under the fill was a stiff to soft Silty Clay Loam with Organics. This soil with organics 
ends at elevation 670.22 ft. where the very stiff Sandy Clay Loam Till begins and continues to the bottom of the 
boring at elevation 650.72 ft. The water table was encountered in the Sandy Clay Loam Till layer at an elevation of 
664.7 ft. Bedrock was not encountered in this boring. 
 
No additional borings are required at this time.  See the attached soil borings and soil profile for further information. 
                                                                                                                                                               
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 proposed roadway will retain the same vertical and horizontal alignment 
as the existing roadway. There are no existing settlement issues and future settlement is of minimal concern as there 
is only a minor increase in loading on the founding soils between the existing abutments.  Boring SB-02 reports a Stiff 
to Soft Gray & Black Silty Clay with Loam Layers and Organics between elevations ±670 and ±675 ft.  The TSL 
shows the proposed elevation of the bottom of the concrete box to be at ±673.4 ft.  The unsuitable material would 
need to be removed during construction, however, much of this material may have been previously excavated during 
the 1952 construction of the 12 inch thick inverted slab described above.  The extent of the remaining removal and 
replacement will need to be determined during construction.  No further testing is recommended. 
 
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 proposed structure will 
maintain the same grade of the roadway.  The new box culvert will have a larger out to out dimension pushing the 
ditches out away from the road—resulting in proposed side slopes being flatter than the existing side slopes near the 
structure.  The existing slopes are stable and no further testing is required. No further testing is recommended. 
 

brownj
Text Box
This SGR has been updated.  See memo dated August 28th, 2020 for changes.



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:  From All Bridge Designer Memorandums 14.2, a Design Scour Table is not required for closed 
bottom box culverts.  The Design Scour elevations would be the bottom of the cut off wall. The design invert 
elevations are 674.35 ft. upstream and 674.25 ft. downstream.  A conservative scour analysis was performed for a 
proposed bridge at this location; results showed abutment scour depths greater than 5 ft. (geotechnical analysis of 
the soils suggests this scour depth could be reduced by as much as 50%), however, due to no reported scour 
problems at the existing structure and aggradation was noted to be the general tendency at this site, it was noted the 
results of the scour analysis were probably highly exaggerated.  The proposed structure will have the inlet and outlet 
aprons protected with riprap to mitigate any potential scour. 
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:  This box culvert is a buried structure. Per 
Section 2.3.10 of the Departments of Bridge Manual, seismic data is not needed for most walls or buried structures. 
However, if desired the seismic site class was determined to be C. The SD1 = 0.079 g. the SDs = 0.124 g. The 
Seismic Performance Zone (SPZ) for this structure = 1, therefore no liquefaction analysis was performed. 
 
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: It is 
understood that the shorter wingwalls are to be horizontal cantilevers attached to the proposed box culvert.  The 
longer wingwalls are to be L-type Two-Way cantilever wingwalls.  For the box culvert itself, both strength and service 
limit states were used to analyze the spread footing option. As can be seen in boring 01 and 02, the soils beneath an 
assumed bottom of footing elevation of 673.3 ft. are very stiff to hard sandy clay and silty clay loam till soils. The 
strengths in the 20 ft. of soil under the footing are stiff with an average Qu=3.9 tsf. Because of these high Qu values 
the factored bearing resistance from a strength limit state approach is quite high at 10.2 ksf.  
 
Using an estimated load of 1020 psf, the settlement of the proposed box culvert was calculated using the formulas 
found in the AASHTO Design Manual.  At this load the estimated settlement is 0.58 inches at boring SB-1 and 0.75 at 
boring SB-2.  The service limit state bearing resistance value of 2.0 ksf is based on a 1-inch tolerable settlement.  
With an estimated 3 ft. of fill above the top of the culvert this bearing resistance should be sufficient.  For the wing 
walls, the active lateral earth pressure is estimated to be 650 lbs./ft. of wall (61.2 psf).   
 
Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal 
coat:   For box culvert construction the contractor is responsible for diverting the flow of water from the construction 
using a method approved by the engineer.  This is often accomplished with a diversion culvert pipe. 
 
Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation 
for other construction concerns: The road will remain open during construction by use of stage construction. Soil 
retention at the stage line will be required.   Although SB-02 shows a ±5 ft. layer of Hard Silty Clay Loam Till / Hard 
Clay Till with unconfined compressive strengths of ±5.1 tsf, the blow counts (17 and 18 blows/ft.) indicate this to be a 
drive-able layer.  We recommend there are no geotechnical considerations which would restrict driving temporary 
sheet piling to the design depth. 

 
This report was prepared by  
Mark Jones of McCleary Engineering 
terry@mcclearyengineering.com 
Office Phone 815-780-8486 
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SN 038-0028 
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For Normally Consolidated Cohesive Soils: NC Calculated by Terry McCleary     Apri 3/25/20
  Revised

For Overconsolidated Cohesive Soils, CASE I:

80

For Overconsolidated Cohesive Soils, CASE II: 20.25 ft.
Water Table  = 667 ft.

1020 psf

For Granular Soils:

Soil Classification from Log
673.3 e Case # S Cvf

130
Crushed Limestone N/A 135 0 30 1 0.75 30 N/A 209.25 947.4771 1156.73 92.7 105 N/A N/A N/A N/A 0.26 1.5

670.2
120

V. Stiff to Hard SiCL Till 0.378 57.6 3 10 1 0.75 10 14 490.5 839.6341 1330.13 20.2 N/A 13636.36 I 0.0108 0.072 0.10 1.5

667.7
120

V. Stiff to Hard SiCL Till 0.297 57.6 4 11 1 0.75 11 11 1052.1 601.31 1653.41 15.2 N/A 18181.82 I 0.0108 0.072 0.38 1.5

650.7
Not accurate.  No Test Data.

Not Accurate.  Grossly Estimated.  Not determined from laboratory testing Sum of Settlement = 0.75 inches
Infromation from Consolidation Test Results Time for 90% of Consolidation = min 0.0 0.0 0.0
Information from Borings Log SB‐1 days 0.0 0.0 0.0
Calculated Data  months 0.0 0.0 0.0

years 0.0 0.0 0.0

e = Void Ratio from Laboratory Test Results This time seems too quick for the amount of settlement.  Using the
= Effective Unit Weight = Unit Weight from Laboratory testing ‐ 62.4 pcf (Unit Wt. of Water) procedure explained in the NAVFAC Manual 7.01 the t90 is greater than
= Average Unconfined Compressive Strength from field RIMAC testing, info found on boring logs 10 years to complete.
=Average N‐value from SPT testing.  The N‐value is calculated by adding the last two blow counts of an 18" SPT penetration test.
= Borehole Diameter Factor, used in calculating the N 60

  value

= Rod Length Factor, used in calculating the N 60
  value

=SPT N value corrected for field procedures
=Average moisture content
= Initial stress on soil at the midpoint of the layer
= Change in stress in the soil layers below the fill
= Final Pressure
= SPT N value corrected for effective stress 
= Bearing Capacity Index, AASHTO 
= Preconsolidation Pressure
= Recompression Index
= Compression Index
= Overconsolidation Margin

S = Settlement, inches
Cvf = Coefficient of Consolidation at P'f

Preliminary Settlement Calculations for Proposed Culvert at Existing SN038‐0028 Boring SB‐02 SE Quad
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For Normally Consolidated Cohesive Soils: NC Calculated by Terry McCleary     Apri 3/25/20
  Revised

For Overconsolidated Cohesive Soils, CASE I:

80

For Overconsolidated Cohesive Soils, CASE II: 20.25 ft.
Water Table  = 667 ft.

1020 psf

For Granular Soils:

Time with
Soil Classification from Log Drainage

673.3 e Case # S Cvf Single Double
130

Very Stiff  Silty Clay Loam 0.432 67.6 2.5 9 1 0.75 9 16 33.8 995.4217 1029.22 69.2 N/A 11363.64 I 0.0081 0.054 0.10 1.5 #REF! #REF!

672.3
120

V. Stiff to Hard SiCL Till 0.459 57.6 5.3 13 1 0.75 13 17 689.68 644.4618 1334.14 22.1 N/A 24090.91 I 0.00945 0.063 0.48 1.5 37981.72 9495.43

650.7
130

Not accurate.  No Test Data.

Not Accurate.  Grossly Estimated.  Not determined from laboratory testing Sum of Settlement = 0.58 inches
Infromation from Consolidation Test Results Time for 90% of Consolidation = min #REF! #REF! #REF!
Information from Borings Log SB‐1 days #REF! #REF! #REF!
Calculated Data  months #REF! #REF! #REF!

years #REF! #REF! #REF!

e = Void Ratio from Laboratory Test Results This time seems too quick for the amount of settlement.  Using the
= Effective Unit Weight = Unit Weight from Laboratory testing ‐ 62.4 pcf (Unit Wt. of Water) procedure explained in the NAVFAC Manual 7.01 the t90 is greater than
= Average Unconfined Compressive Strength from field RIMAC testing, info found on boring logs 10 years to complete.
=Average N‐value from SPT testing.  The N‐value is calculated by adding the last two blow counts of an 18" SPT penetration test.
= Borehole Diameter Factor, used in calculating the N 60

  value

= Rod Length Factor, used in calculating the N 60
  value

=SPT N value corrected for field procedures
=Average moisture content
= Initial stress on soil at the midpoint of the layer
= Change in stress in the soil layers below the fill
= Final Pressure
= SPT N value corrected for effective stress 
= Bearing Capacity Index, AASHTO 
= Preconsolidation Pressure
= Recompression Index
= Compression Index
= Overconsolidation Margin

S = Settlement, inches
Cvf = Coefficient of Consolidation at P'f

9495.43

Preliminary Settlement Calculations for Proposed Culvert at Existing SN038‐0028 Boring SB‐01 NW Quad

Expected

#REF!

𝑆
𝐶  · 𝐻
1 𝑒 log 

𝑃    ∆𝑃
𝑃

𝑄 (tsf) 𝑁 𝑀% 𝑃 𝑝𝑠𝑓 𝐶𝛾 𝑝𝑠𝑓 ∆𝑃 𝑝𝑠𝑓 𝐶𝑁𝑁

𝐸

𝐶 𝐶

𝑆
𝐶  · 𝐻
1 𝑒 log 

𝑃    ∆𝑃
𝑃

𝑆 Σ
𝐶

1 𝑒 · H · log
𝑃   
𝑃

𝐶
1 𝑒 ·𝐻 · log 

𝑃   

𝑃   

𝐶𝑃 𝑝𝑠𝑓

𝑄 (tsf)
𝑁

𝑀%
𝑃 𝑝𝑠𝑓

𝐶

𝛾′ 𝑝𝑠𝑓

∆𝑃 𝑝𝑠𝑓

𝐶
𝑁

𝑁

𝐶
𝐶

𝐶
𝑃 psf

𝑃′

𝑃′ 𝑝𝑠𝑓

∆𝑃 𝑝𝑠𝑓
𝑃′ 𝑡𝑠𝑓

𝜎′ 𝜎′ 𝜎′

𝜎′ 𝜎′ 𝜎′

𝑆
𝐻
𝐶′ log 

𝑃    ∆𝑃
𝑃

𝐶 𝑖𝑠 𝑡𝑎𝑘𝑒𝑛 𝑓𝑟𝑜𝑚 𝐹𝑖𝑔𝑢𝑟𝑒 10.6.2.4.2 𝑜𝑓 𝐴𝐴𝑆𝐻𝑇𝑂 𝐿𝑅𝐹𝐷
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