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 Abbreviated Structure Geotechnical Report

 
Original Report Date: 5-23-18 Proposed SN: 046-0155 Route: FAU 6176 (Armour Road) 
Revised Date: 6-8-18 Existing SN: 046-0063 Section: (79R-VB)R 
Geotechnical Engineer: Terry McCleary of McCleary Engineering County: Kankakee 
Structural Engineer: Joe Lowrance of Farnsworth Group Contract: 66F11 
 
Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):  The proposed total structure replacement of existing SN 046-0063 with proposed SN 046-0155 will be 3 
span, 200.00 ft Bk. to Bk. abutment, with an 8.25 degree skew.  The widened deck will maintain 2 lanes in each 
direction with a 12 ft. median and a sidewalk on the south side of the structure.  The centerspan will be 83.00 ft. and 
the two equal end spans will each be 58.50 ft. Bk. of abutment to centerline of bearing.  The super structure will be a 
8 inch concrete slab supported by steel composite beams on stub abutments.  Aerial utilities exist at both abutments.  
Micro Piles are preferred for the proposed abutments because of their ability to be constructed in relatively low 
clearance situations when compared to driven piling.  The proposed pier locations are very close to and on the 
abutment side of the existing piers.  A drilled shaft foundation is preferred at the piers as it can be constructed with 
less space than a spread footing.  The total length of the proposed structure will be longer than existing SN 046-0063 
in order to avoid conflicts with the existing piling at the abutments; also the center span will be longer in order to avoid 
conflicts with the existing spread footings at the piers.  There are existing creosoted timber piles supporting the 
approach slabs approximately 20 ft. in back of the abutments that may conflict with proposed work.  The foundation 
width (based on adding deck width for a sidewalk) will be approximately 73.94 ft.  The factored loadings are 1447 kips 
for each abutment and 2241 kips at each pier.  Please refer to the 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):  We have information from 9 borings and cores taken in 1962, and the as-built 1962 bridge plans for SN 
046-0063. Two more cores were taken in 2017 to verify the condition of the bedrock; note the datum used to report 
the 1962 elevations is a different datum than the one used for more current work. The surface elevation of the 1962 
borings was generally reported in the low 320 ft. elevations; they added about 20 ft. of fill to construct the bridge 
cones.  There is only one boring taken in the existing fill after 1962.  The author assumed this to be representative of 
all the fill materials used to construct the bridge cones in 1962.  
  The 1962 borings generally report 5 to 8 ft of loose to stiff clay loam and clay fill over stiff to hard clay till over a very 
dense layer of limestone rubble.  The loams and tills had Qu's ranging between 1.4 tsf. and 6.2 tsf.   
  The underlying limestone was cored in borings 1 through 5.  The average recovery was 30%.  The top of the 
limestone was reported between 313.78 and 316.58. The limestone was generally described as thin to medium layers 
of light buff colored porous Limestone (Dolomite), sometimes with soft layers of rock dust or clay. 
  The 2000 boring reports about 20 ft. of stiff to hard silty clay till and fill, with Qu's ranging from 1.7 tsf to 4.5 tsf 
(penetrometer).  Note the 2000 boring reported no elevations.    
  Two more rock cores (B1 west abutment and B2 east abutment) were taken in November 2017.  The average 
recovery was 77%.  The top of the rock was reported at 662.73 and 665.04 for the west and east cores (using a 
conversion based off of P&P sheets shown in the 2016 BCR and the 1962 bridge plans, the 1962 top of rock 
elevations convert to between 664.11 and 666.91).  The top of rock seems to slightly increase in elevation in a 
southerly direction.  The rock was described as buff dolostone, highly porous and vuggy, highly fractured, some 
rubblized layers, fossiliferous.  No water recovery while coring.  Due to a low RQD in the west core B1, no strength 
specimens could be obtained.  Although B2 also had a maximum RQD of 20%, three specimens were obtained and 
gave results ranging from 122.2 tsf to 394.6 tsf.  Pictures of the rock cores are included to document the poor 
condition and the high porosity of the rock. 
  The as built 1962 plans show the abutments and approach pavement suppported by piles, the piers are supported 
on spread footings, embedded 6 inches minimum into rock.  The plans show 314.09 (664.42 using the 2016 datum) 
for Pier 1 and 314.12 (664.45) for Pier 2.  
See attached borings, cores, and subsurface profiles.  Note that we converted all the 1962 boring data to the current 
datum in the attached subsurface profiles. 
 





Drilled Shaft Discussion 

 

We made two assumptions regarding the drilled shaft analysis. 

1. We assumed settlement of the drilled shafts in the porous Dolostone which would 
mobilize side resistance in the upper layers; therefore, we included values of unit side 
resistance for the rock socket portion of the drilled shafts. Settlement in the Dolostone is 
assumed to be immediate and about 0.3 inches at a tip depth of 7 ft.  This was 
estimated using the IDOT spreadsheet and adjusting the inputs to gain a more realistic 
and positive settlement. 

2. The 2017 rock cores show the Dolostone to be highly porous and highly fractured 
with some rubblized layers.  The RQD percentage was zero in B1 and ranged from zero 
to 20% in B2.  These low values produced unrealistic negative settlement results in the 
IDOT Drilled Shaft spreadsheet.  Hand calculations were performed treating the rock as 
very fractured as well as a dense and very angular gravel.  The dense and very angular 
gravel option, because of the high N-values produced a tip resistance greater than that 
recommended by AASHTO, which limits the tip resistance to 30 tsf (60 ksf).   

Using the formulas found in Section 10.8.3.5.4 “Estimation of Drilled Shaft Resistance in 
Rock” of the AASHTO Bridge Manual for fractured rock, the results are more 
conservative.  At this point, because of the possible void space in the fractured rock that 
would likely not be seen in a dense, high N-value gravel, the author recommends 
treating the rock formation as a fracture rock and not as a gravel and use the more 
conservative values shown in the summary below.  See the attached hand calculations. 

Summary of Factored Results: 
 

The factored side resistance (friction) value for the 2017 Dolostone cores = 3.63 ksf. 

The factored base resistance value for the 2017 Dolostone cores = 12.75 ksf            

 

Micropile Discussion       

Several assumptions were required to develop a minimum bond length for the 
micropiles. 

1.  The single boring from 2000 taken through the existing embankment is 
representative of all the fills used during the 1962 construction of SN 046-0063.  The 
bottom soil layer reported in the boring is Stiff Black Silty Clay Loam with Limestone 



pieces and Organics.  The “Organics” were discounted because they were not reported 
in any other boring; if further testing (see no. 3) shows otherwise, mitigation or a 
reduction in bond strength may be required.  

2.  The elevations of the 1962 borings convert accurately to the current datum used to 
design SN 046-0155 and that the soils reported in the 1962 borings are representative 
of the soils that will be encountered during the current construction. 

3.  There was no Atterburg Limits Testing reported for any soil borings.  Certain soil 
deposits are not generally suitable in the bond zone, including (1) cohesive soils with an 
average liquidity index greater than 0.2; (2) cohesive soils with an average liquid limit 
greater than 50; and (3) cohesive soils with an average plastic index greater than 20.  
These soils are susceptible to excessive creep deformations at testing and working 
loads.  We recommend further testing of on site soils to determine if this is an issue that 
needs mitigation such as using a higher factor of safety. 

Design Methodology 

We used the procedures found in the FHWA Report No. FHWA-NHI-05-039, Micropile 
Design and Construction (December 2005) to develop estimated bond lengths for the 
micropiles.  The FHWA report recommends using the average αbond (grout-to-ground 
bond) values associated with the Type B construction methods (pressure grouting thru 
casing during casing removal) shown in Table 5-3.  The report notes 90% of contractors 
in the US use Type D construction methods, which may develop stronger bonds, but 
recommends using Type B values for design purposes.  A factor of safety of 2 is 
recommended if there are no other concerns.  We used a αbond value of 19 psi 
corresponding with Type B construction methods for Silt & Clay (some sand, stiff, dense 
to very dense).           

 Assuming 15 micropiles, each ten inch diameter, a grouted Bond Length of 21 ft. 2 
inches will achieve the geotechnical capacity required to support the east or west 
abutment.  This length would put the bottom of the micropile at approximately 4 ft. to 5 
ft. above the layer of Limestone rubble reported above the Porous Limestone 
(Dolomite).  Because of the possible void space in the highly fractured limestone 
formation, ending the micropiles in the Limestone rubble or porous Limestone is a 
concern as it may be difficult for the contractor to control the grout quantities. 

Note that the estimates given above are preliminary and that the contractor is 
responsible for designing the micropiles, load testing of pre-production micropiles, and 
proof testing of production micropiles to verify design assumptions and the adequacy of 
the installation methods. 
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HIGHWAY CLASSIFICATION LOADING HL-93DESIGN SPECIFICATIONS
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SEISMIC DATA

Allow 50#/sq. ft. for future wearing surface.

FIELD UNITS:

fy = 50,000 psi (AASHTO M270 Grade 50W)

fy = 60,000 psi (Reinforcement)

f'c = 4,000 psi (Superstructure Concrete)

f'c = 3,500 psi

Customary U.S. Units, 8th Edition
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span lengths are 52’-9”, 68’-9”, and 52’-9”.  The structure is skewed 8°17’00" left forward.  One lane of traffic in each 
slab bents.  The back-to-back of abutments length measures 178’-0” and the out-to-out of deck width measures 64’-0”.  The 
piers with crash walls supported by spread footings bearing on bedrock.  Wood piles are present at the original approach 

concrete overlay was added in 2001.  The substructure consists of stub abutments supported by steel H-piles, multi-column 
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    #5, Railroad spike in face of utility pole.  Elevation = 675.27, Sta. 145+39.41, 148.57’ RT.
Benchmarks:  #1, Chiseled “ □ ” in SW wingwall at Southwest corner of SN 046-0063.  Elevation = 701.18, Sta. 147+56.70, 34.19’ RT.
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Armour Road
Section (79R-VB)R
Kankakee County
Structure Replacement (046-0063)
0.3 miles west of IL 50
Phase I Job No: P-93-029-16
Contract No: 66F11



By: IIP 11/15/17 
Check: JCZ 11/16/17 

SGR LOADS: 

Project:     Armour Road over IC RR 

Route:      FAU 6176 

Section:     (79R‐VB)R 

County:     Kankakee 

Structure:    SN 046‐0063 (Existing) SN 046‐0155 (Proposed) 

 

TOTAL SUBSTRUCTURE REACTION 

LOCATION  LOAD  VERTICAL (K)  SHEAR (K)  MOMENT (FT‐K) 

ABUTMENT 
SERVICE  1073  6  ‐ 

STRENGTH  1447  13  ‐ 

PIER 
SERVICE  1707  38  959 

STRENGTH  2241  44  1117 
     

WORST CASE SHAFT REACTION 

LOCATION  LOAD  VERTICAL (K)  SHEAR (K)  MOMENT (FT‐K) 

ABUTMENT 
SERVICE  442  1  ‐ 

STRENGTH  636  3  ‐ 

PIER 
SERVICE  399  7  164 

STRENGTH  572  7  184 

 

Notes: 

1. The proposed structure has a back‐to‐back of abutments length of 200’‐0”, span lengths of 56’‐

4¼”, 83’‐0”, and 56’‐4¼” (center to center of bearings), and an out‐to‐out of deck width of 73’‐

2”. The superstructure has 12 beams. 

2. Number of drilled shafts per abutment: 4 

3. Number of drilled shafts per pier: 6 

4. The abutments will have Type I Elastomeric Bearings, and the piers will have low‐profile fixed 

bearings 

5. Total substructure reactions are located at the center of the cap 

6. Abutment shaft reactions are located at the bottom of the cap 

7. Pier shafts reactions are located at the ground line 

8. The shear and moment reactions presented in this document are the resultants of transverse 

and longitudinal actions. 
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Route Section County

Scale =______ Sheet ____ of _______ Sta. ____________ to Sta.________ Bridge number: __________________________

Designed by:

Drawn by:

Checked by:

Date:

Date:

Date:
ME

Cleary
ngineering

c
MLL 1/5/18

147+00 148+00 149+00 150+00

B-1
148+23 20' lt
671.11

Loose yellowish brown Sandy Loam (fill)
Soft yellowish brown Clay Loam (fill)
Hard yellowish brown Clay (Till)

Very stiff gray Clay (Till)
Very Dense Yellowish brown fine Gravel & Limestone fragments

Thin layers of porus Limestone, soft layers of Rock Dust or Clay

(cored) 10% recovery

Light buff colored porous Limestone
(Dolomite) thin to med. bedding
(cored) 25% recovery

End of Boring

N- Qu - w%

3-

14-4.3S-20

21-3.1B-17
61-

B-9
147+69 38' lt
681.21

Clay & Clay Loam (embankment)

Medium yellowish brown Gravelly Loam

End of Boring

N- Qu - w%

12-

28-6.2S-18

24-     -13

200-9"

Hard yellowish brown & gray Clay (Till)

Limestone rubble 

21-4.7B-20

B-6
148+92 23' lt
672.61

Fill

Yellowish brown & gray Clay (Till)

Yellowish brown Clay Loam (Gravelly)

Limestone

Limestone Rubble

End of Boring

N- Qu - w%

300/3.5"

B-5
149+47 38' lt
680.91

Embankment

Stiff brownish black Clay Loam

Stiff brown Clay

Limestone layers, rubble & Clay (cored) 10% recovery

Hard yellowish brown & gray Clay (Till)

End of Boring

N- Qu - w%

11-1.5E-

 9-1.8S-25

Stiff yellowish brown & gray Clay (Till)

Gray & light buff porous Limestone (Dolomite) thin bedding (cored)

685.00

680.00

690.00

695.00

700.00

B-1
2017
147+07
23.3'
lt
698.73

675.00

670.00

Buff Dolostone, highly porous & vuggy, highly fractured,some rubblized layers, fossiliferous

End of Boring

15-1.4B-27

18.4.1S-21

25-5.4S-19

auger stopped on hard material

B-1
2000
147+28

N- Qu - w%

Stiff to very stiff to hard brown/gray
to olive Silty Clay Till & Silty Clay (fill)

Stiff black Silty Clay Loam w/limestone
pieces & organics

End of Boring

4.0P-19

2.7P-19

2.0P-25

4.5P-21

2.5P-24

3.6P-24

1.7P-28

FAS 1305 Kankakee

2 2

Armour Road over AMTRACK

650.00

645.00

655.00

660.00

665.00

640.00

635.00

630.00

625.00

615.00

610.00

680.00

675.00

670.00

650.00

645.00

655.00

660.00

665.00

640.00

635.00

630.00

625.00

615.00

610.00



B-2
148+23 16' rt
671.21

Light buff porus Limestone (Dolomite) thin bedding
(cored) 30% recovery

Light buff porous Limestone (Dolomite) thin to med. bedding
(cored) 70% recovery

End of Boring

N- Qu - w%

B-3
147+69 38' rt
680.21

Embankment & Overburden

End of Boring

N- Qu - w%

Limestone Rubble 

B-4
148+96 26' rt
673.00

Fill

Yellowish brown & black Clay (Fill)

Very stiff yellowish brown Clay (Till)

Limestone Rubble

End of Boring

N- Qu - w%

300/0.75"

Light buff porous Limestone (Dolomite) thin

Light buff porous Limestone (Dolomite) thin bedding

Clay Loam & Clay (Till)

11-1.5E-

15-2.9B-21

Light gray & buff porous Limestone (Dolomite)
thin to med. bedding (Cored) 55% recovery

B-7
148+88 20' rt
670.33

Overburden

Limestone Rubble
Auger stopped on hard material

B-2 2017
150+33.99' 23' rt
698.04
N- Qu - w%

End of Boring

Buff Dolostone, highly porous & vuggy, highly fractured
some rubblized layers, fossiliferous

 bedding, soft layers (cored) 15% recovery

some soft layers (cored) 20% recovery

B-1 2000
147+28

N- Qu - w%

Stiff to very stiff to hard brown/gray
to olive Silty Clay Till & Silty Clay (fill)

Stiff black Silty Clay Loam w/limestone
pieces & organics

End of Boring

4.0P-19

2.7P-19

2.0P-25

4.5P-21

2.5P-24

3.6P-24

1.7P-28
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COHESIVE SOIL SETTLEMENT ESTIMATE 

LOCATION AND BORING USED ===== Boring 4
TYPE OF SURCHARGE ================================ 1 (1=2:1 bridge cone, 2=continuous embank., 3=rectangular surch.)
DEPTH TO WATER TABLE (below top of existing embankment) == 100

NEW EMBANKMENT:
      NEW EMBANKMENT FILL UNIT WEIGHT =============== 120 PCF
      NEW EMBANKMENT FILL HEIGHT ==================== 8.5 FT                     ASSUMPTIONS:
      PROPOSED WIDTH AT TOP ========================= 10 FT   Soil Deposit is Normally Consolidated
      PROPOSED WIDTH AT BOTTOM ====================== 18 FT (which is a 0.5:1 slope)   Cohesive Layers are Saturated

12   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 ==========================PCF   Comp. Index (Cc)=0.009*(LL-10)
      EXISTING EMBANKMENT HEIGHT ===============================FT   Neglecting Granular & Secondary Settlem't 
      EXISTING WIDTH AT TOP ===================================== FT
      EXISTING WIDTH AT BASE ==================================== FT (which is a 0.0:1 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.)

5.0 120 4.00 19 0.300 0.963 0.513 0.081 0.100 0.20
3.0 120 2.70 19 0.780 0.816 0.513 0.081 0.100 0.06
3.0 120 2.00 25 1.140 0.702 0.675 0.135 0.111 0.07
3.0 120 4.50 21 1.500 0.606 0.567 0.099 0.100 0.03
3.0 120 2.50 24 1.860 0.528 0.648 0.126 0.100 0.03
3.0 120 3.60 24 2.220 0.465 0.648 0.126 0.100 0.02
2.0 120 1.70 28 2.520 0.422 0.756 0.162 0.127 0.02
2.0 120 1.50 20 2.760 0.392 0.540 0.090 0.142 0.01
2.0 120 2.90 21 3.000 0.366 0.567 0.099 0.100 0.01

TOTAL SETTLEMENT UNDER CENTER OF BRIDGE CONE =  0.45  IN.

FT

PROP. 8.5 FT HIGH EMBANKM'T 
WITH 0.5:1 SIDE SLOPE

0

SETTLEMENT=0.20 INCHES

SETTLEMENT=0.06 INCHES

SETTLEMENT=0.07 INCHES

SETTLEMENT=0.03 INCHES

SETTLEMENT=0.03 INCHES

SETTLEMENT=0.02 INCHES

SETTLEMENT=0.02 INCHES

SETTLEMENT=0.01 INCHES

SETTLEMENT=0.01 INCHES

TOTAL SETTLEMENT=0.45 INCHES

-30

-25

-20

-15

-10

-5

0

5

10

15

EMBANKMENT AND SOIL PROFILE 
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3.7843.784

 250.00 lbs/ft2 250.00 lbs/ft2

3.7843.784

Material Name Color Unit Weight
(lbs/Ō3) Strength Type Cohesion

(psf)
Phi
(deg)

Water
Surface Ru

SƟff to hard Silty Clay Fill 120 Mohr‐Coulomb 2500 0 None 0

SƟff Silty Clay Loam 120 Mohr‐Coulomb 1700 0 None 0

SƟff Yellow Brown and Black Clay Fill 120 Mohr‐Coulomb 1500 0 None 0

Very SƟff Yellowish Brown Clay Till 120 Mohr‐Coulomb 2900 0 None 0

Limestone Rubble Fragments soŌ layers 120 Mohr‐Coulomb 0 40 None 0

Buff Dolostone highly Porous Highly Fractured some Rubble 120 Infinite strength None 0

Cohesive Fill 120 Mohr‐Coulomb 1000 0 None 0

10 ftARMOUR ROAD

2 : 1  Additional embankment 

              for sidewalk

Side Slope Stability Analysis (Short Term, Undrained Conditions)
Lowest Factor of Safety Shown

8.5 ft

72
0

70
0

68
0

66
0

64
0

62
0

60
0

40 60 80 100 120 140 160 180 200 220 240 260

Analysis Description Armour Rd SLIDE Analysis Undrained.slim Slope Analysis
Company McCleary EngineeringScale 1:260Drawn By MJ
File Name Armour Rd SLIDE Analysis Undrained.slimDate 12/28/2017, 3:31:47 PM

SLIDE - An Interactive Slope Stability Program Armour Road - Kankakee  
 Slope Stability Analysis

SLIDEINTERPRET 6.039



Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

PGA = 0.046 g As = 0.056 g

SS = 0.104 g SDS = 0.125 g

S1 = 0.042 g SD1 = 0.072 g

User–Specified Input
Armour Road over ICG RR
Wed September 20, 2017 20:50:29 UTC

2009 AASHTO Guide Specifications for LRFD Seismic Bridge Design
(which utilizes USGS hazard data available in 2002)

41.16256°N, 87.85784°W

Site Class C – “Very Dense Soil and Soft Rock”

USGS–Provided Output

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the accuracy of
the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

Design Maps Summary Report https://earthquake.usgs.gov/cn1/designmaps/us/summary.php?template=...

1 of 1 9/20/2017, 3:51 PM



SEISMIC SITE CLASS DETERMINATION 

PROJECT TITLE=====

Substructure 1 Substructure 2 Substructure 3 Substructure 4 
Base of Substruct. Elev. (or ground surf for bents) 341.45 ft. Base of Substruct. Elev. (or ground surf for bents) 314.09 ft. Base of Substruct. Elev. (or ground surf for bents) 314.12 ft. Base of Substruct. Elev. (or ground surf for bents) 341.26 ft.

Pile or Shaft Dia. 12 inches Pile or Shaft Dia. 12 inches Pile or Shaft Dia. 12 inches Pile or Shaft Dia. 12 inches

Boring Number B-1 Boring Number B-1 Boring Number B-4 Boring Number B-4

Top of Boring Elev. 342 ft. Top of Boring Elev. 320.78 ft. Top of Boring Elev. 322.68 ft. Top of Boring Elev. 342 ft.

Approximate Fixity Elev. 335.45 ft. Approximate Fixity Elev. 308.09 ft. Approximate Fixity Elev. 308.12 ft. Approximate Fixity Elev. 335.26 ft.

Individual Site Class Definition: Individual Site Class Definition: Individual Site Class Definition: Individual Site Class Definition:

 N (bar): 19 (Blows/ft.)   Soil Site Class D  N (bar): 104 (Blows/ft.)   Soil Site Class C <----Controls  N (bar): 100 (Blows/ft.) ####  N (bar): 33 (Blows/ft.)   Soil Site Class D 

Nch (bar): NA (Blows/ft.)   NA Nch (bar): NA (Blows/ft.)   NA Nch (bar): #DIV/0! (Blows/ft.) #### Nch (bar): 91 (Blows/ft.)   Soil Site Class C 

su (bar): 2.99 (ksf)   Soil Site Class C <----Controls su (bar): 5 (ksf)   Soil Site Class C su (bar): #DIV/0! (ksf) #### su (bar): 2.83 (ksf)   Soil Site Class C <----Controls

Seismic Bot. Of Layer Seismic Bot. Of Layer Seismic Bot. Of Layer Seismic Bot. Of Layer

Soil Column Sample Sample Description Soil Column Sample Sample Description Soil Column Sample Sample Description Soil Column Sample Sample Description

Depth Elevation Thick. N Qu Boundary Depth Elevation Thick. N Qu Boundary Depth Elevation Thick. N Qu Boundary Depth Elevation Thick. N Qu Boundary

(ft) (ft.) (tsf) B (ft) (ft.) (tsf) B (ft) (ft.) (tsf) B (ft) (ft.) (tsf) B

0 0.0 340.8 1.22 4 1.00 B 0 0.0 319.3 1.50 1 B 0 0.0 321.2 1.50 4 0.40 B 0 0.0 340.9 1.12 4 1.00

0 0.0 338.3 2.50 4 1.00 0 0.0 318.3 1.00 3 B 0 0.0 319.2 2.00 11 1.50 B 0 0.0 338.4 2.50 4 1.00

0 0.0 335.8 2.50 4 1.00 0 0.0 316.3 2.00 14 4.30 B 0 0.0 317.2 2.00 15 2.90 B 0 0.0 335.9 2.50 4 1.00

0 2.2 333.3 2.50 4 1.00 0 0.0 314.8 1.50 21 3.10 B 0 0.0 316.2 1.00 300 B 0 1.9 333.4 2.50 4 1.00

0 4.7 330.8 2.50 4 1.00 0 0.0 313.8 1.00 61 B 0 0.0 313.7 2.50 300 0 4.4 330.9 2.50 4 1.00 B

0 7.2 328.3 2.50 4 1.00 0 0.0 311.8 2.00 5.00 B 0 0.0 311.2 2.50 300 B 0 6.9 328.4 2.50 4 1.00

0 9.7 325.8 2.50 4 1.00 0 0.0 309.3 2.50 5.00 B 1 100.5 207.6 103.58 250 5.00 R 0 8.9 326.4 2.00 4 1.00

0 12.2 323.3 2.50 4 1.00 0 3.8 304.3 5.00 5.00 B 0 0.0 0.0 0 10.4 324.9 1.50 12 B

0 14.7 320.8 2.50 4 1.00 1 100.0 208.1 96.20 250 5.00 R 0 0.0 0.0 0 12.9 322.4 2.50 24 B

0 16.2 319.3 1.50 1 B 0 0.0 0.0 0 0.0 0.0 0 15.4 319.9 2.50 28 6.20

0 17.2 318.3 1.00 3 B 0 0.0 0.0 0 0.0 0.0 0 17.9 317.4 2.50 21 4.70

0 19.2 316.3 2.00 14 4.30 B 0 0.0 0.0 0 0.0 0.0 0 19.9 315.4 2.00 267 B

0 20.7 314.8 1.50 21 3.10 B 0 0.0 0.0 0 0.0 0.0 1 100.0 235.2 80.14 267 5.00 R

0 21.7 313.8 1.00 61 B 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 23.7 311.8 2.00 5.00 B 0 0.0 0.0 0 0.0 0.0 0 0.0

0 26.2 309.3 2.50 5.00 B 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 31.2 304.3 5.00 5.00 B 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

1 100.1 235.4 68.90 250 5.00 R 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0

1.00 1.00 1.00 1.00

Global Site Class Definition:  Substructures 1 through 4

 N (bar): 64 (Blows/ft.)   Soil Site Class C 
Nch (bar): 0 (Blows/ft.)   NA, H < 0.1*H (Total) 

su (bar): 3.97 (ksf)   Soil Site Class C <----Controls

Armour Rd over ICG RR in Kankaklee County  SN 046-0063 Existing
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DRILLED SHAFT AXIAL CAPACITY IN ROCK - 

DOLOMITE, LIMESTONE, SANDSTONE, AND HARD SHALE

Drilled Shaft Dia.'s for Design Table
STRUCTURE ================================ FOUNDATION REDUNDANCY ==== 24 IN.

SUBSTRUCTURE & REFERENCE BORING ======= 30 IN,

GROUND SURFACE ELEVATION =============== 674.70 FT 36 IN.

GROUND WATER ELEVATION ================= FT 42 IN.

ESTIMATED TOP OF ROCK ELEVATION ========= 662.73 FT 48 IN.

DRILLED SHAFT DIAMETER IN ROCK =========== 48 IN. 60 IN.

FACTORED AXIAL LOAD ====================== 374 KIPS
DRILLED SHAFT CONCRETE STRENGTH, f'c ====== 3.5 KSI

UNCONFINED ROCK AVG. q u

SOCKET TIP LAYER COMPRESSIVE ROCK ROCK RQD JOINT INTACT OR NOM.  NOM.  FACT. W/IN 2 - NOM. FACT. SETTL. NOM. FACT.

DEPTH ELEV. THICK. STRENGTH (q u ) TYPE GSI CONDITION TYPE TIGHTLY RESIST. RESIST. RESIST. Q C1 w C1 w Rn SHAFT DIA. RESIST. RESIST. w Rn R P /R n RESIST. RESIST. Q C1 w C1 w Rn

(FT) (FT) (FT) (KSF) (%) JOINTED? (KIPS) (KIPS) (KIPS) (KIPS) (IN.) (IN.) (KSF) (KIPS) (KIPS) (IN.) (KIPS) (KIPS) (KIPS) (IN.) (IN.)

1.00 661.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 368 184 0.352 1.00 368 184 0 0.000 #####

2.00 660.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 384 192 0.368 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

3.00 659.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 400 200 0.374 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

4.00 658.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 415 207 0.379 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

5.00 657.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 429 214 0.382 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

6.00 656.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 443 221 0.384 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

7.00 655.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 456 228 0.386 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

8.00 654.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 469 235 0.425 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

9.00 653.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 482 241 0.409 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

10.00 652.73 1.00 122.2 Dolomite 20 Fractured 0 Open No 0 122.2 494 247 0.437 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

11.00 651.73 1.00 122.2 Dolomite 25 Fractured 0 Open No 0 122.2 600 300 0.543 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

12.00 650.73 1.00 122.2 Dolomite 25 Fractured 0 Open No 0 122.2 613 307 0.579 ##### #DIV/0! #DIV/0! #DIV/0! ##### #####

13.00 649.73 1.00 122.2 Dolomite 25 Fractured 0 Open No 0

14.00 648.73 1.00 122.2 Dolomite 25 Fractured 0 Open No 0

15.00 647.73 1.00 122.2 Dolomite 25 Fractured 0 Open No 0

16.00 646.73 1.00 122.2 Dolomite 18 Fractured 0 Open No 0

17.00 645.73 1.00 122.2 Dolomite 18 Fractured 0 Open No 0

18.00 644.73 1.00 122.2 Dolomite 18 Fractured 0 Open No 0

19.00 643.73 1.00 122.2 Dolomite 18 Fractured 0 Open No 0

20.00 642.73 1.00 122.2 Dolomite 18 Fractured 0 Open No 0

SN 046-0155
W. Pier - Boring #1

SIDE RESISTANCE

REDUNDANT

SETTLEMENT

TIP RESISTANCE

SETTLEMENT

COMBINED SIDE & TIP RESISTANCE

Printed 1/5/2018 Page 1 of 1 BBS 141 (11/01/16)
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Table 5-3.   Summary of Typical αbond (Grout-to-Ground Bond) Values 
for Micropile Design. 

 

Grout-to-Ground Bond Ultimate Strengths, kPa (psi) 
Soil / Rock Description 

Type A Type B Type C Type D 

Silt & Clay (some sand) 
 (soft, medium plastic) 

35-70 
(5-10) 

35-95 
(5-14) 

50-120 
(5-17.5) 

50-145 
(5-21) 

Silt & Clay (some sand) 
 (stiff, dense to very  dense)  

50-120 
(5-17.5) 

70-190 
(10-27.5) 

95-190 
(14-27.5) 

95-190 
(14-27.5) 

Sand (some silt) 
(fine, loose-medium dense) 

70-145 
(10-21) 

70-190 
(10-27.5) 

95-190 
(14-27.5) 

95- 240 
(14-35) 

Sand (some silt, gravel) 
(fine-coarse, med.-very  dense)  

95-215 
(14-31) 

120-360 
(17.5-52) 

145-360 
(21-52) 

145-385 
(21-56) 

Gravel (some sand) 
(medium-very dense) 

95-265 
(14-38.5) 

120-360 
(17.5-52) 

145-360 
(21-52) 

145-385 
(21-56) 

Glacial Till (silt, sand, gravel) 
 (medium-very dense, cemented) 

95-190 
(14-27.5) 

95-310 
(14-45) 

120-310 
(17.5-45) 

120-335 
(17.5-48.5) 

Soft Shales (fresh-moderate 
fracturing, little to no weathering) 

205-550 
(30-80) N/A N/A N/A 

Slates and Hard Shales (fresh-
moderate fracturing, little to no 
weathering) 

515-1,380 
(75-200) N/A N/A N/A 

Limestone (fresh-moderate 
fracturing, little to no weathering) 

1,035-2,070 
(150-300) N/A N/A N/A 

Sandstone (fresh-moderate 
fracturing, little to no weathering) 

520-1,725 
(75.5-250) N/A N/A N/A 

Granite and Basalt (fresh-
moderate fracturing, little to no 
weathering) 

1,380-4,200 
(200-609) N/A N/A N/A 

 Type A: Gravity grout only 
 Type B: Pressure grouted through the casing during casing withdrawal 
 Type C: Primary grout placed under gravity head, then one phase of secondary “global” pressure grouting 
 Type D: Primary grout placed under gravity head, then one or more phases of secondary “global” pressure 

grouting 
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Table 4-5.  Dimensions and Yield Strength of Common Micropile Pipe Types and Sizes. 

API N-80 Pipe – Common Sizes 

Casing OD  
Wall(1), mm (in.) 139.7 (5.500) 139.7 (5.500) 177.8 (7.000) 177.8 (7) 244.5 (9.625) 

Wall Thickness(1),  
mm (in.) 9.17 (0.361) 10.5 (0.415) 12.6 (0.498) 18.5 (0.73) 12.0 (0.472) 

Area(2),  mm2  
(in.2) 3760 (5.83) 4280 (6.63) 6560 (10.2) 9280 (14.4) 8760 (13.6) 

Yield Strength(3),  
kN (kip) 2,070 (466) 2,360 (530) 3,620 (814) 5,120 (1,151) 4,830 (1,086) 

ASTM A519, A106  Pipe – Common Sizes(5)  

Casing OD  
Wall(1), mm (in.) 139.7 (5.50) 168.3 (6.625) 203.2 (8.00) 273.1 (10.75) - 

Wall Thickness(1),  
mm (in.) 12.7 (0.50) 12.7 (0.50) 12.7 (0.50) 16 (0.625) - 

Area(2),  mm2  
(in.2) 5,067 (7.85) 6,208 (9.62) 7,600 (11.8) 12,850 (19.9) - 

Yield Strength(3),  
kN (kip) 

1,270 (286) 1,540 (346) 1,890 (425) 3,190 (717) - 

 
Notes: (1)Casing outside diameter (OD) and wall thickness (t) are nominal dimensions. 
 (2)Steel area is calculated as As = (π/4) × (OD2 - ID2). 
 (3)Nominal yield stress for API N-80 steel is Fy = 552 MPa (80 ksi). 
 (4)Nominal yield stress for ASTM A519 & A106 steel is Fy = 241 MPa (36 ksi). 
 (5)Other pipe sizes are manufactured but may not be readily available. Check for availability 

through suppliers. 

 



 

Boring # Soil Type RQD 
% 

Angle of 
Internal 
Friction 

(degrees) 

Average 
Undrained 
Cohesion 

(ksf) 

Static Soil 
Modulus, 

k 
(pci) 

Soil Strain 
Parameter 

E50 

Effective 
Unit Wt. 

(pcf) 
k 

W. Abut. 
IDOT 

borings  
3 (1962), 

1 (2000) & 
B1 (2017) 

Cohesive Fill - - 3.2 - 0.005 120 - 

Stiff Clay - - 1.7 - 0.007 120 - 

Fractured Dolostone  
(treat as Dense 

Granular) 
0 46 - - - 72.0 160 

Piers 1 
IDOT boring 

1 (1962) 
B1 (2017) 

 

Loose Sandy Loam  
- 

28 - - 0.004 120.0  

Soft Clay Loam  
- 

- 0.5 - 0.02 115.0  

V. Stiff to Hard Clay 
Till 

- - 3.7 - 0.005 125.0 - 

Fractured Dolostone  
(treat as Dense 

Granular) 
0 46 - - - 72.0 160 

Pier 2 
IDOT boring 

4 (1962) 
B2 (2017) 

Cohesive Fill - - 1.5 - 0.007 120.0 - 

Very Stiff Clay Till - - 2.9 - 0.005 125.0  

Fractured Dolostone  
(treat as Dense 

Granular) 
11 46 - - - 72.0 160 

E. Abut. 
IDOT 

borings  
5 (1962) 

1 (2000) & 
B2 (2017) 

Cohesive Fill - - 3.2 - 0.005 120.0  

Stiff Clay Loam - - 1.5 - 0.007 120.0  

Stiff Clay - - 1.8  0.007 120.0  

Hard Clay Till - - 4.8 - 0.004 130.0  

Stiff Clay Till - - 1.4 - 0.007 120.0  

Fractured Dolostone  
(treat as Dense 

Granular) 
11 46 - - - 72.0 160 
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