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Figure 5.3.18 Vertical strain and normalized base pore pressure versus vertical effective stress 
for test CRS150 on sample AARW-10-40 UP-1 63-65 ft 
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Figure 5.3.19 Void ratio versus permeability for CRS150 on sample AARW-10-40 UP-1 63-65 
ft. 
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Figure 5.3.14 Vertical strain and normalized base pore pressure versus vertical effective stress 
for test CRS149 on sample AARW-10-40 UP-2 98-100 ft. 
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Figure 5.3.15 Void ratio versus permeability for CRS149 on sample AARW-10-40 UP-2 98-100 
ft. 
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Figure 5.3.6 Vertical strain and normalized base pore pressure versus vertical effective stress for 
test CRS141 on sample SB-01-1 UP2 30-32 ft. 
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Figure 5.3.7 Void ratio versus permeability for CRS141 on sample SB-01-1 UP2 30-32 ft. 
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Figure 5.3.2 Vertical strain and normalized base pore pressure versus vertical effective stress for 
test CRS139 on sample SB-01-4 UP2 40-42 ft. 
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Figure 5.3.3 Void ratio versus permeability for CRS139 on sample SB-01-4 UP2 40-42 ft. 
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Figure 5.3.18 Vertical strain and normalized base pore pressure versus vertical effective stress 
for test CRS140 on sample SB-06-3 UP1 45-47 ft. 
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Figure 5.3.19 Void ratio versus permeability for CRS140 on sample SB-06-3 UP1 45-47 ft. 
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Figure 5.3.22 Vertical strain and normalized base pore pressure versus vertical effective stress 
for test CRS144 on sample SB-06-3 UP1 45-47 ft 
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Figure 5.3.23 Void ratio versus permeability for CRS144 on sample SB-06-3 UP1 45-47 ft 
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Figure 5.3.25 Vertical strain and coefficient of consolidation versus vertical effective stress for 
test IL474 on sample SB-01-4 UP2 40-42 ft. 
 



22 
 

 
Figure 5.1.3 Test locations for Busway over Park St. Sample SB-02-1 UP1 40-42 ft. 
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Figure 5.3.26 Vertical strain and coefficient of consolidation versus vertical effective stress for 
test IL475 on sample SB-02-1 UP1 40-42 ft. 
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2008 Direct Simple Shear Tests 
 

2008 Unconfined Compression Test (Rock) 
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2008 Direct Simple Shear Tests 
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Figure 5.4.16 Vertical strain versus vertical effective stress for test DSS G342 on sample 
AARW-10-40 UP-1 63-65 ft. 
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Figure 5.4.17 Horizontal shear stress and normalized shear stress versus shear strain for test DSS 
G342 on sample AARW-10-40 UP-1 63-65 ft. 
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Figure 5.4.18 Pore pressure and normalized pore pressure versus shear strain for test DSS G342 
on sample AARW-10-40 UP-1 63-65 ft. 
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Figure 5.4.19 Horizontal shear stress versus vertical effective stress and normalized shear stress 
versus normalized vertical effective stress for test DSS G342 on sample AARW-10-40 UP-1 63-
65 ft. 
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Figure 5.4.20 Shear modulus and normalized shear modulus versus shear strain for test DSS 
G342 on sample AARW-10-40 UP-1 63-65 ft. 
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Figure 5.4.6 Vertical strain versus vertical effective stress for test DSS G337 on sample SB-01-1 
UP2 30-32 ft 
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Figure 5.4.7 Horizontal shear stress and normalized shear stress versus shear strain for test DSS 
G337 on sample SB-01-1 UP2 30-32 ft 
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Figure 5.4.8 Pore pressure and normalized pore pressure versus shear strain for test DSS G337 
on sample SB-01-1 UP2 30-32 ft 
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Figure 5.4.9 Horizontal shear stress versus vertical effective stress and normalized shear stress 
versus normalized vertical effective stress for test DSS G337 on sample SB-01-1 UP2 30-32 ft 
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Figure 5.4.10 Shear modulus and normalized shear modulus versus shear strain for test DSS 
G337 on sample SB-01-1 UP2 30-32 ft. 
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Figure 5.4.16 Vertical strain versus vertical effective stress for test DSS G339 on sample SB-01-
1 UP2 30-32 ft. 
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Figure 5.4.17 Horizontal shear stress and normalized shear stress versus shear strain for test DSS 
G339 on sample SB-01-1 UP2 30-32 ft. 
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Figure 5.4.18 Pore pressure and normalized pore pressure versus shear strain for test DSS G339 
on sample SB-01-1 UP2 30-32 ft. 
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Figure 5.4.19 Horizontal shear stress versus vertical effective stress and normalized shear stress 
versus normalized vertical effective stress for test DSS G339 on sample SB-01-1 UP2 30-32 ft. 
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Figure 5.4.20 Shear modulus and normalized shear modulus versus shear strain for test DSS 
G339 on sample SB-01-1 UP2 30-32 ft. 
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Figure 5.4.1 Vertical strain versus vertical effective stress for test DSS G336 on sample SB-01-
04 UP2 40-42 ft. 
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Figure 5.4.2 Horizontal shear stress and normalized shear stress versus shear strain for test DSS 
G336 on sample SB-01-04 UP2 40-42 ft. 
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Figure 5.4.3 Pore pressure and normalized pore pressure versus shear strain for test DSS G336 
on sample SB-01-04 UP2 40-42 ft. 
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Figure 5.4.4 Horizontal shear stress versus vertical effective stress and normalized shear stress 
versus normalized vertical effective stress for test DSS G336 on sample SB-01-04 UP2 40-42 ft. 
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Figure 5.4.5 Shear modulus and normalized shear modulus versus shear strain for test DSS 
G336 on sample SB-01-04 UP2 40-42 ft. 
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Figure 5.4.12 Horizontal shear stress and normalized shear stress versus shear strain for test DSS 
G338 on sample SB-01-04 UP2 40-42 ft.  
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Figure 5.4.13 Pore pressure and normalized pore pressure versus shear strain for test DSS G338 
on sample SB-01-04 UP2 40-42 ft. 
 



64 
 

Vertical Effective Stress, σ'v [psf]

0 2000 4000 6000 8000 10000

H
or

iz
on

ta
l S

he
ar

 S
tre

ss
, τ

h [
ps

f]

0

1000

2000

3000

4000

5000

6000

G338

Normalized Vertical Effective Stress, σ'v/σ'vc

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

N
or

m
al

iz
ed

 S
he

ar
 S

tre
ss

, τ
h/σ

' vc

0.0

0.2

0.4

0.6

0.8

 
 
Figure 5.4.14 Horizontal shear stress versus vertical effective stress and normalized shear stress 
versus normalized vertical effective stress for test DSS G338 on sample SB-01-04 UP2 40-42 ft. 
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Figure 5.4.15 Shear modulus and normalized shear modulus versus shear strain for test DSS 
G338 on sample SB-01-04 UP2 40-42 ft. 
 



2008 Unconfined Compression Test  
(Rock) 



Appendix 3 
 

Atterberg Limits and Moisture Contents 
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Table 4 Summary of Constant Rate of Strain (CRS) and Incremental Load (IL) specimen properties and test results 
Sample Quality

(at σ'v0) 
σ'p OCR 

Test # Boring 
Sample Depth w e0 γt γd σ'v0 

Δe/e0 εv Casa. S.E. Casa. S.E.

Figure 
Numbers 

- - ft % - pcf pcf psf - % psf psf - - - 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

               

CRS139 SB-01-4 
UP2 40-42 59 1.670 104 65 2109 0.048 

(2) 
3.0 
(C) 5200 5117 2.47 2.43 5.3.1 to 5.3.4

CRS141 SB-01-1 
UP2 30-32 53 1.514 106 69 1703 0.027 

(1) 
1.6 
(B) 4992 4678 2.93 2.75 5.3.5 to 5.3.8

CRS142 SB-02-1 
UP2 50-52 70 1.871 103 61 2900 0.050 

(2) 
3.3 
(C) 5576 5472 1.92 1.89 5.3.9 to 5.3.12

CRS143 SB-02-1 
UP1 40-42 69 1.921 101 60 2500 0.036 

(2) 
2.3 
(C) 5472 5493 2.19 2.20 5.3.13 to 

5.3.12 

CRS140 SB-06-3 
UP1  45-47 64 1.798 102 62 3558 0.116 

(3) 
7.5 
(D) 3342 4177 0.94 1.17 5.3.17 to 

5.3.20 

CRS144 SB-06-3 
UP1  45-47 60 1.687 104 65 3558 0.100 

(3) 
6.3 
(D) 3759 4073 1.06 1.14 5.3.21 to 

5.3.24 

IL474 SB-01-4 
UP2 40-42 54 1.561 107 69 2109 0.040 

(1) 
2.4 
(C) 3822 3864 1.81 1.83  

IL475 SB-02-1 
UP1 40-42 65 1.802 103 62 2500 0.045 

(2) 
2.9 
(C) 3843 3906 1.54 1.56  

               

Notes: 
1. Notation given in Section 7 
2. e0 based on assumed specific gravity = 2.80 
3. σ'v0 values provided by GeoDesign Inc 
4. For estimates of σ'p: Casa. = Casagrande construction; S.E. = strain energy method of Becker et al. (1987) 
5. Sample quality evaluation methods: 
     i) Lunne et al. (2006) quality ratings: 1 = very good to excellent, 2 = fair to good, 3 = poor, 4 = very poor 

OCR Δe/e0 at σ'v0 
1 to 2 < 0.04 0.04 – 0.07 0.07 – 0.14 > 0.14 





































Appendix 4  
 

Gradation and Hydrometer Tests 
 

2003 Gradation and Hydrometer Tests 
 

2008 Gradation Tests 
 

2008 Minus No. 200 Gradation Tests 
 

2008 Hydrometer Tests 



2003 Gradation and Hydrometer Tests 

























































































































































































































 
2008 Gradation Tests 

 









































 
2008 Minus No. 200 Gradation Tests 

























































































 
2008 Hydrometer Tests 

 





















































Appendix 5 
 

Corrosivity Tests 



2003 Corrosivity Tests 







2008 Corrosivity Tests 
 

 








