
 

 

 
 
 
 

Appendix B 
Test Pit, Boring, & CPT Data 

















































































LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-01 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 9:04:27 AM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
350 

Local Friction 

Fs TSF 
0 9 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
18 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
160 

5 

10 

15 

20 

Depth 25 

(ft) 

30 

35 

40 

45 

50 

Maximum Depth = 50.36 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 



LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-02 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 9:46:45 AM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
350 

Local Friction 

Fs TSF 
0 9 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
18 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
160 
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15 

20 

Depth 25 

(ft) 

30 

35 

40 

45 

50 

Maximum Depth = 50.52 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 



LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-03 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 10:44:20 AM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
350 

Local Friction 

Fs TSF 
0 9 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
18 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
160 

5 

10 

15 

20 

Depth 25 

(ft) 

30 

35 

40 

45 

50 

Maximum Depth = 50.36 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 



LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-04 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 11:59:51 AM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
350 

Local Friction 

Fs TSF 
0 9 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
18 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
160 

5 

10 

15 

20 

Depth 25 

(ft) 

30 

35 

40 

45 

50 

Maximum Depth = 50.52 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 



LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-05 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 12:50:23 PM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
350 

Local Friction 

Fs TSF 
0 9 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
18 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
160 

5 

10 

15 

20 

Depth 25 

(ft) 

30 

35 

40 

45 

50 

Maximum Depth = 50.52 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 



LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-06 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 1:34:11 PM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
350 

Local Friction 

Fs TSF 
0 9 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
18 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
160 

5 

10 

15 

20 

Depth 25 

(ft) 

30 

35 

40 

45 

50 

Maximum Depth = 50.36 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 



LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-07 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 2:18:10 PM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
350 

Local Friction 

Fs TSF 
0 9 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
18 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
160 

5 

10 

15 

20 

Depth 25 

(ft) 

30 

35 

40 

45 

50 

Maximum Depth = 50.36 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 



LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-08 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 3:03:44 PM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
350 

Local Friction 

Fs TSF 
0 9 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
18 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
160 
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10 

15 

20 

Depth 25 

(ft) 

30 

35 

40 

45 

50 

Maximum Depth = 50.52 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 



LGC Geotechnical, Inc. 
Operator:  ML-VO 

Sounding:  LGC-CPT-09 

Cone Used: DSA0472 

 

CPT Date/Time: 1/13/2005 3:46:57 PM 
Location: Fred C Nelles Correctional Facility 
Job Number: 041150-01 

Tip Resistance 

Qt TSF 
0 

0 

 

 
 
250 

Local Friction 

Fs TSF 
0 7 

Friction Ratio 

Fs/Qt (%) 
0 

 

 
 
14 0 

Soil Behavior Type* 

Zone: UBC-1983 
12 

SPT N* 

60% Hammer 
0 

 

 
 
120 

10 

20 

Depth 30 

(ft) 

40 

50 

60 

Maximum Depth = 50.52 feet Depth Increment = 0.164 feet 

1  sensitive fine grained 
2 organic material 
3 clay 

 
4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

 
7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

 
10   gravelly sand to sand 
11 very stiff fine grained (*) 
12  sand to clayey sand (*) 

*Soil behavior type and SPT based on data from UBC-1983 
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Laboratory Test Results & Test Procedures 
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APPENDIX C 
 

Laboratory Testing Procedures and Test Results 
 
The laboratory testing program was directed towards providing quantitative data relating to the relevant 
engineering properties of the site soils.  Samples considered representative of site conditions were tested in 
general accordance with American Society for Testing and Materials (ASTM) procedure and/or California 
Test Methods (CTM), where applicable.  The following summary is a brief outline of the test type and a 
table summarizing the test results. 
 
Soil Classification: Soils were visually classified according the Unified Soil Classification System (USCS). 
The soil classifications (or group symbol) are shown on the laboratory test data, boring logs, and trench logs. 
 
In-Situ Moisture and Density Tests: Moisture content (ASTM D2216) and dry density (ASTM D2937) 
testing was performed on relatively undisturbed samples obtained from the test pits. The results of these tests 
are presented in the boring logs and test pit logs in Appendix B. 
 
Atterberg Limits: The liquid and plastic limits (“Atterberg Limits”) were determined in accordance with 
ASTM Test Method D4318 for engineering classification of fine-grained material. 
 
Particle Size Analysis: Representative samples were dried, weighed, and soaked in water until individual soil 
particles were separated (per ASTM D421) and then washed on a No. 200 sieve.  The portion retained on the 
No. 200 sieve was dried and then sieved on a U.S. Standard brass sieve set in accordance with ASTM D422 
(CTM 202).  
 
Consolidation: Consolidation tests were performed on selected, relatively undisturbed ring samples 
(Modified ASTM Test Method D2435). Samples (2.42 inches in diameter and 1 inch in height) were placed 
in a consolidometer and increasing loads were applied.  The samples were allowed to consolidate under 
“double drainage” and total deformation for each loading step was recorded.  The percent consolidation for 
each load step was recorded as the ratio of the amount of vertical compression to the original sample height.  
 
Expansion Index: The expansion potential of selected samples were evaluated by the Expansion Index Test, 
CBC Standard No. 18-2 and/or ASTM D4829.  Specimens are molded under a given compactive energy to 
approximately the optimum moisture content and approximately 50 percent saturation or approximately 90 
percent relative compaction. The prepared 1-inch-thick by 4-inch-diameter specimens are loaded to an 
equivalent 144 psf surcharge and are inundated with tap water until volumetric equilibrium is reached. The 
results of these tests are presented in the table below: 
 
Direct Shear: Direct shear tests were performed on selected remolded samples, which were soaked for a 
minimum of 24 hours under a surcharge equal to the applied normal force during testing. After transfer of 
the sample to the shear box, and reloading the sample, pore pressures set up in the sample due to the transfer 
were allowed to dissipate for a period of approximately 1 hour prior to application of shearing force. The 
samples were tested under various normal loads with a motor-driven, strain-controlled, direct-shear testing 
apparatus at a strain rate of less than 0.05 inch per minute (for sandy soil). 
 
 
 
 
 



APPENDIX C 
 

Laboratory Testing Procedures and Test Results (Continue) 
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Maximum Density Tests: The maximum dry density and optimum moisture content of typical materials were 
determined in accordance with ASTM D1557. The results of these tests are presented in the table below: 
 

Sample  
Location and Number 

Sample  
Description 

Maximum Dry 
Density (pcf) 

Optimum Moisture 
Content (%) 

LGC-T-1, B-1 Silty Clay 109.5 18.0 

LGC-T-3, B-2 Silty Clay 111.5 17.0 

LGC-T-6, B-6 Silty Clay 117.5 13.5 

LGC-T-7, B-8 Silty Clay 109.5 18.0 

LGC-T-9, B-11 Silty Clay 113.5 15.0 

LGC-T-11, B-12 Clayey Silt 114.5 15.0 

 
 
Minimum Resistivity and pH Tests: Minimum resistivity and pH tests were performed in general accordance 
with CTM 643 and standard geochemical methods. The electrical resistivity of a soil is a measure of its 
resistance to the flow of electrical current. When a soil’s resistivity decreases, the potential for corrosivity to 
buried metal increases.  
 
Soluble Sulfates: The soluble sulfate contents of selected samples were determined by standard geochemical 
methods (CTM 417).  The soluble sulfate content is used to determine the appropriate cement type and 
maximum water-cement ratios.   
 
R-Value: The resistance R-value was determined by the ASTM D2844 for the anticipated street subgrade 
soils. The sample was prepared and exudation pressure and R-value were determined. The graphically 
determined R-value is reported at an exudation pressure of 300 psi.  The following results were used for 
preliminary pavement design purposes. 
 

Sample Description Sample Location R-Value 

Silty Clay LGC-T-5 10 

Silty Clay LGC-T-8 9 

 



LGC-B-2 R-1 5 79 40 20 20 CL
LGC-B-4 R-1 5 76 40 21 20 CL
LGC-B-8 R-2 10 74 37 19 18 CL

LGC-B-12 R-2 10 76 37 18 19 CL
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LGC-T-4 B-4 10-11 - 36 16 20 CL
LGC-T-6 B-6 5-8 - 33 16 17 CL
LGC-T-6 B-7 10-11 - 37 18 19 CL
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5-6 63LGC-T-12 B-13

8-9 70LGC-T-7 B-9

PERCENT PASSING THE No. 200 
SIEVE

Project Number:  
Date:  

Brookfield / Whittier Nelles

041150-01
Feb-05

Boring No.
Sample 

No.
Depth (ft)

Percent Passing 
No. 200 Sieve

LGC-T-4 B-4 10-11 70



Boring Sample Depth Soil Gravel Sand Fines

No.: No.: (ft.) Type (%) (%) (%)

LGC-B-2 R-1 5 CL 0 21 79

Sample Description: Silty Sandy Clay
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Boring Sample Depth Soil Gravel Sand Fines

No.: No.: (ft.) Type (%) (%) (%)

LGC-B-12 R-2 10 CL 0 24 76

Sample Description: Silty Sandy Clay

FINES (SILT AND CLAY)SANDGRAVEL

PARTICLE SIZE ANALYSIS        
(ASTM D 422)
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Boring Sample Depth Soil Gravel Sand Fines

No.: No.: (ft.) Type (%) (%) (%)

LGC-B-4 R-1 5 CL 1 23 76

Sample Description: Silty Sandy Clay

FINES (SILT AND CLAY)SANDGRAVEL

PARTICLE SIZE ANALYSIS        
(ASTM D 422)
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Boring Sample Depth Soil Gravel Sand Fines

No.: No.: (ft.) Type (%) (%) (%)

LGC-B-8 R-2 10 CL 0 26 74

Sample Description: Silty Sandy Clay

FINES (SILT AND CLAY)SANDGRAVEL

PARTICLE SIZE ANALYSIS        
(ASTM D 422)

Project Number:  
Date:  

Brookfield / Whittier Nelles
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LGC-B-1 R-2 10 94.9 22.2 20.0

Sample Description: Clayey Sandy Silt

Initial 
Moisture 

Content (%)

Final 
Moisture 

Content (%)
Boring No.: Sample No.: Depth (ft)

Dry Density 
(pcf)

ONE-DIMENSIONAL CONSOLIDATION 
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LGC-B-6 R-4 20 105.3 16.3 19.8

Sample Description: Sandy Silty Clay

Initial 
Moisture 

Content (%)

Final 
Moisture 

Content (%)
Boring No.: Sample No.: Depth (ft)

Dry Density 
(pcf)

ONE-DIMENSIONAL CONSOLIDATION 
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LGC-B-7 R-2 10 92.7 24.0 21.9

Sample Description: Clayey Silt

ONE-DIMENSIONAL CONSOLIDATION 

Project Number: 041150-01
Date: Feb-05

Brookfield / Whittier-Nelles
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LGC-B-8 R-1 5 98.7 20.7 22.8

Sample Description: Silty Clay

ONE-DIMENSIONAL CONSOLIDATION 

Project Number: 041150-01
Date: Feb-05

Brookfield / Whittier-Nelles
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LGC-B-9 R-3 15 109.8 15.4 19.4

Sample Description: Sandy Silt

ONE-DIMENSIONAL CONSOLIDATION 

Project Number: 041150-01
Date: Feb-05

Brookfield / Whittier-Nelles
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LGC-B-10 R-3 15 107.4 18.1 20.0

Sample Description: Clayey Sandy Silt

ONE-DIMENSIONAL CONSOLIDATION 

Project Number: 041150-01
Date: Feb-05

Brookfield / Whittier-Nelles
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LGC-B-14 R-1 5 110.8 16.3 15.8

Sample Description: Silty Clay

Initial 
Moisture 

Content (%)

Final 
Moisture 

Content (%)
Boring No.: Sample No.: Depth (ft)

Dry Density 
(pcf)

ONE-DIMENSIONAL CONSOLIDATION 
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Date: Feb-05
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1 1997 U.B.C.  / 2001 C.B.C. Table 18-I-B

96.7 26.0 59 MediumLGC-T-1 B-1 5-6 14.9

Initial Dry 
Density (pcf)

Final 
Moisture 

Content (%)

Expansion 
Index

Expansion 

Classification1Location Sample No. Depth (ft)
Molding 
Moisture 

Content (%)

EXPANSION INDEX               
(ASTM D 4829)

Project Number:  
Date:  

Brookfield / Whittier Nelles

041150-01
Feb-05

LGC-T-3 B-2 5-6 14.9 94.2 29.6 74 Medium

LGC-T-4 B-3 5-6 14.0 97.2 25.8 58 Medium

LGC-T-5 B-5 5-6 14.9 94.1 27.9 65 Medium

LGC-T-7 B-8 5-6 14.6 93.6 29.4 79 Medium

LGC-T-9 B-11 5-6 14.0 93.2 29.0 59 Medium

LGC-T-12 B-13 5-6 12.7 99.4 26.9 53 Medium



LGC-T-1 B-1 5-6 Remolded 0.025 98.6 18.0 25.4

Sample Description: Brown Fine Silty Sandy Clay Remolded to 90% R.C.

Brookfield / Whittier Nelles
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041150-01
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Peak Deformation at 1/4"

Friction Angle = 27.8o               Friction Angle = 28.2o

Cohesion (psf) = 245              Cohesion (psf) = 200 



LGC-T-11 B-12 5-6 Remolded 0.025 103.1 15.0 23.2

Sample Description: Brown Fine Silty Sandy Clay Remolded to 90% R.C.

Boring No.:
Final 

Moisture 
Content (%)

041150-01
Date: Feb-05

Brookfield / Whittier Nelles

Dry Density 
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DIRECT SHEAR PLOT
Project Number:

Sample No.: Depth (ft) Sample Type
Shear Rate 
(inch/min)

0.0

1.0

2.0

3.0

4.0

5.0

0.0 1.0 2.0 3.0 4.0 5.0

Normal Stress (ksf)

Sh
ea

r S
tr

es
s 

(k
sf

)

Peak Deformation at 1/4"

Friction Angle = 25.0o               Friction Angle = 26.7o

Cohesion (psf) = 330              Cohesion (psf) = 195 










