
 

  KFM GeoScience 

 
 
 
 
 

Appendix C 
 

Laboratory Testing 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 



 

  KFM GeoScience 

Appendix C 
Laboratory Testing 

 
Classification 
Soils were visually and texturally classified in accordance with the Unified Soil Classification 
System.  Soil classifications are indicated on the logs of the exploratory borings in Appendix A. 
 
In-Place Moisture and Dry Density Tests 
The moisture contents and dry densities of relatively undisturbed samples obtained from the 
exploratory boreholes were evaluated in general accordance with the latest version of ASTM 
D2937.  The test results are presented on the logs of the exploratory borings.  
 
Particle Size Analysis 
An evaluation of the particle size analyses in selected soil samples was performed in general 
accordance with ASTM D422.  The results of the analyses are presented in the back of this 
Appendix. 
 
Atterberg Limits Tests 
Liquid Limit, Plastic Limit, and Plasticity Index of selected and representative on-site materials 
were performed in general accordance with ASTM D4318.  The results are presented in the table 
below. 
 

Sample 
Location 

Sample 
Depth 

(ft) 

Soil Type 
USCS 

Liquid Limit 
(%) 

Plastic Limit 
(%) 

Plasticity 
Index 
(%) 

B-1 22.5-22.7 CH 64 26 38 
B-4 41.0 CH 80 29 51 

 
Maximum density/optimum moisture content relationship tests were performed in general 
accordance with ASTM D1557.  The results are presented in the table below. 
 

Sample 
Location 

Sample Depth 
(ft) 

Soil Type 
USCS 

Maximum Dry 
Density (pcf) 

Optimum Moisture 
(%) 

B-1 1-4  ML 111.0 24.5 

B-2 13-16 ML 107.0 16.0 

 
Expansion Index Tests 
The expansion index of a selected sample was evaluated in general accordance with Uniform 
Building Code Standard No. 18-2.  The result of this test is presented on the boring log in 
Appendix A and in the back of this Appendix.



 

  KFM GeoScience 

 Direct Shear 
Direct shear tests were performed on selected relatively undisturbed and remolded soil samples 
in general accordance with the latest version of ASTM 3080.  The test specimens, 2.4 inches in 
diameter and 1 inch in height, were subject to shear along a plane at mid-height. 
 
The samples were tested under various normal loads.  The samples were sheared at a constant 
rate of strain selected in general accordance with the consolidation characteristics of the soils 
(Section 7.3 of ASTM D3080).  A strain rate of 0.002 inches per minute was used for the shear 
tests.  Shearing of the specimens was continued until the shear stress became essentially constant 
or until a deformation of approximately 10 percent of the original diameter had been reached.  In 
addition, several selected samples were remolded and subject to 5 re-shearing cycles to 
determine residual shear strength.  
 
The results of the tests are presented in the back of this Appendix. 
 
Water Soluble Sulfates 
The sulfate contents of selected samples were evaluated in general accordance with the latest 
version of California Test Method 417.  The results of the tests are presented in the section “Soil 
Corrosion” in the text of this report. 



KFM # TRG 07-02E GRAIN SIZE ANALYSIS - ASTM D 422 Job # 2005-033

Boring / Sample 
No.

Initial Dry 
Density 

(pcf)

Initial Moist. 
(%)

Test Dry 
Density 

(pcf)

Test Moist. 
(%)

Permeability, K 
(cm/sec) LL PL PI Unified Soil 

Class. Description

B-1 / GB-3 CH
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PLASTICITY INDEX _ ASTM D4318

Sample Depth LL PL PI USCS Material Description

B-1 / GB-3 64 26 38 CH

B-4 / GB-1 80 29 51 CH

Job Name: KFM # TRG 07-02E Date: 10/31/07

Job No.: 2005-033
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MAXIMUM DENSITY TEST ASTM D1557

Job Name KFM # TRG 07-02E Date: 10/23/2007

Job No. 2005-033 By: WK

Boring/Sample No. B-1 / SK-1

Description: Olive Brown, F. Sandy Silt w. Clay

Method: A Mold Volume (cf): 0.0333 Blows: 25 Layers: 5

Specimen A B C D E

Total Wet Weight (lbs) 3781 3728 3750 3688

Weight of Mold (lbs) 1833 1833 1833 1833

Wet Weight of Soil (lbs) 1948 1895 1917 1855

Wet Density (pcf) 128.8 125.3 126.8 122.7

Moisture Can No.

Dry Weight

Moisture Content (%) 17.0 19.9 14.5 12.8

Dry Density (pcf) 110.1 104.5 110.7 108.8

 Maximum Dry Density:  111.0 pcf
Optimum moisture :  15.5 %
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MAXIMUM DENSITY TEST ASTM D1557

Job Name KFM # TRG 07-02E Date: 10/23/2007

Job No. 2005-033 By: WK

Boring/Sample No. B-2 / SK-2

Description: Olive Brown, F. Sandy Silt w. Clay

Method: A Mold Volume (cf): 0.0333 Blows: 25 Layers: 5

Specimen A B C D E

Total Wet Weight (lbs) 3699 3750 3720 3659

Weight of Mold (lbs) 1833 1833 1833 1833

Wet Weight of Soil (lbs) 1866 1917 1887 1826

Wet Density (pcf) 123.4 126.8 124.8 120.8

Moisture Can No.

Dry Weight

Moisture Content (%) 20.9 18.5 16.3 14.5

Dry Density (pcf) 102.1 107.0 107.3 105.5

 Maximum Dry Density:  107.5 pcf
Optimum moisture :  17.5 %
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peak shear strength strength at 1/4" displacement

Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
B-1/R-5                 Undisturbed      Siltstone                         101.6                            18.2
                                & Saturated                                

Strain Rate: 0.0042 in. / min.

Job No. 2005-033

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            1000                                              980  @ 0.0250"                                     830 
            2000                                             2000 @ 0.0100"                                    1560 
            4000                                             2960 @ 0.0385"                                    2580 
                                                              C =  400 psf                                           C = 200 psf

                                                               φ =  35 deg.                                            φ = 32 deg.

DIRECT SHEAR TEST - ASTM D-3080
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
B-4/R-1                 Undisturbed      Sandstone                       113.5                            5.9
                                & Saturated                                

Strain Rate: 0.0042 in. / min.

Job No. 2005-033

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            1000                                             1860 @ 0.0495"                                     910 
            2000                                             2820 @ 0.0700"                                    1680 
            4000                                             4300 @ 0.0700"                                    3310 
                                                              C =  1000 psf                                         C = 100 psf

                                                               φ =  39 deg.                                            φ = 39 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

KFM # TRG 07-02E



0 500 1000 1500 2000 2500 3000 3500 4000

Normal Pressure (psf)

0

500

1000

1500

2000

2500

3000

3500

4000

S
h

e
a

r 
S

tr
e

n
g

th
 (

p
s
f)

peak shear strength strength at 1/4" displacement

Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
B-2/SK-2               Remolded          F. Sandy Silt                      96.8                            18.0
                                & Saturated        w. Clay                        

Strain Rate: 0.0042 in. / min.

Job No. 2005-033

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            1000                                             1010  @ 0.0350"                                     740 
            2000                                             1510  @ 0.0600"                                    1320 
            4000                                             2640  @ 0.2000"                                    2630 
                                                              C =  100 psf                                           C = 100 psf

                                                               φ =  32 deg.                                            φ = 32 deg.

DIRECT SHEAR TEST - ASTM D-3080
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 DIRECT  SHEARS 

GLA JOB NO. : 2005-033 DATE: 11/1/2007
CLIENT: KFM # TRG 07-02E
JOB NAME: Site D, Diamond Bar BY: LD

SAMPLE DESCRIPTION
DRY DENSITY 

(PCF) Initial w.c. (%) Final w.c. (%)
SHEAR RATE 

(IN/MIN.)
NORMAL 

STRESS (PSF)
PEAK SHEAR STRESS 

(PSF)
SHEAR STRESS (PSF) 

@ 0.25 IN.
RESIDUAL SHEAR 

STRESS (PSF)

B-1 / GB-3 Clayey Silt 83.1 36.4 36.4 0.0021 1500 1270 890 600

3000 1970 1500 770

B-4 / GB-1 Clayey Silt 83.3 37.8 37.8 0.0021 2500 1430 1250 950

4500 1780 1690 1210
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EXPANSION INDEX - UBC 18-2 & ASTM D 4829-88

PROJECT KFM # TRG 07-02E JOB NO. 2005-033

Sample B-2 / SK-2 By WK Sample By

Sta. No. Sta. No.

Soil Type Olive Gray, F. Sandy Silt Soil Type

Date Time Dial Reading Wet+Tare 577.6 Date Time Dial Reading Wet+Tare

11/1/2007 16:00 0.3441 Tare 220 Tare

H2O Net Weight 357.6 Net Weight

11/2/2007 12:30 0.3271 % Water 14 % Water

Dry Dens. 95.0 Dry Dens.

% Max % Max

Wet+Tare 612.9 Wet+Tare

Tare 220 Tare

Net Weight 392.9 Net Weight

INDEX 17 1.7% % Water 25.3 INDEX % Water

Sample By Sample By

Sta. No. Sta. No.

Soil Type Soil Type

Date Time Dial Reading Wet+Tare Date Time Dial Reading Wet+Tare

Tare Tare

Net Weight Net Weight

% Water % Water

Dry Dens. Dry Dens.

% Max % Max

Wet+Tare Wet+Tare

Tare Tare

Net Weight Net Weight

INDEX % Water INDEX % Water
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Appendix D 
Phase I Environmental 

Site Assessment 
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