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Subject: LIMITED SITE INVESTIGATION REPORT
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Dear Mr. Wagner:

Geocon has performed environmental engineering services at the subject site in general accordance
with the scope of work outlined in our workplan dated June 18, 2008. The subject site includes the
southbound shoulder, center median, and the Tully Road interchange within the project limits of the
U.S. 101 Operational Improvements Project in San Jose, Santa Clara County, California.

The accompanying report summarizes the services performed including limited soil sample collection
from soil borings advanced using hand-auger and direct-push drilling equipment, and laboratory
testing.

The contents of this report reflect the views of Geocon Consultants, Inc., who is responsible for the
facts and accuracy of the data presented herein. The cOnlents do not necessarily reflect the official
views or policies of the State of California or the Federal Highway Administration. This report does
not constitUle a standard, specification, or regulation.

If there are any questions concerning the contents of this rep0l1, or if Geocon may be of further
service, please contact the undersigned at your convenience.

Sincerely,

GEOCON CONSULTANTS, INC.

r!t5fJ»Mtll ff!?
Lauren Vigliotti
Senior Staff Geologist

LV:RWD:ls

(10) Addressee
(I) Ray Boyer, Caltrans District 4

Richard Day, CEG, CI-IG
Regional Manager

6671 Briso Sireet • livermore, CA 94550·2505 • Telephone (925) 371·5900 • Fax (925) 371·5915



TABLE OF CONTENTS

LIMITED SITE INVESTIGATION REPORT
Page

1.0 rnTRODUCTION 1
1.1 Purpose : 1
1.2 Proposed Improvements 2

2.0 BACKGROUND 2
2.1 Previous Phase I Environmental Site Assessment. 2
2.2 Previous Investigation and Review of As-Built Plans 3
2.3 Aerially Deposited Lead 3
2.4 Naturally Occurring Asbestos 3
2.5 Hazardous Waste Determination Criteria 4
2.6 DTSC Variance 5
2.7 Environmental Screening Levels 5

3.0 SCOPE OF SERVICES 6
3.1 Pre-Field Activities 6
3.2 Field Activities 6

4.0 rnYESTIGATNEMETHODS 7
4.1 Sampling Procedures 7
4.2 Laboratory Analyses 7
4.3 QA/QC Procedures 8

5.0 rnVESTIGATNE RESULTS 8
5.1 Shoulder and Tully Road IIC Soil Samples 9
5.2 Median Soil Samples 9

5.2.1 Subsurface Conditions 9
5.2.2 Analytical Results 11

5.3 Laboratory Quality Assurance/Quality Control ll
5.4 Statistical Evaluation for Lead Detected in Soil Samples 12

5.4.1 Calculating the UCLs for the Arithmetic Mean 13
5.4.2 Correlation of Total and Soluble Lead 16

6.0 CONCLUSIONS AND RECOMMENDAnONS 17
6.1 Predicted Soluble Lead 17

6.1.1 Borings SBI0l-1 to SB101-20 and SB101-37 (Approximate Station
1774.9 to 1838.0) 17
6.1.2 Borings SBI01-21 to SB101-36 and SB101-45 to SBI01-48
(Approximate Station 1696.0 to 1724.4) 18
6.1.3 Borings SBI01-38 to SB101-42 and TRI-1 to TRI-8 (Approximate
Station 1763.0 to 1770.5) 18
6.1.4 Borings SBI01-43, SB101-44, and TRI-9 to TRI-14 (Approximate
Station 1756.0 to 1762.0) 19
6.1.5 Borings RWl-l to RWI-4 and TRI-15 to TRI-26 (Approximate
Station 1747.0 to 1762.0) 20
6.1.6 Borings TRI-27 to TRI-35 (Approximate Station 1762.0 to 1777.0) 21
6.1.7 Median Borings MB-13 to MB-18
(Approximate Station 1802.9 to 1831.9) 22
6.1.8 Median Borings MB-l to MB-7
(Approximate Station 1763.0 to 1795.0) 22
6.1.9 Median Borings MB-8 to MB-12
(Approximate Station 1736.3 to 1757.7) 23



TABLE OF CONTENTS, CONTINUED

6.1.10 Median Borings MB-19 to MB-26
(Approximate Station 1694.0 to 1731.0) 23

6.2 CAM17 Metals 24
6.3 Petroleum Hydrocarbon Compounds 25
6.4 Pesticides 25
6.5 Naturally OcculTing Asbestos 25
6.6 Worker Protection 26

6.6.1 Lead 26
6.6.2 Naturally OcculTing Asbestos 26

7.0 REPORT LIMITATIONS 28

FIGURES
1. Vicinity Map
2a-g. Site Plan

TABLES
1. Boring Coordinates
2. SummaIy of Lead and pH Results
3. Summary of CAM17 Metals Results
4. Summary of Petroleum Hydrocarbon Compounds Results
5. SummaIy of Pesticides Results
6. SummaIy ofNOA Results
7a-j. Summary of Lead Statistical Analysis

APPENDICES
A. LaboratOlY Analytical Reports and Chain-of-Custody Documentation
B. Lead Regression and Metals Statistics

Project No. E8432-06-01 December 22, 2008



LIMITED SITE INVESTIGATION REPORT

1.0 INTRODUCTION

This Limited Site Investigation Report was prepared for the U.S. 101 Operational Improvements

Project in the City of San Jose, California. The U.S. 101 Operational Improvements Project limits

extend from the Story Road interchange (IIe) south to the Capitol Expressway IIC, and consist of

an approximately 2.5-mile roadway segment.

This report documents a limited site investigation for metals, petroleum hydrocarbons, chlorinated

pesticides, and naturally occurring asbestos (NOA), in shallow soil within the limits of the U.S.

101 Operational Improvements Project, as depicted on the Vicinity Map, Figure 1. Soil samples

were collected along the center median, southbound shoulders, and the Tully Road IIC. The soil

boring locations advanced during the site investigation within the project area are depicted on the

Site Plan, Figure 2.

1.1 Purpose

The purpose of the proposed scope of services was to evaluate whether impacts due to metals,

including aerially deposited lead (ADL), petroleum hydrocarbon compounds, or pesticides exist in

the surface and near surface soil at the Site, associated with historical automobile emissions from

the use of leaded gasoline or historical agricultural activities. NOA testing was also conducted as

the Site is located in a potential area where ultramafic rock may be present. Groundwater is not

expected to be encountered during proposed project construction activities; therefore no

groundwater samples were collected during the investigation.

Soil borings were located on the center median, southbound shoulder, and the Tully Road IIC along

an approximately 2.5-mile segment of U.S. 101. ADL soil samples were collected from three

depths at each boring for the purpose of evaluating potential vertical impacts of lead in soil.

Surface soil samples from these borings were also analyzed for pesticides due to past agricultural

land use. We also advanced hand-auger soil borings in the vicinity of a proposed retaining wall (to

a depth of five feet) and the bore and jack pit locations (to a depth of 10.5 feet) for the proposed

42-inch storm drain pipe. Groundwater was not encountered during advancement of the deeper

borings; therefore grab-groundwater samples were not collected.

The information obtained from this investigation will be used by the Client to coordinate IIC

project activities, evaluate soil reuse and soil/groundwater disposal options, and for health, safety,

and waste management purposes.
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1.2 Proposed Improvements

The U.S. 101 Operational Improvements Project will include the following:

• Construction of an additional lane on southbound U.S. 101 from a point just south of Story
Road to Capitol Expressway, which will be constructed within the existing median.

• Construction of an auxiliary lane on southbound U.S.I0l between Tully Road and Capitol
Expressway, which consists of approximately 1.3 miles.

• Reconfiguration of the U.S. 10I/Tully Road IIC, which includes realignment and widening of
on- and off-ramps, removal of off-ramps, and replacement of the non-standard overcrossing
with a new bridge that is approximately 4 feet (ft) higher than the existing structure.

The Site consists of an approximately 2.S-mile segment of U.S. 101 and includes the southbound

shoulder, center median, and the Tully Road IIC. A Site Plan, presented as Figure 2, depicts

proposed project improvement areas.

2.0 BACKGROUND

2.1 Previous Phase I Environmental Site Assessment

Parikh Consultants, Inc. (Parikh) performed a Phase I Environmental Site Assessment (ESA) of the

project area in 2004, which identified the following:

• Historically, the surrounding area was used for agricultural purposes and therefore the
potential exists for surface soil to be impacted with pesticides and/or herbicides.

• The U.S. 101 corridor and associated roadways have suppOlted vehicular activity since the
1940's, and it is therefore highly likely that surface soils along these roadways have been
impacted by the aerial deposition of lead.

• Pavement markings that consist of yellow paint and thermoplastic stripes may contain lead.

• The overcrossing structures, retaining walls and other structures located within the project
limits were constructed prior to 1980 and therefore it is likely that these structures contain
asbestos containing materials (ACM) and lead based paint (LBP).

• Propelties located adjacent to the nOlthbound Story Road on-ramp to U.S. 101 were identified
as potential sources of soil and/or groundwater impact; stressed vegetation and staining was
observed along the right-of-way in this area.

Based upon the above findings, Parikh recommended preparation of a workplan for collecting

shallow soil samples the Site. The Phase I ESA also recommended soil and groundwater testing in

the vicinity of the StOlY Road on-ramp; however, this area is not included in the proposed U.S.I0l

Operational Improvements Project, and was not included in the scope of this investigation.

Additionally, Geocon has conducted an ACMlLCP survey at the Tully Road bridge, and the results

were provided under separate cover.
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2.2 Previous Investigation and Review of As-Built Plans

Geocon performed a previous ADL investigation along U.S. 101, north of the project site, and

encountered former roadway structures, including concrete and asphalt, beneath the center median

of U.S. 101 between 1-880 and 1-280/680.

Geocon reviewed As-Built Plans provided by the Client dated between 1960 and 1990 that include

the project site. The plans indicate that former roadway structures are present beneath the center

median of U.S. 101 between Capitol Expressway and the Tully Road IIC. Based upon the plans,

former roadway structures do not appear to be present beneath the center median of U.S.

101 between Tully and StOlY Roads.

2.3 Aerially Deposited Lead

Ongoing testing by Caltrans throughout the State has indicated that ADL exists along major

freeway routes due to emissions from vehicles powered by leaded gasoline. The ADL is generally

limited to the upper two feet of soil material within the unpaved shoulder and median areas.

2.4 Naturally Occurring Asbestos

As defined in current California Air Resources Board (CARB) rules, serpentine material refers to

any material that contains at least 10% serpentine, and asbestos-containing serpentine refers to

serpentine materials with an asbestos content greater than 5% as determined by CARB Test

Method 435 (CARB 435). The use of serpentine material for road surfacing is prohibited in

California by Title 17 of the California Code of Regulations (CCR) Section 93106, Asbestos

Airborne Toxic Control Measure (ATCM) for Surfacing Application (ATCM 93106), unless the

material has been tested and determined to have an asbestos content of less than 0.25%. Materials

found to contain asbestos of 0.25% or more are considered to be designated waste if transported

offsite, requiring disposal at a landfill facility designated to accept asbestos waste. Alternatively,

asbestos-containing materials may be reused onsite if buried beneath a minimum of six inches of

soil.

The CARB specifies mitigation practices for construction, grading, quanying, and surface mining

operations that contain natural occurrences of asbestos outlined in Title 17, Section

93105 Asbestos ATCM for Construction, Grading, Quanying, and Surface Mining Operations,

(ATCM 93105). Based on Part (e) Subpart (2) of ATCM 93105 an asbestos dust mitigation plan is

required and must be implemented for a project ifNOA is disturbed after the start of construction.

Additionally, ATCM 93105 specifies that the air pollution control district (APCD) must be

notified, and an asbestos dust mitigation plan submitted to the APCD. The ATCM states that air

monitoring may be required on the site. NOA potentially posses a health hazard when it becomes

an airborne particulate.
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The construction/maintenance activities mentioned above could disturb NOA laden debris and soil,

thereby potentially creating an airborne hazard. Mitigation practices can reduce the risk of

exposure to airborne NOA containing dust. Dust suppression practices include wetting the

materials being disturbed and wearing approved respirators with HEPA filters during construction

activities.

2.5 Hazardous Waste Determination Criteria

Regulatory criteria to classifY a waste as California hazardous for handling and disposal purposes are

contained in the CCR, Title 22, Division 4.5, Chapter 11, Article 3, §66261.24. Criteria to classifY a

waste as Resource, Conservation, and Recovery Act (RCRA) hazardous are contained in Chapter

40 of the Code of Federal Regulations (40 CFR), Section 261.

For waste containing metals, the waste is classified as California hazardous when: 1) the total metal

content exceeds the respective Total Threshold Limit Concentration (TTLC); or 2) the soluble metal

content exceeds the respective Soluble Threshold Limit Concentration (STLC) based on the standard

Waste Extraction Test (WET). A waste has the potential of exceeding the STLC when the waste's

total metal content is greater than or equal to ten times the respective STLC value since the WET uses

a I: 10 dilution ratio. Hence, when a total metal is detected at a concentration greater than or equal to

ten times the respective STLC, and assuming that 100 percent of the total metals are soluble, soluble

metal analysis is required. A material is classified as RCRA hazardous, or Federal hazardous, when

the soluble metal content exceeds the Federal regulatOlY level based on the Toxicity Characteristic

Leaching Procedure (TCLP).

The above regulatOlY criteria are based on chemical concentrations. Wastes may also be classified

as hazardous based on other criteria such as ignitability and corrosivity; however, for the purposes

of this investigation, toxicity (i.e., lead concentrations) is the primary factor considered for waste

classification since waste generated during the construction activities would not likely warrant

testing for ignitability or other criteria. Waste that is classified as either Califomia hazardous or

RCRA hazardous requires management as a hazardous waste.

The Department of Toxic Substances Control (DTSC) regulates and interprets hazardous waste

laws in Califomia. The DTSC generally considers excavated or transpOlied materials that exhibit

"hazardous waste" characteristics to be a "waste" requiring proper management, treatment and

disposal. Soil that contains lead above hazardous waste thresholds and is left in-place would not be

necessarily classified by DTSC as a "waste." The DTSC has provided site-specific determinations

that "movement of wastes within an area of contamination does not constitute "land disposal" and,

thus, does not trigger hazardous waste disposal requirements. Therefore, lead-impacted soil that is
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scarified in-place, moisture-conditioned, and re-compacted during landscaping improvement

activities might not be considered a "waste;" DTSC should be consulted to confirm waste

classification. It is noted that in addition to DTSC regulations, health and safety requirements and

other local agency requirements may also apply to the handling and disposal of lead-impacted soil.

Waste that is classified as either "California hazardous" or "RCRA hazardous," requires

management as a hazardous waste and disposal at an appropriately penuitted disposal facility.

2.6 DTSC Variance

The DTSC issued a variance on September 22, 2000 for Caltrans District 4 regarding the

disposition of ADL-impacted soils within Caltrans projects. Review of the District 4 Variance, as

modified by DTSC on September 12,2003, and June 17,2008, indicates the following conditions

regarding reuse and management of ADL-impacted soil as fill material for construction and

maintenance operations in Caltrans right-of-way.

Category 1 (Caltrans Type V-I):

Soil exhibiting soluble lead concentrations less than or equal to 0.5 milligrams per liter (mg/l)

[based on a modified waste extraction test using deionized water as the extractant (WET-DI)] and

total lead concentrations of 1,411 mg/kg or less may be used as fill provided that the lead-impacted

soil is placed a minimum of 5 feet above the maximum water table elevation and covered with at

least 1 foot of clean soil.

CategOly 2 CCaltrans Type Y-2):

Soil exhibiting soluble lead concentrations greater than 0.5 mg/l and less than 50 mg/l (based on

the WET-DI) and total lead concentrations greater than 1,411 mg/kg and less than 3,397 mg/kg

may be used as fill provided that the lead-impacted soil is placed a minimum of 5 feet above the

maximum water table elevation and protected from infiltration by a pavement structure maintained

by Caltrans.

Category 3 (Caltrans Type Y-2):

Lead-impacted soil with a pH less than 5.0 shall only be used as fill material under the paved

pOliion of the roadway.

2.7 Environmental Screening Levels

The San Francisco Bay Regional Water Quality Control Board (SFRWQCB) has prepared a

technical report entitled Screening For Environmental Concerns At Sites With Contaminated Soil

and Groundwater, Interim Final (November 2007), which presents Environmental Screening

Levels (ESLs) for soil, groundwater, soil gas, and surface water, to assist in evaluating sites

impacted by releases of hazardous chemicals. The ESLs are conservative values for more than

100 commonly detected contaminants, which may be used to compare with environmental data
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collected at a site. ESLs are strictly risk assessment tools and "not regulatory clean up standards."

The presence of a chemical at concentrations in excess of an ESL does not necessarily indicate that

adverse impacts to human health or the environment are occurring; this simply indicates that a

potential for adverse risk may exist and that additional evaluation is or may be walTanted

(SFRWQCB, 2007). The most restrictive ESL table was used for this characterization: Table

A - Shallow Soil (:'S3 meters below ground surface; bgs) - Groundwater is a Current or Potential

Source of Drinking Water.

The most restrictive ESL table was used for this characterization: Table A - Shallow Soil

(:'S3 meters below ground surface; bgs) - Groundwater is a Current or Potential Source of Drinking

Water. The respective ESLs are listed at the end of Tables 3 through 5 for comparative purposes.

3.0 SCOPE OF SERVICES

The following scope of services was performed by Geocon:

3.1 Pre-Field Activities

• Prepared the Site Investigation Workplan, u.s. 101 Operational Improvements Project, San
Jose, California, dated June 18, 2008. The Workplan was electronically transmitted to the
client and Caltrans, and was approved by Caltrans.

• Prepared a Health and Safety Plan (HSP) for the project that provided guidelines on the use of
personal protective equipment and the health and safety procedures to be implemented during
the investigation activities.

• Retained the services of a Gregg Drilling & Testing direct push drill rig to advance soil borings at
the Site.

• Retained the services of Advanced Technology Laboratories (ATL) and EMSL Analytical
(EMSL) to perform the analyses of the soil samples.

• Notified Underground Service Alert (USA) at least 48 hours prior to fieldwork involving
drilling or direct push sampling activities.

3.2 Field Activities

The field activities consisted of advancing soil borings along the southbound shoulder, the Tully

Road lIC, and the center median of U.S. 101 using hand-auger and direct-push methods.

Groundwater was not encountered during the investigation activities. Soil samples were collected

from the borings as follows:

• On Janumy 30, 2008, we collected 108 soil samples from 36 soil borings (SB101-1 through
SB101-36) at the following depth intervals: 0 foot to 0.5 foot, 1.0 foot to 1.5 feet (ft) and 2.0 ft
to 2.5 ft.

• On August 6 and 7, 2008, we collected 153 soil samples from 51 borings (RW1-1 through
RWl-4, SB101-37 through SB101-48 and TRl-1 through TRl-35). Soil samples from the
shoulder borings (SB101-) were collected at the three depth intervals listed above. Retaining
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wall soil samples (RW1-) were collected at depth intervals of2.5 ft to 3.0 ft and 4.5 ft to 5.0 ft.
Additionally, we collected soil samples at depths of 4.0 ft to 4.5 ft and 8.0 to 8.5 feet in two soil
borings (TRI-ll and TRI-20), which were advanced to a depth of 10.5 feet, at the location of
the bore and jack pit for the proposed stonn drain line.

• On September 3, 2008, we collected 31 soil samples from 12 soil borings located in the center
median of U.S. 101 (MB1 through MB12). Additionally, on November 4, 2008, we collected
40 samples from 14 soil borings located in the center median (MB13 through MB26). Soil
samples were collected at depth intervals of 0.0 ft to 0.5 ft, 1.0 ft to 1.5 ft, and 2.0 ft to 2.5 ft.

Soil boring coordinates were obtained using global positioning system (GPS) equipment. The GPS

coordinates are presented in Table 1. The boring locations are depicted on the Site Plans, Figures

2a through 2g.

4.0 INVESTIGATIVE METHODS

4.1 Sampling Procedures

The soil samples collected for metals, petroleum hydrocarbon compounds, and NOA analyses were

retrieved using direct-push and hand-auger methods. Soil samples obtained from the direct-push

borings were collected using 1.5-inch diameter acetate liners, which were secured with Teflon tape

and plastic end caps. Soil samples collected using the hand auger were transferred from the auger

bucket into individual polyethylene sample bags, with the exception of samples collected for

pesticides analysis, which were collected in stainless steel tubes secured with Teflon tape and

plastic end caps. Soil samples were labeled and placed in a chilled cooler for transpOlt to the

analytical laboratory. Completed soil borings were backfilled to surface grade with soil

cuttings. Soil boring locations along the center median were initially core-drilled though the

concrete/asphalt surface to access the underlying soil. Soil samples were collected from beneath

the pavement using hand auger and direct-push drilling methods.

Sampling equipment was cleansed by washing the equipment with a Liquinox solution followed by

two successive rinses with distilled water. The decontamination water was returned to the site

surface away from storm drains and inlets in a manner not to create runoff.

The soil samples were transported to ATL and EMSL for analysis, under standard chain-of-custody

documentation.

4.2 Laboratory Analyses

Laboratory analyses were performed under routine turn-around-times. Reproductions of the

laboratory repOlts and chain-of-custody documentation are presented as Appendix A. The

laboratory analyses performed are summarized below:
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• A total of 324 soil samples were analyzed for total lead following Environmental Protection
Agency (EPA) Test Method 60 10.

• Twelve soil samples were analyzed for CAMl7 metals usmg EPA Test Methods
6010B1747lA

• A total of 112 soil samples with total lead concentrations greater than 50 mg/kg (i.e. ten
times the STLC of 5 mg/l) were fmiher analyzed for soluble WET lead.

• A total of 51 soil samples with soluble (WET) lead concentrations greater than the STLC of
5 mg/l were further analyzed for soluble lead using deionized water as the extraction fluid
(WET-DI).

• A total of 44 soil samples were further analyzed for soluble TCLP lead.

• Twelve soil samples were analyzed for total petroleum hydrocarbons (TPH) as diesel and as
motor oil (TPHd/mo) using EPA Test Method 8015M

• Twelve soil samples were analyzed for TPH as gasoline (TPHg) and fuel oxygenate
compounds (FOCs) using EPA Test Method 8021B.

• A total of 19 soil samples, which included 10 four-point composite soil samples, collected
from the 0.0 ft to 0.5 ft depth interval, were analyzed for chlorinated pesticides using EPA
Test Method 8082.

• A total of 37 soil samples were analyzed for NOA using CARB 435.

• A total of 22 soil samples were analyzed for soil pH following EPA Test Method 9045.

4.3 QAlQC Procedures

Quality assurance/quality control (QA/QC) procedures were performed for each method of analysis

with specificity for each analyte listed in the test method's QA/Qc. The laboratOlY QA/QC

procedures included the following:

• One method blank for evelY ten samples, batch of samples or type of matrix, whichever was
more frequent.

• One sample analyzed in duplicate for every ten samples, batch of samples or type of matrix,
whichever was more frequent.

• One spiked sample for every ten samples, batch of samples or type of matrix, whichever was
more frequent, with spike made at ten times the detection limit or at the analyte level.

Prior to submitting the soil samples to the laboratOlY, the chain-of-custody documentation was

reviewed for accuracy and completeness.

5.0 INVESTIGATIVE RESULTS

Analytical results of the soil samples are summarized in Tables 2 through 6.
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5.1 Shoulder and Tully Road IIC Soil Samples

• Total lead concentrations ranged from less than «) the laboratory reporting limit of 5 mg/kg
to 550 mg/kg, with 102 samples having concentrations equal to or exceeding 50 mg/kg (i.e. ten
times the STLC of 5 mg/l).

• Soluble WET lead was reported in the soil samples at concentrations ranging from <0.25 mg/l
to 41 mg/I.

• Soluble WET-Dr lead was repOlted in the soil samples at concentrations ranging from
<0.25 mg/l to 0.36 mg/I.

• Soluble TLCP lead was repOlted in the soil samples at concentrations ranging from <0.25 mg/l
to 0.42 mg/I.

• Chromium was repOlted in the soil samples at concentrations ranging from 29 mg/kg to
55 mg/kg, with three samples exceeding ten times the STLC of 5.0 mg/kg. Soluble WET
chromium was not detected above the laboratOlY repOlting limit of 1.0 mg/l in the three
samples.

• The following CAMl7 metals were not detected above their respective laboratory repOlting
limits in the soil samples: antimony, belyllium, cadmium, molybdenum, silver, and thallium.
Arsenic, barium, cobalt, copper, mercUlY, nickel, selenium, vanadium, and zinc were reported
in the soil samples at concentrations below ten times their respective STLC values.

• Pesticides were detected in the soil samples. Specifically, 4,4' -DDD was detected in three of
the samples at concentrations between 2.1 micrograms per kilogram (flg/kg) and 2.7 flg/kg;
4,4'-DDE was reported at concentrations ranging from <2.0 flg/kg to 6.4 flg/kg, 4,4'-DDT was
repOlted at concentrations ranging from <2.0 flg/kg to 14 flg/kg, alpha-chlordane was reported
in the soil samples at concentrations ranging from <1.0 flg/kg to 2.2 flg/kg, chlordane was
reported at concentrations ranging from <8.5 flg/kg to 30 flg/kg, and gamma-chlordane was
repOlted at concentrations ranging from <1.0 flg/kg to 2.3 flg/kg.

• NOA was repOlted in the soil samples at concentrations ranging from <0.25% to 3.00% dly
weight content.

• Reported soil pH values in the soil samples ranged from 6.7 to 8.6.

5.2 Median Soil Samples

5.2.1 Subsurface Conditions

The median pOltion of the Site is paved with between approximately four inches and six inches of

asphalt and concrete, which was cored in order to obtain soil samples. Soil samples collected from

beneath the pavement generally consisted of gravelly sand road base material. Refusal was

encountered in five of the borings (MB 15 through MB 19 and MB24) between approximately

12 and 20 inches beneath the base of the pavement. The table below provides a summmy of the

materials encountered in the median borings and the approximate station location.
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Boring
MB1

MB2

Approximate
Station (It)

1795+10

1789+70

Core Results
6" Asphalt

24" Road Base

6" Asphalt
18" Base

Comments
Surface, 1 ft, and 2 ft samples collected

Surface, 1 ft, and 2 ft samples collected

MB3 1784+50
...................................................._ - _ .

4" Asphalt Collected 2 ft sample only.
14" Concrete

12" Base

••••••••••••• h. • .

MB4 1779+30

MB5 1774+00

•••••M _ __ ..

4" Asphalt Collected 2 ft sample only.
14" Concrete

8" Base
10" Base/Native

.......................... . -..__ . ..
12" Asphalt Collected 1 ft and 2 ft samples only.

.........__ _ - . _......•._- ..

MB6 1768+45 5" Asphalt Surface, 1 ft, and 2 ft samples collected
.....................................................

MB7 1763+00 6" Asphalt Surface, 1 ft, and 2 ft samples collected
.................................... •..•••..•..•••.....•....•..•..•....••••.•..•.•...•...- .

MB8 1757+70 5" Asphalt
..........................._ ..

Surface, 1 ft, and 2 ft samples collected

MB9 1752+40

MB10 1746+90

MBll 1741+50

MB12 1736+40
............................................ . .

MB 13 1831+90
..................-_ __._ .

MB 14 1826+80
...................... .. ..

MB15 1821+40

.........................._............. . _ ~._._ - - - ..

6" Asphalt Surface, 1 ft, and 2 ft samples collected

5" Asphalt 1 ft, and 2 ft samples collected
................................................... .. _ _ __ _ .

5" Asphalt Surface, 1 ft, and 2 ft samples collected
...................................................._ _- _ _ _- -

5" Asphalt Surface, 1 ft, and 2 ft samples collected
........................................................................................................................._ _.__ ..

4" Concrete Surface, 1 ft, and 2 ft samples collected

4" Concrete Surface, 1 ft, and 2 ft samples collected
.............. .. _ __ _._ __._._ .

4" Concrete Surface, 1 ft, and 20" samples collected.
Base Refusal at 20", deep sample at 20"

........................ .. ..

MB16 1816+10
......-

4" Concrete
Base

.................-..-................. .. -

Surface, 1 ft, and 20" samples collected.
Refusal at 20", deep sample at 20"

.................... .

MB 17 1810+10 4" Concrete
Base

............................................_- _ .

Surface, 1 ft, and 20" samples collected.
Refusal at 20", deep sample at 20"

.............................................................................................................................................................................................................................................................................................................................................................._......

MB18 1802+90 4.5" Concrete Refusal at 12", only collected surface
Base sample

MB19
...................................................................

1731+00 4.5" Concrete
Base

Surface, 1 ft, and 19" samples collected.
Refusal at 19", deep sample at 19"

........_.... .. _.. .. _ - _-- - - _..

MB20 1704+50 4" Concrete Surface, 1 ft, and 2 ft samples collected
Base

..........................._...... .. _-_.._ .

MB21 1720+20 4" Concrete Surface, 1 ft, and 2 ft samples collected
Base
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Boring
MB22

MB23

Approximate
Station (ft)

1714+80

1709+75

Core Results
4" Concrete

Base

4" Concrete
Base

Comments
Surface, 1 ft, and 2 ft samples collected

......_._._.......................... . _ _ __........ . .

Surface, 1 ft, and 2 ft samples collected

........... _ _.......... . - -..-._ -......•
MB24 1704+50 6" Concrete

Base

................................ . _ - - ..

Surface, 1 ft, and 20" samples collected.
Refusal at 20", deep sample at 20"

......................................................................................................__•••• , ••••••••••••__•••••••_ _. • _ _ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••_ •••••_._••••••_ h •••

MB25 1699+20 6" Concrete Surface, 1 ft, and 2 ft samples collected
Base

........................_ .
MB26

.................._- _...... . _... . _ _ _-- - _ _ -
1694+00 6" Concrete Surface, 1 ft, and 2 ft samples collected

Base

5.2.2 Analytical Results

• Total lead concentrations ranged from <5 mg/kg to 1,700 mg/kg, with ten samples exceeding
50 mg/kg.

• Soluble WET lead was reported in the soil samples at concentrations ranging from 3.0 mg/l to
84 mg/l.

• Soluble WET-DI lead was reported in the soil samples analyzed at concentrations ranging
from <0.25 mg/l to 13 mg/l.

• Soluble TLCP lead was repmted in the soil samples at concentrations ranging from <0.25 mg/l
to 17 mg/l.

• Pesticides were not detected above their respective laboratmy repmting limits in the median
soil samples.

• NOA was repmted in the soil samples at concentrations ranging from 0.50% to 6.75% dry
weight content.

• Reported soil pH values in the soil samples ranged from 7.4 to 9.1.

5.3 Laboratory Quality Assurance/Quality Control

We reviewed the laboratmy QA/QC provided with the laboratmy repmt. The data show acceptable

surrogate recoveries and non-detect results for the method blanks.

The relative percent differences (RPDs) of the duplicate samples for several of the analyses were

outside criteria. Matrix Spike (MS) and/or Matrix Spike Duplicate (MSD) were outside recovery

criteria for a number of the analyses. The Case Narratives in the laboratmy repmts state that each

analytical batch was validated by the Laboratory Control Sample (LCS). The data showed

acceptable recoveries and RPDs for the remainder of the duplicates and matrix spikes. Several of

the samples required dilution due to matrix effects.
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Based on this limited data review, no additional qualifications of the soil data are necessary and the

data are of sufficient quality for the purposes of this report.

5.4 Statistical Evaluation for Lead Detected in Soil Samples

Statistical methods were applied to the total lead data to evaluate: 1) the upper confidence limits

(UCLs) of the arithmetic means of the total lead concentrations for each sampling depth; and 2) if

an acceptable correlation between total and soluble lead concentrations exists that would allow the

prediction of soluble lead concentrations based on calculated UCLs. The statistical methods used

are discussed in a book entitled Statistical Methods for Environmental Pollution Monitoring, by

Richard Gilbert; in an EPA Technology Support Center Issue document entitled, The Lognormal

Distribution in Environmental Applications, by Ashok Singh et. aI., dated December 1997; and in a

book entitled An Introduction to the Bootstrap, by Bradley Efron and Robelt J. Tibshirani.

The lead data for the Site were treated as seven sample populations for statistical evaluation, which

consisted of the following:

A) Soil samples collected from shoulder borings SBlOl-l through SBlOl-20 and
SBlOl-37 (approximate station 1774.9 to 1838.0)

B) Soil samples collected from shoulder borings SBlOI-3l through SBI01-36 and
SBlOl-45 through SBI0l-48 (approximate station 1696.0 to 1724.4)

C) Soil samples collected from shoulder borings SBI01-38 through SBlOl-42 and Tully Road
lie borings TRI-l through TRI-8 (approximate station 1763.0 to 1770.5, nOlthwestem
portion of the lIC)

D) Soil samples collected from shoulder borings SBI0l-43, SBI0l-44, and Tully Road lIC
borings TRI-9 through TRI-14 (approximate station 1756.0 to 1762.0; southwestern
pOltion of the I/C)

E) Soil samples collected from Retaining Wall borings RW1-l through RWI-4, and Tully
Road IIC borings TRI-15 through TRI-26 (approximate station 1747.0 to 1762.0;
southeastern portion of the lIC)

F) Soil samples collected from Tully Road lIC borings TRI-27 through TRI-35 (approximate
station 1762.0 to 1777.0, nOltheastern pOltion of the lIC)

G) Soil samples collected from median borings MEl through ME? (approximate station
1763.0 to 1795.0)

H) Soil samples collected from median borings ME8 through ME12 (approximate station
1736.3 to 1757.7)

I) Soil samples collected from median borings ME13 through MB18 (approximate station
1802.9 to 1831.9)

J) Soil samples collected from median borings ME19 through MB26 (approximate station
1694.0 to 1731.0)
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5.4.1 Calculating the UCLs for the Arithmetic Mean

The upper one-sided 90% and 95% UCLs of the arithmetic mean are defined as the values that,

when calculated repeatedly for randomly drawn subsets of site data, equal or exceed the true mean

90% and 95% of the time, respectively. Statistical confidence limits are the classical tool for

addressing unceltainties of a distribution mean. The UCLs of the arithmetic mean concentration

are used as the mean concentrations because it is not possible to know the true mean due to the

essentially infinite number of soil samples that could be collected from a site. The UCLs therefore

account for unceltainties due to limited sampling data. As data become less limited at a site,

uncertainties decrease, and the UCLs move closer to the true mean.

Non-parametric bootstrap techniques used to calculate the UCLs are discussed in the previously

referenced EPA document and in An Introduction to the Bootstrap. For those samples in which

total lead was not detected at concentrations exceeding the laboratory MRL, a value equal to

one-half of the detection limit was used in the UCL calculation. The bootstrap test results are

included in Appendix B, and the following tables present the calculated UCLs and statistics for the

data set.

Shoulder Borings SB101-1 to SB101-20 and SB101-37
(Approximate Station 1774.9 to 1838.0)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 143.5 153.0 108.1 8.2 550

1.0 to 1.5 57.1 60.4 46.0 2.5 170

2.0 to 2.5 91.3 98.0 70.3 2.5 270

Shoulder Borings SB101-21 to SB101-36 and SB101-45 to SB101-48
(Approximate Station 1696.0 to 1724.4)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 55.0 59.1 42.3 2.5 210

1.0 to 1.5 34.7 36.4 29.1 2.5 69

2.0 to 2.5 35.3 37.2 29.0 5.6 93
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Shoulder Borings SB101-38 to SB101-42 and Tully Road IIC Borings TRI-1 toTRI-8
(Approximate Station 1763.0. to 1770.5)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 83.7 88.4 67.1 13 210

1.0 to 1.5 49.9 53.0 36.5 9.0 160

2.0 to 2.5 41.8 46.4 29.6 7.9 140

Shoulder Borings SB101-43, SB101-44, and Tully Road IIC Borings TRI-9 to TRI-14
(Approximate Station 1756.0 to 1762.0)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 174.8 184.6 138.9 7.0 240

1.0 to 1.5 184.2 195.7 137.8 8.7 360

2.0 to 2.5 113.3 125.0 74.3 8.0 240

Retaining Wall Borings RW1-1 to RWl-4 and Tully Road IIC Borings TRI-15 to TRI-26

(Approximate Station 1747.0 to 1762.0)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 140.3 150.9 109.4 16 290

1.0 to 1.5 79.4 86.3 57.2 9.2 170

2.0 to 2.5 63.1 68.0 45.6 7.6 180

4.0 to 4.5 9.1 9.2 8.4 6.4 9.7

Tully Road IIC Borings TRI-27 to TRI-35
(Approximate Station 1762.0 to 1777.0)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 121.0 127.3 97.6 44 200

1.0 to 1.5 129.3 142.1 82.8 2.5 370

2.0 to 2.5 94.3 103.6 59.9 2.5 280
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Median Borings MB-13 through MB-18
(Approximate Station 1802.9 to 1831.9)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 Not Calculated Not Calculated 3.3 2.5 7.4

1.0 to I.5 Not Calculated Not Calculated 2.5 2.5 2.5

2.0 to 2.5 Not Calculated Not Calculated 2.5 2.5 2.5

Median Borings MB1 through MB7
(Approximate Station 1763.0 to 1795.0)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 Not Calculated Not Calculated 8.0 2.5 20

1.0 to 1.5 Not Calculated Not Calculated 13.4 2.5 57

2.0 to 2.5 279.3 315.6 162.8 2.5 730

Median Borings MB8 through MB12
(Approximate Station 1736.3 to 1757.7)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 Not Calculated Not Calculated 2.5 2.5 2.5

1.0 to I.5 Not Calculated Not Calculated 4.2 2.5 8.4

2.0 to 2.5 Not Calculated Not Calculated 3.1 2.5 5.7

Median Borings MB-19 through MB-26
(Approximate Station 1694.0 to 1731.0)

SAMPLE 90% TOTAL 95% TOTAL TOTAL MINIMUM MAXIMUM
INTERVAL LEADUCL LEADUCL LEAD MEAN VALUE VALUE

(feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

oto 0.5 Not Calculated Not Calculated 2.5 2.5 2.5

1.0 to I.5 152.5 171.1 90.8 2.5 420

2.0 to 2.5 528.2 589.3 278.6 2.5 1,700
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5.4.2 Correlation of Total and Soluble Lead

Total and corresponding soluble (WET) lead concentrations are bivariate data with a linear

structure. This linear structure should allow for the prediction of soluble lead (WET)

concentrations based on the UCLs calculated above in Section 5.4.1.

To estimate the degree of intelTelation between total and corresponding soluble (WET) lead values

(x and y, respectively), the correlation coefficient [r] is used. The correlation coefficient is a ratio

that ranges from +1 to -1. A correlation coefficient of +1 indicates a perfect direct relationship

between two variables; a correlation coefficient of -1 indicates that one variable changes inversely

with relation to the other. Between the two extremes is a spectrum of less-than-perfect

relationships, including zero, which indicates the lack of any sort of linear relationship at all. The

correlation coefficient was calculated for the 112 (x, y) data points (i.e., soil samples analyzed for

both total lead [x] and soluble [WET] lead [yD. The resulting coefficient of determination (r2
)

equaled 0.726, which yields a corresponding correlation coefficient (r) of 0.852.

For the correlation coefficient that indicates a linear relationship between total and soluble (WET)

lead concentrations, it is possible to compute the line of dependence or a best-fit line between the

two variables. A least squares method was used to find the equation of a best-fit line (regression

line) by forcing the y-intercept equal to zero since that is a known point. The equation of the

regression line was determined to be y = O.0679(x), where x represents total lead concentrations and

y represents predicted soluble lead (WET) concentrations.

This equation was used to estimate the expected WET soluble lead concentrations for the UCLs

calculated in for samples collected from the Site (see Section 5.4.1). Regression analysis results

and a scatter plot depicting the (x, y) data points along with the regression line are included in

Appendix C. The predicted soluble (WET) lead concentrations for the soil samples collected at the

Site are summarized in Tables 7a through 7j.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Waste classifications are evaluated based on the 90% UCL of the lead content for the relevant

excavation depths; this has historically been considered sufficient to satisfy a good faith effOlt by

the EPA as discussed in SW-846. Risk assessment characterization is based on the 95% UCL of the

lead content in the waste for the relevant depths; this is in accordance with the Risk Assessment

Guidance for Superfund (RAGS) Volume 1 Documentation for Exposure Assessment. Per

Caltrans, the 90% UCLs are to be used to evaluate onsite reuse and the 95% UCLs are to be used

to evaluate offsite disposal.

6.1 Predicted Soluble Lead

6.1.1 Borings SB101-1 to SB101-20 and 58101-37 (Approximate Station 1774.9 to
1838.0)

The following table summarizes the predicted soluble (WET) lead concentrations and the waste

classification for excavated soil based on the calculated total lead UCLs and the relationship

between total and soluble (WET) lead for data collected at the Site. The total and soluble (WET)

lead calculations are summarized in Table 7a.

90% DCL 95% VCL
90% VCL Predicted 95% VCL Predicted
Total Lead WET Lead Total Lead WET Lead Waste

Excavation Depth (ml!/kl!) (ml!/I) (mg/kg) (mg/l) Classification

oto 1.0 ft 144 9.7 153 10 Hazardous
Underlying soil (1.0 to 2.5 fi) 68 4.7 73 5.0 Non-Hazardous

oto 2.0 ft 100 6.8 107 7.2 Hazardous
Underlyin~Soil (2.0 to 2.5 fi) 91 6.2 98 6.7 Hazardous

oto 2.5 ft 98 6.7 105 7.1 Hazardous

90% DCL applicable for waste classification and onsite reuse; 95% DCL applicable for risk assessment.

Based on the data presented in the above table, soil excavated from the surface to a depth of

1.0 foot would be classified as a California hazardous waste since the 90% UCL-predicted soluble

(WET) lead concentration is greater than the lead STLC of 5.0 mg/1. Underlying soil (i.e., deeper

than 1.0 foot) may be disposed as non-hazardous. Based on the data presented in the above table, if

excavated separately, the top 1.0 foot of soil should be either (1) managed as a California

hazardous waste or (2) stockpiled and resampled to confirm waste classification in accordance with

specific disposal facility acceptance criteria, if applicable.
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Based on the reported WET-DI results, soil excavated from the surface to a depth of 1.0 foot may

be reused onsite in accordance with the DTSC Variance by placing the excavated soil under clean

fill or pavement.

Based on the 90%-UCL-predicted soluble (TCLP) lead concentrations, soil will not be classified as

a RCRA hazardous waste.

6.1.2 Borings SB101-21 to SB1 01-36 and SB1 01-45 to SB1 01-48 (Approximate
Station 1696.0 to 1724.4)

The following table summarizes the predicted soluble (WET) lead concentrations and the waste

classification for excavated soil based on the calculated total lead UCLs and the relationship

between total and soluble (WET) lead for data collected at the Site. The total and soluble (WET)

lead calculations are summarized in Table 7b.

90% VCL 95% VCL
90% VCL Predicted 95% VCL Predicted
Total Lead WET Lead Total Lead WET Lead Waste

Excavation Depth (mg/kg) (mg/I) (mg/kg) (mg/I) Classification

oto 1.0 ft 55 3.7 59 4.0 Non-Hazardous
UnderlyinJ;; soil (1.0 to 2.5 ft) 35 2.4 37 2.5 Non-Hazardous

oto 2.0 ft 45 3.0 48 3.2 Non-Hazardous
UnderlyinJ;;Soil (2.0 to 2.5ft) 35 2.4 37 2.5 Non-Hazardous

oto 2.5 ft 43 2.9 46 3.1 Non-Hazardous

90% VCL applicable for waste classification and onsite reuse; 95% VCL applicable for risk assessment.

Based on the data presented in the above table, soil excavated from this portion of the Site would

not be classified as a California hazardous waste since the 90% UCL-predicted soluble (WET) lead

concentrations are less than the lead STLC of 5.0 mg/I. Consequently, excavated soil may be

reused onsite as non-hazardous with respect to lead content.

6.1.3 Borings SB101-38 to SB101-42 and TRI-1 to TRI-8 (Approximate Station
1763.0 to 1770.5)

The following table summarizes the predicted soluble (WET) lead concentrations and the waste

classification for excavated soil based on the calculated total lead UCLs and the relationship

between total and soluble (WET) lead for data collected at the Site. The total and soluble (WET)

lead calculations are summarized in Table 7c.
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90% UCL 95% UCL
90% DCL Predicted 95% DCL Predicted
Total Lead WET Lead Total Lead WET Lead Waste

Excavation Depth (m2:1kg) (mgll) (mg/kg) (mg/I) Classification

oto 1.0 ft 84 5.7 88 6.0 Hazardous
Underlyinz soil (1.0 to 2.5 fi) 47 3.2 51 3.4 Non-Hazardous

oto 2.0 ft 67 4.5 71 4.8 Non-Hazardous
UnderlYinz Soil (2.0 to 2.5 fl) 42 2.8 46 3.1 Non-Hazardous

oto 2.5 ft 62 4.2 66 4.5 Non-Hazardous

90% VCL applicable for waste classification and onsite reuse; 95% VCL applicable for risk assessment.

Based on the data presented in the above table, soil excavated from the surface to a depth of

1.0 foot would be classified as a California hazardous waste since the 90% UCL-predicted soluble

(WET) lead concentration is greater than the lead STLC of 5.0 mg/l. Underlying soil (i.e., deeper

than 1.0 foot) may be disposed as non-hazardous. Based on the data presented in the above table, if

excavated separately, the top 1.0 foot of soil should be either (1) managed as a California

hazardous waste or (2) stockpiled and resampled to confirm waste classification in accordance with

specific disposal facility acceptance criteria, if applicable.

Based on the repOlied WET-DI results, soil excavated from the surface to a depth of 1.0 foot may

be reused onsite in accordance with the DTSC Variance by placing the excavated soil under clean

fill or pavement.

If excavations extend to a depth of 2.0 ft or greater and excavated soil is managed as a whole,

excavated soil would not be classified as hazardous waste.

Based on the 90%-UCL-predicted soluble (TCLP) lead concentrations, soil will not be classified as

a RCRA hazardous waste.

6.1.4 Borings SB1 01-43, SB1 01-44, and TRI-9 to TRI-14 (Approximate Station
1756.0 to 1762.0)

The following table summarizes the predicted soluble (WET) lead concentrations and the waste

classification for excavated soil based on the calculated total lead UCLs and the relationship

between total and soluble (WET) lead for data collected at the Site. The total and soluble (WET)

lead calculations are summarized in Table 7d.
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90% DCL 95% DCL
90% DCL Predicted 95% DCL Predicted
Total Lead WET Lead Total Lead WET Lead Waste

Excavation Depth (mg/kg) (mg/l) (mg/kg) (mg/I) Classification

oto 1.0 ft 175 12 185 13 Hazardous
Underlyin?; soil (1.0 to 2.5fr) 161 11 172 12 Hazardous

oto 2.0 ft 180 12 190 13 Hazardous
Underlyin?; Soil (2.0 to 2.5fr) 113 7.7 125 8.5 Hazardous

oto 2.5 ft 166 11 177 12 Hazardous

90% VCL applicable for waste classification and onsite reuse; 95% VCL applicable for risk assessment.

Based on the data presented in the above table, soil excavated from the surface to a depth of at

least 2.5 ft would be classified as a California hazardous waste since the 90% UCL-predicted

soluble (WET) lead concentrations are greater than the lead STLC of 5.0 mg/I.

Based on the repOlted WET-DI results, soil excavated from the surface to a depth of 2.5 feet may

be reused onsite in accordance with the DTSC Variance by placing the excavated soil under clean

fill or pavement.

Based on the 90%-UCL-predicted soluble (TCLP) lead concentrations, soil will not be classified as

a RCRA hazardous waste.

6.1.5 Borings RW1-1 to RW1-4 and TRI-15 to TRI-26 (Approximate Station 1747.0 to
1762.0)

The following table summarizes the predicted soluble (WET) lead concentrations and the waste

classification for excavated soil based on the calculated total lead UCLs and the relationship

between total and soluble (WET) lead for data collected at the Site. The total and soluble (WET)

lead calculations are summarized in Table 7e.

90% DCL 95%DCL
90% DCL Predicted 95% DCL Predicted
Total Lead WET Lead Total Lead WET Lead Waste

Excavation Depth (mg/kg) (mg/l) (mg/kg) (mg/l) Classification

oto 1.0 ft 140 9.5 151 10 Hazardous
Under/yin?; soil (1.0 to 4.5 ft) 60 4.1 65 4.4 Non-Hazardous

oto 2.0 ft 110 7.5 119 8.1 Hazardous
Underlying Soil (2.0 to 4.5fr) 52 3.5 56 3.8 Non-Hazardous

oto 4.0 ft 86 5.9 93 6.3 Hazardous
Underlying Soil (4.0 to 4.5 ft) 9.1 0.6 9.2 0.6 Non-Hazardous

oto 4.5 ft 100 6.8 108 7.3 Hazardous
90% VCL applIcable for waste claSSIficatIOn and onslte reuse; 95% DCL applIcable for rIsk assessment.
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Based on the data presented in the above table, soil excavated from the surface to a depth of

1.0 foot would be classified as a California hazardous waste since the 90% UCL-predicted soluble

(WET) lead concentration is greater than the lead STLC of 5.0 mg/I. Underlying soil (i.e., deeper

than 1.0 foot) may be disposed as non-hazardous. Based on the data presented in the above table, if

excavated separately, the top 1.0 foot of soil should be either (1) managed as a California

hazardous waste or (2) stockpiled and resampled to confirm waste classification in accordance with

specific disposal facility acceptance criteria, if applicable.

Based on the reported WET-Dr results, soil excavated from the surface to a depth of 1.0 foot may

be reused onsite in accordance with the DTSC Variance by placing the excavated soil under clean

fill or pavement.

Based on the 90%-UCL-predicted soluble (TCLP) lead concentrations, soil will not be classified as

a RCRA hazardous waste.

6.1.6 Borings TRI-27 to TRI-35 (ApprOXimate Station 1762.0 to 1777.0)

The following table summarizes the predicted soluble (WET) lead concentrations and the waste

classification for excavated soil based on the calculated total lead UCLs and the relationship

between total and soluble (WET) lead for data collected at the Site. The total and soluble (WET)

lead calculations are summarized in Table 7f.

90% UCL 95% UCL
90% UCL Predicted 95% UCL Predicted
Total Lead WET Lead Total Lead WET Lead Waste

Excavation Depth (mg/kg) (mg/l) (mg/kg) (mg/l) Classification

oto 1.0 ft 121 8.2 127 8.6 Hazardous
Underlyin,; soil (1.0 to 2.5 ft) 118 8.0 129 8.8 Hazardous

oto 2.0 ft 125 8.5 135 9.1 Hazardous
Underlying Soil (2.0 to 2.5 ft) 94 6.4 104 7.0 Hazardous

oto 2.5 ft 119 8.1 128 8.7 Hazardous

90% VCL applicable for waste classification and onsite reuse; 95% VCL applicable for risk assessment.

Based on the data presented in the above table, soil excavated from the surface to a depth of at

least 2.5 ft would be classified as a California hazardous waste since the 90% UCL-predicted

soluble (WET) lead concentrations are greater than the lead STLC of 5.0 mg/I.

Based on the reported WET-Dr results, soil excavated from the surface to a depth of 2.5 feet may

be reused onsite in accordance with the DTSC Variance by placing the excavated soil under clean

fill or pavement.
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Based on the 90%-VCL-predicted soluble (TCLP) lead concentrations, soil will not be classified as

a RCRA hazardous waste.

6.1.7 Median Borings MB-13 to MB-18 (Approximate Station 1802.9 to 1831.9)

Based on the maximum total lead concentration of 7.4 mg/kg for samples collected in this portion

of the median at the Site, and the corresponding predicted soluble (WET) lead concentrations

excavated soil would not be classified as a California hazardous waste. Consequently, excavated

soil may be reused onsite as non-hazardous with respect to lead content. The total and soluble

(WET) lead calculations are summarized in Table 7g.

6.1.8 Median Borings MB-1 to MB-7 (Approximate Station 1763.0 to 1795.0)

The following table summarizes the predicted soluble (WET) lead concentrations and the waste

classification for excavated soil based on the maximum reported total lead concentration for the

soil collected between the surface and a depth of 1.5 feet, the calculated total lead VCLs for the

2.0 ft and 2.5 ft depth interval, and the relationship between total and soluble (WET) lead for data

collected at the Site. The total and soluble (WET) lead calculations are summarized in Table 7h.

90% DCL 95% DCL
90% DCL Predicted 95% DCL Predicted
Total Lead WET Lead Total Lead WET Lead Waste

Excavation Depth (mg/kg) (mgll) (mg/kg) (mgll) Classification

oto 1.0 ft 20 1.4 20 1.4 Non-Hazardous
Underlying soil (1.0 to 2.5ft) 131 8.9 143 9.7 Hazardous

oto 2.0 ft 39 2.6 39 2.6 Non-Hazardous
Underlvin~Soil (2.0 to 2.5 ft) 279 19 316 21 Hazardous

oto 2.5 ft 87 5.9 94 6.4 Hazardous

90% DCL applicable for waste classification and onsite reuse; 95% DCL applicable for risk assessment.

Based on the data presented in the above table, soil excavated from the surface to a depth of 2.0 ft

would not be classified as a California hazardous waste since the 90% VCL-predicted soluble

(WET) lead concentrations are less than the lead STLC of 5.0 mg/I. Consequently, soil excavated

from the surface to a depth of 2.0 ft may be reused onsite as non-hazardous with respect to lead

content. However, if soil between the surface and a depth of 2.5 ft is excavated as a whole, it

would be classified as a California hazardous waste since the 90% VCL-predicted soluble (WET)

lead concentration exceeds the STLC; therefore, soil excavated at depths greater than 2.0 ft should

be stockpiled and resampled to confirm waste classification in accordance with specific disposal

facility acceptance criteria, if applicable.

Two soil samples collected from the center median (MB-1-2 and MB-2-2) had reported

soluble WET-DI concentrations of 4.1 mg/l and 13 mg/l, respectively. Additionally, soil
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sample MB-2-2 had a reported soluble TCLP lead concentration of 7.4 mg/l, exceeding the

STLC of 5.0 mg/I. The results indicate that soil in the area ofMB-1-2 may be reused onsite

in accordance with the DTSC Variance by placing the excavated soil under a structure or

pavement.

6.1.9 Median Borings MB-8 to MB-12 (Approximate Station 1736.3 to 1757.7)

Based on the maximum total lead concentration of 8.4 mgtkg for samples collected in this portion

of the median at the Site, and the corresponding predicted soluble (WET) lead concentrations

excavated soil would not be classified as a California hazardous waste. Consequently, excavated

soil may be reused onsite as non-hazardous with respect to lead content. The total and soluble

(WET) lead calculations are summarized in Table 7i.

6.1.10 Median Borings MB-19 to MB-26 (Approximate Station 1694.0 to 1731.0)

The following table summarizes the predicted soluble (WET) lead concentrations and the waste

classification for excavated soil based on the maximum repOlted total lead concentration for the

soil collected from the 0.0 ft to 0.5 ft depth interval, the calculated total lead UCLs for soil

collected between 1.0 ft and 2.5 ft, and the relationship between total and soluble (WET) lead for

data collected at the Site. The total and soluble (WET) lead calculations are summarized in

Table 7j.

Maximum/ Maximum/
Maximum/ 90% VCL Maximum/ 95% VCL
90% VCL Predicted 95% VCL Predicted
Total Lead WET Lead Total Lead WET Lead Waste

Excavation Depth (mg/kg) (mglI) (mg/kg) (mg/I) Classification

oto 1.0 ft 2.5 0.17 2.5 0.17 Non-Hazardous
UnderlyinR soil (1.0 to 2.5 ft) 278 19 311 21 Hazardous

oto 2.0 ft 78 5.3 87 5.9 Hazardous
UnderlyinR Soil (2.0 to 2.5 ft) 528 36 589 40 Hazardous

oto 2.5 ft 168 11 187 13 Hazardous

90% VCL applicable for waste classification and onsite reuse; 95% VCL applicable for risk assessment.

Based on the data presented in the above table, soil excavated from the surface to a depth of 1.0 ft

would not be classified as a California hazardous waste since the 90% VCL-predicted soluble

(WET) lead concentrations are less than the lead STLC of 5.0 mgt!. Consequently, soil excavated

from the surface to a depth of 1.0 ft may be reused onsite as non-hazardous with respect to lead

content. However, if soil between the surface and a depth of 2.5 ft is excavated as a whole, it

would be classified as a California hazardous waste since the 90% VCL-predicted soluble (WET)

lead concentration exceeds the STLC; therefore, soil excavated at depths greater than 1.0 ft should
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be stockpiled and resampled to confirm waste classification in accordance with specific disposal

facility acceptance criteria, if applicable.

Based on the reported WET-Dr results, soil excavated from the surface to a depth of 2.5 feet may

be reused onsite in accordance with the DTSC Variance by placing the excavated soil under clean

fill or pavement.

Based on the 90%-UCL-predicted soluble (TCLP) lead concentrations, soil should not be classified

as a RCRA hazardous waste.

6.2 CAM17 Metals

The total CAMl7 metal results for soil samples collected at the Tully Road lIC and proposed

retaining wall locations are summarized in Table 3. Based on the total CAMl7 metals

concentrations (with the exception of lead) and the reported levels of soluble (WET) chromium,

soil excavated from the Site should not be considered a hazardous waste.

The CAMl7 metals concentrations in soil were compared to ESLs (SFRWQCB, November 2007,

Table A). Reported arsenic concentrations were between 5.5 mg/kg and 48 mg/kg in the soil

samples, which exceed the residential and commercial/industrial land use ESLs of 0.38 mg/kg and

1.5 mg/kg, respectively. Reported vanadium concentrations were between 22 mg/kg and 38 mg/kg

in the soil samples, exceeding the residential land use ESL of 15 mg/kg.

Upper one-sided 90% and 95% upper confidence limits (UCLs) were calculated for the reported

arsenic and vanadium concentrations for the soil samples collected at the Site. The UCLs were

compared with the residential and commercial/industrial land use ESLs and with published

background levels typically present in California soils as presented in Background Concentrations

of Trace and Major Elements in California Soils (Kearney Foundation of Soil Science, Division of

Agriculture and Natural Resources, University of California, March 1996). The bootstrap results

are included in Appendix B. The calculated standard bootstrap UCLs, ESLs and published

background concentrations are summarized in the table below:

RESIDENTIAL
COMMERCIAL! PUBLISHED

Metal 90% UCL 95% UCL INDUSTRIAL BACKGROUND
ESL

ESL RANGEl

Arsenic 15.4 16.7 0.38 1.5 0.6 to 11.0

Vanadium 34.5 35 15 190 39 to 288

Concentrations reported in milligrams per kilogram (mg/kg)
I Kearney Foundation of Soil Science, March 1996
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The 90% and 95% VCL values for arsenic in the soil samples collected at the Site are greater than

the ESLs and the published background concentration range. The SFRWQCB November

2007 Update to Environmental Screening Levels (ESLs) Technical Document states that ambient

background concentrations of arsenic typically exceed risk-based screening levels. In such

instances, it may be more appropriate to compare site data to regionally-specific established

background levels. However, an outlier test was performed for the arsenic data set, which indicated

that the reported concentration of 48 mg/kg in sample RWl-4-2.5 is a statistical outlier. The

calculated 90% and 95% UCLs for arsenic excluding the outlier were 8.7 mg/kg and 8.9 mg/kg,

respectively, which are within the published background range (Kearney Foundation of Soil

Science, 1996). Consequently, soil excavated in the vicinity of sample RWl-4 should be stockpiled

and resampled to establish potential offsite disposal and/or reuse options.

The 90% and 95% VCL values for vanadium in the soil samples collected at the Site are greater

than the residential land use ESL, and are less than both the commercial/industrial land use ESL

and published background concentrations.

Based on the calculated UCLs for arsenic and vanadium, and comparisons to ESLs and the

published background concentrations, offsite disposal of soil may be restricted based on metals

content, depending on proposed use.

6.3 Petroleum Hydrocarbon Compounds

TPH or FOCs were not repOlied in the soil samples above their respective ESLs; therefore, offsite

disposal of soil should not be restricted based on petroleum hydrocarbon content.

6.4 Pesticides

Pesticides were reported in the soil samples at concentrations that were below their respective

ESLs for residential and commercial/industrial land use in shallow and deep soil (SFRWQCB,

Tables A and C). Offsite disposal of excavated soil should not be restricted based on pesticides

content.

6.5 Naturally Occurring Asbestos

The following conclusions and recommendations are based on the site investigation results and are

applicable regardless of whether the excavated NOA-containing materials generated during

construction activities are reused onsite or transported offsite for disposal.

Naturally occurring asbestos is a State of California regulated substance. Excavated materials with

levels equal to or exceeding the CARB regulatory limit of 0.25% NOA content cannot be used as,

or in such a way that it could fall under the definition of, surfacing material as defined by the

ATCM 93106 Rules.
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The asbestos content of soil samples collected at the Site ranged from 0.25% to 6.75%, exceeding

the CARB limit of 0.25% for surfacing materials (see Table 6). The asbestos type reported is

chrysotile, based on CARB 435 analysis. Therefore, there will likely be restrictions on reuse of

these materials within the project boundaries or if disposed offsite.

NOA impacted soils may not be used as surfacing materials but may be used as fill materials

provided they are buried beneath a minimum of six inches of clean material. FUlthermore,

construction/maintenance activities involving these asbestos-containing materials may fall under

regulatory jurisdiction of the California Division of the Occupational Safety and Health

Administration (Cal-OSHA) under Title 8 Section 5208 of the California Code of Regulations

(CCR). Mitigation measures during construction/maintenance activities are required under ATCM

93105, to minimize releases of NOA to air (dust control) and surface waters (storm water

discharge). Asbestos-containing soils reused on the Site should be placed in the deepest fills.

Under ATCM 93105, offsite disposal of the material requires asbestos content notification.

Facility-specific landfill acceptance criteria should be determined for asbestos-containing soil

materials. Asbestos at average concentrations less than 1.0% is generally eligible for disposal in a

Class III Waste Management Unit (WMU). Asbestos at concentrations greater than 1.0% will

require disposal in an appropriately permitted disposal facility, generally a Class II WMU.

6.6 Worker Protection

6.6.1 Lead

Per Caltrans requirements, the contractor(s) should prepare a project-specific lead compliance plan

(CCR Title 8, Section 1532.1, the "Lead in Construction" standard) to minimize worker exposure

to lead-impacted soil. The plan should include protocols for environmental and personnel

monitoring, requirements for personal protective equipment, and other health and safety protocols and

procedures for the handling of lead-impacted soil.

6.6.2 Naturally Occurring Asbestos

Currently, regulatory exposure limits and health hazard data are not available for NOA in soils.

Federal regulations governing asbestos define it as the asbestiform variety of the amphibole

minerals actinolite, amosite, anthophyllite, crocidolite, and tremolite, and the asbestiform variety

of serpentine, chrysotile. Asbestos fibers occurring in industrial materials are considered by the

National Institute for Occupational Safety and Health (NIOSH) as potential occupational

carcinogens. Prudence is recommended, therefore, in dealing with soils containing NOA.

Engineering controls such as wet suppression should be utilized to minimize aerial dispersion of

NOA fibers in planned work areas during excavation and road construction activities. Under Title
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8 Section 5208 of the CCR, disturbance of asbestos containing materials requires wet working

methods and possible respiratOly protection and air monitoring. The CARB has established

protocols outlined in ATCM 93105 for the implementation of worker health, safety and monitoring

plans for excavation, grading and transport of NOA-containing soils. The excavation contractor

should consult ATCM 93105 and contact Cal-OSHA to establish the appropriate regulatory

protocol and actions necessary for excavation and/or disturbance of asbestos-containing soils.
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7.0 REPORT LIMITATIONS

This repmi has been prepared exclusively for HMH Engineers. The information contained herein is

only valid as of the date of the field sampling, and will require an update to reflect additional

information obtained.

This repmi is not a comprehensive site characterization and should not be construed as such. The

findings as presented in this report are predicated on the results of the limited sampling and

laboratory testing performed. In addition, the information obtained is not intended to address

potential impacts related to sources other than those specified herein. Therefore, the repmi should

be deemed conclusive with respect to only the information obtained. We make no warranty,

express or implied, with respect to the content of this repmi or any subsequent repmis,

correspondence or consultation. Geocon strived to perform the services summarized herein in

accordance with the local standard of care in the geographic region at the time the services were

rendered.
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INTRODUCTION 
 
This report presents the results of our geotechnical engineering investigation for the proposed 
Tully Road Overcrossing (Replace) at Route 101, hereinafter referred to as “PROJECT”, in Santa 
Clara County, California. The work was performed in general accordance with the scope of work 
outlined in our proposal to HMH Engineers, Inc. The general location of the project site and its 
vicinity are shown on the Project Location Map, Plate 1.   
 
The geotechnical recommendations presented in this report are intended for design input and are 
not intended to be used as specifications.  These recommendations should not be used for direct 
bidding purposes and cost estimate. 
 

PROPOSED CONSTRUCTION 
 
The project consists of bridge replacement along Tully Road, crossing over Route 101 (Br. No. 
37-0668).  The proposed bridge is a two-span, cast-in-place pre-stressed box girder structure of 
approximately 310 feet in length and 100 feet in width.  The existing structure is a four-span I 
girder structure built circa 1962.  The existing structure was retrofitted with 5-ft diameter CIDH 
piles at the abutments.  For the proposed bridge replacement, staged construction is anticipated.  
The existing structure already has approach embankments in-place.  The project requires 
additional embankment to about 25 feet high. 
 

In addition to the bridge replacement, a MSE retaining wall (Br. No. 37E-0044) is proposed in the 
southeast quadrant along the NB off-ramp due to ramp reconfiguration of the interchange.  The 
planned retaining wall is of approx. 305 feet long with maximum height up to approx. 16 feet per 
the information provided. 
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PURPOSE AND SCOPE 
 
The purpose of this investigation was to evaluate the general subsurface conditions at the project 
site, to evaluate their engineering properties, and to provide geotechnical recommendations for the 
foundation design of the proposed project.  
 

The scope of work performed for this investigation included a review of the readily available soils 
and geologic literature pertaining to the site including available as-built Log of Test Borings 
(LOTB) for the existing structure (Br. No. 37-95); site reconnaissance; obtaining representative 
soil samples encountered in two cone penetration tests (CPT) through push sampler; laboratory 
testing of the collected soil samples, performing engineering analyses based on the field and 
laboratory data, and preparation of this foundation report for the overcrossing structure (Br. No. 
37-0668).  The geotechnical recommendations for the MSE retaining wall (Br. No. 37E-0044) are 
presented in a separate report.  
 

Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter 
unforeseen variations in the subsurface soil conditions during construction nor is it practical to 
determine all such variations during an acceptable program of drilling and sampling for a project 
of this scope.  Such variations, when encountered, generally require additional engineering 
services to attain properly constructed project.  We, therefore, recommend that a contingency fund 
be provided to accommodate any additional charges resulting from technical services that may be 
required during construction. Our recommendations in this report are based on the above 
information.  Any major deviation should be reported to this office for consideration. 
 

SITE CONDITIONS 
 
The existing Tully Road/Route 101 interchange was completed circa 1962.  The existing 
interchange is a full cloverleaf interchange with Tully Road Overcrossing carrying three lanes of 
traffic each way.  The proposed improvements include modifying the interchange to a partial 
cloverleaf interchange and replacing the exiting overcrossing.  The area within the project is 
generally level.  The slopes in the vicinity of the abutments are standard 2H:1V slide slope and 
1.5H:1V end slope.  The slopes are generally covered with light vegetation.  Based on the 
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topographic information provided, the existing grade along Route 101 is at approx. Elev. 127 to 
129 feet, and the existing approach embankment is at approx. Elev. 145 to 147 feet.   
 

FIELD EXPLORATION AND LABORATORY TESTING 
 
Based on the preliminary plans, discussions with the designers, and readily available geotechnical 
data in the area, two cone penetration tests (CPT) were performed for the Tully Road Overcrossing 
near the abutment areas to maximum depth of 108 feet below the existing ground surface.  The 
approximate CPT locations together with the as-built boring locations (Caltrans 1961) are shown 
on the LOTB sheet and Plate 1.  
 
Gregg Drilling & In Situ, Inc. performed the CPTs (Borings 07-BR-01 and 07-BR-02) on 14 and 
17 December 2007.  The CPTs were conducted using a 20-Ton capacity cone with a tip area of 15 
cm2 and a friction sleeve area of 225 cm2.  The soil resistance exerted to the tip and side of the cone 
were recorded and correlated to soil type, classification and strength characteristics.    Selected 
samples were also obtained from CPT push samplers at various depths.  The samples were sealed 
and transported to our laboratory for further evaluation and testing.  The results are presented on 
the LOTB in Appendix A.  The as-built LOTB (Br. No. 37-95, Caltrans 1961) is also attached. 
 
Laboratory tests were performed on selected soil samples collected during field exploration to 
evaluate the physical and index properties of the subsurface soils.  The laboratory test methods and 
test results are presented on plates included in Appendix B.  Laboratory test results for moisture 
content and Plasticity Indexes of the soil samples are presented on the LOTB in Appendix A.  
Detail results of laboratory tests are presented in Appendix B.   
 
It should be noted that the descriptions of the soils encountered and relevant boring information 
presented on the LOTB depict subsurface conditions only at the locations indicated on the plan and 
on the particular date noted on the LOTB.  Because of the variability from place to place within 
soil/rock in general, subsurface conditions at other locations may differ from conditions occurring 
at the boring locations explored.  The abrupt stratum changes shown on the logs may be 
gradational and relatively minor changes in soil types within a stratum may not be noted on the 
logs due to field limitations.  Also, the passage of time may result in a change in the soil conditions 
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at these locations due to environmental changes. 
 

SUBSURFACE CONDITIONS 
 
The subsurface conditions are based on the as-built LOTB sheet (Caltrans 1961) and CPT data 
performed in December 2007 (Parikh 2007).  The approximate boring locations are shown on the 
attached LOTB sheet and Plate 1B (Site Plan).  The CPTs were performed within the existing 
clove leaves of the interchange at about the same level of Route 101.  The CPT interpretation was 
provided by Gregg In Situ, Inc. A complete report (12/18/07) prepared by Gregg is attached in 
Appendix A of the foundation report. Per Gregg’s report, the interpretation follows the 
comprehensive review by Lunne, Robertson and Powell (1997).  Note that the Gregg’s CPT 
interpretation starts at 5 ft depth because the upper 5 ft is hand-augered as a safety practice.  Parikh 
provided spread sheets for data correlation (attached in Appendix C) only to read Gregg’s data and 
present/plot certain selected parameters along depth for convenience of reading the file. 
 
At north abutment area, the layers and material descriptions of as-built Boring B-4 (Caltrans 1961) 
appear to correlate reasonably well with CPT BR-2. At south abutment, the as-built Boring B-1 
indicate predominantly granular material in the upper 50 ft while CPT BR-1 encountered clay and 
silt layers in between granular layers. Below 50 ft depth, the material descriptions in B-1 appear to 
match reasonably well with the CPT data.  The CPT data complement the subsoil information.  
 
Based on the current CPT investigation, the substrata are summarized below: 
 

BR-1 (Grade Elev. = 126 ft +) 
Depth  (ft) Material Descriptions Remarks 

0 to 6 Clay  
6 to 14 Silt & Sandy Silt, mixed with some clay  

14 to 21 Clay LL = 30, PI = 10, Wc = 28% 
21 to 27 Silt to Silty Sand at 20 ft:- LL = 27, PI = 6, Wc = 24% 

at 25 ft: -#200 = 13% 
27 to 42 Clay, low to moderate plasticity LL = 39, PI = 19, Wc = 25% 
42 to 49 Silty Sand to Sandy Silt, some clay interbedded  
49 to 73 Clay Stiff to very stiff 
73 to 78 Gravelly Sand & Sand Dense (spike in cone tip resistance)  
78 to 106 Clay to Silt, low plasticity Very stiff to hard 

106 to 108 Gravelly Sand to Sand Dense (spike in cone tip resistance) 
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BR-2 (Grade Elev. = 127 ft +) 

Depth  (ft) Material Descriptions Remarks 
0 to 13 Sandy Silt, mixed with some clay  

13 to 16 Clay Wc = 20%, medium stiff 
16 to 22 Silty Clay LL = 27, PI = 7, Wc = 19% 
22 to 34 Silty Sand  to Sandy Silt with clay layers interbedded  
34 to 44 Clay, low to moderate plasticity LL = 31, PI = 12, Wc = 27% 
44 to 48 Silty Sand to Sandy Silt LL = 31, PI = 7, Wc = 29% 
48 to 69 Clay Very stiff 
69 to 82 Gravelly Sand & Sand Dense (spike in cone tip resistance)  
82 to 99 Clay to Silt, low plasticity Very stiff to hard 

 
For the materials at shallow depth (within the upper 15 to 20 ft, we have referred to the CPTs and 
some other borings drilled in the interchange for roadway design. (These borings are presented in 
the project Geotechnical Design & Materials Report.)  These upper materials generally consist of 
low plasticity clay and silt mixed with some sand.  The near surface material is influenced by 
previous interchange construction. 
  
The CPT data generally indicate two layers of sandy silt/silty fine sand of medium dense 
consistency.  In BR-1, one layer is at 21- to 27-ft depth and one at about 42- to 49-ft depth.  In 
BR-2, one layer is at 22- to 34-ft depth with some clay interbedded and one at about 44- to 48-ft 
depth. The distribution of layers appears to be generally consistent between BR-1 and BR-2.  The 
layers also correlate with as-built B-4 (Caltrans 1961) with some variation of the particular layer 
thickness. 
 
Below 50-ft depth, the subsoils consist of stiff to very stiff fine-grained material (clays and silts). 
At approximately 70- to 75-ft depth, a layer of dense sand and gravel was indicated in the current 
CPT and as-built LOTB.  The thickness of the layer, however, appears to be variable.  The 
thickness may vary from 5 feet (as-built B-4, Caltrans 1961) to 13 feet as encountered in current 
CPT (BR-2, Parikh 2007).  Very dense sand and gravel were encountered in the CPTs at 108-ft 
depth (BR-1) and 100-ft depth (BR-2). 
 
Groundwater Data.   During CPT operation, pore pressure dissipation tests were performed in 
both BR-1 (12/14/07) and BR-2 (12/17/07).  The dissipation test data is included in Gregg’s CPT 
report of 12/18/07. Based on dissipation data, the groundwater depth is calculated at 
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approximately 15-ft depth.  The as-built LOTB sheet (Caltrans 1961) shows groundwater at about 
20 ft depth.  Additional borings (presented in the project GDMR) drilled for roadway design at the 
interchange encountered groundwater at 15 to 17.5 ft depth in 12/2007.  Groundwater level at the 
site appears to be relatively uniform. 
 
We have considered groundwater level at 15-ft depth below existing Route 101 level for project 
design. The groundwater level is anticipated to vary with the passage of time due to seasonal 
groundwater fluctuation, surface and subsurface flows, ground surface run-off, and other factors 
that may not be present at the time of investigation. 
 

GEOLOGY 
 
General geologic features pertaining to the site were evaluated by reference to the Quaternary 
Geology of Santa Clara Valley, Santa Clara, Alameda, and San Mateo Counties, California, by 
E.J. Helley, R.W. Graymer, G.A. Phelps, P.K. Showalter, and C.M. Wentworth (USGS Open-File 
Report, 94-231, May 1994).  Based on the publication, the on-site geologic conditions consist of 
Floodbasin Deposits (Qhb, Holocene) and Natural Levee Deposits (Qhl, Holocene).  The project 
site is located in the Coast Ranges geomorphic province of California.  A geologic map of the 
general project area is shown on Plate 2. The description of the main geologic unit is as follows: 

 
Qhb (Holocene) – Very fine silty clay to clay deposits occupying flat-floored basins at the distal 

edge of alluvial fans 
 

Qhl (Holocene) – Loose, moderately to well-sorted sandy or clayey silt grading to sandy or silty 
clay.  These deposits are porous and permeable and provide conduits for 
transport of ground water.  Levee deposits border stream channels, usually both 
banks, and slope away to flatter floodplains and basins.  Abandoned levee 
systems have also been mapped. 

 
EARTHQUAKE CONSIDERATIONS 

Seismic Sources 
 
The project site is located near an area of northern California known to be seismically active. 
Seismic activity may result in geological and seismic hazards including seismically induced fault 
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displacement and rupture, ground shaking, liquefaction, and structural hazards.  Caltrans is 
currently revising/updating the 1996 Seismic Hazard Map.  Based on communication with 
Caltrans, the new map (2008 in-progress) is near completion and may be released in the very near 
future.  Caltrans provided us the new map (draft) with relevant data and indicated that we can start 
using the updated information since many of the fault data have been revised since 1996.   
 

We reviewed the new Seismic Hazard Map (2008 in-progress) and noticed that in south Bay, the 
Silver Creek Fault has been added to the map, on the west of the Hayward Fault.  The Silver Creek 
Fault has significant impact for the current Tully Road/Route 101 interchange project because it is 
in very close distance.  A Fault Map based on the new Seismic Hazard Map (2008 in-progress) is 
attached.  The Silver Creek Fault (Fault No. 152) is located to the west and subparallel to the 
Hayward Fault (Fault No. 355).  The fault is inferred and buried under Quaternary sediments in the 
project vicinity at approximately 800 ft (0.24 km).  Although the Silver Creek Fault is not included 
in the Alquist-Priolo Special Study Zones Map (San Jose East Quadrangle), the Silver Creek Fault 
has been studied by USGS and California Geological Survey.  A study of the fault was also 
performed for VTA for the planned BART extension to San Jose project (by 
HMM/Bechtel-Geomatrix).  
 

Based on discussion with Caltrans, the Silver Creek Fault is the governing fault for design.  Based 
on the fault database provided by Caltrans, the Silver Creek Fault (FID = 152) is a reverse fault 
with maximum moment (Mmax) of 7.1. The soil profile is Type D, and the fault is at 
approximately 800 ft (0.24 km) from the site.  A PBA of 0.7g is anticipated.  Note that these data 
are for reference only.  Due to close distance to fault, Caltrans indicated that the design should be 
based on the new map and revised criteria (NGA model) instead of the existing Caltrans standard 
ARS curves in Seismic Design Criteria (SDC v. 1.4).  Therefore, the ARS design curve was 
developed through communication, collaboration and information provided by Caltrans as 
discussed in the “Seismic Design Criteria” section of the report. 
 
Seismic Hazards/Liquefaction Impact 
 
Potential seismic hazards may arise from three sources: surface fault rupture; ground shaking; and 
liquefaction. Due to close proximity of the site to the Silver Creek Fault and per Caltrans 
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comments (March 10, 2009), a research of readily available geologic data/literature on the trace of 
the inferred Silver Creek Fault and potential fault rupture was conducted to evaluate the impact on 
the structural design. The research results are presented in Appendix E of the report. Based on 
available geological and seismic data, the possibility of the site to experience strong ground 
shaking may be considered moderate to high. 

 
Liquefaction Potential 
 
Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary but 
essentially total loss of shear strength under the reversing, cyclic shear stresses associated with 
earthquake shaking.  Submerged cohesionless sands and silts of low relative density are the type 
of soils, which usually are susceptible to liquefaction. Clays are generally not susceptible to 
liquefaction.  
 
The evaluation of liquefaction susceptibility is based on CPT investigation in accordance with 
current geotechnical practice (Youd, et al, 2001).  While carrying out the liquefaction analysis, we 
also reviewed the obtained soil samples and the specific laboratory testing.  We also referenced the 
latest research of geotechnical engineering regarding Liquefaction Susceptibility of Fine-Grained 
Soils (Bray, et al 2004). 
 
Recent advances in soil liquefaction engineering (Seed, et al. 2003 and Bray, et al. 2004) indicated 
that soils with sufficient fines content and fine-grained soils are also susceptible to liquefaction.  
A framework consisting of comparing Atterberg Limits (LL & PI) with natural water content (Wc) 
of the soils appears to be robust for evaluating liquefaction susceptibility of soils with sufficient 
fines and fine-grained soil.  Bray, et al. (2004) suggested loose soils with PI<12 and Wc/LL >0.85 
were susceptible to liquefaction, and loose soils with 12<PI<18 and Wc/LL>0.8 were 
systematically more resistant to liquefaction.  
 
Per Bray’s et al (2004) criteria, the silt material encountered in BR-1 (21- to 27-ft) with LL = 27, 
PI = 6 and Wc = 24% (Wc/LL = 0.89) is subject to liquefaction potential. The underlying Lean 
Clay with LL = 39 & PI = 19 is not liquefiable.  In BR-2, Sample #8 at 48 ft (silt layer with LL = 
31, PI = 7, Wc = 29% and Wc/LL = 0.94) also fits Bray’s et al (2004) criteria of liquefaction 
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susceptibility. 
 
In BR-1, liquefaction susceptibility was indicated at the silt-silty sand layer (approx. 21 to 27 ft) 
and silty sand-sand layer (approx. 42 to 49 ft). In BR-2, liquefaction susceptibility was indicated 
at approx. 22 to 34 ft (sand & silt mix with some clay interbedded) and at approx. 44 to 48 ft.  The 
liquefaction susceptible layers indicated in BR-1 & BR-2 are reasonably consistent although the 
layer thickness has some variation.  In addition, these layers also correlate with as-built B-4 
(Caltrans 1961), which indicates slightly compact silty fine sand layer (approx. Elev. 107-97 ft) 
and slightly compact fine sand layer (approx. Elev. 85-75 ft).  Therefore, from a practical design 
standpoint, it is recommended that the generalized soil profile for design consider liquefaction 
susceptible layers at 20-30 ft depth and 40-50 ft depth to account for some variations in the field. 
 The CPT liquefaction analysis results are attached in Appendix C-1.   
 
Although the low plasticity silt is still subject to liquefaction susceptibility, the settlement and 
deformation potential is lower than “sand”.  Per Bray, et al (2004), the low plasticity silt may dilate 
during shear once liquefaction is triggered and may undergo a transient loss of strength (cyclic 
mobility with limited flow deformation).    
 
Post-Liquefaction Settlement.   The potential for liquefaction may also induce ground settlement 
during a seismic event. We have reference both Tokimatsu and Seed (1987) and Ishihara and 
Yoshimine (1992) for estimation of post-liquefaction settlement.  These references correlate 
post-liquefaction volumetric strain to cyclic stress ratio (CSR), SPT-N values, cone tip resistance, 
relative density, etc. These empirical references provide a general guide about the order of 
settlement magnitude.  Based on the CPT data and as-built SPT-N values (12 to 14 typical), a 
volumetric strain of about 3 to 4% is estimated.  Considering there are silt and some clay 
interbedded in the layers, we exercised judgment and adopted 3% volumetric strain for the total 
thickness of 20 ft for settlement estimation.  It is estimated that the post-liquefaction settlement 
may be on the order of six to seven inches.   
 
The post-liquefaction settlement may induce down drag load on the proposed pile foundations.  
The foundation design needs to consider the impact of liquefaction and additional down drag load 
due to liquefaction.  The effect of post-liquefaction settlements and associated down drag load 
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have been considered in foundation design.  Further details are discussed in the “Liquefaction 
Potential & Down Drag Load on Piles” section.   
 

FINDINGS AND RECOMMENDATIONS 
 

General 
 
Based on the findings of the investigation, it is our opinion that the site is feasible for the planned 
project provided the recommendations presented in this report are incorporated into the final 
design and construction.   
 
This report was prepared specifically for the proposed project according to the plans provided to 
us.  Normal construction procedures were assumed throughout our analysis and represent one of 
the bases of recommendations presented herein.  Our design criteria have been based upon the 
materials encountered at the site.  Therefore, we should be notified in the event that these 
conditions are changed, so as to modify or amend our recommendations. 
 
Liquefaction Potential & Down Drag Load on Piles 
 
The liquefaction potential evaluation was performed in accordance with the methods proposed by 
Youd, et al. (2001) using the CPT procedures.  The CPT liquefaction analysis data are attached in 
Appendix C-1.  Based on the evaluation, it is recommended that the generalized soil profile for 
design consider liquefaction at the zones of 20- to 30-ft depth and at 40- to 50-ft depth.  Due to the 
liquefaction potential, pile capacity contribution within the upper 50-ft depth (below existing 
Route 101 level) may be minimal. 
 
In addition, the potential liquefaction-induce ground settlement tends to cause down drag load on 
the foundation piles from the upper 50 ft of overburden.  The foundation design needs to consider 
the impact of liquefaction and additional down drag load due to liquefaction.  The evaluation of 
down drag load due to liquefactions was performed in accordance with NAVFAC DM 7.2.  For the 
proposed Bent 2, the piles are likely to be in a 5 x 5 pile group per column according to the 
designer.  Per DM 7.2, the down drag load does not exceed the total weight of the soil enclosed in 
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the pile group.  For the proposed pile groups of 19 ft x 19 ft in plan dimension with footing 
embedded at 6.5 to 7 feet below grade,  the estimated down drag load is on the order of 25 Tons 
per pile at Bent 2.   
 
For the proposed Abutments, the foundations may consist of two rows of pile.  The configuration 
does not constitute a “group”.  Therefore, the down drag load was evaluated following procedures 
for a single pile per DM 7.2 using coefficient β and effective overburden stress.  The overburden 
effect included the approach embankment.  It is recommended that the standard predrill through 
embankment (Section 49-1.06 of Caltrans standard specs.) be extended to a minimum of 15 feet 
below original grade (OG) so that a portion of the down drag load may be reduced.  Assume that 
the abutment footing level is at Elev. 137 feet (in the embankment) and OG (Route 101 level) is at 
Elev. 127 feet, the recommended predrill elevation is at 112 feet for abutment piles.  The estimated 
down drag load is on the order of 32 Tons per pile at the abutments.  The generalized soil profile, 
design soil strength, and evaluation of down drag load are attached in Appendix C-2. 
 
Foundations 
 
Based on the boring and CPT data, the subsoils contain two layers that are prone to liquefaction 
potential.  The as-built foundations consist of 45-Ton driven pipe piles and steel H piles (10BP42). 
The existing structure was retrofitted with 5-ft diameter CIDH piles at the abutments. 
 
Due to liquefaction potential, the foundation design needs to consider additional down drag load. 
 The pile capacity contribution starts below the liquefiable layer, i.e., below 50-ft depth at the site. 
Since the sand and gravel layer at about 75-ft depth has variable thickness, it is not prudent to rely 
on end-bearing in this layer.   Therefore, it is recommended that open end steel pipe piles (Caltrans 
Alt. “W”) be used to penetrate this layer and develop frictional pile capacity from the very stiff 
soils underneath. Based on the analyses, Caltrans standard 16-inch diameter open end pipe pile 
(Class 200, Alt. “W”) may be used, but the design pile capacity is limited to 140 Tons (nominal 
resistance) per pile. 
 
Pertinent foundation design information provided by the structural designer, including Foundation 
Design Data and Foundation Loads, are presented in the following tables. 
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FOUNDATION DESIGN DATA (per Structural Designer) 
Pile Cap  
Size (ft) Support 

No. 
Design 
Method Pile Type 

Finish 
Grade 

Elev. (ft) 

Pile 
Cut-off 

Elev. (ft) B L 

Permissible 
Settlement 

(in.) 

No. of Piles per 
Support per 

Bridge 

Abut 1 WSD Class 200 
Alt. “W” 144.3 138.0 8 120.6 1 Stage-I=23 piles 

Stage-II=20 piles 

Bent 2 LRFD Class 200 
Alt. “W” 129.5 123.0 19 19 1 25 piles per 

column footing 

Abut 3 WSD Class 200 
Alt. “W” 143.7 137.0 8 120.6 1 Stage-I=23 piles 

Stage-II=20 piles 

 
 

FOUNDATION LOADS (per Structural Designer) 

Service-I Limit State (kips) Strength Limit State 
(Controlling Group, kips) 

Extreme Limit State 
(Controlling Group, kips) 

Total Load 
Perma- 

nent 
Loads 

Compression Tension Compression Tension Support 
No. 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Max. 
Per 
Pile 

Abut 1 - 136 - - N/A N/A N/A - N/A N/A N/A 
Bent 2 - 135 - - 185 - - - 275 - 45 
Abut 3 - 136 - - N/A N/A N/A - N/A N/A N/A 

 
Consistent with the current Caltrans requirements, Working Stress Design (WSD) is used for the 
abutment foundations and Load and Resistant Factor Design (LRFD) is used for the foundations 
for Bent 2 for the bridge.  The abutment foundations are evaluated for the foundation design data 
and loading conditions using Caltrans November 2003 Bridge Design Specifications for 
foundations, using Working Stress Design (WSD) methods. The Bent 2 foundations are evaluated 
for the foundation design data and loading conditions using AASHTO LRFD Bridge Design 
Specifications–3rd Edition, with Interims Thru 2006 and current Caltrans Amendments 
(v3.06.01). The evaluation of Load Demands on the piles, based upon WSD and LRFD are 
presented in the table below: 
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EVALUATION OF LOAD DEMANDS 

Service 
Loads 
(kips) 

Required Factored Nominal Resistance 
(kips) 

Nominal Resistance 
(kips)1 

Strength Limit Extreme Limit 

 
 

Support 
No. 

 
 

Design 
Method 

 
Comp. 

 
 

Comp. 
(φ=0.7) 

Tens. 
(φ=0.7) 

Comp. 
(φ=1.0) 

Tens. 
(φ=1.0) 

Comp. Tens. 

Nominal 
Driving 

Resistance 
Required 

(kips)2 
 

Abut 1 WSD 136 N/A N/A N/A N/A 280 0 408 
Bent 2 LRFD 135 185 - 275 45 280 50 380 
Abut 3 WSD 136 N/A N/A N/A N/A 280 0 408 
Notes: 
(1) The Nominal Resistance is the maximum value of the following: Service Load x 2 (F.S.), Factored Resistance 

of Strength Limit (φ=0.7), and Factor Resistance of Extreme Limit (φ=1.0).  The values were rounded up to the 
next 10 kips per MTD 3-1.   

(2) The Nominal Driving Resistance Required is equal to the Nominal Resistance needed to support the factored 
load plus driving resistance from the unsuitable penetrated soil layers (liquefiable layers and potential down 
drag-generating layers) which do not contribute to the design resistance.  Unsuitable soil layers extend to Elev. 
77 ft due to concern of liquefaction and associated down drag load.  The Nominal Driving Resistance Required 
= Nominal Resistance + 2 x F to account for the unsuitable soil layers, where F is the estimated down drag load. 
The estimated down drag loads (F) are 64 kips per pile at the Abuts and 50 kips at Bent 2.  .     

 

In preparation of the Pile Data Table, the following points are noted: 
 

 The pile capacity contribution starts at Elev. 77 ft (approx. 50-ft depth below 
existing Route 101 grade). OG of Route 101 is at approx. 127 ft (Abuts) & 129 ft 
(Bent). 

 The specified pile tip elev. were selected so that the Design Ultimate Pile Capacity 
> Nominal Resistance + F (Down Drag Load) 

 Nominal Driving Resistance Required = Nominal Resistance + 2xF (Down Drag 
Load) to account for driving resistance from the unsuitable soil layers during 
construction 

 
The recommended minimum pile spacing is three times the pile diameter (3D).   Based on the load 
demand and subsoil information, the recommended specified pile tip elevations are shown in the 
Pile Data Table below.  
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PILE DATA TABLE 
Nominal Resistance (kips) 

Location Pile Type 
Compression Tension 

Design  
Tip Elev. (ft) 

Specified 
Tip Elev. (ft) 

Nominal Driving 
Resistance (kips) 

Abut 1 Class 200 
Alt. “W” 280 0 32.0 (a); 50.0 (b) 32.0 408 

Bent 2 Class 200 
Alt. “W” 280 50 34.0 (a); 60.0 (b); 50.0 (c) 34.0 380 

Abut 3 Class 200 
Alt. “W” 280 0 32.0 (a); 50.0 (b) 32.0 408 

Notes: 
(1) Design tip elevations for Abutments are controlled by (a) Compression, (b) lateral load. 
(2) Design tip elevations for Bent are controlled by (a) Compression, (b) Tension, (c) Lateral Load. 
(3) The specified tip elev. shall not be raised above the design tip elev. for tension load, and lateral load.  
(4) Unsuitable soil layers (liquefaction potential) that do not contribute to the design nominal resistance exist at the 

site extending to Elev. 77 ft. The estimated down drag loads are 64 kips per pile at the Abuts and 50 kips at 
Bent. 

(5) The Nominal Driving Resistance Required is equal to the Nominal Resistance needed to support the factored 
load plus driving resistance from the unsuitable penetrated soil layers.  The Nominal Driving Resistance 
Required = Nominal Resistance + 2 x F to account for driving resistance through the unsuitable soil layers, 
where F is the estimated down drag load.  

 
Due to the hard clay and dense sand layers (at approx. Elev. 50 ft) present at the site, relatively 
hard driving conditions should be anticipated.  We recommend that the piles be driven to the 
specified tip elevations. The estimation of the driven pile capacity in clay is based on the adhesion 
factor per FHWA manual (Tomlinson, 1980).  The pile capacity will derive primarily from 
frictional resistance along the pile shaft.  It is anticipated the pile capacity will develop after 
driving as a result of soil “freeze” and dissipation of excess pore water pressures.  The gain of pile 
capacity after initial driving may be evaluated based on “redriving” after 24-hour (minimum) 
set-up.  The Gates formula per Caltrans standard specifications may be used in the field for driving 
and capacity verification.  
 
Per Caltrans Standard Specifications (Section 49-1.06), oversize predrill through the approach 
embankment is anticipated for abutment piles.  It is recommended that the predrill for abutment 
piles extend to Elev. 112 feet to reduce the potential down drag load at liquefaction case.  Pea 
gravel should be used to backfill the annular space after driving.   
 
In the event that unanticipated pile driving conditions are encountered, it is recommended that a 
Pile Driving Analyzer (PDA) be used to evaluate the pile capacity.  Typical application includes 
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capacity evaluation (for both during driving and re-striking) for piles that have experienced hard 
driving.  The geotechnical engineer should be consulted for any unanticipated pile driving 
conditions. 
 

Lateral Pile Capacity 
 
It is our understanding that the structural designer will perform lateral load analyses for the piles 
using LPILE Program (v. 5).  The recommended geotechnical parameters for LPILE analysis are 
provided in Appendix C-3.  To account for group effect, p-multipliers of 0.6 and 0.8 are 
recommended for pile spacing of 3D & 4D, respectively.   
 
Generally, abutment piles are designed for service loads only, and batter piles are used for resisting 
static lateral earth pressures.  The bent piles are governed by seismic loading conditions.  At 
service condition, there is minimal shear demand on the bent piles.  In common engineering 
practice, a maximum pile head deflection of 1/4 inch is recommended for service condition for 
vertical piles.  Under seismic loading condition, pending the overall structural design and 
considerations, a maximum pile head deflection up to about one to two inches is generally 
tolerable and accepted for design of bent piles.   
 
Lateral Earth Pressures 
 

Abutment retaining walls and wing walls should be designed to resist the following Applied 
Lateral Earth Pressures and live load.  These values assume no hydrostatic pore pressure buildup 
behind the wall and are based on well-drained backfill behind the walls supported in native soil.  

Applied Lateral Earth Pressure 

Active Condition 36 pcf Equivalent Fluid Pressure (EFP) for engineered fill 
At-Rest Condition 55 pcf Equivalent Fluid Pressure (EFP) for engineered fill 
Passive Resistance 5 ksf (ultimate) for seismic design of the abutment backwall 

(5.5 feet high or greater); for activated height less than 5.5 feet 
modify proportionally, i.e. 5 x (H/5.5) ksf per SDC v. 1.4.  A 
minimum lateral wall movement of 2% of wall height to 
mobilize the full ultimate passive pressure is required. 
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Cantilever walls which are free to rotate at least 0.004 radians may be assumed flexible for the 
active condition.  Walls that are not capable of this movement should be assumed rigid and 
designed for the at-rest condition.  The effect of any surcharge (dead, live, or traffic load) should 
be added to the preceding lateral earth pressures.  A coefficient of 0.3 and 0.5 may be used to 
determine the additional earth pressure resulting from the surcharge for cantilever walls and rigid 
walls, respectively.    
 
Seismic Design Criteria 
 
Based on recent discussion with Caltrans, Caltrans is currently updating the seismic design 
criteria. The 1996 Seismic Hazard Map and fault database are being revised.  The in-progress fault 
database incorporates primarily current CGS and USGS works of state-of-practice.  The new 
database includes the Silver Creek Fault in the project vicinity (approx. 800 ft/0.24 km) which was 
not considered in the 1996 Map.  Caltrans has indicated that the Silver Creek fault should be used 
in design of the Tully Road/Route 101 project. 
 
In addition to updating the SHM and fault database, Caltrans also adopted new procedures for the 
development of response spectra for structure design.  These procedures incorporate both 
deterministic and probabilistic criteria.  The Next Generation Attenuation (NGA) models (2008) 
are used for deterministic assessment (with a revised late-Quaternary age fault database), and the 
USGS (2008) 5% in 50-year hazard maps are used for probabilistic assessment.  Per our 
understanding, the minimum design requirement of the new tool is based on deterministic 
spectrum of a “M6.5 earthquake at 12 km” event.  These spectra are enveloped and the largest 
values are used. 
 
Based on communication, collaboration, and information provided by Caltrans, we have 
developed the ARS Design curve per Caltrans 2008 criteria.  For the on-site alluvial soils, a shear 
wave velocity (Vs30m) of 270 m/sec (approx. 900 ft/sec) was adopted.  Both directivity and basin 
effect were considered.  The ARS curve, as shown on Plate 4, has been submitted and approved by 
Caltrans.  The development of the curve including modification for directivity and basin effect 
together with emails/communications with Caltrans are attached in Appendix C-4 for information. 
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Embankment Settlement & Waiting Period 
 

Embankments are required at the abutments for the proposed modification of Tully Road 
interchange.  Based on discussion with the design team, a maximum embankment height of 25 feet 
is expected.  The new approach embankments will abut existing embankments.  The existing 
profile along Tully Road will be raised, and up to 14 feet of new fill anticipated on top of existing 
approach embankments.     
 
The boring data indicates that the subsurface soil conditions generally consist of clay near the 
surface with interbedded layers of medium dense sand.  Based on results from CPT 07-BR-1, the 
clay layers were considered in the settlement analysis. The evaluation of the consolidation 
settlements and data were presented in the Geotechnical Design & Materials Report of the 
roadway design submittal.  Based on the results of the settlement analyses, the consolidation 
settlements are estimated to be on the order of 2 to 3 inches and are in the overconsolidated/elastic 
range (Appendix C-5).  A 30-day settlement period is recommended for earthwork construction. 
 
Embankment Stability 
 

Stability analyses were performed for the proposed embankment slope (with maximum height of 
about 25 ft) at the Tully Road Interchange.  Based on the results of the stability analyses, the 
stability of the proposed fill slopes appears reasonable with minimum factor of safety >1.3 under 
liquefaction condition.  The results of the stability analyses and the strength parameters adopted in 
the stability are included in Appendix C-5.   
 

Corrosion 
 

Corrosion tests were performed on samples retrieved for the roadway design package.  Chemical 
tests were performed on a soil sample retrieved within the interchange.  A summary of the 
corrosion test results is presented below. 
 

TABLE 5 - SUMMARY OF CORROSION TEST RESULTS 

Boring No. Station & Offset Depth 
(ft) 

Min. Resistivity 
(ohm-cm) pH Sulfate  

(ppm) 
Chloride 

(ppm) 

07-R-11 “E4” Sta. 1761+00, 410 Lt 
 (Tully Rd I/C) 5 1130 8.18 141.4 86.6 
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Based on the data, the site subsoil is considered non-corrosive per Caltrans corrosion design 
guidelines, and standard Type II modified or Type I-P (MS) modified cement may be used for the 
concrete substructures.  The minimum cement factor and cover thickness should be per Caltrans 
Bridge Design Specifications (Section 8.22). 
 
Plan Review 
 
We recommend that final plans for foundations be reviewed by this office prior to construction so 
that the intent of our recommendations is included in the project plans and specifications and to 
further see that no misunderstandings or misinterpretations have occurred. 
 
Construction Observation 
 
To a degree, the performance of any structure is dependent upon construction procedures and 
quality.  Hence, observation of foundation excavations, and pile installations should be carried out 
by the regulating agencies.  If the subsurface conditions different from those forming the basis of 
our recommendations is encountered this office should be informed in order to assess the need for 
design changes.  Therefore, the recommendations presented in this report are contingent upon 
good quality control and these geotechnical observations during construction. 
 

INVESTIGATION LIMITATIONS 
 

Our services consist of professional opinions and recommendations made in accordance with 
generally accepted geotechnical engineering principles and practices and are based on our site 
reconnaissance and the assumption that the subsurface conditions do not deviate from observed 
conditions.  All work done is in accordance with generally accepted geotechnical engineering 
principles and practices.  No warranty, expressed or implied, of merchantability or fitness, is made 
or intended in connection with our work or by the furnishing of oral or written reports or findings.  
The scope of our services did not include any environmental assessment or investigation for the 
presence or absence of hazardous or toxic materials in structures, soil, surface water, groundwater 
or air, below or around this site.  Unanticipated soil conditions are commonly encountered and 
cannot be fully determined by taking soil samples and excavating test borings; different soil 
conditions may require that additional expenditures be made during construction to attain a 
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Legend
Qhb - Floodbasin Deposits (Holocene)
Qhl - Natural Levee Deposits (Holocene)
Qpaf1 - Younger Alluvial Fan Deposits (Holocene)
Qhfp1 - First Alluvial Terrace Deposits (Holocene)

Source
Quaternary Geology of Santa Clara Valley, Santa 
Clara, Alameda, and San Mateo Counties, California: 
A digital database
by  E.J. Helley, R.W. Graymer, G.A. Phelps, P.K. 
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TULLY ROAD OVERCROSSING - ROUTE 101
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FAULT MAP

Source: 
Modified from "California Seismic Hazard Map, 2007" (In-Progress with FID Labels)
Legend
355 - Hayward fault zone (Southeast Extension section) (Mmax=6.8)
152 - Silver Creek Fault (Mmax=7.1) 0 30 Miles

Approx. Project
Location



Period Silver Crk Fault - 152 
(7.1) w/ mod.

(sec) Spectral Accel. (g)
0.01 0.600
0.03 0.600
0.05 0.720
0.10 0.840
0.15 0.960
0.20 1.045
0.30 1.151
0.40 1.224
0.50 1.272
0.75 1.307
1.00 1.267
1.25 1.119
1.50 0.981
1.75 0.827
2.00 0.711
2.25 0.618
2.50 0.524
2.75 0.471
3.00 0.418
3.25 0.377
3.50 0.337
3.75 0.296
4.00 0.283

1. The base curve is per Caltrans 2008 Seismic Hazard Map (in-progress) considering both deterministic & probablistic models.
Governing Fault: Fault ID #152 - Silver Creek Fault (reverse), Mmax = 7.1
Location: Lat=37.318434 Long=-121.831377, Vs30 = 270 m/s

2. Modification for Directivity : 20% increase of Sa for T >1 sec., no change of Sa for T < 0.5 sec., and linear interpolation between 0.5 & 1 sec.
3. Modification for Basin Effect: Site Amplification is per Campbell and Bozorgnia (2007) considering Z2.5m/s depth.
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December 18, 2007 
 
Parkih Consultants 
Attn:  David Wang 
365 S. Milpitas Blvd. 
Milpitas, California 95035 
 
Subject: CPT Site Investigation 
  Hwy 101 @Tully Rd. Bridge 
  San Jose, California 
  GREGG Project Number:  07-376MA 
 
 
Dear Mr. Wang: 
 
The following report presents the results of GREGG Drilling & Testing’s Cone Penetration Test 
investigation for the above referenced site.  The following testing services were performed: 

 

1 Cone Penetration Tests (CPTU)  

2 Pore Pressure Dissipation Tests (PPD)  
3 Seismic Cone Penetration Tests (SCPTU)  
4 Resistivity Cone Penetration Tests (RCPTU)  

5 UVIF Cone Penetration Tests (UVIFCPTU)  
6 Groundwater Sampling (GWS)  
7 Soil Sampling (SS)  

8 Vapor Sampling (VS)  
9 Vane Shear Testing (VST)  
10 SPT Energy Calibration (SPTE)  

 
A list of reference papers providing additional background on the specific tests conducted is 
provided in the bibliography following the text of the report.  If you would like a copy of any of 
these publications or should you have any questions or comments regarding the contents of this 
report, please do not hesitate to contact our office at (925) 313-5800. 
 
Sincerely, 
GREGG Drilling & Testing, Inc. 
 
 
 
Mary Walden 
Operations Manager 



Cone Penetration Testing Procedure 
(CPT) 

 
Gregg In Situ, Inc. carries out all Cone Penetration Tests (CPT) using an integrated 
electronic cone system, Figure CPT.  The soundings were conducted using a 20 ton 
capacity cone with a tip area of 15 cm2 and a friction sleeve area of 225 cm2.  The cone 
is designed with an equal end area friction sleeve and a tip end area ratio of 0.85. 
 
The cone takes measurements of cone 
bearing (qc), sleeve friction (fs) and 
penetration pore water pressure (u2) at 5-
cm intervals during penetration to provide 
a nearly continuous hydrogeologic log. 
CPT data reduction and interpretation is 
performed in real time facilitating on-site 
decision making.  The above mentioned 
parameters are stored on disk for further 
analysis and reference.  All CPT 
soundings are performed in accordance 
with revised (2000) ASTM standards (D 
5778-95). 
 
The cone also contains a porous filter 
element located directly behind the cone 
tip (u2), Figure CPT.  It consists of porous 
plastic and is 5.0mm thick. The filter 
element is used to obtain penetration pore 
pressure as the cone is advanced as well 
as Pore Pressure Dissipation Tests 
(PPDT’s) during appropriate pauses in 
penetration.  It should be noted that prior 
to penetration, the element is fully 
saturated with silicon oil under vacuum 
pressure to ensure accurate and fast 
dissipation. 
 
When the soundings are complete, the test holes are grouted using a Gregg In Situ 
support rig.  The grouting procedures generally consist of pushing a hollow CPT rod 
with a “knock out” plug to the termination depth of the test hole.  Grout is then pumped 
under pressure as the tremie pipe is pulled from the hole.  Disruption or further 
contamination to the site is therefore minimized. 

Figure CPT 
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Cone Penetration Test Sounding Summary 
 

-Table 1- 
 
 

CPT Sounding 
Identification 

 

Date Termination Depth 
(Feet) 

Depth of Groundwater 
Samples (Feet) 

Depth of Soil Samples 
(Feet) 

Depth of Pore Pressure 
Dissipation Tests (Feet) 

BR-1 12/14/07 108 - - 42.8 
BR-2 12/17/07 100 - - 46.4 
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      











   

Cone Penetration Test Data & Interpretation 
 
 
Soil behavior type and stratigraphic interpretation is based on relationships between cone 
bearing (qc), sleeve friction (fs), and pore water pressure (u2).  The friction ratio (Rf) is a 
calculated parameter defined by 100fs/qc and is used to infer soil behavior type.  Generally: 
Cohesive soils (clays)   

• High friction ratio (Rf) due to small cone bearing (qc) 
• Generate large excess pore water pressures (u2) 

Cohesionless soils (sands) 
• Low friction ratio (Rf) due to large cone bearing (qc) 
• Generate very little excess pore water pressures (u2) 

 
A complete set of baseline readings are taken prior to and at the completion of each 
sounding to determine temperature shifts and any zero load offsets.  Corrections for 
temperature shifts and zero load offsets can be extremely important, especially when the 
recorded loads are relatively small.  In sandy soils, however, these corrections are generally 
negligible.   
 
The cone penetration test data collected from your site is presented in graphical form in 
Appendix CPT.  The data includes CPT logs of measured soil parameters, computer 
calculations of interpreted soil behavior types (SBT), and additional geotechnical parameters.  
A summary of locations and depths is available in Table 1.  Note that all penetration depths 
referenced in the data are with respect to the existing ground surface. 
 
Soil interpretation for this project was conducted using recent correlations developed by 
Robertson, 1990, Figure SBT.  Note that it is not always possible to clearly identify a soil type 
based solely on qc, fs, and u2.  In these situations, experience, judgment, and an assessment 
of the pore pressure dissipation data should be used to infer the soil behavior type. 
 
     
    

Figure SBT

ZONE Qt/N SBT 
1

2

3

4

5

6

7

8

9

10
11

12

2

1

1

1.5

2

2.5

3

4

5

6
1

2

Sensitive, fine grained

Organic materials 
Clay

Silty clay to clay 
Clayey silt to silty clay

Sandy silt to clayey silt

Silty sand to sandy silt

Sand to silty sand 
Sand

Gravely sand to sand 
Very stiff fine grained*

Sand to clayey sand* 
*over consolidated or cemented 
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Cone Penetration Test (CPT) Interpretation 
 
Gregg have recently updated their CPT interpretation and plotting software (2007).  The 
software takes the CPT data and performs basic interpretation in terms of soil behavior 
type (SBT) and various geotechnical parameters using current published empirical 
correlations based on the comprehensive review by Lunne, Robertson and Powell (1997).  
The interpretation is presented in tabular format using MS Excel. The interpretations are 
presented only as a guide for geotechnical use and should be carefully reviewed.  Gregg 
does not warranty the correctness or the applicability of any of the geotechnical 
parameters interpreted by the software and does not assume any liability for any use of 
the results in any design or review.  The user should be fully aware of the techniques and 
limitations of any method used in the software. 
 
The following provides a summary of the methods used for the interpretation.  Many of 
the empirical correlations to estimate geotechnical parameters have constants that have a 
range of values depending on soil type, geologic origin and other factors.  The software 
uses ‘default’ values that have been selected to provide, in general, conservatively low 
estimates of the various geotechnical parameters. 
 
Input: 

1 Units for display (Imperial or metric) (atm. pressure, pa = 0.96 tsf or 0.1 MPa) 
2 Depth interval to average results,( ft or m).  Data are collected at either 0.02 or 

0.05m and can be averaged every 1, 3 or 5 intervals. 
3 Elevation of ground surface (ft or m) 
4 Depth to water table, zw (ft or m) – input required 
5 Net area ratio for cone, a (default to 0.85) 
6 Relative Density constant, CDr  (default to 350) 
7 Young’s modulus number for sands, α (default to 5) 
8 Small strain shear modulus number 

a. for sands, SG (default to 180 for  SBTn  5, 6, 7) 
b. for clays, CG (default to  50  for  SBTn 1, 2, 3 & 4)   

9 Undrained shear strength cone factor for clays, Nkt (default to 15) 
10 Over Consolidation ratio number, kocr (default to 0.3) 
11 Unit weight of water, (default to γw = 62.4 lb/ft3 or 9.81 kN/m3) 

 
Column 

1 Depth, z, (m) – CPT data is collected in meters 
2 Depth (ft) 
3 Cone resistance, qc (tsf or MPa) 
4 Sleeve friction, fs (tsf or MPa) 
5 Penetration pore pressure, u (psi or MPa), measured behind the cone (i.e. u2) 
6 Other – any additional data, if collected, e.g. electrical resistivity or UVIF 
7 Total cone resistance, qt (tsf or MPa)  qt = qc + u (1-a) 
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8 Friction Ratio, Rf (%)    Rf = (fs/qt) x 100% 
9 Soil Behavior Type (non-normalized), SBT see note 
10 Unit weight, γ (pcf or kN/m3)   based on SBT, see note 
11 Total overburden stress, σv (tsf)   σvo = γ z 
12 Insitu pore pressure, uo (tsf)   uo = γw (z - zw) 
13 Effective overburden stress, σ'vo (tsf )  σ'vo = σvo - uo 
14 Normalized cone resistance, Qt1    Qt1= (qt - σvo) / σ'vo  
15 Normalized friction ratio, Fr (%)   Fr = fs / (qt - σvo) x 100% 
16 Normalized Pore Pressure ratio, Bq  Bq = u – uo / (qt - σvo) 
17 Soil Behavior Type (normalized), SBTn  see note 
18 SBTn Index, Ic     see note   
19 Normalized Cone resistance, Qtn (n varies with Ic) see note 
20 Estimated permeability, kSBT (cm/sec or ft/sec) see note 
21 Equivalent SPT N60, blows/ft   see note 
22 Equivalent SPT (N1)60 blows/ft   see note 
23 Estimated Relative Density, Dr, (%)  see note 
24 Estimated Friction Angle, φ', (degrees)  see note 
25 Estimated Young’s modulus, Es (tsf)  see note 
26 Estimated small strain Shear modulus, Go (tsf) see note 
27 Estimated Undrained shear strength, su (tsf) see note 
28 Estimated Undrained strength ratio   su/σv’    
29 Estimated Over Consolidation ratio, OCR see note 

 
Notes: 

1 Soil Behavior Type (non-normalized), SBT        Lunne et al. (1997)            
listed below 

 
2 Unit weight, γ either constant at 119 pcf or based on Non-normalized SBT  

(Lunne et al., 1997 and table below) 
 
3 Soil Behavior Type (Normalized), SBTn  Lunne et al. (1997) 
 
4 SBTn Index, Ic  Ic = ((3.47 – log Qt1)2 + (log Fr + 1.22)2)0.5 
 
5 Normalized Cone resistance, Qtn (n varies with Ic) 

 
Qtn = ((qt - σvo)/pa) (pa/(σ′vo)n  and recalculate Ic, then iterate: 
 
When Ic < 1.64,    n = 0.5 (clean sand) 
When Ic > 3.30,    n = 1.0 (clays) 
When 1.64 < Ic < 3.30,  n = (Ic – 1.64)0.3 + 0.5  
Iterate until the change in n, Δn < 0.01  

 
6 Estimated permeability, kSBT (based on Normalized SBTn)                             

(Lunne et al., 1997 and table below) 
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7 Equivalent SPT N60, blows/ft  Lunne et al. (1997) 

60

ac

N
)/p(q  = 8.5 ⎟

⎠
⎞

⎜
⎝
⎛ −

4.6
I

1 c  

8 Equivalent SPT (N1)60 blows/ft            (N1)60 = N60 CN,                        

where CN = (pa/σ′vo)0.5 

 
9 Relative Density, Dr, (%)   Dr

2 = Qtn / CDr 
 Only SBTn 5, 6, 7 & 8   Show ‘N/A’ in zones 1, 2, 3, 4 & 9 
 

10 Friction Angle, φ', (degrees) tan φ' = ⎥
⎦

⎤
⎢
⎣

⎡
+⎟

⎠
⎞

⎜
⎝
⎛

σ
29.0

'
qlog

68.2
1

vo

c  

 Only SBTn 5, 6, 7 & 8  Show’N/A’ in zones 1, 2, 3, 4 & 9 
 
11 Young’s modulus, Es    Es = α qt    
 Only SBTn 5, 6, 7 & 8  Show ‘N/A’ in zones 1, 2, 3, 4 & 9 
 
12 Small strain shear modulus, Go   

a. Go = SG (qt  σ'vo pa)1/3   For  SBTn 5, 6, 7 
b. Go = CG qt   For  SBTn 1, 2, 3& 4 

Show ‘N/A’ in zones 8 & 9 
 

13 Undrained shear strength, su     su = (qt - σvo) / Nkt 
 Only SBTn 1, 2, 3, 4 & 9  Show ‘N/A’ in zones 5, 6, 7 & 8 
 
14 Over Consolidation ratio, OCR   OCR = kocr Qt1 
 Only SBTn 1, 2, 3, 4 & 9  Show ‘N/A’ in zones 5, 6, 7 & 8 
 
SBT Zones     SBTn Zones 
The following updated and simplified SBT descriptions have been used in the 
software: 
1 sensitive fine grained   1  sensitive fine grained 
2 organic soils    2  organic soils 
3 clays     3 clays 
4 clays & silty clays    4 clays & silty clays 
5 clays & silty clays 
6 silty sands & sandy silts   5 silty sands & sandy silts 
7 silty sands & sandy silts 
8 sands & silty sands   6 sands & silty sands 
9 sands & silty sands 
10 sands     7 sands 
11 very dense/stiff soils*   8 very dense/stiff soils* 
12 very dense/stiff soils*   9 very dense/stiff soils* 
* heavily overconsolidated and/or cemented 
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Track when soils fall with zones of same description and print that description (i.e. if 
soils fall only within SBT zones 4 & 5, print ‘clays & silty clays’) 
 
 
Estimated Permeability (see Lunne et al., 1997) 
SBTn  Permeability (ft/sec)  (m/sec)  
1  3x 10-8    1x 10-8   
2  3x 10-7    1x 10-7   
3  1x 10-9    3x 10-10  
4  3x 10-8    1x 10-8  
5  3x 10-6    1x 10-6   
6  3x 10-4    1x 10-4   
7  3x 10-2    1x 10-2   
8   3x 10-6    1x 10-6   
9  1x 10-8    3x 10-9   
 
 
Estimated Unit Weight (see Lunne et al., 1997) 
SBT  Approximate Unit Weight (lb/ft3)  (kN/m3) 
1  111.4     17.5 
2    79.6     12.5 
3  111.4     17.5 
4  114.6     18.0 
5  114.6     18.0 
6  114.6     18.0 
7  117.8     18.5 
8  120.9     19.0 
9  124.1     19.5 
10  127.3     20.0 
11  130.5     20.5 
12  120.9     19.0 



Units: Imperial
Data averaging interval: 0.200 meters

Client: PARIKH CONSULTANTS Assumed depth of water: 15.004 feet
Site: HWY 101 Net area ratio of cone: 0.80
Engineer: D.WANG Unit weight of water: 62.4 lb/ft3

Relative density constant, CDR: 350
Sounding: BR-1 Young's modulus for sands, α: 4
Date: 12/14/2007 Small strain shear modulus number, SG (sands180
Time: 9:25 AM Small strain shear modulus number, CG (clays)50

Nkt for clays: 15
OCR number, kocr: 0.3

Interpretation based on Lunne, Robertson and Powell, 1997

Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT
Unit 

Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized cone 
resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, Bq

Soil Behavior 
Type 

(normalized) 
SBTn SBTn Index, Ic

Normalized Cone 
resistance, Qtn

Estimated 
permeability, kSBT SPT N60 SPT (N1)60

Relative 
Density, Dr

Friction Angle, 
φ'

Young's 
modulus, Es

Small strain 
shear 

modulus, Go

Undrained 
shear 

strength, su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

0.150 0.492 0.000 0.000 0.000 0.000
0.350 1.148 0.000 0.000 0.000 0.000
0.550 1.804 0.000 0.000 0.000 0.000
0.750 2.461 0.000 0.000 0.000 0.000
0.950 3.117 0.000 0.000 0.000 0.000
1.150 3.773 0.000 0.000 0.000 0.000
1.350 4.429 0.000 0.000 0.000 0.000
1.550 5.085 16.721 0.755 -0.442 16.71 4.51 3 111 0.283 0.000 0.283 58.01 4.59 0.00 4 2.54 42.85 3.00E-8 4.2 8.0 836 1.10 3.87 17.4
1.750 5.741 25.144 0.904 -0.348 25.14 3.60 5 115 0.321 0.000 0.321 77.35 3.64 0.00 4 2.38 55.55 3.00E-8 5.8 10.5 1257 1.65 5.16 23.2
1.950 6.398 22.174 0.657 0.018 22.17 2.96 5 115 0.358 0.000 0.358 60.86 3.01 0.00 5 2.39 45.24 3.00E-6 5.1 8.8 36 38 89 366
2.150 7.054 19.910 0.557 -0.074 19.91 2.80 5 115 0.396 0.000 0.396 49.27 2.86 0.00 5 2.44 38.19 3.00E-6 4.7 7.7 33 37 80 365
2.350 7.710 20.961 0.520 0.158 20.96 2.48 5 115 0.434 0.000 0.434 47.34 2.53 0.00 5 2.42 37.34 3.00E-6 4.9 7.7 33 36 84 383
2.550 8.366 33.213 0.655 -0.291 33.21 1.97 6 115 0.471 0.000 0.471 69.47 2.00 0.00 5 2.23 53.47 3.00E-6 7.2 10.7 39 39 133 459
2.750 9.022 46.296 0.607 -0.684 46.29 1.31 7 118 0.510 0.000 0.510 89.78 1.33 0.00 6 2.03 67.81 3.00E-4 9.2 13.2 44 40 185 526
2.950 9.678 50.306 0.482 -0.681 50.30 0.96 7 118 0.549 0.000 0.549 90.70 0.97 0.00 6 1.93 69.21 3.00E-4 9.7 13.4 44 40 201 554
3.150 10.335 40.843 0.492 -0.723 40.83 1.20 7 118 0.587 0.000 0.587 68.54 1.22 0.00 5 2.09 55.31 3.00E-6 8.3 11.2 40 39 163 529
3.350 10.991 24.580 0.371 -0.147 24.58 1.51 6 115 0.625 0.000 0.625 38.34 1.55 0.00 5 2.36 32.99 3.00E-6 5.6 7.3 31 35 98 456
3.550 11.647 15.575 0.232 -1.927 15.55 1.49 6 115 0.662 0.000 0.662 22.47 1.56 -0.01 5 2.55 20.20 3.00E-6 3.9 4.9 24 32 62 399
3.750 12.303 11.517 0.116 0.270 11.52 1.01 6 115 0.700 0.000 0.700 15.46 1.07 0.00 4 2.60 14.16 3.00E-8 2.9 3.6 576 0.72 1.03 4.6
3.950 12.959 12.796 0.213 5.942 12.88 1.65 5 115 0.738 0.000 0.738 16.47 1.75 0.04 4 2.69 15.40 3.00E-8 3.4 4.1 644 0.81 1.10 4.9
4.150 13.615 19.605 0.252 8.648 19.73 1.28 6 115 0.775 0.000 0.775 24.45 1.33 0.03 5 2.48 22.63 3.00E-6 4.7 5.5 25 32 79 455
4.350 14.272 18.784 0.231 -4.464 18.72 1.23 6 115 0.813 0.000 0.813 22.03 1.29 -0.02 5 2.51 20.68 3.00E-6 4.6 5.2 24 32 75 454
4.550 14.928 10.036 0.097 -6.935 9.94 0.97 5 115 0.850 0.000 0.850 10.69 1.06 -0.05 4 2.74 10.30 3.00E-8 2.8 3.1 497 0.61 0.71 3.2
4.750 15.584 9.435 0.105 -5.482 9.36 1.12 5 115 0.888 0.018 0.870 9.74 1.24 -0.05 4 2.81 9.45 3.00E-8 2.7 3.0 468 0.56 0.65 2.9
4.950 16.240 10.103 0.122 -3.292 10.06 1.22 5 115 0.925 0.039 0.887 10.29 1.34 -0.03 4 2.80 10.02 3.00E-8 2.9 3.1 503 0.61 0.69 3.1
5.150 16.896 10.419 0.162 -1.200 10.40 1.56 5 115 0.963 0.059 0.904 10.44 1.72 -0.02 4 2.85 10.22 3.00E-8 3.0 3.3 520 0.63 0.70 3.1
5.350 17.552 9.464 0.132 -0.351 9.46 1.39 5 115 1.001 0.080 0.921 9.18 1.56 -0.01 4 2.88 9.02 3.00E-8 2.8 3.0 473 0.56 0.61 2.8
5.550 18.209 8.890 0.082 1.095 8.91 0.92 5 115 1.038 0.100 0.938 8.39 1.04 0.00 4 2.83 8.24 3.00E-8 2.6 2.7 445 0.52 0.56 2.5
5.750 18.865 10.428 0.131 3.843 10.48 1.25 5 115 1.076 0.120 0.955 9.85 1.39 0.02 4 2.83 9.70 3.00E-8 3.0 3.2 524 0.63 0.66 3.0
5.950 19.521 11.612 0.149 12.424 11.79 1.27 6 115 1.113 0.141 0.973 10.98 1.40 0.07 4 2.79 10.84 3.00E-8 3.3 3.4 590 0.71 0.73 3.3
6.150 20.177 11.431 0.113 35.074 11.94 0.95 6 115 1.151 0.161 0.990 10.90 1.05 0.22 4 2.73 10.77 3.00E-8 3.1 3.2 597 0.72 0.73 3.3
6.350 20.833 16.253 0.230 28.792 16.67 1.38 6 115 1.189 0.182 1.007 15.38 1.48 0.12 4 2.67 15.23 3.00E-8 4.3 4.4 833 1.03 1.03 4.6
6.550 21.490 18.268 0.183 23.637 18.61 0.98 6 115 1.226 0.202 1.024 16.98 1.05 0.09 5 2.56 16.85 3.00E-6 4.6 4.7 22 30 74 490
6.750 22.146 31.207 0.598 12.768 31.39 1.90 6 115 1.264 0.223 1.041 28.94 1.98 0.02 5 2.52 28.83 3.00E-6 7.7 7.7 29 33 126 586
6.950 22.802 60.027 0.732 -7.612 59.92 1.22 7 118 1.302 0.243 1.059 55.34 1.25 -0.01 5 2.17 55.36 3.00E-6 12.6 12.6 40 37 240 732
7.150 23.458 53.343 0.680 -10.223 53.20 1.28 7 118 1.341 0.264 1.077 48.13 1.31 -0.02 5 2.23 48.41 3.00E-6 11.5 11.4 37 37 213 707
7.350 24.114 49.685 0.568 -10.525 49.53 1.15 7 118 1.380 0.284 1.096 43.96 1.18 -0.02 5 2.24 44.45 3.00E-6 10.8 10.6 36 36 198 694
7.550 24.770 57.086 0.532 -8.924 56.96 0.93 8 121 1.419 0.305 1.115 49.82 0.96 -0.02 5 2.14 50.74 3.00E-6 11.9 11.6 38 37 228 732
7.750 25.427 58.576 0.503 -4.562 58.51 0.86 8 121 1.459 0.325 1.134 50.31 0.88 -0.01 5 2.12 51.57 3.00E-6 12.1 11.7 38 37 234 743
7.950 26.083 55.491 0.526 -2.373 55.46 0.95 8 121 1.499 0.346 1.153 46.79 0.97 -0.01 5 2.17 48.19 3.00E-6 11.7 11.2 37 36 222 733
8.150 26.739 51.748 0.722 1.629 51.77 1.39 7 118 1.537 0.366 1.171 42.89 1.44 0.00 5 2.30 44.23 3.00E-6 11.5 10.9 36 36 207 721
8.350 27.395 63.093 0.671 -1.161 63.08 1.06 8 121 1.577 0.387 1.191 51.66 1.09 -0.01 5 2.16 53.79 3.00E-6 13.2 12.5 39 37 252 774
8.550 28.051 27.044 0.455 0.983 27.06 1.68 6 115 1.615 0.407 1.208 21.07 1.79 -0.01 4 2.60 21.67 3.00E-8 6.9 6.5 1353 1.70 1.40 6.3
8.750 28.707 16.559 0.189 5.026 16.63 1.13 6 115 1.652 0.428 1.225 12.23 1.26 0.00 4 2.72 12.55 3.00E-8 4.5 4.2 832 1.00 0.82 3.7
8.950 29.364 14.955 0.240 9.918 15.10 1.59 6 115 1.690 0.448 1.242 10.80 1.79 0.02 4 2.85 11.04 3.00E-8 4.4 4.0 755 0.89 0.72 3.2
9.150 30.020 14.725 0.248 15.463 14.95 1.66 6 115 1.727 0.468 1.259 10.50 1.87 0.05 4 2.87 10.74 3.00E-8 4.3 4.0 747 0.88 0.70 3.2
9.350 30.676 14.859 0.266 17.902 15.12 1.76 6 115 1.765 0.489 1.276 10.46 1.99 0.06 4 2.88 10.71 3.00E-8 4.4 4.0 756 0.89 0.70 3.1
9.550 31.332 20.331 0.537 19.390 20.61 2.61 5 115 1.803 0.509 1.293 14.54 2.86 0.05 4 2.85 14.95 3.00E-8 5.9 5.4 1031 1.25 0.97 4.4
9.750 31.988 21.601 0.567 19.081 21.88 2.59 5 115 1.840 0.530 1.310 15.29 2.83 0.04 4 2.83 15.76 3.00E-8 6.2 5.6 1094 1.34 1.02 4.6
9.950 32.644 20.971 0.482 23.103 21.30 2.26 6 115 1.878 0.550 1.327 14.63 2.48 0.06 4 2.81 15.13 3.00E-8 6.0 5.4 1065 1.30 0.98 4.4
10.150 33.301 30.463 0.567 14.231 30.67 1.85 6 115 1.915 0.571 1.345 21.38 1.97 0.02 4 2.62 22.46 3.00E-8 7.9 7.0 1533 1.92 1.43 6.4
10.350 33.957 18.650 0.330 -0.323 18.65 1.77 6 115 1.953 0.591 1.362 12.26 1.98 -0.04 4 2.82 12.71 3.00E-8 5.4 4.7 932 1.11 0.82 3.7
10.550 34.613 16.167 0.373 1.657 16.19 2.30 5 115 1.991 0.612 1.379 10.30 2.63 -0.03 3 2.95 10.59 1.00E-9 5.0 4.4 810 0.95 0.69 3.1
10.750 35.269 17.724 0.490 2.464 17.76 2.76 5 115 2.028 0.632 1.396 11.27 3.12 -0.03 3 2.96 11.59 1.00E-9 5.5 4.8 888 1.05 0.75 3.4
10.950 35.925 14.964 0.429 3.289 15.01 2.86 5 115 2.066 0.653 1.413 9.16 3.31 -0.03 3 3.05 9.37 1.00E-9 4.9 4.3 751 0.86 0.61 2.7
11.150 36.581 14.238 0.361 4.096 14.30 2.52 5 115 2.103 0.673 1.430 8.53 2.96 -0.03 3 3.05 8.73 1.00E-9 4.7 4.0 715 0.81 0.57 2.6
11.350 37.238 13.713 0.240 4.980 13.78 1.74 5 115 2.141 0.694 1.447 8.04 2.06 -0.03 3 2.99 8.29 1.00E-9 4.4 3.7 689 0.78 0.54 2.4
11.550 37.894 16.148 0.261 6.121 16.24 1.61 6 115 2.179 0.714 1.464 9.60 1.86 -0.02 4 2.90 9.99 3.00E-8 4.9 4.1 812 0.94 0.64 2.9
11.750 38.550 15.060 0.173 8.767 15.19 1.14 6 115 2.216 0.735 1.482 8.75 1.33 -0.01 4 2.86 9.15 3.00E-8 4.4 3.7 759 0.86 0.58 2.6
11.950 39.206 14.429 0.175 15.095 14.65 1.20 6 115 2.254 0.755 1.499 8.27 1.41 0.03 4 2.90 8.63 3.00E-8 4.3 3.6 732 0.83 0.55 2.5
12.150 39.862 17.304 0.249 24.995 17.66 1.41 6 115 2.291 0.776 1.516 10.14 1.62 0.07 4 2.85 10.66 3.00E-8 5.1 4.2 883 1.02 0.68 3.0
12.350 40.518 20.054 0.354 32.151 20.52 1.72 6 115 2.329 0.796 1.533 11.86 1.94 0.08 4 2.83 12.51 3.00E-8 5.8 4.8 1026 1.21 0.79 3.6
12.550 41.175 22.518 0.462 40.107 23.10 2.00 6 115 2.367 0.817 1.550 13.37 2.23 0.10 4 2.82 14.14 3.00E-8 6.5 5.3 1155 1.38 0.89 4.0
12.750 41.831 38.083 0.679 35.025 38.59 1.76 6 115 2.404 0.837 1.567 23.09 1.88 0.05 4 2.58 25.15 3.00E-8 9.7 7.9 1929 2.41 1.54 6.9
12.950 42.487 85.772 0.979 1.962 85.80 1.14 8 121 2.444 0.857 1.586 52.54 1.17 -0.01 5 2.17 60.30 3.00E-6 18.1 14.8 42 37 343 944
13.150 43.143 91.349 0.868 0.555 91.36 0.95 8 121 2.484 0.878 1.606 55.35 0.98 -0.01 5 2.11 64.30 3.00E-6 18.8 15.2 43 37 365 967
13.350 43.799 82.449 1.223 -4.506 82.38 1.48 7 118 2.522 0.898 1.624 49.18 1.53 -0.02 5 2.27 56.22 3.00E-6 18.1 14.6 40 37 330 938
13.550 44.455 68.832 1.151 -5.489 68.75 1.67 7 118 2.561 0.919 1.642 40.31 1.74 -0.02 5 2.37 45.62 3.00E-6 15.8 12.7 36 36 275 886
13.750 45.112 23.835 0.476 -5.580 23.76 2.00 6 115 2.598 0.939 1.659 12.75 2.25 -0.06 4 2.84 13.58 3.00E-8 6.9 5.5 1188 1.41 0.85 3.8
13.950 45.768 21.247 0.340 -5.612 21.17 1.61 6 115 2.636 0.960 1.676 11.06 1.84 -0.07 4 2.84 11.78 3.00E-8 6.2 4.9 1058 1.24 0.74 3.3
14.150 46.424 38.627 0.741 -5.633 38.55 1.92 6 115 2.674 0.980 1.693 21.18 2.07 -0.04 4 2.64 23.28 3.00E-8 10.1 8.0 1927 2.39 1.41 6.4
14.350 47.080 60.696 1.489 -5.647 60.61 2.46 6 115 2.711 1.001 1.710 33.85 2.57 -0.02 4 2.53 37.84 3.00E-8 15.0 11.8 3031 3.86 2.26 10.2
14.550 47.736 90.165 1.255 -5.657 90.08 1.39 8 121 2.751 1.021 1.730 50.49 1.44 -0.02 5 2.24 59.09 3.00E-6 19.5 15.3 41 37 360 987
14.750 48.392 85.591 1.276 -5.682 85.51 1.49 7 118 2.790 1.042 1.748 47.33 1.54 -0.02 5 2.28 55.23 3.00E-6 18.9 14.7 40 36 342 973
14.950 49.049 65.480 1.381 -5.710 65.40 2.11 7 118 2.828 1.062 1.766 35.43 2.21 -0.02 5 2.48 40.25 3.00E-6 15.8 12.2 34 35 262 893
15.150 49.705 44.977 1.151 -5.742 44.89 2.56 6 115 2.866 1.083 1.783 23.57 2.74 -0.04 4 2.67 26.03 3.00E-8 11.9 9.2 2245 2.80 1.57 7.1
15.350 50.361 39.353 0.871 -5.756 39.27 2.22 6 115 2.903 1.103 1.800 20.20 2.40 -0.04 4 2.69 22.28 3.00E-8 10.5 8.1 1964 2.42 1.35 6.1
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Depth Depth qc fs u Other qt Rf SBT
Unit 

Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized cone 
resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, Bq

Soil Behavior 
Type 

(normalized) 
SBTn SBTn Index, Ic

Normalized Cone 
resistance, Qtn

Estimated 
permeability, kSBT SPT N60 SPT (N1)60

Relative 
Density, Dr

Friction Angle, 
φ'

Young's 
modulus, Es

Small strain 
shear 

modulus, Go

Undrained 
shear 

strength, su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

15.550 51.017 20.226 0.290 -5.777 20.14 1.44 6 115 2.941 1.124 1.817 9.47 1.69 -0.09 4 2.88 10.14 3.00E-8 6.0 4.6 1007 1.15 0.63 2.8
15.750 51.673 20.951 0.397 -5.794 20.87 1.90 6 115 2.979 1.144 1.834 9.75 2.22 -0.09 3 2.93 10.37 1.00E-9 6.4 4.9 1043 1.19 0.65 2.9
15.950 52.329 22.059 0.461 -5.819 21.98 2.10 6 115 3.016 1.165 1.852 10.24 2.43 -0.08 3 2.94 10.89 1.00E-9 6.8 5.1 1099 1.26 0.68 3.1
16.150 52.986 20.971 0.388 -5.850 20.89 1.86 6 115 3.054 1.185 1.869 9.54 2.18 -0.09 3 2.94 10.16 1.00E-9 6.5 4.9 1044 1.19 0.64 2.9
16.350 53.642 21.811 0.497 -5.864 21.73 2.29 6 115 3.091 1.206 1.886 9.88 2.67 -0.09 3 2.97 10.47 1.00E-9 6.9 5.1 1086 1.24 0.66 3.0
16.550 54.298 22.785 0.621 -5.878 22.70 2.73 5 115 3.129 1.226 1.903 10.28 3.17 -0.08 3 3.00 10.85 1.00E-9 7.3 5.4 1135 1.30 0.69 3.1
16.750 54.954 23.597 0.582 -5.882 23.51 2.48 6 115 3.167 1.246 1.920 10.60 2.86 -0.08 3 2.96 11.26 1.00E-9 7.4 5.5 1176 1.36 0.71 3.2
16.950 55.610 24.571 0.579 -5.096 24.50 2.36 6 115 3.204 1.267 1.937 10.99 2.72 -0.08 3 2.94 11.75 1.00E-9 7.6 5.6 1225 1.42 0.73 3.3
17.150 56.266 23.797 0.726 -3.710 23.74 3.06 5 115 3.242 1.287 1.954 10.49 3.54 -0.08 3 3.02 11.06 1.00E-9 7.7 5.7 1187 1.37 0.70 3.1
17.350 56.923 25.296 0.729 -3.323 25.25 2.89 5 115 3.279 1.308 1.971 11.14 3.32 -0.07 3 2.98 11.84 1.00E-9 8.0 5.9 1262 1.46 0.74 3.3
17.550 57.579 24.169 0.526 -2.832 24.13 2.18 6 115 3.317 1.328 1.989 10.47 2.53 -0.07 3 2.94 11.22 1.00E-9 7.4 5.4 1206 1.39 0.70 3.1
17.750 58.235 24.084 0.573 -2.186 24.05 2.38 6 115 3.354 1.349 2.006 10.32 2.77 -0.07 3 2.97 11.02 1.00E-9 7.5 5.5 1203 1.38 0.69 3.1
17.950 58.891 25.545 0.838 -1.316 25.53 3.28 5 115 3.392 1.369 2.023 10.94 3.79 -0.07 3 3.02 11.56 1.00E-9 8.3 6.0 1276 1.48 0.73 3.3
18.150 59.547 23.892 0.743 -0.607 23.88 3.11 5 115 3.430 1.390 2.040 10.03 3.63 -0.07 3 3.04 10.56 1.00E-9 7.9 5.7 1194 1.36 0.67 3.0
18.350 60.203 24.609 0.713 0.126 24.61 2.90 5 115 3.467 1.410 2.057 10.28 3.37 -0.07 3 3.02 10.89 1.00E-9 7.9 5.7 1231 1.41 0.69 3.1
18.550 60.860 26.079 0.776 0.898 26.09 2.97 5 115 3.505 1.431 2.074 10.89 3.44 -0.06 3 3.00 11.58 1.00E-9 8.3 6.0 1305 1.51 0.73 3.3
18.750 61.516 25.296 0.655 1.516 25.32 2.59 6 115 3.542 1.451 2.091 10.41 3.01 -0.06 3 2.98 11.12 1.00E-9 8.0 5.7 1266 1.45 0.69 3.1
18.950 62.172 27.216 0.466 3.524 27.27 1.71 6 115 3.580 1.472 2.108 11.23 1.97 -0.05 4 2.85 12.34 3.00E-8 8.0 5.6 1363 1.58 0.75 3.4
19.150 62.828 29.374 0.542 6.359 29.47 1.84 6 115 3.618 1.492 2.126 12.16 2.10 -0.04 4 2.84 13.41 3.00E-8 8.5 6.0 1473 1.72 0.81 3.6
19.350 63.484 29.851 0.491 8.153 29.97 1.64 6 115 3.655 1.513 2.143 12.28 1.87 -0.04 4 2.81 13.65 3.00E-8 8.5 6.0 1498 1.75 0.82 3.7
19.550 64.140 30.720 0.615 9.743 30.86 1.99 6 115 3.693 1.533 2.160 12.58 2.26 -0.03 4 2.85 13.88 3.00E-8 9.0 6.3 1543 1.81 0.84 3.8
19.750 64.797 32.592 0.959 10.774 32.75 2.93 5 115 3.730 1.554 2.177 13.33 3.30 -0.03 3 2.92 14.49 1.00E-9 9.9 6.9 1637 1.93 0.89 4.0
19.950 65.453 39.200 1.123 12.627 39.38 2.85 6 115 3.768 1.574 2.194 16.23 3.15 -0.02 4 2.84 17.98 3.00E-8 11.4 7.9 1969 2.37 1.08 4.9
20.150 66.109 40.699 1.372 13.880 40.90 3.36 5 115 3.806 1.594 2.211 16.78 3.70 -0.02 3 2.87 18.47 1.00E-9 12.0 8.3 2045 2.47 1.12 5.0
20.350 66.765 54.795 1.727 12.561 54.98 3.14 6 115 3.843 1.615 2.228 22.95 3.38 -0.01 4 2.74 26.05 3.00E-8 15.1 10.4 2749 3.41 1.53 6.9
20.550 67.421 54.670 1.787 3.461 54.72 3.26 6 115 3.881 1.635 2.245 22.64 3.51 -0.03 4 2.76 25.64 3.00E-8 15.2 10.4 2736 3.39 1.51 6.8
20.750 68.077 25.927 0.500 2.450 25.96 1.93 6 115 3.918 1.656 2.262 9.74 2.27 -0.07 3 2.94 10.59 1.00E-9 8.0 5.5 1298 1.47 0.65 2.9
20.950 68.734 25.058 0.421 2.127 25.09 1.68 6 115 3.956 1.676 2.280 9.27 1.99 -0.07 3 2.93 10.11 1.00E-9 7.7 5.2 1254 1.41 0.62 2.8
21.150 69.390 26.318 0.476 1.944 26.35 1.81 6 115 3.994 1.697 2.297 9.73 2.13 -0.07 3 2.93 10.63 1.00E-9 8.0 5.5 1317 1.49 0.65 2.9
21.350 70.046 28.037 0.536 1.867 28.06 1.91 6 115 4.031 1.717 2.314 10.39 2.23 -0.07 3 2.91 11.39 1.00E-9 8.5 5.7 1403 1.60 0.69 3.1
21.550 70.702 24.532 0.398 1.786 24.56 1.62 6 115 4.069 1.738 2.331 8.79 1.94 -0.08 3 2.94 9.58 1.00E-9 7.6 5.1 1228 1.37 0.59 2.6
21.750 71.358 24.733 0.375 1.706 24.76 1.52 6 115 4.106 1.758 2.348 8.79 1.82 -0.08 4 2.93 9.63 3.00E-8 7.6 5.1 1238 1.38 0.59 2.6
21.950 72.014 33.614 0.560 1.604 33.64 1.67 6 115 4.144 1.779 2.365 12.47 1.90 -0.06 4 2.81 14.07 3.00E-8 9.6 6.4 1682 1.97 0.83 3.7
22.150 72.671 36.154 0.609 1.614 36.18 1.68 6 115 4.182 1.799 2.382 13.43 1.90 -0.05 4 2.78 15.26 3.00E-8 10.2 6.8 1809 2.13 0.90 4.0
22.350 73.327 88.494 1.362 3.548 88.55 1.54 7 118 4.220 1.820 2.401 35.13 1.62 -0.02 5 2.40 43.93 3.00E-6 20.5 13.6 35 35 354 1095
22.550 73.983 200.308 3.528 3.966 200.36 1.76 8 121 4.260 1.840 2.420 81.04 1.80 -0.01 5 2.15 108.05 3.00E-6 41.8 27.6 56 39 801 1441
22.750 74.639 259.533 3.171 1.278 259.55 1.22 9 124 4.301 1.861 2.440 104.61 1.24 -0.01 6 1.96 146.72 3.00E-4 50.2 33.1 65 41 1038 1575
22.950 75.295 323.418 1.424 8.486 323.54 0.44 10 127 4.342 1.881 2.461 129.69 0.45 0.00 6 1.61 197.80 3.00E-4 55.4 36.3 75 42 1294 1700
23.150 75.951 304.443 0.904 12.385 304.62 0.30 10 127 4.384 1.902 2.483 120.94 0.30 0.00 6 1.55 185.25 3.00E-4 51.1 33.4 73 42 1218 1671
23.350 76.608 406.736 1.278 10.122 406.88 0.31 10 127 4.426 1.922 2.504 160.73 0.32 0.00 6 1.46 247.26 3.00E-4 66.2 43.0 84 43 1628 1846
23.550 77.264 435.995 1.024 6.886 436.09 0.23 10 127 4.468 1.943 2.525 170.93 0.24 0.00 6 1.37 264.06 3.00E-4 69.1 44.7 87 43 1744 1894
23.750 77.920 344.961 1.615 0.716 344.97 0.47 10 127 4.509 1.963 2.546 133.70 0.47 -0.01 6 1.62 207.41 3.00E-4 59.1 38.1 77 42 1380 1757
23.950 78.576 93.326 2.375 -1.225 93.31 2.55 7 118 4.548 1.983 2.565 34.61 2.68 -0.02 4 2.54 42.45 3.00E-8 23.2 14.9 4665 5.92 2.31 10.4
24.150 79.232 49.189 1.219 2.120 49.22 2.48 6 115 4.586 2.004 2.582 17.29 2.73 -0.04 4 2.78 19.91 3.00E-8 13.8 8.8 2461 2.98 1.15 5.2
24.350 79.888 81.313 2.325 3.085 81.36 2.86 6 115 4.623 2.024 2.599 29.53 3.03 -0.02 4 2.63 35.48 3.00E-8 21.1 13.4 4068 5.12 1.97 8.9
24.550 80.545 147.118 2.950 -0.747 147.11 2.01 7 118 4.662 2.045 2.617 54.43 2.07 -0.01 5 2.32 71.23 3.00E-6 33.0 21.0 45 37 588 1334
24.750 81.201 57.506 1.544 -4.481 57.44 2.69 6 115 4.699 2.065 2.634 20.02 2.93 -0.05 4 2.75 23.34 3.00E-8 15.9 10.1 2872 3.52 1.33 6.0
24.950 81.857 36.173 0.678 -4.987 36.10 1.88 6 115 4.737 2.086 2.651 11.83 2.16 -0.08 4 2.86 13.39 3.00E-8 10.6 6.7 1805 2.09 0.79 3.5
25.150 82.513 41.148 0.818 -4.899 41.08 1.99 6 115 4.775 2.106 2.668 13.60 2.25 -0.07 4 2.82 15.59 3.00E-8 11.8 7.4 2054 2.42 0.91 4.1
25.350 83.169 37.395 0.783 -4.755 37.33 2.10 6 115 4.812 2.127 2.686 12.11 2.41 -0.08 4 2.87 13.66 3.00E-8 11.1 7.0 1866 2.17 0.81 3.6
25.550 83.825 36.899 0.894 -4.682 36.83 2.43 6 115 4.850 2.147 2.703 11.83 2.80 -0.08 3 2.92 13.20 1.00E-9 11.2 7.0 1842 2.13 0.79 3.6
25.750 84.482 38.369 1.147 -4.615 38.30 3.00 6 115 4.887 2.168 2.720 12.29 3.43 -0.07 3 2.96 13.56 1.00E-9 12.0 7.5 1915 2.23 0.82 3.7
25.950 85.138 38.284 0.963 -4.492 38.22 2.52 6 115 4.925 2.188 2.737 12.16 2.89 -0.08 3 2.92 13.59 1.00E-9 11.6 7.2 1911 2.22 0.81 3.6
26.150 85.794 42.352 0.863 -4.296 42.29 2.04 6 115 4.963 2.209 2.754 13.55 2.31 -0.07 4 2.82 15.57 3.00E-8 12.2 7.6 2114 2.49 0.90 4.1
26.350 86.450 43.975 0.893 -4.120 43.92 2.03 6 115 5.000 2.229 2.771 14.04 2.29 -0.06 4 2.81 16.21 3.00E-8 12.6 7.8 2196 2.59 0.94 4.2
26.550 87.106 40.022 0.690 -3.969 39.96 1.73 7 118 5.039 2.250 2.789 12.52 1.97 -0.07 4 2.82 14.45 3.00E-8 11.5 7.1 1998 2.33 0.83 3.8
26.750 87.762 46.372 1.053 -3.797 46.32 2.27 6 115 5.076 2.270 2.806 14.70 2.55 -0.06 4 2.82 16.95 3.00E-8 13.3 8.2 2316 2.75 0.98 4.4
26.950 88.419 45.961 1.490 -3.527 45.91 3.24 6 115 5.114 2.291 2.824 14.45 3.65 -0.06 3 2.92 16.20 1.00E-9 14.0 8.6 2296 2.72 0.96 4.3
27.150 89.075 80.282 4.241 -3.274 80.23 5.29 11 131 5.157 2.311 2.846 26.38 5.65 -0.03 3 2.84 30.27 1.00E-9 23.4 14.3 4012 5.01 1.76 7.9
27.350 89.731 63.704 2.783 -3.078 63.66 4.37 5 115 5.194 2.331 2.863 20.42 4.76 -0.04 3 2.88 23.23 1.00E-9 18.9 11.5 3183 3.90 1.36 6.1
27.550 90.387 43.077 1.386 -2.829 43.04 3.22 6 115 5.232 2.352 2.880 13.13 3.67 -0.07 3 2.95 14.60 1.00E-9 13.4 8.1 2152 2.52 0.88 3.9
27.750 91.043 43.946 1.006 -2.720 43.91 2.29 6 115 5.270 2.372 2.897 13.34 2.60 -0.07 4 2.86 15.27 3.00E-8 12.9 7.8 2195 2.58 0.89 4.0
27.950 91.699 35.810 0.707 -2.527 35.77 1.98 6 115 5.307 2.393 2.914 10.45 2.32 -0.08 3 2.92 11.76 1.00E-9 10.9 6.6 1789 2.03 0.70 3.1
28.150 92.356 32.640 0.492 -2.351 32.61 1.51 7 118 5.346 2.413 2.933 9.30 1.80 -0.09 4 2.90 10.51 3.00E-8 9.8 5.9 1630 1.82 0.62 2.8
28.350 93.012 34.941 0.582 -2.246 34.91 1.67 6 115 5.383 2.434 2.950 10.01 1.97 -0.09 4 2.90 11.35 3.00E-8 10.5 6.3 1745 1.97 0.67 3.0
28.550 93.668 42.886 0.644 -2.102 42.86 1.50 7 118 5.422 2.454 2.968 12.61 1.72 -0.07 4 2.78 14.84 3.00E-8 12.1 7.2 2143 2.50 0.84 3.8
28.750 94.324 42.772 0.720 -1.891 42.74 1.68 7 118 5.461 2.475 2.986 12.49 1.93 -0.07 4 2.81 14.57 3.00E-8 12.2 7.3 2137 2.49 0.83 3.7
28.950 94.980 45.379 0.794 -1.403 45.36 1.75 7 118 5.499 2.495 3.004 13.27 1.99 -0.07 4 2.80 15.57 3.00E-8 12.9 7.6 2268 2.66 0.88 4.0
29.150 95.636 51.500 0.931 -0.122 51.50 1.81 7 118 5.538 2.516 3.022 15.21 2.03 -0.05 4 2.75 18.12 3.00E-8 14.2 8.4 2575 3.06 1.01 4.6
29.350 96.293 49.848 0.858 0.383 49.85 1.72 7 118 5.577 2.536 3.040 14.56 1.94 -0.06 4 2.76 17.34 3.00E-8 13.8 8.2 2493 2.95 0.97 4.4
29.550 96.949 51.395 0.871 0.825 51.41 1.69 7 118 5.615 2.557 3.059 14.97 1.90 -0.05 4 2.74 17.93 3.00E-8 14.1 8.3 2570 3.05 1.00 4.5
29.750 97.605 43.669 0.767 1.319 43.69 1.76 7 118 5.654 2.577 3.077 12.36 2.02 -0.07 4 2.82 14.42 3.00E-8 12.6 7.4 2184 2.54 0.82 3.7
29.950 98.261 54.116 1.044 2.186 54.15 1.93 7 118 5.693 2.598 3.095 15.66 2.15 -0.05 4 2.76 18.70 3.00E-8 15.0 8.8 2707 3.23 1.04 4.7
30.150 98.917 56.141 1.050 3.190 56.19 1.87 7 118 5.731 2.618 3.113 16.21 2.08 -0.05 4 2.73 19.51 3.00E-8 15.4 9.0 2809 3.36 1.08 4.9
30.350 99.573 53.801 1.141 3.780 53.86 2.12 7 118 5.770 2.639 3.131 15.36 2.37 -0.05 4 2.79 18.19 3.00E-8 15.2 8.8 2693 3.21 1.02 4.6
30.550 100.230 44.691 0.796 4.366 44.75 1.78 7 118 5.809 2.659 3.149 12.37 2.04 -0.06 4 2.83 14.46 3.00E-8 12.9 7.5 2238 2.60 0.82 3.7
30.750 100.886 40.098 0.804 5.019 40.17 2.00 6 115 5.846 2.680 3.167 10.84 2.34 -0.07 3 2.91 12.36 1.00E-9 12.1 7.0 2009 2.29 0.72 3.3
30.950 101.542 41.215 0.593 6.321 41.31 1.44 7 118 5.885 2.700 3.185 11.12 1.68 -0.06 4 2.82 13.06 3.00E-8 11.9 6.8 2065 2.36 0.74 3.3
31.150 102.198 36.106 0.504 8.641 36.23 1.39 7 118 5.923 2.720 3.203 9.46 1.66 -0.07 4 2.88 10.90 3.00E-8 10.7 6.2 1812 2.02 0.63 2.8
31.350 102.854 31.771 0.453 9.943 31.91 1.42 7 118 5.962 2.741 3.221 8.06 1.74 -0.08 3 2.95 9.07 1.00E-9 9.9 5.6 1596 1.73 0.54 2.4
31.550 103.511 33.022 0.388 11.308 33.18 1.17 7 118 6.001 2.761 3.239 8.39 1.43 -0.07 4 2.89 9.64 3.00E-8 9.9 5.7 1659 1.81 0.56 2.5
31.750 104.167 43.555 0.717 13.224 43.75 1.64 7 118 6.039 2.782 3.257 11.58 1.90 -0.05 4 2.84 13.57 3.00E-8 12.6 7.2 2187 2.51 0.77 3.5
31.950 104.823 106.476 2.565 12.877 106.66 2.41 7 118 6.078 2.802 3.276 30.71 2.55 -0.02 4 2.56 39.49 3.00E-8 26.8 15.2 5333 6.71 2.05 9.2
32.150 105.479 160.210 3.897 3.910 160.27 2.43 7 118 6.117 2.823 3.294 46.80 2.53 -0.02 5 2.42 63.23 3.00E-6 37.6 21.3 43 36 641 1482
32.350 106.135 320.811 2.237 -0.677 320.80 0.70 10 127 6.158 2.843 3.315 94.91 0.71 -0.01 6 1.84 157.00 3.00E-4 59.4 33.6 67 40 1283 1872
32.550 106.791 348.485 1.911 -5.134 348.41 0.55 10 127 6.200 2.864 3.336 102.57 0.56 -0.01 6 1.75 175.34 3.00E-4 62.5 35.2 71 41 1394 1929
32.750 107.448 252.075 2.662 -6.433 251.98 1.06 9 124 6.241 2.884 3.357 73.21 1.08 -0.01 6 2.04 113.62 3.00E-4 50.3 28.2 57 39 1008 1735
32.950 108.104 354.196 1.675 -7.036 354.09 0.47 10 127 6.283 2.905 3.378 102.97 0.48 -0.01 6 1.71 179.28 3.00E-4 62.8 35.1 72 41 1416 1947
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Units: Imperial
Data averaging interval: 0.200 meters

Client: PARIKH CONSULTANTS Assumed depth of water: 13.003 feet
Site: HWY 101 Net area ratio of cone: 0.80
Engineer: D.WANG Unit weight of water: 62.4 lb/ft3

Relative density constant, CDR: 350
Sounding: BR-2 Young's modulus for sands, a: 4
Date: 12/17/2007 Small strain shear modulus number, SG (sands):180
Time: 9:01 AM Small strain shear modulus number, CG (clays): 50

Nkt for clays: 15
OCR number, kocr: 0.3

Interpretation based on Lunne, Robertson and Powell, 1997

Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT Unit Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized 
cone 

resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, 

Bq
Soil Behavior Type 
(normalized) SBTn SBTn Index, Ic

Normalized 
Cone 

resistance, Qtn
Estimated 

permeability, kSBT SPT N60
SPT 

(N1)60
Relative 

Density, Dr
Friction 

Angle, φ'
Young's 

modulus, Es

Small strain 
shear modulus, 

Go

Undrained 
shear strength, 

su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

0.150 0.492 0.000 0.000 0.000 0.000
0.350 1.148 0.000 0.000 0.000 0.000
0.550 1.804 0.000 0.000 0.000 0.000
0.750 2.461 0.000 0.000 0.000 0.000
0.950 3.117 0.000 0.000 0.000 0.000
1.150 3.773 0.000 0.000 0.000 0.000
1.350 4.429 0.000 0.000 0.000 0.000
1.550 5.085 47.564 0.495 0.747 47.57 1.04 7 118 0.299 0.000 0.299 157.88 1.05 0.00 6 1.78 88.43 3.00E-4 8.6 16.2 50 43 190 445
1.750 5.741 99.968 0.984 0.627 99.98 0.98 8 121 0.339 0.000 0.339 293.81 0.99 0.00 6 1.57 166.33 3.00E-4 16.9 29.9 69 46 400 594
1.950 6.398 88.627 0.684 0.557 88.64 0.77 8 121 0.379 0.000 0.379 232.98 0.78 0.00 6 1.56 139.40 3.00E-4 14.9 25.0 63 45 355 592
2.150 7.054 67.511 0.596 -0.049 67.51 0.88 8 121 0.418 0.000 0.418 160.32 0.89 0.00 6 1.72 103.16 3.00E-4 12.0 19.1 54 43 270 559
2.350 7.710 58.248 0.596 -0.141 58.25 1.02 8 121 0.458 0.000 0.458 126.12 1.03 0.00 6 1.84 87.33 3.00E-4 10.8 16.4 50 42 233 548
2.550 8.366 45.904 0.739 -0.204 45.90 1.61 7 118 0.497 0.000 0.497 91.39 1.63 0.00 5 2.08 69.19 3.00E-6 9.3 13.6 44 40 184 520
2.750 9.022 34.246 0.775 -0.793 34.23 2.26 6 115 0.534 0.000 0.534 63.06 2.30 0.00 5 2.30 51.31 3.00E-6 7.6 10.7 38 38 137 483
2.950 9.678 32.329 0.752 -0.353 32.32 2.33 6 115 0.572 0.000 0.572 55.51 2.37 0.00 5 2.35 46.52 3.00E-6 7.3 10.0 36 37 129 485
3.150 10.335 34.201 0.665 -0.420 34.19 1.94 6 115 0.610 0.000 0.610 55.09 1.98 0.00 5 2.30 46.64 3.00E-6 7.6 10.0 37 37 137 505
3.350 10.991 37.036 0.464 -1.139 37.02 1.25 7 118 0.648 0.000 0.648 56.11 1.28 0.00 5 2.17 47.49 3.00E-6 7.8 10.0 37 37 148 529
3.550 11.647 37.070 0.411 -3.046 37.03 1.11 7 118 0.687 0.000 0.687 52.90 1.13 -0.01 5 2.16 45.61 3.00E-6 7.8 9.6 36 37 148 539
3.750 12.303 26.854 0.413 -3.715 26.80 1.54 6 115 0.724 0.000 0.724 35.99 1.58 -0.01 5 2.38 32.41 3.00E-6 6.2 7.5 30 35 107 493
3.950 12.959 22.392 0.341 -4.684 22.32 1.53 6 115 0.762 0.000 0.762 28.30 1.58 -0.02 5 2.47 26.05 3.00E-6 5.4 6.3 27 33 89 472
4.150 13.615 9.943 0.220 -5.107 9.87 2.23 5 115 0.800 0.019 0.781 11.62 2.43 -0.04 4 2.89 11.19 3.00E-8 3.0 3.5 493 0.60 0.77 3.5
4.350 14.272 7.420 0.114 -4.396 7.36 1.54 5 115 0.837 0.040 0.798 8.17 1.74 -0.05 3 2.95 7.93 1.00E-9 2.3 2.6 368 0.43 0.54 2.5
4.550 14.928 8.032 0.082 -2.034 8.00 1.02 1 111 0.874 0.060 0.814 8.76 1.15 -0.03 4 2.83 8.44 3.00E-8 2.3 2.7 400 0.48 0.58 2.6
4.750 15.584 9.731 0.077 5.562 9.81 0.78 6 115 0.911 0.081 0.831 10.71 0.86 0.04 4 2.70 10.25 3.00E-8 2.6 3.0 491 0.59 0.71 3.2
4.950 16.240 14.761 0.119 39.097 15.32 0.78 6 115 0.949 0.101 0.848 16.95 0.83 0.19 5 2.51 16.08 3.00E-6 3.6 4.0 21 30 61 431
5.150 16.896 21.467 0.258 18.015 21.73 1.19 6 115 0.987 0.121 0.865 23.97 1.24 0.06 5 2.47 22.79 3.00E-6 5.2 5.7 26 32 87 488
5.350 17.552 15.730 0.146 36.400 16.25 0.90 6 115 1.024 0.142 0.882 17.26 0.96 0.16 5 2.54 16.55 3.00E-6 3.9 4.3 22 30 65 446
5.550 18.209 13.853 0.109 57.669 14.68 0.74 6 115 1.062 0.162 0.899 15.15 0.80 0.29 5 2.55 14.60 3.00E-6 3.5 3.8 20 29 59 434
5.750 18.865 11.831 0.094 51.772 12.58 0.74 6 115 1.099 0.183 0.916 12.52 0.82 0.31 4 2.63 12.16 3.00E-8 3.1 3.3 629 0.77 0.83 3.8
5.950 19.521 10.556 0.083 58.152 11.39 0.73 6 115 1.137 0.203 0.934 10.99 0.81 0.39 4 2.68 10.73 3.00E-8 2.8 3.0 570 0.68 0.73 3.3
6.150 20.177 12.728 0.126 53.016 13.49 0.94 6 115 1.175 0.224 0.951 12.96 1.03 0.29 4 2.66 12.69 3.00E-8 3.4 3.5 675 0.82 0.86 3.9
6.350 20.833 13.547 0.145 45.956 14.21 1.02 6 115 1.212 0.244 0.968 13.43 1.11 0.24 4 2.66 13.20 3.00E-8 3.6 3.7 710 0.87 0.90 4.0
6.550 21.490 13.809 0.132 47.331 14.49 0.91 6 115 1.250 0.265 0.985 13.44 1.00 0.24 4 2.64 13.25 3.00E-8 3.6 3.7 725 0.88 0.90 4.0
6.750 22.146 17.680 0.199 39.777 18.25 1.09 6 115 1.287 0.285 1.002 16.93 1.17 0.15 4 2.59 16.73 3.00E-8 4.5 4.6 913 1.13 1.13 5.1
6.950 22.802 17.736 0.216 8.914 17.86 1.21 6 115 1.325 0.306 1.019 16.23 1.30 0.02 4 2.62 16.10 3.00E-8 4.6 4.7 893 1.10 1.08 4.9
7.150 23.458 18.220 0.279 29.534 18.65 1.50 6 115 1.363 0.326 1.036 16.68 1.62 0.10 4 2.66 16.61 3.00E-8 4.8 4.9 932 1.15 1.11 5.0
7.350 24.114 34.474 0.410 5.389 34.55 1.19 7 118 1.401 0.347 1.054 31.44 1.24 0.00 5 2.37 31.41 3.00E-6 7.9 7.9 30 34 138 608
7.550 24.770 23.968 0.398 7.459 24.08 1.65 6 115 1.439 0.367 1.072 21.12 1.76 0.01 4 2.60 21.18 3.00E-8 6.1 6.1 1204 1.51 1.41 6.3
7.750 25.427 50.578 0.617 -1.135 50.56 1.22 7 118 1.477 0.388 1.090 45.04 1.26 -0.01 5 2.24 45.47 3.00E-6 11.0 10.8 36 36 202 698
7.950 26.083 49.914 0.500 -5.968 49.83 1.00 7 118 1.516 0.408 1.108 43.61 1.03 -0.02 5 2.21 44.27 3.00E-6 10.7 10.4 36 36 199 698
8.150 26.739 19.262 0.322 -7.085 19.16 1.68 6 115 1.554 0.429 1.125 15.65 1.83 -0.05 4 2.72 15.82 3.00E-8 5.2 5.1 958 1.17 1.04 4.7
8.350 27.395 31.444 0.482 -7.381 31.34 1.54 6 115 1.591 0.449 1.142 26.04 1.62 -0.03 5 2.50 26.53 3.00E-6 7.7 7.4 28 33 125 604
8.550 28.051 17.485 0.312 -7.839 17.37 1.80 6 115 1.629 0.469 1.159 13.58 1.98 -0.07 4 2.79 13.77 3.00E-8 4.9 4.7 869 1.05 0.91 4.1
8.750 28.707 12.589 0.188 -4.942 12.52 1.50 5 115 1.666 0.490 1.176 9.22 1.73 -0.08 4 2.90 9.34 3.00E-8 3.8 3.6 626 0.72 0.61 2.8
8.950 29.364 22.726 0.367 10.011 22.87 1.61 6 115 1.704 0.510 1.194 17.73 1.73 0.01 4 2.66 18.15 3.00E-8 6.0 5.6 1144 1.41 1.18 5.3
9.150 30.020 40.601 0.432 -0.888 40.59 1.06 7 118 1.743 0.531 1.212 32.06 1.11 -0.02 5 2.34 33.35 3.00E-6 9.2 8.6 31 34 162 672
9.350 30.676 14.845 0.220 -7.018 14.74 1.49 6 115 1.780 0.551 1.229 10.55 1.69 -0.08 4 2.84 10.77 3.00E-8 4.3 4.0 737 0.86 0.70 3.2
9.550 31.332 10.538 0.139 -6.489 10.44 1.33 5 115 1.818 0.572 1.246 6.92 1.61 -0.12 3 2.99 7.03 1.00E-9 3.4 3.1 522 0.58 0.46 2.1
9.750 31.988 10.879 0.142 4.293 10.94 1.30 5 115 1.855 0.592 1.263 7.19 1.57 -0.03 3 2.97 7.32 1.00E-9 3.4 3.1 547 0.61 0.48 2.2
9.950 32.644 18.501 0.191 53.295 19.27 0.99 6 115 1.893 0.613 1.280 13.57 1.10 0.19 4 2.66 14.09 3.00E-8 4.9 4.4 963 1.16 0.90 4.1
10.150 33.301 21.785 0.222 67.605 22.76 0.98 6 115 1.931 0.633 1.297 16.05 1.07 0.20 4 2.59 16.78 3.00E-8 5.5 5.0 1138 1.39 1.07 4.8
10.350 33.957 31.817 0.549 18.851 32.09 1.71 6 115 1.968 0.654 1.314 22.91 1.82 0.02 4 2.58 24.03 3.00E-8 8.0 7.2 1604 2.01 1.53 6.9
10.550 34.613 26.821 0.508 -1.748 26.80 1.90 6 115 2.006 0.674 1.332 18.62 2.05 -0.03 4 2.68 19.44 3.00E-8 7.1 6.4 1340 1.65 1.24 5.6
10.750 35.269 13.871 0.344 5.086 13.94 2.47 5 115 2.043 0.695 1.349 8.82 2.89 -0.03 3 3.03 9.00 1.00E-9 4.5 4.0 697 0.79 0.59 2.6
10.950 35.925 13.731 0.364 34.455 14.23 2.56 5 115 2.081 0.715 1.366 8.89 3.00 0.15 3 3.04 9.08 1.00E-9 4.5 4.0 711 0.81 0.59 2.7
11.150 36.581 15.992 0.488 32.171 16.46 2.96 5 115 2.119 0.736 1.383 10.37 3.40 0.11 3 3.02 10.61 1.00E-9 5.2 4.5 823 0.96 0.69 3.1
11.350 37.238 14.249 0.452 23.729 14.59 3.10 5 115 2.156 0.756 1.400 8.88 3.64 0.08 3 3.09 9.05 1.00E-9 4.8 4.2 730 0.83 0.59 2.7
11.550 37.894 14.772 0.339 53.961 15.55 2.18 5 115 2.194 0.777 1.417 9.42 2.54 0.23 3 2.98 9.70 1.00E-9 4.7 4.0 777 0.89 0.63 2.8
11.750 38.550 23.428 0.394 90.837 24.74 1.59 6 115 2.231 0.797 1.434 15.69 1.75 0.26 4 2.70 16.58 3.00E-8 6.3 5.4 1237 1.50 1.05 4.7
11.950 39.206 21.284 0.316 84.651 22.50 1.41 6 115 2.269 0.818 1.451 13.94 1.56 0.26 4 2.72 14.74 3.00E-8 5.8 4.9 1125 1.35 0.93 4.2
12.150 39.862 27.623 0.395 77.542 28.74 1.37 6 115 2.307 0.838 1.469 18.00 1.49 0.18 4 2.62 19.26 3.00E-8 7.1 6.0 1437 1.76 1.20 5.4
12.350 40.518 24.334 0.354 56.759 25.15 1.41 6 115 2.344 0.858 1.486 15.35 1.55 0.14 4 2.68 16.35 3.00E-8 6.5 5.5 1258 1.52 1.02 4.6
12.550 41.175 20.913 0.322 69.396 21.91 1.47 6 115 2.382 0.879 1.503 13.00 1.65 0.21 4 2.76 13.77 3.00E-8 5.8 4.9 1096 1.30 0.87 3.9
12.750 41.831 21.746 0.263 75.251 22.83 1.15 6 115 2.419 0.899 1.520 13.43 1.29 0.22 4 2.69 14.35 3.00E-8 5.8 4.9 1141 1.36 0.90 4.0
12.950 42.487 19.735 0.219 74.983 20.81 1.05 6 115 2.457 0.920 1.537 11.94 1.19 0.24 4 2.72 12.75 3.00E-8 5.4 4.5 1041 1.22 0.80 3.6
13.150 43.143 17.942 0.215 83.033 19.14 1.12 6 115 2.495 0.940 1.554 10.71 1.29 0.30 4 2.78 11.38 3.00E-8 5.0 4.2 957 1.11 0.71 3.2
13.350 43.799 16.131 0.280 84.641 17.35 1.62 6 115 2.532 0.961 1.571 9.43 1.89 0.35 4 2.91 9.88 3.00E-8 4.9 4.0 868 0.99 0.63 2.8
13.550 44.455 41.348 0.595 43.538 41.97 1.42 7 118 2.571 0.981 1.589 24.79 1.51 0.05 5 2.50 27.35 3.00E-6 10.1 8.2 28 32 168 744
13.750 45.112 58.493 1.085 -5.234 58.42 1.86 7 118 2.609 1.002 1.608 34.71 1.94 -0.02 5 2.45 38.66 3.00E-6 13.9 11.3 33 35 234 834
13.950 45.768 71.009 1.174 -7.427 70.90 1.66 7 118 2.648 1.022 1.626 41.98 1.72 -0.02 5 2.35 47.48 3.00E-6 16.2 13.0 37 36 284 893
14.150 46.424 67.394 1.279 -4.625 67.33 1.90 7 118 2.687 1.043 1.644 39.32 1.98 -0.02 5 2.41 44.26 3.00E-6 15.8 12.6 36 35 269 881
14.350 47.080 69.995 1.352 -3.359 69.95 1.93 7 118 2.725 1.063 1.662 40.44 2.01 -0.02 5 2.41 45.69 3.00E-6 16.3 13.0 36 36 280 895
14.550 47.736 91.585 0.995 -5.784 91.50 1.09 8 121 2.765 1.084 1.681 52.78 1.12 -0.02 5 2.16 61.89 3.00E-6 19.2 15.2 42 37 366 983
14.750 48.392 76.824 1.057 -7.187 76.72 1.38 7 118 2.804 1.104 1.699 43.49 1.43 -0.02 5 2.29 50.25 3.00E-6 17.0 13.4 38 36 307 930
14.950 49.049 47.436 1.251 -8.502 47.31 2.64 6 115 2.841 1.125 1.717 25.91 2.81 -0.04 4 2.65 28.50 3.00E-8 12.4 9.8 2366 2.96 1.73 7.8
15.150 49.705 29.945 0.603 -8.749 29.82 2.02 6 115 2.879 1.145 1.734 15.54 2.24 -0.07 4 2.77 16.83 3.00E-8 8.4 6.5 1491 1.80 1.04 4.7
15.350 50.361 19.161 0.380 -8.520 19.04 1.99 6 115 2.916 1.166 1.751 9.21 2.35 -0.11 3 2.97 9.69 1.00E-9 6.0 4.7 952 1.07 0.61 2.8
15.550 51.017 18.599 0.369 -6.242 18.51 1.99 6 115 2.954 1.186 1.768 8.80 2.37 -0.11 3 2.99 9.24 1.00E-9 5.9 4.6 925 1.04 0.59 2.6
15.750 51.673 18.231 0.447 1.311 18.25 2.45 5 115 2.992 1.207 1.785 8.55 2.93 -0.07 3 3.05 8.90 1.00E-9 6.0 4.6 913 1.02 0.57 2.6
15.950 52.329 18.432 0.449 36.623 18.96 2.37 5 115 3.029 1.227 1.802 8.84 2.82 0.09 3 3.03 9.24 1.00E-9 6.0 4.6 948 1.06 0.59 2.7
16.150 52.986 18.042 0.491 73.333 19.10 2.57 5 115 3.067 1.247 1.819 8.81 3.06 0.25 3 3.05 9.19 1.00E-9 5.9 4.5 955 1.07 0.59 2.6
16.350 53.642 18.231 0.572 80.280 19.39 2.95 5 115 3.104 1.268 1.836 8.87 3.51 0.28 3 3.08 9.21 1.00E-9 6.1 4.7 969 1.09 0.59 2.7
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Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT Unit Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized 
cone 

resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, 

Bq
Soil Behavior Type 
(normalized) SBTn SBTn Index, Ic

Normalized 
Cone 

resistance, Qtn
Estimated 

permeability, kSBT SPT N60
SPT 

(N1)60
Relative 

Density, Dr
Friction 

Angle, φ'
Young's 

modulus, Es

Small strain 
shear modulus, 

Go

Undrained 
shear strength, 

su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

16.550 54.298 18.081 0.567 83.558 19.28 2.94 5 115 3.142 1.288 1.854 8.71 3.51 0.29 3 3.09 9.04 1.00E-9 6.1 4.6 964 1.08 0.58 2.6
16.750 54.954 20.465 0.558 83.798 21.67 2.58 5 115 3.180 1.309 1.871 9.89 3.02 0.26 3 3.00 10.41 1.00E-9 6.6 4.9 1084 1.23 0.66 3.0
16.950 55.610 18.454 0.572 90.390 19.76 2.89 5 115 3.217 1.329 1.888 8.76 3.46 0.31 3 3.08 9.11 1.00E-9 6.2 4.6 988 1.10 0.58 2.6
17.150 56.266 19.072 0.770 73.816 20.14 3.83 4 115 3.255 1.350 1.905 8.86 4.56 0.23 3 3.15 9.12 1.00E-9 6.7 5.0 1007 1.13 0.59 2.7
17.350 56.923 18.560 0.657 73.604 19.62 3.35 5 115 3.292 1.370 1.922 8.49 4.03 0.24 3 3.13 8.77 1.00E-9 6.4 4.8 981 1.09 0.57 2.5
17.550 57.579 18.616 0.606 88.860 19.90 3.05 5 115 3.330 1.391 1.939 8.54 3.66 0.30 3 3.10 8.87 1.00E-9 6.4 4.7 995 1.10 0.57 2.6
17.750 58.235 19.796 0.824 66.763 20.76 3.97 4 115 3.368 1.411 1.956 8.89 4.74 0.20 3 3.15 9.14 1.00E-9 7.0 5.2 1038 1.16 0.59 2.7
17.950 58.891 20.437 0.834 62.984 21.34 3.91 4 115 3.405 1.432 1.973 9.09 4.65 0.17 3 3.14 9.38 1.00E-9 7.2 5.2 1067 1.20 0.61 2.7
18.150 59.547 19.485 0.630 90.706 20.79 3.03 5 115 3.443 1.452 1.991 8.72 3.63 0.29 3 3.09 9.07 1.00E-9 6.6 4.8 1040 1.16 0.58 2.6
18.350 60.203 20.276 0.691 95.694 21.65 3.19 5 115 3.480 1.473 2.008 9.05 3.80 0.30 3 3.09 9.43 1.00E-9 6.9 5.0 1083 1.21 0.60 2.7
18.550 60.860 20.331 0.684 80.171 21.49 3.18 5 115 3.518 1.493 2.025 8.87 3.80 0.24 3 3.10 9.24 1.00E-9 6.9 5.0 1074 1.20 0.59 2.7
18.750 61.516 20.526 0.417 100.485 21.97 1.90 6 115 3.555 1.514 2.042 9.02 2.26 0.31 3 2.97 9.64 1.00E-9 6.4 4.6 1099 1.23 0.60 2.7
18.950 62.172 19.952 0.408 106.861 21.49 1.90 6 115 3.593 1.534 2.059 8.69 2.28 0.34 3 2.98 9.27 1.00E-9 6.3 4.5 1075 1.19 0.58 2.6
19.150 62.828 19.824 0.420 107.812 21.38 1.96 6 115 3.631 1.555 2.076 8.55 2.37 0.35 3 3.00 9.10 1.00E-9 6.3 4.5 1069 1.18 0.57 2.6
19.350 63.484 19.724 0.392 124.707 21.52 1.82 6 115 3.668 1.575 2.093 8.53 2.20 0.41 3 2.98 9.12 1.00E-9 6.2 4.4 1076 1.19 0.57 2.6
19.550 64.140 23.294 0.687 93.407 24.64 2.79 5 115 3.706 1.595 2.110 9.92 3.28 0.25 3 3.02 10.52 1.00E-9 7.6 5.3 1232 1.40 0.66 3.0
19.750 64.797 30.675 1.135 73.354 31.73 3.58 5 115 3.743 1.616 2.128 13.16 4.05 0.13 3 2.98 14.09 1.00E-9 9.7 6.8 1587 1.87 0.88 3.9
19.950 65.453 39.337 1.333 74.820 40.41 3.30 5 115 3.781 1.636 2.145 17.08 3.64 0.10 3 2.86 18.78 1.00E-9 11.6 8.1 2021 2.44 1.14 5.1
20.150 66.109 31.165 0.822 34.747 31.67 2.60 6 115 3.819 1.657 2.162 12.88 2.95 0.03 3 2.90 14.05 1.00E-9 9.4 6.6 1583 1.86 0.86 3.9
20.350 66.765 22.904 0.624 24.663 23.26 2.68 5 115 3.856 1.677 2.179 8.91 3.22 0.01 3 3.06 9.40 1.00E-9 7.6 5.3 1163 1.29 0.59 2.7
20.550 67.421 23.412 0.530 44.796 24.06 2.20 6 115 3.894 1.698 2.196 9.18 2.63 0.08 3 3.00 9.83 1.00E-9 7.5 5.2 1203 1.34 0.61 2.8
20.750 68.077 26.932 0.620 76.861 28.04 2.21 6 115 3.931 1.718 2.213 10.89 2.57 0.16 3 2.93 11.84 1.00E-9 8.2 5.7 1402 1.61 0.73 3.3
20.950 68.734 46.461 0.961 79.840 47.61 2.02 6 115 3.969 1.739 2.230 19.57 2.20 0.09 4 2.68 22.51 3.00E-8 12.4 8.5 2381 2.91 1.30 5.9
21.150 69.390 113.437 1.422 0.356 113.44 1.25 8 121 4.009 1.759 2.249 48.65 1.30 -0.02 5 2.23 62.12 3.00E-6 24.4 16.8 42 37 454 1163
21.350 70.046 63.751 1.852 12.625 63.93 2.90 6 115 4.046 1.780 2.267 26.42 3.09 -0.01 4 2.67 30.57 3.00E-8 16.9 11.5 3197 3.99 1.76 7.9
21.550 70.702 187.197 1.993 7.768 187.31 1.06 9 124 4.087 1.800 2.287 80.12 1.09 -0.01 6 2.01 108.18 3.00E-4 36.9 25.1 56 39 749 1383
21.750 71.358 513.404 2.438 10.744 513.56 0.47 10 127 4.129 1.821 2.308 220.71 0.48 0.00 6 1.44 325.98 3.00E-4 83.1 56.3 97 45 2054 1941
21.950 72.014 568.070 2.989 10.557 568.22 0.53 10 127 4.171 1.841 2.329 242.14 0.53 0.00 6 1.44 359.28 3.00E-4 91.9 61.9 101 45 2273 2014
22.150 72.671 482.991 1.658 8.262 483.11 0.34 10 127 4.212 1.862 2.351 203.72 0.35 0.00 6 1.39 303.65 3.00E-4 76.9 51.6 93 44 1932 1914
22.350 73.327 503.740 2.967 0.539 503.75 0.59 10 127 4.254 1.882 2.372 210.58 0.59 0.00 6 1.52 315.29 3.00E-4 83.6 55.8 95 44 2015 1946
22.550 73.983 421.435 2.918 9.016 421.56 0.69 10 127 4.296 1.903 2.393 174.35 0.70 0.00 6 1.63 262.21 3.00E-4 72.5 48.2 87 43 1686 1840
22.750 74.639 643.479 2.450 -3.454 643.43 0.38 10 127 4.338 1.923 2.415 264.68 0.38 0.00 7 1.32 399.83 3.00E-2 100.3 66.4 107 45 2574 2124
22.950 75.295 572.588 2.100 -7.300 572.48 0.37 10 127 4.379 1.944 2.436 233.22 0.37 0.00 6 1.35 353.86 3.00E-4 90.2 59.5 101 45 2290 2049
23.150 75.951 394.976 1.479 -8.206 394.86 0.37 10 127 4.421 1.964 2.457 158.89 0.38 -0.01 6 1.50 242.14 3.00E-4 65.1 42.8 83 43 1579 1816
23.350 76.608 405.911 2.541 -8.470 405.79 0.63 10 127 4.463 1.984 2.479 161.92 0.63 -0.01 6 1.62 247.82 3.00E-4 69.7 45.6 84 43 1623 1838
23.550 77.264 354.804 3.261 0.546 354.81 0.92 9 124 4.504 2.005 2.499 140.19 0.93 -0.01 6 1.78 207.86 3.00E-4 64.3 41.9 77 42 1419 1762
23.750 77.920 298.740 2.293 10.828 298.90 0.77 9 124 4.544 2.025 2.519 116.85 0.78 0.00 6 1.79 173.42 3.00E-4 54.4 35.2 70 41 1196 1669
23.950 78.576 522.300 2.297 11.061 522.46 0.44 10 127 4.586 2.046 2.540 203.86 0.44 0.00 6 1.45 315.88 3.00E-4 84.8 54.7 95 44 2090 2016
24.150 79.232 505.238 2.617 12.361 505.42 0.52 10 127 4.628 2.066 2.562 195.50 0.52 0.00 6 1.51 304.18 3.00E-4 83.5 53.7 93 44 2022 1999
24.350 79.888 287.216 2.128 12.055 287.39 0.74 9 124 4.669 2.087 2.582 109.50 0.75 0.00 6 1.80 163.77 3.00E-4 52.5 33.6 68 41 1150 1661
24.550 80.545 158.678 1.813 15.347 158.90 1.14 9 124 4.709 2.107 2.602 59.26 1.18 -0.01 5 2.13 81.36 3.00E-6 32.9 21.0 48 38 636 1366
24.750 81.201 389.473 1.523 5.382 389.55 0.39 10 127 4.751 2.128 2.623 146.68 0.40 0.00 6 1.54 230.96 3.00E-4 65.1 41.3 81 43 1558 1848
24.950 81.857 177.516 2.126 -3.736 177.46 1.20 9 124 4.792 2.148 2.644 65.31 1.23 -0.01 5 2.11 90.71 3.00E-6 36.5 23.1 51 38 710 1425
25.150 82.513 117.520 2.850 -4.974 117.45 2.43 7 118 4.831 2.169 2.662 42.31 2.53 -0.02 5 2.46 53.53 3.00E-6 28.0 17.7 39 36 470 1245
25.350 83.169 38.423 1.501 -5.171 38.35 3.91 5 115 4.868 2.189 2.679 12.50 4.48 -0.08 3 3.02 13.53 1.00E-9 12.5 7.8 1917 2.23 0.83 3.7
25.550 83.825 34.942 1.352 -3.941 34.89 3.87 5 115 4.906 2.210 2.696 11.12 4.51 -0.08 3 3.06 11.90 1.00E-9 11.6 7.3 1744 2.00 0.74 3.3
25.750 84.482 33.237 0.986 -2.083 33.21 2.97 5 115 4.943 2.230 2.713 10.42 3.49 -0.08 3 3.02 11.30 1.00E-9 10.8 6.7 1660 1.88 0.69 3.1
25.950 85.138 37.983 0.948 -0.472 37.98 2.50 6 115 4.981 2.251 2.730 12.08 2.87 -0.07 3 2.92 13.49 1.00E-9 11.6 7.2 1899 2.20 0.81 3.6
26.150 85.794 39.754 0.877 0.698 39.76 2.20 6 115 5.019 2.271 2.747 12.65 2.52 -0.06 4 2.87 14.33 3.00E-8 11.8 7.3 1988 2.32 0.84 3.8
26.350 86.450 39.014 1.001 1.590 39.04 2.56 6 115 5.056 2.292 2.765 12.29 2.95 -0.06 3 2.92 13.74 1.00E-9 11.9 7.3 1952 2.27 0.82 3.7
26.550 87.106 45.447 1.645 2.897 45.49 3.62 5 115 5.094 2.312 2.782 14.52 4.07 -0.05 3 2.95 16.13 1.00E-9 14.0 8.7 2274 2.69 0.97 4.4
26.750 87.762 45.881 1.780 4.533 45.95 3.87 5 115 5.131 2.332 2.799 14.58 4.36 -0.05 3 2.96 16.12 1.00E-9 14.3 8.8 2297 2.72 0.97 4.4
26.950 88.419 55.629 2.000 7.733 55.74 3.59 5 115 5.169 2.353 2.816 17.96 3.95 -0.04 3 2.87 20.44 1.00E-9 16.4 10.1 2787 3.37 1.20 5.4
27.150 89.075 71.638 2.854 12.280 71.82 3.97 5 115 5.206 2.373 2.833 23.51 4.28 -0.02 3 2.80 27.32 1.00E-9 20.3 12.4 3591 4.44 1.57 7.1
27.350 89.731 67.009 2.726 15.541 67.23 4.05 5 115 5.244 2.394 2.850 21.75 4.40 -0.02 3 2.83 25.05 1.00E-9 19.4 11.8 3362 4.13 1.45 6.5
27.550 90.387 49.954 1.588 19.450 50.23 3.16 6 115 5.282 2.414 2.867 15.68 3.53 -0.02 3 2.88 17.81 1.00E-9 14.9 9.0 2512 3.00 1.05 4.7
27.750 91.043 39.203 1.201 21.304 39.51 3.04 6 115 5.319 2.435 2.884 11.85 3.51 -0.03 3 2.98 13.09 1.00E-9 12.4 7.5 1975 2.28 0.79 3.6
27.950 91.699 33.822 0.954 26.482 34.20 2.79 6 115 5.357 2.455 2.902 9.94 3.31 -0.02 3 3.02 10.83 1.00E-9 11.0 6.6 1710 1.92 0.66 3.0
28.150 92.356 31.298 0.856 32.153 31.76 2.70 6 115 5.394 2.476 2.919 9.03 3.25 -0.01 3 3.05 9.76 1.00E-9 10.3 6.2 1588 1.76 0.60 2.7
28.350 93.012 32.891 0.869 41.413 33.49 2.60 6 115 5.432 2.496 2.936 9.56 3.10 0.02 3 3.02 10.43 1.00E-9 10.7 6.4 1674 1.87 0.64 2.9
28.550 93.668 41.431 1.085 52.956 42.19 2.57 6 115 5.470 2.517 2.953 12.44 2.95 0.04 3 2.92 14.03 1.00E-9 12.6 7.5 2110 2.45 0.83 3.7
28.750 94.324 38.925 1.232 40.024 39.50 3.12 6 115 5.507 2.537 2.970 11.45 3.62 0.01 3 3.00 12.60 1.00E-9 12.4 7.4 1975 2.27 0.76 3.4
28.950 94.980 34.869 1.089 81.289 36.04 3.02 6 115 5.545 2.558 2.987 10.21 3.57 0.11 3 3.03 11.12 1.00E-9 11.4 6.8 1802 2.03 0.68 3.1
29.150 95.636 37.281 1.197 119.102 39.00 3.07 6 115 5.582 2.578 3.004 11.12 3.58 0.18 3 3.00 12.23 1.00E-9 11.9 7.1 1950 2.23 0.74 3.3
29.350 96.293 45.391 1.480 107.844 46.94 3.15 6 115 5.620 2.599 3.021 13.68 3.58 0.13 3 2.93 15.39 1.00E-9 13.9 8.2 2347 2.75 0.91 4.1
29.550 96.949 45.442 1.383 147.871 47.57 2.91 6 115 5.658 2.619 3.039 13.79 3.30 0.19 3 2.91 15.65 1.00E-9 13.7 8.1 2379 2.79 0.92 4.1
29.750 97.605 86.149 2.771 109.346 87.72 3.16 6 115 5.695 2.640 3.056 26.84 3.38 0.06 4 2.69 32.69 3.00E-8 23.0 13.6 4386 5.47 1.79 8.1
29.950 98.261 117.024 3.986 12.658 117.21 3.40 6 115 5.733 2.660 3.073 36.28 3.58 -0.02 4 2.61 45.38 3.00E-8 30.0 17.6 5860 7.43 2.42 10.9
30.150 98.917 172.414 2.685 7.624 172.52 1.56 8 121 5.772 2.681 3.092 53.93 1.61 -0.01 5 2.25 75.79 3.00E-6 37.5 21.9 47 37 690 1488
30.350 99.573 244.275 1.782 10.740 244.43 0.73 9 124 5.813 2.701 3.112 76.67 0.75 -0.01 6 1.93 119.87 3.00E-4 46.7 27.2 59 39 978 1674
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Pore Pressure Dissipation Tests (PPDT) 

 
 
Pore Pressure Dissipation Tests (PPDT’s) conducted at various intervals measured 
hydrostatic water pressures and determined the approximate depth of the ground water 
table.  A PPDT is conducted when the cone is halted at specific intervals determined by 
the field representative.  The variation of the penetration pore pressure (u) with time is 
measured behind the tip of the cone and recorded by a computer system.   
Pore pressure dissipation data can be interpreted to provide estimates of: 

• Equilibrium piezometric pressure 
• Phreatic Surface 
• In situ horizontal coefficient of consolidation (ch) 
• In situ horizontal coefficient of permeability (kh) 

 
In order to correctly interpret 
the equilibrium piezometric 
pressure and/or the phreatic 
surface, the pore pressure 
must be monitored until such 
time as there is no variation in 
pore pressure with time, 
Figure PPDT.  This time is 
commonly referred to as t100, 
the point at which 100% of the 
excess pore pressure has 
dissipated. 
 
A complete reference on pore 
pressure dissipation tests is 
presented by Robertson et al. 
1992. 
 
A summary of the pore 
pressure dissipation tests is 
summarized in Table 1.  Pore 
pressure dissipation data is 
presented in graphical form in 
Appendix PPDT. 
 
 
 
 

Figure PPDT 
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GREGG IN SITU 
Digital File Formats 

 
CPT Data Files                                                                                                     
 
Unless otherwise requested by the client, Gregg CPT data files are named such that the first 3 
characters contain Gregg In-Situ, Inc. job number, the next character is typically C for CPT (S if 
shear waves were collected, R if Resistivity was used, U for UVIF or M for ‘Mini-Cone’) followed 
by two or three characters indicating the sounding number. The last character position is reserved 
for the letters a, b, c, d etc to uniquely identify multiple soundings at the same location. The CPT 
sounding file has the extension COR and pore pressure dissipation files have the extension PPD. 
As an example, for job number 05-127 (Job Number 127 in the year 2005) the first sounding will 
have file names 127C01.COR and 127C01.PPC. 
 
The CPT (COR) file consists of the following components: 
1. Two lines of header information 
2. Data records 
3. End of data marker 
4. Units information 
 
Header Lines 
Line 1: Columns 1-6 are blank (future use) 
Columns 7-21 contain the sounding Date and Time 
Columns 22-36 contain the sounding Operator 
Line 2: Columns 1-16 contain the sounding ID 
Columns 17-31 Field representative 
Columns 32-47 contain the project name 
 
Data Records 
The data records contain 4 or more columns of data in floating point format. A comma (and 
spaces) separates each data item: 
Column 1: Sounding Depth (m) 
Column 2: Tip (qc) data uncorrected for pore pressure effects. Recorded in units selected by the 
CPT operator. 
Column 3: Sleeve (fs) data. Recorded in units selected by the operator 
Column 4: Dynamic pore pressure readings (u2). Recorded in units selected by the operator 
Column 5: Exists only if specialty modules (Resistivity and/or UVIF) have been used 
End of Data Marker 
After the last line of data a line containing ASCII 26 (CTL-Z) and a new line (carriage return/ line 
feed) character. This is used to mark the end of data. 
Units Information 
The last section of the file contains information about the units that were selected for the 
sounding. A separator bar makes up the first line. The second line contains the type of units used 
for depth, qc, fs and u2. The third line contains the conversion values required for Gregg’s software 
to convert the recorded data to an internal set of base units (bar for qc, bar for fs and meters for 
u2). 
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CPT Dissipation Files 
 
CPT Dissipation files have the same naming convention as the CPT sounding files and have the 
extension PPC. PPC files consist of the following components: 
 
1. Two lines of header information 
2. Data records 
 
Header Lines (same as COR file): 
Line 1: Columns 1-6 are blank (future use) 
Columns 7-21 contain the sounding Date and Time 
Columns 22-36 contain the sounding Operator 
Line 2: Columns 1-16 Sounding or Location ID 
Columns 17-31 Field Representative 
Columns 32-47 Project Name 
 
Data Records 
The data records immediately follow the header lines. Each data record can occupy several lines 
in the file and is a complete record of a dissipation test at a particular depth. Each data record 
starts with a line containing two values separated by spaces; the first value being an index 
number and the second being the dissipation test depth in meters. Following this line are the 
dissipation pore pressure values stored at 5 second intervals with a maximum of 12 entries per 
line. The last line of the dissipation record may not contain a full 12 entries. The data record is 
terminated with an ASCII 30 character (appears as a triangle in some editors). This sequence is 
repeated for every dissipation test in the sounding. No marker is used to indicate end of file. Unit 
information is not stored in this file. Users would have to check the CPT file for the units that were 
used. 
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LIQUEFACTION POTENTIAL 

PER CPT PROCEDURES 

 
 



Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 207150.10 PLATE NO.: 

HWY 101/TULLY INTERCHANGE
SAN JOSE, CALIFORNIA

CPT DATA CORRELATION
BR-1

0

20

40

60

80

100

120

0 2 4 6 8 10 12

SOIL BEHAVIOR TYPE
(GENERALIZED SOIL PROFILE)

1. Sensitive Fines 2. Organic
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. Stiff Fine-Grained 12. Sand to Clayey Sand

0

20

40

60

80

100

120

1.5 2 2.5 3 3.5

IC

0

20

40

60

80

100

120

0 2500 5000 7500 10000 12500

SU (PSF)

0 20 40 60 80 100
SPT-N60

Su SPT-N60

0

20

40

60

80

100

120

0 10 20 30 40 50

PHI (DEG)

D
EP

TH
 (F

T)

0 20 40 60 80 100
SPT-N60

PHI SPT-N60

SAND CLAY



LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-1 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.492 1.7 1.00 #VALUE! #VALUE! 1
1.148 1.7 1.00 #VALUE! #VALUE! 1
1.804 1.7 1.00 #VALUE! #VALUE! 1
2.461 1.7 1.00 #VALUE! #VALUE! 1
3.117 1.7 0.99 #VALUE! #VALUE! 1
3.773 1.7 0.99 #VALUE! #VALUE! 1
4.429 1.7 0.99 #VALUE! #VALUE! 1
5.085 3 Clay 16.721 0.755 0.283 0.283 2.54 1.48348 0.99 0.386 2.540 1.48 24.81 2.979 73.894 0.12 1.00 1
5.741 5 Clayey Silt to Silty Clay 25.144 0.904 0.321 0.321 2.38 1.44642 0.99 0.386 2.380 1.45 36.37 2.233 81.196 0.13 1.00 1
6.398 5 Clayey Silt to Silty Clay 22.174 0.657 0.358 0.358 2.39 1.41207 0.99 0.385 2.390 1.41 31.31 2.272 71.140 0.11 1.00 1
7.054 5 Clayey Silt to Silty Clay 19.91 0.557 0.396 0.396 2.44 1.37845 0.99 0.384 2.440 1.38 27.44 2.483 68.149 0.11 1.00 1
7.71 5 Clayey Silt to Silty Clay 20.961 0.52 0.434 0.434 2.42 1.34639 0.98 0.384 2.420 1.35 28.22 2.396 67.615 0.11 1.00 1
8.366 6 Sandy Silt to Clayey Silt 33.213 0.655 0.471 0.471 2.23 1.31658 0.98 0.383 2.230 1.32 43.73 1.743 76.237 0.12 1.00 1
9.022 7 Silty Sand to Sandy Silt 46.296 0.607 0.51 0.51 2.03 1.28655 0.98 0.383 2.030 1.29 59.56 1.341 79.885 0.13 1.00 1
9.678 7 Silty Sand to Sandy Silt 50.306 0.482 0.549 0.549 1.93 1.25786 0.98 0.382 1.930 1.26 63.28 1.218 77.102 0.12 1.00 1
10.335 7 Silty Sand to Sandy Silt 40.843 0.492 0.587 0.587 2.09 1.23111 0.98 0.382 2.090 1.23 50.28 1.437 72.252 0.12 1.00 1
10.991 6 Sandy Silt to Clayey Silt 24.58 0.371 0.625 0.625 2.36 1.20548 0.98 0.381 2.360 1.21 29.63 2.156 63.896 0.10 1.00 1
11.647 6 Sandy Silt to Clayey Silt 15.575 0.232 0.662 0.662 2.55 1.18153 0.98 0.381 2.550 1.18 18.40 3.034 55.837 0.10 1.00 1
12.303 6 Sandy Silt to Clayey Silt 11.517 0.116 0.7 0.7 2.6 1.15789 0.97 0.380 1.00 1
12.959 5 Clayey Silt to Silty Clay 12.796 0.213 0.738 0.738 2.69 1.13519 0.97 0.379 1.00 1
13.615 6 Sandy Silt to Clayey Silt 19.605 0.252 0.775 0.775 2.48 1.11392 0.97 0.379 2.480 1.11 21.84 2.669 58.294 0.10 1.00 1
14.272 6 Sandy Silt to Clayey Silt 18.784 0.231 0.813 0.813 2.51 1.0929 0.97 0.378 2.510 1.09 20.53 2.820 57.882 0.10 1.00 1
14.928 5 Clayey Silt to Silty Clay 10.036 0.097 0.85 0.85 2.74 1.07317 0.97 0.378 1.00 1
15.584 5 Clayey Silt to Silty Clay 9.435 0.105 0.888 0.018 0.87 2.81 1.0628 0.97 0.385 1.00 1
16.24 5 Clayey Silt to Silty Clay 10.103 0.122 0.925 0.039 0.887 2.8 1.05414 0.97 0.393 1.00 1
16.896 5 Clayey Silt to Silty Clay 10.419 0.162 0.963 0.059 0.904 2.85 1.04563 0.96 0.401 1.00 1
17.552 5 Clayey Silt to Silty Clay 9.464 0.132 1.001 0.08 0.921 2.88 1.03725 0.96 0.408 1.00 1
18.209 5 Clayey Silt to Silty Clay 8.89 0.082 1.038 0.1 0.938 2.83 1.029 0.96 0.415 1.00 1
18.865 5 Clayey Silt to Silty Clay 10.428 0.131 1.076 0.12 0.955 2.83 1.02088 0.96 0.422 1.00 1
19.521 6 Sandy Silt to Clayey Silt 11.612 0.149 1.113 0.141 0.973 2.79 1.01243 0.96 0.427 1.00 1
20.177 6 Sandy Silt to Clayey Silt 11.431 0.113 1.151 0.161 0.99 2.73 1.00457 0.96 0.434 1.00 1
20.833 6 Sandy Silt to Clayey Silt 16.253 0.23 1.189 0.182 1.007 2.67 0.99683 0.95 0.440 1.00 1
21.49 6 Sandy Silt to Clayey Silt 18.268 0.183 1.226 0.202 1.024 2.56 0.98921 0.95 0.445 2.560 0.99 18.07 3.091 55.849 0.10 1.00 1 0.22
22.146 6 Sandy Silt to Clayey Silt 31.207 0.598 1.264 0.223 1.041 2.52 0.9817 0.95 0.450 2.520 0.98 30.64 2.872 87.975 0.14 0.99 1 0.32
22.802 7 Silty Sand to Sandy Silt 60.027 0.732 1.302 0.243 1.059 2.17 0.97388 0.95 0.455 2.170 0.97 58.46 1.596 93.323 0.16 0.99 1 0.34
23.458 7 Silty Sand to Sandy Silt 53.343 0.68 1.341 0.264 1.077 2.23 0.96618 0.95 0.460 2.230 0.97 51.54 1.743 89.857 0.15 0.99 1 0.32
24.114 7 Silty Sand to Sandy Silt 49.685 0.568 1.38 0.284 1.096 2.24 0.95819 0.94 0.464 2.240 0.96 47.61 1.770 84.288 0.14 0.98 1 0.29
24.77 8 Sand to Silty Sand 57.086 0.532 1.419 0.305 1.115 2.14 0.95032 0.94 0.468 2.140 0.95 54.25 1.532 83.109 0.13 0.98 1 0.29
25.427 8 Sand to Silty Sand 58.576 0.503 1.459 0.325 1.134 2.12 0.94259 0.94 0.472 2.120 0.94 55.21 1.492 82.387 0.13 0.98 1 0.28
26.083 8 Sand to Silty Sand 55.491 0.526 1.499 0.346 1.153 2.17 0.93498 0.94 0.476 2.170 0.93 51.88 1.596 82.825 0.13 0.97 1 0.28
26.739 7 Silty Sand to Sandy Silt 51.748 0.722 1.537 0.366 1.171 2.3 0.92788 0.94 0.479 2.300 0.93 48.02 1.949 93.570 0.16 0.97 1 0.33
27.395 8 Sand to Silty Sand 63.093 0.671 1.577 0.387 1.191 2.16 0.92012 0.93 0.482 2.160 0.92 58.05 1.574 91.390 0.15 0.97 1 0.31
28.051 6 Sandy Silt to Clayey Silt 27.044 0.455 1.615 0.407 1.208 2.6 0.91362 0.93 0.485 0.96 1
28.707 6 Sandy Silt to Clayey Silt 16.559 0.189 1.652 0.428 1.225 2.72 0.90722 0.93 0.487 0.96 1
29.364 6 Sandy Silt to Clayey Silt 14.955 0.24 1.69 0.448 1.242 2.85 0.9009 0.92 0.490 0.96 1
30.02 6 Sandy Silt to Clayey Silt 14.725 0.248 1.727 0.468 1.259 2.87 0.89467 0.92 0.492 0.95 1
30.676 6 Sandy Silt to Clayey Silt 14.859 0.266 1.765 0.489 1.276 2.88 0.88853 0.92 0.495 0.95 1
31.332 5 Clayey Silt to Silty Clay 20.331 0.537 1.803 0.509 1.293 2.85 0.88247 0.91 0.497 0.95 1
31.988 5 Clayey Silt to Silty Clay 21.601 0.567 1.84 0.53 1.31 2.83 0.87649 0.91 0.498 0.95 1
32.644 6 Sandy Silt to Clayey Silt 20.971 0.482 1.878 0.55 1.327 2.81 0.8706 0.91 0.500 0.94 1
33.301 6 Sandy Silt to Clayey Silt 30.463 0.567 1.915 0.571 1.345 2.62 0.86444 0.90 0.501 0.94 1
33.957 6 Sandy Silt to Clayey Silt 18.65 0.33 1.953 0.591 1.362 2.82 0.8587 0.90 0.502 0.94 1
34.613 5 Clayey Silt to Silty Clay 16.167 0.373 1.991 0.612 1.379 2.95 0.85304 0.89 0.503 0.94 1
35.269 5 Clayey Silt to Silty Clay 17.724 0.49 2.028 0.632 1.396 2.96 0.84746 0.89 0.504 0.94 1
35.925 5 Clayey Silt to Silty Clay 14.964 0.429 2.066 0.653 1.413 3.05 0.84194 0.88 0.504 0.93 1
36.581 5 Clayey Silt to Silty Clay 14.238 0.361 2.103 0.673 1.43 3.05 0.8365 0.88 0.504 0.93 1
37.238 5 Clayey Silt to Silty Clay 13.713 0.24 2.141 0.694 1.447 2.99 0.83113 0.87 0.504 0.93 1
37.894 6 Sandy Silt to Clayey Silt 16.148 0.261 2.179 0.714 1.464 2.9 0.82583 0.87 0.504 0.93 1
38.55 6 Sandy Silt to Clayey Silt 15.06 0.173 2.216 0.735 1.482 2.86 0.82028 0.86 0.504 0.92 1
39.206 6 Sandy Silt to Clayey Silt 14.429 0.175 2.254 0.755 1.499 2.9 0.81512 0.86 0.503 0.92 1
39.862 6 Sandy Silt to Clayey Silt 17.304 0.249 2.291 0.776 1.516 2.85 0.81001 0.85 0.502 0.92 1
40.518 6 Sandy Silt to Clayey Silt 20.054 0.354 2.329 0.796 1.533 2.83 0.80498 0.85 0.502 0.92 1
41.175 6 Sandy Silt to Clayey Silt 22.518 0.462 2.367 0.817 1.55 2.82 0.8 0.84 0.501 0.92 1
41.831 6 Sandy Silt to Clayey Silt 38.083 0.679 2.404 0.837 1.567 2.58 0.79508 0.83 0.499 2.580 0.80 30.28 3.206 97.089 0.17 0.91 1 0.33
42.487 8 Sand to Silty Sand 85.772 0.979 2.444 0.857 1.586 2.17 0.78966 0.83 0.498 2.170 0.79 67.73 1.596 108.124 0.20 0.91 1 0.40
43.143 8 Sand to Silty Sand 91.349 0.868 2.484 0.878 1.606 2.11 0.78403 0.82 0.496 2.110 0.78 71.62 1.473 105.509 0.19 0.90 1 0.38
43.799 7 Silty Sand to Sandy Silt 82.449 1.223 2.522 0.898 1.624 2.27 0.77904 0.82 0.494 2.270 0.78 64.23 1.856 119.218 0.24 0.91 1 0.48
44.455 7 Silty Sand to Sandy Silt 68.832 1.151 2.561 0.919 1.642 2.37 0.7741 0.81 0.492 2.370 0.77 53.28 2.194 116.905 0.23 0.91 1 0.46
45.112 6 Sandy Silt to Clayey Silt 23.835 0.476 2.598 0.939 1.659 2.84 0.7695 0.80 0.490 0.90 1
45.768 6 Sandy Silt to Clayey Silt 21.247 0.34 2.636 0.96 1.676 2.84 0.76495 0.80 0.488 0.90 1
46.424 6 Sandy Silt to Clayey Silt 38.627 0.741 2.674 0.98 1.693 2.64 0.76046 0.79 0.486 0.90 1
47.08 6 Sandy Silt to Clayey Silt 60.696 1.489 2.711 1.001 1.71 2.53 0.75601 0.78 0.484 2.530 0.76 45.89 2.925 134.209 0.30 0.90 1 0.63
47.736 8 Sand to Silty Sand 90.165 1.255 2.751 1.021 1.73 2.24 0.75085 0.78 0.481 2.240 0.75 67.70 1.770 119.863 0.24 0.89 1 0.50
48.392 7 Silty Sand to Sandy Silt 85.591 1.276 2.79 1.042 1.748 2.28 0.74627 0.77 0.479 2.280 0.75 63.87 1.886 120.477 0.24 0.89 1 0.51
49.049 7 Silty Sand to Sandy Silt 65.48 1.381 2.828 1.062 1.766 2.48 0.74174 0.76 0.476 2.480 0.74 48.57 2.669 129.648 0.28 0.89 1 0.59
49.705 6 Sandy Silt to Clayey Silt 44.977 1.151 2.866 1.083 1.783 2.67 0.73751 0.76 0.474 0.89 1
50.361 6 Sandy Silt to Clayey Silt 39.353 0.871 2.903 1.103 1.8 2.69 0.73333 0.75 0.471 0.89 1
51.017 6 Sandy Silt to Clayey Silt 20.226 0.29 2.941 1.124 1.817 2.88 0.7292 0.74 0.469 0.89 1
51.673 6 Sandy Silt to Clayey Silt 20.951 0.397 2.979 1.144 1.834 2.93 0.72512 0.74 0.466 0.89 1
52.329 6 Sandy Silt to Clayey Silt 22.059 0.461 3.016 1.165 1.852 2.94 0.72084 0.73 0.463 0.88 1
52.986 6 Sandy Silt to Clayey Silt 20.971 0.388 3.054 1.185 1.869 2.94 0.71685 0.72 0.461 0.88 1
53.642 6 Sandy Silt to Clayey Silt 21.811 0.497 3.091 1.206 1.886 2.97 0.7129 0.72 0.458 0.88 1
54.298 5 Clayey Silt to Silty Clay 22.785 0.621 3.129 1.226 1.903 3 0.70899 0.71 0.455 0.88 1
54.954 6 Sandy Silt to Clayey Silt 23.597 0.582 3.167 1.246 1.92 2.96 0.70513 0.70 0.453 0.88 1
55.61 6 Sandy Silt to Clayey Silt 24.571 0.579 3.204 1.267 1.937 2.94 0.70131 0.70 0.450 0.88 1
56.266 5 Clayey Silt to Silty Clay 23.797 0.726 3.242 1.287 1.954 3.02 0.69753 0.69 0.447 0.87 1
56.923 5 Clayey Silt to Silty Clay 25.296 0.729 3.279 1.308 1.971 2.98 0.69379 0.69 0.445 0.87 1
57.579 6 Sandy Silt to Clayey Silt 24.169 0.526 3.317 1.328 1.989 2.94 0.68987 0.68 0.442 0.87 1
58.235 6 Sandy Silt to Clayey Silt 24.084 0.573 3.354 1.349 2.006 2.97 0.68621 0.67 0.440 0.87 1
58.891 5 Clayey Silt to Silty Clay 25.545 0.838 3.392 1.369 2.023 3.02 0.68259 0.67 0.437 0.87 1
59.547 5 Clayey Silt to Silty Clay 23.892 0.743 3.43 1.39 2.04 3.04 0.67901 0.66 0.435 0.87 1
60.203 5 Clayey Silt to Silty Clay 24.609 0.713 3.467 1.41 2.057 3.02 0.67547 0.66 0.432 0.87 1
60.86 5 Clayey Silt to Silty Clay 26.079 0.776 3.505 1.431 2.074 3 0.67196 0.65 0.430 0.86 1
61.516 6 Sandy Silt to Clayey Silt 25.296 0.655 3.542 1.451 2.091 2.98 0.66849 0.65 0.428 0.86 1
62.172 6 Sandy Silt to Clayey Silt 27.216 0.466 3.58 1.472 2.108 2.85 0.66505 0.64 0.425 0.86 1
62.828 6 Sandy Silt to Clayey Silt 29.374 0.542 3.618 1.492 2.126 2.84 0.66146 0.64 0.423 0.86 1

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type CQIc* F.S.

1/29/2008  Liquefaction CPT (BR-1) 1 of 2



LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-1 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type CQIc* F.S.

63.484 6 Sandy Silt to Clayey Silt 29.851 0.491 3.655 1.513 2.143 2.81 0.65809 0.63 0.421 0.86 1
64.14 6 Sandy Silt to Clayey Silt 30.72 0.615 3.693 1.533 2.16 2.85 0.65476 0.63 0.419 0.86 1
64.797 5 Clayey Silt to Silty Clay 32.592 0.959 3.73 1.554 2.177 2.92 0.65147 0.62 0.417 0.86 1
65.453 6 Sandy Silt to Clayey Silt 39.2 1.123 3.768 1.574 2.194 2.84 0.6482 0.62 0.415 0.85 1
66.109 5 Clayey Silt to Silty Clay 40.699 1.372 3.806 1.594 2.211 2.87 0.64497 0.61 0.413 0.85 1
66.765 6 Sandy Silt to Clayey Silt 54.795 1.727 3.843 1.615 2.228 2.74 0.64177 0.61 0.411 0.85 1
67.421 6 Sandy Silt to Clayey Silt 54.67 1.787 3.881 1.635 2.245 2.76 0.63861 0.61 0.409 0.85 1
68.077 6 Sandy Silt to Clayey Silt 25.927 0.5 3.918 1.656 2.262 2.94 0.63547 0.60 0.407 0.85 1
68.734 6 Sandy Silt to Clayey Silt 25.058 0.421 3.956 1.676 2.28 2.93 0.63218 0.60 0.405 0.85 1
69.39 6 Sandy Silt to Clayey Silt 26.318 0.476 3.994 1.697 2.297 2.93 0.62911 0.60 0.404 0.85 1
70.046 6 Sandy Silt to Clayey Silt 28.037 0.536 4.031 1.717 2.314 2.91 0.62607 0.59 0.402 0.85 1
70.702 6 Sandy Silt to Clayey Silt 24.532 0.398 4.069 1.738 2.331 2.94 0.62305 0.59 0.400 0.84 1
71.358 6 Sandy Silt to Clayey Silt 24.733 0.375 4.106 1.758 2.348 2.93 0.62007 0.58 0.399 0.84 1
72.014 6 Sandy Silt to Clayey Silt 33.614 0.56 4.144 1.779 2.365 2.81 0.61711 0.58 0.397 0.84 1
72.671 6 Sandy Silt to Clayey Silt 36.154 0.609 4.182 1.799 2.382 2.78 0.61418 0.58 0.396 0.84 1
73.327 7 Silty Sand to Sandy Silt 88.494 1.362 4.22 1.82 2.401 2.4 0.61094 0.58 0.394 2.400 0.61 54.06 2.312 125.018 0.26 0.84 1 0.66
73.983 8 Sand to Silty Sand 200.308 3.528 4.26 1.84 2.42 2.15 0.60773 0.57 0.393 2.150 0.61 121.73 1.553 189.028 0.78 1
74.639 9 Sand 259.533 3.171 4.301 1.861 2.44 1.96 0.6044 0.57 0.391 1.960 0.60 156.86 1.251 196.249 0.75 1
75.295 10 Gravelly Sand to Sand 323.418 1.424 4.342 1.881 2.461 1.61 0.60093 0.57 0.390 1.610 0.60 194.35 1.000 194.351 0.71 1
75.951 10 Gravelly Sand to Sand 304.443 0.904 4.384 1.902 2.483 1.55 0.59734 0.56 0.388 1.550 0.60 181.86 1.000 181.856 0.72 1
76.608 10 Gravelly Sand to Sand 406.736 1.278 4.426 1.922 2.504 1.46 0.59395 0.56 0.387 1.460 0.59 241.58 1.000 241.582 0.69 1
77.264 10 Gravelly Sand to Sand 435.995 1.024 4.468 1.943 2.525 1.37 0.5906 0.56 0.385 1.370 0.59 257.50 1.000 257.500 0.69 1
77.92 10 Gravelly Sand to Sand 344.961 1.615 4.509 1.963 2.546 1.62 0.58729 0.56 0.384 1.620 0.59 202.59 1.000 202.593 0.70 1
78.576 7 Silty Sand to Sandy Silt 93.326 2.375 4.548 1.983 2.565 2.54 0.58433 0.55 0.383 2.540 0.58 54.53 2.979 162.453 0.83 1
79.232 6 Sandy Silt to Clayey Silt 49.189 1.219 4.586 2.004 2.582 2.78 0.5817 0.55 0.382 0.83 1
79.888 6 Sandy Silt to Clayey Silt 81.313 2.325 4.623 2.024 2.599 2.63 0.5791 0.55 0.381 0.83 1
80.545 7 Silty Sand to Sandy Silt 147.118 2.95 4.662 2.045 2.617 2.32 0.57637 0.55 0.380 2.320 0.58 84.79 2.015 170.824 0.81 1
81.201 6 Sandy Silt to Clayey Silt 57.506 1.544 4.699 2.065 2.634 2.75 0.57381 0.54 0.379 0.82 1
81.857 6 Sandy Silt to Clayey Silt 36.173 0.678 4.737 2.086 2.651 2.86 0.57128 0.54 0.378 0.82 1
82.513 6 Sandy Silt to Clayey Silt 41.148 0.818 4.775 2.106 2.668 2.82 0.56877 0.54 0.377 0.82 1
83.169 6 Sandy Silt to Clayey Silt 37.395 0.783 4.812 2.127 2.686 2.87 0.56613 0.54 0.376 0.82 1
83.825 6 Sandy Silt to Clayey Silt 36.899 0.894 4.85 2.147 2.703 2.92 0.56367 0.54 0.375 0.82 1
84.482 6 Sandy Silt to Clayey Silt 38.369 1.147 4.887 2.168 2.72 2.96 0.56122 0.53 0.374 0.82 1
85.138 6 Sandy Silt to Clayey Silt 38.284 0.963 4.925 2.188 2.737 2.92 0.5588 0.53 0.373 0.82 1
85.794 6 Sandy Silt to Clayey Silt 42.352 0.863 4.963 2.209 2.754 2.82 0.5564 0.53 0.373 0.82 1
86.45 6 Sandy Silt to Clayey Silt 43.975 0.893 5 2.229 2.771 2.81 0.55402 0.53 0.372 0.82 1
87.106 7 Silty Sand to Sandy Silt 40.022 0.69 5.039 2.25 2.789 2.82 0.55152 0.53 0.371 0.81 1
87.762 6 Sandy Silt to Clayey Silt 46.372 1.053 5.076 2.27 2.806 2.82 0.54918 0.52 0.370 0.81 1
88.419 6 Sandy Silt to Clayey Silt 45.961 1.49 5.114 2.291 2.824 2.92 0.54672 0.52 0.369 0.81 1
89.075 11 Sitff Fine-Grained 80.282 4.241 5.157 2.311 2.846 2.84 0.54375 0.52 0.369 0.81 1
89.731 5 Clayey Silt to Silty Clay 63.704 2.783 5.194 2.331 2.863 2.88 0.54147 0.52 0.368 0.81 1
90.387 6 Sandy Silt to Clayey Silt 43.077 1.386 5.232 2.352 2.88 2.95 0.53922 0.52 0.367 0.81 1
91.043 6 Sandy Silt to Clayey Silt 43.946 1.006 5.27 2.372 2.897 2.86 0.53698 0.52 0.367 0.81 1
91.699 6 Sandy Silt to Clayey Silt 35.81 0.707 5.307 2.393 2.914 2.92 0.53476 0.52 0.366 0.81 1
92.356 7 Silty Sand to Sandy Silt 32.64 0.492 5.346 2.413 2.933 2.9 0.5323 0.51 0.365 0.81 1
93.012 6 Sandy Silt to Clayey Silt 34.941 0.582 5.383 2.434 2.95 2.9 0.53012 0.51 0.365 0.81 1
93.668 7 Silty Sand to Sandy Silt 42.886 0.644 5.422 2.454 2.968 2.78 0.52783 0.51 0.364 0.80 1
94.324 7 Silty Sand to Sandy Silt 42.772 0.72 5.461 2.475 2.986 2.81 0.52556 0.51 0.363 0.80 1
94.98 7 Silty Sand to Sandy Silt 45.379 0.794 5.499 2.495 3.004 2.8 0.52331 0.51 0.363 0.80 1
95.636 7 Silty Sand to Sandy Silt 51.5 0.931 5.538 2.516 3.022 2.75 0.52108 0.51 0.362 0.80 1
96.293 7 Silty Sand to Sandy Silt 49.848 0.858 5.577 2.536 3.04 2.76 0.51887 0.51 0.362 0.80 1
96.949 7 Silty Sand to Sandy Silt 51.395 0.871 5.615 2.557 3.059 2.74 0.51655 0.50 0.361 0.80 1
97.605 7 Silty Sand to Sandy Silt 43.669 0.767 5.654 2.577 3.077 2.82 0.51438 0.50 0.360 0.80 1
98.261 7 Silty Sand to Sandy Silt 54.116 1.044 5.693 2.598 3.095 2.76 0.51222 0.50 0.360 0.80 1
98.917 7 Silty Sand to Sandy Silt 56.141 1.05 5.731 2.618 3.113 2.73 0.51009 0.50 0.359 0.80 1
99.573 7 Silty Sand to Sandy Silt 53.801 1.141 5.77 2.639 3.131 2.79 0.50797 0.50 0.359 0.80 1
100.23 7 Silty Sand to Sandy Silt 44.691 0.796 5.809 2.659 3.149 2.83 0.50586 0.50 0.358 0.79 1
100.886 6 Sandy Silt to Clayey Silt 40.098 0.804 5.846 2.68 3.167 2.91 0.50378 0.50 0.358 0.79 1
101.542 7 Silty Sand to Sandy Silt 41.215 0.593 5.885 2.7 3.185 2.82 0.50171 0.50 0.357 0.79 1
102.198 7 Silty Sand to Sandy Silt 36.106 0.504 5.923 2.72 3.203 2.88 0.49966 0.49 0.357 0.79 1
102.854 7 Silty Sand to Sandy Silt 31.771 0.453 5.962 2.741 3.221 2.95 0.49762 0.49 0.356 0.79 1
103.511 7 Silty Sand to Sandy Silt 33.022 0.388 6.001 2.761 3.239 2.89 0.49561 0.49 0.356 0.79 1
104.167 7 Silty Sand to Sandy Silt 43.555 0.717 6.039 2.782 3.257 2.84 0.49361 0.49 0.355 0.79 1
104.823 7 Silty Sand to Sandy Silt 106.476 2.565 6.078 2.802 3.276 2.56 0.49151 0.49 0.355 2.560 0.49 52.33 3.091 161.741 0.79 1
105.479 7 Silty Sand to Sandy Silt 160.21 3.897 6.117 2.823 3.294 2.42 0.48954 0.49 0.354 2.420 0.49 78.43 2.396 187.906 0.77 1
106.135 10 Gravelly Sand to Sand 320.811 2.237 6.158 2.843 3.315 1.84 0.48726 0.49 0.354 1.840 0.49 156.32 1.137 177.741 0.67 1
106.791 10 Gravelly Sand to Sand 348.485 1.911 6.2 2.864 3.336 1.75 0.48501 0.49 0.353 1.750 0.49 169.02 1.072 181.120 0.65 1
107.448 9 Sand 252.075 2.662 6.241 2.884 3.357 2.04 0.48277 0.49 0.353 2.040 0.48 121.70 1.356 165.005 0.71 1
108.104 10 Gravelly Sand to Sand 354.196 1.675 6.283 2.905 3.378 1.71 0.48056 0.49 0.352 1.710 0.48 170.21 1.045 177.803 0.65 1
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 207150.10 PLATE NO.: 

HWY 101/TULLY INTERCHANGE
SAN JOSE, CALIFORNIA

CPT DATA CORRELATION
BR-2
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-2 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.492 1.7 1.00 #VALUE! #VALUE! 1
1.148 1.7 1.00 #VALUE! #VALUE! 1
1.804 1.7 1.00 #VALUE! #VALUE! 1
2.461 1.7 1.00 #VALUE! #VALUE! 1
3.117 1.7 0.99 #VALUE! #VALUE! 1
3.773 1.7 0.99 #VALUE! #VALUE! 1
4.429 1.7 0.99 #VALUE! #VALUE! 1
5.085 7 Silty Sand to Sandy Silt 47.564 0.495 0.299 0.299 1.78 1.46765 0.99 0.386 1.780 1.47 69.81 1.092 76.253 0.12 1.00 1
5.741 8 Sand to Silty Sand 99.968 0.984 0.339 0.339 1.57 1.4295 0.99 0.386 1.570 1.43 142.90 1.000 142.904 0.35 1.00 1
6.398 8 Sand to Silty Sand 88.627 0.684 0.379 0.379 1.56 1.39329 0.99 0.385 1.560 1.39 123.48 1.000 123.483 0.26 1.00 1
7.054 8 Sand to Silty Sand 67.511 0.596 0.418 0.418 1.72 1.3597 0.99 0.384 1.720 1.36 91.79 1.051 96.507 0.16 1.00 1
7.71 8 Sand to Silty Sand 58.248 0.596 0.458 0.458 1.84 1.3269 0.98 0.384 1.840 1.33 77.29 1.137 87.880 0.14 1.00 1
8.366 7 Silty Sand to Sandy Silt 45.904 0.739 0.497 0.497 2.08 1.29641 0.98 0.383 2.080 1.30 59.51 1.420 84.484 0.14 1.00 1
9.022 6 Sandy Silt to Clayey Silt 34.246 0.775 0.534 0.534 2.3 1.26874 0.98 0.383 2.300 1.27 43.45 1.949 84.671 0.14 1.00 1
9.678 6 Sandy Silt to Clayey Silt 32.329 0.752 0.572 0.572 2.35 1.24153 0.98 0.382 2.350 1.24 40.14 2.120 85.078 0.14 1.00 1
10.335 6 Sandy Silt to Clayey Silt 34.201 0.665 0.61 0.61 2.3 1.21547 0.98 0.382 2.300 1.22 41.57 1.949 81.009 0.13 1.00 1
10.991 7 Silty Sand to Sandy Silt 37.036 0.464 0.648 0.648 2.17 1.19048 0.98 0.381 2.170 1.19 44.09 1.596 70.385 0.11 1.00 1
11.647 7 Silty Sand to Sandy Silt 37.07 0.411 0.687 0.687 2.16 1.16587 0.98 0.381 2.160 1.17 43.22 1.574 68.038 0.11 1.00 1
12.303 6 Sandy Silt to Clayey Silt 26.854 0.413 0.724 0.724 2.38 1.14345 0.97 0.380 2.380 1.14 30.71 2.233 68.554 0.11 1.00 1
12.959 6 Sandy Silt to Clayey Silt 22.392 0.341 0.762 0.762 2.47 1.1213 0.97 0.379 2.470 1.12 25.11 2.621 65.817 0.11 1.00 1
13.615 5 Clayey Silt to Silty Clay 9.943 0.22 0.8 0.019 0.781 2.89 1.11055 0.97 0.388 1.00 1
14.272 5 Clayey Silt to Silty Clay 7.42 0.114 0.837 0.04 0.798 2.95 1.1011 0.97 0.397 1.00 1
14.928 1 Sensitive Fines 8.032 0.082 0.874 0.06 0.814 2.83 1.09235 0.97 0.406 1.00 1
15.584 6 Sandy Silt to Clayey Silt 9.731 0.077 0.911 0.081 0.831 2.7 1.08321 0.97 0.414 1.00 1
16.24 6 Sandy Silt to Clayey Silt 14.761 0.119 0.949 0.101 0.848 2.51 1.07422 0.97 0.422 2.510 1.07 15.86 2.820 44.708 0.09 1.00 1 0.21
16.896 6 Sandy Silt to Clayey Silt 21.467 0.258 0.987 0.121 0.865 2.47 1.06538 0.96 0.429 2.470 1.07 22.87 2.621 59.950 0.10 1.00 1 0.23
17.552 6 Sandy Silt to Clayey Silt 15.73 0.146 1.024 0.142 0.882 2.54 1.05668 0.96 0.436 2.540 1.06 16.62 2.979 49.515 0.09 1.00 1 0.21
18.209 6 Sandy Silt to Clayey Silt 13.853 0.109 1.062 0.162 0.899 2.55 1.04812 0.96 0.443 2.550 1.05 14.52 3.034 44.056 0.09 1.00 1 0.20
18.865 6 Sandy Silt to Clayey Silt 11.831 0.094 1.099 0.183 0.916 2.63 1.0397 0.96 0.449 1.00 1
19.521 6 Sandy Silt to Clayey Silt 10.556 0.083 1.137 0.203 0.934 2.68 1.03093 0.96 0.455 1.00 1
20.177 6 Sandy Silt to Clayey Silt 12.728 0.126 1.175 0.224 0.951 2.66 1.02278 0.96 0.461 1.00 1
20.833 6 Sandy Silt to Clayey Silt 13.547 0.145 1.212 0.244 0.968 2.66 1.01476 0.95 0.466 1.00 1
21.49 6 Sandy Silt to Clayey Silt 13.809 0.132 1.25 0.265 0.985 2.64 1.00686 0.95 0.472 1.00 1
22.146 6 Sandy Silt to Clayey Silt 17.68 0.199 1.287 0.285 1.002 2.59 0.99909 0.95 0.476 2.590 1.00 17.66 3.266 57.691 0.10 1.00 1 0.21
22.802 6 Sandy Silt to Clayey Silt 17.736 0.216 1.325 0.306 1.019 2.62 0.99144 0.95 0.481 1.00 1
23.458 6 Sandy Silt to Clayey Silt 18.22 0.279 1.363 0.326 1.036 2.66 0.9839 0.95 0.486 0.99 1
24.114 7 Silty Sand to Sandy Silt 34.474 0.41 1.401 0.347 1.054 2.37 0.97604 0.94 0.490 2.370 0.98 33.65 2.194 73.825 0.12 0.99 1 0.24
24.77 6 Sandy Silt to Clayey Silt 23.968 0.398 1.439 0.367 1.072 2.6 0.96831 0.94 0.493 0.99 1
25.427 7 Silty Sand to Sandy Silt 50.578 0.617 1.477 0.388 1.09 2.24 0.9607 0.94 0.497 2.240 0.96 48.59 1.770 86.028 0.14 0.98 1 0.28
26.083 7 Silty Sand to Sandy Silt 49.914 0.5 1.516 0.408 1.108 2.21 0.95321 0.94 0.500 2.210 0.95 47.58 1.692 80.484 0.13 0.98 1 0.26
26.739 6 Sandy Silt to Clayey Silt 19.262 0.322 1.554 0.429 1.125 2.72 0.94624 0.94 0.504 0.98 1
27.395 6 Sandy Silt to Clayey Silt 31.444 0.482 1.591 0.449 1.142 2.5 0.93937 0.93 0.507 2.500 0.94 29.54 2.768 81.773 0.13 0.97 1 0.26
28.051 6 Sandy Silt to Clayey Silt 17.485 0.312 1.629 0.469 1.159 2.79 0.9326 0.93 0.510 0.97 1
28.707 5 Clayey Silt to Silty Clay 12.589 0.188 1.666 0.49 1.176 2.9 0.92593 0.93 0.512 0.97 1
29.364 6 Sandy Silt to Clayey Silt 22.726 0.367 1.704 0.51 1.194 2.66 0.91896 0.92 0.514 0.97 1
30.02 7 Silty Sand to Sandy Silt 40.601 0.432 1.743 0.531 1.212 2.34 0.91211 0.92 0.516 2.340 0.91 37.03 2.084 77.167 0.12 0.96 1 0.24
30.676 6 Sandy Silt to Clayey Silt 14.845 0.22 1.78 0.551 1.229 2.84 0.90572 0.92 0.518 0.96 1
31.332 5 Clayey Silt to Silty Clay 10.538 0.139 1.818 0.572 1.246 2.99 0.89943 0.91 0.520 0.96 1
31.988 5 Clayey Silt to Silty Clay 10.879 0.142 1.855 0.592 1.263 2.97 0.89322 0.91 0.521 0.95 1
32.644 6 Sandy Silt to Clayey Silt 18.501 0.191 1.893 0.613 1.28 2.66 0.8871 0.91 0.523 0.95 1
33.301 6 Sandy Silt to Clayey Silt 21.785 0.222 1.931 0.633 1.297 2.59 0.88106 0.90 0.524 2.590 0.88 19.19 3.266 62.688 0.10 0.95 1 0.20
33.957 6 Sandy Silt to Clayey Silt 31.817 0.549 1.968 0.654 1.314 2.58 0.8751 0.90 0.524 2.580 0.88 27.84 3.206 89.277 0.15 0.95 1 0.28
34.613 6 Sandy Silt to Clayey Silt 26.821 0.508 2.006 0.674 1.332 2.68 0.86888 0.89 0.525 0.94 1
35.269 5 Clayey Silt to Silty Clay 13.871 0.344 2.043 0.695 1.349 3.03 0.86308 0.89 0.525 0.94 1
35.925 5 Clayey Silt to Silty Clay 13.731 0.364 2.081 0.715 1.366 3.04 0.85737 0.88 0.525 0.94 1
36.581 5 Clayey Silt to Silty Clay 15.992 0.488 2.119 0.736 1.383 3.02 0.85172 0.88 0.525 0.94 1
37.238 5 Clayey Silt to Silty Clay 14.249 0.452 2.156 0.756 1.4 3.09 0.84615 0.87 0.525 0.93 1
37.894 5 Clayey Silt to Silty Clay 14.772 0.339 2.194 0.777 1.417 2.98 0.84066 0.87 0.525 0.93 1
38.55 6 Sandy Silt to Clayey Silt 23.428 0.394 2.231 0.797 1.434 2.7 0.83523 0.86 0.524 0.93 1
39.206 6 Sandy Silt to Clayey Silt 21.284 0.316 2.269 0.818 1.451 2.72 0.82988 0.86 0.523 0.93 1
39.862 6 Sandy Silt to Clayey Silt 27.623 0.395 2.307 0.838 1.469 2.62 0.82428 0.85 0.522 0.93 1
40.518 6 Sandy Silt to Clayey Silt 24.334 0.354 2.344 0.858 1.486 2.68 0.81906 0.85 0.521 0.92 1
41.175 6 Sandy Silt to Clayey Silt 20.913 0.322 2.382 0.879 1.503 2.76 0.81391 0.84 0.519 0.92 1
41.831 6 Sandy Silt to Clayey Silt 21.746 0.263 2.419 0.899 1.52 2.69 0.80882 0.83 0.518 0.92 1
42.487 6 Sandy Silt to Clayey Silt 19.735 0.219 2.457 0.92 1.537 2.72 0.8038 0.83 0.516 0.92 1
43.143 6 Sandy Silt to Clayey Silt 17.942 0.215 2.495 0.94 1.554 2.78 0.79884 0.82 0.515 0.92 1
43.799 6 Sandy Silt to Clayey Silt 16.131 0.28 2.532 0.961 1.571 2.91 0.79394 0.82 0.513 0.91 1
44.455 7 Silty Sand to Sandy Silt 41.348 0.595 2.571 0.981 1.589 2.5 0.78881 0.81 0.511 2.500 0.79 32.62 2.768 90.295 0.15 0.91 1 0.29
45.112 7 Silty Sand to Sandy Silt 58.493 1.085 2.609 1.002 1.608 2.45 0.78348 0.80 0.508 2.450 0.78 45.83 2.528 115.863 0.22 0.91 1 0.44
45.768 7 Silty Sand to Sandy Silt 71.009 1.174 2.648 1.022 1.626 2.35 0.77849 0.80 0.506 2.350 0.78 55.28 2.120 117.173 0.23 0.91 1 0.45
46.424 7 Silty Sand to Sandy Silt 67.394 1.279 2.687 1.043 1.644 2.41 0.77356 0.79 0.503 2.410 0.77 52.13 2.354 122.703 0.25 0.91 1 0.50
47.08 7 Silty Sand to Sandy Silt 69.995 1.352 2.725 1.063 1.662 2.41 0.76869 0.78 0.500 2.410 0.77 53.80 2.354 126.637 0.27 0.90 1 0.54
47.736 8 Sand to Silty Sand 91.585 0.995 2.765 1.084 1.681 2.16 0.76362 0.78 0.498 2.160 0.76 69.94 1.574 110.098 0.20 0.90 1 0.41
48.392 7 Silty Sand to Sandy Silt 76.824 1.057 2.804 1.104 1.699 2.29 0.75888 0.77 0.495 2.290 0.76 58.30 1.917 111.765 0.21 0.90 1 0.42
49.049 6 Sandy Silt to Clayey Silt 47.436 1.251 2.841 1.125 1.717 2.65 0.7542 0.76 0.492 0.90 1
49.705 6 Sandy Silt to Clayey Silt 29.945 0.603 2.879 1.145 1.734 2.77 0.74983 0.76 0.489 0.90 1
50.361 6 Sandy Silt to Clayey Silt 19.161 0.38 2.916 1.166 1.751 2.97 0.74551 0.75 0.486 0.89 1
51.017 6 Sandy Silt to Clayey Silt 18.599 0.369 2.954 1.186 1.768 2.99 0.74124 0.74 0.484 0.89 1
51.673 5 Clayey Silt to Silty Clay 18.231 0.447 2.992 1.207 1.785 3.05 0.73702 0.74 0.481 0.89 1
52.329 5 Clayey Silt to Silty Clay 18.432 0.449 3.029 1.227 1.802 3.03 0.73284 0.73 0.478 0.89 1
52.986 5 Clayey Silt to Silty Clay 18.042 0.491 3.067 1.247 1.819 3.05 0.72872 0.72 0.475 0.89 1
53.642 5 Clayey Silt to Silty Clay 18.231 0.572 3.104 1.268 1.836 3.08 0.72464 0.72 0.472 0.89 1
54.298 5 Clayey Silt to Silty Clay 18.081 0.567 3.142 1.288 1.854 3.09 0.72037 0.71 0.469 0.88 1
54.954 5 Clayey Silt to Silty Clay 20.465 0.558 3.18 1.309 1.871 3 0.71638 0.70 0.466 0.88 1
55.61 5 Clayey Silt to Silty Clay 18.454 0.572 3.217 1.329 1.888 3.08 0.71244 0.70 0.464 0.88 1
56.266 4 Silty Clay to Clay 19.072 0.77 3.255 1.35 1.905 3.15 0.70853 0.69 0.461 0.88 1
56.923 5 Clayey Silt to Silty Clay 18.56 0.657 3.292 1.37 1.922 3.13 0.70468 0.69 0.458 0.88 1
57.579 5 Clayey Silt to Silty Clay 18.616 0.606 3.33 1.391 1.939 3.1 0.70086 0.68 0.455 0.88 1
58.235 4 Silty Clay to Clay 19.796 0.824 3.368 1.411 1.956 3.15 0.69708 0.67 0.453 0.87 1
58.891 4 Silty Clay to Clay 20.437 0.834 3.405 1.432 1.973 3.14 0.69335 0.67 0.450 0.87 1
59.547 5 Clayey Silt to Silty Clay 19.485 0.63 3.443 1.452 1.991 3.09 0.68944 0.66 0.447 0.87 1
60.203 5 Clayey Silt to Silty Clay 20.276 0.691 3.48 1.473 2.008 3.09 0.68579 0.66 0.444 0.87 1
60.86 5 Clayey Silt to Silty Clay 20.331 0.684 3.518 1.493 2.025 3.1 0.68217 0.65 0.442 0.87 1
61.516 6 Sandy Silt to Clayey Silt 20.526 0.417 3.555 1.514 2.042 2.97 0.67859 0.65 0.439 0.87 1
62.172 6 Sandy Silt to Clayey Silt 19.952 0.408 3.593 1.534 2.059 2.98 0.67505 0.64 0.437 0.87 1
62.828 6 Sandy Silt to Clayey Silt 19.824 0.42 3.631 1.555 2.076 3 0.67155 0.64 0.435 0.86 1

CQIc* F.S.

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-2 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CQIc* F.S.

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα

63.484 6 Sandy Silt to Clayey Silt 19.724 0.392 3.668 1.575 2.093 2.98 0.66808 0.63 0.432 0.86 1
64.14 5 Clayey Silt to Silty Clay 23.294 0.687 3.706 1.595 2.11 3.02 0.66465 0.63 0.430 0.86 1
64.797 5 Clayey Silt to Silty Clay 30.675 1.135 3.743 1.616 2.128 2.98 0.66106 0.62 0.428 0.86 1
65.453 5 Clayey Silt to Silty Clay 39.337 1.333 3.781 1.636 2.145 2.86 0.6577 0.62 0.426 0.86 1
66.109 6 Sandy Silt to Clayey Silt 31.165 0.822 3.819 1.657 2.162 2.9 0.65437 0.61 0.424 0.86 1
66.765 5 Clayey Silt to Silty Clay 22.904 0.624 3.856 1.677 2.179 3.06 0.65108 0.61 0.421 0.86 1
67.421 6 Sandy Silt to Clayey Silt 23.412 0.53 3.894 1.698 2.196 3 0.64782 0.61 0.420 0.85 1
68.077 6 Sandy Silt to Clayey Silt 26.932 0.62 3.931 1.718 2.213 2.93 0.64459 0.60 0.418 0.85 1
68.734 6 Sandy Silt to Clayey Silt 46.461 0.961 3.969 1.739 2.23 2.68 0.6414 0.60 0.416 0.85 1
69.39 8 Sand to Silty Sand 113.437 1.422 4.009 1.759 2.249 2.23 0.63787 0.60 0.414 2.230 0.64 72.36 1.743 126.153 0.27 0.84 1 0.64
70.046 6 Sandy Silt to Clayey Silt 63.751 1.852 4.046 1.78 2.267 2.67 0.63455 0.59 0.412 0.85 1
70.702 9 Sand 187.197 1.993 4.087 1.8 2.287 2.01 0.63091 0.59 0.410 2.010 0.63 118.11 1.313 155.105 0.43 0.79 1 1.04
71.358 10 Gravelly Sand to Sand 513.404 2.438 4.129 1.821 2.308 1.44 0.62714 0.58 0.408 1.440 0.63 321.98 1.000 321.975 0.72 1
72.014 10 Gravelly Sand to Sand 568.07 2.989 4.171 1.841 2.329 1.44 0.62341 0.58 0.406 1.440 0.62 354.14 1.000 354.138 0.71 1
72.671 10 Gravelly Sand to Sand 482.991 1.658 4.212 1.862 2.351 1.39 0.61954 0.58 0.404 1.390 0.62 299.23 1.000 299.234 0.71 1
73.327 10 Gravelly Sand to Sand 503.74 2.967 4.254 1.882 2.372 1.52 0.6159 0.58 0.402 1.520 0.62 310.25 1.000 310.254 0.71 1
73.983 10 Gravelly Sand to Sand 421.435 2.918 4.296 1.903 2.393 1.63 0.6123 0.57 0.401 1.630 0.61 258.05 1.000 258.045 0.71 1
74.639 10 Gravelly Sand to Sand 643.479 2.45 4.338 1.923 2.415 1.32 0.60858 0.57 0.399 1.320 0.61 391.61 1.000 391.605 0.70 1
75.295 10 Gravelly Sand to Sand 572.588 2.1 4.379 1.944 2.436 1.35 0.60506 0.57 0.397 1.350 0.61 346.45 1.000 346.450 0.70 1
75.951 10 Gravelly Sand to Sand 394.976 1.479 4.421 1.964 2.457 1.5 0.60159 0.56 0.396 1.500 0.60 237.61 1.000 237.612 0.70 1
76.608 10 Gravelly Sand to Sand 405.911 2.541 4.463 1.984 2.479 1.62 0.59799 0.56 0.394 1.620 0.60 242.73 1.000 242.730 0.70 1
77.264 9 Sand 354.804 3.261 4.504 2.005 2.499 1.78 0.59476 0.56 0.392 1.780 0.59 211.02 1.092 230.508 0.70 1
77.92 9 Sand 298.74 2.293 4.544 2.025 2.519 1.79 0.59156 0.56 0.391 1.790 0.59 176.72 1.099 194.295 0.72 1
78.576 10 Gravelly Sand to Sand 522.3 2.297 4.586 2.046 2.54 1.45 0.58824 0.55 0.390 1.450 0.59 307.24 1.000 307.235 0.69 1
79.232 10 Gravelly Sand to Sand 505.238 2.617 4.628 2.066 2.562 1.51 0.5848 0.55 0.388 1.510 0.58 295.46 1.000 295.461 0.69 1
79.888 9 Sand 287.216 2.128 4.669 2.087 2.582 1.8 0.5817 0.55 0.387 1.800 0.58 167.07 1.107 184.894 0.72 1
80.545 9 Sand 158.678 1.813 4.709 2.107 2.602 2.13 0.57864 0.55 0.386 2.130 0.58 91.82 1.512 138.806 0.33 0.79 1 0.85
81.201 10 Gravelly Sand to Sand 389.473 1.523 4.751 2.128 2.623 1.54 0.57546 0.54 0.384 1.540 0.58 224.13 1.000 224.128 0.68 1
81.857 9 Sand 177.516 2.126 4.792 2.148 2.644 2.11 0.57232 0.54 0.383 2.110 0.57 101.60 1.473 149.668 0.39 0.78 1 1.02
82.513 7 Silty Sand to Sandy Silt 117.52 2.85 4.831 2.169 2.662 2.46 0.56965 0.54 0.382 2.460 0.57 66.95 2.574 172.336 0.82 1
83.169 5 Clayey Silt to Silty Clay 38.423 1.501 4.868 2.189 2.679 3.02 0.56716 0.54 0.381 0.82 1
83.825 5 Clayey Silt to Silty Clay 34.942 1.352 4.906 2.21 2.696 3.06 0.56468 0.54 0.380 0.82 1
84.482 5 Clayey Silt to Silty Clay 33.237 0.986 4.943 2.23 2.713 3.02 0.56223 0.53 0.379 0.82 1
85.138 6 Sandy Silt to Clayey Silt 37.983 0.948 4.981 2.251 2.73 2.92 0.5598 0.53 0.379 0.82 1
85.794 6 Sandy Silt to Clayey Silt 39.754 0.877 5.019 2.271 2.747 2.87 0.55739 0.53 0.378 0.82 1
86.45 6 Sandy Silt to Clayey Silt 39.014 1.001 5.056 2.292 2.765 2.92 0.55485 0.53 0.377 0.82 1
87.106 5 Clayey Silt to Silty Clay 45.447 1.645 5.094 2.312 2.782 2.95 0.55249 0.53 0.376 0.81 1
87.762 5 Clayey Silt to Silty Clay 45.881 1.78 5.131 2.332 2.799 2.96 0.55014 0.52 0.375 0.81 1
88.419 5 Clayey Silt to Silty Clay 55.629 2 5.169 2.353 2.816 2.87 0.54781 0.52 0.375 0.81 1
89.075 5 Clayey Silt to Silty Clay 71.638 2.854 5.206 2.373 2.833 2.8 0.5455 0.52 0.374 0.81 1
89.731 5 Clayey Silt to Silty Clay 67.009 2.726 5.244 2.394 2.85 2.83 0.54321 0.52 0.373 0.81 1
90.387 6 Sandy Silt to Clayey Silt 49.954 1.588 5.282 2.414 2.867 2.88 0.54094 0.52 0.372 0.81 1
91.043 6 Sandy Silt to Clayey Silt 39.203 1.201 5.319 2.435 2.884 2.98 0.53869 0.52 0.372 0.81 1
91.699 6 Sandy Silt to Clayey Silt 33.822 0.954 5.357 2.455 2.902 3.02 0.53632 0.52 0.371 0.81 1
92.356 6 Sandy Silt to Clayey Silt 31.298 0.856 5.394 2.476 2.919 3.05 0.53411 0.51 0.370 0.81 1
93.012 6 Sandy Silt to Clayey Silt 32.891 0.869 5.432 2.496 2.936 3.02 0.53191 0.51 0.370 0.81 1
93.668 6 Sandy Silt to Clayey Silt 41.431 1.085 5.47 2.517 2.953 2.92 0.52974 0.51 0.369 0.81 1
94.324 6 Sandy Silt to Clayey Silt 38.925 1.232 5.507 2.537 2.97 3 0.52758 0.51 0.368 0.80 1
94.98 6 Sandy Silt to Clayey Silt 34.869 1.089 5.545 2.558 2.987 3.03 0.52544 0.51 0.368 0.80 1
95.636 6 Sandy Silt to Clayey Silt 37.281 1.197 5.582 2.578 3.004 3 0.52331 0.51 0.367 0.80 1
96.293 6 Sandy Silt to Clayey Silt 45.391 1.48 5.62 2.599 3.021 2.93 0.5212 0.51 0.367 0.80 1
96.949 6 Sandy Silt to Clayey Silt 45.442 1.383 5.658 2.619 3.039 2.91 0.51899 0.50 0.366 0.80 1
97.605 6 Sandy Silt to Clayey Silt 86.149 2.771 5.695 2.64 3.056 2.69 0.51692 0.50 0.366 0.80 1
98.261 6 Sandy Silt to Clayey Silt 117.024 3.986 5.733 2.66 3.073 2.61 0.51486 0.50 0.365 0.80 1
98.917 8 Sand to Silty Sand 172.414 2.685 5.772 2.681 3.092 2.25 0.51258 0.50 0.364 2.250 0.51 88.38 1.798 158.923 0.45 0.77 1 1.24
99.573 9 Sand 244.275 1.782 5.813 2.701 3.112 1.93 0.5102 0.50 0.364 1.930 0.51 124.63 1.218 151.857 0.41 0.72 1 1.12
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EVALUATION OF LIQUEFACTION DOWN 

DRAG LOAD, GENERALIZED SOIL/STRENGTH 
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GEOTECHNICAL PARAMETERS 
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SEISMIC DESIGN CRITERIA 

 
 



Period Silver Crk Fault - 152 
(7.1) w/ mod.

(sec) Spectral Accel. (g)
0.01 0.600
0.03 0.600
0.05 0.720
0.10 0.840
0.15 0.960
0.20 1.045
0.30 1.151
0.40 1.224
0.50 1.272
0.75 1.307
1.00 1.267
1.25 1.119
1.50 0.981
1.75 0.827
2.00 0.711
2.25 0.618
2.50 0.524
2.75 0.471
3.00 0.418
3.25 0.377
3.50 0.337
3.75 0.296
4.00 0.283

1. The base curve is per Caltrans 2008 Seismic Hazard Map (in-progress) considering both deterministic & probablistic models.
Governing Fault: Fault ID #152 - Silver Creek Fault (reverse), Mmax = 7.1
Location: Lat=37.318434 Long=-121.831377, Vs30 = 270 m/s

2. Modification for Directivity : 20% increase of Sa for T >1 sec., no change of Sa for T < 0.5 sec., and linear interpolation between 0.5 & 1 sec.
3. Modification for Basin Effect: Site Amplification is per Campbell and Bozorgnia (2007) considering Z2.5m/s depth.

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

JOB NO.: 207150.TUL PLATE NO.: 4

TULLY ROAD OVERCROSSING - ROUTE 101                                                                
SANTA CLARA COUNTY, CALIFORNIA

ARS DESIGN CURVE
TULLY RD OC - ROUTE 101 IMPROVEMENT

SANTA CLARA COUNTY, CALIFORNIA
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Silver Creek Fault (Base Curve)
Silver Creek Fault (w/ Directivity)
Silver Creek Fault (w/ Directivity & Basin Effect)



Silver Crk Fault - Caltrans 2008 Criteria
t g Mod g Site Amp. Directivity + Basin

0.010 0.600 0.600 1.000 0.600
0.030 0.600 0.600 1.000 0.600
0.050 0.720 0.720 1.000 0.720
0.100 0.840 0.840 1.000 0.840
0.150 0.960 0.960 1.000 0.960
0.200 1.040 1.040 1.005 1.045
0.300 1.140 1.140 1.010 1.151
0.400 1.200 1.200 1.020 1.224
0.500 1.200 1.200 1.060 1.272
0.750 1.090 1.199 1.090 1.307
1.000 0.960 1.152 1.100 1.267
1.250 0.840 1.008 1.110 1.119
1.500 0.730 0.876 1.120 0.981
1.750 0.610 0.732 1.130 0.827
2.000 0.520 0.624 1.140 0.711      
2.250 0.450 0.540 1.145 0.618
2.500 0.380 0.456 1.150 0.524
2.750 0.340 0.408 1.155 0.471
3.000 0.300 0.360 1.160 0.418
3.250 0.270 0.324 1.165 0.377
3.500 0.240 0.288 1.170 0.337
3.750 0.210 0.252 1.175 0.296
4.000 0.200 0.240 1.180 0.283

Directivity Basin EffectBase curve 
per Caltrans 
(2008) -NGA 

Directivity + 
Basin Effect

Modification of Basin Effect is per Campbell and Bozorgnia NGA model (2007).  Per geologic data, the depth to Z2.5 m/s velocity horizon is 
approx. 3.5 km at the site.  Therefoe, a Site Amplification factor of 1.1 (at T = 1 sec.) was selected per the data provided.  Since the basin 
effect is period-dependent, reference is made to the provided data for Z2.5 = 5 km & Vs30 = 270 m/s (Campbell-Borzorgnia model) for 
general trend of the factor.  The final adopted Site Amplication is shown and plotted above.  The selected factor is 1.1 at T = 1 sec., 
increasing gradually to 4 sec. and tapering to 1.0 at 0.2 sec.

Basin Effect (Tully-101, Z2.5=3.5 km, Vs30=270 m/s)
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EMBANKMENT SETTLEMENT &  

STABILITY EVALUATION 
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Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

= Comment Resolved 
(for Reviewer’s use) 
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OSFP Review Comment & Response Form 
 

.General Project Information Review Phase Reviewer Information 
 PSR/PDS (Review No.  ) 
 APS/PSR (Review No.  ) 
 APS/PR (Review No.  ) 
Type Selection 

 65% PS&E Unchecked Details  
 PS&E (Review No.  )  
 Construction Support 
 Other:Foundation Report 

Structure Information 
(Use when necessary to document comments by individual structure) 

Dist: 04      EA: 1A9801. 
 
Project  Name: Tully Road 101/OC 
 
OSFP Liaison:  Emil Vergara 
   Phone: 227-8360 
   e-mail: Emil_Vergara@dot.ca.gov Structure Name: Tully Rd OC 

Br No: 04-37-0668 

Reviewer Name:R. Karpowicz/ M Zabolzadeh   
Functional Unit:GS. 
 
     Phone Number: (510) 286-4831     
     e-mail: 
Mohammad_Zabolzadeh@dot.ca.gov     
 
Date of Review: 03/10/09     

Consultant Information (to be filled in by Consultant) 
Consultant Structure Lead (First and Last Name) 

Parikh. 
Structure Consultant Firm 

      
Phone Number 

      
e-mail 
      

Response Date 
      

 

# 
Doc. 

(See Note 1) 

Page, 
Section, or 

SSP Review Comments Consultant Responses  
1 FR N/A FR prepared by Parikh Consultants, Inc. dated 

01/30/09. 
  

2 FR General Numerous citations to scientific literature are 
provided in the text of the report; however, a 
complete reference to the citations is absent.  
Please include complete references cited in the 
text. 

 Will include a complete reference list.   

3 FR Page 4 Please indicate which method of soil 
interpretation of the cone penetration data for this 
project was employed accordingly.     

The CPT interpretation was provided by Gregg In Situ, Inc. A 
complete report (12/18/07) prepared by Gregg is attached in 
Appendix A of the foundation report. The interpretation 
follows the comprehensive review by Lunne, Robertson and 
Powell (1997), and Dr. Robertson joined Gregg In Situ 
several years ago.  Gregg’s CPT data is commonly adopted 
for design/investigation and has become a standard in 
geotechnical community. Parikh’s spread sheet only reads 
Gregg’s data and presents/plots certain selected parameters 
along depth for convenience of reading the file. 

  

4 FR Page 4 The text indicates that information derived from At north abutment area, the layers and material descriptions of   



 

   
Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

= Comment Resolved 
(for Reviewer’s use) 
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borings and CPT data was used to investigate the 
subsurface in the area of the project.  Please 
indicate your interpretation as to how well the 
CPT data correlates to the boring data.  
 

as-built Boring B-4 (Caltrans 1961) appear to correlate 
reasonably well with CPT BR-2. At south abutment, the as-
built Boring B-1 indicate predominantly granular material in 
the upper 50 ft while CPT BR-1 encountered clay and silt 
layers in between granular layers. Below 50 ft depth, the 
material descriptions in B-1 appear to match reasonably well 
with the CPT data.  The CPT data complement the subsoil 
information.   

5 FR Page 4 The Subsurface Conditions section inadequately 
describes the data derived from the CPT and 
laboratory testing.  Specifically the subsurface 
material between a depth of 0 to 20 feet is not 
described.  Layers of material are described at 
certain depths; however, their thicknesses are not 
described.  Laboratory testing was performed on 
samples obtained from a soil probe; however 
there is no description of what the laboratory 
testing revealed about the physical properties of 
the subsurface materials.  Please revise the 
Subsurface Conditions section to include a 
complete description of the subsurface material 
from the ground surface to the full depth 
explored, including a description of the physical 
properties of the materials based on laboratory 
testing. 
 

Will revise the Subsurface Conditions to be more elaborate 
and indicate the layer thickness and laboratory data per the 
comment. 

 

6 FR  Page 4 The Subsurface Conditions section inaccurately 
describes the data derived from the CPT and 
laboratory testing.  According to the text, “The 
CPT data generally indicate two layers of sandy 
silt/silty fine sand, one at about 20-foot depth…”; 
however, the LOTB BR-1 indicates that the 
material at approximately 20 feet below the 
ground surface consists of lean clay.  Please 
revise the subsurface conditions section to 
accurately describe both LOTBs and the 
information derived from the previous subsurface 
investigation. 

Similar to response to #5, will elaborate the Subsurface 
Conditions. 
Please note that in BR-1, the material encountered at approx. 
21 to 27 ft depth consists of silt and silty sand based on 
laboratory PI and sieve/wash data.  Lean clay (CL) was 
encountered below the silt.  (CPT data interpretation starts 
from 5 ft depth because the upper 5 ft is hand augered – 
Gregg’s safety practice.) 

 



 

   
Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

= Comment Resolved 
(for Reviewer’s use) 
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7 FR Page 4 The text indicates that groundwater was 
encountered at about 15 feet.  Please indicate 
what boring or borings this information is derived 
from and when the measurement was taken. In 
addition. Please comment on the groundwater 
level across the entire project limits. 
 

During CPT operation, pore pressure dissipation tests were 
performed in both BR-1 (12/14/07) and BR-2 (12/17/07).  The 
dissipation test data is included in Gregg’s CPT report of 
12/18/07. The as-built LOTB sheet (Caltrans 1961) shows 
groundwater at about 20 ft depth.  Additional borings 
(presented in the project GDMR) drilled for roadway design 
at the interchange encountered groundwater at 15 to 17.5 ft 
depth in 12/2007.  Groundwater level at the site appears to be 
relatively uniform. 

 

8 FR   Page5 Please revise the text to include the relative ages 
of the identified geologic units.  
 

Will revise the text to include the relative ages.  

9 FR   Page 5  Please indicate the in which geomorphic 
province the subject site is located.    
 

Will revise the text to show Coast Ranges geomorphic 
province.  

 

10 FR Page 5 The text of the report refers to the Silver Creek 
Fault as a “new fault”.  This is an inappropriate 
adjective to describe the age or activity of a fault.  
Please use geologic nomenclature when 
describing geologic features and revise 
accordingly.   
 

The intention was to show that the Silver Creek Fault was 
added in the 2008 Seismic Hazard Map.  We will revise the 
language. 

 

11 FR Page 5 The description of the Silver Creek Fault is 
incomplete.  Please include a description of the 
Silver Creek Fault in accordance with the 
Caltrans “Guidelines for Structures Foundation 
Reports” Version 2, 2006.  Specifically, the 
description should include the designation of the 
Silver Creek Fault, the style of faulting, the 
Magnitude of the Maximum Credible Earthquake 
(MCE), fault-to-site distance, and the Peak 
Bedrock Acceleration (PBA), and the soil profile 
type as defined in the Caltrans Seismic Design 
Criteria manual Appendix B. 

Will revise the description for the Silver Creek Fault. Based 
on the fault database provided by Caltrans, the Silver Creek 
Fault (FID = 152) is a reverse fault with maximum moment 
(Mmax) of 7.1. The soil profile is Type D, and the fault is 
only 0.24 km from the site.  A PBA of 0.7g is anticipated.  
Note that these data will be shown for reference only.  Due to 
close distance to fault, Caltrans indicated that the design 
should be based on the new map and new criteria (NGA 
model) instead of the existing Caltrans standard ARS 
curves in SDC v. 1.4. The ARS design curve was developed 
through communication, collaboration and information 
provided by Caltrans as discussed in the report.     

 

12 FR Page 5 The text indicates that HMM/Bechtel-Geomatrix 
performed a study of the Silver Creek Fault.  
Please summarize the scientific exploration 

Will review the HMM/Bechtel-Geomatrix report and provide 
a summary. 
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methods, findings and conclusions of the report 
with respect to the Silver Creek Fault. 
 

13 FR Page 6 The text argues “Since no active faults pass 
through the project site and the thick alluvial 
deposits, the potential for fault rupture is 
relatively low”; however according to the 
California Seismic Hazards Map (Caltrans, 2008) 
and the Geologic map of California, San Jose 
sheet (CDMG, 2006) an inferred trace of the 
Silver Creek Fault passes directly through the 
site.  In addition, the presence of thick alluvial 
deposits does not negate the possibility of active 
faulting. 
Please include a geologic map that delineates the 
locations of faults in the vicinity of the proposed 
project.  In addition, please provide a justification 
as to why the Silver Creek Fault does not present 
a surface rupture hazard to the proposed project.  
If after closer review it is concluded that there is a 
potential for surface rupture at the site, a work 
plan will need to be submitted prior to performing 
any future field work addressing the fault rupture 
potential.   A Fault Rupture Study should be 
performed in accordance with section 2.5.3 of 
Caltrans “Guidelines for Structures Foundation 
Reports” Version 2, 2006.  Specifically, the study 
shall identify if the potential for Surface Fault 
Rupture Displacement Hazard exists and assess 
the location, magnitude, and orientation of static 
offset.  
 

We are currently communicating with USGS.  The fault 
issue will be respond separately. 
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   The liquefaction hazard potential evaluation is 
incomplete.  Based on the text the evaluation was 
solely based on CPT data which was not 
correlated with obtained soil samples and was not 
confirmed with the laboratory testing results.  The 
liquefaction hazard potential evaluation needs to 
be ratified by correlating the CPT data with 
obtained soil samples and laboratory testing. 

We reviewed the obtained soil samples and the specific 
laboratory testing while carrying out the liquefaction 
investigation.  We also referenced the latest research of 
geotechnical engineering regarding Liquefaction 
Susceptibility of Fine-Grained Soils (Bray, et al 2004).  
Please see response to #14.  The CPT liquefaction analysis is 
in accordance with current geotechnical practice (Youd, et al, 
2001). 

 

14 FR Page 6 The text indicates the “Clays are generally not 
susceptible to liquefaction.”  This statement 
directly contradicts the results of the liquefaction 
potential analysis which are presented in the 
following paragraph.  According to the text of the 
report and the Liquefaction Potential Analysis 
BR-1 there is a zone between approximately 20 
and 30 feet below ground surface of potentially 
liquefiable material, consisting of lean clay 
according to the LOTB BR-1.  Laboratory tests of 
this material confirm that this material correctly 
classified as clay with a liquid limit of 39% and a 
plasticity index of 19%.   

 
Please provide justification as to why the 
referenced clay layer at the site is susceptible to 
liquefaction and explain why there are 
contradictory statements in two consecutive 
paragraphs within the referenced report.   

The reviewer may have overlooked a silt to silty sand layer at 
about 21 to 27 ft depth (Samples # 2 & 3 at 20 & 25 ft) above 
the clay layer in BR-1.  The clay layer is at about 27 to 42 ft 
with LL = 39 & PI = 19. (Note that the CPT data starts from 5 
ft depth because the upper 5 ft was hand-augered.) 
 
The Silt layer has LL= 27, PI = 6, and natural water content 
(Wc) of 24%.  
 
Recent advances in soil liquefaction engineering (Seed, et al. 
2003 and Bray, et al. 2004) indicated that soils with sufficient 
fines content and fine-grained soils are also susceptible to 
liquefaction.  A framework consisting of comparing Atterberg 
Limits (LL & PI) with natural water content (Wc) of the soils 
appears to be robust for evaluating liquefaction susceptibility 
of soils with sufficient fines and fine-grained soil.  Bray, et al. 
(2004) suggested loose soils with PI<12 and wc/LL >0.85 
were susceptible to liquefaction, and loose soils with 
12<PI<18 and wc/LL>0.8 were systematically more resistant 
to liquefaction. Per Bray’s et al (2004) criteria, the on-site Silt 
layer in BR-1 with LL = 27, PI = 6 and Wc/LL = 0.89 is 
subject to liquefaction potential. The underlying Lean Clay 
with LL = 39 & PI = 19 is not liquefiable.  In BR-2, Sample 
#8 at 48 ft (silt layer with LL = 31, PI = 7 with Wc of 29%) 
also fits Bray’s et al (2004) criteria of liquefaction 
susceptibility. 
 
In BR-1, liquefaction susceptibility was indicated at the silt-
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silty sand layer (approx. 21 to 27 ft) and silty sand-sand layer 
(approx. 42 to 49 ft). In BR-2, liquefaction susceptibility was 
indicated at approx. 22 to 34 ft (sand & silt mix with some 
clay interbedded) and at approx. 44 to 48 ft.  The liquefaction 
susceptible layers indicated in BR-1 & BR-2 are reasonably 
consistent although the layer thickness has some variation.  In 
addition, these layers also correlate with as-built B-4 
(Caltrans 1961), which indicates slightly compact silty fine 
sand layer (Elev. 107-97 ft) and slightly compact fine sand 
layer (Elev. 85-75 ft).  Therefore, from a practical design 
standpoint, it is recommended that the generalized soil profile 
for design consider liquefaction susceptible layers at 20-30 ft 
depth and 40-50 ft depth to account for some variations.  
 
Although the low plasticity silt is still subject to liquefaction 
susceptibility, the settlement and deformation potential is 
lower than “sand”.  Per Bray, et al (2004), the low plasticity 
silt may dilate during shear once liquefaction is triggered and 
may undergo a transient loss of strength (cyclic mobility with 
limited flow deformation).    

15 FR Page 6 According to the text “It is estimated that the 
post-liquefaction settlement may be on the order 
of six to seven inches.” Please provide describe 
how this conclusion was determined. 

We have reference both Tokimastsu and Seed (1987) and 
Ishihara and Yoshimine (1992) for estimation of post-
liquefaction settlement.  These references correlate post-
liquefaction volumetric strain to cyclic stress ratio (CSR), 
SPT-N values, cone tip resistance, relative density, etc. These 
empirical references provide a general guide about the order 
of settlement magnitude.  Based on the CPT data and as-built 
SPT-N values (12 to 14 typical), a volumetric strain of about 
3 to 4% is estimated.  Considering there are silt mix and some 
clay interbedded in the layers, we exercised judgment and 
adopted 3% volumetric strain for the total thickness of 20 ft 
for settlement estimation. 

 

16 FR Page 7 In the Liquefaction Potential and Down Drag 
Load on Piles section the text indicates 
“Therefore, for the potential 20 feet of liquefiable 
sand…”  According to the LOTB the potentially 
liquefiable material consists of clay.  Please 
revise accordingly. 

See response to #14.  
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17 FR Page 8 The text indicates “Based on the Boring and 
CPT data, the subsoils consist of fine-grained 
sand and silt in the upper 50 feet that pose 
liquefaction potential.”  According to the 
LOTBs more than 50% on the subsurface 
material in the upper 50 feet consist of silty 
clay.  Please revise this sentence accordingly.  
In addition, according to the Liquefaction 
Potential section only approximately 20 feet 
of material is potentially liquefiable, not the 
entire upper 50 feet of subsoil.  Furthermore, 
the Liquefaction Hazard Analysis will have 
to be revised, and this section should be 
revised subsequent to the Liquefaction 
Hazard Analysis revision.  

See response to #14.  We will revise the language to better 
describe the liquefaction susceptibility of the two layers, 
instead of the entire 50 ft.  The design considers the down 
drag load on the foundation piles from the upper 50 ft of 
overburden. 

 

18 FR Page 11 The text indicates that “Due to the hard clay and 
dense sand layers present at the site, relatively 
hard driving conditions should be anticipated.”  
Please provide justification for this statement. 

Both current CPT and as-built LOTB sheet indicate stiff to 
hard clay and dense sand below Elev. 50 ft. Particularly, the 
dense sand layer may cause local hard driving condition.  This 
is commonly observed in the field when piling encounters 
dense sand layers. For the planned Alt “W” pile (open end 
pipe pile), we believe driving is feasible.    

 

19 FR Page 13 The text indicates “A minimum deterministic 
spectrum based on M6.5 at 12 km is included.”, 
however; according to Plate No. 4, the design 
level earthquake is M7.1.  Please revise the 
referenced statement accordingly. 
 

The design earthquake is Mmax = 7.1 for the Silver Creek 
Fault.  It is our understanding the “M6.5 at 12 km” event is 
the minimum design requirement considered in Caltrans new 
design tool based on NGA model.  Will revise the language to 
avoid confusion.   

 

20 FR Plate 1 The photograph used as the Project location map 
is inappropriate.  The photograph does not 
provide the reader any reference to the project 
location relative to its location within Santa Clara 
County, let alone its location within the State.  
Please revise accordingly. 

Will revise the plate.  

21 FR Plate 1 Please include a scale on Plate No. 1. 
 

Will revise the plate.  

22 FR Plate 3 The California Seismic Hazards Map is enlarged Will revise the plate.  
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to an inappropriate scale.  In addition the project 
location is incorrect.  Please revise this plate 
accordingly. 

23 FR LOTB – 
BR-1 

The soil behavior type of the Liquefaction 
Potential Analysis BR-1 is inconsistent with the 
material description presented in the Log of Test 
Boring (LOTB) BR-1.  Specifically the LOTB for 
BR-1 indicates that the upper 10 feet of the 
boring consists of silty sand; however, the soil 
behavior type of the Liquefaction Potential 
Analysis BR-1 for the same interval is indicated 
as clayey silt to silty clay.  This pattern of 
inconsistency between LOTB BR-1 and 
Liquefaction Potential Analysis BR-1 persists for 
the majority of the logs.  Please revise the 
Liquefaction Potential Analysis BR-1 to match 
the LOTB BR-1. 
 

 

24 FR LOTB – 
BR-2 

The soil behavior type of the Liquefaction 
Potential Analysis BR-2 is inconsistent with the 
material description presented in the Log of Test 
Boring (LOTB) BR-2.  Specifically the LOTB for 
BR-2 indicates that the from approximately 8 feet 
to 16 feet below ground surface the boring 
consists of lean clay; however, the soil behavior 
type of the Liquefaction Potential Analysis BR-1 
for the same interval is indicated as sandy silt to 
clayey silt.  This pattern of inconsistency between 
LOTB BR-2 and Liquefaction Potential Analysis 
BR-2 persists for the majority of the logs.  Please 
revise the Liquefaction Potential Analysis BR-2 
to match the LOTB BR-2. 

The following response is common to #23 & #24. 
 
The Gregg CPT investigation so far has been a standard in the 
geotechnical community.  We recommend keeping the CPT 
data as it is.  A complete set of Gregg’s CPT report is attached 
with the foundation report so as to provide completeness of 
the subsurface data. The CPT classification is based on grain 
size distribution and intends to provide a guide to Soil 
Behavior Type (SBT).  CPT classification is not expected to 
provide accurate prediction of soil type based on its physical 
properties (such as by Unified Soil Classification System -
ASTM D 2487). In USCS, fine-grained material is classified 
based on Atterberg Limits (LL & PI), not on grain size 
distribution.  
 
The wordings of CPT classification and USCS adopted in 
Caltrans logging manual are different because the origin and 
intent of the two systems are different.   
 
The liquefaction analysis was conducted based on the CPT 
approach per Youd, et al (2001), which uses Soil Behavior 
Type index (Ic) as an indication of material behavior.  Soil 
with Ic greater than 2.6 is considered too clayey to liquefy. 
 
To avoid confusion, we will revise the LOTB to show only 
the laboratory test results. 
 
 

 

25 FR N/A C3-Not Approved, resubmit required   
26      
27      
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HMH Eningeers, Inc. 
1570 Oakland Road, Suite 200 
San Jose, CA 95131 
 

May 1, 2009 
Job No.: 207150.TUL

Attn.: Mr. Bill Wagner 
 

Sub:   Foundation Report for MSE Retaining Wall (Br. No. 37E-0044) 
Tully Road/Route 101 Interchange Improvements 
Santa Clara County, CA  04-SCl-101  EA 04-1A9801 
 

Ref: Foundation Repot for Tully Road Overcrossing/Route 101 (Br. No. 37-0688) 
Santa Clara County, CA  04-SCl-101  EA 04-1A9801 (Parikh, 1/30/2009) 

 
Dear Mr. Wagner: 
 
As requested, we are providing a foundation report for the proposed MSE retaining wall (Br. No. 
37E-0044) at the Tully Road/Route 101 Interchange improvements project in Santa Clara 
County, CA.  Per request by Caltrans, a separate foundation report is prepared for the Tully Road 
Overcrossing (Br. No. 37-0688).   
 
Proposed Construction 
 
The project consists of bridge replacement along Tully Road, crossing over Route 101 (Br. No. 
37-0668).  The proposed bridge is a two-span, cast-in-place pre-stressed box girder structure of 
approximately 310 feet in length and 100 feet in width.   
 
In addition to the bridge replacement, a MSE retaining wall (Br. No. 37E-0044) is proposed in 
the southeast quadrant along the NB off-ramp due to ramp reconfiguration of the interchange.  
The planned retaining wall is of approx. 290 feet long with maximum height up to approx. 16 
feet per the information provided. 
 
Geology and Subsurface Conditions 
 
The subsurface conditions are based on the as-built Log of Test Borings (LOTB) sheet (Caltrans 
1961) and CPT data performed in December 2007 (Parikh 2007).  The approximate boring 
locations are shown on the attached Site Plan.  The CPTs were performed within the existing 
clove leaves of the interchange at about the same level of Route 101.  The Project Location Map 
is shown on Plate 1A.  The recent boring locations (Parikh 2007) and as-built boring locations 
(Caltrans 1961) are presented on Plate 1B (Site Plan). 
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Based on the boring data, the subsoils consist of layers of silty fine sand/sandy silt and clay in 
the upper 50 feet (below existing Route 101 level).  The CPT data generally indicate two layers 
of sandy silt/silty fine sand, one at about 20-foot depth and one at about 40-foot depth.  Below 
50-foot depth, the subsoils consist of stiff to very stiff fine-grained material (clays and silts).  At 
approximately 75-foot depth, a layer of dense sand and gravel was indicated in the current CPT 
and as-built LOTB.  The thickness of the layer, however, appears to be variable.  The thickness 
may vary from 5 feet (as-built B-4, Caltrans 1961) to over 8 feet as encountered in current CPT 
(BR-2, Parikh 2007).  Very dense sand and gravel were encountered in the CPTs at 108-foot 
depth (BR-1) and 100-foot depth (BR-2).  The current CPT data and as-built LOTB are attached 
with this memo. 
 
Groundwater was encountered at about 15-foot depth in current investigation and at about 20-
foot depth in the as-built LOTB (Caltrans 1961).  We have considered groundwater level at 15-
foot depth below existing Route 101 level for project design.  The groundwater level is 
anticipated to vary with the passage of time due to seasonal groundwater fluctuation, surface and 
subsurface flows, ground surface run-off, and other factors that may not be present at the time of 
investigation. 
 
General geologic features pertaining to the site were evaluated by reference to the Quaternary 
Geology of Santa Clara Valley, Santa Clara, Alameda, and San Mateo Counties, California, by 
E.J. Helley, R.W. Graymer, G.A. Phelps, P.K. Showalter, and C.M. Wentworth (USGS Open-
File Report, 94-231, May 1994).  Based on the publication, the on-site geologic conditions 
consist of Floodbasin Deposits (Qhb, Holocene) and Natural Levee Deposits (Qhl, Holocene).  
The Geologic Map is presented on Plate 2. 
 
Seismic Sources 
 
The project site is located near an area of northern California known to be seismically active. 
Seismic activity may result in geological and seismic hazards including seismically induced fault 
displacement and rupture, ground shaking, liquefaction, and structural hazards.  Caltrans is 
currently revising/updating the 1996 Seismic Hazard Map.  Based on communication with 
Caltrans, the new map (2008 in-progress) is near completion and may be released in the very 
near future.  Caltrans provided us the new map (draft) with relevant data and indicated that we 
can start using the new information since many of the fault data have been updated since 1996.  
A Fault Map is shown on Plate 3. 
 
We reviewed the new Seismic Hazard Map (2008 in-progress) and noticed that in south Bay, the 
Silver Creek Fault has been added to the west of the Hayward Fault.  This fault has significant 
impact for the current Tully Road/Route 101 interchange project because it is in very close 
distance.  A Fault Map based on the new Seismic Hazard Map (2008 in-progress) is attached.  
The Silver Creek Fault (Fault No. 152) is located to the west and subparallel to the Hayward 
Fault (Fault No. 355).  The fault is inferred and buried under Quaternary sediments in the project 
vicinity (800 ft/0.24 km).  Although the Silver Creek Fault is not included in the Alquist-Priolo 
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Special Study Zones Map (San Jose East Quadrangle), the Silver Creek Fault has been studied by 
USGS and California Geological Survey.  A study of the fault was also performed for VTA for 
the planned BART extension to San Jose project (by HMM/Bechtel-Geomatrix).  
 
Based on discussion with Caltrans, the Silver Creek Fault is the governing fault for design.  The 
seismic design criteria for bridge structure design are presented in the separate foundation report 
for Tully Road Overcrossing (Br. No. 37-0688) and are not repeated in this report for MSE wall. 
 
Liquefaction Potential 
 
Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary 
but essentially total loss of shear strength under the reversing, cyclic shear stresses associated 
with earthquake shaking.  Submerged cohesionless sands and silts of low relative density are the 
type of soils, which usually are susceptible to liquefaction. Clays are generally not susceptible to 
liquefaction.  
 
At Tully Road Interchange area, it is our opinion that the upper submerged alluvial soils (sandy 
silt and silty fine sand) at two depths (20- to 30-ft depth and 40- to 50-ft depth) are prone to 
liquefaction.  The liquefaction potential evaluation was performed in accordance with the 
methods proposed by Youd, et al. (2001) using the CPT procedures.  The CPT liquefaction 
analysis data are attached in Appendix C-1.  Based on the CPT data, it is recommended that the 
zones at 20- to 30-foot depth and at 40- to 50-foot depth be considered subject to liquefaction.  
The potential for liquefaction may also induce ground settlement during a seismic event.  It is 
estimated that the post-liquefaction settlement may be on the order of six to seven inches.   
 
The post-liquefaction settlement may induce down drag on the piles at the abutments and bent of 
the proposed Tully Road overcrossing replacement.  The effect of post-liquefaction settlements 
and associated down drag load have been considered in foundation design and presented in the 
separate foundation report for the overcrossing structure.   
 
MSE Retaining Wall 
 
Due to right-of-way and other geometric constraints, a MSE retaining wall is proposed at NB 
off-ramp”TR4” Line (southeast quadrant ) with wall height ranging from 5 to approx. 16 feet.  
Based on the boring data in the general project vicinity, the material anticipated at the wall 
subgrade may consist of medium dense sandy material overlying stiff clays.  The design of MSE 
wall should follow Caltrans ‘Bridge Design Aids’ with the following guidelines:  
 
 Loading Condition  = 1  
 Friction Angle  = 34° (backfill) 
 Soil Unit Weight = 125  pcf  
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Attachments:  Plates 1A & 1B – Project Location Map & Site Plan 
Plate 2 - Geologic Map 
Plate 3 - Fault Map 
Appendix A - Log of Test Borings (Parikh 2007 & Caltrans 1961) 
                       CPT Site Investigation by Gregg In Situ (December 18,2007) 
Appendix B - Laboratory Data 
Appendix C - CPT Data & Liquefaction Analyses Results 
                       MSE Wall Bearing Capacity, Settlement & Stability Evaluation 
Appendix D – Caltrans Comment/Response Form (01/2009) 

                         Caltrans Comment/Response Form (03/2009) 
 Caltrans Comment/Response Form (04/2009) 

 
 
XC:  Biggs Cardosa Associates  (Mr. Ron Oen) 
{S:\Ongoing Projects\207150\MSE WALL REPORT-Tully Rd-Route 101} 



TULLY ROAD OVERCROSSING - ROUTE 101
SANTA CLARA COUNTY, CALIFORNIA

PLATE NO.: 1AJOB NO.: 207150.TUL

PROJECT LOCATION MAP

Approx. Project Location



TULLY ROAD OVERCROSSING - ROUTE 101
SANTA CLARA COUNTY, CALIFORNIA

PLATE NO.: 1BJOB NO.: 207150.TUL

Approximate As-Built Boring Location (Caltrans 1961)
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 SITE PLAN
Approximate CPT Location (Parikh 2007)
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MATERIALS TESTING

TULLY ROAD OVERCROSSING - ROUTE 101
SANTA CLARA COUNTY, CALIFORNIA

JOB NO.: 207150.TUL PLATE NO.: 2

GEOLOGIC MAP

Legend
Qhb - Floodbasin Deposits (Holocene)
Qhl - Natural Levee Deposits (Holocene)
Qpaf1 - Younger Alluvial Fan Deposits (Holocene)
Qhfp1 - First Alluvial Terrace Deposits (Holocene)

Source
Quaternary Geology of Santa Clara Valley, Santa 
Clara, Alameda, and San Mateo Counties, California: 
A digital database
by  E.J. Helley, R.W. Graymer, G.A. Phelps, P.K. 
Showalter, and C.M. Wentworth, May 1994

Approximate
Project Location
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TULLY ROAD OVERCROSSING - ROUTE 101
SANTA CLARA COUNTY, CALIFORNIA

FAULT MAP

Source: 
Modified from "California Seismic Hazard Map, 2007" (In-Progress with FID Labels)
Legend
355 - Hayward fault zone (Southeast Extension section) (Mmax=6.8)
152 - Silver Creek Fault (Mmax=7.1) 0 30 Miles

Approx. Project
Location
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GREGG IN SITU, INC. 
 

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES 
 

 

 

 

950 Howe Rd • Martinez, California 94553 • (925) 313-5800 • FAX (925) 313-0302 
OTHER OFFICES: LOS ANGELES • HOUSTON • SOUTH CAROLINA  

www.greggdrilling.com 
 

 

December 18, 2007 
 
Parkih Consultants 
Attn:  David Wang 
365 S. Milpitas Blvd. 
Milpitas, California 95035 
 
Subject: CPT Site Investigation 
  Hwy 101 @Tully Rd. Bridge 
  San Jose, California 
  GREGG Project Number:  07-376MA 
 
 
Dear Mr. Wang: 
 
The following report presents the results of GREGG Drilling & Testing’s Cone Penetration Test 
investigation for the above referenced site.  The following testing services were performed: 

 

1 Cone Penetration Tests (CPTU)  

2 Pore Pressure Dissipation Tests (PPD)  
3 Seismic Cone Penetration Tests (SCPTU)  
4 Resistivity Cone Penetration Tests (RCPTU)  

5 UVIF Cone Penetration Tests (UVIFCPTU)  
6 Groundwater Sampling (GWS)  
7 Soil Sampling (SS)  

8 Vapor Sampling (VS)  
9 Vane Shear Testing (VST)  
10 SPT Energy Calibration (SPTE)  

 
A list of reference papers providing additional background on the specific tests conducted is 
provided in the bibliography following the text of the report.  If you would like a copy of any of 
these publications or should you have any questions or comments regarding the contents of this 
report, please do not hesitate to contact our office at (925) 313-5800. 
 
Sincerely, 
GREGG Drilling & Testing, Inc. 
 
 
 
Mary Walden 
Operations Manager 



Cone Penetration Testing Procedure 
(CPT) 

 
Gregg In Situ, Inc. carries out all Cone Penetration Tests (CPT) using an integrated 
electronic cone system, Figure CPT.  The soundings were conducted using a 20 ton 
capacity cone with a tip area of 15 cm2 and a friction sleeve area of 225 cm2.  The cone 
is designed with an equal end area friction sleeve and a tip end area ratio of 0.85. 
 
The cone takes measurements of cone 
bearing (qc), sleeve friction (fs) and 
penetration pore water pressure (u2) at 5-
cm intervals during penetration to provide 
a nearly continuous hydrogeologic log. 
CPT data reduction and interpretation is 
performed in real time facilitating on-site 
decision making.  The above mentioned 
parameters are stored on disk for further 
analysis and reference.  All CPT 
soundings are performed in accordance 
with revised (2000) ASTM standards (D 
5778-95). 
 
The cone also contains a porous filter 
element located directly behind the cone 
tip (u2), Figure CPT.  It consists of porous 
plastic and is 5.0mm thick. The filter 
element is used to obtain penetration pore 
pressure as the cone is advanced as well 
as Pore Pressure Dissipation Tests 
(PPDT’s) during appropriate pauses in 
penetration.  It should be noted that prior 
to penetration, the element is fully 
saturated with silicon oil under vacuum 
pressure to ensure accurate and fast 
dissipation. 
 
When the soundings are complete, the test holes are grouted using a Gregg In Situ 
support rig.  The grouting procedures generally consist of pushing a hollow CPT rod 
with a “knock out” plug to the termination depth of the test hole.  Grout is then pumped 
under pressure as the tremie pipe is pulled from the hole.  Disruption or further 
contamination to the site is therefore minimized. 

Figure CPT 
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Cone Penetration Test Sounding Summary 
 

-Table 1- 
 
 

CPT Sounding 
Identification 

 

Date Termination Depth 
(Feet) 

Depth of Groundwater 
Samples (Feet) 

Depth of Soil Samples 
(Feet) 

Depth of Pore Pressure 
Dissipation Tests (Feet) 

BR-1 12/14/07 108 - - 42.8 
BR-2 12/17/07 100 - - 46.4 
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      











   

Cone Penetration Test Data & Interpretation 
 
 
Soil behavior type and stratigraphic interpretation is based on relationships between cone 
bearing (qc), sleeve friction (fs), and pore water pressure (u2).  The friction ratio (Rf) is a 
calculated parameter defined by 100fs/qc and is used to infer soil behavior type.  Generally: 
Cohesive soils (clays)   

• High friction ratio (Rf) due to small cone bearing (qc) 
• Generate large excess pore water pressures (u2) 

Cohesionless soils (sands) 
• Low friction ratio (Rf) due to large cone bearing (qc) 
• Generate very little excess pore water pressures (u2) 

 
A complete set of baseline readings are taken prior to and at the completion of each 
sounding to determine temperature shifts and any zero load offsets.  Corrections for 
temperature shifts and zero load offsets can be extremely important, especially when the 
recorded loads are relatively small.  In sandy soils, however, these corrections are generally 
negligible.   
 
The cone penetration test data collected from your site is presented in graphical form in 
Appendix CPT.  The data includes CPT logs of measured soil parameters, computer 
calculations of interpreted soil behavior types (SBT), and additional geotechnical parameters.  
A summary of locations and depths is available in Table 1.  Note that all penetration depths 
referenced in the data are with respect to the existing ground surface. 
 
Soil interpretation for this project was conducted using recent correlations developed by 
Robertson, 1990, Figure SBT.  Note that it is not always possible to clearly identify a soil type 
based solely on qc, fs, and u2.  In these situations, experience, judgment, and an assessment 
of the pore pressure dissipation data should be used to infer the soil behavior type. 
 
     
    

Figure SBT

ZONE Qt/N SBT 
1

2

3

4

5

6

7

8

9

10
11

12

2

1

1

1.5

2

2.5

3

4

5

6
1

2

Sensitive, fine grained

Organic materials 
Clay

Silty clay to clay 
Clayey silt to silty clay

Sandy silt to clayey silt

Silty sand to sandy silt

Sand to silty sand 
Sand

Gravely sand to sand 
Very stiff fine grained*

Sand to clayey sand* 
*over consolidated or cemented 
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Cone Penetration Test (CPT) Interpretation 
 
Gregg have recently updated their CPT interpretation and plotting software (2007).  The 
software takes the CPT data and performs basic interpretation in terms of soil behavior 
type (SBT) and various geotechnical parameters using current published empirical 
correlations based on the comprehensive review by Lunne, Robertson and Powell (1997).  
The interpretation is presented in tabular format using MS Excel. The interpretations are 
presented only as a guide for geotechnical use and should be carefully reviewed.  Gregg 
does not warranty the correctness or the applicability of any of the geotechnical 
parameters interpreted by the software and does not assume any liability for any use of 
the results in any design or review.  The user should be fully aware of the techniques and 
limitations of any method used in the software. 
 
The following provides a summary of the methods used for the interpretation.  Many of 
the empirical correlations to estimate geotechnical parameters have constants that have a 
range of values depending on soil type, geologic origin and other factors.  The software 
uses ‘default’ values that have been selected to provide, in general, conservatively low 
estimates of the various geotechnical parameters. 
 
Input: 

1 Units for display (Imperial or metric) (atm. pressure, pa = 0.96 tsf or 0.1 MPa) 
2 Depth interval to average results,( ft or m).  Data are collected at either 0.02 or 

0.05m and can be averaged every 1, 3 or 5 intervals. 
3 Elevation of ground surface (ft or m) 
4 Depth to water table, zw (ft or m) – input required 
5 Net area ratio for cone, a (default to 0.85) 
6 Relative Density constant, CDr  (default to 350) 
7 Young’s modulus number for sands, α (default to 5) 
8 Small strain shear modulus number 

a. for sands, SG (default to 180 for  SBTn  5, 6, 7) 
b. for clays, CG (default to  50  for  SBTn 1, 2, 3 & 4)   

9 Undrained shear strength cone factor for clays, Nkt (default to 15) 
10 Over Consolidation ratio number, kocr (default to 0.3) 
11 Unit weight of water, (default to γw = 62.4 lb/ft3 or 9.81 kN/m3) 

 
Column 

1 Depth, z, (m) – CPT data is collected in meters 
2 Depth (ft) 
3 Cone resistance, qc (tsf or MPa) 
4 Sleeve friction, fs (tsf or MPa) 
5 Penetration pore pressure, u (psi or MPa), measured behind the cone (i.e. u2) 
6 Other – any additional data, if collected, e.g. electrical resistivity or UVIF 
7 Total cone resistance, qt (tsf or MPa)  qt = qc + u (1-a) 
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8 Friction Ratio, Rf (%)    Rf = (fs/qt) x 100% 
9 Soil Behavior Type (non-normalized), SBT see note 
10 Unit weight, γ (pcf or kN/m3)   based on SBT, see note 
11 Total overburden stress, σv (tsf)   σvo = γ z 
12 Insitu pore pressure, uo (tsf)   uo = γw (z - zw) 
13 Effective overburden stress, σ'vo (tsf )  σ'vo = σvo - uo 
14 Normalized cone resistance, Qt1    Qt1= (qt - σvo) / σ'vo  
15 Normalized friction ratio, Fr (%)   Fr = fs / (qt - σvo) x 100% 
16 Normalized Pore Pressure ratio, Bq  Bq = u – uo / (qt - σvo) 
17 Soil Behavior Type (normalized), SBTn  see note 
18 SBTn Index, Ic     see note   
19 Normalized Cone resistance, Qtn (n varies with Ic) see note 
20 Estimated permeability, kSBT (cm/sec or ft/sec) see note 
21 Equivalent SPT N60, blows/ft   see note 
22 Equivalent SPT (N1)60 blows/ft   see note 
23 Estimated Relative Density, Dr, (%)  see note 
24 Estimated Friction Angle, φ', (degrees)  see note 
25 Estimated Young’s modulus, Es (tsf)  see note 
26 Estimated small strain Shear modulus, Go (tsf) see note 
27 Estimated Undrained shear strength, su (tsf) see note 
28 Estimated Undrained strength ratio   su/σv’    
29 Estimated Over Consolidation ratio, OCR see note 

 
Notes: 

1 Soil Behavior Type (non-normalized), SBT        Lunne et al. (1997)            
listed below 

 
2 Unit weight, γ either constant at 119 pcf or based on Non-normalized SBT  

(Lunne et al., 1997 and table below) 
 
3 Soil Behavior Type (Normalized), SBTn  Lunne et al. (1997) 
 
4 SBTn Index, Ic  Ic = ((3.47 – log Qt1)2 + (log Fr + 1.22)2)0.5 
 
5 Normalized Cone resistance, Qtn (n varies with Ic) 

 
Qtn = ((qt - σvo)/pa) (pa/(σ′vo)n  and recalculate Ic, then iterate: 
 
When Ic < 1.64,    n = 0.5 (clean sand) 
When Ic > 3.30,    n = 1.0 (clays) 
When 1.64 < Ic < 3.30,  n = (Ic – 1.64)0.3 + 0.5  
Iterate until the change in n, Δn < 0.01  

 
6 Estimated permeability, kSBT (based on Normalized SBTn)                             

(Lunne et al., 1997 and table below) 
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7 Equivalent SPT N60, blows/ft  Lunne et al. (1997) 

60

ac

N
)/p(q  = 8.5 ⎟

⎠
⎞

⎜
⎝
⎛ −

4.6
I

1 c  

8 Equivalent SPT (N1)60 blows/ft            (N1)60 = N60 CN,                        

where CN = (pa/σ′vo)0.5 

 
9 Relative Density, Dr, (%)   Dr

2 = Qtn / CDr 
 Only SBTn 5, 6, 7 & 8   Show ‘N/A’ in zones 1, 2, 3, 4 & 9 
 

10 Friction Angle, φ', (degrees) tan φ' = ⎥
⎦

⎤
⎢
⎣

⎡
+⎟

⎠
⎞

⎜
⎝
⎛

σ
29.0

'
qlog

68.2
1

vo

c  

 Only SBTn 5, 6, 7 & 8  Show’N/A’ in zones 1, 2, 3, 4 & 9 
 
11 Young’s modulus, Es    Es = α qt    
 Only SBTn 5, 6, 7 & 8  Show ‘N/A’ in zones 1, 2, 3, 4 & 9 
 
12 Small strain shear modulus, Go   

a. Go = SG (qt  σ'vo pa)1/3   For  SBTn 5, 6, 7 
b. Go = CG qt   For  SBTn 1, 2, 3& 4 

Show ‘N/A’ in zones 8 & 9 
 

13 Undrained shear strength, su     su = (qt - σvo) / Nkt 
 Only SBTn 1, 2, 3, 4 & 9  Show ‘N/A’ in zones 5, 6, 7 & 8 
 
14 Over Consolidation ratio, OCR   OCR = kocr Qt1 
 Only SBTn 1, 2, 3, 4 & 9  Show ‘N/A’ in zones 5, 6, 7 & 8 
 
SBT Zones     SBTn Zones 
The following updated and simplified SBT descriptions have been used in the 
software: 
1 sensitive fine grained   1  sensitive fine grained 
2 organic soils    2  organic soils 
3 clays     3 clays 
4 clays & silty clays    4 clays & silty clays 
5 clays & silty clays 
6 silty sands & sandy silts   5 silty sands & sandy silts 
7 silty sands & sandy silts 
8 sands & silty sands   6 sands & silty sands 
9 sands & silty sands 
10 sands     7 sands 
11 very dense/stiff soils*   8 very dense/stiff soils* 
12 very dense/stiff soils*   9 very dense/stiff soils* 
* heavily overconsolidated and/or cemented 
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Track when soils fall with zones of same description and print that description (i.e. if 
soils fall only within SBT zones 4 & 5, print ‘clays & silty clays’) 
 
 
Estimated Permeability (see Lunne et al., 1997) 
SBTn  Permeability (ft/sec)  (m/sec)  
1  3x 10-8    1x 10-8   
2  3x 10-7    1x 10-7   
3  1x 10-9    3x 10-10  
4  3x 10-8    1x 10-8  
5  3x 10-6    1x 10-6   
6  3x 10-4    1x 10-4   
7  3x 10-2    1x 10-2   
8   3x 10-6    1x 10-6   
9  1x 10-8    3x 10-9   
 
 
Estimated Unit Weight (see Lunne et al., 1997) 
SBT  Approximate Unit Weight (lb/ft3)  (kN/m3) 
1  111.4     17.5 
2    79.6     12.5 
3  111.4     17.5 
4  114.6     18.0 
5  114.6     18.0 
6  114.6     18.0 
7  117.8     18.5 
8  120.9     19.0 
9  124.1     19.5 
10  127.3     20.0 
11  130.5     20.5 
12  120.9     19.0 



Units: Imperial
Data averaging interval: 0.200 meters

Client: PARIKH CONSULTANTS Assumed depth of water: 15.004 feet
Site: HWY 101 Net area ratio of cone: 0.80
Engineer: D.WANG Unit weight of water: 62.4 lb/ft3

Relative density constant, CDR: 350
Sounding: BR-1 Young's modulus for sands, α: 4
Date: 12/14/2007 Small strain shear modulus number, SG (sands180
Time: 9:25 AM Small strain shear modulus number, CG (clays)50

Nkt for clays: 15
OCR number, kocr: 0.3

Interpretation based on Lunne, Robertson and Powell, 1997

Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT
Unit 

Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized cone 
resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, Bq

Soil Behavior 
Type 

(normalized) 
SBTn SBTn Index, Ic

Normalized Cone 
resistance, Qtn

Estimated 
permeability, kSBT SPT N60 SPT (N1)60

Relative 
Density, Dr

Friction Angle, 
φ'

Young's 
modulus, Es

Small strain 
shear 

modulus, Go

Undrained 
shear 

strength, su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

0.150 0.492 0.000 0.000 0.000 0.000
0.350 1.148 0.000 0.000 0.000 0.000
0.550 1.804 0.000 0.000 0.000 0.000
0.750 2.461 0.000 0.000 0.000 0.000
0.950 3.117 0.000 0.000 0.000 0.000
1.150 3.773 0.000 0.000 0.000 0.000
1.350 4.429 0.000 0.000 0.000 0.000
1.550 5.085 16.721 0.755 -0.442 16.71 4.51 3 111 0.283 0.000 0.283 58.01 4.59 0.00 4 2.54 42.85 3.00E-8 4.2 8.0 836 1.10 3.87 17.4
1.750 5.741 25.144 0.904 -0.348 25.14 3.60 5 115 0.321 0.000 0.321 77.35 3.64 0.00 4 2.38 55.55 3.00E-8 5.8 10.5 1257 1.65 5.16 23.2
1.950 6.398 22.174 0.657 0.018 22.17 2.96 5 115 0.358 0.000 0.358 60.86 3.01 0.00 5 2.39 45.24 3.00E-6 5.1 8.8 36 38 89 366
2.150 7.054 19.910 0.557 -0.074 19.91 2.80 5 115 0.396 0.000 0.396 49.27 2.86 0.00 5 2.44 38.19 3.00E-6 4.7 7.7 33 37 80 365
2.350 7.710 20.961 0.520 0.158 20.96 2.48 5 115 0.434 0.000 0.434 47.34 2.53 0.00 5 2.42 37.34 3.00E-6 4.9 7.7 33 36 84 383
2.550 8.366 33.213 0.655 -0.291 33.21 1.97 6 115 0.471 0.000 0.471 69.47 2.00 0.00 5 2.23 53.47 3.00E-6 7.2 10.7 39 39 133 459
2.750 9.022 46.296 0.607 -0.684 46.29 1.31 7 118 0.510 0.000 0.510 89.78 1.33 0.00 6 2.03 67.81 3.00E-4 9.2 13.2 44 40 185 526
2.950 9.678 50.306 0.482 -0.681 50.30 0.96 7 118 0.549 0.000 0.549 90.70 0.97 0.00 6 1.93 69.21 3.00E-4 9.7 13.4 44 40 201 554
3.150 10.335 40.843 0.492 -0.723 40.83 1.20 7 118 0.587 0.000 0.587 68.54 1.22 0.00 5 2.09 55.31 3.00E-6 8.3 11.2 40 39 163 529
3.350 10.991 24.580 0.371 -0.147 24.58 1.51 6 115 0.625 0.000 0.625 38.34 1.55 0.00 5 2.36 32.99 3.00E-6 5.6 7.3 31 35 98 456
3.550 11.647 15.575 0.232 -1.927 15.55 1.49 6 115 0.662 0.000 0.662 22.47 1.56 -0.01 5 2.55 20.20 3.00E-6 3.9 4.9 24 32 62 399
3.750 12.303 11.517 0.116 0.270 11.52 1.01 6 115 0.700 0.000 0.700 15.46 1.07 0.00 4 2.60 14.16 3.00E-8 2.9 3.6 576 0.72 1.03 4.6
3.950 12.959 12.796 0.213 5.942 12.88 1.65 5 115 0.738 0.000 0.738 16.47 1.75 0.04 4 2.69 15.40 3.00E-8 3.4 4.1 644 0.81 1.10 4.9
4.150 13.615 19.605 0.252 8.648 19.73 1.28 6 115 0.775 0.000 0.775 24.45 1.33 0.03 5 2.48 22.63 3.00E-6 4.7 5.5 25 32 79 455
4.350 14.272 18.784 0.231 -4.464 18.72 1.23 6 115 0.813 0.000 0.813 22.03 1.29 -0.02 5 2.51 20.68 3.00E-6 4.6 5.2 24 32 75 454
4.550 14.928 10.036 0.097 -6.935 9.94 0.97 5 115 0.850 0.000 0.850 10.69 1.06 -0.05 4 2.74 10.30 3.00E-8 2.8 3.1 497 0.61 0.71 3.2
4.750 15.584 9.435 0.105 -5.482 9.36 1.12 5 115 0.888 0.018 0.870 9.74 1.24 -0.05 4 2.81 9.45 3.00E-8 2.7 3.0 468 0.56 0.65 2.9
4.950 16.240 10.103 0.122 -3.292 10.06 1.22 5 115 0.925 0.039 0.887 10.29 1.34 -0.03 4 2.80 10.02 3.00E-8 2.9 3.1 503 0.61 0.69 3.1
5.150 16.896 10.419 0.162 -1.200 10.40 1.56 5 115 0.963 0.059 0.904 10.44 1.72 -0.02 4 2.85 10.22 3.00E-8 3.0 3.3 520 0.63 0.70 3.1
5.350 17.552 9.464 0.132 -0.351 9.46 1.39 5 115 1.001 0.080 0.921 9.18 1.56 -0.01 4 2.88 9.02 3.00E-8 2.8 3.0 473 0.56 0.61 2.8
5.550 18.209 8.890 0.082 1.095 8.91 0.92 5 115 1.038 0.100 0.938 8.39 1.04 0.00 4 2.83 8.24 3.00E-8 2.6 2.7 445 0.52 0.56 2.5
5.750 18.865 10.428 0.131 3.843 10.48 1.25 5 115 1.076 0.120 0.955 9.85 1.39 0.02 4 2.83 9.70 3.00E-8 3.0 3.2 524 0.63 0.66 3.0
5.950 19.521 11.612 0.149 12.424 11.79 1.27 6 115 1.113 0.141 0.973 10.98 1.40 0.07 4 2.79 10.84 3.00E-8 3.3 3.4 590 0.71 0.73 3.3
6.150 20.177 11.431 0.113 35.074 11.94 0.95 6 115 1.151 0.161 0.990 10.90 1.05 0.22 4 2.73 10.77 3.00E-8 3.1 3.2 597 0.72 0.73 3.3
6.350 20.833 16.253 0.230 28.792 16.67 1.38 6 115 1.189 0.182 1.007 15.38 1.48 0.12 4 2.67 15.23 3.00E-8 4.3 4.4 833 1.03 1.03 4.6
6.550 21.490 18.268 0.183 23.637 18.61 0.98 6 115 1.226 0.202 1.024 16.98 1.05 0.09 5 2.56 16.85 3.00E-6 4.6 4.7 22 30 74 490
6.750 22.146 31.207 0.598 12.768 31.39 1.90 6 115 1.264 0.223 1.041 28.94 1.98 0.02 5 2.52 28.83 3.00E-6 7.7 7.7 29 33 126 586
6.950 22.802 60.027 0.732 -7.612 59.92 1.22 7 118 1.302 0.243 1.059 55.34 1.25 -0.01 5 2.17 55.36 3.00E-6 12.6 12.6 40 37 240 732
7.150 23.458 53.343 0.680 -10.223 53.20 1.28 7 118 1.341 0.264 1.077 48.13 1.31 -0.02 5 2.23 48.41 3.00E-6 11.5 11.4 37 37 213 707
7.350 24.114 49.685 0.568 -10.525 49.53 1.15 7 118 1.380 0.284 1.096 43.96 1.18 -0.02 5 2.24 44.45 3.00E-6 10.8 10.6 36 36 198 694
7.550 24.770 57.086 0.532 -8.924 56.96 0.93 8 121 1.419 0.305 1.115 49.82 0.96 -0.02 5 2.14 50.74 3.00E-6 11.9 11.6 38 37 228 732
7.750 25.427 58.576 0.503 -4.562 58.51 0.86 8 121 1.459 0.325 1.134 50.31 0.88 -0.01 5 2.12 51.57 3.00E-6 12.1 11.7 38 37 234 743
7.950 26.083 55.491 0.526 -2.373 55.46 0.95 8 121 1.499 0.346 1.153 46.79 0.97 -0.01 5 2.17 48.19 3.00E-6 11.7 11.2 37 36 222 733
8.150 26.739 51.748 0.722 1.629 51.77 1.39 7 118 1.537 0.366 1.171 42.89 1.44 0.00 5 2.30 44.23 3.00E-6 11.5 10.9 36 36 207 721
8.350 27.395 63.093 0.671 -1.161 63.08 1.06 8 121 1.577 0.387 1.191 51.66 1.09 -0.01 5 2.16 53.79 3.00E-6 13.2 12.5 39 37 252 774
8.550 28.051 27.044 0.455 0.983 27.06 1.68 6 115 1.615 0.407 1.208 21.07 1.79 -0.01 4 2.60 21.67 3.00E-8 6.9 6.5 1353 1.70 1.40 6.3
8.750 28.707 16.559 0.189 5.026 16.63 1.13 6 115 1.652 0.428 1.225 12.23 1.26 0.00 4 2.72 12.55 3.00E-8 4.5 4.2 832 1.00 0.82 3.7
8.950 29.364 14.955 0.240 9.918 15.10 1.59 6 115 1.690 0.448 1.242 10.80 1.79 0.02 4 2.85 11.04 3.00E-8 4.4 4.0 755 0.89 0.72 3.2
9.150 30.020 14.725 0.248 15.463 14.95 1.66 6 115 1.727 0.468 1.259 10.50 1.87 0.05 4 2.87 10.74 3.00E-8 4.3 4.0 747 0.88 0.70 3.2
9.350 30.676 14.859 0.266 17.902 15.12 1.76 6 115 1.765 0.489 1.276 10.46 1.99 0.06 4 2.88 10.71 3.00E-8 4.4 4.0 756 0.89 0.70 3.1
9.550 31.332 20.331 0.537 19.390 20.61 2.61 5 115 1.803 0.509 1.293 14.54 2.86 0.05 4 2.85 14.95 3.00E-8 5.9 5.4 1031 1.25 0.97 4.4
9.750 31.988 21.601 0.567 19.081 21.88 2.59 5 115 1.840 0.530 1.310 15.29 2.83 0.04 4 2.83 15.76 3.00E-8 6.2 5.6 1094 1.34 1.02 4.6
9.950 32.644 20.971 0.482 23.103 21.30 2.26 6 115 1.878 0.550 1.327 14.63 2.48 0.06 4 2.81 15.13 3.00E-8 6.0 5.4 1065 1.30 0.98 4.4
10.150 33.301 30.463 0.567 14.231 30.67 1.85 6 115 1.915 0.571 1.345 21.38 1.97 0.02 4 2.62 22.46 3.00E-8 7.9 7.0 1533 1.92 1.43 6.4
10.350 33.957 18.650 0.330 -0.323 18.65 1.77 6 115 1.953 0.591 1.362 12.26 1.98 -0.04 4 2.82 12.71 3.00E-8 5.4 4.7 932 1.11 0.82 3.7
10.550 34.613 16.167 0.373 1.657 16.19 2.30 5 115 1.991 0.612 1.379 10.30 2.63 -0.03 3 2.95 10.59 1.00E-9 5.0 4.4 810 0.95 0.69 3.1
10.750 35.269 17.724 0.490 2.464 17.76 2.76 5 115 2.028 0.632 1.396 11.27 3.12 -0.03 3 2.96 11.59 1.00E-9 5.5 4.8 888 1.05 0.75 3.4
10.950 35.925 14.964 0.429 3.289 15.01 2.86 5 115 2.066 0.653 1.413 9.16 3.31 -0.03 3 3.05 9.37 1.00E-9 4.9 4.3 751 0.86 0.61 2.7
11.150 36.581 14.238 0.361 4.096 14.30 2.52 5 115 2.103 0.673 1.430 8.53 2.96 -0.03 3 3.05 8.73 1.00E-9 4.7 4.0 715 0.81 0.57 2.6
11.350 37.238 13.713 0.240 4.980 13.78 1.74 5 115 2.141 0.694 1.447 8.04 2.06 -0.03 3 2.99 8.29 1.00E-9 4.4 3.7 689 0.78 0.54 2.4
11.550 37.894 16.148 0.261 6.121 16.24 1.61 6 115 2.179 0.714 1.464 9.60 1.86 -0.02 4 2.90 9.99 3.00E-8 4.9 4.1 812 0.94 0.64 2.9
11.750 38.550 15.060 0.173 8.767 15.19 1.14 6 115 2.216 0.735 1.482 8.75 1.33 -0.01 4 2.86 9.15 3.00E-8 4.4 3.7 759 0.86 0.58 2.6
11.950 39.206 14.429 0.175 15.095 14.65 1.20 6 115 2.254 0.755 1.499 8.27 1.41 0.03 4 2.90 8.63 3.00E-8 4.3 3.6 732 0.83 0.55 2.5
12.150 39.862 17.304 0.249 24.995 17.66 1.41 6 115 2.291 0.776 1.516 10.14 1.62 0.07 4 2.85 10.66 3.00E-8 5.1 4.2 883 1.02 0.68 3.0
12.350 40.518 20.054 0.354 32.151 20.52 1.72 6 115 2.329 0.796 1.533 11.86 1.94 0.08 4 2.83 12.51 3.00E-8 5.8 4.8 1026 1.21 0.79 3.6
12.550 41.175 22.518 0.462 40.107 23.10 2.00 6 115 2.367 0.817 1.550 13.37 2.23 0.10 4 2.82 14.14 3.00E-8 6.5 5.3 1155 1.38 0.89 4.0
12.750 41.831 38.083 0.679 35.025 38.59 1.76 6 115 2.404 0.837 1.567 23.09 1.88 0.05 4 2.58 25.15 3.00E-8 9.7 7.9 1929 2.41 1.54 6.9
12.950 42.487 85.772 0.979 1.962 85.80 1.14 8 121 2.444 0.857 1.586 52.54 1.17 -0.01 5 2.17 60.30 3.00E-6 18.1 14.8 42 37 343 944
13.150 43.143 91.349 0.868 0.555 91.36 0.95 8 121 2.484 0.878 1.606 55.35 0.98 -0.01 5 2.11 64.30 3.00E-6 18.8 15.2 43 37 365 967
13.350 43.799 82.449 1.223 -4.506 82.38 1.48 7 118 2.522 0.898 1.624 49.18 1.53 -0.02 5 2.27 56.22 3.00E-6 18.1 14.6 40 37 330 938
13.550 44.455 68.832 1.151 -5.489 68.75 1.67 7 118 2.561 0.919 1.642 40.31 1.74 -0.02 5 2.37 45.62 3.00E-6 15.8 12.7 36 36 275 886
13.750 45.112 23.835 0.476 -5.580 23.76 2.00 6 115 2.598 0.939 1.659 12.75 2.25 -0.06 4 2.84 13.58 3.00E-8 6.9 5.5 1188 1.41 0.85 3.8
13.950 45.768 21.247 0.340 -5.612 21.17 1.61 6 115 2.636 0.960 1.676 11.06 1.84 -0.07 4 2.84 11.78 3.00E-8 6.2 4.9 1058 1.24 0.74 3.3
14.150 46.424 38.627 0.741 -5.633 38.55 1.92 6 115 2.674 0.980 1.693 21.18 2.07 -0.04 4 2.64 23.28 3.00E-8 10.1 8.0 1927 2.39 1.41 6.4
14.350 47.080 60.696 1.489 -5.647 60.61 2.46 6 115 2.711 1.001 1.710 33.85 2.57 -0.02 4 2.53 37.84 3.00E-8 15.0 11.8 3031 3.86 2.26 10.2
14.550 47.736 90.165 1.255 -5.657 90.08 1.39 8 121 2.751 1.021 1.730 50.49 1.44 -0.02 5 2.24 59.09 3.00E-6 19.5 15.3 41 37 360 987
14.750 48.392 85.591 1.276 -5.682 85.51 1.49 7 118 2.790 1.042 1.748 47.33 1.54 -0.02 5 2.28 55.23 3.00E-6 18.9 14.7 40 36 342 973
14.950 49.049 65.480 1.381 -5.710 65.40 2.11 7 118 2.828 1.062 1.766 35.43 2.21 -0.02 5 2.48 40.25 3.00E-6 15.8 12.2 34 35 262 893
15.150 49.705 44.977 1.151 -5.742 44.89 2.56 6 115 2.866 1.083 1.783 23.57 2.74 -0.04 4 2.67 26.03 3.00E-8 11.9 9.2 2245 2.80 1.57 7.1
15.350 50.361 39.353 0.871 -5.756 39.27 2.22 6 115 2.903 1.103 1.800 20.20 2.40 -0.04 4 2.69 22.28 3.00E-8 10.5 8.1 1964 2.42 1.35 6.1
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Depth Depth qc fs u Other qt Rf SBT
Unit 

Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized cone 
resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, Bq

Soil Behavior 
Type 

(normalized) 
SBTn SBTn Index, Ic

Normalized Cone 
resistance, Qtn

Estimated 
permeability, kSBT SPT N60 SPT (N1)60

Relative 
Density, Dr

Friction Angle, 
φ'

Young's 
modulus, Es

Small strain 
shear 

modulus, Go

Undrained 
shear 

strength, su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

15.550 51.017 20.226 0.290 -5.777 20.14 1.44 6 115 2.941 1.124 1.817 9.47 1.69 -0.09 4 2.88 10.14 3.00E-8 6.0 4.6 1007 1.15 0.63 2.8
15.750 51.673 20.951 0.397 -5.794 20.87 1.90 6 115 2.979 1.144 1.834 9.75 2.22 -0.09 3 2.93 10.37 1.00E-9 6.4 4.9 1043 1.19 0.65 2.9
15.950 52.329 22.059 0.461 -5.819 21.98 2.10 6 115 3.016 1.165 1.852 10.24 2.43 -0.08 3 2.94 10.89 1.00E-9 6.8 5.1 1099 1.26 0.68 3.1
16.150 52.986 20.971 0.388 -5.850 20.89 1.86 6 115 3.054 1.185 1.869 9.54 2.18 -0.09 3 2.94 10.16 1.00E-9 6.5 4.9 1044 1.19 0.64 2.9
16.350 53.642 21.811 0.497 -5.864 21.73 2.29 6 115 3.091 1.206 1.886 9.88 2.67 -0.09 3 2.97 10.47 1.00E-9 6.9 5.1 1086 1.24 0.66 3.0
16.550 54.298 22.785 0.621 -5.878 22.70 2.73 5 115 3.129 1.226 1.903 10.28 3.17 -0.08 3 3.00 10.85 1.00E-9 7.3 5.4 1135 1.30 0.69 3.1
16.750 54.954 23.597 0.582 -5.882 23.51 2.48 6 115 3.167 1.246 1.920 10.60 2.86 -0.08 3 2.96 11.26 1.00E-9 7.4 5.5 1176 1.36 0.71 3.2
16.950 55.610 24.571 0.579 -5.096 24.50 2.36 6 115 3.204 1.267 1.937 10.99 2.72 -0.08 3 2.94 11.75 1.00E-9 7.6 5.6 1225 1.42 0.73 3.3
17.150 56.266 23.797 0.726 -3.710 23.74 3.06 5 115 3.242 1.287 1.954 10.49 3.54 -0.08 3 3.02 11.06 1.00E-9 7.7 5.7 1187 1.37 0.70 3.1
17.350 56.923 25.296 0.729 -3.323 25.25 2.89 5 115 3.279 1.308 1.971 11.14 3.32 -0.07 3 2.98 11.84 1.00E-9 8.0 5.9 1262 1.46 0.74 3.3
17.550 57.579 24.169 0.526 -2.832 24.13 2.18 6 115 3.317 1.328 1.989 10.47 2.53 -0.07 3 2.94 11.22 1.00E-9 7.4 5.4 1206 1.39 0.70 3.1
17.750 58.235 24.084 0.573 -2.186 24.05 2.38 6 115 3.354 1.349 2.006 10.32 2.77 -0.07 3 2.97 11.02 1.00E-9 7.5 5.5 1203 1.38 0.69 3.1
17.950 58.891 25.545 0.838 -1.316 25.53 3.28 5 115 3.392 1.369 2.023 10.94 3.79 -0.07 3 3.02 11.56 1.00E-9 8.3 6.0 1276 1.48 0.73 3.3
18.150 59.547 23.892 0.743 -0.607 23.88 3.11 5 115 3.430 1.390 2.040 10.03 3.63 -0.07 3 3.04 10.56 1.00E-9 7.9 5.7 1194 1.36 0.67 3.0
18.350 60.203 24.609 0.713 0.126 24.61 2.90 5 115 3.467 1.410 2.057 10.28 3.37 -0.07 3 3.02 10.89 1.00E-9 7.9 5.7 1231 1.41 0.69 3.1
18.550 60.860 26.079 0.776 0.898 26.09 2.97 5 115 3.505 1.431 2.074 10.89 3.44 -0.06 3 3.00 11.58 1.00E-9 8.3 6.0 1305 1.51 0.73 3.3
18.750 61.516 25.296 0.655 1.516 25.32 2.59 6 115 3.542 1.451 2.091 10.41 3.01 -0.06 3 2.98 11.12 1.00E-9 8.0 5.7 1266 1.45 0.69 3.1
18.950 62.172 27.216 0.466 3.524 27.27 1.71 6 115 3.580 1.472 2.108 11.23 1.97 -0.05 4 2.85 12.34 3.00E-8 8.0 5.6 1363 1.58 0.75 3.4
19.150 62.828 29.374 0.542 6.359 29.47 1.84 6 115 3.618 1.492 2.126 12.16 2.10 -0.04 4 2.84 13.41 3.00E-8 8.5 6.0 1473 1.72 0.81 3.6
19.350 63.484 29.851 0.491 8.153 29.97 1.64 6 115 3.655 1.513 2.143 12.28 1.87 -0.04 4 2.81 13.65 3.00E-8 8.5 6.0 1498 1.75 0.82 3.7
19.550 64.140 30.720 0.615 9.743 30.86 1.99 6 115 3.693 1.533 2.160 12.58 2.26 -0.03 4 2.85 13.88 3.00E-8 9.0 6.3 1543 1.81 0.84 3.8
19.750 64.797 32.592 0.959 10.774 32.75 2.93 5 115 3.730 1.554 2.177 13.33 3.30 -0.03 3 2.92 14.49 1.00E-9 9.9 6.9 1637 1.93 0.89 4.0
19.950 65.453 39.200 1.123 12.627 39.38 2.85 6 115 3.768 1.574 2.194 16.23 3.15 -0.02 4 2.84 17.98 3.00E-8 11.4 7.9 1969 2.37 1.08 4.9
20.150 66.109 40.699 1.372 13.880 40.90 3.36 5 115 3.806 1.594 2.211 16.78 3.70 -0.02 3 2.87 18.47 1.00E-9 12.0 8.3 2045 2.47 1.12 5.0
20.350 66.765 54.795 1.727 12.561 54.98 3.14 6 115 3.843 1.615 2.228 22.95 3.38 -0.01 4 2.74 26.05 3.00E-8 15.1 10.4 2749 3.41 1.53 6.9
20.550 67.421 54.670 1.787 3.461 54.72 3.26 6 115 3.881 1.635 2.245 22.64 3.51 -0.03 4 2.76 25.64 3.00E-8 15.2 10.4 2736 3.39 1.51 6.8
20.750 68.077 25.927 0.500 2.450 25.96 1.93 6 115 3.918 1.656 2.262 9.74 2.27 -0.07 3 2.94 10.59 1.00E-9 8.0 5.5 1298 1.47 0.65 2.9
20.950 68.734 25.058 0.421 2.127 25.09 1.68 6 115 3.956 1.676 2.280 9.27 1.99 -0.07 3 2.93 10.11 1.00E-9 7.7 5.2 1254 1.41 0.62 2.8
21.150 69.390 26.318 0.476 1.944 26.35 1.81 6 115 3.994 1.697 2.297 9.73 2.13 -0.07 3 2.93 10.63 1.00E-9 8.0 5.5 1317 1.49 0.65 2.9
21.350 70.046 28.037 0.536 1.867 28.06 1.91 6 115 4.031 1.717 2.314 10.39 2.23 -0.07 3 2.91 11.39 1.00E-9 8.5 5.7 1403 1.60 0.69 3.1
21.550 70.702 24.532 0.398 1.786 24.56 1.62 6 115 4.069 1.738 2.331 8.79 1.94 -0.08 3 2.94 9.58 1.00E-9 7.6 5.1 1228 1.37 0.59 2.6
21.750 71.358 24.733 0.375 1.706 24.76 1.52 6 115 4.106 1.758 2.348 8.79 1.82 -0.08 4 2.93 9.63 3.00E-8 7.6 5.1 1238 1.38 0.59 2.6
21.950 72.014 33.614 0.560 1.604 33.64 1.67 6 115 4.144 1.779 2.365 12.47 1.90 -0.06 4 2.81 14.07 3.00E-8 9.6 6.4 1682 1.97 0.83 3.7
22.150 72.671 36.154 0.609 1.614 36.18 1.68 6 115 4.182 1.799 2.382 13.43 1.90 -0.05 4 2.78 15.26 3.00E-8 10.2 6.8 1809 2.13 0.90 4.0
22.350 73.327 88.494 1.362 3.548 88.55 1.54 7 118 4.220 1.820 2.401 35.13 1.62 -0.02 5 2.40 43.93 3.00E-6 20.5 13.6 35 35 354 1095
22.550 73.983 200.308 3.528 3.966 200.36 1.76 8 121 4.260 1.840 2.420 81.04 1.80 -0.01 5 2.15 108.05 3.00E-6 41.8 27.6 56 39 801 1441
22.750 74.639 259.533 3.171 1.278 259.55 1.22 9 124 4.301 1.861 2.440 104.61 1.24 -0.01 6 1.96 146.72 3.00E-4 50.2 33.1 65 41 1038 1575
22.950 75.295 323.418 1.424 8.486 323.54 0.44 10 127 4.342 1.881 2.461 129.69 0.45 0.00 6 1.61 197.80 3.00E-4 55.4 36.3 75 42 1294 1700
23.150 75.951 304.443 0.904 12.385 304.62 0.30 10 127 4.384 1.902 2.483 120.94 0.30 0.00 6 1.55 185.25 3.00E-4 51.1 33.4 73 42 1218 1671
23.350 76.608 406.736 1.278 10.122 406.88 0.31 10 127 4.426 1.922 2.504 160.73 0.32 0.00 6 1.46 247.26 3.00E-4 66.2 43.0 84 43 1628 1846
23.550 77.264 435.995 1.024 6.886 436.09 0.23 10 127 4.468 1.943 2.525 170.93 0.24 0.00 6 1.37 264.06 3.00E-4 69.1 44.7 87 43 1744 1894
23.750 77.920 344.961 1.615 0.716 344.97 0.47 10 127 4.509 1.963 2.546 133.70 0.47 -0.01 6 1.62 207.41 3.00E-4 59.1 38.1 77 42 1380 1757
23.950 78.576 93.326 2.375 -1.225 93.31 2.55 7 118 4.548 1.983 2.565 34.61 2.68 -0.02 4 2.54 42.45 3.00E-8 23.2 14.9 4665 5.92 2.31 10.4
24.150 79.232 49.189 1.219 2.120 49.22 2.48 6 115 4.586 2.004 2.582 17.29 2.73 -0.04 4 2.78 19.91 3.00E-8 13.8 8.8 2461 2.98 1.15 5.2
24.350 79.888 81.313 2.325 3.085 81.36 2.86 6 115 4.623 2.024 2.599 29.53 3.03 -0.02 4 2.63 35.48 3.00E-8 21.1 13.4 4068 5.12 1.97 8.9
24.550 80.545 147.118 2.950 -0.747 147.11 2.01 7 118 4.662 2.045 2.617 54.43 2.07 -0.01 5 2.32 71.23 3.00E-6 33.0 21.0 45 37 588 1334
24.750 81.201 57.506 1.544 -4.481 57.44 2.69 6 115 4.699 2.065 2.634 20.02 2.93 -0.05 4 2.75 23.34 3.00E-8 15.9 10.1 2872 3.52 1.33 6.0
24.950 81.857 36.173 0.678 -4.987 36.10 1.88 6 115 4.737 2.086 2.651 11.83 2.16 -0.08 4 2.86 13.39 3.00E-8 10.6 6.7 1805 2.09 0.79 3.5
25.150 82.513 41.148 0.818 -4.899 41.08 1.99 6 115 4.775 2.106 2.668 13.60 2.25 -0.07 4 2.82 15.59 3.00E-8 11.8 7.4 2054 2.42 0.91 4.1
25.350 83.169 37.395 0.783 -4.755 37.33 2.10 6 115 4.812 2.127 2.686 12.11 2.41 -0.08 4 2.87 13.66 3.00E-8 11.1 7.0 1866 2.17 0.81 3.6
25.550 83.825 36.899 0.894 -4.682 36.83 2.43 6 115 4.850 2.147 2.703 11.83 2.80 -0.08 3 2.92 13.20 1.00E-9 11.2 7.0 1842 2.13 0.79 3.6
25.750 84.482 38.369 1.147 -4.615 38.30 3.00 6 115 4.887 2.168 2.720 12.29 3.43 -0.07 3 2.96 13.56 1.00E-9 12.0 7.5 1915 2.23 0.82 3.7
25.950 85.138 38.284 0.963 -4.492 38.22 2.52 6 115 4.925 2.188 2.737 12.16 2.89 -0.08 3 2.92 13.59 1.00E-9 11.6 7.2 1911 2.22 0.81 3.6
26.150 85.794 42.352 0.863 -4.296 42.29 2.04 6 115 4.963 2.209 2.754 13.55 2.31 -0.07 4 2.82 15.57 3.00E-8 12.2 7.6 2114 2.49 0.90 4.1
26.350 86.450 43.975 0.893 -4.120 43.92 2.03 6 115 5.000 2.229 2.771 14.04 2.29 -0.06 4 2.81 16.21 3.00E-8 12.6 7.8 2196 2.59 0.94 4.2
26.550 87.106 40.022 0.690 -3.969 39.96 1.73 7 118 5.039 2.250 2.789 12.52 1.97 -0.07 4 2.82 14.45 3.00E-8 11.5 7.1 1998 2.33 0.83 3.8
26.750 87.762 46.372 1.053 -3.797 46.32 2.27 6 115 5.076 2.270 2.806 14.70 2.55 -0.06 4 2.82 16.95 3.00E-8 13.3 8.2 2316 2.75 0.98 4.4
26.950 88.419 45.961 1.490 -3.527 45.91 3.24 6 115 5.114 2.291 2.824 14.45 3.65 -0.06 3 2.92 16.20 1.00E-9 14.0 8.6 2296 2.72 0.96 4.3
27.150 89.075 80.282 4.241 -3.274 80.23 5.29 11 131 5.157 2.311 2.846 26.38 5.65 -0.03 3 2.84 30.27 1.00E-9 23.4 14.3 4012 5.01 1.76 7.9
27.350 89.731 63.704 2.783 -3.078 63.66 4.37 5 115 5.194 2.331 2.863 20.42 4.76 -0.04 3 2.88 23.23 1.00E-9 18.9 11.5 3183 3.90 1.36 6.1
27.550 90.387 43.077 1.386 -2.829 43.04 3.22 6 115 5.232 2.352 2.880 13.13 3.67 -0.07 3 2.95 14.60 1.00E-9 13.4 8.1 2152 2.52 0.88 3.9
27.750 91.043 43.946 1.006 -2.720 43.91 2.29 6 115 5.270 2.372 2.897 13.34 2.60 -0.07 4 2.86 15.27 3.00E-8 12.9 7.8 2195 2.58 0.89 4.0
27.950 91.699 35.810 0.707 -2.527 35.77 1.98 6 115 5.307 2.393 2.914 10.45 2.32 -0.08 3 2.92 11.76 1.00E-9 10.9 6.6 1789 2.03 0.70 3.1
28.150 92.356 32.640 0.492 -2.351 32.61 1.51 7 118 5.346 2.413 2.933 9.30 1.80 -0.09 4 2.90 10.51 3.00E-8 9.8 5.9 1630 1.82 0.62 2.8
28.350 93.012 34.941 0.582 -2.246 34.91 1.67 6 115 5.383 2.434 2.950 10.01 1.97 -0.09 4 2.90 11.35 3.00E-8 10.5 6.3 1745 1.97 0.67 3.0
28.550 93.668 42.886 0.644 -2.102 42.86 1.50 7 118 5.422 2.454 2.968 12.61 1.72 -0.07 4 2.78 14.84 3.00E-8 12.1 7.2 2143 2.50 0.84 3.8
28.750 94.324 42.772 0.720 -1.891 42.74 1.68 7 118 5.461 2.475 2.986 12.49 1.93 -0.07 4 2.81 14.57 3.00E-8 12.2 7.3 2137 2.49 0.83 3.7
28.950 94.980 45.379 0.794 -1.403 45.36 1.75 7 118 5.499 2.495 3.004 13.27 1.99 -0.07 4 2.80 15.57 3.00E-8 12.9 7.6 2268 2.66 0.88 4.0
29.150 95.636 51.500 0.931 -0.122 51.50 1.81 7 118 5.538 2.516 3.022 15.21 2.03 -0.05 4 2.75 18.12 3.00E-8 14.2 8.4 2575 3.06 1.01 4.6
29.350 96.293 49.848 0.858 0.383 49.85 1.72 7 118 5.577 2.536 3.040 14.56 1.94 -0.06 4 2.76 17.34 3.00E-8 13.8 8.2 2493 2.95 0.97 4.4
29.550 96.949 51.395 0.871 0.825 51.41 1.69 7 118 5.615 2.557 3.059 14.97 1.90 -0.05 4 2.74 17.93 3.00E-8 14.1 8.3 2570 3.05 1.00 4.5
29.750 97.605 43.669 0.767 1.319 43.69 1.76 7 118 5.654 2.577 3.077 12.36 2.02 -0.07 4 2.82 14.42 3.00E-8 12.6 7.4 2184 2.54 0.82 3.7
29.950 98.261 54.116 1.044 2.186 54.15 1.93 7 118 5.693 2.598 3.095 15.66 2.15 -0.05 4 2.76 18.70 3.00E-8 15.0 8.8 2707 3.23 1.04 4.7
30.150 98.917 56.141 1.050 3.190 56.19 1.87 7 118 5.731 2.618 3.113 16.21 2.08 -0.05 4 2.73 19.51 3.00E-8 15.4 9.0 2809 3.36 1.08 4.9
30.350 99.573 53.801 1.141 3.780 53.86 2.12 7 118 5.770 2.639 3.131 15.36 2.37 -0.05 4 2.79 18.19 3.00E-8 15.2 8.8 2693 3.21 1.02 4.6
30.550 100.230 44.691 0.796 4.366 44.75 1.78 7 118 5.809 2.659 3.149 12.37 2.04 -0.06 4 2.83 14.46 3.00E-8 12.9 7.5 2238 2.60 0.82 3.7
30.750 100.886 40.098 0.804 5.019 40.17 2.00 6 115 5.846 2.680 3.167 10.84 2.34 -0.07 3 2.91 12.36 1.00E-9 12.1 7.0 2009 2.29 0.72 3.3
30.950 101.542 41.215 0.593 6.321 41.31 1.44 7 118 5.885 2.700 3.185 11.12 1.68 -0.06 4 2.82 13.06 3.00E-8 11.9 6.8 2065 2.36 0.74 3.3
31.150 102.198 36.106 0.504 8.641 36.23 1.39 7 118 5.923 2.720 3.203 9.46 1.66 -0.07 4 2.88 10.90 3.00E-8 10.7 6.2 1812 2.02 0.63 2.8
31.350 102.854 31.771 0.453 9.943 31.91 1.42 7 118 5.962 2.741 3.221 8.06 1.74 -0.08 3 2.95 9.07 1.00E-9 9.9 5.6 1596 1.73 0.54 2.4
31.550 103.511 33.022 0.388 11.308 33.18 1.17 7 118 6.001 2.761 3.239 8.39 1.43 -0.07 4 2.89 9.64 3.00E-8 9.9 5.7 1659 1.81 0.56 2.5
31.750 104.167 43.555 0.717 13.224 43.75 1.64 7 118 6.039 2.782 3.257 11.58 1.90 -0.05 4 2.84 13.57 3.00E-8 12.6 7.2 2187 2.51 0.77 3.5
31.950 104.823 106.476 2.565 12.877 106.66 2.41 7 118 6.078 2.802 3.276 30.71 2.55 -0.02 4 2.56 39.49 3.00E-8 26.8 15.2 5333 6.71 2.05 9.2
32.150 105.479 160.210 3.897 3.910 160.27 2.43 7 118 6.117 2.823 3.294 46.80 2.53 -0.02 5 2.42 63.23 3.00E-6 37.6 21.3 43 36 641 1482
32.350 106.135 320.811 2.237 -0.677 320.80 0.70 10 127 6.158 2.843 3.315 94.91 0.71 -0.01 6 1.84 157.00 3.00E-4 59.4 33.6 67 40 1283 1872
32.550 106.791 348.485 1.911 -5.134 348.41 0.55 10 127 6.200 2.864 3.336 102.57 0.56 -0.01 6 1.75 175.34 3.00E-4 62.5 35.2 71 41 1394 1929
32.750 107.448 252.075 2.662 -6.433 251.98 1.06 9 124 6.241 2.884 3.357 73.21 1.08 -0.01 6 2.04 113.62 3.00E-4 50.3 28.2 57 39 1008 1735
32.950 108.104 354.196 1.675 -7.036 354.09 0.47 10 127 6.283 2.905 3.378 102.97 0.48 -0.01 6 1.71 179.28 3.00E-4 62.8 35.1 72 41 1416 1947
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Units: Imperial
Data averaging interval: 0.200 meters

Client: PARIKH CONSULTANTS Assumed depth of water: 13.003 feet
Site: HWY 101 Net area ratio of cone: 0.80
Engineer: D.WANG Unit weight of water: 62.4 lb/ft3

Relative density constant, CDR: 350
Sounding: BR-2 Young's modulus for sands, a: 4
Date: 12/17/2007 Small strain shear modulus number, SG (sands):180
Time: 9:01 AM Small strain shear modulus number, CG (clays): 50

Nkt for clays: 15
OCR number, kocr: 0.3

Interpretation based on Lunne, Robertson and Powell, 1997

Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT Unit Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized 
cone 

resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, 

Bq
Soil Behavior Type 
(normalized) SBTn SBTn Index, Ic

Normalized 
Cone 

resistance, Qtn
Estimated 

permeability, kSBT SPT N60
SPT 

(N1)60
Relative 

Density, Dr
Friction 

Angle, φ'
Young's 

modulus, Es

Small strain 
shear modulus, 

Go

Undrained 
shear strength, 

su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

0.150 0.492 0.000 0.000 0.000 0.000
0.350 1.148 0.000 0.000 0.000 0.000
0.550 1.804 0.000 0.000 0.000 0.000
0.750 2.461 0.000 0.000 0.000 0.000
0.950 3.117 0.000 0.000 0.000 0.000
1.150 3.773 0.000 0.000 0.000 0.000
1.350 4.429 0.000 0.000 0.000 0.000
1.550 5.085 47.564 0.495 0.747 47.57 1.04 7 118 0.299 0.000 0.299 157.88 1.05 0.00 6 1.78 88.43 3.00E-4 8.6 16.2 50 43 190 445
1.750 5.741 99.968 0.984 0.627 99.98 0.98 8 121 0.339 0.000 0.339 293.81 0.99 0.00 6 1.57 166.33 3.00E-4 16.9 29.9 69 46 400 594
1.950 6.398 88.627 0.684 0.557 88.64 0.77 8 121 0.379 0.000 0.379 232.98 0.78 0.00 6 1.56 139.40 3.00E-4 14.9 25.0 63 45 355 592
2.150 7.054 67.511 0.596 -0.049 67.51 0.88 8 121 0.418 0.000 0.418 160.32 0.89 0.00 6 1.72 103.16 3.00E-4 12.0 19.1 54 43 270 559
2.350 7.710 58.248 0.596 -0.141 58.25 1.02 8 121 0.458 0.000 0.458 126.12 1.03 0.00 6 1.84 87.33 3.00E-4 10.8 16.4 50 42 233 548
2.550 8.366 45.904 0.739 -0.204 45.90 1.61 7 118 0.497 0.000 0.497 91.39 1.63 0.00 5 2.08 69.19 3.00E-6 9.3 13.6 44 40 184 520
2.750 9.022 34.246 0.775 -0.793 34.23 2.26 6 115 0.534 0.000 0.534 63.06 2.30 0.00 5 2.30 51.31 3.00E-6 7.6 10.7 38 38 137 483
2.950 9.678 32.329 0.752 -0.353 32.32 2.33 6 115 0.572 0.000 0.572 55.51 2.37 0.00 5 2.35 46.52 3.00E-6 7.3 10.0 36 37 129 485
3.150 10.335 34.201 0.665 -0.420 34.19 1.94 6 115 0.610 0.000 0.610 55.09 1.98 0.00 5 2.30 46.64 3.00E-6 7.6 10.0 37 37 137 505
3.350 10.991 37.036 0.464 -1.139 37.02 1.25 7 118 0.648 0.000 0.648 56.11 1.28 0.00 5 2.17 47.49 3.00E-6 7.8 10.0 37 37 148 529
3.550 11.647 37.070 0.411 -3.046 37.03 1.11 7 118 0.687 0.000 0.687 52.90 1.13 -0.01 5 2.16 45.61 3.00E-6 7.8 9.6 36 37 148 539
3.750 12.303 26.854 0.413 -3.715 26.80 1.54 6 115 0.724 0.000 0.724 35.99 1.58 -0.01 5 2.38 32.41 3.00E-6 6.2 7.5 30 35 107 493
3.950 12.959 22.392 0.341 -4.684 22.32 1.53 6 115 0.762 0.000 0.762 28.30 1.58 -0.02 5 2.47 26.05 3.00E-6 5.4 6.3 27 33 89 472
4.150 13.615 9.943 0.220 -5.107 9.87 2.23 5 115 0.800 0.019 0.781 11.62 2.43 -0.04 4 2.89 11.19 3.00E-8 3.0 3.5 493 0.60 0.77 3.5
4.350 14.272 7.420 0.114 -4.396 7.36 1.54 5 115 0.837 0.040 0.798 8.17 1.74 -0.05 3 2.95 7.93 1.00E-9 2.3 2.6 368 0.43 0.54 2.5
4.550 14.928 8.032 0.082 -2.034 8.00 1.02 1 111 0.874 0.060 0.814 8.76 1.15 -0.03 4 2.83 8.44 3.00E-8 2.3 2.7 400 0.48 0.58 2.6
4.750 15.584 9.731 0.077 5.562 9.81 0.78 6 115 0.911 0.081 0.831 10.71 0.86 0.04 4 2.70 10.25 3.00E-8 2.6 3.0 491 0.59 0.71 3.2
4.950 16.240 14.761 0.119 39.097 15.32 0.78 6 115 0.949 0.101 0.848 16.95 0.83 0.19 5 2.51 16.08 3.00E-6 3.6 4.0 21 30 61 431
5.150 16.896 21.467 0.258 18.015 21.73 1.19 6 115 0.987 0.121 0.865 23.97 1.24 0.06 5 2.47 22.79 3.00E-6 5.2 5.7 26 32 87 488
5.350 17.552 15.730 0.146 36.400 16.25 0.90 6 115 1.024 0.142 0.882 17.26 0.96 0.16 5 2.54 16.55 3.00E-6 3.9 4.3 22 30 65 446
5.550 18.209 13.853 0.109 57.669 14.68 0.74 6 115 1.062 0.162 0.899 15.15 0.80 0.29 5 2.55 14.60 3.00E-6 3.5 3.8 20 29 59 434
5.750 18.865 11.831 0.094 51.772 12.58 0.74 6 115 1.099 0.183 0.916 12.52 0.82 0.31 4 2.63 12.16 3.00E-8 3.1 3.3 629 0.77 0.83 3.8
5.950 19.521 10.556 0.083 58.152 11.39 0.73 6 115 1.137 0.203 0.934 10.99 0.81 0.39 4 2.68 10.73 3.00E-8 2.8 3.0 570 0.68 0.73 3.3
6.150 20.177 12.728 0.126 53.016 13.49 0.94 6 115 1.175 0.224 0.951 12.96 1.03 0.29 4 2.66 12.69 3.00E-8 3.4 3.5 675 0.82 0.86 3.9
6.350 20.833 13.547 0.145 45.956 14.21 1.02 6 115 1.212 0.244 0.968 13.43 1.11 0.24 4 2.66 13.20 3.00E-8 3.6 3.7 710 0.87 0.90 4.0
6.550 21.490 13.809 0.132 47.331 14.49 0.91 6 115 1.250 0.265 0.985 13.44 1.00 0.24 4 2.64 13.25 3.00E-8 3.6 3.7 725 0.88 0.90 4.0
6.750 22.146 17.680 0.199 39.777 18.25 1.09 6 115 1.287 0.285 1.002 16.93 1.17 0.15 4 2.59 16.73 3.00E-8 4.5 4.6 913 1.13 1.13 5.1
6.950 22.802 17.736 0.216 8.914 17.86 1.21 6 115 1.325 0.306 1.019 16.23 1.30 0.02 4 2.62 16.10 3.00E-8 4.6 4.7 893 1.10 1.08 4.9
7.150 23.458 18.220 0.279 29.534 18.65 1.50 6 115 1.363 0.326 1.036 16.68 1.62 0.10 4 2.66 16.61 3.00E-8 4.8 4.9 932 1.15 1.11 5.0
7.350 24.114 34.474 0.410 5.389 34.55 1.19 7 118 1.401 0.347 1.054 31.44 1.24 0.00 5 2.37 31.41 3.00E-6 7.9 7.9 30 34 138 608
7.550 24.770 23.968 0.398 7.459 24.08 1.65 6 115 1.439 0.367 1.072 21.12 1.76 0.01 4 2.60 21.18 3.00E-8 6.1 6.1 1204 1.51 1.41 6.3
7.750 25.427 50.578 0.617 -1.135 50.56 1.22 7 118 1.477 0.388 1.090 45.04 1.26 -0.01 5 2.24 45.47 3.00E-6 11.0 10.8 36 36 202 698
7.950 26.083 49.914 0.500 -5.968 49.83 1.00 7 118 1.516 0.408 1.108 43.61 1.03 -0.02 5 2.21 44.27 3.00E-6 10.7 10.4 36 36 199 698
8.150 26.739 19.262 0.322 -7.085 19.16 1.68 6 115 1.554 0.429 1.125 15.65 1.83 -0.05 4 2.72 15.82 3.00E-8 5.2 5.1 958 1.17 1.04 4.7
8.350 27.395 31.444 0.482 -7.381 31.34 1.54 6 115 1.591 0.449 1.142 26.04 1.62 -0.03 5 2.50 26.53 3.00E-6 7.7 7.4 28 33 125 604
8.550 28.051 17.485 0.312 -7.839 17.37 1.80 6 115 1.629 0.469 1.159 13.58 1.98 -0.07 4 2.79 13.77 3.00E-8 4.9 4.7 869 1.05 0.91 4.1
8.750 28.707 12.589 0.188 -4.942 12.52 1.50 5 115 1.666 0.490 1.176 9.22 1.73 -0.08 4 2.90 9.34 3.00E-8 3.8 3.6 626 0.72 0.61 2.8
8.950 29.364 22.726 0.367 10.011 22.87 1.61 6 115 1.704 0.510 1.194 17.73 1.73 0.01 4 2.66 18.15 3.00E-8 6.0 5.6 1144 1.41 1.18 5.3
9.150 30.020 40.601 0.432 -0.888 40.59 1.06 7 118 1.743 0.531 1.212 32.06 1.11 -0.02 5 2.34 33.35 3.00E-6 9.2 8.6 31 34 162 672
9.350 30.676 14.845 0.220 -7.018 14.74 1.49 6 115 1.780 0.551 1.229 10.55 1.69 -0.08 4 2.84 10.77 3.00E-8 4.3 4.0 737 0.86 0.70 3.2
9.550 31.332 10.538 0.139 -6.489 10.44 1.33 5 115 1.818 0.572 1.246 6.92 1.61 -0.12 3 2.99 7.03 1.00E-9 3.4 3.1 522 0.58 0.46 2.1
9.750 31.988 10.879 0.142 4.293 10.94 1.30 5 115 1.855 0.592 1.263 7.19 1.57 -0.03 3 2.97 7.32 1.00E-9 3.4 3.1 547 0.61 0.48 2.2
9.950 32.644 18.501 0.191 53.295 19.27 0.99 6 115 1.893 0.613 1.280 13.57 1.10 0.19 4 2.66 14.09 3.00E-8 4.9 4.4 963 1.16 0.90 4.1
10.150 33.301 21.785 0.222 67.605 22.76 0.98 6 115 1.931 0.633 1.297 16.05 1.07 0.20 4 2.59 16.78 3.00E-8 5.5 5.0 1138 1.39 1.07 4.8
10.350 33.957 31.817 0.549 18.851 32.09 1.71 6 115 1.968 0.654 1.314 22.91 1.82 0.02 4 2.58 24.03 3.00E-8 8.0 7.2 1604 2.01 1.53 6.9
10.550 34.613 26.821 0.508 -1.748 26.80 1.90 6 115 2.006 0.674 1.332 18.62 2.05 -0.03 4 2.68 19.44 3.00E-8 7.1 6.4 1340 1.65 1.24 5.6
10.750 35.269 13.871 0.344 5.086 13.94 2.47 5 115 2.043 0.695 1.349 8.82 2.89 -0.03 3 3.03 9.00 1.00E-9 4.5 4.0 697 0.79 0.59 2.6
10.950 35.925 13.731 0.364 34.455 14.23 2.56 5 115 2.081 0.715 1.366 8.89 3.00 0.15 3 3.04 9.08 1.00E-9 4.5 4.0 711 0.81 0.59 2.7
11.150 36.581 15.992 0.488 32.171 16.46 2.96 5 115 2.119 0.736 1.383 10.37 3.40 0.11 3 3.02 10.61 1.00E-9 5.2 4.5 823 0.96 0.69 3.1
11.350 37.238 14.249 0.452 23.729 14.59 3.10 5 115 2.156 0.756 1.400 8.88 3.64 0.08 3 3.09 9.05 1.00E-9 4.8 4.2 730 0.83 0.59 2.7
11.550 37.894 14.772 0.339 53.961 15.55 2.18 5 115 2.194 0.777 1.417 9.42 2.54 0.23 3 2.98 9.70 1.00E-9 4.7 4.0 777 0.89 0.63 2.8
11.750 38.550 23.428 0.394 90.837 24.74 1.59 6 115 2.231 0.797 1.434 15.69 1.75 0.26 4 2.70 16.58 3.00E-8 6.3 5.4 1237 1.50 1.05 4.7
11.950 39.206 21.284 0.316 84.651 22.50 1.41 6 115 2.269 0.818 1.451 13.94 1.56 0.26 4 2.72 14.74 3.00E-8 5.8 4.9 1125 1.35 0.93 4.2
12.150 39.862 27.623 0.395 77.542 28.74 1.37 6 115 2.307 0.838 1.469 18.00 1.49 0.18 4 2.62 19.26 3.00E-8 7.1 6.0 1437 1.76 1.20 5.4
12.350 40.518 24.334 0.354 56.759 25.15 1.41 6 115 2.344 0.858 1.486 15.35 1.55 0.14 4 2.68 16.35 3.00E-8 6.5 5.5 1258 1.52 1.02 4.6
12.550 41.175 20.913 0.322 69.396 21.91 1.47 6 115 2.382 0.879 1.503 13.00 1.65 0.21 4 2.76 13.77 3.00E-8 5.8 4.9 1096 1.30 0.87 3.9
12.750 41.831 21.746 0.263 75.251 22.83 1.15 6 115 2.419 0.899 1.520 13.43 1.29 0.22 4 2.69 14.35 3.00E-8 5.8 4.9 1141 1.36 0.90 4.0
12.950 42.487 19.735 0.219 74.983 20.81 1.05 6 115 2.457 0.920 1.537 11.94 1.19 0.24 4 2.72 12.75 3.00E-8 5.4 4.5 1041 1.22 0.80 3.6
13.150 43.143 17.942 0.215 83.033 19.14 1.12 6 115 2.495 0.940 1.554 10.71 1.29 0.30 4 2.78 11.38 3.00E-8 5.0 4.2 957 1.11 0.71 3.2
13.350 43.799 16.131 0.280 84.641 17.35 1.62 6 115 2.532 0.961 1.571 9.43 1.89 0.35 4 2.91 9.88 3.00E-8 4.9 4.0 868 0.99 0.63 2.8
13.550 44.455 41.348 0.595 43.538 41.97 1.42 7 118 2.571 0.981 1.589 24.79 1.51 0.05 5 2.50 27.35 3.00E-6 10.1 8.2 28 32 168 744
13.750 45.112 58.493 1.085 -5.234 58.42 1.86 7 118 2.609 1.002 1.608 34.71 1.94 -0.02 5 2.45 38.66 3.00E-6 13.9 11.3 33 35 234 834
13.950 45.768 71.009 1.174 -7.427 70.90 1.66 7 118 2.648 1.022 1.626 41.98 1.72 -0.02 5 2.35 47.48 3.00E-6 16.2 13.0 37 36 284 893
14.150 46.424 67.394 1.279 -4.625 67.33 1.90 7 118 2.687 1.043 1.644 39.32 1.98 -0.02 5 2.41 44.26 3.00E-6 15.8 12.6 36 35 269 881
14.350 47.080 69.995 1.352 -3.359 69.95 1.93 7 118 2.725 1.063 1.662 40.44 2.01 -0.02 5 2.41 45.69 3.00E-6 16.3 13.0 36 36 280 895
14.550 47.736 91.585 0.995 -5.784 91.50 1.09 8 121 2.765 1.084 1.681 52.78 1.12 -0.02 5 2.16 61.89 3.00E-6 19.2 15.2 42 37 366 983
14.750 48.392 76.824 1.057 -7.187 76.72 1.38 7 118 2.804 1.104 1.699 43.49 1.43 -0.02 5 2.29 50.25 3.00E-6 17.0 13.4 38 36 307 930
14.950 49.049 47.436 1.251 -8.502 47.31 2.64 6 115 2.841 1.125 1.717 25.91 2.81 -0.04 4 2.65 28.50 3.00E-8 12.4 9.8 2366 2.96 1.73 7.8
15.150 49.705 29.945 0.603 -8.749 29.82 2.02 6 115 2.879 1.145 1.734 15.54 2.24 -0.07 4 2.77 16.83 3.00E-8 8.4 6.5 1491 1.80 1.04 4.7
15.350 50.361 19.161 0.380 -8.520 19.04 1.99 6 115 2.916 1.166 1.751 9.21 2.35 -0.11 3 2.97 9.69 1.00E-9 6.0 4.7 952 1.07 0.61 2.8
15.550 51.017 18.599 0.369 -6.242 18.51 1.99 6 115 2.954 1.186 1.768 8.80 2.37 -0.11 3 2.99 9.24 1.00E-9 5.9 4.6 925 1.04 0.59 2.6
15.750 51.673 18.231 0.447 1.311 18.25 2.45 5 115 2.992 1.207 1.785 8.55 2.93 -0.07 3 3.05 8.90 1.00E-9 6.0 4.6 913 1.02 0.57 2.6
15.950 52.329 18.432 0.449 36.623 18.96 2.37 5 115 3.029 1.227 1.802 8.84 2.82 0.09 3 3.03 9.24 1.00E-9 6.0 4.6 948 1.06 0.59 2.7
16.150 52.986 18.042 0.491 73.333 19.10 2.57 5 115 3.067 1.247 1.819 8.81 3.06 0.25 3 3.05 9.19 1.00E-9 5.9 4.5 955 1.07 0.59 2.6
16.350 53.642 18.231 0.572 80.280 19.39 2.95 5 115 3.104 1.268 1.836 8.87 3.51 0.28 3 3.08 9.21 1.00E-9 6.1 4.7 969 1.09 0.59 2.7

              GREGG DRILLING & TESTING, INC.
CONE PENETRATION TEST DATA

3/26/2009 11:51 PM 376c02 [INTERPRETATIONS] Page 1 of 2



Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT Unit Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized 
cone 

resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, 

Bq
Soil Behavior Type 
(normalized) SBTn SBTn Index, Ic

Normalized 
Cone 

resistance, Qtn
Estimated 

permeability, kSBT SPT N60
SPT 

(N1)60
Relative 

Density, Dr
Friction 

Angle, φ'
Young's 

modulus, Es

Small strain 
shear modulus, 

Go

Undrained 
shear strength, 

su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

16.550 54.298 18.081 0.567 83.558 19.28 2.94 5 115 3.142 1.288 1.854 8.71 3.51 0.29 3 3.09 9.04 1.00E-9 6.1 4.6 964 1.08 0.58 2.6
16.750 54.954 20.465 0.558 83.798 21.67 2.58 5 115 3.180 1.309 1.871 9.89 3.02 0.26 3 3.00 10.41 1.00E-9 6.6 4.9 1084 1.23 0.66 3.0
16.950 55.610 18.454 0.572 90.390 19.76 2.89 5 115 3.217 1.329 1.888 8.76 3.46 0.31 3 3.08 9.11 1.00E-9 6.2 4.6 988 1.10 0.58 2.6
17.150 56.266 19.072 0.770 73.816 20.14 3.83 4 115 3.255 1.350 1.905 8.86 4.56 0.23 3 3.15 9.12 1.00E-9 6.7 5.0 1007 1.13 0.59 2.7
17.350 56.923 18.560 0.657 73.604 19.62 3.35 5 115 3.292 1.370 1.922 8.49 4.03 0.24 3 3.13 8.77 1.00E-9 6.4 4.8 981 1.09 0.57 2.5
17.550 57.579 18.616 0.606 88.860 19.90 3.05 5 115 3.330 1.391 1.939 8.54 3.66 0.30 3 3.10 8.87 1.00E-9 6.4 4.7 995 1.10 0.57 2.6
17.750 58.235 19.796 0.824 66.763 20.76 3.97 4 115 3.368 1.411 1.956 8.89 4.74 0.20 3 3.15 9.14 1.00E-9 7.0 5.2 1038 1.16 0.59 2.7
17.950 58.891 20.437 0.834 62.984 21.34 3.91 4 115 3.405 1.432 1.973 9.09 4.65 0.17 3 3.14 9.38 1.00E-9 7.2 5.2 1067 1.20 0.61 2.7
18.150 59.547 19.485 0.630 90.706 20.79 3.03 5 115 3.443 1.452 1.991 8.72 3.63 0.29 3 3.09 9.07 1.00E-9 6.6 4.8 1040 1.16 0.58 2.6
18.350 60.203 20.276 0.691 95.694 21.65 3.19 5 115 3.480 1.473 2.008 9.05 3.80 0.30 3 3.09 9.43 1.00E-9 6.9 5.0 1083 1.21 0.60 2.7
18.550 60.860 20.331 0.684 80.171 21.49 3.18 5 115 3.518 1.493 2.025 8.87 3.80 0.24 3 3.10 9.24 1.00E-9 6.9 5.0 1074 1.20 0.59 2.7
18.750 61.516 20.526 0.417 100.485 21.97 1.90 6 115 3.555 1.514 2.042 9.02 2.26 0.31 3 2.97 9.64 1.00E-9 6.4 4.6 1099 1.23 0.60 2.7
18.950 62.172 19.952 0.408 106.861 21.49 1.90 6 115 3.593 1.534 2.059 8.69 2.28 0.34 3 2.98 9.27 1.00E-9 6.3 4.5 1075 1.19 0.58 2.6
19.150 62.828 19.824 0.420 107.812 21.38 1.96 6 115 3.631 1.555 2.076 8.55 2.37 0.35 3 3.00 9.10 1.00E-9 6.3 4.5 1069 1.18 0.57 2.6
19.350 63.484 19.724 0.392 124.707 21.52 1.82 6 115 3.668 1.575 2.093 8.53 2.20 0.41 3 2.98 9.12 1.00E-9 6.2 4.4 1076 1.19 0.57 2.6
19.550 64.140 23.294 0.687 93.407 24.64 2.79 5 115 3.706 1.595 2.110 9.92 3.28 0.25 3 3.02 10.52 1.00E-9 7.6 5.3 1232 1.40 0.66 3.0
19.750 64.797 30.675 1.135 73.354 31.73 3.58 5 115 3.743 1.616 2.128 13.16 4.05 0.13 3 2.98 14.09 1.00E-9 9.7 6.8 1587 1.87 0.88 3.9
19.950 65.453 39.337 1.333 74.820 40.41 3.30 5 115 3.781 1.636 2.145 17.08 3.64 0.10 3 2.86 18.78 1.00E-9 11.6 8.1 2021 2.44 1.14 5.1
20.150 66.109 31.165 0.822 34.747 31.67 2.60 6 115 3.819 1.657 2.162 12.88 2.95 0.03 3 2.90 14.05 1.00E-9 9.4 6.6 1583 1.86 0.86 3.9
20.350 66.765 22.904 0.624 24.663 23.26 2.68 5 115 3.856 1.677 2.179 8.91 3.22 0.01 3 3.06 9.40 1.00E-9 7.6 5.3 1163 1.29 0.59 2.7
20.550 67.421 23.412 0.530 44.796 24.06 2.20 6 115 3.894 1.698 2.196 9.18 2.63 0.08 3 3.00 9.83 1.00E-9 7.5 5.2 1203 1.34 0.61 2.8
20.750 68.077 26.932 0.620 76.861 28.04 2.21 6 115 3.931 1.718 2.213 10.89 2.57 0.16 3 2.93 11.84 1.00E-9 8.2 5.7 1402 1.61 0.73 3.3
20.950 68.734 46.461 0.961 79.840 47.61 2.02 6 115 3.969 1.739 2.230 19.57 2.20 0.09 4 2.68 22.51 3.00E-8 12.4 8.5 2381 2.91 1.30 5.9
21.150 69.390 113.437 1.422 0.356 113.44 1.25 8 121 4.009 1.759 2.249 48.65 1.30 -0.02 5 2.23 62.12 3.00E-6 24.4 16.8 42 37 454 1163
21.350 70.046 63.751 1.852 12.625 63.93 2.90 6 115 4.046 1.780 2.267 26.42 3.09 -0.01 4 2.67 30.57 3.00E-8 16.9 11.5 3197 3.99 1.76 7.9
21.550 70.702 187.197 1.993 7.768 187.31 1.06 9 124 4.087 1.800 2.287 80.12 1.09 -0.01 6 2.01 108.18 3.00E-4 36.9 25.1 56 39 749 1383
21.750 71.358 513.404 2.438 10.744 513.56 0.47 10 127 4.129 1.821 2.308 220.71 0.48 0.00 6 1.44 325.98 3.00E-4 83.1 56.3 97 45 2054 1941
21.950 72.014 568.070 2.989 10.557 568.22 0.53 10 127 4.171 1.841 2.329 242.14 0.53 0.00 6 1.44 359.28 3.00E-4 91.9 61.9 101 45 2273 2014
22.150 72.671 482.991 1.658 8.262 483.11 0.34 10 127 4.212 1.862 2.351 203.72 0.35 0.00 6 1.39 303.65 3.00E-4 76.9 51.6 93 44 1932 1914
22.350 73.327 503.740 2.967 0.539 503.75 0.59 10 127 4.254 1.882 2.372 210.58 0.59 0.00 6 1.52 315.29 3.00E-4 83.6 55.8 95 44 2015 1946
22.550 73.983 421.435 2.918 9.016 421.56 0.69 10 127 4.296 1.903 2.393 174.35 0.70 0.00 6 1.63 262.21 3.00E-4 72.5 48.2 87 43 1686 1840
22.750 74.639 643.479 2.450 -3.454 643.43 0.38 10 127 4.338 1.923 2.415 264.68 0.38 0.00 7 1.32 399.83 3.00E-2 100.3 66.4 107 45 2574 2124
22.950 75.295 572.588 2.100 -7.300 572.48 0.37 10 127 4.379 1.944 2.436 233.22 0.37 0.00 6 1.35 353.86 3.00E-4 90.2 59.5 101 45 2290 2049
23.150 75.951 394.976 1.479 -8.206 394.86 0.37 10 127 4.421 1.964 2.457 158.89 0.38 -0.01 6 1.50 242.14 3.00E-4 65.1 42.8 83 43 1579 1816
23.350 76.608 405.911 2.541 -8.470 405.79 0.63 10 127 4.463 1.984 2.479 161.92 0.63 -0.01 6 1.62 247.82 3.00E-4 69.7 45.6 84 43 1623 1838
23.550 77.264 354.804 3.261 0.546 354.81 0.92 9 124 4.504 2.005 2.499 140.19 0.93 -0.01 6 1.78 207.86 3.00E-4 64.3 41.9 77 42 1419 1762
23.750 77.920 298.740 2.293 10.828 298.90 0.77 9 124 4.544 2.025 2.519 116.85 0.78 0.00 6 1.79 173.42 3.00E-4 54.4 35.2 70 41 1196 1669
23.950 78.576 522.300 2.297 11.061 522.46 0.44 10 127 4.586 2.046 2.540 203.86 0.44 0.00 6 1.45 315.88 3.00E-4 84.8 54.7 95 44 2090 2016
24.150 79.232 505.238 2.617 12.361 505.42 0.52 10 127 4.628 2.066 2.562 195.50 0.52 0.00 6 1.51 304.18 3.00E-4 83.5 53.7 93 44 2022 1999
24.350 79.888 287.216 2.128 12.055 287.39 0.74 9 124 4.669 2.087 2.582 109.50 0.75 0.00 6 1.80 163.77 3.00E-4 52.5 33.6 68 41 1150 1661
24.550 80.545 158.678 1.813 15.347 158.90 1.14 9 124 4.709 2.107 2.602 59.26 1.18 -0.01 5 2.13 81.36 3.00E-6 32.9 21.0 48 38 636 1366
24.750 81.201 389.473 1.523 5.382 389.55 0.39 10 127 4.751 2.128 2.623 146.68 0.40 0.00 6 1.54 230.96 3.00E-4 65.1 41.3 81 43 1558 1848
24.950 81.857 177.516 2.126 -3.736 177.46 1.20 9 124 4.792 2.148 2.644 65.31 1.23 -0.01 5 2.11 90.71 3.00E-6 36.5 23.1 51 38 710 1425
25.150 82.513 117.520 2.850 -4.974 117.45 2.43 7 118 4.831 2.169 2.662 42.31 2.53 -0.02 5 2.46 53.53 3.00E-6 28.0 17.7 39 36 470 1245
25.350 83.169 38.423 1.501 -5.171 38.35 3.91 5 115 4.868 2.189 2.679 12.50 4.48 -0.08 3 3.02 13.53 1.00E-9 12.5 7.8 1917 2.23 0.83 3.7
25.550 83.825 34.942 1.352 -3.941 34.89 3.87 5 115 4.906 2.210 2.696 11.12 4.51 -0.08 3 3.06 11.90 1.00E-9 11.6 7.3 1744 2.00 0.74 3.3
25.750 84.482 33.237 0.986 -2.083 33.21 2.97 5 115 4.943 2.230 2.713 10.42 3.49 -0.08 3 3.02 11.30 1.00E-9 10.8 6.7 1660 1.88 0.69 3.1
25.950 85.138 37.983 0.948 -0.472 37.98 2.50 6 115 4.981 2.251 2.730 12.08 2.87 -0.07 3 2.92 13.49 1.00E-9 11.6 7.2 1899 2.20 0.81 3.6
26.150 85.794 39.754 0.877 0.698 39.76 2.20 6 115 5.019 2.271 2.747 12.65 2.52 -0.06 4 2.87 14.33 3.00E-8 11.8 7.3 1988 2.32 0.84 3.8
26.350 86.450 39.014 1.001 1.590 39.04 2.56 6 115 5.056 2.292 2.765 12.29 2.95 -0.06 3 2.92 13.74 1.00E-9 11.9 7.3 1952 2.27 0.82 3.7
26.550 87.106 45.447 1.645 2.897 45.49 3.62 5 115 5.094 2.312 2.782 14.52 4.07 -0.05 3 2.95 16.13 1.00E-9 14.0 8.7 2274 2.69 0.97 4.4
26.750 87.762 45.881 1.780 4.533 45.95 3.87 5 115 5.131 2.332 2.799 14.58 4.36 -0.05 3 2.96 16.12 1.00E-9 14.3 8.8 2297 2.72 0.97 4.4
26.950 88.419 55.629 2.000 7.733 55.74 3.59 5 115 5.169 2.353 2.816 17.96 3.95 -0.04 3 2.87 20.44 1.00E-9 16.4 10.1 2787 3.37 1.20 5.4
27.150 89.075 71.638 2.854 12.280 71.82 3.97 5 115 5.206 2.373 2.833 23.51 4.28 -0.02 3 2.80 27.32 1.00E-9 20.3 12.4 3591 4.44 1.57 7.1
27.350 89.731 67.009 2.726 15.541 67.23 4.05 5 115 5.244 2.394 2.850 21.75 4.40 -0.02 3 2.83 25.05 1.00E-9 19.4 11.8 3362 4.13 1.45 6.5
27.550 90.387 49.954 1.588 19.450 50.23 3.16 6 115 5.282 2.414 2.867 15.68 3.53 -0.02 3 2.88 17.81 1.00E-9 14.9 9.0 2512 3.00 1.05 4.7
27.750 91.043 39.203 1.201 21.304 39.51 3.04 6 115 5.319 2.435 2.884 11.85 3.51 -0.03 3 2.98 13.09 1.00E-9 12.4 7.5 1975 2.28 0.79 3.6
27.950 91.699 33.822 0.954 26.482 34.20 2.79 6 115 5.357 2.455 2.902 9.94 3.31 -0.02 3 3.02 10.83 1.00E-9 11.0 6.6 1710 1.92 0.66 3.0
28.150 92.356 31.298 0.856 32.153 31.76 2.70 6 115 5.394 2.476 2.919 9.03 3.25 -0.01 3 3.05 9.76 1.00E-9 10.3 6.2 1588 1.76 0.60 2.7
28.350 93.012 32.891 0.869 41.413 33.49 2.60 6 115 5.432 2.496 2.936 9.56 3.10 0.02 3 3.02 10.43 1.00E-9 10.7 6.4 1674 1.87 0.64 2.9
28.550 93.668 41.431 1.085 52.956 42.19 2.57 6 115 5.470 2.517 2.953 12.44 2.95 0.04 3 2.92 14.03 1.00E-9 12.6 7.5 2110 2.45 0.83 3.7
28.750 94.324 38.925 1.232 40.024 39.50 3.12 6 115 5.507 2.537 2.970 11.45 3.62 0.01 3 3.00 12.60 1.00E-9 12.4 7.4 1975 2.27 0.76 3.4
28.950 94.980 34.869 1.089 81.289 36.04 3.02 6 115 5.545 2.558 2.987 10.21 3.57 0.11 3 3.03 11.12 1.00E-9 11.4 6.8 1802 2.03 0.68 3.1
29.150 95.636 37.281 1.197 119.102 39.00 3.07 6 115 5.582 2.578 3.004 11.12 3.58 0.18 3 3.00 12.23 1.00E-9 11.9 7.1 1950 2.23 0.74 3.3
29.350 96.293 45.391 1.480 107.844 46.94 3.15 6 115 5.620 2.599 3.021 13.68 3.58 0.13 3 2.93 15.39 1.00E-9 13.9 8.2 2347 2.75 0.91 4.1
29.550 96.949 45.442 1.383 147.871 47.57 2.91 6 115 5.658 2.619 3.039 13.79 3.30 0.19 3 2.91 15.65 1.00E-9 13.7 8.1 2379 2.79 0.92 4.1
29.750 97.605 86.149 2.771 109.346 87.72 3.16 6 115 5.695 2.640 3.056 26.84 3.38 0.06 4 2.69 32.69 3.00E-8 23.0 13.6 4386 5.47 1.79 8.1
29.950 98.261 117.024 3.986 12.658 117.21 3.40 6 115 5.733 2.660 3.073 36.28 3.58 -0.02 4 2.61 45.38 3.00E-8 30.0 17.6 5860 7.43 2.42 10.9
30.150 98.917 172.414 2.685 7.624 172.52 1.56 8 121 5.772 2.681 3.092 53.93 1.61 -0.01 5 2.25 75.79 3.00E-6 37.5 21.9 47 37 690 1488
30.350 99.573 244.275 1.782 10.740 244.43 0.73 9 124 5.813 2.701 3.112 76.67 0.75 -0.01 6 1.93 119.87 3.00E-4 46.7 27.2 59 39 978 1674
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Pore Pressure Dissipation Tests (PPDT) 

 
 
Pore Pressure Dissipation Tests (PPDT’s) conducted at various intervals measured 
hydrostatic water pressures and determined the approximate depth of the ground water 
table.  A PPDT is conducted when the cone is halted at specific intervals determined by 
the field representative.  The variation of the penetration pore pressure (u) with time is 
measured behind the tip of the cone and recorded by a computer system.   
Pore pressure dissipation data can be interpreted to provide estimates of: 

• Equilibrium piezometric pressure 
• Phreatic Surface 
• In situ horizontal coefficient of consolidation (ch) 
• In situ horizontal coefficient of permeability (kh) 

 
In order to correctly interpret 
the equilibrium piezometric 
pressure and/or the phreatic 
surface, the pore pressure 
must be monitored until such 
time as there is no variation in 
pore pressure with time, 
Figure PPDT.  This time is 
commonly referred to as t100, 
the point at which 100% of the 
excess pore pressure has 
dissipated. 
 
A complete reference on pore 
pressure dissipation tests is 
presented by Robertson et al. 
1992. 
 
A summary of the pore 
pressure dissipation tests is 
summarized in Table 1.  Pore 
pressure dissipation data is 
presented in graphical form in 
Appendix PPDT. 
 
 
 
 

Figure PPDT 
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GREGG IN SITU 
Digital File Formats 

 
CPT Data Files                                                                                                     
 
Unless otherwise requested by the client, Gregg CPT data files are named such that the first 3 
characters contain Gregg In-Situ, Inc. job number, the next character is typically C for CPT (S if 
shear waves were collected, R if Resistivity was used, U for UVIF or M for ‘Mini-Cone’) followed 
by two or three characters indicating the sounding number. The last character position is reserved 
for the letters a, b, c, d etc to uniquely identify multiple soundings at the same location. The CPT 
sounding file has the extension COR and pore pressure dissipation files have the extension PPD. 
As an example, for job number 05-127 (Job Number 127 in the year 2005) the first sounding will 
have file names 127C01.COR and 127C01.PPC. 
 
The CPT (COR) file consists of the following components: 
1. Two lines of header information 
2. Data records 
3. End of data marker 
4. Units information 
 
Header Lines 
Line 1: Columns 1-6 are blank (future use) 
Columns 7-21 contain the sounding Date and Time 
Columns 22-36 contain the sounding Operator 
Line 2: Columns 1-16 contain the sounding ID 
Columns 17-31 Field representative 
Columns 32-47 contain the project name 
 
Data Records 
The data records contain 4 or more columns of data in floating point format. A comma (and 
spaces) separates each data item: 
Column 1: Sounding Depth (m) 
Column 2: Tip (qc) data uncorrected for pore pressure effects. Recorded in units selected by the 
CPT operator. 
Column 3: Sleeve (fs) data. Recorded in units selected by the operator 
Column 4: Dynamic pore pressure readings (u2). Recorded in units selected by the operator 
Column 5: Exists only if specialty modules (Resistivity and/or UVIF) have been used 
End of Data Marker 
After the last line of data a line containing ASCII 26 (CTL-Z) and a new line (carriage return/ line 
feed) character. This is used to mark the end of data. 
Units Information 
The last section of the file contains information about the units that were selected for the 
sounding. A separator bar makes up the first line. The second line contains the type of units used 
for depth, qc, fs and u2. The third line contains the conversion values required for Gregg’s software 
to convert the recorded data to an internal set of base units (bar for qc, bar for fs and meters for 
u2). 
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CPT Dissipation Files 
 
CPT Dissipation files have the same naming convention as the CPT sounding files and have the 
extension PPC. PPC files consist of the following components: 
 
1. Two lines of header information 
2. Data records 
 
Header Lines (same as COR file): 
Line 1: Columns 1-6 are blank (future use) 
Columns 7-21 contain the sounding Date and Time 
Columns 22-36 contain the sounding Operator 
Line 2: Columns 1-16 Sounding or Location ID 
Columns 17-31 Field Representative 
Columns 32-47 Project Name 
 
Data Records 
The data records immediately follow the header lines. Each data record can occupy several lines 
in the file and is a complete record of a dissipation test at a particular depth. Each data record 
starts with a line containing two values separated by spaces; the first value being an index 
number and the second being the dissipation test depth in meters. Following this line are the 
dissipation pore pressure values stored at 5 second intervals with a maximum of 12 entries per 
line. The last line of the dissipation record may not contain a full 12 entries. The data record is 
terminated with an ASCII 30 character (appears as a triangle in some editors). This sequence is 
repeated for every dissipation test in the sounding. No marker is used to indicate end of file. Unit 
information is not stored in this file. Users would have to check the CPT file for the units that were 
used. 
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APPENDIX C-1 

 
LIQUEFACTION POTENTIAL 

PER CPT PROCEDURES 

 
 



Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 207150.10 PLATE NO.: 

HWY 101/TULLY INTERCHANGE
SAN JOSE, CALIFORNIA

CPT DATA CORRELATION
BR-2

0

20

40

60

80

100

120

0 2 4 6 8 10 12

SOIL BEHAVIOR TYPE
(GENERALIZED SOIL PROFILE)

1. Sensitive Fines 2. Organic
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. Stiff Fine-Grained 12. Sand to Clayey Sand

0

20

40

60

80

100

120

1.5 2 2.5 3 3.5

IC

0

20

40

60

80

100

120

0 2500 5000 7500 10000 12500

SU (PSF)

0 20 40 60 80 100
SPT-N60

Su SPT-N60

0

20

40

60

80

100

120

0 10 20 30 40 50

PHI (DEG)

D
EP

TH
 (F

T)

0 20 40 60 80 100
SPT-N60

PHI SPT-N60

SAND CLAY



LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-2 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.492 1.7 1.00 #VALUE! #VALUE! 1
1.148 1.7 1.00 #VALUE! #VALUE! 1
1.804 1.7 1.00 #VALUE! #VALUE! 1
2.461 1.7 1.00 #VALUE! #VALUE! 1
3.117 1.7 0.99 #VALUE! #VALUE! 1
3.773 1.7 0.99 #VALUE! #VALUE! 1
4.429 1.7 0.99 #VALUE! #VALUE! 1
5.085 7 Silty Sand to Sandy Silt 47.564 0.495 0.299 0.299 1.78 1.46765 0.99 0.386 1.780 1.47 69.81 1.092 76.253 0.12 1.00 1
5.741 8 Sand to Silty Sand 99.968 0.984 0.339 0.339 1.57 1.4295 0.99 0.386 1.570 1.43 142.90 1.000 142.904 0.35 1.00 1
6.398 8 Sand to Silty Sand 88.627 0.684 0.379 0.379 1.56 1.39329 0.99 0.385 1.560 1.39 123.48 1.000 123.483 0.26 1.00 1
7.054 8 Sand to Silty Sand 67.511 0.596 0.418 0.418 1.72 1.3597 0.99 0.384 1.720 1.36 91.79 1.051 96.507 0.16 1.00 1
7.71 8 Sand to Silty Sand 58.248 0.596 0.458 0.458 1.84 1.3269 0.98 0.384 1.840 1.33 77.29 1.137 87.880 0.14 1.00 1
8.366 7 Silty Sand to Sandy Silt 45.904 0.739 0.497 0.497 2.08 1.29641 0.98 0.383 2.080 1.30 59.51 1.420 84.484 0.14 1.00 1
9.022 6 Sandy Silt to Clayey Silt 34.246 0.775 0.534 0.534 2.3 1.26874 0.98 0.383 2.300 1.27 43.45 1.949 84.671 0.14 1.00 1
9.678 6 Sandy Silt to Clayey Silt 32.329 0.752 0.572 0.572 2.35 1.24153 0.98 0.382 2.350 1.24 40.14 2.120 85.078 0.14 1.00 1
10.335 6 Sandy Silt to Clayey Silt 34.201 0.665 0.61 0.61 2.3 1.21547 0.98 0.382 2.300 1.22 41.57 1.949 81.009 0.13 1.00 1
10.991 7 Silty Sand to Sandy Silt 37.036 0.464 0.648 0.648 2.17 1.19048 0.98 0.381 2.170 1.19 44.09 1.596 70.385 0.11 1.00 1
11.647 7 Silty Sand to Sandy Silt 37.07 0.411 0.687 0.687 2.16 1.16587 0.98 0.381 2.160 1.17 43.22 1.574 68.038 0.11 1.00 1
12.303 6 Sandy Silt to Clayey Silt 26.854 0.413 0.724 0.724 2.38 1.14345 0.97 0.380 2.380 1.14 30.71 2.233 68.554 0.11 1.00 1
12.959 6 Sandy Silt to Clayey Silt 22.392 0.341 0.762 0.762 2.47 1.1213 0.97 0.379 2.470 1.12 25.11 2.621 65.817 0.11 1.00 1
13.615 5 Clayey Silt to Silty Clay 9.943 0.22 0.8 0.019 0.781 2.89 1.11055 0.97 0.388 1.00 1
14.272 5 Clayey Silt to Silty Clay 7.42 0.114 0.837 0.04 0.798 2.95 1.1011 0.97 0.397 1.00 1
14.928 1 Sensitive Fines 8.032 0.082 0.874 0.06 0.814 2.83 1.09235 0.97 0.406 1.00 1
15.584 6 Sandy Silt to Clayey Silt 9.731 0.077 0.911 0.081 0.831 2.7 1.08321 0.97 0.414 1.00 1
16.24 6 Sandy Silt to Clayey Silt 14.761 0.119 0.949 0.101 0.848 2.51 1.07422 0.97 0.422 2.510 1.07 15.86 2.820 44.708 0.09 1.00 1 0.21
16.896 6 Sandy Silt to Clayey Silt 21.467 0.258 0.987 0.121 0.865 2.47 1.06538 0.96 0.429 2.470 1.07 22.87 2.621 59.950 0.10 1.00 1 0.23
17.552 6 Sandy Silt to Clayey Silt 15.73 0.146 1.024 0.142 0.882 2.54 1.05668 0.96 0.436 2.540 1.06 16.62 2.979 49.515 0.09 1.00 1 0.21
18.209 6 Sandy Silt to Clayey Silt 13.853 0.109 1.062 0.162 0.899 2.55 1.04812 0.96 0.443 2.550 1.05 14.52 3.034 44.056 0.09 1.00 1 0.20
18.865 6 Sandy Silt to Clayey Silt 11.831 0.094 1.099 0.183 0.916 2.63 1.0397 0.96 0.449 1.00 1
19.521 6 Sandy Silt to Clayey Silt 10.556 0.083 1.137 0.203 0.934 2.68 1.03093 0.96 0.455 1.00 1
20.177 6 Sandy Silt to Clayey Silt 12.728 0.126 1.175 0.224 0.951 2.66 1.02278 0.96 0.461 1.00 1
20.833 6 Sandy Silt to Clayey Silt 13.547 0.145 1.212 0.244 0.968 2.66 1.01476 0.95 0.466 1.00 1
21.49 6 Sandy Silt to Clayey Silt 13.809 0.132 1.25 0.265 0.985 2.64 1.00686 0.95 0.472 1.00 1
22.146 6 Sandy Silt to Clayey Silt 17.68 0.199 1.287 0.285 1.002 2.59 0.99909 0.95 0.476 2.590 1.00 17.66 3.266 57.691 0.10 1.00 1 0.21
22.802 6 Sandy Silt to Clayey Silt 17.736 0.216 1.325 0.306 1.019 2.62 0.99144 0.95 0.481 1.00 1
23.458 6 Sandy Silt to Clayey Silt 18.22 0.279 1.363 0.326 1.036 2.66 0.9839 0.95 0.486 0.99 1
24.114 7 Silty Sand to Sandy Silt 34.474 0.41 1.401 0.347 1.054 2.37 0.97604 0.94 0.490 2.370 0.98 33.65 2.194 73.825 0.12 0.99 1 0.24
24.77 6 Sandy Silt to Clayey Silt 23.968 0.398 1.439 0.367 1.072 2.6 0.96831 0.94 0.493 0.99 1
25.427 7 Silty Sand to Sandy Silt 50.578 0.617 1.477 0.388 1.09 2.24 0.9607 0.94 0.497 2.240 0.96 48.59 1.770 86.028 0.14 0.98 1 0.28
26.083 7 Silty Sand to Sandy Silt 49.914 0.5 1.516 0.408 1.108 2.21 0.95321 0.94 0.500 2.210 0.95 47.58 1.692 80.484 0.13 0.98 1 0.26
26.739 6 Sandy Silt to Clayey Silt 19.262 0.322 1.554 0.429 1.125 2.72 0.94624 0.94 0.504 0.98 1
27.395 6 Sandy Silt to Clayey Silt 31.444 0.482 1.591 0.449 1.142 2.5 0.93937 0.93 0.507 2.500 0.94 29.54 2.768 81.773 0.13 0.97 1 0.26
28.051 6 Sandy Silt to Clayey Silt 17.485 0.312 1.629 0.469 1.159 2.79 0.9326 0.93 0.510 0.97 1
28.707 5 Clayey Silt to Silty Clay 12.589 0.188 1.666 0.49 1.176 2.9 0.92593 0.93 0.512 0.97 1
29.364 6 Sandy Silt to Clayey Silt 22.726 0.367 1.704 0.51 1.194 2.66 0.91896 0.92 0.514 0.97 1
30.02 7 Silty Sand to Sandy Silt 40.601 0.432 1.743 0.531 1.212 2.34 0.91211 0.92 0.516 2.340 0.91 37.03 2.084 77.167 0.12 0.96 1 0.24
30.676 6 Sandy Silt to Clayey Silt 14.845 0.22 1.78 0.551 1.229 2.84 0.90572 0.92 0.518 0.96 1
31.332 5 Clayey Silt to Silty Clay 10.538 0.139 1.818 0.572 1.246 2.99 0.89943 0.91 0.520 0.96 1
31.988 5 Clayey Silt to Silty Clay 10.879 0.142 1.855 0.592 1.263 2.97 0.89322 0.91 0.521 0.95 1
32.644 6 Sandy Silt to Clayey Silt 18.501 0.191 1.893 0.613 1.28 2.66 0.8871 0.91 0.523 0.95 1
33.301 6 Sandy Silt to Clayey Silt 21.785 0.222 1.931 0.633 1.297 2.59 0.88106 0.90 0.524 2.590 0.88 19.19 3.266 62.688 0.10 0.95 1 0.20
33.957 6 Sandy Silt to Clayey Silt 31.817 0.549 1.968 0.654 1.314 2.58 0.8751 0.90 0.524 2.580 0.88 27.84 3.206 89.277 0.15 0.95 1 0.28
34.613 6 Sandy Silt to Clayey Silt 26.821 0.508 2.006 0.674 1.332 2.68 0.86888 0.89 0.525 0.94 1
35.269 5 Clayey Silt to Silty Clay 13.871 0.344 2.043 0.695 1.349 3.03 0.86308 0.89 0.525 0.94 1
35.925 5 Clayey Silt to Silty Clay 13.731 0.364 2.081 0.715 1.366 3.04 0.85737 0.88 0.525 0.94 1
36.581 5 Clayey Silt to Silty Clay 15.992 0.488 2.119 0.736 1.383 3.02 0.85172 0.88 0.525 0.94 1
37.238 5 Clayey Silt to Silty Clay 14.249 0.452 2.156 0.756 1.4 3.09 0.84615 0.87 0.525 0.93 1
37.894 5 Clayey Silt to Silty Clay 14.772 0.339 2.194 0.777 1.417 2.98 0.84066 0.87 0.525 0.93 1
38.55 6 Sandy Silt to Clayey Silt 23.428 0.394 2.231 0.797 1.434 2.7 0.83523 0.86 0.524 0.93 1
39.206 6 Sandy Silt to Clayey Silt 21.284 0.316 2.269 0.818 1.451 2.72 0.82988 0.86 0.523 0.93 1
39.862 6 Sandy Silt to Clayey Silt 27.623 0.395 2.307 0.838 1.469 2.62 0.82428 0.85 0.522 0.93 1
40.518 6 Sandy Silt to Clayey Silt 24.334 0.354 2.344 0.858 1.486 2.68 0.81906 0.85 0.521 0.92 1
41.175 6 Sandy Silt to Clayey Silt 20.913 0.322 2.382 0.879 1.503 2.76 0.81391 0.84 0.519 0.92 1
41.831 6 Sandy Silt to Clayey Silt 21.746 0.263 2.419 0.899 1.52 2.69 0.80882 0.83 0.518 0.92 1
42.487 6 Sandy Silt to Clayey Silt 19.735 0.219 2.457 0.92 1.537 2.72 0.8038 0.83 0.516 0.92 1
43.143 6 Sandy Silt to Clayey Silt 17.942 0.215 2.495 0.94 1.554 2.78 0.79884 0.82 0.515 0.92 1
43.799 6 Sandy Silt to Clayey Silt 16.131 0.28 2.532 0.961 1.571 2.91 0.79394 0.82 0.513 0.91 1
44.455 7 Silty Sand to Sandy Silt 41.348 0.595 2.571 0.981 1.589 2.5 0.78881 0.81 0.511 2.500 0.79 32.62 2.768 90.295 0.15 0.91 1 0.29
45.112 7 Silty Sand to Sandy Silt 58.493 1.085 2.609 1.002 1.608 2.45 0.78348 0.80 0.508 2.450 0.78 45.83 2.528 115.863 0.22 0.91 1 0.44
45.768 7 Silty Sand to Sandy Silt 71.009 1.174 2.648 1.022 1.626 2.35 0.77849 0.80 0.506 2.350 0.78 55.28 2.120 117.173 0.23 0.91 1 0.45
46.424 7 Silty Sand to Sandy Silt 67.394 1.279 2.687 1.043 1.644 2.41 0.77356 0.79 0.503 2.410 0.77 52.13 2.354 122.703 0.25 0.91 1 0.50
47.08 7 Silty Sand to Sandy Silt 69.995 1.352 2.725 1.063 1.662 2.41 0.76869 0.78 0.500 2.410 0.77 53.80 2.354 126.637 0.27 0.90 1 0.54
47.736 8 Sand to Silty Sand 91.585 0.995 2.765 1.084 1.681 2.16 0.76362 0.78 0.498 2.160 0.76 69.94 1.574 110.098 0.20 0.90 1 0.41
48.392 7 Silty Sand to Sandy Silt 76.824 1.057 2.804 1.104 1.699 2.29 0.75888 0.77 0.495 2.290 0.76 58.30 1.917 111.765 0.21 0.90 1 0.42
49.049 6 Sandy Silt to Clayey Silt 47.436 1.251 2.841 1.125 1.717 2.65 0.7542 0.76 0.492 0.90 1
49.705 6 Sandy Silt to Clayey Silt 29.945 0.603 2.879 1.145 1.734 2.77 0.74983 0.76 0.489 0.90 1
50.361 6 Sandy Silt to Clayey Silt 19.161 0.38 2.916 1.166 1.751 2.97 0.74551 0.75 0.486 0.89 1
51.017 6 Sandy Silt to Clayey Silt 18.599 0.369 2.954 1.186 1.768 2.99 0.74124 0.74 0.484 0.89 1
51.673 5 Clayey Silt to Silty Clay 18.231 0.447 2.992 1.207 1.785 3.05 0.73702 0.74 0.481 0.89 1
52.329 5 Clayey Silt to Silty Clay 18.432 0.449 3.029 1.227 1.802 3.03 0.73284 0.73 0.478 0.89 1
52.986 5 Clayey Silt to Silty Clay 18.042 0.491 3.067 1.247 1.819 3.05 0.72872 0.72 0.475 0.89 1
53.642 5 Clayey Silt to Silty Clay 18.231 0.572 3.104 1.268 1.836 3.08 0.72464 0.72 0.472 0.89 1
54.298 5 Clayey Silt to Silty Clay 18.081 0.567 3.142 1.288 1.854 3.09 0.72037 0.71 0.469 0.88 1
54.954 5 Clayey Silt to Silty Clay 20.465 0.558 3.18 1.309 1.871 3 0.71638 0.70 0.466 0.88 1
55.61 5 Clayey Silt to Silty Clay 18.454 0.572 3.217 1.329 1.888 3.08 0.71244 0.70 0.464 0.88 1
56.266 4 Silty Clay to Clay 19.072 0.77 3.255 1.35 1.905 3.15 0.70853 0.69 0.461 0.88 1
56.923 5 Clayey Silt to Silty Clay 18.56 0.657 3.292 1.37 1.922 3.13 0.70468 0.69 0.458 0.88 1
57.579 5 Clayey Silt to Silty Clay 18.616 0.606 3.33 1.391 1.939 3.1 0.70086 0.68 0.455 0.88 1
58.235 4 Silty Clay to Clay 19.796 0.824 3.368 1.411 1.956 3.15 0.69708 0.67 0.453 0.87 1
58.891 4 Silty Clay to Clay 20.437 0.834 3.405 1.432 1.973 3.14 0.69335 0.67 0.450 0.87 1
59.547 5 Clayey Silt to Silty Clay 19.485 0.63 3.443 1.452 1.991 3.09 0.68944 0.66 0.447 0.87 1
60.203 5 Clayey Silt to Silty Clay 20.276 0.691 3.48 1.473 2.008 3.09 0.68579 0.66 0.444 0.87 1
60.86 5 Clayey Silt to Silty Clay 20.331 0.684 3.518 1.493 2.025 3.1 0.68217 0.65 0.442 0.87 1
61.516 6 Sandy Silt to Clayey Silt 20.526 0.417 3.555 1.514 2.042 2.97 0.67859 0.65 0.439 0.87 1
62.172 6 Sandy Silt to Clayey Silt 19.952 0.408 3.593 1.534 2.059 2.98 0.67505 0.64 0.437 0.87 1
62.828 6 Sandy Silt to Clayey Silt 19.824 0.42 3.631 1.555 2.076 3 0.67155 0.64 0.435 0.86 1

CQIc* F.S.

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-2 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CQIc* F.S.

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα

63.484 6 Sandy Silt to Clayey Silt 19.724 0.392 3.668 1.575 2.093 2.98 0.66808 0.63 0.432 0.86 1
64.14 5 Clayey Silt to Silty Clay 23.294 0.687 3.706 1.595 2.11 3.02 0.66465 0.63 0.430 0.86 1
64.797 5 Clayey Silt to Silty Clay 30.675 1.135 3.743 1.616 2.128 2.98 0.66106 0.62 0.428 0.86 1
65.453 5 Clayey Silt to Silty Clay 39.337 1.333 3.781 1.636 2.145 2.86 0.6577 0.62 0.426 0.86 1
66.109 6 Sandy Silt to Clayey Silt 31.165 0.822 3.819 1.657 2.162 2.9 0.65437 0.61 0.424 0.86 1
66.765 5 Clayey Silt to Silty Clay 22.904 0.624 3.856 1.677 2.179 3.06 0.65108 0.61 0.421 0.86 1
67.421 6 Sandy Silt to Clayey Silt 23.412 0.53 3.894 1.698 2.196 3 0.64782 0.61 0.420 0.85 1
68.077 6 Sandy Silt to Clayey Silt 26.932 0.62 3.931 1.718 2.213 2.93 0.64459 0.60 0.418 0.85 1
68.734 6 Sandy Silt to Clayey Silt 46.461 0.961 3.969 1.739 2.23 2.68 0.6414 0.60 0.416 0.85 1
69.39 8 Sand to Silty Sand 113.437 1.422 4.009 1.759 2.249 2.23 0.63787 0.60 0.414 2.230 0.64 72.36 1.743 126.153 0.27 0.84 1 0.64
70.046 6 Sandy Silt to Clayey Silt 63.751 1.852 4.046 1.78 2.267 2.67 0.63455 0.59 0.412 0.85 1
70.702 9 Sand 187.197 1.993 4.087 1.8 2.287 2.01 0.63091 0.59 0.410 2.010 0.63 118.11 1.313 155.105 0.43 0.79 1 1.04
71.358 10 Gravelly Sand to Sand 513.404 2.438 4.129 1.821 2.308 1.44 0.62714 0.58 0.408 1.440 0.63 321.98 1.000 321.975 0.72 1
72.014 10 Gravelly Sand to Sand 568.07 2.989 4.171 1.841 2.329 1.44 0.62341 0.58 0.406 1.440 0.62 354.14 1.000 354.138 0.71 1
72.671 10 Gravelly Sand to Sand 482.991 1.658 4.212 1.862 2.351 1.39 0.61954 0.58 0.404 1.390 0.62 299.23 1.000 299.234 0.71 1
73.327 10 Gravelly Sand to Sand 503.74 2.967 4.254 1.882 2.372 1.52 0.6159 0.58 0.402 1.520 0.62 310.25 1.000 310.254 0.71 1
73.983 10 Gravelly Sand to Sand 421.435 2.918 4.296 1.903 2.393 1.63 0.6123 0.57 0.401 1.630 0.61 258.05 1.000 258.045 0.71 1
74.639 10 Gravelly Sand to Sand 643.479 2.45 4.338 1.923 2.415 1.32 0.60858 0.57 0.399 1.320 0.61 391.61 1.000 391.605 0.70 1
75.295 10 Gravelly Sand to Sand 572.588 2.1 4.379 1.944 2.436 1.35 0.60506 0.57 0.397 1.350 0.61 346.45 1.000 346.450 0.70 1
75.951 10 Gravelly Sand to Sand 394.976 1.479 4.421 1.964 2.457 1.5 0.60159 0.56 0.396 1.500 0.60 237.61 1.000 237.612 0.70 1
76.608 10 Gravelly Sand to Sand 405.911 2.541 4.463 1.984 2.479 1.62 0.59799 0.56 0.394 1.620 0.60 242.73 1.000 242.730 0.70 1
77.264 9 Sand 354.804 3.261 4.504 2.005 2.499 1.78 0.59476 0.56 0.392 1.780 0.59 211.02 1.092 230.508 0.70 1
77.92 9 Sand 298.74 2.293 4.544 2.025 2.519 1.79 0.59156 0.56 0.391 1.790 0.59 176.72 1.099 194.295 0.72 1
78.576 10 Gravelly Sand to Sand 522.3 2.297 4.586 2.046 2.54 1.45 0.58824 0.55 0.390 1.450 0.59 307.24 1.000 307.235 0.69 1
79.232 10 Gravelly Sand to Sand 505.238 2.617 4.628 2.066 2.562 1.51 0.5848 0.55 0.388 1.510 0.58 295.46 1.000 295.461 0.69 1
79.888 9 Sand 287.216 2.128 4.669 2.087 2.582 1.8 0.5817 0.55 0.387 1.800 0.58 167.07 1.107 184.894 0.72 1
80.545 9 Sand 158.678 1.813 4.709 2.107 2.602 2.13 0.57864 0.55 0.386 2.130 0.58 91.82 1.512 138.806 0.33 0.79 1 0.85
81.201 10 Gravelly Sand to Sand 389.473 1.523 4.751 2.128 2.623 1.54 0.57546 0.54 0.384 1.540 0.58 224.13 1.000 224.128 0.68 1
81.857 9 Sand 177.516 2.126 4.792 2.148 2.644 2.11 0.57232 0.54 0.383 2.110 0.57 101.60 1.473 149.668 0.39 0.78 1 1.02
82.513 7 Silty Sand to Sandy Silt 117.52 2.85 4.831 2.169 2.662 2.46 0.56965 0.54 0.382 2.460 0.57 66.95 2.574 172.336 0.82 1
83.169 5 Clayey Silt to Silty Clay 38.423 1.501 4.868 2.189 2.679 3.02 0.56716 0.54 0.381 0.82 1
83.825 5 Clayey Silt to Silty Clay 34.942 1.352 4.906 2.21 2.696 3.06 0.56468 0.54 0.380 0.82 1
84.482 5 Clayey Silt to Silty Clay 33.237 0.986 4.943 2.23 2.713 3.02 0.56223 0.53 0.379 0.82 1
85.138 6 Sandy Silt to Clayey Silt 37.983 0.948 4.981 2.251 2.73 2.92 0.5598 0.53 0.379 0.82 1
85.794 6 Sandy Silt to Clayey Silt 39.754 0.877 5.019 2.271 2.747 2.87 0.55739 0.53 0.378 0.82 1
86.45 6 Sandy Silt to Clayey Silt 39.014 1.001 5.056 2.292 2.765 2.92 0.55485 0.53 0.377 0.82 1
87.106 5 Clayey Silt to Silty Clay 45.447 1.645 5.094 2.312 2.782 2.95 0.55249 0.53 0.376 0.81 1
87.762 5 Clayey Silt to Silty Clay 45.881 1.78 5.131 2.332 2.799 2.96 0.55014 0.52 0.375 0.81 1
88.419 5 Clayey Silt to Silty Clay 55.629 2 5.169 2.353 2.816 2.87 0.54781 0.52 0.375 0.81 1
89.075 5 Clayey Silt to Silty Clay 71.638 2.854 5.206 2.373 2.833 2.8 0.5455 0.52 0.374 0.81 1
89.731 5 Clayey Silt to Silty Clay 67.009 2.726 5.244 2.394 2.85 2.83 0.54321 0.52 0.373 0.81 1
90.387 6 Sandy Silt to Clayey Silt 49.954 1.588 5.282 2.414 2.867 2.88 0.54094 0.52 0.372 0.81 1
91.043 6 Sandy Silt to Clayey Silt 39.203 1.201 5.319 2.435 2.884 2.98 0.53869 0.52 0.372 0.81 1
91.699 6 Sandy Silt to Clayey Silt 33.822 0.954 5.357 2.455 2.902 3.02 0.53632 0.52 0.371 0.81 1
92.356 6 Sandy Silt to Clayey Silt 31.298 0.856 5.394 2.476 2.919 3.05 0.53411 0.51 0.370 0.81 1
93.012 6 Sandy Silt to Clayey Silt 32.891 0.869 5.432 2.496 2.936 3.02 0.53191 0.51 0.370 0.81 1
93.668 6 Sandy Silt to Clayey Silt 41.431 1.085 5.47 2.517 2.953 2.92 0.52974 0.51 0.369 0.81 1
94.324 6 Sandy Silt to Clayey Silt 38.925 1.232 5.507 2.537 2.97 3 0.52758 0.51 0.368 0.80 1
94.98 6 Sandy Silt to Clayey Silt 34.869 1.089 5.545 2.558 2.987 3.03 0.52544 0.51 0.368 0.80 1
95.636 6 Sandy Silt to Clayey Silt 37.281 1.197 5.582 2.578 3.004 3 0.52331 0.51 0.367 0.80 1
96.293 6 Sandy Silt to Clayey Silt 45.391 1.48 5.62 2.599 3.021 2.93 0.5212 0.51 0.367 0.80 1
96.949 6 Sandy Silt to Clayey Silt 45.442 1.383 5.658 2.619 3.039 2.91 0.51899 0.50 0.366 0.80 1
97.605 6 Sandy Silt to Clayey Silt 86.149 2.771 5.695 2.64 3.056 2.69 0.51692 0.50 0.366 0.80 1
98.261 6 Sandy Silt to Clayey Silt 117.024 3.986 5.733 2.66 3.073 2.61 0.51486 0.50 0.365 0.80 1
98.917 8 Sand to Silty Sand 172.414 2.685 5.772 2.681 3.092 2.25 0.51258 0.50 0.364 2.250 0.51 88.38 1.798 158.923 0.45 0.77 1 1.24
99.573 9 Sand 244.275 1.782 5.813 2.701 3.112 1.93 0.5102 0.50 0.364 1.930 0.51 124.63 1.218 151.857 0.41 0.72 1 1.12
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Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

= Comment Resolved 
(for Reviewer’s use) 
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OSFP Review Comment & Response Form 
 

.General Project Information Review Phase Reviewer Information 

 PSR/PDS (Review No.  ) 
 APS/PSR (Review No.  ) 
 APS/PR (Review No.  ) 
Type Selection 

 65% PS&E Unchecked Details  
 PS&E (Review No.  )  
 Construction Support 
 Other:MSE Wall Foundation 

Report 
Structure Information 

(Use when necessary to document comments by individual structure) 

Dist: 04      EA: 1A9801. 
 
Project  Name: Tully Road 101/OC 
 
OSFP Liaison:  Emil Vergara 
   Phone: 227-8360 
   e-mail: Emil_Vergara@dot.ca.gov 

Structure Name: Tully Rd OC MSE Wall 
Br No: 04-37E-0044 

Reviewer Name:M Zabolzadeh   
Functional Unit:GS. 
 
     Phone Number: (510) 286-4831     
     e-mail: 
Mohammad_Zabolzadeh@dot.ca.gov     
 
Date of Review: 03/30/09     

Consultant Information (to be filled in by Consultant) 
Consultant Structure Lead (First and Last Name) 

Parikh. 
Structure Consultant Firm 

      
Phone Number 

      
e-mail 
      

Response Date 
      

 

# 
Doc. 

(See Note 1) 

Page, 
Section, or 

SSP Review Comments Consultant Responses  
1 FR N/A FR prepared by Parikh Consultants, Inc. 

dated 01/30/09. 
  

2 FR  Differential settlements due to the 
liquefaction potential including it’s 
magnitude as well as its effect on the 
proposed MSE wall should be discussed 
in the report.  

The potential ground settlement due to liquefaction is approx. six to 
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GEOTECHNICAL DESIGN & MATERIALS REPORT 
U.S. 101 IMPROVEMENTS 

FROM I-280/680 TO YERBA BUENA ROAD  
SANTA CLARA COUNTY, CALIFORNIA 

04-SCl-101 31.8/34.3    EA 1A9801 
 
 
1.  INTRODUCTION 
 
This report presents the results of our geotechnical investigation for the proposed operational 
improvements on U.S. Route 101 between the junction of I-280/680 and Yerba Buena Road in the 
City of San Jose, California.  The overall length of the project is approximately 3.9 miles.  The 
general location of the project site and its limits are shown in Plate 1, Project Location Map. 
 
The improvements will be constructed in two phases.  Phase I improvements include widening 
southbound Route 101 and the Tully Road interchange.  Phase II will include the improvements at 
the Capitol Expressway interchange and the Yerba Buena Road interchange ramps. 
 
This report addresses the design of embankment, structural pavement sections, and corrosion 
investigation recommendations.  The investigation included review of readily available soils and 
geologic literature pertaining to the site including as-built information and “Log of Test Borings” 
(LOTB) and pavement as-built data, site reconnaissance, obtaining representative samples and 
logging soil materials encountered in exploratory borings, laboratory testing of the representative 
samples, performing engineering analyses, and preparation of this report. 
 
The purpose of this report is to document subsurface geotechnical conditions, provide analyses of 
anticipated site conditions as they pertain to the project described herein, and to recommend design 
and construction criteria for the project.  This report also establishes a geotechnical baseline to be 
used in assessing the existence and scope of changed site conditions, if any.  
 
The report is intended for use by the project roadway design engineer, construction personnel, 
bidders, and contractors for information and reference purposes only and should not be construed 
directly as project specifications. 
 
Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter 
unforeseen variations in the soil conditions during construction nor is it practical to determine all 
such variations during an acceptable program of drilling and sampling for a project of this scope.  
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Such variations, when encountered, generally require additional engineering services to attain a 
properly constructed project.  We, therefore recommend that a contingency fund be provided to 
accommodate any additional charges resulting from technical services that may be required during 
construction. 
 
2.  EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 
 
U.S. 101 is an 8-lane freeway with three mixed-flow lanes and one high-occupancy vehicle (HOV) 
lane in each direction within the study limits. The travel lanes measure approximately 12 feet wide 
with approximately 10 feet left and right shoulder widths.  A concrete barrier divides the existing 
median, and the width from the center of the concrete barrier to the edge of traveled way is 
approximately 18 feet.  
 
The project proposes to construct numerous operational and safety improvements on U.S. 101, in the 
City of San Jose, Santa Clara County, California.  The project limits extend from the I-280/680 
interchange on the north to the Yerba Buena Road interchange on the south.  All of the proposed 
improvements would be constructed within the existing Caltrans right-of-way.  The proposed overall 
improvements for two phases consist of the followings:  
 

• Construct one additional lane in the southbound direction from south of Story Road 
interchange to the Yerba Buena Road interchange.  

• Modify the U.S. 101/Tully Road interchange to a partial cloverleaf interchange and replace 
the existing Tully Road overcrossing. 

• Modify the U.S. 101/Capitol Expressway interchange to a partial cloverleaf interchange. 
• Extend the existing southbound auxiliary lane of U.S. 101 between the Tully Road and 

Capitol Expressway interchanges.   
• Modify the collector-distributor (C-D) system on northbound U.S. 101 between Yerba 

Buena Road and Capitol Expressway and construct a new on-ramp from the C-D road to 
northbound U.S. 101 south of Capitol Expressway Overcrossing.   

• Modify the southbound off-ramp from U.S 101 to Yerba Buena Road to remove the C-D 
road between Capitol Expressway and Yerba Buena Road, add an auxiliary lane between 
Capitol Expressway and Yerba Buena Road, and widen the Yerba Buena Road off-ramp to 
two lanes. 
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The current project phase is for improvements from 0.1 mile north of Capital Expwy OC to 0.3 mile 
south of Story Road OC.  The Site Plans (Plates 2A through 2O) are included in this report to show 
the existing facilities, proposed improvements and boring locations.  
 
3.  PERTINENT REPORTS AND INVESTIGATION 
 
In addition to the as-built information obtained from HMH Engineers, the following investigation 
reports were also reviewed to supplement the subsurface information obtained for the project during 
this study. 
 

• PARIKH Consultants, Inc., August 2008 (Revised), “Foundation Type Selection 
Report, Tully Road Overcrossing (Bridge No. 37-0668)”, prepared for HMH 
Engineers. 
 
 

4. PHYSICAL SETTING 

4.1 Climate 
 
The climate in this area can be described as semi-arid (subtropical) which is generally characterized 
with moderate climatic conditions.  The average temperatures range from 58 to 84 °F (14 - 29 °C) in 
summer and 42 to 59 °F (6 - 15 °C) during winter.  Temperatures between night and day can vary by 
30 to 40 °F (17 to 22 °C).  The average annual rainfall is approximately 14.4 inches (366mm).  
 
4.2 Topography and drainage 
 
The topography within the project site along US Route 101 is mainly flat with slight grade increase 
from approximate Elevation of 105 ft at the north (Story Road) to approximate Elevation of 168 ft at 
the south (Yerba Buena Road).  Some grade differences are noted due to roadway crossing and 
bridge embankment along the alignment.  The existing approach embankments are approx. 20 to 25 
feet high at Tully Road and Capital Expwy interchanges.  The vicinity around the project area is 
mainly occupied by urban residential/commercial development.  The site drainage is generally by 
sheet flow, or collected by local drainage systems. 
 
4.3 Man-Made and Natural Features of Engineering and Construction Significance 
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The subject was considered and was determined to be not significant for the project. 
 
4.4 Regional Geology and Seismicity 
 
The project is located in the southern portion of the San Francisco Bay Area.  The regional structure of 
the area is similar to the Northern California Coast Ranges, consisting of a complex series of northwest-
trending synclines and anticlines with a number of northwest trending faults.  In general, the Coast 
Range in this region is double chains of mountain running north-northwest.  Between the two chains of 
mountain lies the basin of San Francisco Bay, including the valleys at the end of the Bay, Petaluma on 
the north and Santa Clara on the south.  Three prominent geologic blocks dominate the San Francisco 
Area:  the Santa Cruz Mountains (western block), San Francisco Bay (central block), and the East Bay 
Hills/Diablo range (eastern block). 
 
The project site is located within a seismically active region.  A Fault Map, showing the site location 
relative to the major active faults in the vicinity per Caltrans latest Seismic Hazard Map (2008 in-
progress), is presented on Plate 4.  Significant earthquakes, which have occurred in this area, are 
generally associated with crustal movements along well-defined active fault zones.  Faults in the vicinity 
of the site with a moderate to high potential for surface rupture include the Hayward Fault zone 
(southeast extension), the Calaveras Fault zone, the Monte Vista-Shannon Fault zone, the Cascade Fault, 
and the Silver Creek Fault. 
 

 
5. EXPLORATION 

5.1 Drilling, Coring, and Sampling 
 
Based on the preliminary plans, discussions with the design team, and readily available geotechnical 
data in the area, 48 borings were drilled at selected locations to depths ranging from 3 ft to 30 ft below 
the existing ground surface.  A total of 41 pavement corings were also carried out within the project 
limits to determine the existing pavement thickness.  Two Cone Penetration Tests (CPTs) were also 
performed to obtain continuous soil data at the Tully Road overcrossing.   
 

• Borings 07-R-1 through 07-R-42 (with the exception of eight  borings 07-R-8, 
07-E/R-11, 07-R-21, 07-R-23, 07-R-29, 07-R-31, 07-E/R-32, and 07-E-39) were 
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drilled at shallow depth (approximately 3ft to 5ft) to collect bulk samples for 
pavement design;  

 
• Three borings, namely 07-R-8, 07-E/R-11, and 07-E-39 were drilled in the 

vicinity of Tully Road Interchange for the design of new ramps, roadway, 
retaining walls, and an overcrossing structure replacement.  These borings were 
drilled to approximate depth of 30 ft; 

   
• Two CPT Tests, namely 07-BR-1 and 07-BR-2, were conducted in the vicinity of 

Tully Road Interchange for the design of an overcrossing structure replacement.  
The CPTs were advanced to approximate depth of  100ft and 108ft, respectively; 

 
• Five borings, namely 07-R-21, 07-R-23, 07-R-29, 07-R-31, and 07-E/R-32 were 

drilled in the vicinity of Capitol Road Interchange for the design of new ramps 
and roadway. These borings were drilled to approximate depth of 30 ft;  

 
• A total of 36 pavement corings were conducted along the southbound shoulder of 

Route 101 in the project vicinity; while five (5) corings/borings, namely 07-R-3, 
07-R-5, 07-R-13, 07-R-16, and 07-R-27 were cored along the southbound 
median shoulder.  These five median corings were drilled in combination with 
the borings to determine the existing thickness of the pavements.   

Borings 07-R-1 through 07-R-42 (including the eight borings at the interchanges) were drilled by 
Exploration Geoservice Inc. of San Jose between 26 November and 17 December 2007 under the 
supervision of our field engineer.  The borings were advanced using a truck-mounted rig using 8” 
hollow stem auger.   
 
Selected samples were obtained from 2.5-inch I.D. (Modified California, MC) and 1.4-inch I.D. 
(Standard Penetration Test, SPT) samplers at various depths.  The samplers were driven into 
subsurface soils under the impact of a 140-pound hammer having a free fall of 30 inches.  The blow 
counts are presented on the Log of Test Boring (LOTB) in Appendix A.  When correlating standard 
penetration data, the blow counts for the Modified California Sampler may be converted to 
equivalent SPT blow counts by multiplying a conversion factor of 0.65.  The samples were sealed 
and transported to our laboratory for further evaluation and testing.  The field investigation was 
conducted under the supervision of our field engineer who logged the test borings and prepared the 
samples for subsequent laboratory testing and evaluation. Table 1 below summarizes the locations 
and test results of the borings and median corings. 
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Gregg Drilling & In Situ, Inc. of Martinez, CA, performed the CPTs (Borings 07-BR-01 and 07-BR-
02) on 14 and 17 December 2007.  The CPTs were conducted using a 20-Ton capacity cone with a 
tip area of 15 cm2 and a friction sleeve area of 225 cm2.  The soil resistance exerted to the tip and 
side of the cone were recorded and correlated to soil type, classification and strength characteristics. 
   Selected samples were also obtained from CPT push samplers at various depths.  The samples 
were sealed and transported to our laboratory for further evaluation and testing.  Results of the six 
borings and 2 CPTs performed for the two interchanges are presented in the LOTB in Appendix A.   
 
Pavement corings were drilled by Penhall Company Inc. between 26 and 28 of December 2007 
under the supervision of our field engineer.  The corings were advanced using an 8” diamond core.  
Aggregate base and subbase below the pavement were drilled by DL Drilling using a jeep-mounted 
auger drilling method.  Table 1 summarizes the borings/corings location and near-surface soil data 
(R-value tests & Atterberg Limits).  Tables 2 and 3 present a summary of the pavement coring 
locations and data.  Photos of the pavement cores are attached in Appendix D.   
 
The approximate locations of these explorations are shown on the attached Site Plans, Plates 2A 
through 2O.   
 

5.2 Geologic Mapping 

The subject was considered and was determined to be not significant for the project. 
 
5.3 Geophysical Studies 

The subject was considered and was determined to be not applicable to the project. 
 
5.4 Instrumentation 

The subject was considered and was determined to be not applicable to the project. 
 
 

TABLE 1 - SUMMARY OF BORING/CORING LOCATIONS & SOIL DATA 
Boring No. Station (ft.) Offset (ft.) - “E4” line Date Drilled Description Remarks 

07-R-1 1832+20 Lt. 80 11/26/2007 Dark brown gray Clayey Sand PI=19, R=8 
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07-R-2 1819+00 Lt. 110 11/27/2007 Brown Lean Clay, trace Gravel -- 
07-R-3 1805+50 Lt. 20 12/5/2007 Dk. Brown Lean Clay w/ Sand & Gravel -- 
07-R-4 1796+00 Lt. 100 11/26/2007 Brown gray Clayey Sand w/ Gravel PI=21, R=16 
07-R-5 1786+10 Lt. 20 12/5/2007 Brown Lean Clay -- 
07-R-6 1775+75 Lt. 90 11/26/2007 Dark Brown Lean Clay PI=23, R=15 
07-R-7 1769+30 Lt. 90 11/26/2007 Light Brown Lean Clay PI=17, R =7 
07-R-8 1763+00 Lt. 400 11/26/2007 Dark Brown Lean Clay PI=17, R = 15 
07-E-9 1764+00 Lt. 540 11/26/2007 Brown Lean Clay -- 

07-R-10 1761+25 Lt. 960 11/27/2007 Dark Brown gray Lean Clay PI=13, R=11 
07-R/E-11 1761+00 Lt. 410 11/26/2007 Brown Lean Clay PI=18, R=8 
07-R-12 1757+25 Lt. 135 11/27/2007 Brown gray Sandy Silt PI=16, R=9 
07-R-13 1761+30 Lt. 5 12/5/2007 Brown Lean Clay PI=19, R = 13 
07-R-14 1747+00 Lt. 100 11/26/2007 Brown Lean Clay w/ Gravel -- 
07-R-15 1736+50 Lt. 95 11/26/2007 Brown gray Clayey Sand w/ Gravel PI=14, R=16 
07-R-16 1727+50 Lt. 20 12/5/2007 Brown Lean Clay -- 
07-R-17 1716+50 Lt. 100 11/26/2007 Dk. Brown gray Lean Clay w/ Sand & Gravel -- 
07-R-18 1705+00 Lt. 75 11/26/2007 Dark Brown gray Clayey Sand PI=16, R=9 
07-R-19 1698+40 Lt. 190 11/26/2007 Light Brown Silty Clay -- 
07-R-20 1693+20 Lt. 100 11/26/2007 Brown Lean Clay PI=12, R =10 
07-E-21 1692+25 Lt. 470 11/26/2007 Brown Lean Clay -- 
07-R-22 1690+50 Lt. 900 11/26/2007 Brown gray Clayey Sand PI=19, R=26 
07-E-23 1690+25 Lt. 400 11/26/2007 Brown Lean Clay -- 
07-R-24 1688+50 Lt. 120 11/26/2007 Dk. Brown gray Lean Clay w/ Sand & Gravel PI=13, R=29 

07-R-24A 1685+90 Lt. 120 12/17/2007 Brown Lean Clay PI=12, R = 20 
07-R-25 1675+25 Lt. 120 11/26/2007 Brown Lean Clay -- 
07-R-26 1678+25 Rt. 130 11/26/2007 Dk. Brown gray Lean Clay w/ Sand & Gravel PI=15, R<5 
07-R-27 1684+85 Lt. 5 12/5/2007 Brown Lean Clay w/ Sand PI=34, R = 12 
07-R-28 1688+75 Rt. 120 11/26/2007 Dk. Brown Lean Clay w/ Sand & Gravel -- 
07-E-29 1690+80 Rt.420 12/3/2007 Dark Brown Lean Clay  
07-R-30 1691+00 Rt. 920 11/27/2007 Dk. Brown Lean Clay w/ Sand & Gravel -- 
07-R-31 1692+50 Rt. 120 11/27/2007 Dk. Brown Lean Clay w/ Sand & Gravel PI=11, R=16 
07-E-32 1693+20 Rt. 510 12/4/2007 Dk. Brown Lean Clay PI = 15 
07-R-33 1699+10 Rt. 80 11/27/2007 Brown Clayey Gravel w/ Fines -- 
07-R-34 1712+80 Rt. 90 11/27/2007 Dk. Brown gray Clayey Sand w/ Gravel PI=14, R=13 
07-R-35 1746+75 Rt. 100 11/27/2007 Brown Lean Clay -- 
07-R-36 1756+50 Rt. 120 11/27/2007 Dk. Brown gray Lean Clay PI=16, R=8 
07-R-37 1759+20 Rt. 430 11/27/2007 Dk. Brown Lean Clay -- 
07-R-38 1761+50 Rt. 920 12/04/2007 Dk. Brown Lean Clay w/ Gravel -- 
07-E-39 1763+40 Rt. 440 12/4/2007 Dk. Brown Lean Clay  
07-R-40 1765+00 Rt. 100 11/27/2007 Dk. Brown Lean Clay w/ Gravel PI=20, R=12 
07-R-41 1770+75 Rt. 90 11/27/2007 Dk. Brown Lean Clay w/ Gravel -- 
07-R-42 1787+25 Rt. 75 11/27/2007 Dk. Brown Lean Clay PI=14, R=13 

 TABLE 2 - SUMMARY OF SHOULDER CORINGS  
Boring No. Approx. Approx. Offset Date Cored Approx. Existing Pavement Thickness (inches)** 
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Station (ft) From “E4” line 
(ft) 

Asphalt 
Concrete (AC) 

Aggregate 
Base (AB) 

Aggregate 
Subbase  (AS) 

07-C-2 1825+00 Lt. 80 12/26/2007 6.25 10 11 
07-C-3 1820+60 Lt. 80 12/26/2007 6.25 12 11 
07-C-4 1815+00 Lt. 100 12/26/2007 5 20 -- 
07-C-6 1805+00 Lt. 90 12/26/2007 4.5 12 9 
07-C-9 1790+00 Lt. 90 12/26/2007 4.5 12 11 

07-C-11* 1778+50 Lt.80 12/26/2007 3”+1.5” (11.5” PCC) 
07-C-12 1775+00 Lt. 70 12/27/2007 4.75 12 13.5 

07-C-13A 1769+75 Lt. 80 12/27/2007 5 12 13.5 
07-C-13B 1770+00 Lt. 120 12/26/2007 7 23 -- 
07-C-13C* 1771+00 Lt. 145 12/26/2007 2.25”+4.5” 10 13 
07-C-14A 1763+50 Lt. 80 12/27/2007 5.5 12.5 13.5 
07-C-14B* 1763+50 Lt. 110 12/28/2007 4.75”+9” 12 -- 
07-C-15A 1760+00 Lt. 80 12/27/2007 9 13 14.5 
07-C-15B* 1760+00 Lt. 120 12/27/2007 4.75”+8” 9 10 

07-C-16 1756+50 Lt. 80 12/28/2007 5.5 11.5 13.5 
07-C-17A 1751+25 Lt. 80 12/28/2007 6.25 13 14.5 
07-C-17B 1751+25 Lt. 110 12/26/2007 5.5 12 13 
07-C-18 1745+00 Lt. 80 12/26/2007 5.5 13 12 
07-C-19 1738+00 Lt. 90 12/27/2007 5 11 13 
07-C-21 1730+00 Lt. 90 12/27/2007 5.25 12 13 
07-C-23 1723+25 Lt. 80 12/27/2007 5 11 13 
07-C-24 1715+00 Lt. 90 12/27/2007 5.5 10 12.5 
07-C-25 1710+00 Lt. 80 12/27/2007 5.5 10 13 
07-C-26 1705+00 Lt. 65 12/28/2007 6.5 15 -- 

07-C-26A 1702+00 Lt. 70 12/28/2007 6.25 10 13 
07-C-26B* 1702+00 Lt. 120 12/27/2007 2”+7.5” 10 11 

07-C-27 1700+00 Lt. 70 12/28/2007 6.5 10 16 
07-C-28 1695+10 Lt. 80 12/28/2007 6.25 12 13.5 
07-C-30 1685+00 Lt. 80 12/28/2007 7.5 11 13 

07-C-32A 1676+00 Lt. 75 12/28/2007 7.75 12 13 
07-C-32B 1673+60 Lt. 110 12/28/2007 11.25 12 10 
07-C-33A 1759+40 Rt. 80 12/28/2007 5.5 12 13 
07-C-33B* 1759+40 Rt. 110 12/27/2007 3.25”+3.5” 14 16 
07-C-34A 1765+50 Rt. 80 12/28/2007 5.5 11 13 
07-C-34B 1766+60 Rt. 100 12/27/2007 7.75 14 14 
07-C-35 1687+55 Rt. 90 12/27/2007 4.5 12 13 

*    multiple layers of AC were recovered during coring 
** transition between AB & AS is approximate due to field limitations 

 

TABLE 3 - SUMMARY OF MEDIAN CORINGS 



HMH Engineers  
Job No. 207150.GDR (US 101 Improve. - I280/680 to Yerba Buena Rd)  
April 14, 2009 
Page 9 
 

                       

Approx. Existing Pavement Thickness (inches)** 
Boring 

No. 

Approx. 
Station  

(ft) 

Approx. Offset 
From “E4” 

line (ft) 

Date 
Cored Asphalt 

Concrete (AC) 
Portland Cement 
Concrete (PCC) 

Aggregate 
Base (AB) 

Aggregate 
Subbase  (AS)

07-R-3 1805+50 Lt. 20 12/5/2007 9 8 - 5 
07-R-5* 1786+10 Lt. 20 12/5/2007 2.5” + 4” 10.5 - 2 
07-R-13 1761+30 Lt. 5 12/5/2007 6.5 - 10 7 
07-R-16 1727+50 Lt. 20 12/5/2007 6 - 5 - 
07-R-27 1684+85 Lt. 5 12/5/2007 5 - 10 7 

* multiple layers of AC were recovered during coring     
** transition between AB & ASB is approximate due to field limitations   

 

5.5 Exploration Notes 

The exploratory borings mainly encountered undivided surficial deposits.  Drilling conditions using 
hollow stem augers were considered normal for this site.  
 
6. GEOTECHNICAL TESTING 

6.1 In-Situ Testing 
 
In-situ testing consists of recording blow counts during sampling (using both Modified California 
sampler and Standard Penetration Test sampler) and performing CPTs in the field.  Based on our 
previous experience, when correlating standard penetration data in similar soils, the blow counts for 
the Modified California Sampler may be converted equivalent SPT blow counts by multiplying a 
conversion factor of 0.65.  Based on the average values of the SPT-N values for the soil materials 
encountered in the field exploration, the subsurface soils are classified generally as stiff cohesive 
soils with lenses of medium dense cohesionless soils.  The in-situ test results are presented on the 
LOTB attached in Appendix A. 
 
6.2 Laboratory Testing   

Laboratory tests performed for the study include the following:  Laboratory determination of 
Moisture-Density (California Test Method 226), Atterberg Limits (California Test Method 204), 
Grain Size Analysis (California Test Method 202), Unconfined Compression Test (California Test 
Method 221), R-value Test (California Test Method 301), Consolidation Test (California Test 
Method T219), and Corrosion Test (California Test Method 643).  The laboratory test results are 
attached in Appendix B.  Moisture-Density test and Unit Weight test results are summarized on the 
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LOTBs attached in Appendix A. 
 
7. GEOTECHNICAL CONDITIONS 

7.1  Site Geology 

General geologic features pertaining to the site were evaluated by reference to the Map of 
Quaternary Geology of Santa Clara Valley, Santa Clara, Alameda, and San Mateo counties, 
California.  (E.J. Helley, R. W. Graymer, G.A. Phelps, P.K. Showalter, and C.M. Wentworth, May 
1994).  Based on the map, the subsurface soils of the site consist mainly of Holocene Floodbasin 
Deposits (Qhb), Holocene Natural Levee Deposits (Qhl), and Pleistocene Younger Alluvial Fan 
Deposits (Qpaf1).  A geologic map of the project vicinity is shown on Plate 3A.  In addition to Plate 
3A, excerpts of the Seismic Hazard Map prepared by California Geologic Survey (January 2001) are 
presented on Plate 3B which delineates the liquefaction potential area.  Descriptions of the geologic 
units are as follows: 
 
Qhl - Natural  Levee  Deposits  (Holocene) - Loose,  moderately  to  well-sorted  sandy  or  clayey  
silt grading to sandy or silty clay.  These deposits are porous and permeable and provide conduits for 
transport of ground water.  Levee deposits border stream channels, usually both banks, and slope 
away to flatter floodplains and basins.     
 
Qhb - Floodplain deposits (Holocene) - Medium to dark gray, dense, sandy to silty clay.  Lenses of 
coarser material (silt, sand, and pebbles) may be locally present.   
 
Qpaf1 – Younger Alluvial Terrace Deposits (Pleistocene) - Qpaf1 is the first Pleistocene alluvial 
terrace.  Deposits consist of crudely bedded, clast-supported, gravels, cobbles, and boulders with a 
sandy matrix.  Clasts as much as 35 cm in diameter are present.  Coarse sand lenses may be locally 
present.  Pleistocene terrace deposits are cut into Qpaf alluvial fan deposits a few meters and lie up 
to several meters above Holocene deposits.  These terrace deposits are so similar in lithology and 
texture as to be almost identical.  They are distinguished for mapping purposes on topographic 
position (the highest is the oldest), degree of dissection, and soil profile development.  The highest 
terrace displays the thickest argillic B-horizon and the dark A-horizon (Mollic epipedon). Each 
terrace represents the cutting and filling of previous deposits. 
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7.1.1 Lithology 
 

The site consists of native alluvial and roadway fill.  The subject was considered and was determined 
to be not applicable for the project.  Detailed description of subsoil conditions are presented in 
Section 7.2. 

 
7.1.2 Structure 

 
The site consists of roadway fill, native alluvial and fluvial soils, and embankments.  The subject 
was considered and was determined to be not applicable for the project. 
 
7.1.3 Existing Slope Stability 

 
The slopes at the project site consist of man-made embankment slope at the existing bridge 
abutments of the interchanges.  No other major slopes are present within the project limit.  These 
existing slopes typically have gradient of 2H:1V or flatter, covered with vegetations, and generally 
appear to be in good condition. 
 
7.2 Subsurface Soil Conditions 
Based on the boring data and the as-built LOTB, the subsurface soil conditions of the site generally 
consist of varying thickness of firm to stiff clay and interbedded medium dense sand lenses to the 
maximum depth explored (30 feet below existing grade).  The CPT data obtained at Tully Road OC 
also indicate layers of silty fine sand/sandy silt and clay in the upper 50 feet (below Route 101 
grade).  Based on the typical SPT-N values for the soil materials encountered in the field 
exploration, the subsurface soils generally consists of firm to stiff and hard cohesive soils and 
medium dense silty sand.  The SPT-N values were typically on the order of 7 to 34.  The in-situ test 
results are presented on the LOTB in Appendix A. 
 
Detailed descriptions of the materials encountered in the exploratory borings are presented in the 
LOTB in Appendix A “Log of Test Borings”.  It should be noted that these descriptions and related 
information depict subsurface conditions only at the locations indicated and on the particular date 
noted on the LOTB.  Because of the variability from place to place within soil/rock in general, 
subsurface soil conditions at other locations may differ from conditions occurring at the locations 
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explored.  The abrupt stratum changes shown on the logs may be gradational and relatively minor 
changes in soil types within a stratum may not be noted due to field limitations.  Also, the passage of 
time may result in a change in the soil conditions at the locations due to environmental changes. 
 
7.3 Water 

7.3.1 Surface Water 

The terrain along Route 101 slightly slopes downward from southeast to northwest.  The surface 
water/drainage generally follows the ground topography and is collected in local storm drainage 
system. 
 

7.3.1.1 Scour 

The subject was considered and was determined to be not applicable for the roadway project.  
 
7.3.1.2 Erosion 

The existing slopes have established landscaping to help control erosion.  The subject was 
considered and was determined to be not applicable for the project. 
 
7.3.2 Groundwater 

Groundwater was encountered in borings 07-E/R-11 and 07-R-8 during drilling at approximate 
elevations of 112.5 to 114 ft, respectively.  Groundwater was also estimated during CPT tests at 07-
BR-1 and 07-BR-02 with approximate elevations of 112 and 114 ft, respectively.   Groundwater was 
encountered at elevations of 105 ft to 108 ft from Caltrans as built plan for Tully Road O/C (1961). 
For design, it is recommended that the groundwater level be assumed at Elev. 115 ft (at 15-ft depth 
below existing Route 101 level) at Tully Road Interchange area.  At the Capitol Expwy vicinity, no 
groundwater was encountered to the maximum depth explored (i.e. 30 ft) in the borings.  It is 
anticipated that groundwater level will vary with the passage of time due to seasonal runoff, 
groundwater fluctuations, surface and subsurface flow, ground surface run-off, and other factors that 
were not existent at the time of investigation. 
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7.4 Project Site Seismicity 

7.4.1  Ground Motions 

The project is located in a seismically active part of northern California.  Many faults exist in the 
San Francisco Bay Area are capable of producing earthquakes that may cause strong ground shaking 
at the site.  The attached Fault Map (Plate 4) presents the locations of the fault systems relative to the 
project site. 
 
The maximum earthquake magnitudes (Mmax) for some of the major faults in the area determined 
by Caltrans latest Seismic Hazard Map (2008 in-progress) are summarized below.  These maximum 
credible earthquake magnitudes represent the largest earthquakes that could occur on the given fault 
based on the current understanding of the regional tectonic structure. 
 

TABLE 4 - EARTHQUAKE DATA 

Fault Estimated Closest Distance to 
the Project Area (km) 

Maximum 
Earthquake Magnitude 

Hayward (strike-slip) 6.1  6.8 
Calaveras (strike-slip) 10.2 7.4 
Monte Vista–Shannon (reverse) 7.2 6.7 
Cascade (reverse) 7.2 6.9 
Silver Creek (reverse) < 1 7.1 

 
7.4.2 Ground Rupture 
 
The Silver Creek fault is in close proximity, but the fault is buried with thick alluvial soil.  A 
separate study is performed regarding the Silver Creek Fault trace and potential rupture for structure 
design.  
 
8. GEOTECHNICAL ANALYSIS AND DESIGN 

8.1 Dynamic Analysis 

8.1.1 Parameter Selection 

Based on recent discussion with Caltrans, Caltrans is currently updating the seismic design criteria.  
The 1996 Seismic Hazard Map and fault database are being revised.  The in-progress fault database 
incorporates primarily current CGS and USGS works of state-of-practice.  The new database 
includes a new fault, the Silver Creek Fault, in the project vicinity (within 1 km) which was not 
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considered in the 1996 Map.  Caltrans has indicated that the Silver Creek fault should be used in 
design of the Tully Road/Route 101 project. 
 
In addition to updating the SHM and fault database, Caltrans also adopted new procedures for the 
development of response spectra for structure design.  These procedures incorporate both 
deterministic and probabilistic criteria.  The Next Generation Attenuation (NGA) models (2008) are 
used for deterministic assessment (with a revised late-Quaternary age fault database), and the USGS 
(2008) 5% in 50-year hazard maps are used for probabilistic assessment.  Per our understanding, the 
minimum design requirement of the new tool is based on deterministic spectrum of a “M6.5 
earthquake at 12 km” event.  These spectra are enveloped and the largest values are used. 
 
Based on communication, collaboration, and information provided by Caltrans, we have developed 
the ARS Design curve per Caltrans 2008 criteria.  For the on-site alluvial soils, a shear wave 
velocity (Vs30m) of 270 m/sec (approx. 900 ft/sec) was adopted.  Both directivity and basin effect 
were considered.  The ARS curve, as shown on Plate 5, has been submitted and approved by 
Caltrans.  
 
8.1.2 Analysis 

Stability analysis of the embankment slope was performed using Program Slope/W.  The results of 
slope stability analyses are included in Appendix E.  Stability of the embankment slopes were 
judged to be adequate.  
 
8.1.3 Liquefaction Potential 

Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary but 
essentially total loss of shear strength under the reversing, cyclic shear stresses associated with 
earthquake shaking.  Submerged cohesionless sands and silts of low relative density are the type of 
soils, which usually are susceptible to liquefaction. Clays are generally not susceptible to 
liquefaction.  
 
The evaluation of liquefaction susceptibility is based on CPT investigation in accordance with 
current geotechnical practice (Youd, et al, 2001).  While carrying out the liquefaction analysis, we 



HMH Engineers  
Job No. 207150.GDR (US 101 Improve. - I280/680 to Yerba Buena Rd)  
April 14, 2009 
Page 15 
 

                       

also reviewed the obtained soil samples and the specific laboratory testing.  We also referenced the 
latest research of geotechnical engineering regarding Liquefaction Susceptibility of Fine-Grained 
Soils (Bray, et al 2004). 
 
Recent advances in soil liquefaction engineering (Seed, et al. 2003 and Bray, et al. 2004) indicated 
that soils with sufficient fines content and fine-grained soils are also susceptible to liquefaction.  A 
framework consisting of comparing Atterberg Limits (LL & PI) with natural water content (Wc) of 
the soils appears to be robust for evaluating liquefaction susceptibility of soils with sufficient fines 
and fine-grained soil.  Bray, et al. (2004) suggested loose soils with PI<12 and Wc/LL >0.85 were 
susceptible to liquefaction, and loose soils with 12<PI<18 and Wc/LL>0.8 were systematically more 
resistant to liquefaction.  
 
Per Bray’s et al (2004) criteria, the silt material encountered in BR-1 (21- to 27-ft) with LL = 27, PI 
= 6 and Wc = 24% (Wc/LL = 0.89) is subject to liquefaction potential. The underlying Lean Clay 
with LL = 39 & PI = 19 is not liquefiable.  In BR-2, Sample #8 at 48 ft (silt layer with LL = 31, PI = 
7, Wc = 29% and Wc/LL = 0.94) also fits Bray’s et al (2004) criteria of liquefaction susceptibility. 
In BR-1, liquefaction susceptibility was indicated at the silt-silty sand layer (approx. 21 to 27 ft) and 
silty sand-sand layer (approx. 42 to 49 ft). In BR-2, liquefaction susceptibility was indicated at 
approx. 22 to 34 ft (sand & silt mix with some clay interbedded) and at approx. 44 to 48 ft.  The 
liquefaction susceptible layers indicated in BR-1 & BR-2 are reasonably consistent although the 
layer thickness has some variation.  In addition, these layers also correlate with as-built B-4 
(Caltrans 1961), which indicates slightly compact silty fine sand layer (approx. Elev. 107-97 ft) and 
slightly compact fine sand layer (approx. Elev. 85-75 ft).  Therefore, from a practical design 
standpoint, it is recommended that the generalized soil profile for design consider liquefaction 
susceptible layers at 20-30 ft depth and 40-50 ft depth to account for some variations in the field.  
The CPT liquefaction analysis results are attached in Appendix E.   
 
Although the low plasticity silt is still subject to liquefaction susceptibility, the settlement and 
deformation potential is lower than “sand”.  Per Bray, et al (2004), the low plasticity silt may dilate 
during shear once liquefaction is triggered and may undergo a transient loss of strength (cyclic 
mobility with limited flow deformation).    
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8.1.4 Post-Liquefaction Settlement 

The potential for liquefaction may also induce ground settlement during a seismic event. We have 
reference both Tokimatsu and Seed (1987) and Ishihara and Yoshimine (1992) for estimation of 
post-liquefaction settlement.  These references correlate post-liquefaction volumetric strain to cyclic 
stress ratio (CSR), SPT-N values, cone tip resistance, relative density, etc. These empirical 
references provide a general guide about the order of settlement magnitude.  Based on the CPT data 
and as-built SPT-N values (12 to 14 typical), a volumetric strain of about 3 to 4% is estimated.  
Considering there are silt and some clay interbedded in the layers, we exercised judgment and 
adopted 3% volumetric strain for the total thickness of 20 ft for settlement estimation.  It is estimated 
that the post-liquefaction settlement may be on the order of six to seven inches.   
 
In our opinion, the liquefaction potential along the project is generally moderate to high.  The impact 
of the post-liquefaction settlement on the roadway, however, should be relatively small because:  
 

• The potentially liquefiable soil layers are generally covered by predominantly 
cohesive soils, which tend to serve as a “soil mat” and should reduce the 
potential impact of liquefaction.  The anticipated magnitudes of ground 
settlements are tolerable for the roadway and planned MSE wall. 
 

• The post-liquefaction settlement probably would be random and localized and 
could spread out over some distance/area.  

 
The post-liquefaction settlement may induce down drag on the piles at the abutments and bents of 
the proposed Tully Road overcrossing replacement.  The foundation design needs to consider the 
impact of liquefaction and additional down drag loads due to liquefaction.  The effect of post-
liquefaction settlements and associated down drag load have been considered in foundation design of 
the Tully Road overcrossing (Br. No. 37-0668).  A foundation report is prepared separately.   
 
8.2 Cuts and Excavations 
 
Based on the plans and profiles provided to us, no major cuts and excavations are planned for the 
project.   
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8.2.1   Stability 
 
The subject was considered and was determined to be not applicable for the project.   
 
8.2.2 Rippability 
 
Based on the investigation, rippability does not appear to be a concern for construction.  
 
8.2.3 Grading Factor 
 
The on-site native soil meeting the project specifications may be used as engineered fill.  For 
preliminary estimate, a grading factor of 0.9 may be assumed for the import materials based on our 
previous experience. 
 
8.3 Embankments 

8.3.1 Embankment Settlements & Settlement Monitoring 
 
Embankments are required at the abutments for the proposed modification of Tully Road 
interchange.  Based on discussion with the design team, a maximum embankment height of 25 feet is 
expected.  The new approach embankments will abut existing embankments.  The existing profile 
along Tully Road will be raised, and up to 14 feet of new fill anticipated on top of existing approach 
embankments.     
 
The boring data indicates that the subsurface soil conditions generally consist of clay near the 
surface with interbedded layers of medium dense sand.  Based on results from CPT 07-BR-1, the 
clay layers were considered in the settlement analysis.  The evaluation of the consolidation 
settlements under the new fill was based on the consolidation test results, understanding of the 
consolidation behavior of the clay and empirical correlations in the literatures.  Based on the results 
of the settlement analyses, the consolidation settlements are estimated to be on the order of 2 to 3 
inches and are in the overconsolidated/elastic range.  A 30-day settlement period is recommended 
for ground adjustment under the 25-foot embankment. 
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Although 25 ft of embankment is planned, the new embankment is going to abut the existing 
approach fill and on top of exiting side slopes.  Also, the site subsoils consist of an upper clayey/silty 
layer with Su = 1 to 1.2 ksf per CPT data at the two abutment areas.  Since fill placement and 
compacting still take time, we feel that a normal earthwork sequence, say, limit to approx. 2 feet of 
new fill placement per day may suffice.  We do not see a need to further break the embankment 
construction into two stages. 
 
It is recommended that settlement platforms be installed and settlement be monitored per California 
Test 112.  As a common practice, this is typically handled by the project Resident Engineer.  It is 
recommended that a minimum of 3 to 4 settlement platforms be installed per abutment since 
earthwork and construction equipment tend to destroy some platforms during fill placement.    
 
8.3.2 Evaluation of Embankment Stability 

For fill slopes, based on the slope height, slope gradient, ground and subsoil conditions, stability 
analyses were performed on the embankment slope (with maximum height of about 25 ft) at the 
proposed Tully Road Interchange.  Based on the results of the stability analyses, the stability of the 
proposed fill slopes appears reasonable with minimum factor of safety >1.3 under liquefaction 
condition.  The results of the stability analyses and the strength parameters adopted in the stability 
are included in Appendix E.   
 
8.3.3  Existing utilities under the proposed Embankment 

Based on the plans and site reconnaissance, there are existing utilities underneath the existing 
embankments.  These utility lines shall be protected and preserved during construction and/or 
relocated.  

 
8.4 Earth Retaining Systems 

8.4.1 MSE Retaining Wall 

 
It is our understanding that due to right-of-way and other geometric constraints, a MSE retaining 
wall is proposed at NB off-ramp”TR4” Line (southeast quadrant ) with wall height ranging from 5 to 
17 feet.  Based on the boring data in the general project vicinity, the material anticipated at the wall 
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subgrade may consist of medium dense sandy material overlying stiff clays.  The design of MSE 
wall should follow Caltrans ‘Bridge Design Aids’ with the following guidelines:  
 
 Loading Condition  = 1 (assuming level ground on top of slope) 
 Friction Angle  = 34° (backfill) 
 Soil Unit Weight = 125  pcf  

The recommended minimum base width for the MSE wall vary with the height of the embankment 
and should be in accordance with the tables listed in Caltrans ‘Bridge Design Aids’.  It is 
recommended that the pressure exerted on the foundation soils be limited to 3000 psf.   
 
Per Caltrans comments and past experience with the MSE walls, for the areas where the shoulder is 
PCC and a concrete barrier will be mounted on the MSE wall, Caltrans recommends (regardless of 
the height of the wall) the length of the reinforcement of the top panel be about 20% to 30% longer 
than the rest of the reinforcements.  This is because the top reinforcement may not have sufficient 
overburden to withstand the weight of the concrete barrier and the top panel tends to start leaning 
afterwards. 
 
The wall settlement under approx. 16-foot wall height is estimated on the order of 2 inches and in 
the over-consolidated/elastic range.  We believe the settlement is tolerable and acceptable for MSE 
system.  It is recommended that a 30-day settlement period be adopted for earthwork/wall 
construction. The potential post-liquefaction settlement is approx. 6 to 7 inches. Typically 
differential settlement may on the order of 50% of the total settlement.  This settlement magnitude is 
tolerable for Caltrans standard MSE walls.  In Caltrans District 4, we have seen previous MSE wall 
settlement data (Route 87-between Hedding St and Route 880) on the order of 2 to 3 feet. 
 

The stability of the MSE wall under long-term, pseudo-static, and liquefaction conditions were 
evaluated.  A residual soil strength (Sr) of 300 psf was adopted for the sand layer between 20- and 
30-foot depths under liquefaction condition.  Based on the evaluation, the stability of the MSE wall 
is acceptable.  The obtained minimum FS is about 1.95 for long term case, 1.15 for seismic/pseudo-
static case, and 2.16 for post-liquefaction case, respectively.  A foundation report for the MSE wall 
was prepared separately. 
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8.4.2 Temporary Retaining Wall 

It is anticipated that temporary retaining walls are required at Tully Road for stage construction.  
These walls are to support the embankment during construction while maintaining existing traffic on 
Tully Road.  The anticipated maximum wall height is approx. 14 feet.  The selection of wall type, 
design, and construction should be the contractor’s responsibility.  Temporary retaining wall is a 
design-build system by the contractor.  We understand that Caltrans has many pre-approved wall 
systems.  Based on our experience, temporary retaining walls of MSE type, such as welded wire 
wall, have been commonly used in District 4.   
 
8.5 Culverts 
 
8.5.1 Corrosion Investigation 

The corrosion investigation for this project was performed in general accordance with the provisions 
of California Test Method 643.  Chemical tests were performed on two soil samples, namely from 
Borings 07-R-11 and 07-R/E-29, to evaluate the corrosion potential of the subsurface soil.  A 
summary of the corrosion test results is presented in Table 5. 
 

TABLE 5 - SUMMARY OF CORROSION TEST RESULTS 

Boring No. Station & Offset Depth 
(ft) 

Min. Resistivity 
(ohm-cm) pH Sulfate  

(ppm) 
Chloride 

(ppm) 

07-R-11 “E4” Sta. 1761+00, 410 Lt 
 (Tully Rd I/C) 5 1130 8.18 141.4 86.6 

07-R/E-29 “E4” Sta. 1690+80, 420 Rt.
(Capital Expwy I/C) 4.5 480 8.90 160.3 506.8 

 
For selection of pipe material for culvert and storm drain applications, it is our understanding that  
AltPipe computer program is used by Caltrans to assist designers.  AltPipe program is a web-based 
tool (http://dap1.dot.ca.gov//design/altpipe/) and updates and supersedes the previous CULVERT 4 
program.  The computations performed by AltPipe are based on the procedures and California Test 
Methods described in Chapter 850 of the Caltrans Highway Design Manual (HDM). AltPipe 
incorporates current requirements from the HDM supplemented by Caltrans Design Information 
Bulletin No. 83 (D.I.B. No. 83, June 30, 2003) for abrasion potential for material selection.   
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The AltPipe program is intended for final design by the civil or hydraulic designer.  In addition to 
soil corrosivity data, the input requires data such as Abrasion Level, 2-5 year Flow Velocity, and 
height of cover that should be determined while finalizing the drainage design.  
 
8.6 Bore-and-Jack Operation 
Per information provided by the designer, the drainage system includes a jacked 42-inch diameter 
RCP at approx. Sta. 1758+60 (“E4” Line; Tully Road interchange) below existing Route 101.  The 
location is about 250 ft just south of Tully Road OC.  The existing grade is at approx. Elev. 130 ft, 
the planned invert is at Elev. 122.0 to 122.7 ft, and the recommended Design Groundwater level is at 
Elev. 115 ft (approx. 15-ft depth below Route 101 grade).  The drainage system also includes a 
jacked 48-inch diameter RCP under Tully Road at approx. TR 52+40. The existing grade is approx. 
Elev. 144, the proposed grade is approx. Elev. 151, and the planned invert is 121.5 ft. Per boring 
data, the jacking operation probably will encounter the upper sand/silt mixed with clay.  Based on 
the boring data, the site appears to fit “Nongassy” category of OSHA’s classification.  The bore-and-
jack operation requires construction of jacking and receiving pits that should be shored.    
 
Groundwater Control.   If groundwater is encountered after excavating the jacking and receiving 
pits, temporary, controlled dewatering should be implemented to maintain reasonably dry working 
conditions. Groundwater levels may change with time.  Therefore, the contractor should satisfy 
himself with the prevailing conditions and obtain additional information if needed to design the 
required dewatering method.  Developing and implementing an effective dewatering program should 
be the contractor’s responsibility.  The dewatering system should prevent pumping soil fines with 
the discharge water.  If soil fines are pumped, failure of shoring, partial instability of excavation 
bottom resulting in intolerable settlement and unsafe working conditions may occur.   
 
The work should conform to applicable provisions of Section 65-1.05 of Caltrans Standard 
Specifications.  It is the contractor’s responsibility to protect the existing Route 101 for the bore-
and-jack operation.  We recommend the following: 
 

• Bentonite slurry may be used as a lubricant during the jacking operation.  The lubricant 
slurry should not be allowed to advance ahead of the pipe. 

• The annular space around the outside of the pipe shall be cement grouted upon completion of 
the jacking operation. 

• Settlement hubs should be placed across the jacking lines prior to commencement of the 
operation.  The hubs should be placed and monitored prior to and during the entire operation. 
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Lateral Design.   It is anticipated that the shoring system may consist of sheet piles for the jacking 
and receiving pits.  Lateral earth pressures for internally braced shoring system are presented on 
Apparent Lateral Earth Pressures for Shoring, Plate 6.  Additional lateral load due to relevant traffic 
and construction operations should be included for design.  The lateral load may be assumed at 40% 
of the total vertical surcharge load.  For passive design, an equivalent fluid pressure of 350 pcf may 
be used with a maximum passive resistance of 2400 psf below the base of excavation.  A minimum 
FS of 1.5 is recommended.  The contractor should provide his design-build system for the shoring 
work.  It is the contractor’s responsibility to select the type of shoring system, the design, and the 
performance of the system. 
 
The pressure exerted by the reaction block on the surrounding soils should not exceed a horizontal 
bearing capacity of 2000 psf.  The reaction block should be properly designed to uniformly 
distribute the jacking thrust to the jacking pit shoring system.  
 
8.7 Overhead Sign Foundations 

There are four overhead signs planned for the project.  The design uses Caltrans standard plans for 
Post Type VIII sign foundations.  This standard plan includes 5-ft dia. CIDH concrete piles of 25 ft 
long.  The boring data generally indicate stiff clays and silts mixed with some sand in the upper 20 
ft.  We believe the standard sign foundations are feasible.  However, due to concern of liquefaction 
at 20- to 30-ft depth per CPT data and analyses, it is recommended that the sign CIDH  foundations 
be extended to at least 35 ft deep to pass the liquefaction zone.   
 
Construction Considerations.   Caltrans standard specifications and standard special provisions 
(SSP) for “Cast-in-Place Concrete Piling” should be used for the construction of CIDH piles.  It is 
expected that groundwater will be encountered during construction, and “dry” condition as per the 
standard specifications Section 49-4 could not be maintained. 
 
Vertical inspection pipes for acceptance testing should be provided in all CIDH piles that are 24 
inches in diameter or larger, except when the holes are dry or when the holes are dewatered without 
the use of temporary casing to control groundwater.  The acceptance test should include Gamma- 
Gamma Logging and may also include crosshole sonic logging.  Gamma-Gamma Logging should be 
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performed in accordance with California Test 233 Standard (CT233) to check the homogeneity of 
CIDH piles.  CT233 defines pile rejection criteria based on the statistical principles of mean and 
three standard deviations to analyze the homogeneity of a pile.  Anomalies detected should be 
evaluated by the designer for their significance and potential impact on design and to see if 
mitigation plans are required.   Details of the acceptance testing and Gamma-Gamma Logging are 
contained in Caltrans SSP and CT233. 
 
Due to the presence of granular material and groundwater, raveling or caving is expected which may 
require additional drilling and cleaning effort and may increase the concrete volume for the piles.  It 
is prudent to make the contractor aware of these conditions so that he takes appropriate steps to 
comply with the standards and maintain the integrity of the CIDH piles.  The use of temporary steel 
casing should be anticipated at all times to maintain the integrity of the piles.  Prior to construction, 
the qualifications and previous work experience of the potential sub-contractors should be reviewed. 
The intent is to help select qualified contractors to reduce construction issues.  
 
All piles excavations should be observed by the geotechnical engineer or regulatory agency prior to 
the placement of reinforcement and concrete so that if conditions differ from those anticipated, 
appropriate recommendations can be made. 
 
9. STRUCTURAL PAVEMENT 

R-value tests were conducted on representative samples collected at proposed subgrade level.  The 
test results are summarized in Table 6.   
 

TABLE 6 - SUMMARY OF R-VALUE TEST RESULTS 

Boring No. Station (ft.) Offset (ft.) From 
“E4” line Date Drilled Description R-value 

07-R-1 1832+20 Lt. 80 11/26/2007 Dark brown gray Clayey Sand 8 
07-R-4 1796+00 Lt. 100 11/26/2007 Brown gray Clayey Sand w/ Gravel 16 
07-R-6 1775+75 Lt. 90 11/26/2007 Dark Brown Lean Clay 15 
07-R-7 1769+30 Lt. 90 11/26/2007 Light Brown Silty Clay 7 
07-R-8 1763+00 Lt. 400 11/26/2007 Dark Brown Lean Clay 15 

07-R-10 1761+25 Lt. 960 11/27/2007 Dark Brown gray Lean Clay 11 
07-R/E-11 1761+00 Lt. 410 11/26/2007 Brown Lean Clay 8 



HMH Engineers  
Job No. 207150.GDR (US 101 Improve. - I280/680 to Yerba Buena Rd)  
April 14, 2009 
Page 24 
 

                       

Boring No. Station (ft.) Offset (ft.) From 
“E4” line Date Drilled Description R-value 

07-R-12 1757+25 Lt. 135 11/27/2007 Brown gray Sandy Silt 9 
07-R-13 1761+30 Lt. 5 12/5/2007 Brown Lean Clay 13 
07-R-15 1736+50 Lt. 95 11/26/2007 Brown gray Clayey Sand w/ Gravel 16 
07-R-18 1705+00 Lt. 75 11/26/2007 Dark Brownish gray Clayey Sand 9 
07-R-20 1693+20 Lt. 100 11/26/2007 Brown Lean Clay 10 
07-R-22 1690+50 Lt. 900 11/26/2007 Brown gray Clayey Sand 26 
07-R-24 1688+50 Lt. 120 11/26/2007 Dk. Brown gray Lean Clay w/ Sand & Gravel 29 

07-R-24A 1685+90 Lt. 120 12/17/2007 Brown Lean Clay 20 
07-R-26 1678+25 Rt. 130 11/26/2007 Dk. Brown gray Lean Clay w/ Sand & Gravel <5 
07-R-27 1684+85 Lt. 5  12/5/2007 Brown Lean Clay w/ Sand 12 
07-R-31 1692+50 Rt. 120 11/27/2007 Dk. Brown Lean Clay w/ Sand & Gravel 16 
07-R-34 1712+80 Rt. 90 11/27/2007 Dk. Brown gray Clayey Sand w/ Gravel 13 
07-R-36 1756+50 Rt. 120 11/27/2007 Dk. Brown gray Lean Clay  8 
07-R-40 1765+00 Rt. 100 11/27/2007 Dk. Brown Lean Clay w/ Gravel 12 
07-R-42 1787+25 Rt. 75 11/27/2007 Dk. Brown Lean Clay  13 

 

Based on the test results, the R-values of the subgrade soils along the southbound shoulder (i.e. 07-
R-1 to 07-R-24A) ranged between 7 and 29.  An R-value of 7 is selected for the pavement design at 
the southbound section between Story Road and Capitol Expwy Interchange.  The recommended 
minimum R-value for Class 3 Aggregate Base (AB) is 78 and Class 4 Aggregate Subbase (AS) is 50. 
Fill material to be placed within 4 feet of the finished pavement subgrade should have a minimum R-
value of 15. 
 
According to the results from pavement coring (Table 2), the existing pavement sections along the 
southbound shoulder of Route 101 within the project limit generally consist of Asphalt Concrete 
(AC) over Aggregate Base (AB) over Aggregate Subbase (AS); and AC over AB.  The coring results 
indicated that the pavement section along the southbound median of Route 101 generally consist of 
AC over AB over AS; or AC over Portland Cement Concrete (PCC) over AS; or AC over ASB.  
Details of the coring results are listed in Tables 2 & 3 (Section 5.1) and photos of the cores retrieved 
are attached in Appendix D.  The thicknesses of the AB and AS are only approximate as transition 
between AB & AS cannot be well defined due to field limitations. 
 
Based on the Traffic Index (T.I.) provided by the designer, lane 1 of US 101 was assigned with a TI 
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of 12, while an index of 14 was assigned to lane 4.  A TI of 10 was assigned for the on-off ramps.   
The design TI on the city street (Tully Road) was assumed a range (8, 9, and 10) for analysis.   
 
Discussion on Expansiveness & Subgrade Treatment.   Per Atterberg Limits tests data of the near 
surface materials, the on-site soils generally have low to moderate plasticity (PIs are generally 
between 10 and 20). The relatively low R-value is mainly because of the fine material (silt and lean 
clay).  Actually some R-values are in the range of 10 to 15 as shown in Table 6, and we selected the 
minimum value for design to be on the conservative side. In our experience, the concern of 
expansiveness is not significant at the site.  For rigid pavement option, since the design R-value is 
less than 10 (Type 3 subgrade), it has been recommended to over-excavate and replace with one foot 
of Aggregate Subbase below pavement subgrade for treatment to improve to Type II subgrade.    
 
Based on the provided TI’s and utilizing Caltrans HDM procedures (Section 600, July 1, 2008), the 
structural pavement sections are presented in Tables 7A to 7C.  The designer also indicates that the 
NB off-ramp nose area will receive overlay of 0.25’ HMA. The pavement sections at the NB off-
ramp (existing sections of 0.45’ AC, 0.67’CTB & 1.08 AS) will be changed to 0.55’ HMA, 0.75’ AB 
& 1.20’ AS. The Gravel Equivalent values were verified by the designer (as shown in Appendix E-
4).  The analysis of as-builts indicates that the existing GE is close to the design GE.  
 

10. MATERIAL SOURCES 

There are several commercial sources of asphalt, concrete, and aggregate products in the area.  Table 
8 lists available commercial suppliers in the area. 
 

TABLE 8 - SOURCES OF ASPHALT AND AGGREGATE MATERIAL 

Source Location Approx. Haul Dist. 
(one way, miles) 

All American Paving San Jose, CA 95113 4.6 
Bay Area Asphalt & Cement Works 545 Nipper Avenue, San Jose, CA 95133 4.8 

Reed & Graham, Inc. 690 Sunol St, San Jose, CA 95126 5.2 
Bond Pavement Solutions Inc. 1063 Camino Ricardo, San Jose, CA 95125. 6.0 
Granite rock - San Jose Road 
Materials and Asphalt Plants 11711 Berryessa Road, San Jose, CA 95133 6.1 

Asphalt Maintenance Systems Inc. 1607 Terminal Avenue, San Jose, CA 95112 6.7 
Heriberto Lopez Concrete San Jose, CA 95123. 6.8 



      

 

  

TABLE 7A - STRUCTURAL PAVEMENT SECTIONS (HIGHWAY LANES) 

Structural Pavement Section 

Option 1 Option 2 Option 3 ** Location R - 
Value TI 

HMA 
(ft) 

ATPB* 
(ft) 

LCB  
(ft) 

AS 
(ft) 

Full 
Depth (ft) 

JPCP 
(ft) 

LCB/ 
HMA-A (ft) 

AS 
(ft) 

Subgrade 
Treatment 

12 (Lane #1) 0.65 -- 0.60 1.45 1.60 0.85 0.40 0.60 1.00 ft AS 

14 (Lane #4) 0.70 -- 0.70 1.70 1.90 0.95 0.50 0.70 1.00 ft AS Story Road to Tully 
Road Interchange 7 

14 (Lane # 4)* 0.70 0.25 0.50 1.70 1.90 0.95 0.50 0.70 1.00 ft AS 

12 (Lane #1) 0.65 -- 0.60 1.45 1.60 0.85 0.40 0.60 1.00 ft AS 

14 (Lane #4) 0.70 -- 0.70 1.70 1.90 0.95 0.50 0.70 1.00 ft AS 
Tully Road to 
Capitol Expwy 

Interchange 
7 

14 (Lane #4)* 0.70 0.25 0.50 1.70 1.90 0.95 0.50 0.70 1.00 ft AS 

Notes: 

*     The as-built plans of Contract 04-437414 indicate that the existing pavement sections of portions of the outside lane along Rte 101 between 
Story Road IC and Capitol Expwy IC include ATPB layer (0.60’ AC, 0.25’ ATPB, 0.70’ CTB & 1.00’ AS). 

 For new construction using ATPB layer to match as-built conditions, the new ATPB layer may be “sandwiched” in-between HMA layers in 
order to match the as-built ATPB layer for drainage purpose. 

  
**   For PCC design, Type II Soil:  10 ≤ R ≤ 40; Type III Soil: R < 10.  Per HDM, subgrade treatment is recommended for Type III soil to improve to  

Type II soil for design. The recommended subgrade treatment consists of over-excavating and replacing 1 ft below pavement subgrade with AS. 
 
 
JPCB =     Jointed plain concrete pavement  
HMA =    Mot Mix Asphalt 
AB =        Class3 Aggregate Base (R-value = 78) 
AS =        Class 4 Aggregate Subbase (R-value = 50) 
LCB =     Lean Concrete Base 



      

 

  

 
 

TABLE 7B - STRUCTURAL PAVEMENT SECTIONS (HIGHWAY ON-OFF RAMP) 
Structural Pavement Section 

Option 1 Option 2 Location R - Value TI 
HMA (ft) AB (ft) AS (ft) Full Depth (ft) 

Interchange on-off 
ramp 7 10 0.55 0.75 1.20 1.30 

 
 
 

TABLE 8C - STRUCTURAL PAVEMENT SECTIONS (TULLY ROAD) 
Structural Pavement Section 
Option 1 Option 2 Location R - 

Value TI 
HMA (ft) AB (ft) Full Depth (ft) 

8 0.40 1.45 1.00 
9 0.45 1.65 1.15 Tully Road - City Street 7 

10 0.55 1.80 1.30 
 

 
Design values are based on the Highway Design Manual Tables (empirical method).  
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11. MATERIAL DISPOSAL 
 
Majority of the project will require fill for the proposed widening.  Based on our understanding, the 
project will require minimal disposal of the excess materials. 
 
12. CONSTRUCTION CONSIDERATIONS 

12.1 Construction Advisories 
 
These sections are written primarily for the engineer responsible for the preparation of plans and 
specifications.  Since these sections identify potential construction issues related to the project, it 
may also be of use to the Agency’s representatives involved in monitoring of construction activity.  
The field investigation performed by us primarily addresses design issues and was not planned 
specifically to identify construction issues. 
 
 
The project site is located along the existing US Route 101 and city streets of Tully Road and 
Capitol Expressway Interchanges.  Therefore, traffic control is required to maintain traffic flow 
along Route 101 and the respective city streets.  Several underground utilities exist at the site.  The 
contractor should verify the utility lines, be aware of the existing conditions and plan the 
construction activities accordingly.   
 
In our opinion, conventional equipment may be used to excavate the on-site soil materials.   The 
materials to be excavated may consist of firm to very stiff clay with varying amounts of silt and 
gravel with occasional medium dense sand.    Localized subgrade pumping may be encountered 
during earthwork construction depending on the weather, moisture condition of the subsurface soils, 
and surface drainage conditions.  Equipment mobility may also be difficult if the subgrade is wet.  In 
which case, the subgrade soils may require reworking, aeration, or over-excavation and replacing 
with dry granular fill to facilitate earthwork construction.  It is possible that unknown old buried 
utilities or abandoned structures, concrete rubble etc. are located along the alignment.  It might 
require special equipment and additional efforts to remove these buried objects. 
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Prospective contractors for the project must evaluate construction-related issues on the basis of their 
own knowledge and experience in the local area, on the basis of similar projects in other localities, 
or on the basis of field investigation on the site performed by them, taking into account their 
proposed construction methods and procedures.  In addition, construction activities related to 
excavation and lateral earth support must conform to safety requirements of OSHA and other 
applicable municipal and Stage regulatory agencies. 
 
12.2 Construction Consideration that Influence Specifications 

The contractor should verify the conditions of the existing utility lines.  These locations should not 
be used for stockpiling of borrow materials.  Any conflicts with proposed construction should also 
be reviewed prior to construction. 
 
12.3 Hazardous Waste Considerations 

The project environmental study report should be referred to for further details about any potential 
hazardous materials within the project site.  
 
12.4 Differing Site Conditions 

The soil conditions described in this report are based on available boring data.  It should be noted 
that these borings depict subsurface conditions only at the locations drilled.  Because of the 
variability from place to place within soils in general, and the nature of geologic depositions, 
subsurface conditions could change between the explored locations. 
 
Early communication should be made between the Resident Engineer, the Contractor, and the 
Geotechnical Engineer as soon as conditions that differ from those established in this report are 
recognized by any of the parties.  Additional recommendations could be provided if such conditions 
arise. 
 
13. RECOMMENDATIONS AND SPECIFICATIONS 

13.1 Summary of Recommendations 

If the designer has questions or concerns with any of these recommendations, or, if conditions are 
found to be different during construction, the Geotechnical Engineer who prepared this report should 
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be contacted.  Additional fieldwork, analysis or changes in recommendations may be required.  
These services may be provided under a separate authorization, as necessary.  A concise summary of 
the geotechnical recommendations is presented below: 
 

• The subsoils generally consist of firm to hard clay with varying amounts of silt and 
gravel and lenses of medium dense sand. 

• Seismic design criteria should follow the latest Caltrans 2008 criteria (updated fault 
database and procedures for developing design response spectra).  (Ref.: Section 7.4) 

• Based on investigation, groundwater was encountered at approximately 15 ft below 
the existing ground surface, whereas as-built LOTB (Caltrans 1961) indicated 
groundwater level at approximately 20 feet depth at the general vicinity of Tully 
Road Interchange.  No groundwater was encountered (to 30 ft depth) at the vicinity 
of Capitol Expressway Interchange.   The impact of liquefaction is considered 
moderate to high at the Tully Road Interchange. (Ref: Section 8) 

• The proposed modifications for the interchanges will require new approach 
embankments for the abutments.  The estimated settlement is anticipated to be in the 
overconsolidated/elastic range and on the order of 2 to 3 inches under the additional 
fill (up to 25 feet). 

• Pavement Sections (Ref: Section 9). Refer to Tables 7A to 7C for the design 
structural pavement sections.   

 
13.2 Recommended Materials Specifications 

13.2.1 Standard Specifications 

Unless otherwise stated in the special provisions, all materials specifications should conform to 
Caltrans Standard Specifications, May 2006 edition and Amendments dated April 2009, including 
but not limited to the following: Earthwork, Structure Backfill, Pervious Backfill Material, 
Reinforcing Geosynthetics, Thermoplastic Pipes, Hot Mix Asphalt, Aggregate Base, Aggregate 
Subbase, Lean Concrete Base, etc. 
 
13.2.2 Special Provisions 

Imported Borrow: 
Imported material should be in accordance with the specifications set forth in Caltrans Section 19.  
In particular, for new embankment/roadway construction, the material placed within 4 ft of the finish 
pavement subgrade should meet the following requirements: 
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1.  Free of organic or other deleterious materials. 
2.  An R-value of no less than 15. 
 

Aggregate Base:  Class 3 aggregate base shall conform to the provisions in Section 26 of the 
Standard Specifications and to these Special Provisions.  It shall also be clean and free from organic 
matter and other deleterious substances.  The percentage composition by weight of Class 3 aggregate 
base shall conform to the following grading as determined by California Test Method No. 202. 

 

Gradation Requirement (Percent Passing) 

1-1/2 inch Maximum ¾ inch Maximum 
Sieve Sizes Operating 

Range 
Contract 

Compliance 
Operating 

Range 
Contract 

Compliance 
2” 100 100   
1-1/2” 90 – 100 87 - 100   
1” -- -- 100 100 
¾”  50 – 85 45 – 90 90 – 100 87 – 100 
No. 4 24 - 45 20 – 50 35 – 60 30 – 65 
No. 30 10 – 25 6 – 29 10 – 30 5 – 35 
No. 200 2 -11 0 -14 2 -11 0 - 14 

  

Quality requirements 

California Test Method Operating Range Contract Compliance 
Sand Equivalent (217) 25 Min. 22 Min. 

Resistance (R-value) (301) - 78 Min. 
Durability Index - 35 Min. 

 
Aggregate Subbase:  Aggregate Subbase shall be Class 4 and shall conform to the provisions in 
Section 25 of the Standard Specifications and to these Special Provisions.  Class 4 aggregate subbase 
shall be clean and free from organic matter and other deleterious substances.  The percentage 
composition by weight of Class 4 aggregate subbase shall conform to the following grading as 
determined by California Test Method No. 202. 
 

Gradation Requirement (Percent Passing) 

Sieve Sizes Operating Range Contract Compliance 
2-1/2” 100 100 
No. 4 30 – 65 25 – 70 

No. 200 0 – 15 0 – 18 



HMH Engineers  
Job No. 207150.GDR (US 101 Improve. - I280/680 to Yerba Buena Rd)  
April 14, 2009 
Page 30 
 

                       

 
Class 4 aggregate subbase shall also conform to the quality requirements given on the following 
table: 

Quality requirements 

California Test Method Operating Range Contract Compliance 
Sand Equivalent (217) 21 Min. 18 Min. 

Resistance (R-value) (301) 50 50 Min. 
 

14. INVESTIGATION LIMITATIONS 

Our services consist of professional opinions and recommendations made in accordance with 
generally accepted geotechnical engineering principles and practices and are based on our field 
exploration and the assumption that the soil conditions do not deviate from observed conditions.   
 
No warranty, expressed or implied, of merchantability or fitness, is made or intended in connection 
with our work or by the furnishing of oral or written reports or findings.  The scope of our services 
did not include any environmental assessment or investigation for the presence or absence of 
hazardous or toxic materials in structures, soil, surface water, groundwater or air, below or around 
this site.  Unanticipated soil conditions are commonly encountered and cannot be fully determined 
by taking soil samples and excavating test borings; different soil conditions may require that 
additional expenditures be made during construction to attain a properly constructed project.  Some 
contingency fund is thus recommended to accommodate these possible extra costs. 
 
This report has been prepared for the proposed project as described earlier, to assist the engineer in 
the design of this project.  In the event any changes in the design or location of the facilities are 
planned, or if any variations or undesirable conditions are encountered during construction, our 
findings and recommendations shall not be considered valid unless the changes or variations are 
reviewed and our recommendations modified or approved by us in writing. 
 
This report is issued with the understanding that it is the designer's responsibility to ensure that the 
information and recommendations contained herein are incorporated into the project and that 
necessary steps are also taken to see that the recommendations are carried out in the field. 
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: 4

ROUTE 101 TULLY ROAD OPERATIONAL IMPROVEMENTS PROJECT
SANTA CLARA COUNTY, CALIFORNIA

FAULT MAP

Source: 
Modified from "California Seismic Hazard Map, 2007" (In-Progress with FID Labels)
Legend
355 - Hayward fault zone (Southeast Extension section) (Mmax=6.8)
152 - Silver Creek Fault (Mmax=7.1) 0 30 Miles

Approx. Project
Location



Period Silver Crk Fault - 152 
(7.1) w/ mod.

(sec) Spectral Accel. (g)
0.01 0.600
0.03 0.600
0.05 0.720
0.10 0.840
0.15 0.960
0.20 1.045
0.30 1.151
0.40 1.224
0.50 1.272
0.75 1.307
1.00 1.267
1.25 1.119
1.50 0.981
1.75 0.827
2.00 0.711
2.25 0.618
2.50 0.524
2.75 0.471
3.00 0.418
3.25 0.377
3.50 0.337
3.75 0.296
4.00 0.283

1. The base curve is per Caltrans 2008 Seismic Hazard Map (in-progress) considering both deterministic & probablistic models.
Governing Fault: Fault ID #152 - Silver Creek Fault (reverse), Mmax = 7.1
Location: Lat=37.318434 Long=-121.831377, Vs30 = 270 m/s

2. Modification for Directivity : 20% increase of Sa for T >1 sec., no change of Sa for T < 0.5 sec., and linear interpolation between 0.5 & 1 sec.
3. Modification for Basin Effect: Site Amplification is per Campbell and Bozorgnia (2007) considering Z2.5m/s depth.

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

JOB NO.: 207150.TUL PLATE NO.: 5

TULLY ROAD OVERCROSSING - ROUTE 101                                                                
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APPARENT LATERAL EARTH PRESSURE DIAGRAM

P1=nγH
Existing Grade

0.2H

Design Groundwater
Depth = Hw

H

Struts (typical)

P2       P3

H = Excavation Depth in feet
P1 = nγΗ  = 0.3(125)H = 37.5H psf
P2 = 62.4 (H-Hw) psf γ = 125 pcf (Total Unit Weight)
P3 = n(γHw + γ'(H - Hw)) psf γ' =  65 pcf (Buoyant Unit Weight)

1.  The pressure diagram is based on average soil and groundwater conditions.
2.  Lateral earth pressure should be checked where conditions are different
3.  All relevant surcharge loads including construction operation should be added 
     for designing the shoring system.

JOB NO.: 207150.GDR PLATE NO. 6

ROUTE 101 IMPROVEMENTS
FROM I-280/680 TO  YEARBA BUENA ROAD

SANTA CLARA COUNTY, CALIFORNIA

APPARENT LATERAL EARTH 
PRESSURE DIAGRAM
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GREGG IN SITU, INC. 
 

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES 
 

 

 

 

950 Howe Rd • Martinez, California 94553 • (925) 313-5800 • FAX (925) 313-0302 
OTHER OFFICES: LOS ANGELES • HOUSTON • SOUTH CAROLINA  

www.greggdrilling.com 
 

 

December 18, 2007 
 
Parkih Consultants 
Attn:  David Wang 
365 S. Milpitas Blvd. 
Milpitas, California 95035 
 
Subject: CPT Site Investigation 
  Hwy 101 @Tully Rd. Bridge 
  San Jose, California 
  GREGG Project Number:  07-376MA 
 
 
Dear Mr. Wang: 
 
The following report presents the results of GREGG Drilling & Testing’s Cone Penetration Test 
investigation for the above referenced site.  The following testing services were performed: 

 

1 Cone Penetration Tests (CPTU)  

2 Pore Pressure Dissipation Tests (PPD)  
3 Seismic Cone Penetration Tests (SCPTU)  
4 Resistivity Cone Penetration Tests (RCPTU)  

5 UVIF Cone Penetration Tests (UVIFCPTU)  
6 Groundwater Sampling (GWS)  
7 Soil Sampling (SS)  

8 Vapor Sampling (VS)  
9 Vane Shear Testing (VST)  
10 SPT Energy Calibration (SPTE)  

 
A list of reference papers providing additional background on the specific tests conducted is 
provided in the bibliography following the text of the report.  If you would like a copy of any of 
these publications or should you have any questions or comments regarding the contents of this 
report, please do not hesitate to contact our office at (925) 313-5800. 
 
Sincerely, 
GREGG Drilling & Testing, Inc. 
 
 
 
Mary Walden 
Operations Manager 



Cone Penetration Testing Procedure 
(CPT) 

 
Gregg In Situ, Inc. carries out all Cone Penetration Tests (CPT) using an integrated 
electronic cone system, Figure CPT.  The soundings were conducted using a 20 ton 
capacity cone with a tip area of 15 cm2 and a friction sleeve area of 225 cm2.  The cone 
is designed with an equal end area friction sleeve and a tip end area ratio of 0.85. 
 
The cone takes measurements of cone 
bearing (qc), sleeve friction (fs) and 
penetration pore water pressure (u2) at 5-
cm intervals during penetration to provide 
a nearly continuous hydrogeologic log. 
CPT data reduction and interpretation is 
performed in real time facilitating on-site 
decision making.  The above mentioned 
parameters are stored on disk for further 
analysis and reference.  All CPT 
soundings are performed in accordance 
with revised (2000) ASTM standards (D 
5778-95). 
 
The cone also contains a porous filter 
element located directly behind the cone 
tip (u2), Figure CPT.  It consists of porous 
plastic and is 5.0mm thick. The filter 
element is used to obtain penetration pore 
pressure as the cone is advanced as well 
as Pore Pressure Dissipation Tests 
(PPDT’s) during appropriate pauses in 
penetration.  It should be noted that prior 
to penetration, the element is fully 
saturated with silicon oil under vacuum 
pressure to ensure accurate and fast 
dissipation. 
 
When the soundings are complete, the test holes are grouted using a Gregg In Situ 
support rig.  The grouting procedures generally consist of pushing a hollow CPT rod 
with a “knock out” plug to the termination depth of the test hole.  Grout is then pumped 
under pressure as the tremie pipe is pulled from the hole.  Disruption or further 
contamination to the site is therefore minimized. 

Figure CPT 
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Cone Penetration Test Sounding Summary 
 

-Table 1- 
 
 

CPT Sounding 
Identification 

 

Date Termination Depth 
(Feet) 

Depth of Groundwater 
Samples (Feet) 

Depth of Soil Samples 
(Feet) 

Depth of Pore Pressure 
Dissipation Tests (Feet) 

BR-1 12/14/07 108 - - 42.8 
BR-2 12/17/07 100 - - 46.4 
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      











   

Cone Penetration Test Data & Interpretation 
 
 
Soil behavior type and stratigraphic interpretation is based on relationships between cone 
bearing (qc), sleeve friction (fs), and pore water pressure (u2).  The friction ratio (Rf) is a 
calculated parameter defined by 100fs/qc and is used to infer soil behavior type.  Generally: 
Cohesive soils (clays)   

• High friction ratio (Rf) due to small cone bearing (qc) 
• Generate large excess pore water pressures (u2) 

Cohesionless soils (sands) 
• Low friction ratio (Rf) due to large cone bearing (qc) 
• Generate very little excess pore water pressures (u2) 

 
A complete set of baseline readings are taken prior to and at the completion of each 
sounding to determine temperature shifts and any zero load offsets.  Corrections for 
temperature shifts and zero load offsets can be extremely important, especially when the 
recorded loads are relatively small.  In sandy soils, however, these corrections are generally 
negligible.   
 
The cone penetration test data collected from your site is presented in graphical form in 
Appendix CPT.  The data includes CPT logs of measured soil parameters, computer 
calculations of interpreted soil behavior types (SBT), and additional geotechnical parameters.  
A summary of locations and depths is available in Table 1.  Note that all penetration depths 
referenced in the data are with respect to the existing ground surface. 
 
Soil interpretation for this project was conducted using recent correlations developed by 
Robertson, 1990, Figure SBT.  Note that it is not always possible to clearly identify a soil type 
based solely on qc, fs, and u2.  In these situations, experience, judgment, and an assessment 
of the pore pressure dissipation data should be used to infer the soil behavior type. 
 
     
    

Figure SBT

ZONE Qt/N SBT 
1

2

3

4

5

6

7

8

9

10
11

12

2

1

1

1.5

2

2.5

3

4

5

6
1

2

Sensitive, fine grained

Organic materials 
Clay

Silty clay to clay 
Clayey silt to silty clay

Sandy silt to clayey silt

Silty sand to sandy silt

Sand to silty sand 
Sand

Gravely sand to sand 
Very stiff fine grained*

Sand to clayey sand* 
*over consolidated or cemented 
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Cone Penetration Test (CPT) Interpretation 
 
Gregg have recently updated their CPT interpretation and plotting software (2007).  The 
software takes the CPT data and performs basic interpretation in terms of soil behavior 
type (SBT) and various geotechnical parameters using current published empirical 
correlations based on the comprehensive review by Lunne, Robertson and Powell (1997).  
The interpretation is presented in tabular format using MS Excel. The interpretations are 
presented only as a guide for geotechnical use and should be carefully reviewed.  Gregg 
does not warranty the correctness or the applicability of any of the geotechnical 
parameters interpreted by the software and does not assume any liability for any use of 
the results in any design or review.  The user should be fully aware of the techniques and 
limitations of any method used in the software. 
 
The following provides a summary of the methods used for the interpretation.  Many of 
the empirical correlations to estimate geotechnical parameters have constants that have a 
range of values depending on soil type, geologic origin and other factors.  The software 
uses ‘default’ values that have been selected to provide, in general, conservatively low 
estimates of the various geotechnical parameters. 
 
Input: 

1 Units for display (Imperial or metric) (atm. pressure, pa = 0.96 tsf or 0.1 MPa) 
2 Depth interval to average results,( ft or m).  Data are collected at either 0.02 or 

0.05m and can be averaged every 1, 3 or 5 intervals. 
3 Elevation of ground surface (ft or m) 
4 Depth to water table, zw (ft or m) – input required 
5 Net area ratio for cone, a (default to 0.85) 
6 Relative Density constant, CDr  (default to 350) 
7 Young’s modulus number for sands, α (default to 5) 
8 Small strain shear modulus number 

a. for sands, SG (default to 180 for  SBTn  5, 6, 7) 
b. for clays, CG (default to  50  for  SBTn 1, 2, 3 & 4)   

9 Undrained shear strength cone factor for clays, Nkt (default to 15) 
10 Over Consolidation ratio number, kocr (default to 0.3) 
11 Unit weight of water, (default to γw = 62.4 lb/ft3 or 9.81 kN/m3) 

 
Column 

1 Depth, z, (m) – CPT data is collected in meters 
2 Depth (ft) 
3 Cone resistance, qc (tsf or MPa) 
4 Sleeve friction, fs (tsf or MPa) 
5 Penetration pore pressure, u (psi or MPa), measured behind the cone (i.e. u2) 
6 Other – any additional data, if collected, e.g. electrical resistivity or UVIF 
7 Total cone resistance, qt (tsf or MPa)  qt = qc + u (1-a) 



Gregg CPT Interpretation Software 1.1, 2007 

Gregg 2 of 4 1/10/2007 

8 Friction Ratio, Rf (%)    Rf = (fs/qt) x 100% 
9 Soil Behavior Type (non-normalized), SBT see note 
10 Unit weight, γ (pcf or kN/m3)   based on SBT, see note 
11 Total overburden stress, σv (tsf)   σvo = γ z 
12 Insitu pore pressure, uo (tsf)   uo = γw (z - zw) 
13 Effective overburden stress, σ'vo (tsf )  σ'vo = σvo - uo 
14 Normalized cone resistance, Qt1    Qt1= (qt - σvo) / σ'vo  
15 Normalized friction ratio, Fr (%)   Fr = fs / (qt - σvo) x 100% 
16 Normalized Pore Pressure ratio, Bq  Bq = u – uo / (qt - σvo) 
17 Soil Behavior Type (normalized), SBTn  see note 
18 SBTn Index, Ic     see note   
19 Normalized Cone resistance, Qtn (n varies with Ic) see note 
20 Estimated permeability, kSBT (cm/sec or ft/sec) see note 
21 Equivalent SPT N60, blows/ft   see note 
22 Equivalent SPT (N1)60 blows/ft   see note 
23 Estimated Relative Density, Dr, (%)  see note 
24 Estimated Friction Angle, φ', (degrees)  see note 
25 Estimated Young’s modulus, Es (tsf)  see note 
26 Estimated small strain Shear modulus, Go (tsf) see note 
27 Estimated Undrained shear strength, su (tsf) see note 
28 Estimated Undrained strength ratio   su/σv’    
29 Estimated Over Consolidation ratio, OCR see note 

 
Notes: 

1 Soil Behavior Type (non-normalized), SBT        Lunne et al. (1997)            
listed below 

 
2 Unit weight, γ either constant at 119 pcf or based on Non-normalized SBT  

(Lunne et al., 1997 and table below) 
 
3 Soil Behavior Type (Normalized), SBTn  Lunne et al. (1997) 
 
4 SBTn Index, Ic  Ic = ((3.47 – log Qt1)2 + (log Fr + 1.22)2)0.5 
 
5 Normalized Cone resistance, Qtn (n varies with Ic) 

 
Qtn = ((qt - σvo)/pa) (pa/(σ′vo)n  and recalculate Ic, then iterate: 
 
When Ic < 1.64,    n = 0.5 (clean sand) 
When Ic > 3.30,    n = 1.0 (clays) 
When 1.64 < Ic < 3.30,  n = (Ic – 1.64)0.3 + 0.5  
Iterate until the change in n, Δn < 0.01  

 
6 Estimated permeability, kSBT (based on Normalized SBTn)                             

(Lunne et al., 1997 and table below) 
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7 Equivalent SPT N60, blows/ft  Lunne et al. (1997) 

60

ac

N
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⎜
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8 Equivalent SPT (N1)60 blows/ft            (N1)60 = N60 CN,                        

where CN = (pa/σ′vo)0.5 

 
9 Relative Density, Dr, (%)   Dr

2 = Qtn / CDr 
 Only SBTn 5, 6, 7 & 8   Show ‘N/A’ in zones 1, 2, 3, 4 & 9 
 

10 Friction Angle, φ', (degrees) tan φ' = ⎥
⎦

⎤
⎢
⎣

⎡
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 Only SBTn 5, 6, 7 & 8  Show’N/A’ in zones 1, 2, 3, 4 & 9 
 
11 Young’s modulus, Es    Es = α qt    
 Only SBTn 5, 6, 7 & 8  Show ‘N/A’ in zones 1, 2, 3, 4 & 9 
 
12 Small strain shear modulus, Go   

a. Go = SG (qt  σ'vo pa)1/3   For  SBTn 5, 6, 7 
b. Go = CG qt   For  SBTn 1, 2, 3& 4 

Show ‘N/A’ in zones 8 & 9 
 

13 Undrained shear strength, su     su = (qt - σvo) / Nkt 
 Only SBTn 1, 2, 3, 4 & 9  Show ‘N/A’ in zones 5, 6, 7 & 8 
 
14 Over Consolidation ratio, OCR   OCR = kocr Qt1 
 Only SBTn 1, 2, 3, 4 & 9  Show ‘N/A’ in zones 5, 6, 7 & 8 
 
SBT Zones     SBTn Zones 
The following updated and simplified SBT descriptions have been used in the 
software: 
1 sensitive fine grained   1  sensitive fine grained 
2 organic soils    2  organic soils 
3 clays     3 clays 
4 clays & silty clays    4 clays & silty clays 
5 clays & silty clays 
6 silty sands & sandy silts   5 silty sands & sandy silts 
7 silty sands & sandy silts 
8 sands & silty sands   6 sands & silty sands 
9 sands & silty sands 
10 sands     7 sands 
11 very dense/stiff soils*   8 very dense/stiff soils* 
12 very dense/stiff soils*   9 very dense/stiff soils* 
* heavily overconsolidated and/or cemented 
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Track when soils fall with zones of same description and print that description (i.e. if 
soils fall only within SBT zones 4 & 5, print ‘clays & silty clays’) 
 
 
Estimated Permeability (see Lunne et al., 1997) 
SBTn  Permeability (ft/sec)  (m/sec)  
1  3x 10-8    1x 10-8   
2  3x 10-7    1x 10-7   
3  1x 10-9    3x 10-10  
4  3x 10-8    1x 10-8  
5  3x 10-6    1x 10-6   
6  3x 10-4    1x 10-4   
7  3x 10-2    1x 10-2   
8   3x 10-6    1x 10-6   
9  1x 10-8    3x 10-9   
 
 
Estimated Unit Weight (see Lunne et al., 1997) 
SBT  Approximate Unit Weight (lb/ft3)  (kN/m3) 
1  111.4     17.5 
2    79.6     12.5 
3  111.4     17.5 
4  114.6     18.0 
5  114.6     18.0 
6  114.6     18.0 
7  117.8     18.5 
8  120.9     19.0 
9  124.1     19.5 
10  127.3     20.0 
11  130.5     20.5 
12  120.9     19.0 



Units: Imperial
Data averaging interval: 0.200 meters

Client: PARIKH CONSULTANTS Assumed depth of water: 15.004 feet
Site: HWY 101 Net area ratio of cone: 0.80
Engineer: D.WANG Unit weight of water: 62.4 lb/ft3

Relative density constant, CDR: 350
Sounding: BR-1 Young's modulus for sands, α: 4
Date: 12/14/2007 Small strain shear modulus number, SG (sands180
Time: 9:25 AM Small strain shear modulus number, CG (clays)50

Nkt for clays: 15
OCR number, kocr: 0.3

Interpretation based on Lunne, Robertson and Powell, 1997

Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT
Unit 

Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized cone 
resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, Bq

Soil Behavior 
Type 

(normalized) 
SBTn SBTn Index, Ic

Normalized Cone 
resistance, Qtn

Estimated 
permeability, kSBT SPT N60 SPT (N1)60

Relative 
Density, Dr

Friction Angle, 
φ'

Young's 
modulus, Es

Small strain 
shear 

modulus, Go

Undrained 
shear 

strength, su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

0.150 0.492 0.000 0.000 0.000 0.000
0.350 1.148 0.000 0.000 0.000 0.000
0.550 1.804 0.000 0.000 0.000 0.000
0.750 2.461 0.000 0.000 0.000 0.000
0.950 3.117 0.000 0.000 0.000 0.000
1.150 3.773 0.000 0.000 0.000 0.000
1.350 4.429 0.000 0.000 0.000 0.000
1.550 5.085 16.721 0.755 -0.442 16.71 4.51 3 111 0.283 0.000 0.283 58.01 4.59 0.00 4 2.54 42.85 3.00E-8 4.2 8.0 836 1.10 3.87 17.4
1.750 5.741 25.144 0.904 -0.348 25.14 3.60 5 115 0.321 0.000 0.321 77.35 3.64 0.00 4 2.38 55.55 3.00E-8 5.8 10.5 1257 1.65 5.16 23.2
1.950 6.398 22.174 0.657 0.018 22.17 2.96 5 115 0.358 0.000 0.358 60.86 3.01 0.00 5 2.39 45.24 3.00E-6 5.1 8.8 36 38 89 366
2.150 7.054 19.910 0.557 -0.074 19.91 2.80 5 115 0.396 0.000 0.396 49.27 2.86 0.00 5 2.44 38.19 3.00E-6 4.7 7.7 33 37 80 365
2.350 7.710 20.961 0.520 0.158 20.96 2.48 5 115 0.434 0.000 0.434 47.34 2.53 0.00 5 2.42 37.34 3.00E-6 4.9 7.7 33 36 84 383
2.550 8.366 33.213 0.655 -0.291 33.21 1.97 6 115 0.471 0.000 0.471 69.47 2.00 0.00 5 2.23 53.47 3.00E-6 7.2 10.7 39 39 133 459
2.750 9.022 46.296 0.607 -0.684 46.29 1.31 7 118 0.510 0.000 0.510 89.78 1.33 0.00 6 2.03 67.81 3.00E-4 9.2 13.2 44 40 185 526
2.950 9.678 50.306 0.482 -0.681 50.30 0.96 7 118 0.549 0.000 0.549 90.70 0.97 0.00 6 1.93 69.21 3.00E-4 9.7 13.4 44 40 201 554
3.150 10.335 40.843 0.492 -0.723 40.83 1.20 7 118 0.587 0.000 0.587 68.54 1.22 0.00 5 2.09 55.31 3.00E-6 8.3 11.2 40 39 163 529
3.350 10.991 24.580 0.371 -0.147 24.58 1.51 6 115 0.625 0.000 0.625 38.34 1.55 0.00 5 2.36 32.99 3.00E-6 5.6 7.3 31 35 98 456
3.550 11.647 15.575 0.232 -1.927 15.55 1.49 6 115 0.662 0.000 0.662 22.47 1.56 -0.01 5 2.55 20.20 3.00E-6 3.9 4.9 24 32 62 399
3.750 12.303 11.517 0.116 0.270 11.52 1.01 6 115 0.700 0.000 0.700 15.46 1.07 0.00 4 2.60 14.16 3.00E-8 2.9 3.6 576 0.72 1.03 4.6
3.950 12.959 12.796 0.213 5.942 12.88 1.65 5 115 0.738 0.000 0.738 16.47 1.75 0.04 4 2.69 15.40 3.00E-8 3.4 4.1 644 0.81 1.10 4.9
4.150 13.615 19.605 0.252 8.648 19.73 1.28 6 115 0.775 0.000 0.775 24.45 1.33 0.03 5 2.48 22.63 3.00E-6 4.7 5.5 25 32 79 455
4.350 14.272 18.784 0.231 -4.464 18.72 1.23 6 115 0.813 0.000 0.813 22.03 1.29 -0.02 5 2.51 20.68 3.00E-6 4.6 5.2 24 32 75 454
4.550 14.928 10.036 0.097 -6.935 9.94 0.97 5 115 0.850 0.000 0.850 10.69 1.06 -0.05 4 2.74 10.30 3.00E-8 2.8 3.1 497 0.61 0.71 3.2
4.750 15.584 9.435 0.105 -5.482 9.36 1.12 5 115 0.888 0.018 0.870 9.74 1.24 -0.05 4 2.81 9.45 3.00E-8 2.7 3.0 468 0.56 0.65 2.9
4.950 16.240 10.103 0.122 -3.292 10.06 1.22 5 115 0.925 0.039 0.887 10.29 1.34 -0.03 4 2.80 10.02 3.00E-8 2.9 3.1 503 0.61 0.69 3.1
5.150 16.896 10.419 0.162 -1.200 10.40 1.56 5 115 0.963 0.059 0.904 10.44 1.72 -0.02 4 2.85 10.22 3.00E-8 3.0 3.3 520 0.63 0.70 3.1
5.350 17.552 9.464 0.132 -0.351 9.46 1.39 5 115 1.001 0.080 0.921 9.18 1.56 -0.01 4 2.88 9.02 3.00E-8 2.8 3.0 473 0.56 0.61 2.8
5.550 18.209 8.890 0.082 1.095 8.91 0.92 5 115 1.038 0.100 0.938 8.39 1.04 0.00 4 2.83 8.24 3.00E-8 2.6 2.7 445 0.52 0.56 2.5
5.750 18.865 10.428 0.131 3.843 10.48 1.25 5 115 1.076 0.120 0.955 9.85 1.39 0.02 4 2.83 9.70 3.00E-8 3.0 3.2 524 0.63 0.66 3.0
5.950 19.521 11.612 0.149 12.424 11.79 1.27 6 115 1.113 0.141 0.973 10.98 1.40 0.07 4 2.79 10.84 3.00E-8 3.3 3.4 590 0.71 0.73 3.3
6.150 20.177 11.431 0.113 35.074 11.94 0.95 6 115 1.151 0.161 0.990 10.90 1.05 0.22 4 2.73 10.77 3.00E-8 3.1 3.2 597 0.72 0.73 3.3
6.350 20.833 16.253 0.230 28.792 16.67 1.38 6 115 1.189 0.182 1.007 15.38 1.48 0.12 4 2.67 15.23 3.00E-8 4.3 4.4 833 1.03 1.03 4.6
6.550 21.490 18.268 0.183 23.637 18.61 0.98 6 115 1.226 0.202 1.024 16.98 1.05 0.09 5 2.56 16.85 3.00E-6 4.6 4.7 22 30 74 490
6.750 22.146 31.207 0.598 12.768 31.39 1.90 6 115 1.264 0.223 1.041 28.94 1.98 0.02 5 2.52 28.83 3.00E-6 7.7 7.7 29 33 126 586
6.950 22.802 60.027 0.732 -7.612 59.92 1.22 7 118 1.302 0.243 1.059 55.34 1.25 -0.01 5 2.17 55.36 3.00E-6 12.6 12.6 40 37 240 732
7.150 23.458 53.343 0.680 -10.223 53.20 1.28 7 118 1.341 0.264 1.077 48.13 1.31 -0.02 5 2.23 48.41 3.00E-6 11.5 11.4 37 37 213 707
7.350 24.114 49.685 0.568 -10.525 49.53 1.15 7 118 1.380 0.284 1.096 43.96 1.18 -0.02 5 2.24 44.45 3.00E-6 10.8 10.6 36 36 198 694
7.550 24.770 57.086 0.532 -8.924 56.96 0.93 8 121 1.419 0.305 1.115 49.82 0.96 -0.02 5 2.14 50.74 3.00E-6 11.9 11.6 38 37 228 732
7.750 25.427 58.576 0.503 -4.562 58.51 0.86 8 121 1.459 0.325 1.134 50.31 0.88 -0.01 5 2.12 51.57 3.00E-6 12.1 11.7 38 37 234 743
7.950 26.083 55.491 0.526 -2.373 55.46 0.95 8 121 1.499 0.346 1.153 46.79 0.97 -0.01 5 2.17 48.19 3.00E-6 11.7 11.2 37 36 222 733
8.150 26.739 51.748 0.722 1.629 51.77 1.39 7 118 1.537 0.366 1.171 42.89 1.44 0.00 5 2.30 44.23 3.00E-6 11.5 10.9 36 36 207 721
8.350 27.395 63.093 0.671 -1.161 63.08 1.06 8 121 1.577 0.387 1.191 51.66 1.09 -0.01 5 2.16 53.79 3.00E-6 13.2 12.5 39 37 252 774
8.550 28.051 27.044 0.455 0.983 27.06 1.68 6 115 1.615 0.407 1.208 21.07 1.79 -0.01 4 2.60 21.67 3.00E-8 6.9 6.5 1353 1.70 1.40 6.3
8.750 28.707 16.559 0.189 5.026 16.63 1.13 6 115 1.652 0.428 1.225 12.23 1.26 0.00 4 2.72 12.55 3.00E-8 4.5 4.2 832 1.00 0.82 3.7
8.950 29.364 14.955 0.240 9.918 15.10 1.59 6 115 1.690 0.448 1.242 10.80 1.79 0.02 4 2.85 11.04 3.00E-8 4.4 4.0 755 0.89 0.72 3.2
9.150 30.020 14.725 0.248 15.463 14.95 1.66 6 115 1.727 0.468 1.259 10.50 1.87 0.05 4 2.87 10.74 3.00E-8 4.3 4.0 747 0.88 0.70 3.2
9.350 30.676 14.859 0.266 17.902 15.12 1.76 6 115 1.765 0.489 1.276 10.46 1.99 0.06 4 2.88 10.71 3.00E-8 4.4 4.0 756 0.89 0.70 3.1
9.550 31.332 20.331 0.537 19.390 20.61 2.61 5 115 1.803 0.509 1.293 14.54 2.86 0.05 4 2.85 14.95 3.00E-8 5.9 5.4 1031 1.25 0.97 4.4
9.750 31.988 21.601 0.567 19.081 21.88 2.59 5 115 1.840 0.530 1.310 15.29 2.83 0.04 4 2.83 15.76 3.00E-8 6.2 5.6 1094 1.34 1.02 4.6
9.950 32.644 20.971 0.482 23.103 21.30 2.26 6 115 1.878 0.550 1.327 14.63 2.48 0.06 4 2.81 15.13 3.00E-8 6.0 5.4 1065 1.30 0.98 4.4
10.150 33.301 30.463 0.567 14.231 30.67 1.85 6 115 1.915 0.571 1.345 21.38 1.97 0.02 4 2.62 22.46 3.00E-8 7.9 7.0 1533 1.92 1.43 6.4
10.350 33.957 18.650 0.330 -0.323 18.65 1.77 6 115 1.953 0.591 1.362 12.26 1.98 -0.04 4 2.82 12.71 3.00E-8 5.4 4.7 932 1.11 0.82 3.7
10.550 34.613 16.167 0.373 1.657 16.19 2.30 5 115 1.991 0.612 1.379 10.30 2.63 -0.03 3 2.95 10.59 1.00E-9 5.0 4.4 810 0.95 0.69 3.1
10.750 35.269 17.724 0.490 2.464 17.76 2.76 5 115 2.028 0.632 1.396 11.27 3.12 -0.03 3 2.96 11.59 1.00E-9 5.5 4.8 888 1.05 0.75 3.4
10.950 35.925 14.964 0.429 3.289 15.01 2.86 5 115 2.066 0.653 1.413 9.16 3.31 -0.03 3 3.05 9.37 1.00E-9 4.9 4.3 751 0.86 0.61 2.7
11.150 36.581 14.238 0.361 4.096 14.30 2.52 5 115 2.103 0.673 1.430 8.53 2.96 -0.03 3 3.05 8.73 1.00E-9 4.7 4.0 715 0.81 0.57 2.6
11.350 37.238 13.713 0.240 4.980 13.78 1.74 5 115 2.141 0.694 1.447 8.04 2.06 -0.03 3 2.99 8.29 1.00E-9 4.4 3.7 689 0.78 0.54 2.4
11.550 37.894 16.148 0.261 6.121 16.24 1.61 6 115 2.179 0.714 1.464 9.60 1.86 -0.02 4 2.90 9.99 3.00E-8 4.9 4.1 812 0.94 0.64 2.9
11.750 38.550 15.060 0.173 8.767 15.19 1.14 6 115 2.216 0.735 1.482 8.75 1.33 -0.01 4 2.86 9.15 3.00E-8 4.4 3.7 759 0.86 0.58 2.6
11.950 39.206 14.429 0.175 15.095 14.65 1.20 6 115 2.254 0.755 1.499 8.27 1.41 0.03 4 2.90 8.63 3.00E-8 4.3 3.6 732 0.83 0.55 2.5
12.150 39.862 17.304 0.249 24.995 17.66 1.41 6 115 2.291 0.776 1.516 10.14 1.62 0.07 4 2.85 10.66 3.00E-8 5.1 4.2 883 1.02 0.68 3.0
12.350 40.518 20.054 0.354 32.151 20.52 1.72 6 115 2.329 0.796 1.533 11.86 1.94 0.08 4 2.83 12.51 3.00E-8 5.8 4.8 1026 1.21 0.79 3.6
12.550 41.175 22.518 0.462 40.107 23.10 2.00 6 115 2.367 0.817 1.550 13.37 2.23 0.10 4 2.82 14.14 3.00E-8 6.5 5.3 1155 1.38 0.89 4.0
12.750 41.831 38.083 0.679 35.025 38.59 1.76 6 115 2.404 0.837 1.567 23.09 1.88 0.05 4 2.58 25.15 3.00E-8 9.7 7.9 1929 2.41 1.54 6.9
12.950 42.487 85.772 0.979 1.962 85.80 1.14 8 121 2.444 0.857 1.586 52.54 1.17 -0.01 5 2.17 60.30 3.00E-6 18.1 14.8 42 37 343 944
13.150 43.143 91.349 0.868 0.555 91.36 0.95 8 121 2.484 0.878 1.606 55.35 0.98 -0.01 5 2.11 64.30 3.00E-6 18.8 15.2 43 37 365 967
13.350 43.799 82.449 1.223 -4.506 82.38 1.48 7 118 2.522 0.898 1.624 49.18 1.53 -0.02 5 2.27 56.22 3.00E-6 18.1 14.6 40 37 330 938
13.550 44.455 68.832 1.151 -5.489 68.75 1.67 7 118 2.561 0.919 1.642 40.31 1.74 -0.02 5 2.37 45.62 3.00E-6 15.8 12.7 36 36 275 886
13.750 45.112 23.835 0.476 -5.580 23.76 2.00 6 115 2.598 0.939 1.659 12.75 2.25 -0.06 4 2.84 13.58 3.00E-8 6.9 5.5 1188 1.41 0.85 3.8
13.950 45.768 21.247 0.340 -5.612 21.17 1.61 6 115 2.636 0.960 1.676 11.06 1.84 -0.07 4 2.84 11.78 3.00E-8 6.2 4.9 1058 1.24 0.74 3.3
14.150 46.424 38.627 0.741 -5.633 38.55 1.92 6 115 2.674 0.980 1.693 21.18 2.07 -0.04 4 2.64 23.28 3.00E-8 10.1 8.0 1927 2.39 1.41 6.4
14.350 47.080 60.696 1.489 -5.647 60.61 2.46 6 115 2.711 1.001 1.710 33.85 2.57 -0.02 4 2.53 37.84 3.00E-8 15.0 11.8 3031 3.86 2.26 10.2
14.550 47.736 90.165 1.255 -5.657 90.08 1.39 8 121 2.751 1.021 1.730 50.49 1.44 -0.02 5 2.24 59.09 3.00E-6 19.5 15.3 41 37 360 987
14.750 48.392 85.591 1.276 -5.682 85.51 1.49 7 118 2.790 1.042 1.748 47.33 1.54 -0.02 5 2.28 55.23 3.00E-6 18.9 14.7 40 36 342 973
14.950 49.049 65.480 1.381 -5.710 65.40 2.11 7 118 2.828 1.062 1.766 35.43 2.21 -0.02 5 2.48 40.25 3.00E-6 15.8 12.2 34 35 262 893
15.150 49.705 44.977 1.151 -5.742 44.89 2.56 6 115 2.866 1.083 1.783 23.57 2.74 -0.04 4 2.67 26.03 3.00E-8 11.9 9.2 2245 2.80 1.57 7.1
15.350 50.361 39.353 0.871 -5.756 39.27 2.22 6 115 2.903 1.103 1.800 20.20 2.40 -0.04 4 2.69 22.28 3.00E-8 10.5 8.1 1964 2.42 1.35 6.1
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Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT
Unit 

Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized cone 
resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, Bq

Soil Behavior 
Type 

(normalized) 
SBTn SBTn Index, Ic

Normalized Cone 
resistance, Qtn

Estimated 
permeability, kSBT SPT N60 SPT (N1)60

Relative 
Density, Dr

Friction Angle, 
φ'

Young's 
modulus, Es

Small strain 
shear 

modulus, Go

Undrained 
shear 

strength, su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

15.550 51.017 20.226 0.290 -5.777 20.14 1.44 6 115 2.941 1.124 1.817 9.47 1.69 -0.09 4 2.88 10.14 3.00E-8 6.0 4.6 1007 1.15 0.63 2.8
15.750 51.673 20.951 0.397 -5.794 20.87 1.90 6 115 2.979 1.144 1.834 9.75 2.22 -0.09 3 2.93 10.37 1.00E-9 6.4 4.9 1043 1.19 0.65 2.9
15.950 52.329 22.059 0.461 -5.819 21.98 2.10 6 115 3.016 1.165 1.852 10.24 2.43 -0.08 3 2.94 10.89 1.00E-9 6.8 5.1 1099 1.26 0.68 3.1
16.150 52.986 20.971 0.388 -5.850 20.89 1.86 6 115 3.054 1.185 1.869 9.54 2.18 -0.09 3 2.94 10.16 1.00E-9 6.5 4.9 1044 1.19 0.64 2.9
16.350 53.642 21.811 0.497 -5.864 21.73 2.29 6 115 3.091 1.206 1.886 9.88 2.67 -0.09 3 2.97 10.47 1.00E-9 6.9 5.1 1086 1.24 0.66 3.0
16.550 54.298 22.785 0.621 -5.878 22.70 2.73 5 115 3.129 1.226 1.903 10.28 3.17 -0.08 3 3.00 10.85 1.00E-9 7.3 5.4 1135 1.30 0.69 3.1
16.750 54.954 23.597 0.582 -5.882 23.51 2.48 6 115 3.167 1.246 1.920 10.60 2.86 -0.08 3 2.96 11.26 1.00E-9 7.4 5.5 1176 1.36 0.71 3.2
16.950 55.610 24.571 0.579 -5.096 24.50 2.36 6 115 3.204 1.267 1.937 10.99 2.72 -0.08 3 2.94 11.75 1.00E-9 7.6 5.6 1225 1.42 0.73 3.3
17.150 56.266 23.797 0.726 -3.710 23.74 3.06 5 115 3.242 1.287 1.954 10.49 3.54 -0.08 3 3.02 11.06 1.00E-9 7.7 5.7 1187 1.37 0.70 3.1
17.350 56.923 25.296 0.729 -3.323 25.25 2.89 5 115 3.279 1.308 1.971 11.14 3.32 -0.07 3 2.98 11.84 1.00E-9 8.0 5.9 1262 1.46 0.74 3.3
17.550 57.579 24.169 0.526 -2.832 24.13 2.18 6 115 3.317 1.328 1.989 10.47 2.53 -0.07 3 2.94 11.22 1.00E-9 7.4 5.4 1206 1.39 0.70 3.1
17.750 58.235 24.084 0.573 -2.186 24.05 2.38 6 115 3.354 1.349 2.006 10.32 2.77 -0.07 3 2.97 11.02 1.00E-9 7.5 5.5 1203 1.38 0.69 3.1
17.950 58.891 25.545 0.838 -1.316 25.53 3.28 5 115 3.392 1.369 2.023 10.94 3.79 -0.07 3 3.02 11.56 1.00E-9 8.3 6.0 1276 1.48 0.73 3.3
18.150 59.547 23.892 0.743 -0.607 23.88 3.11 5 115 3.430 1.390 2.040 10.03 3.63 -0.07 3 3.04 10.56 1.00E-9 7.9 5.7 1194 1.36 0.67 3.0
18.350 60.203 24.609 0.713 0.126 24.61 2.90 5 115 3.467 1.410 2.057 10.28 3.37 -0.07 3 3.02 10.89 1.00E-9 7.9 5.7 1231 1.41 0.69 3.1
18.550 60.860 26.079 0.776 0.898 26.09 2.97 5 115 3.505 1.431 2.074 10.89 3.44 -0.06 3 3.00 11.58 1.00E-9 8.3 6.0 1305 1.51 0.73 3.3
18.750 61.516 25.296 0.655 1.516 25.32 2.59 6 115 3.542 1.451 2.091 10.41 3.01 -0.06 3 2.98 11.12 1.00E-9 8.0 5.7 1266 1.45 0.69 3.1
18.950 62.172 27.216 0.466 3.524 27.27 1.71 6 115 3.580 1.472 2.108 11.23 1.97 -0.05 4 2.85 12.34 3.00E-8 8.0 5.6 1363 1.58 0.75 3.4
19.150 62.828 29.374 0.542 6.359 29.47 1.84 6 115 3.618 1.492 2.126 12.16 2.10 -0.04 4 2.84 13.41 3.00E-8 8.5 6.0 1473 1.72 0.81 3.6
19.350 63.484 29.851 0.491 8.153 29.97 1.64 6 115 3.655 1.513 2.143 12.28 1.87 -0.04 4 2.81 13.65 3.00E-8 8.5 6.0 1498 1.75 0.82 3.7
19.550 64.140 30.720 0.615 9.743 30.86 1.99 6 115 3.693 1.533 2.160 12.58 2.26 -0.03 4 2.85 13.88 3.00E-8 9.0 6.3 1543 1.81 0.84 3.8
19.750 64.797 32.592 0.959 10.774 32.75 2.93 5 115 3.730 1.554 2.177 13.33 3.30 -0.03 3 2.92 14.49 1.00E-9 9.9 6.9 1637 1.93 0.89 4.0
19.950 65.453 39.200 1.123 12.627 39.38 2.85 6 115 3.768 1.574 2.194 16.23 3.15 -0.02 4 2.84 17.98 3.00E-8 11.4 7.9 1969 2.37 1.08 4.9
20.150 66.109 40.699 1.372 13.880 40.90 3.36 5 115 3.806 1.594 2.211 16.78 3.70 -0.02 3 2.87 18.47 1.00E-9 12.0 8.3 2045 2.47 1.12 5.0
20.350 66.765 54.795 1.727 12.561 54.98 3.14 6 115 3.843 1.615 2.228 22.95 3.38 -0.01 4 2.74 26.05 3.00E-8 15.1 10.4 2749 3.41 1.53 6.9
20.550 67.421 54.670 1.787 3.461 54.72 3.26 6 115 3.881 1.635 2.245 22.64 3.51 -0.03 4 2.76 25.64 3.00E-8 15.2 10.4 2736 3.39 1.51 6.8
20.750 68.077 25.927 0.500 2.450 25.96 1.93 6 115 3.918 1.656 2.262 9.74 2.27 -0.07 3 2.94 10.59 1.00E-9 8.0 5.5 1298 1.47 0.65 2.9
20.950 68.734 25.058 0.421 2.127 25.09 1.68 6 115 3.956 1.676 2.280 9.27 1.99 -0.07 3 2.93 10.11 1.00E-9 7.7 5.2 1254 1.41 0.62 2.8
21.150 69.390 26.318 0.476 1.944 26.35 1.81 6 115 3.994 1.697 2.297 9.73 2.13 -0.07 3 2.93 10.63 1.00E-9 8.0 5.5 1317 1.49 0.65 2.9
21.350 70.046 28.037 0.536 1.867 28.06 1.91 6 115 4.031 1.717 2.314 10.39 2.23 -0.07 3 2.91 11.39 1.00E-9 8.5 5.7 1403 1.60 0.69 3.1
21.550 70.702 24.532 0.398 1.786 24.56 1.62 6 115 4.069 1.738 2.331 8.79 1.94 -0.08 3 2.94 9.58 1.00E-9 7.6 5.1 1228 1.37 0.59 2.6
21.750 71.358 24.733 0.375 1.706 24.76 1.52 6 115 4.106 1.758 2.348 8.79 1.82 -0.08 4 2.93 9.63 3.00E-8 7.6 5.1 1238 1.38 0.59 2.6
21.950 72.014 33.614 0.560 1.604 33.64 1.67 6 115 4.144 1.779 2.365 12.47 1.90 -0.06 4 2.81 14.07 3.00E-8 9.6 6.4 1682 1.97 0.83 3.7
22.150 72.671 36.154 0.609 1.614 36.18 1.68 6 115 4.182 1.799 2.382 13.43 1.90 -0.05 4 2.78 15.26 3.00E-8 10.2 6.8 1809 2.13 0.90 4.0
22.350 73.327 88.494 1.362 3.548 88.55 1.54 7 118 4.220 1.820 2.401 35.13 1.62 -0.02 5 2.40 43.93 3.00E-6 20.5 13.6 35 35 354 1095
22.550 73.983 200.308 3.528 3.966 200.36 1.76 8 121 4.260 1.840 2.420 81.04 1.80 -0.01 5 2.15 108.05 3.00E-6 41.8 27.6 56 39 801 1441
22.750 74.639 259.533 3.171 1.278 259.55 1.22 9 124 4.301 1.861 2.440 104.61 1.24 -0.01 6 1.96 146.72 3.00E-4 50.2 33.1 65 41 1038 1575
22.950 75.295 323.418 1.424 8.486 323.54 0.44 10 127 4.342 1.881 2.461 129.69 0.45 0.00 6 1.61 197.80 3.00E-4 55.4 36.3 75 42 1294 1700
23.150 75.951 304.443 0.904 12.385 304.62 0.30 10 127 4.384 1.902 2.483 120.94 0.30 0.00 6 1.55 185.25 3.00E-4 51.1 33.4 73 42 1218 1671
23.350 76.608 406.736 1.278 10.122 406.88 0.31 10 127 4.426 1.922 2.504 160.73 0.32 0.00 6 1.46 247.26 3.00E-4 66.2 43.0 84 43 1628 1846
23.550 77.264 435.995 1.024 6.886 436.09 0.23 10 127 4.468 1.943 2.525 170.93 0.24 0.00 6 1.37 264.06 3.00E-4 69.1 44.7 87 43 1744 1894
23.750 77.920 344.961 1.615 0.716 344.97 0.47 10 127 4.509 1.963 2.546 133.70 0.47 -0.01 6 1.62 207.41 3.00E-4 59.1 38.1 77 42 1380 1757
23.950 78.576 93.326 2.375 -1.225 93.31 2.55 7 118 4.548 1.983 2.565 34.61 2.68 -0.02 4 2.54 42.45 3.00E-8 23.2 14.9 4665 5.92 2.31 10.4
24.150 79.232 49.189 1.219 2.120 49.22 2.48 6 115 4.586 2.004 2.582 17.29 2.73 -0.04 4 2.78 19.91 3.00E-8 13.8 8.8 2461 2.98 1.15 5.2
24.350 79.888 81.313 2.325 3.085 81.36 2.86 6 115 4.623 2.024 2.599 29.53 3.03 -0.02 4 2.63 35.48 3.00E-8 21.1 13.4 4068 5.12 1.97 8.9
24.550 80.545 147.118 2.950 -0.747 147.11 2.01 7 118 4.662 2.045 2.617 54.43 2.07 -0.01 5 2.32 71.23 3.00E-6 33.0 21.0 45 37 588 1334
24.750 81.201 57.506 1.544 -4.481 57.44 2.69 6 115 4.699 2.065 2.634 20.02 2.93 -0.05 4 2.75 23.34 3.00E-8 15.9 10.1 2872 3.52 1.33 6.0
24.950 81.857 36.173 0.678 -4.987 36.10 1.88 6 115 4.737 2.086 2.651 11.83 2.16 -0.08 4 2.86 13.39 3.00E-8 10.6 6.7 1805 2.09 0.79 3.5
25.150 82.513 41.148 0.818 -4.899 41.08 1.99 6 115 4.775 2.106 2.668 13.60 2.25 -0.07 4 2.82 15.59 3.00E-8 11.8 7.4 2054 2.42 0.91 4.1
25.350 83.169 37.395 0.783 -4.755 37.33 2.10 6 115 4.812 2.127 2.686 12.11 2.41 -0.08 4 2.87 13.66 3.00E-8 11.1 7.0 1866 2.17 0.81 3.6
25.550 83.825 36.899 0.894 -4.682 36.83 2.43 6 115 4.850 2.147 2.703 11.83 2.80 -0.08 3 2.92 13.20 1.00E-9 11.2 7.0 1842 2.13 0.79 3.6
25.750 84.482 38.369 1.147 -4.615 38.30 3.00 6 115 4.887 2.168 2.720 12.29 3.43 -0.07 3 2.96 13.56 1.00E-9 12.0 7.5 1915 2.23 0.82 3.7
25.950 85.138 38.284 0.963 -4.492 38.22 2.52 6 115 4.925 2.188 2.737 12.16 2.89 -0.08 3 2.92 13.59 1.00E-9 11.6 7.2 1911 2.22 0.81 3.6
26.150 85.794 42.352 0.863 -4.296 42.29 2.04 6 115 4.963 2.209 2.754 13.55 2.31 -0.07 4 2.82 15.57 3.00E-8 12.2 7.6 2114 2.49 0.90 4.1
26.350 86.450 43.975 0.893 -4.120 43.92 2.03 6 115 5.000 2.229 2.771 14.04 2.29 -0.06 4 2.81 16.21 3.00E-8 12.6 7.8 2196 2.59 0.94 4.2
26.550 87.106 40.022 0.690 -3.969 39.96 1.73 7 118 5.039 2.250 2.789 12.52 1.97 -0.07 4 2.82 14.45 3.00E-8 11.5 7.1 1998 2.33 0.83 3.8
26.750 87.762 46.372 1.053 -3.797 46.32 2.27 6 115 5.076 2.270 2.806 14.70 2.55 -0.06 4 2.82 16.95 3.00E-8 13.3 8.2 2316 2.75 0.98 4.4
26.950 88.419 45.961 1.490 -3.527 45.91 3.24 6 115 5.114 2.291 2.824 14.45 3.65 -0.06 3 2.92 16.20 1.00E-9 14.0 8.6 2296 2.72 0.96 4.3
27.150 89.075 80.282 4.241 -3.274 80.23 5.29 11 131 5.157 2.311 2.846 26.38 5.65 -0.03 3 2.84 30.27 1.00E-9 23.4 14.3 4012 5.01 1.76 7.9
27.350 89.731 63.704 2.783 -3.078 63.66 4.37 5 115 5.194 2.331 2.863 20.42 4.76 -0.04 3 2.88 23.23 1.00E-9 18.9 11.5 3183 3.90 1.36 6.1
27.550 90.387 43.077 1.386 -2.829 43.04 3.22 6 115 5.232 2.352 2.880 13.13 3.67 -0.07 3 2.95 14.60 1.00E-9 13.4 8.1 2152 2.52 0.88 3.9
27.750 91.043 43.946 1.006 -2.720 43.91 2.29 6 115 5.270 2.372 2.897 13.34 2.60 -0.07 4 2.86 15.27 3.00E-8 12.9 7.8 2195 2.58 0.89 4.0
27.950 91.699 35.810 0.707 -2.527 35.77 1.98 6 115 5.307 2.393 2.914 10.45 2.32 -0.08 3 2.92 11.76 1.00E-9 10.9 6.6 1789 2.03 0.70 3.1
28.150 92.356 32.640 0.492 -2.351 32.61 1.51 7 118 5.346 2.413 2.933 9.30 1.80 -0.09 4 2.90 10.51 3.00E-8 9.8 5.9 1630 1.82 0.62 2.8
28.350 93.012 34.941 0.582 -2.246 34.91 1.67 6 115 5.383 2.434 2.950 10.01 1.97 -0.09 4 2.90 11.35 3.00E-8 10.5 6.3 1745 1.97 0.67 3.0
28.550 93.668 42.886 0.644 -2.102 42.86 1.50 7 118 5.422 2.454 2.968 12.61 1.72 -0.07 4 2.78 14.84 3.00E-8 12.1 7.2 2143 2.50 0.84 3.8
28.750 94.324 42.772 0.720 -1.891 42.74 1.68 7 118 5.461 2.475 2.986 12.49 1.93 -0.07 4 2.81 14.57 3.00E-8 12.2 7.3 2137 2.49 0.83 3.7
28.950 94.980 45.379 0.794 -1.403 45.36 1.75 7 118 5.499 2.495 3.004 13.27 1.99 -0.07 4 2.80 15.57 3.00E-8 12.9 7.6 2268 2.66 0.88 4.0
29.150 95.636 51.500 0.931 -0.122 51.50 1.81 7 118 5.538 2.516 3.022 15.21 2.03 -0.05 4 2.75 18.12 3.00E-8 14.2 8.4 2575 3.06 1.01 4.6
29.350 96.293 49.848 0.858 0.383 49.85 1.72 7 118 5.577 2.536 3.040 14.56 1.94 -0.06 4 2.76 17.34 3.00E-8 13.8 8.2 2493 2.95 0.97 4.4
29.550 96.949 51.395 0.871 0.825 51.41 1.69 7 118 5.615 2.557 3.059 14.97 1.90 -0.05 4 2.74 17.93 3.00E-8 14.1 8.3 2570 3.05 1.00 4.5
29.750 97.605 43.669 0.767 1.319 43.69 1.76 7 118 5.654 2.577 3.077 12.36 2.02 -0.07 4 2.82 14.42 3.00E-8 12.6 7.4 2184 2.54 0.82 3.7
29.950 98.261 54.116 1.044 2.186 54.15 1.93 7 118 5.693 2.598 3.095 15.66 2.15 -0.05 4 2.76 18.70 3.00E-8 15.0 8.8 2707 3.23 1.04 4.7
30.150 98.917 56.141 1.050 3.190 56.19 1.87 7 118 5.731 2.618 3.113 16.21 2.08 -0.05 4 2.73 19.51 3.00E-8 15.4 9.0 2809 3.36 1.08 4.9
30.350 99.573 53.801 1.141 3.780 53.86 2.12 7 118 5.770 2.639 3.131 15.36 2.37 -0.05 4 2.79 18.19 3.00E-8 15.2 8.8 2693 3.21 1.02 4.6
30.550 100.230 44.691 0.796 4.366 44.75 1.78 7 118 5.809 2.659 3.149 12.37 2.04 -0.06 4 2.83 14.46 3.00E-8 12.9 7.5 2238 2.60 0.82 3.7
30.750 100.886 40.098 0.804 5.019 40.17 2.00 6 115 5.846 2.680 3.167 10.84 2.34 -0.07 3 2.91 12.36 1.00E-9 12.1 7.0 2009 2.29 0.72 3.3
30.950 101.542 41.215 0.593 6.321 41.31 1.44 7 118 5.885 2.700 3.185 11.12 1.68 -0.06 4 2.82 13.06 3.00E-8 11.9 6.8 2065 2.36 0.74 3.3
31.150 102.198 36.106 0.504 8.641 36.23 1.39 7 118 5.923 2.720 3.203 9.46 1.66 -0.07 4 2.88 10.90 3.00E-8 10.7 6.2 1812 2.02 0.63 2.8
31.350 102.854 31.771 0.453 9.943 31.91 1.42 7 118 5.962 2.741 3.221 8.06 1.74 -0.08 3 2.95 9.07 1.00E-9 9.9 5.6 1596 1.73 0.54 2.4
31.550 103.511 33.022 0.388 11.308 33.18 1.17 7 118 6.001 2.761 3.239 8.39 1.43 -0.07 4 2.89 9.64 3.00E-8 9.9 5.7 1659 1.81 0.56 2.5
31.750 104.167 43.555 0.717 13.224 43.75 1.64 7 118 6.039 2.782 3.257 11.58 1.90 -0.05 4 2.84 13.57 3.00E-8 12.6 7.2 2187 2.51 0.77 3.5
31.950 104.823 106.476 2.565 12.877 106.66 2.41 7 118 6.078 2.802 3.276 30.71 2.55 -0.02 4 2.56 39.49 3.00E-8 26.8 15.2 5333 6.71 2.05 9.2
32.150 105.479 160.210 3.897 3.910 160.27 2.43 7 118 6.117 2.823 3.294 46.80 2.53 -0.02 5 2.42 63.23 3.00E-6 37.6 21.3 43 36 641 1482
32.350 106.135 320.811 2.237 -0.677 320.80 0.70 10 127 6.158 2.843 3.315 94.91 0.71 -0.01 6 1.84 157.00 3.00E-4 59.4 33.6 67 40 1283 1872
32.550 106.791 348.485 1.911 -5.134 348.41 0.55 10 127 6.200 2.864 3.336 102.57 0.56 -0.01 6 1.75 175.34 3.00E-4 62.5 35.2 71 41 1394 1929
32.750 107.448 252.075 2.662 -6.433 251.98 1.06 9 124 6.241 2.884 3.357 73.21 1.08 -0.01 6 2.04 113.62 3.00E-4 50.3 28.2 57 39 1008 1735
32.950 108.104 354.196 1.675 -7.036 354.09 0.47 10 127 6.283 2.905 3.378 102.97 0.48 -0.01 6 1.71 179.28 3.00E-4 62.8 35.1 72 41 1416 1947
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Units: Imperial
Data averaging interval: 0.200 meters

Client: PARIKH CONSULTANTS Assumed depth of water: 13.003 feet
Site: HWY 101 Net area ratio of cone: 0.80
Engineer: D.WANG Unit weight of water: 62.4 lb/ft3

Relative density constant, CDR: 350
Sounding: BR-2 Young's modulus for sands, a: 4
Date: 12/17/2007 Small strain shear modulus number, SG (sands):180
Time: 9:01 AM Small strain shear modulus number, CG (clays): 50

Nkt for clays: 15
OCR number, kocr: 0.3

Interpretation based on Lunne, Robertson and Powell, 1997

Col 1i Col 2i Col 3i Col 4i Col 5i Col 6i Col 7i Col 8i Col 9i Col 10i Col 11i Col 12i Col 13i Col 14i Col 15i Col 16i Col 17i Col 18i Col 19i Col 20i Col 21i Col 22i Col 23i Col 24i Col 25i Col 26i Col 27i Col 28i Col 29i

Depth Depth qc fs u Other qt Rf SBT Unit Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized 
cone 

resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, 

Bq
Soil Behavior Type 
(normalized) SBTn SBTn Index, Ic

Normalized 
Cone 

resistance, Qtn
Estimated 

permeability, kSBT SPT N60
SPT 

(N1)60
Relative 

Density, Dr
Friction 

Angle, φ'
Young's 

modulus, Es

Small strain 
shear modulus, 

Go

Undrained 
shear strength, 

su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

0.150 0.492 0.000 0.000 0.000 0.000
0.350 1.148 0.000 0.000 0.000 0.000
0.550 1.804 0.000 0.000 0.000 0.000
0.750 2.461 0.000 0.000 0.000 0.000
0.950 3.117 0.000 0.000 0.000 0.000
1.150 3.773 0.000 0.000 0.000 0.000
1.350 4.429 0.000 0.000 0.000 0.000
1.550 5.085 47.564 0.495 0.747 47.57 1.04 7 118 0.299 0.000 0.299 157.88 1.05 0.00 6 1.78 88.43 3.00E-4 8.6 16.2 50 43 190 445
1.750 5.741 99.968 0.984 0.627 99.98 0.98 8 121 0.339 0.000 0.339 293.81 0.99 0.00 6 1.57 166.33 3.00E-4 16.9 29.9 69 46 400 594
1.950 6.398 88.627 0.684 0.557 88.64 0.77 8 121 0.379 0.000 0.379 232.98 0.78 0.00 6 1.56 139.40 3.00E-4 14.9 25.0 63 45 355 592
2.150 7.054 67.511 0.596 -0.049 67.51 0.88 8 121 0.418 0.000 0.418 160.32 0.89 0.00 6 1.72 103.16 3.00E-4 12.0 19.1 54 43 270 559
2.350 7.710 58.248 0.596 -0.141 58.25 1.02 8 121 0.458 0.000 0.458 126.12 1.03 0.00 6 1.84 87.33 3.00E-4 10.8 16.4 50 42 233 548
2.550 8.366 45.904 0.739 -0.204 45.90 1.61 7 118 0.497 0.000 0.497 91.39 1.63 0.00 5 2.08 69.19 3.00E-6 9.3 13.6 44 40 184 520
2.750 9.022 34.246 0.775 -0.793 34.23 2.26 6 115 0.534 0.000 0.534 63.06 2.30 0.00 5 2.30 51.31 3.00E-6 7.6 10.7 38 38 137 483
2.950 9.678 32.329 0.752 -0.353 32.32 2.33 6 115 0.572 0.000 0.572 55.51 2.37 0.00 5 2.35 46.52 3.00E-6 7.3 10.0 36 37 129 485
3.150 10.335 34.201 0.665 -0.420 34.19 1.94 6 115 0.610 0.000 0.610 55.09 1.98 0.00 5 2.30 46.64 3.00E-6 7.6 10.0 37 37 137 505
3.350 10.991 37.036 0.464 -1.139 37.02 1.25 7 118 0.648 0.000 0.648 56.11 1.28 0.00 5 2.17 47.49 3.00E-6 7.8 10.0 37 37 148 529
3.550 11.647 37.070 0.411 -3.046 37.03 1.11 7 118 0.687 0.000 0.687 52.90 1.13 -0.01 5 2.16 45.61 3.00E-6 7.8 9.6 36 37 148 539
3.750 12.303 26.854 0.413 -3.715 26.80 1.54 6 115 0.724 0.000 0.724 35.99 1.58 -0.01 5 2.38 32.41 3.00E-6 6.2 7.5 30 35 107 493
3.950 12.959 22.392 0.341 -4.684 22.32 1.53 6 115 0.762 0.000 0.762 28.30 1.58 -0.02 5 2.47 26.05 3.00E-6 5.4 6.3 27 33 89 472
4.150 13.615 9.943 0.220 -5.107 9.87 2.23 5 115 0.800 0.019 0.781 11.62 2.43 -0.04 4 2.89 11.19 3.00E-8 3.0 3.5 493 0.60 0.77 3.5
4.350 14.272 7.420 0.114 -4.396 7.36 1.54 5 115 0.837 0.040 0.798 8.17 1.74 -0.05 3 2.95 7.93 1.00E-9 2.3 2.6 368 0.43 0.54 2.5
4.550 14.928 8.032 0.082 -2.034 8.00 1.02 1 111 0.874 0.060 0.814 8.76 1.15 -0.03 4 2.83 8.44 3.00E-8 2.3 2.7 400 0.48 0.58 2.6
4.750 15.584 9.731 0.077 5.562 9.81 0.78 6 115 0.911 0.081 0.831 10.71 0.86 0.04 4 2.70 10.25 3.00E-8 2.6 3.0 491 0.59 0.71 3.2
4.950 16.240 14.761 0.119 39.097 15.32 0.78 6 115 0.949 0.101 0.848 16.95 0.83 0.19 5 2.51 16.08 3.00E-6 3.6 4.0 21 30 61 431
5.150 16.896 21.467 0.258 18.015 21.73 1.19 6 115 0.987 0.121 0.865 23.97 1.24 0.06 5 2.47 22.79 3.00E-6 5.2 5.7 26 32 87 488
5.350 17.552 15.730 0.146 36.400 16.25 0.90 6 115 1.024 0.142 0.882 17.26 0.96 0.16 5 2.54 16.55 3.00E-6 3.9 4.3 22 30 65 446
5.550 18.209 13.853 0.109 57.669 14.68 0.74 6 115 1.062 0.162 0.899 15.15 0.80 0.29 5 2.55 14.60 3.00E-6 3.5 3.8 20 29 59 434
5.750 18.865 11.831 0.094 51.772 12.58 0.74 6 115 1.099 0.183 0.916 12.52 0.82 0.31 4 2.63 12.16 3.00E-8 3.1 3.3 629 0.77 0.83 3.8
5.950 19.521 10.556 0.083 58.152 11.39 0.73 6 115 1.137 0.203 0.934 10.99 0.81 0.39 4 2.68 10.73 3.00E-8 2.8 3.0 570 0.68 0.73 3.3
6.150 20.177 12.728 0.126 53.016 13.49 0.94 6 115 1.175 0.224 0.951 12.96 1.03 0.29 4 2.66 12.69 3.00E-8 3.4 3.5 675 0.82 0.86 3.9
6.350 20.833 13.547 0.145 45.956 14.21 1.02 6 115 1.212 0.244 0.968 13.43 1.11 0.24 4 2.66 13.20 3.00E-8 3.6 3.7 710 0.87 0.90 4.0
6.550 21.490 13.809 0.132 47.331 14.49 0.91 6 115 1.250 0.265 0.985 13.44 1.00 0.24 4 2.64 13.25 3.00E-8 3.6 3.7 725 0.88 0.90 4.0
6.750 22.146 17.680 0.199 39.777 18.25 1.09 6 115 1.287 0.285 1.002 16.93 1.17 0.15 4 2.59 16.73 3.00E-8 4.5 4.6 913 1.13 1.13 5.1
6.950 22.802 17.736 0.216 8.914 17.86 1.21 6 115 1.325 0.306 1.019 16.23 1.30 0.02 4 2.62 16.10 3.00E-8 4.6 4.7 893 1.10 1.08 4.9
7.150 23.458 18.220 0.279 29.534 18.65 1.50 6 115 1.363 0.326 1.036 16.68 1.62 0.10 4 2.66 16.61 3.00E-8 4.8 4.9 932 1.15 1.11 5.0
7.350 24.114 34.474 0.410 5.389 34.55 1.19 7 118 1.401 0.347 1.054 31.44 1.24 0.00 5 2.37 31.41 3.00E-6 7.9 7.9 30 34 138 608
7.550 24.770 23.968 0.398 7.459 24.08 1.65 6 115 1.439 0.367 1.072 21.12 1.76 0.01 4 2.60 21.18 3.00E-8 6.1 6.1 1204 1.51 1.41 6.3
7.750 25.427 50.578 0.617 -1.135 50.56 1.22 7 118 1.477 0.388 1.090 45.04 1.26 -0.01 5 2.24 45.47 3.00E-6 11.0 10.8 36 36 202 698
7.950 26.083 49.914 0.500 -5.968 49.83 1.00 7 118 1.516 0.408 1.108 43.61 1.03 -0.02 5 2.21 44.27 3.00E-6 10.7 10.4 36 36 199 698
8.150 26.739 19.262 0.322 -7.085 19.16 1.68 6 115 1.554 0.429 1.125 15.65 1.83 -0.05 4 2.72 15.82 3.00E-8 5.2 5.1 958 1.17 1.04 4.7
8.350 27.395 31.444 0.482 -7.381 31.34 1.54 6 115 1.591 0.449 1.142 26.04 1.62 -0.03 5 2.50 26.53 3.00E-6 7.7 7.4 28 33 125 604
8.550 28.051 17.485 0.312 -7.839 17.37 1.80 6 115 1.629 0.469 1.159 13.58 1.98 -0.07 4 2.79 13.77 3.00E-8 4.9 4.7 869 1.05 0.91 4.1
8.750 28.707 12.589 0.188 -4.942 12.52 1.50 5 115 1.666 0.490 1.176 9.22 1.73 -0.08 4 2.90 9.34 3.00E-8 3.8 3.6 626 0.72 0.61 2.8
8.950 29.364 22.726 0.367 10.011 22.87 1.61 6 115 1.704 0.510 1.194 17.73 1.73 0.01 4 2.66 18.15 3.00E-8 6.0 5.6 1144 1.41 1.18 5.3
9.150 30.020 40.601 0.432 -0.888 40.59 1.06 7 118 1.743 0.531 1.212 32.06 1.11 -0.02 5 2.34 33.35 3.00E-6 9.2 8.6 31 34 162 672
9.350 30.676 14.845 0.220 -7.018 14.74 1.49 6 115 1.780 0.551 1.229 10.55 1.69 -0.08 4 2.84 10.77 3.00E-8 4.3 4.0 737 0.86 0.70 3.2
9.550 31.332 10.538 0.139 -6.489 10.44 1.33 5 115 1.818 0.572 1.246 6.92 1.61 -0.12 3 2.99 7.03 1.00E-9 3.4 3.1 522 0.58 0.46 2.1
9.750 31.988 10.879 0.142 4.293 10.94 1.30 5 115 1.855 0.592 1.263 7.19 1.57 -0.03 3 2.97 7.32 1.00E-9 3.4 3.1 547 0.61 0.48 2.2
9.950 32.644 18.501 0.191 53.295 19.27 0.99 6 115 1.893 0.613 1.280 13.57 1.10 0.19 4 2.66 14.09 3.00E-8 4.9 4.4 963 1.16 0.90 4.1
10.150 33.301 21.785 0.222 67.605 22.76 0.98 6 115 1.931 0.633 1.297 16.05 1.07 0.20 4 2.59 16.78 3.00E-8 5.5 5.0 1138 1.39 1.07 4.8
10.350 33.957 31.817 0.549 18.851 32.09 1.71 6 115 1.968 0.654 1.314 22.91 1.82 0.02 4 2.58 24.03 3.00E-8 8.0 7.2 1604 2.01 1.53 6.9
10.550 34.613 26.821 0.508 -1.748 26.80 1.90 6 115 2.006 0.674 1.332 18.62 2.05 -0.03 4 2.68 19.44 3.00E-8 7.1 6.4 1340 1.65 1.24 5.6
10.750 35.269 13.871 0.344 5.086 13.94 2.47 5 115 2.043 0.695 1.349 8.82 2.89 -0.03 3 3.03 9.00 1.00E-9 4.5 4.0 697 0.79 0.59 2.6
10.950 35.925 13.731 0.364 34.455 14.23 2.56 5 115 2.081 0.715 1.366 8.89 3.00 0.15 3 3.04 9.08 1.00E-9 4.5 4.0 711 0.81 0.59 2.7
11.150 36.581 15.992 0.488 32.171 16.46 2.96 5 115 2.119 0.736 1.383 10.37 3.40 0.11 3 3.02 10.61 1.00E-9 5.2 4.5 823 0.96 0.69 3.1
11.350 37.238 14.249 0.452 23.729 14.59 3.10 5 115 2.156 0.756 1.400 8.88 3.64 0.08 3 3.09 9.05 1.00E-9 4.8 4.2 730 0.83 0.59 2.7
11.550 37.894 14.772 0.339 53.961 15.55 2.18 5 115 2.194 0.777 1.417 9.42 2.54 0.23 3 2.98 9.70 1.00E-9 4.7 4.0 777 0.89 0.63 2.8
11.750 38.550 23.428 0.394 90.837 24.74 1.59 6 115 2.231 0.797 1.434 15.69 1.75 0.26 4 2.70 16.58 3.00E-8 6.3 5.4 1237 1.50 1.05 4.7
11.950 39.206 21.284 0.316 84.651 22.50 1.41 6 115 2.269 0.818 1.451 13.94 1.56 0.26 4 2.72 14.74 3.00E-8 5.8 4.9 1125 1.35 0.93 4.2
12.150 39.862 27.623 0.395 77.542 28.74 1.37 6 115 2.307 0.838 1.469 18.00 1.49 0.18 4 2.62 19.26 3.00E-8 7.1 6.0 1437 1.76 1.20 5.4
12.350 40.518 24.334 0.354 56.759 25.15 1.41 6 115 2.344 0.858 1.486 15.35 1.55 0.14 4 2.68 16.35 3.00E-8 6.5 5.5 1258 1.52 1.02 4.6
12.550 41.175 20.913 0.322 69.396 21.91 1.47 6 115 2.382 0.879 1.503 13.00 1.65 0.21 4 2.76 13.77 3.00E-8 5.8 4.9 1096 1.30 0.87 3.9
12.750 41.831 21.746 0.263 75.251 22.83 1.15 6 115 2.419 0.899 1.520 13.43 1.29 0.22 4 2.69 14.35 3.00E-8 5.8 4.9 1141 1.36 0.90 4.0
12.950 42.487 19.735 0.219 74.983 20.81 1.05 6 115 2.457 0.920 1.537 11.94 1.19 0.24 4 2.72 12.75 3.00E-8 5.4 4.5 1041 1.22 0.80 3.6
13.150 43.143 17.942 0.215 83.033 19.14 1.12 6 115 2.495 0.940 1.554 10.71 1.29 0.30 4 2.78 11.38 3.00E-8 5.0 4.2 957 1.11 0.71 3.2
13.350 43.799 16.131 0.280 84.641 17.35 1.62 6 115 2.532 0.961 1.571 9.43 1.89 0.35 4 2.91 9.88 3.00E-8 4.9 4.0 868 0.99 0.63 2.8
13.550 44.455 41.348 0.595 43.538 41.97 1.42 7 118 2.571 0.981 1.589 24.79 1.51 0.05 5 2.50 27.35 3.00E-6 10.1 8.2 28 32 168 744
13.750 45.112 58.493 1.085 -5.234 58.42 1.86 7 118 2.609 1.002 1.608 34.71 1.94 -0.02 5 2.45 38.66 3.00E-6 13.9 11.3 33 35 234 834
13.950 45.768 71.009 1.174 -7.427 70.90 1.66 7 118 2.648 1.022 1.626 41.98 1.72 -0.02 5 2.35 47.48 3.00E-6 16.2 13.0 37 36 284 893
14.150 46.424 67.394 1.279 -4.625 67.33 1.90 7 118 2.687 1.043 1.644 39.32 1.98 -0.02 5 2.41 44.26 3.00E-6 15.8 12.6 36 35 269 881
14.350 47.080 69.995 1.352 -3.359 69.95 1.93 7 118 2.725 1.063 1.662 40.44 2.01 -0.02 5 2.41 45.69 3.00E-6 16.3 13.0 36 36 280 895
14.550 47.736 91.585 0.995 -5.784 91.50 1.09 8 121 2.765 1.084 1.681 52.78 1.12 -0.02 5 2.16 61.89 3.00E-6 19.2 15.2 42 37 366 983
14.750 48.392 76.824 1.057 -7.187 76.72 1.38 7 118 2.804 1.104 1.699 43.49 1.43 -0.02 5 2.29 50.25 3.00E-6 17.0 13.4 38 36 307 930
14.950 49.049 47.436 1.251 -8.502 47.31 2.64 6 115 2.841 1.125 1.717 25.91 2.81 -0.04 4 2.65 28.50 3.00E-8 12.4 9.8 2366 2.96 1.73 7.8
15.150 49.705 29.945 0.603 -8.749 29.82 2.02 6 115 2.879 1.145 1.734 15.54 2.24 -0.07 4 2.77 16.83 3.00E-8 8.4 6.5 1491 1.80 1.04 4.7
15.350 50.361 19.161 0.380 -8.520 19.04 1.99 6 115 2.916 1.166 1.751 9.21 2.35 -0.11 3 2.97 9.69 1.00E-9 6.0 4.7 952 1.07 0.61 2.8
15.550 51.017 18.599 0.369 -6.242 18.51 1.99 6 115 2.954 1.186 1.768 8.80 2.37 -0.11 3 2.99 9.24 1.00E-9 5.9 4.6 925 1.04 0.59 2.6
15.750 51.673 18.231 0.447 1.311 18.25 2.45 5 115 2.992 1.207 1.785 8.55 2.93 -0.07 3 3.05 8.90 1.00E-9 6.0 4.6 913 1.02 0.57 2.6
15.950 52.329 18.432 0.449 36.623 18.96 2.37 5 115 3.029 1.227 1.802 8.84 2.82 0.09 3 3.03 9.24 1.00E-9 6.0 4.6 948 1.06 0.59 2.7
16.150 52.986 18.042 0.491 73.333 19.10 2.57 5 115 3.067 1.247 1.819 8.81 3.06 0.25 3 3.05 9.19 1.00E-9 5.9 4.5 955 1.07 0.59 2.6
16.350 53.642 18.231 0.572 80.280 19.39 2.95 5 115 3.104 1.268 1.836 8.87 3.51 0.28 3 3.08 9.21 1.00E-9 6.1 4.7 969 1.09 0.59 2.7
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Depth Depth qc fs u Other qt Rf SBT Unit Weight, γ

Total 
Overburden 
Stress, σv

Insitu pore 
pressure, uo

Effective 
overburden 
stress, σ'v

Normalized 
cone 

resistance, Qtl

Normalized 
Friction raio, 

Fr

Normalized pore 
pressure ratio, 

Bq
Soil Behavior Type 
(normalized) SBTn SBTn Index, Ic

Normalized 
Cone 

resistance, Qtn
Estimated 

permeability, kSBT SPT N60
SPT 

(N1)60
Relative 

Density, Dr
Friction 

Angle, φ'
Young's 

modulus, Es

Small strain 
shear modulus, 

Go

Undrained 
shear strength, 

su

Undrained 
strength ratio, 

su/σ'v
Over consolidation 

ratio, OCR
(m) (ft) (tsf) (tsf) (psi)  (tsf) (%)  (pcf) (tsf) (tsf) (tsf)       (ft/sec) (blows/ft) (blows/ft) (%) (degrees) (tsf) (tsf) (tsf)   

16.550 54.298 18.081 0.567 83.558 19.28 2.94 5 115 3.142 1.288 1.854 8.71 3.51 0.29 3 3.09 9.04 1.00E-9 6.1 4.6 964 1.08 0.58 2.6
16.750 54.954 20.465 0.558 83.798 21.67 2.58 5 115 3.180 1.309 1.871 9.89 3.02 0.26 3 3.00 10.41 1.00E-9 6.6 4.9 1084 1.23 0.66 3.0
16.950 55.610 18.454 0.572 90.390 19.76 2.89 5 115 3.217 1.329 1.888 8.76 3.46 0.31 3 3.08 9.11 1.00E-9 6.2 4.6 988 1.10 0.58 2.6
17.150 56.266 19.072 0.770 73.816 20.14 3.83 4 115 3.255 1.350 1.905 8.86 4.56 0.23 3 3.15 9.12 1.00E-9 6.7 5.0 1007 1.13 0.59 2.7
17.350 56.923 18.560 0.657 73.604 19.62 3.35 5 115 3.292 1.370 1.922 8.49 4.03 0.24 3 3.13 8.77 1.00E-9 6.4 4.8 981 1.09 0.57 2.5
17.550 57.579 18.616 0.606 88.860 19.90 3.05 5 115 3.330 1.391 1.939 8.54 3.66 0.30 3 3.10 8.87 1.00E-9 6.4 4.7 995 1.10 0.57 2.6
17.750 58.235 19.796 0.824 66.763 20.76 3.97 4 115 3.368 1.411 1.956 8.89 4.74 0.20 3 3.15 9.14 1.00E-9 7.0 5.2 1038 1.16 0.59 2.7
17.950 58.891 20.437 0.834 62.984 21.34 3.91 4 115 3.405 1.432 1.973 9.09 4.65 0.17 3 3.14 9.38 1.00E-9 7.2 5.2 1067 1.20 0.61 2.7
18.150 59.547 19.485 0.630 90.706 20.79 3.03 5 115 3.443 1.452 1.991 8.72 3.63 0.29 3 3.09 9.07 1.00E-9 6.6 4.8 1040 1.16 0.58 2.6
18.350 60.203 20.276 0.691 95.694 21.65 3.19 5 115 3.480 1.473 2.008 9.05 3.80 0.30 3 3.09 9.43 1.00E-9 6.9 5.0 1083 1.21 0.60 2.7
18.550 60.860 20.331 0.684 80.171 21.49 3.18 5 115 3.518 1.493 2.025 8.87 3.80 0.24 3 3.10 9.24 1.00E-9 6.9 5.0 1074 1.20 0.59 2.7
18.750 61.516 20.526 0.417 100.485 21.97 1.90 6 115 3.555 1.514 2.042 9.02 2.26 0.31 3 2.97 9.64 1.00E-9 6.4 4.6 1099 1.23 0.60 2.7
18.950 62.172 19.952 0.408 106.861 21.49 1.90 6 115 3.593 1.534 2.059 8.69 2.28 0.34 3 2.98 9.27 1.00E-9 6.3 4.5 1075 1.19 0.58 2.6
19.150 62.828 19.824 0.420 107.812 21.38 1.96 6 115 3.631 1.555 2.076 8.55 2.37 0.35 3 3.00 9.10 1.00E-9 6.3 4.5 1069 1.18 0.57 2.6
19.350 63.484 19.724 0.392 124.707 21.52 1.82 6 115 3.668 1.575 2.093 8.53 2.20 0.41 3 2.98 9.12 1.00E-9 6.2 4.4 1076 1.19 0.57 2.6
19.550 64.140 23.294 0.687 93.407 24.64 2.79 5 115 3.706 1.595 2.110 9.92 3.28 0.25 3 3.02 10.52 1.00E-9 7.6 5.3 1232 1.40 0.66 3.0
19.750 64.797 30.675 1.135 73.354 31.73 3.58 5 115 3.743 1.616 2.128 13.16 4.05 0.13 3 2.98 14.09 1.00E-9 9.7 6.8 1587 1.87 0.88 3.9
19.950 65.453 39.337 1.333 74.820 40.41 3.30 5 115 3.781 1.636 2.145 17.08 3.64 0.10 3 2.86 18.78 1.00E-9 11.6 8.1 2021 2.44 1.14 5.1
20.150 66.109 31.165 0.822 34.747 31.67 2.60 6 115 3.819 1.657 2.162 12.88 2.95 0.03 3 2.90 14.05 1.00E-9 9.4 6.6 1583 1.86 0.86 3.9
20.350 66.765 22.904 0.624 24.663 23.26 2.68 5 115 3.856 1.677 2.179 8.91 3.22 0.01 3 3.06 9.40 1.00E-9 7.6 5.3 1163 1.29 0.59 2.7
20.550 67.421 23.412 0.530 44.796 24.06 2.20 6 115 3.894 1.698 2.196 9.18 2.63 0.08 3 3.00 9.83 1.00E-9 7.5 5.2 1203 1.34 0.61 2.8
20.750 68.077 26.932 0.620 76.861 28.04 2.21 6 115 3.931 1.718 2.213 10.89 2.57 0.16 3 2.93 11.84 1.00E-9 8.2 5.7 1402 1.61 0.73 3.3
20.950 68.734 46.461 0.961 79.840 47.61 2.02 6 115 3.969 1.739 2.230 19.57 2.20 0.09 4 2.68 22.51 3.00E-8 12.4 8.5 2381 2.91 1.30 5.9
21.150 69.390 113.437 1.422 0.356 113.44 1.25 8 121 4.009 1.759 2.249 48.65 1.30 -0.02 5 2.23 62.12 3.00E-6 24.4 16.8 42 37 454 1163
21.350 70.046 63.751 1.852 12.625 63.93 2.90 6 115 4.046 1.780 2.267 26.42 3.09 -0.01 4 2.67 30.57 3.00E-8 16.9 11.5 3197 3.99 1.76 7.9
21.550 70.702 187.197 1.993 7.768 187.31 1.06 9 124 4.087 1.800 2.287 80.12 1.09 -0.01 6 2.01 108.18 3.00E-4 36.9 25.1 56 39 749 1383
21.750 71.358 513.404 2.438 10.744 513.56 0.47 10 127 4.129 1.821 2.308 220.71 0.48 0.00 6 1.44 325.98 3.00E-4 83.1 56.3 97 45 2054 1941
21.950 72.014 568.070 2.989 10.557 568.22 0.53 10 127 4.171 1.841 2.329 242.14 0.53 0.00 6 1.44 359.28 3.00E-4 91.9 61.9 101 45 2273 2014
22.150 72.671 482.991 1.658 8.262 483.11 0.34 10 127 4.212 1.862 2.351 203.72 0.35 0.00 6 1.39 303.65 3.00E-4 76.9 51.6 93 44 1932 1914
22.350 73.327 503.740 2.967 0.539 503.75 0.59 10 127 4.254 1.882 2.372 210.58 0.59 0.00 6 1.52 315.29 3.00E-4 83.6 55.8 95 44 2015 1946
22.550 73.983 421.435 2.918 9.016 421.56 0.69 10 127 4.296 1.903 2.393 174.35 0.70 0.00 6 1.63 262.21 3.00E-4 72.5 48.2 87 43 1686 1840
22.750 74.639 643.479 2.450 -3.454 643.43 0.38 10 127 4.338 1.923 2.415 264.68 0.38 0.00 7 1.32 399.83 3.00E-2 100.3 66.4 107 45 2574 2124
22.950 75.295 572.588 2.100 -7.300 572.48 0.37 10 127 4.379 1.944 2.436 233.22 0.37 0.00 6 1.35 353.86 3.00E-4 90.2 59.5 101 45 2290 2049
23.150 75.951 394.976 1.479 -8.206 394.86 0.37 10 127 4.421 1.964 2.457 158.89 0.38 -0.01 6 1.50 242.14 3.00E-4 65.1 42.8 83 43 1579 1816
23.350 76.608 405.911 2.541 -8.470 405.79 0.63 10 127 4.463 1.984 2.479 161.92 0.63 -0.01 6 1.62 247.82 3.00E-4 69.7 45.6 84 43 1623 1838
23.550 77.264 354.804 3.261 0.546 354.81 0.92 9 124 4.504 2.005 2.499 140.19 0.93 -0.01 6 1.78 207.86 3.00E-4 64.3 41.9 77 42 1419 1762
23.750 77.920 298.740 2.293 10.828 298.90 0.77 9 124 4.544 2.025 2.519 116.85 0.78 0.00 6 1.79 173.42 3.00E-4 54.4 35.2 70 41 1196 1669
23.950 78.576 522.300 2.297 11.061 522.46 0.44 10 127 4.586 2.046 2.540 203.86 0.44 0.00 6 1.45 315.88 3.00E-4 84.8 54.7 95 44 2090 2016
24.150 79.232 505.238 2.617 12.361 505.42 0.52 10 127 4.628 2.066 2.562 195.50 0.52 0.00 6 1.51 304.18 3.00E-4 83.5 53.7 93 44 2022 1999
24.350 79.888 287.216 2.128 12.055 287.39 0.74 9 124 4.669 2.087 2.582 109.50 0.75 0.00 6 1.80 163.77 3.00E-4 52.5 33.6 68 41 1150 1661
24.550 80.545 158.678 1.813 15.347 158.90 1.14 9 124 4.709 2.107 2.602 59.26 1.18 -0.01 5 2.13 81.36 3.00E-6 32.9 21.0 48 38 636 1366
24.750 81.201 389.473 1.523 5.382 389.55 0.39 10 127 4.751 2.128 2.623 146.68 0.40 0.00 6 1.54 230.96 3.00E-4 65.1 41.3 81 43 1558 1848
24.950 81.857 177.516 2.126 -3.736 177.46 1.20 9 124 4.792 2.148 2.644 65.31 1.23 -0.01 5 2.11 90.71 3.00E-6 36.5 23.1 51 38 710 1425
25.150 82.513 117.520 2.850 -4.974 117.45 2.43 7 118 4.831 2.169 2.662 42.31 2.53 -0.02 5 2.46 53.53 3.00E-6 28.0 17.7 39 36 470 1245
25.350 83.169 38.423 1.501 -5.171 38.35 3.91 5 115 4.868 2.189 2.679 12.50 4.48 -0.08 3 3.02 13.53 1.00E-9 12.5 7.8 1917 2.23 0.83 3.7
25.550 83.825 34.942 1.352 -3.941 34.89 3.87 5 115 4.906 2.210 2.696 11.12 4.51 -0.08 3 3.06 11.90 1.00E-9 11.6 7.3 1744 2.00 0.74 3.3
25.750 84.482 33.237 0.986 -2.083 33.21 2.97 5 115 4.943 2.230 2.713 10.42 3.49 -0.08 3 3.02 11.30 1.00E-9 10.8 6.7 1660 1.88 0.69 3.1
25.950 85.138 37.983 0.948 -0.472 37.98 2.50 6 115 4.981 2.251 2.730 12.08 2.87 -0.07 3 2.92 13.49 1.00E-9 11.6 7.2 1899 2.20 0.81 3.6
26.150 85.794 39.754 0.877 0.698 39.76 2.20 6 115 5.019 2.271 2.747 12.65 2.52 -0.06 4 2.87 14.33 3.00E-8 11.8 7.3 1988 2.32 0.84 3.8
26.350 86.450 39.014 1.001 1.590 39.04 2.56 6 115 5.056 2.292 2.765 12.29 2.95 -0.06 3 2.92 13.74 1.00E-9 11.9 7.3 1952 2.27 0.82 3.7
26.550 87.106 45.447 1.645 2.897 45.49 3.62 5 115 5.094 2.312 2.782 14.52 4.07 -0.05 3 2.95 16.13 1.00E-9 14.0 8.7 2274 2.69 0.97 4.4
26.750 87.762 45.881 1.780 4.533 45.95 3.87 5 115 5.131 2.332 2.799 14.58 4.36 -0.05 3 2.96 16.12 1.00E-9 14.3 8.8 2297 2.72 0.97 4.4
26.950 88.419 55.629 2.000 7.733 55.74 3.59 5 115 5.169 2.353 2.816 17.96 3.95 -0.04 3 2.87 20.44 1.00E-9 16.4 10.1 2787 3.37 1.20 5.4
27.150 89.075 71.638 2.854 12.280 71.82 3.97 5 115 5.206 2.373 2.833 23.51 4.28 -0.02 3 2.80 27.32 1.00E-9 20.3 12.4 3591 4.44 1.57 7.1
27.350 89.731 67.009 2.726 15.541 67.23 4.05 5 115 5.244 2.394 2.850 21.75 4.40 -0.02 3 2.83 25.05 1.00E-9 19.4 11.8 3362 4.13 1.45 6.5
27.550 90.387 49.954 1.588 19.450 50.23 3.16 6 115 5.282 2.414 2.867 15.68 3.53 -0.02 3 2.88 17.81 1.00E-9 14.9 9.0 2512 3.00 1.05 4.7
27.750 91.043 39.203 1.201 21.304 39.51 3.04 6 115 5.319 2.435 2.884 11.85 3.51 -0.03 3 2.98 13.09 1.00E-9 12.4 7.5 1975 2.28 0.79 3.6
27.950 91.699 33.822 0.954 26.482 34.20 2.79 6 115 5.357 2.455 2.902 9.94 3.31 -0.02 3 3.02 10.83 1.00E-9 11.0 6.6 1710 1.92 0.66 3.0
28.150 92.356 31.298 0.856 32.153 31.76 2.70 6 115 5.394 2.476 2.919 9.03 3.25 -0.01 3 3.05 9.76 1.00E-9 10.3 6.2 1588 1.76 0.60 2.7
28.350 93.012 32.891 0.869 41.413 33.49 2.60 6 115 5.432 2.496 2.936 9.56 3.10 0.02 3 3.02 10.43 1.00E-9 10.7 6.4 1674 1.87 0.64 2.9
28.550 93.668 41.431 1.085 52.956 42.19 2.57 6 115 5.470 2.517 2.953 12.44 2.95 0.04 3 2.92 14.03 1.00E-9 12.6 7.5 2110 2.45 0.83 3.7
28.750 94.324 38.925 1.232 40.024 39.50 3.12 6 115 5.507 2.537 2.970 11.45 3.62 0.01 3 3.00 12.60 1.00E-9 12.4 7.4 1975 2.27 0.76 3.4
28.950 94.980 34.869 1.089 81.289 36.04 3.02 6 115 5.545 2.558 2.987 10.21 3.57 0.11 3 3.03 11.12 1.00E-9 11.4 6.8 1802 2.03 0.68 3.1
29.150 95.636 37.281 1.197 119.102 39.00 3.07 6 115 5.582 2.578 3.004 11.12 3.58 0.18 3 3.00 12.23 1.00E-9 11.9 7.1 1950 2.23 0.74 3.3
29.350 96.293 45.391 1.480 107.844 46.94 3.15 6 115 5.620 2.599 3.021 13.68 3.58 0.13 3 2.93 15.39 1.00E-9 13.9 8.2 2347 2.75 0.91 4.1
29.550 96.949 45.442 1.383 147.871 47.57 2.91 6 115 5.658 2.619 3.039 13.79 3.30 0.19 3 2.91 15.65 1.00E-9 13.7 8.1 2379 2.79 0.92 4.1
29.750 97.605 86.149 2.771 109.346 87.72 3.16 6 115 5.695 2.640 3.056 26.84 3.38 0.06 4 2.69 32.69 3.00E-8 23.0 13.6 4386 5.47 1.79 8.1
29.950 98.261 117.024 3.986 12.658 117.21 3.40 6 115 5.733 2.660 3.073 36.28 3.58 -0.02 4 2.61 45.38 3.00E-8 30.0 17.6 5860 7.43 2.42 10.9
30.150 98.917 172.414 2.685 7.624 172.52 1.56 8 121 5.772 2.681 3.092 53.93 1.61 -0.01 5 2.25 75.79 3.00E-6 37.5 21.9 47 37 690 1488
30.350 99.573 244.275 1.782 10.740 244.43 0.73 9 124 5.813 2.701 3.112 76.67 0.75 -0.01 6 1.93 119.87 3.00E-4 46.7 27.2 59 39 978 1674
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Pore Pressure Dissipation Tests (PPDT) 

 
 
Pore Pressure Dissipation Tests (PPDT’s) conducted at various intervals measured 
hydrostatic water pressures and determined the approximate depth of the ground water 
table.  A PPDT is conducted when the cone is halted at specific intervals determined by 
the field representative.  The variation of the penetration pore pressure (u) with time is 
measured behind the tip of the cone and recorded by a computer system.   
Pore pressure dissipation data can be interpreted to provide estimates of: 

• Equilibrium piezometric pressure 
• Phreatic Surface 
• In situ horizontal coefficient of consolidation (ch) 
• In situ horizontal coefficient of permeability (kh) 

 
In order to correctly interpret 
the equilibrium piezometric 
pressure and/or the phreatic 
surface, the pore pressure 
must be monitored until such 
time as there is no variation in 
pore pressure with time, 
Figure PPDT.  This time is 
commonly referred to as t100, 
the point at which 100% of the 
excess pore pressure has 
dissipated. 
 
A complete reference on pore 
pressure dissipation tests is 
presented by Robertson et al. 
1992. 
 
A summary of the pore 
pressure dissipation tests is 
summarized in Table 1.  Pore 
pressure dissipation data is 
presented in graphical form in 
Appendix PPDT. 
 
 
 
 

Figure PPDT 
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GREGG IN SITU 
Digital File Formats 

 
CPT Data Files                                                                                                     
 
Unless otherwise requested by the client, Gregg CPT data files are named such that the first 3 
characters contain Gregg In-Situ, Inc. job number, the next character is typically C for CPT (S if 
shear waves were collected, R if Resistivity was used, U for UVIF or M for ‘Mini-Cone’) followed 
by two or three characters indicating the sounding number. The last character position is reserved 
for the letters a, b, c, d etc to uniquely identify multiple soundings at the same location. The CPT 
sounding file has the extension COR and pore pressure dissipation files have the extension PPD. 
As an example, for job number 05-127 (Job Number 127 in the year 2005) the first sounding will 
have file names 127C01.COR and 127C01.PPC. 
 
The CPT (COR) file consists of the following components: 
1. Two lines of header information 
2. Data records 
3. End of data marker 
4. Units information 
 
Header Lines 
Line 1: Columns 1-6 are blank (future use) 
Columns 7-21 contain the sounding Date and Time 
Columns 22-36 contain the sounding Operator 
Line 2: Columns 1-16 contain the sounding ID 
Columns 17-31 Field representative 
Columns 32-47 contain the project name 
 
Data Records 
The data records contain 4 or more columns of data in floating point format. A comma (and 
spaces) separates each data item: 
Column 1: Sounding Depth (m) 
Column 2: Tip (qc) data uncorrected for pore pressure effects. Recorded in units selected by the 
CPT operator. 
Column 3: Sleeve (fs) data. Recorded in units selected by the operator 
Column 4: Dynamic pore pressure readings (u2). Recorded in units selected by the operator 
Column 5: Exists only if specialty modules (Resistivity and/or UVIF) have been used 
End of Data Marker 
After the last line of data a line containing ASCII 26 (CTL-Z) and a new line (carriage return/ line 
feed) character. This is used to mark the end of data. 
Units Information 
The last section of the file contains information about the units that were selected for the 
sounding. A separator bar makes up the first line. The second line contains the type of units used 
for depth, qc, fs and u2. The third line contains the conversion values required for Gregg’s software 
to convert the recorded data to an internal set of base units (bar for qc, bar for fs and meters for 
u2). 
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CPT Dissipation Files 
 
CPT Dissipation files have the same naming convention as the CPT sounding files and have the 
extension PPC. PPC files consist of the following components: 
 
1. Two lines of header information 
2. Data records 
 
Header Lines (same as COR file): 
Line 1: Columns 1-6 are blank (future use) 
Columns 7-21 contain the sounding Date and Time 
Columns 22-36 contain the sounding Operator 
Line 2: Columns 1-16 Sounding or Location ID 
Columns 17-31 Field Representative 
Columns 32-47 Project Name 
 
Data Records 
The data records immediately follow the header lines. Each data record can occupy several lines 
in the file and is a complete record of a dissipation test at a particular depth. Each data record 
starts with a line containing two values separated by spaces; the first value being an index 
number and the second being the dissipation test depth in meters. Following this line are the 
dissipation pore pressure values stored at 5 second intervals with a maximum of 12 entries per 
line. The last line of the dissipation record may not contain a full 12 entries. The data record is 
terminated with an ASCII 30 character (appears as a triangle in some editors). This sequence is 
repeated for every dissipation test in the sounding. No marker is used to indicate end of file. Unit 
information is not stored in this file. Users would have to check the CPT file for the units that were 
used. 
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.:  D1

Job No. 207150.GDR
C-2, Rte 101 Improvement

Job No. 207150.GDR
C-3, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D2

Job No. 207150.GDR
C-4, Rte 101 Improvement

Job No. 207150.GDR
C-6, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D3

Job No. 207150.GDR
C-12, Rte 101 Improvement

Job No. 207150.GDR
C-9, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D4

Job No. 207150.GDR
C-11, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D5

Job No. 207150.GDR
C-13B, Rte 101 Improvement

Job No. 207150.GDR
C-13A, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D6

Job No. 207150.GDR
C-13C, Rte 101 Improvement

Job No. 207150.GDR
C-14A, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D7

Job No. 207150.GDR
C-14B, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D8

Job No. 207150.GDR
C-15A, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D9

Job No. 207150.GDR
C-15B, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D10

Job No. 207150.GDR
C-16, Rte 101 Improvement

Job No. 207150.GDR
C-17A, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D11

Job No. 207150.GDR
C-17B, Rte 101 Improvement

Job No. 207150.GDR
C-18, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D12

Job No. 207150.GDR
C-21, Rte 101 Improvement

Job No. 207150.GDR
C-19, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D13

Job No. 207150.GDR
C-23, Rte 101 Improvement

Job No. 207150.GDR
C-24, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D14

Job No. 207150.GDR
C-25, Rte 101 Improvement

Job No. 207150.GDR
C-26, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D15

Job No. 207150.GDR
C-27, Rte 101 Improvement

Job No. 207150.GDR
C-26A, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D16

Job No. 207150.GDR
C-26B, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D17

Job No. 207150.GDR
C-28, Rte 101 Improvement

Job No. 207150.GDR
C-30, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.:  D18

Job No. 207150.GDR
C-32A, Rte 101 Improvement

Job No. 207150.GDR
C-33A, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D19

Job No. 207150.GDR
C-32B, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D20

Job No. 207150.GDR
C-33A, Rte 101 Improvement

Job No. 207150.GDR
C-33B, Rte 101 Improvement

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D21

US 101 IMPROVEMENTS 
FROM I-280/680 TO YERBA BUENA ROAD                     
SANTA CLARA COUNTY, SAN JOSE, CA

Job No. 207150.GDR
C-35, Rte 101 Improvement

Job No. 207150.GDR
C-34A, Rte 101 Improvement



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING PLATE No.:  D22JOB NO.: 207150.GDR

US 101 IMPROVEMENTS FROM I-280/680 TO YERBA BUENA ROAD       
SANTA CLARA COUNTY, SAN JOSE, CA

Job No. 207150.GDR
C-34B, Rte 101 Improvement



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D23

Job No. 207150.GDR
R-3, Rte 101 Improvement

US 101 IMPROVEMENTS FROM I-280/680 TO YERBA BUENA ROAD 
SANTA CLARA COUNTY, SAN JOSE, CA



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D24

US 101 IMPROVEMENTS FROM I-280/680 TO YERBA BUENA ROAD 
SANTA CLARA COUNTY, SAN JOSE, CA

Job No. 207150.GDR
R-5, Rte 101 Improvement



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 207150.GDR PLATE NO.: D25

Job No. 207150.GDR
R-13, Rte 101 Improvement

US 101 IMPROVEMENTS FROM I-280/680 TO YERBA BUENA ROAD 
SANTA CLARA COUNTY, SAN JOSE, CA
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 207150.10 PLATE NO.: 

HWY 101/TULLY INTERCHANGE
SAN JOSE, CALIFORNIA

CPT DATA CORRELATION
BR-1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-1 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.492 1.7 1.00 #VALUE! #VALUE! 1
1.148 1.7 1.00 #VALUE! #VALUE! 1
1.804 1.7 1.00 #VALUE! #VALUE! 1
2.461 1.7 1.00 #VALUE! #VALUE! 1
3.117 1.7 0.99 #VALUE! #VALUE! 1
3.773 1.7 0.99 #VALUE! #VALUE! 1
4.429 1.7 0.99 #VALUE! #VALUE! 1
5.085 3 Clay 16.721 0.755 0.283 0.283 2.54 1.48348 0.99 0.386 2.540 1.48 24.81 2.979 73.894 0.12 1.00 1
5.741 5 Clayey Silt to Silty Clay 25.144 0.904 0.321 0.321 2.38 1.44642 0.99 0.386 2.380 1.45 36.37 2.233 81.196 0.13 1.00 1
6.398 5 Clayey Silt to Silty Clay 22.174 0.657 0.358 0.358 2.39 1.41207 0.99 0.385 2.390 1.41 31.31 2.272 71.140 0.11 1.00 1
7.054 5 Clayey Silt to Silty Clay 19.91 0.557 0.396 0.396 2.44 1.37845 0.99 0.384 2.440 1.38 27.44 2.483 68.149 0.11 1.00 1
7.71 5 Clayey Silt to Silty Clay 20.961 0.52 0.434 0.434 2.42 1.34639 0.98 0.384 2.420 1.35 28.22 2.396 67.615 0.11 1.00 1
8.366 6 Sandy Silt to Clayey Silt 33.213 0.655 0.471 0.471 2.23 1.31658 0.98 0.383 2.230 1.32 43.73 1.743 76.237 0.12 1.00 1
9.022 7 Silty Sand to Sandy Silt 46.296 0.607 0.51 0.51 2.03 1.28655 0.98 0.383 2.030 1.29 59.56 1.341 79.885 0.13 1.00 1
9.678 7 Silty Sand to Sandy Silt 50.306 0.482 0.549 0.549 1.93 1.25786 0.98 0.382 1.930 1.26 63.28 1.218 77.102 0.12 1.00 1
10.335 7 Silty Sand to Sandy Silt 40.843 0.492 0.587 0.587 2.09 1.23111 0.98 0.382 2.090 1.23 50.28 1.437 72.252 0.12 1.00 1
10.991 6 Sandy Silt to Clayey Silt 24.58 0.371 0.625 0.625 2.36 1.20548 0.98 0.381 2.360 1.21 29.63 2.156 63.896 0.10 1.00 1
11.647 6 Sandy Silt to Clayey Silt 15.575 0.232 0.662 0.662 2.55 1.18153 0.98 0.381 2.550 1.18 18.40 3.034 55.837 0.10 1.00 1
12.303 6 Sandy Silt to Clayey Silt 11.517 0.116 0.7 0.7 2.6 1.15789 0.97 0.380 1.00 1
12.959 5 Clayey Silt to Silty Clay 12.796 0.213 0.738 0.738 2.69 1.13519 0.97 0.379 1.00 1
13.615 6 Sandy Silt to Clayey Silt 19.605 0.252 0.775 0.775 2.48 1.11392 0.97 0.379 2.480 1.11 21.84 2.669 58.294 0.10 1.00 1
14.272 6 Sandy Silt to Clayey Silt 18.784 0.231 0.813 0.813 2.51 1.0929 0.97 0.378 2.510 1.09 20.53 2.820 57.882 0.10 1.00 1
14.928 5 Clayey Silt to Silty Clay 10.036 0.097 0.85 0.85 2.74 1.07317 0.97 0.378 1.00 1
15.584 5 Clayey Silt to Silty Clay 9.435 0.105 0.888 0.018 0.87 2.81 1.0628 0.97 0.385 1.00 1
16.24 5 Clayey Silt to Silty Clay 10.103 0.122 0.925 0.039 0.887 2.8 1.05414 0.97 0.393 1.00 1
16.896 5 Clayey Silt to Silty Clay 10.419 0.162 0.963 0.059 0.904 2.85 1.04563 0.96 0.401 1.00 1
17.552 5 Clayey Silt to Silty Clay 9.464 0.132 1.001 0.08 0.921 2.88 1.03725 0.96 0.408 1.00 1
18.209 5 Clayey Silt to Silty Clay 8.89 0.082 1.038 0.1 0.938 2.83 1.029 0.96 0.415 1.00 1
18.865 5 Clayey Silt to Silty Clay 10.428 0.131 1.076 0.12 0.955 2.83 1.02088 0.96 0.422 1.00 1
19.521 6 Sandy Silt to Clayey Silt 11.612 0.149 1.113 0.141 0.973 2.79 1.01243 0.96 0.427 1.00 1
20.177 6 Sandy Silt to Clayey Silt 11.431 0.113 1.151 0.161 0.99 2.73 1.00457 0.96 0.434 1.00 1
20.833 6 Sandy Silt to Clayey Silt 16.253 0.23 1.189 0.182 1.007 2.67 0.99683 0.95 0.440 1.00 1
21.49 6 Sandy Silt to Clayey Silt 18.268 0.183 1.226 0.202 1.024 2.56 0.98921 0.95 0.445 2.560 0.99 18.07 3.091 55.849 0.10 1.00 1 0.22
22.146 6 Sandy Silt to Clayey Silt 31.207 0.598 1.264 0.223 1.041 2.52 0.9817 0.95 0.450 2.520 0.98 30.64 2.872 87.975 0.14 0.99 1 0.32
22.802 7 Silty Sand to Sandy Silt 60.027 0.732 1.302 0.243 1.059 2.17 0.97388 0.95 0.455 2.170 0.97 58.46 1.596 93.323 0.16 0.99 1 0.34
23.458 7 Silty Sand to Sandy Silt 53.343 0.68 1.341 0.264 1.077 2.23 0.96618 0.95 0.460 2.230 0.97 51.54 1.743 89.857 0.15 0.99 1 0.32
24.114 7 Silty Sand to Sandy Silt 49.685 0.568 1.38 0.284 1.096 2.24 0.95819 0.94 0.464 2.240 0.96 47.61 1.770 84.288 0.14 0.98 1 0.29
24.77 8 Sand to Silty Sand 57.086 0.532 1.419 0.305 1.115 2.14 0.95032 0.94 0.468 2.140 0.95 54.25 1.532 83.109 0.13 0.98 1 0.29
25.427 8 Sand to Silty Sand 58.576 0.503 1.459 0.325 1.134 2.12 0.94259 0.94 0.472 2.120 0.94 55.21 1.492 82.387 0.13 0.98 1 0.28
26.083 8 Sand to Silty Sand 55.491 0.526 1.499 0.346 1.153 2.17 0.93498 0.94 0.476 2.170 0.93 51.88 1.596 82.825 0.13 0.97 1 0.28
26.739 7 Silty Sand to Sandy Silt 51.748 0.722 1.537 0.366 1.171 2.3 0.92788 0.94 0.479 2.300 0.93 48.02 1.949 93.570 0.16 0.97 1 0.33
27.395 8 Sand to Silty Sand 63.093 0.671 1.577 0.387 1.191 2.16 0.92012 0.93 0.482 2.160 0.92 58.05 1.574 91.390 0.15 0.97 1 0.31
28.051 6 Sandy Silt to Clayey Silt 27.044 0.455 1.615 0.407 1.208 2.6 0.91362 0.93 0.485 0.96 1
28.707 6 Sandy Silt to Clayey Silt 16.559 0.189 1.652 0.428 1.225 2.72 0.90722 0.93 0.487 0.96 1
29.364 6 Sandy Silt to Clayey Silt 14.955 0.24 1.69 0.448 1.242 2.85 0.9009 0.92 0.490 0.96 1
30.02 6 Sandy Silt to Clayey Silt 14.725 0.248 1.727 0.468 1.259 2.87 0.89467 0.92 0.492 0.95 1
30.676 6 Sandy Silt to Clayey Silt 14.859 0.266 1.765 0.489 1.276 2.88 0.88853 0.92 0.495 0.95 1
31.332 5 Clayey Silt to Silty Clay 20.331 0.537 1.803 0.509 1.293 2.85 0.88247 0.91 0.497 0.95 1
31.988 5 Clayey Silt to Silty Clay 21.601 0.567 1.84 0.53 1.31 2.83 0.87649 0.91 0.498 0.95 1
32.644 6 Sandy Silt to Clayey Silt 20.971 0.482 1.878 0.55 1.327 2.81 0.8706 0.91 0.500 0.94 1
33.301 6 Sandy Silt to Clayey Silt 30.463 0.567 1.915 0.571 1.345 2.62 0.86444 0.90 0.501 0.94 1
33.957 6 Sandy Silt to Clayey Silt 18.65 0.33 1.953 0.591 1.362 2.82 0.8587 0.90 0.502 0.94 1
34.613 5 Clayey Silt to Silty Clay 16.167 0.373 1.991 0.612 1.379 2.95 0.85304 0.89 0.503 0.94 1
35.269 5 Clayey Silt to Silty Clay 17.724 0.49 2.028 0.632 1.396 2.96 0.84746 0.89 0.504 0.94 1
35.925 5 Clayey Silt to Silty Clay 14.964 0.429 2.066 0.653 1.413 3.05 0.84194 0.88 0.504 0.93 1
36.581 5 Clayey Silt to Silty Clay 14.238 0.361 2.103 0.673 1.43 3.05 0.8365 0.88 0.504 0.93 1
37.238 5 Clayey Silt to Silty Clay 13.713 0.24 2.141 0.694 1.447 2.99 0.83113 0.87 0.504 0.93 1
37.894 6 Sandy Silt to Clayey Silt 16.148 0.261 2.179 0.714 1.464 2.9 0.82583 0.87 0.504 0.93 1
38.55 6 Sandy Silt to Clayey Silt 15.06 0.173 2.216 0.735 1.482 2.86 0.82028 0.86 0.504 0.92 1
39.206 6 Sandy Silt to Clayey Silt 14.429 0.175 2.254 0.755 1.499 2.9 0.81512 0.86 0.503 0.92 1
39.862 6 Sandy Silt to Clayey Silt 17.304 0.249 2.291 0.776 1.516 2.85 0.81001 0.85 0.502 0.92 1
40.518 6 Sandy Silt to Clayey Silt 20.054 0.354 2.329 0.796 1.533 2.83 0.80498 0.85 0.502 0.92 1
41.175 6 Sandy Silt to Clayey Silt 22.518 0.462 2.367 0.817 1.55 2.82 0.8 0.84 0.501 0.92 1
41.831 6 Sandy Silt to Clayey Silt 38.083 0.679 2.404 0.837 1.567 2.58 0.79508 0.83 0.499 2.580 0.80 30.28 3.206 97.089 0.17 0.91 1 0.33
42.487 8 Sand to Silty Sand 85.772 0.979 2.444 0.857 1.586 2.17 0.78966 0.83 0.498 2.170 0.79 67.73 1.596 108.124 0.20 0.91 1 0.40
43.143 8 Sand to Silty Sand 91.349 0.868 2.484 0.878 1.606 2.11 0.78403 0.82 0.496 2.110 0.78 71.62 1.473 105.509 0.19 0.90 1 0.38
43.799 7 Silty Sand to Sandy Silt 82.449 1.223 2.522 0.898 1.624 2.27 0.77904 0.82 0.494 2.270 0.78 64.23 1.856 119.218 0.24 0.91 1 0.48
44.455 7 Silty Sand to Sandy Silt 68.832 1.151 2.561 0.919 1.642 2.37 0.7741 0.81 0.492 2.370 0.77 53.28 2.194 116.905 0.23 0.91 1 0.46
45.112 6 Sandy Silt to Clayey Silt 23.835 0.476 2.598 0.939 1.659 2.84 0.7695 0.80 0.490 0.90 1
45.768 6 Sandy Silt to Clayey Silt 21.247 0.34 2.636 0.96 1.676 2.84 0.76495 0.80 0.488 0.90 1
46.424 6 Sandy Silt to Clayey Silt 38.627 0.741 2.674 0.98 1.693 2.64 0.76046 0.79 0.486 0.90 1
47.08 6 Sandy Silt to Clayey Silt 60.696 1.489 2.711 1.001 1.71 2.53 0.75601 0.78 0.484 2.530 0.76 45.89 2.925 134.209 0.30 0.90 1 0.63
47.736 8 Sand to Silty Sand 90.165 1.255 2.751 1.021 1.73 2.24 0.75085 0.78 0.481 2.240 0.75 67.70 1.770 119.863 0.24 0.89 1 0.50
48.392 7 Silty Sand to Sandy Silt 85.591 1.276 2.79 1.042 1.748 2.28 0.74627 0.77 0.479 2.280 0.75 63.87 1.886 120.477 0.24 0.89 1 0.51
49.049 7 Silty Sand to Sandy Silt 65.48 1.381 2.828 1.062 1.766 2.48 0.74174 0.76 0.476 2.480 0.74 48.57 2.669 129.648 0.28 0.89 1 0.59
49.705 6 Sandy Silt to Clayey Silt 44.977 1.151 2.866 1.083 1.783 2.67 0.73751 0.76 0.474 0.89 1
50.361 6 Sandy Silt to Clayey Silt 39.353 0.871 2.903 1.103 1.8 2.69 0.73333 0.75 0.471 0.89 1
51.017 6 Sandy Silt to Clayey Silt 20.226 0.29 2.941 1.124 1.817 2.88 0.7292 0.74 0.469 0.89 1
51.673 6 Sandy Silt to Clayey Silt 20.951 0.397 2.979 1.144 1.834 2.93 0.72512 0.74 0.466 0.89 1
52.329 6 Sandy Silt to Clayey Silt 22.059 0.461 3.016 1.165 1.852 2.94 0.72084 0.73 0.463 0.88 1
52.986 6 Sandy Silt to Clayey Silt 20.971 0.388 3.054 1.185 1.869 2.94 0.71685 0.72 0.461 0.88 1
53.642 6 Sandy Silt to Clayey Silt 21.811 0.497 3.091 1.206 1.886 2.97 0.7129 0.72 0.458 0.88 1
54.298 5 Clayey Silt to Silty Clay 22.785 0.621 3.129 1.226 1.903 3 0.70899 0.71 0.455 0.88 1
54.954 6 Sandy Silt to Clayey Silt 23.597 0.582 3.167 1.246 1.92 2.96 0.70513 0.70 0.453 0.88 1
55.61 6 Sandy Silt to Clayey Silt 24.571 0.579 3.204 1.267 1.937 2.94 0.70131 0.70 0.450 0.88 1
56.266 5 Clayey Silt to Silty Clay 23.797 0.726 3.242 1.287 1.954 3.02 0.69753 0.69 0.447 0.87 1
56.923 5 Clayey Silt to Silty Clay 25.296 0.729 3.279 1.308 1.971 2.98 0.69379 0.69 0.445 0.87 1
57.579 6 Sandy Silt to Clayey Silt 24.169 0.526 3.317 1.328 1.989 2.94 0.68987 0.68 0.442 0.87 1
58.235 6 Sandy Silt to Clayey Silt 24.084 0.573 3.354 1.349 2.006 2.97 0.68621 0.67 0.440 0.87 1
58.891 5 Clayey Silt to Silty Clay 25.545 0.838 3.392 1.369 2.023 3.02 0.68259 0.67 0.437 0.87 1
59.547 5 Clayey Silt to Silty Clay 23.892 0.743 3.43 1.39 2.04 3.04 0.67901 0.66 0.435 0.87 1
60.203 5 Clayey Silt to Silty Clay 24.609 0.713 3.467 1.41 2.057 3.02 0.67547 0.66 0.432 0.87 1
60.86 5 Clayey Silt to Silty Clay 26.079 0.776 3.505 1.431 2.074 3 0.67196 0.65 0.430 0.86 1
61.516 6 Sandy Silt to Clayey Silt 25.296 0.655 3.542 1.451 2.091 2.98 0.66849 0.65 0.428 0.86 1
62.172 6 Sandy Silt to Clayey Silt 27.216 0.466 3.58 1.472 2.108 2.85 0.66505 0.64 0.425 0.86 1
62.828 6 Sandy Silt to Clayey Silt 29.374 0.542 3.618 1.492 2.126 2.84 0.66146 0.64 0.423 0.86 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-1 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type CQIc* F.S.

63.484 6 Sandy Silt to Clayey Silt 29.851 0.491 3.655 1.513 2.143 2.81 0.65809 0.63 0.421 0.86 1
64.14 6 Sandy Silt to Clayey Silt 30.72 0.615 3.693 1.533 2.16 2.85 0.65476 0.63 0.419 0.86 1
64.797 5 Clayey Silt to Silty Clay 32.592 0.959 3.73 1.554 2.177 2.92 0.65147 0.62 0.417 0.86 1
65.453 6 Sandy Silt to Clayey Silt 39.2 1.123 3.768 1.574 2.194 2.84 0.6482 0.62 0.415 0.85 1
66.109 5 Clayey Silt to Silty Clay 40.699 1.372 3.806 1.594 2.211 2.87 0.64497 0.61 0.413 0.85 1
66.765 6 Sandy Silt to Clayey Silt 54.795 1.727 3.843 1.615 2.228 2.74 0.64177 0.61 0.411 0.85 1
67.421 6 Sandy Silt to Clayey Silt 54.67 1.787 3.881 1.635 2.245 2.76 0.63861 0.61 0.409 0.85 1
68.077 6 Sandy Silt to Clayey Silt 25.927 0.5 3.918 1.656 2.262 2.94 0.63547 0.60 0.407 0.85 1
68.734 6 Sandy Silt to Clayey Silt 25.058 0.421 3.956 1.676 2.28 2.93 0.63218 0.60 0.405 0.85 1
69.39 6 Sandy Silt to Clayey Silt 26.318 0.476 3.994 1.697 2.297 2.93 0.62911 0.60 0.404 0.85 1
70.046 6 Sandy Silt to Clayey Silt 28.037 0.536 4.031 1.717 2.314 2.91 0.62607 0.59 0.402 0.85 1
70.702 6 Sandy Silt to Clayey Silt 24.532 0.398 4.069 1.738 2.331 2.94 0.62305 0.59 0.400 0.84 1
71.358 6 Sandy Silt to Clayey Silt 24.733 0.375 4.106 1.758 2.348 2.93 0.62007 0.58 0.399 0.84 1
72.014 6 Sandy Silt to Clayey Silt 33.614 0.56 4.144 1.779 2.365 2.81 0.61711 0.58 0.397 0.84 1
72.671 6 Sandy Silt to Clayey Silt 36.154 0.609 4.182 1.799 2.382 2.78 0.61418 0.58 0.396 0.84 1
73.327 7 Silty Sand to Sandy Silt 88.494 1.362 4.22 1.82 2.401 2.4 0.61094 0.58 0.394 2.400 0.61 54.06 2.312 125.018 0.26 0.84 1 0.66
73.983 8 Sand to Silty Sand 200.308 3.528 4.26 1.84 2.42 2.15 0.60773 0.57 0.393 2.150 0.61 121.73 1.553 189.028 0.78 1
74.639 9 Sand 259.533 3.171 4.301 1.861 2.44 1.96 0.6044 0.57 0.391 1.960 0.60 156.86 1.251 196.249 0.75 1
75.295 10 Gravelly Sand to Sand 323.418 1.424 4.342 1.881 2.461 1.61 0.60093 0.57 0.390 1.610 0.60 194.35 1.000 194.351 0.71 1
75.951 10 Gravelly Sand to Sand 304.443 0.904 4.384 1.902 2.483 1.55 0.59734 0.56 0.388 1.550 0.60 181.86 1.000 181.856 0.72 1
76.608 10 Gravelly Sand to Sand 406.736 1.278 4.426 1.922 2.504 1.46 0.59395 0.56 0.387 1.460 0.59 241.58 1.000 241.582 0.69 1
77.264 10 Gravelly Sand to Sand 435.995 1.024 4.468 1.943 2.525 1.37 0.5906 0.56 0.385 1.370 0.59 257.50 1.000 257.500 0.69 1
77.92 10 Gravelly Sand to Sand 344.961 1.615 4.509 1.963 2.546 1.62 0.58729 0.56 0.384 1.620 0.59 202.59 1.000 202.593 0.70 1
78.576 7 Silty Sand to Sandy Silt 93.326 2.375 4.548 1.983 2.565 2.54 0.58433 0.55 0.383 2.540 0.58 54.53 2.979 162.453 0.83 1
79.232 6 Sandy Silt to Clayey Silt 49.189 1.219 4.586 2.004 2.582 2.78 0.5817 0.55 0.382 0.83 1
79.888 6 Sandy Silt to Clayey Silt 81.313 2.325 4.623 2.024 2.599 2.63 0.5791 0.55 0.381 0.83 1
80.545 7 Silty Sand to Sandy Silt 147.118 2.95 4.662 2.045 2.617 2.32 0.57637 0.55 0.380 2.320 0.58 84.79 2.015 170.824 0.81 1
81.201 6 Sandy Silt to Clayey Silt 57.506 1.544 4.699 2.065 2.634 2.75 0.57381 0.54 0.379 0.82 1
81.857 6 Sandy Silt to Clayey Silt 36.173 0.678 4.737 2.086 2.651 2.86 0.57128 0.54 0.378 0.82 1
82.513 6 Sandy Silt to Clayey Silt 41.148 0.818 4.775 2.106 2.668 2.82 0.56877 0.54 0.377 0.82 1
83.169 6 Sandy Silt to Clayey Silt 37.395 0.783 4.812 2.127 2.686 2.87 0.56613 0.54 0.376 0.82 1
83.825 6 Sandy Silt to Clayey Silt 36.899 0.894 4.85 2.147 2.703 2.92 0.56367 0.54 0.375 0.82 1
84.482 6 Sandy Silt to Clayey Silt 38.369 1.147 4.887 2.168 2.72 2.96 0.56122 0.53 0.374 0.82 1
85.138 6 Sandy Silt to Clayey Silt 38.284 0.963 4.925 2.188 2.737 2.92 0.5588 0.53 0.373 0.82 1
85.794 6 Sandy Silt to Clayey Silt 42.352 0.863 4.963 2.209 2.754 2.82 0.5564 0.53 0.373 0.82 1
86.45 6 Sandy Silt to Clayey Silt 43.975 0.893 5 2.229 2.771 2.81 0.55402 0.53 0.372 0.82 1
87.106 7 Silty Sand to Sandy Silt 40.022 0.69 5.039 2.25 2.789 2.82 0.55152 0.53 0.371 0.81 1
87.762 6 Sandy Silt to Clayey Silt 46.372 1.053 5.076 2.27 2.806 2.82 0.54918 0.52 0.370 0.81 1
88.419 6 Sandy Silt to Clayey Silt 45.961 1.49 5.114 2.291 2.824 2.92 0.54672 0.52 0.369 0.81 1
89.075 11 Sitff Fine-Grained 80.282 4.241 5.157 2.311 2.846 2.84 0.54375 0.52 0.369 0.81 1
89.731 5 Clayey Silt to Silty Clay 63.704 2.783 5.194 2.331 2.863 2.88 0.54147 0.52 0.368 0.81 1
90.387 6 Sandy Silt to Clayey Silt 43.077 1.386 5.232 2.352 2.88 2.95 0.53922 0.52 0.367 0.81 1
91.043 6 Sandy Silt to Clayey Silt 43.946 1.006 5.27 2.372 2.897 2.86 0.53698 0.52 0.367 0.81 1
91.699 6 Sandy Silt to Clayey Silt 35.81 0.707 5.307 2.393 2.914 2.92 0.53476 0.52 0.366 0.81 1
92.356 7 Silty Sand to Sandy Silt 32.64 0.492 5.346 2.413 2.933 2.9 0.5323 0.51 0.365 0.81 1
93.012 6 Sandy Silt to Clayey Silt 34.941 0.582 5.383 2.434 2.95 2.9 0.53012 0.51 0.365 0.81 1
93.668 7 Silty Sand to Sandy Silt 42.886 0.644 5.422 2.454 2.968 2.78 0.52783 0.51 0.364 0.80 1
94.324 7 Silty Sand to Sandy Silt 42.772 0.72 5.461 2.475 2.986 2.81 0.52556 0.51 0.363 0.80 1
94.98 7 Silty Sand to Sandy Silt 45.379 0.794 5.499 2.495 3.004 2.8 0.52331 0.51 0.363 0.80 1
95.636 7 Silty Sand to Sandy Silt 51.5 0.931 5.538 2.516 3.022 2.75 0.52108 0.51 0.362 0.80 1
96.293 7 Silty Sand to Sandy Silt 49.848 0.858 5.577 2.536 3.04 2.76 0.51887 0.51 0.362 0.80 1
96.949 7 Silty Sand to Sandy Silt 51.395 0.871 5.615 2.557 3.059 2.74 0.51655 0.50 0.361 0.80 1
97.605 7 Silty Sand to Sandy Silt 43.669 0.767 5.654 2.577 3.077 2.82 0.51438 0.50 0.360 0.80 1
98.261 7 Silty Sand to Sandy Silt 54.116 1.044 5.693 2.598 3.095 2.76 0.51222 0.50 0.360 0.80 1
98.917 7 Silty Sand to Sandy Silt 56.141 1.05 5.731 2.618 3.113 2.73 0.51009 0.50 0.359 0.80 1
99.573 7 Silty Sand to Sandy Silt 53.801 1.141 5.77 2.639 3.131 2.79 0.50797 0.50 0.359 0.80 1
100.23 7 Silty Sand to Sandy Silt 44.691 0.796 5.809 2.659 3.149 2.83 0.50586 0.50 0.358 0.79 1
100.886 6 Sandy Silt to Clayey Silt 40.098 0.804 5.846 2.68 3.167 2.91 0.50378 0.50 0.358 0.79 1
101.542 7 Silty Sand to Sandy Silt 41.215 0.593 5.885 2.7 3.185 2.82 0.50171 0.50 0.357 0.79 1
102.198 7 Silty Sand to Sandy Silt 36.106 0.504 5.923 2.72 3.203 2.88 0.49966 0.49 0.357 0.79 1
102.854 7 Silty Sand to Sandy Silt 31.771 0.453 5.962 2.741 3.221 2.95 0.49762 0.49 0.356 0.79 1
103.511 7 Silty Sand to Sandy Silt 33.022 0.388 6.001 2.761 3.239 2.89 0.49561 0.49 0.356 0.79 1
104.167 7 Silty Sand to Sandy Silt 43.555 0.717 6.039 2.782 3.257 2.84 0.49361 0.49 0.355 0.79 1
104.823 7 Silty Sand to Sandy Silt 106.476 2.565 6.078 2.802 3.276 2.56 0.49151 0.49 0.355 2.560 0.49 52.33 3.091 161.741 0.79 1
105.479 7 Silty Sand to Sandy Silt 160.21 3.897 6.117 2.823 3.294 2.42 0.48954 0.49 0.354 2.420 0.49 78.43 2.396 187.906 0.77 1
106.135 10 Gravelly Sand to Sand 320.811 2.237 6.158 2.843 3.315 1.84 0.48726 0.49 0.354 1.840 0.49 156.32 1.137 177.741 0.67 1
106.791 10 Gravelly Sand to Sand 348.485 1.911 6.2 2.864 3.336 1.75 0.48501 0.49 0.353 1.750 0.49 169.02 1.072 181.120 0.65 1
107.448 9 Sand 252.075 2.662 6.241 2.884 3.357 2.04 0.48277 0.49 0.353 2.040 0.48 121.70 1.356 165.005 0.71 1
108.104 10 Gravelly Sand to Sand 354.196 1.675 6.283 2.905 3.378 1.71 0.48056 0.49 0.352 1.710 0.48 170.21 1.045 177.803 0.65 1
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 207150.10 PLATE NO.: 

HWY 101/TULLY INTERCHANGE
SAN JOSE, CALIFORNIA

CPT DATA CORRELATION
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-2 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.492 1.7 1.00 #VALUE! #VALUE! 1
1.148 1.7 1.00 #VALUE! #VALUE! 1
1.804 1.7 1.00 #VALUE! #VALUE! 1
2.461 1.7 1.00 #VALUE! #VALUE! 1
3.117 1.7 0.99 #VALUE! #VALUE! 1
3.773 1.7 0.99 #VALUE! #VALUE! 1
4.429 1.7 0.99 #VALUE! #VALUE! 1
5.085 7 Silty Sand to Sandy Silt 47.564 0.495 0.299 0.299 1.78 1.46765 0.99 0.386 1.780 1.47 69.81 1.092 76.253 0.12 1.00 1
5.741 8 Sand to Silty Sand 99.968 0.984 0.339 0.339 1.57 1.4295 0.99 0.386 1.570 1.43 142.90 1.000 142.904 0.35 1.00 1
6.398 8 Sand to Silty Sand 88.627 0.684 0.379 0.379 1.56 1.39329 0.99 0.385 1.560 1.39 123.48 1.000 123.483 0.26 1.00 1
7.054 8 Sand to Silty Sand 67.511 0.596 0.418 0.418 1.72 1.3597 0.99 0.384 1.720 1.36 91.79 1.051 96.507 0.16 1.00 1
7.71 8 Sand to Silty Sand 58.248 0.596 0.458 0.458 1.84 1.3269 0.98 0.384 1.840 1.33 77.29 1.137 87.880 0.14 1.00 1
8.366 7 Silty Sand to Sandy Silt 45.904 0.739 0.497 0.497 2.08 1.29641 0.98 0.383 2.080 1.30 59.51 1.420 84.484 0.14 1.00 1
9.022 6 Sandy Silt to Clayey Silt 34.246 0.775 0.534 0.534 2.3 1.26874 0.98 0.383 2.300 1.27 43.45 1.949 84.671 0.14 1.00 1
9.678 6 Sandy Silt to Clayey Silt 32.329 0.752 0.572 0.572 2.35 1.24153 0.98 0.382 2.350 1.24 40.14 2.120 85.078 0.14 1.00 1
10.335 6 Sandy Silt to Clayey Silt 34.201 0.665 0.61 0.61 2.3 1.21547 0.98 0.382 2.300 1.22 41.57 1.949 81.009 0.13 1.00 1
10.991 7 Silty Sand to Sandy Silt 37.036 0.464 0.648 0.648 2.17 1.19048 0.98 0.381 2.170 1.19 44.09 1.596 70.385 0.11 1.00 1
11.647 7 Silty Sand to Sandy Silt 37.07 0.411 0.687 0.687 2.16 1.16587 0.98 0.381 2.160 1.17 43.22 1.574 68.038 0.11 1.00 1
12.303 6 Sandy Silt to Clayey Silt 26.854 0.413 0.724 0.724 2.38 1.14345 0.97 0.380 2.380 1.14 30.71 2.233 68.554 0.11 1.00 1
12.959 6 Sandy Silt to Clayey Silt 22.392 0.341 0.762 0.762 2.47 1.1213 0.97 0.379 2.470 1.12 25.11 2.621 65.817 0.11 1.00 1
13.615 5 Clayey Silt to Silty Clay 9.943 0.22 0.8 0.019 0.781 2.89 1.11055 0.97 0.388 1.00 1
14.272 5 Clayey Silt to Silty Clay 7.42 0.114 0.837 0.04 0.798 2.95 1.1011 0.97 0.397 1.00 1
14.928 1 Sensitive Fines 8.032 0.082 0.874 0.06 0.814 2.83 1.09235 0.97 0.406 1.00 1
15.584 6 Sandy Silt to Clayey Silt 9.731 0.077 0.911 0.081 0.831 2.7 1.08321 0.97 0.414 1.00 1
16.24 6 Sandy Silt to Clayey Silt 14.761 0.119 0.949 0.101 0.848 2.51 1.07422 0.97 0.422 2.510 1.07 15.86 2.820 44.708 0.09 1.00 1 0.21
16.896 6 Sandy Silt to Clayey Silt 21.467 0.258 0.987 0.121 0.865 2.47 1.06538 0.96 0.429 2.470 1.07 22.87 2.621 59.950 0.10 1.00 1 0.23
17.552 6 Sandy Silt to Clayey Silt 15.73 0.146 1.024 0.142 0.882 2.54 1.05668 0.96 0.436 2.540 1.06 16.62 2.979 49.515 0.09 1.00 1 0.21
18.209 6 Sandy Silt to Clayey Silt 13.853 0.109 1.062 0.162 0.899 2.55 1.04812 0.96 0.443 2.550 1.05 14.52 3.034 44.056 0.09 1.00 1 0.20
18.865 6 Sandy Silt to Clayey Silt 11.831 0.094 1.099 0.183 0.916 2.63 1.0397 0.96 0.449 1.00 1
19.521 6 Sandy Silt to Clayey Silt 10.556 0.083 1.137 0.203 0.934 2.68 1.03093 0.96 0.455 1.00 1
20.177 6 Sandy Silt to Clayey Silt 12.728 0.126 1.175 0.224 0.951 2.66 1.02278 0.96 0.461 1.00 1
20.833 6 Sandy Silt to Clayey Silt 13.547 0.145 1.212 0.244 0.968 2.66 1.01476 0.95 0.466 1.00 1
21.49 6 Sandy Silt to Clayey Silt 13.809 0.132 1.25 0.265 0.985 2.64 1.00686 0.95 0.472 1.00 1
22.146 6 Sandy Silt to Clayey Silt 17.68 0.199 1.287 0.285 1.002 2.59 0.99909 0.95 0.476 2.590 1.00 17.66 3.266 57.691 0.10 1.00 1 0.21
22.802 6 Sandy Silt to Clayey Silt 17.736 0.216 1.325 0.306 1.019 2.62 0.99144 0.95 0.481 1.00 1
23.458 6 Sandy Silt to Clayey Silt 18.22 0.279 1.363 0.326 1.036 2.66 0.9839 0.95 0.486 0.99 1
24.114 7 Silty Sand to Sandy Silt 34.474 0.41 1.401 0.347 1.054 2.37 0.97604 0.94 0.490 2.370 0.98 33.65 2.194 73.825 0.12 0.99 1 0.24
24.77 6 Sandy Silt to Clayey Silt 23.968 0.398 1.439 0.367 1.072 2.6 0.96831 0.94 0.493 0.99 1
25.427 7 Silty Sand to Sandy Silt 50.578 0.617 1.477 0.388 1.09 2.24 0.9607 0.94 0.497 2.240 0.96 48.59 1.770 86.028 0.14 0.98 1 0.28
26.083 7 Silty Sand to Sandy Silt 49.914 0.5 1.516 0.408 1.108 2.21 0.95321 0.94 0.500 2.210 0.95 47.58 1.692 80.484 0.13 0.98 1 0.26
26.739 6 Sandy Silt to Clayey Silt 19.262 0.322 1.554 0.429 1.125 2.72 0.94624 0.94 0.504 0.98 1
27.395 6 Sandy Silt to Clayey Silt 31.444 0.482 1.591 0.449 1.142 2.5 0.93937 0.93 0.507 2.500 0.94 29.54 2.768 81.773 0.13 0.97 1 0.26
28.051 6 Sandy Silt to Clayey Silt 17.485 0.312 1.629 0.469 1.159 2.79 0.9326 0.93 0.510 0.97 1
28.707 5 Clayey Silt to Silty Clay 12.589 0.188 1.666 0.49 1.176 2.9 0.92593 0.93 0.512 0.97 1
29.364 6 Sandy Silt to Clayey Silt 22.726 0.367 1.704 0.51 1.194 2.66 0.91896 0.92 0.514 0.97 1
30.02 7 Silty Sand to Sandy Silt 40.601 0.432 1.743 0.531 1.212 2.34 0.91211 0.92 0.516 2.340 0.91 37.03 2.084 77.167 0.12 0.96 1 0.24
30.676 6 Sandy Silt to Clayey Silt 14.845 0.22 1.78 0.551 1.229 2.84 0.90572 0.92 0.518 0.96 1
31.332 5 Clayey Silt to Silty Clay 10.538 0.139 1.818 0.572 1.246 2.99 0.89943 0.91 0.520 0.96 1
31.988 5 Clayey Silt to Silty Clay 10.879 0.142 1.855 0.592 1.263 2.97 0.89322 0.91 0.521 0.95 1
32.644 6 Sandy Silt to Clayey Silt 18.501 0.191 1.893 0.613 1.28 2.66 0.8871 0.91 0.523 0.95 1
33.301 6 Sandy Silt to Clayey Silt 21.785 0.222 1.931 0.633 1.297 2.59 0.88106 0.90 0.524 2.590 0.88 19.19 3.266 62.688 0.10 0.95 1 0.20
33.957 6 Sandy Silt to Clayey Silt 31.817 0.549 1.968 0.654 1.314 2.58 0.8751 0.90 0.524 2.580 0.88 27.84 3.206 89.277 0.15 0.95 1 0.28
34.613 6 Sandy Silt to Clayey Silt 26.821 0.508 2.006 0.674 1.332 2.68 0.86888 0.89 0.525 0.94 1
35.269 5 Clayey Silt to Silty Clay 13.871 0.344 2.043 0.695 1.349 3.03 0.86308 0.89 0.525 0.94 1
35.925 5 Clayey Silt to Silty Clay 13.731 0.364 2.081 0.715 1.366 3.04 0.85737 0.88 0.525 0.94 1
36.581 5 Clayey Silt to Silty Clay 15.992 0.488 2.119 0.736 1.383 3.02 0.85172 0.88 0.525 0.94 1
37.238 5 Clayey Silt to Silty Clay 14.249 0.452 2.156 0.756 1.4 3.09 0.84615 0.87 0.525 0.93 1
37.894 5 Clayey Silt to Silty Clay 14.772 0.339 2.194 0.777 1.417 2.98 0.84066 0.87 0.525 0.93 1
38.55 6 Sandy Silt to Clayey Silt 23.428 0.394 2.231 0.797 1.434 2.7 0.83523 0.86 0.524 0.93 1
39.206 6 Sandy Silt to Clayey Silt 21.284 0.316 2.269 0.818 1.451 2.72 0.82988 0.86 0.523 0.93 1
39.862 6 Sandy Silt to Clayey Silt 27.623 0.395 2.307 0.838 1.469 2.62 0.82428 0.85 0.522 0.93 1
40.518 6 Sandy Silt to Clayey Silt 24.334 0.354 2.344 0.858 1.486 2.68 0.81906 0.85 0.521 0.92 1
41.175 6 Sandy Silt to Clayey Silt 20.913 0.322 2.382 0.879 1.503 2.76 0.81391 0.84 0.519 0.92 1
41.831 6 Sandy Silt to Clayey Silt 21.746 0.263 2.419 0.899 1.52 2.69 0.80882 0.83 0.518 0.92 1
42.487 6 Sandy Silt to Clayey Silt 19.735 0.219 2.457 0.92 1.537 2.72 0.8038 0.83 0.516 0.92 1
43.143 6 Sandy Silt to Clayey Silt 17.942 0.215 2.495 0.94 1.554 2.78 0.79884 0.82 0.515 0.92 1
43.799 6 Sandy Silt to Clayey Silt 16.131 0.28 2.532 0.961 1.571 2.91 0.79394 0.82 0.513 0.91 1
44.455 7 Silty Sand to Sandy Silt 41.348 0.595 2.571 0.981 1.589 2.5 0.78881 0.81 0.511 2.500 0.79 32.62 2.768 90.295 0.15 0.91 1 0.29
45.112 7 Silty Sand to Sandy Silt 58.493 1.085 2.609 1.002 1.608 2.45 0.78348 0.80 0.508 2.450 0.78 45.83 2.528 115.863 0.22 0.91 1 0.44
45.768 7 Silty Sand to Sandy Silt 71.009 1.174 2.648 1.022 1.626 2.35 0.77849 0.80 0.506 2.350 0.78 55.28 2.120 117.173 0.23 0.91 1 0.45
46.424 7 Silty Sand to Sandy Silt 67.394 1.279 2.687 1.043 1.644 2.41 0.77356 0.79 0.503 2.410 0.77 52.13 2.354 122.703 0.25 0.91 1 0.50
47.08 7 Silty Sand to Sandy Silt 69.995 1.352 2.725 1.063 1.662 2.41 0.76869 0.78 0.500 2.410 0.77 53.80 2.354 126.637 0.27 0.90 1 0.54
47.736 8 Sand to Silty Sand 91.585 0.995 2.765 1.084 1.681 2.16 0.76362 0.78 0.498 2.160 0.76 69.94 1.574 110.098 0.20 0.90 1 0.41
48.392 7 Silty Sand to Sandy Silt 76.824 1.057 2.804 1.104 1.699 2.29 0.75888 0.77 0.495 2.290 0.76 58.30 1.917 111.765 0.21 0.90 1 0.42
49.049 6 Sandy Silt to Clayey Silt 47.436 1.251 2.841 1.125 1.717 2.65 0.7542 0.76 0.492 0.90 1
49.705 6 Sandy Silt to Clayey Silt 29.945 0.603 2.879 1.145 1.734 2.77 0.74983 0.76 0.489 0.90 1
50.361 6 Sandy Silt to Clayey Silt 19.161 0.38 2.916 1.166 1.751 2.97 0.74551 0.75 0.486 0.89 1
51.017 6 Sandy Silt to Clayey Silt 18.599 0.369 2.954 1.186 1.768 2.99 0.74124 0.74 0.484 0.89 1
51.673 5 Clayey Silt to Silty Clay 18.231 0.447 2.992 1.207 1.785 3.05 0.73702 0.74 0.481 0.89 1
52.329 5 Clayey Silt to Silty Clay 18.432 0.449 3.029 1.227 1.802 3.03 0.73284 0.73 0.478 0.89 1
52.986 5 Clayey Silt to Silty Clay 18.042 0.491 3.067 1.247 1.819 3.05 0.72872 0.72 0.475 0.89 1
53.642 5 Clayey Silt to Silty Clay 18.231 0.572 3.104 1.268 1.836 3.08 0.72464 0.72 0.472 0.89 1
54.298 5 Clayey Silt to Silty Clay 18.081 0.567 3.142 1.288 1.854 3.09 0.72037 0.71 0.469 0.88 1
54.954 5 Clayey Silt to Silty Clay 20.465 0.558 3.18 1.309 1.871 3 0.71638 0.70 0.466 0.88 1
55.61 5 Clayey Silt to Silty Clay 18.454 0.572 3.217 1.329 1.888 3.08 0.71244 0.70 0.464 0.88 1
56.266 4 Silty Clay to Clay 19.072 0.77 3.255 1.35 1.905 3.15 0.70853 0.69 0.461 0.88 1
56.923 5 Clayey Silt to Silty Clay 18.56 0.657 3.292 1.37 1.922 3.13 0.70468 0.69 0.458 0.88 1
57.579 5 Clayey Silt to Silty Clay 18.616 0.606 3.33 1.391 1.939 3.1 0.70086 0.68 0.455 0.88 1
58.235 4 Silty Clay to Clay 19.796 0.824 3.368 1.411 1.956 3.15 0.69708 0.67 0.453 0.87 1
58.891 4 Silty Clay to Clay 20.437 0.834 3.405 1.432 1.973 3.14 0.69335 0.67 0.450 0.87 1
59.547 5 Clayey Silt to Silty Clay 19.485 0.63 3.443 1.452 1.991 3.09 0.68944 0.66 0.447 0.87 1
60.203 5 Clayey Silt to Silty Clay 20.276 0.691 3.48 1.473 2.008 3.09 0.68579 0.66 0.444 0.87 1
60.86 5 Clayey Silt to Silty Clay 20.331 0.684 3.518 1.493 2.025 3.1 0.68217 0.65 0.442 0.87 1
61.516 6 Sandy Silt to Clayey Silt 20.526 0.417 3.555 1.514 2.042 2.97 0.67859 0.65 0.439 0.87 1
62.172 6 Sandy Silt to Clayey Silt 19.952 0.408 3.593 1.534 2.059 2.98 0.67505 0.64 0.437 0.87 1
62.828 6 Sandy Silt to Clayey Silt 19.824 0.42 3.631 1.555 2.076 3 0.67155 0.64 0.435 0.86 1

CQIc* F.S.

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd & Idriss, 2001)

PROJECT NAME HWY 101/TULLY FAULT INFO
PROJECT NO. 207150.10 COAST RANGE - SIERRAN BLOCK BOUNDARY ZONE (CSB)
CPT NO. BR-2 a max  (g)= 0.6 FAULT M w  = 7.5

MSF = 1.00

Depth qc fs σv u σv'
(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CQIc* F.S.

CPT RESULT INPUT

CN* Ic

CSR CRR 7.5

γd CSR qc1NSoil Behavior Type

F.S.=(CRR 7.5 /CSR)*MSF*Kσ *Kα

KσKC (qc1N)cs CRR7.5 Kα

63.484 6 Sandy Silt to Clayey Silt 19.724 0.392 3.668 1.575 2.093 2.98 0.66808 0.63 0.432 0.86 1
64.14 5 Clayey Silt to Silty Clay 23.294 0.687 3.706 1.595 2.11 3.02 0.66465 0.63 0.430 0.86 1
64.797 5 Clayey Silt to Silty Clay 30.675 1.135 3.743 1.616 2.128 2.98 0.66106 0.62 0.428 0.86 1
65.453 5 Clayey Silt to Silty Clay 39.337 1.333 3.781 1.636 2.145 2.86 0.6577 0.62 0.426 0.86 1
66.109 6 Sandy Silt to Clayey Silt 31.165 0.822 3.819 1.657 2.162 2.9 0.65437 0.61 0.424 0.86 1
66.765 5 Clayey Silt to Silty Clay 22.904 0.624 3.856 1.677 2.179 3.06 0.65108 0.61 0.421 0.86 1
67.421 6 Sandy Silt to Clayey Silt 23.412 0.53 3.894 1.698 2.196 3 0.64782 0.61 0.420 0.85 1
68.077 6 Sandy Silt to Clayey Silt 26.932 0.62 3.931 1.718 2.213 2.93 0.64459 0.60 0.418 0.85 1
68.734 6 Sandy Silt to Clayey Silt 46.461 0.961 3.969 1.739 2.23 2.68 0.6414 0.60 0.416 0.85 1
69.39 8 Sand to Silty Sand 113.437 1.422 4.009 1.759 2.249 2.23 0.63787 0.60 0.414 2.230 0.64 72.36 1.743 126.153 0.27 0.84 1 0.64
70.046 6 Sandy Silt to Clayey Silt 63.751 1.852 4.046 1.78 2.267 2.67 0.63455 0.59 0.412 0.85 1
70.702 9 Sand 187.197 1.993 4.087 1.8 2.287 2.01 0.63091 0.59 0.410 2.010 0.63 118.11 1.313 155.105 0.43 0.79 1 1.04
71.358 10 Gravelly Sand to Sand 513.404 2.438 4.129 1.821 2.308 1.44 0.62714 0.58 0.408 1.440 0.63 321.98 1.000 321.975 0.72 1
72.014 10 Gravelly Sand to Sand 568.07 2.989 4.171 1.841 2.329 1.44 0.62341 0.58 0.406 1.440 0.62 354.14 1.000 354.138 0.71 1
72.671 10 Gravelly Sand to Sand 482.991 1.658 4.212 1.862 2.351 1.39 0.61954 0.58 0.404 1.390 0.62 299.23 1.000 299.234 0.71 1
73.327 10 Gravelly Sand to Sand 503.74 2.967 4.254 1.882 2.372 1.52 0.6159 0.58 0.402 1.520 0.62 310.25 1.000 310.254 0.71 1
73.983 10 Gravelly Sand to Sand 421.435 2.918 4.296 1.903 2.393 1.63 0.6123 0.57 0.401 1.630 0.61 258.05 1.000 258.045 0.71 1
74.639 10 Gravelly Sand to Sand 643.479 2.45 4.338 1.923 2.415 1.32 0.60858 0.57 0.399 1.320 0.61 391.61 1.000 391.605 0.70 1
75.295 10 Gravelly Sand to Sand 572.588 2.1 4.379 1.944 2.436 1.35 0.60506 0.57 0.397 1.350 0.61 346.45 1.000 346.450 0.70 1
75.951 10 Gravelly Sand to Sand 394.976 1.479 4.421 1.964 2.457 1.5 0.60159 0.56 0.396 1.500 0.60 237.61 1.000 237.612 0.70 1
76.608 10 Gravelly Sand to Sand 405.911 2.541 4.463 1.984 2.479 1.62 0.59799 0.56 0.394 1.620 0.60 242.73 1.000 242.730 0.70 1
77.264 9 Sand 354.804 3.261 4.504 2.005 2.499 1.78 0.59476 0.56 0.392 1.780 0.59 211.02 1.092 230.508 0.70 1
77.92 9 Sand 298.74 2.293 4.544 2.025 2.519 1.79 0.59156 0.56 0.391 1.790 0.59 176.72 1.099 194.295 0.72 1
78.576 10 Gravelly Sand to Sand 522.3 2.297 4.586 2.046 2.54 1.45 0.58824 0.55 0.390 1.450 0.59 307.24 1.000 307.235 0.69 1
79.232 10 Gravelly Sand to Sand 505.238 2.617 4.628 2.066 2.562 1.51 0.5848 0.55 0.388 1.510 0.58 295.46 1.000 295.461 0.69 1
79.888 9 Sand 287.216 2.128 4.669 2.087 2.582 1.8 0.5817 0.55 0.387 1.800 0.58 167.07 1.107 184.894 0.72 1
80.545 9 Sand 158.678 1.813 4.709 2.107 2.602 2.13 0.57864 0.55 0.386 2.130 0.58 91.82 1.512 138.806 0.33 0.79 1 0.85
81.201 10 Gravelly Sand to Sand 389.473 1.523 4.751 2.128 2.623 1.54 0.57546 0.54 0.384 1.540 0.58 224.13 1.000 224.128 0.68 1
81.857 9 Sand 177.516 2.126 4.792 2.148 2.644 2.11 0.57232 0.54 0.383 2.110 0.57 101.60 1.473 149.668 0.39 0.78 1 1.02
82.513 7 Silty Sand to Sandy Silt 117.52 2.85 4.831 2.169 2.662 2.46 0.56965 0.54 0.382 2.460 0.57 66.95 2.574 172.336 0.82 1
83.169 5 Clayey Silt to Silty Clay 38.423 1.501 4.868 2.189 2.679 3.02 0.56716 0.54 0.381 0.82 1
83.825 5 Clayey Silt to Silty Clay 34.942 1.352 4.906 2.21 2.696 3.06 0.56468 0.54 0.380 0.82 1
84.482 5 Clayey Silt to Silty Clay 33.237 0.986 4.943 2.23 2.713 3.02 0.56223 0.53 0.379 0.82 1
85.138 6 Sandy Silt to Clayey Silt 37.983 0.948 4.981 2.251 2.73 2.92 0.5598 0.53 0.379 0.82 1
85.794 6 Sandy Silt to Clayey Silt 39.754 0.877 5.019 2.271 2.747 2.87 0.55739 0.53 0.378 0.82 1
86.45 6 Sandy Silt to Clayey Silt 39.014 1.001 5.056 2.292 2.765 2.92 0.55485 0.53 0.377 0.82 1
87.106 5 Clayey Silt to Silty Clay 45.447 1.645 5.094 2.312 2.782 2.95 0.55249 0.53 0.376 0.81 1
87.762 5 Clayey Silt to Silty Clay 45.881 1.78 5.131 2.332 2.799 2.96 0.55014 0.52 0.375 0.81 1
88.419 5 Clayey Silt to Silty Clay 55.629 2 5.169 2.353 2.816 2.87 0.54781 0.52 0.375 0.81 1
89.075 5 Clayey Silt to Silty Clay 71.638 2.854 5.206 2.373 2.833 2.8 0.5455 0.52 0.374 0.81 1
89.731 5 Clayey Silt to Silty Clay 67.009 2.726 5.244 2.394 2.85 2.83 0.54321 0.52 0.373 0.81 1
90.387 6 Sandy Silt to Clayey Silt 49.954 1.588 5.282 2.414 2.867 2.88 0.54094 0.52 0.372 0.81 1
91.043 6 Sandy Silt to Clayey Silt 39.203 1.201 5.319 2.435 2.884 2.98 0.53869 0.52 0.372 0.81 1
91.699 6 Sandy Silt to Clayey Silt 33.822 0.954 5.357 2.455 2.902 3.02 0.53632 0.52 0.371 0.81 1
92.356 6 Sandy Silt to Clayey Silt 31.298 0.856 5.394 2.476 2.919 3.05 0.53411 0.51 0.370 0.81 1
93.012 6 Sandy Silt to Clayey Silt 32.891 0.869 5.432 2.496 2.936 3.02 0.53191 0.51 0.370 0.81 1
93.668 6 Sandy Silt to Clayey Silt 41.431 1.085 5.47 2.517 2.953 2.92 0.52974 0.51 0.369 0.81 1
94.324 6 Sandy Silt to Clayey Silt 38.925 1.232 5.507 2.537 2.97 3 0.52758 0.51 0.368 0.80 1
94.98 6 Sandy Silt to Clayey Silt 34.869 1.089 5.545 2.558 2.987 3.03 0.52544 0.51 0.368 0.80 1
95.636 6 Sandy Silt to Clayey Silt 37.281 1.197 5.582 2.578 3.004 3 0.52331 0.51 0.367 0.80 1
96.293 6 Sandy Silt to Clayey Silt 45.391 1.48 5.62 2.599 3.021 2.93 0.5212 0.51 0.367 0.80 1
96.949 6 Sandy Silt to Clayey Silt 45.442 1.383 5.658 2.619 3.039 2.91 0.51899 0.50 0.366 0.80 1
97.605 6 Sandy Silt to Clayey Silt 86.149 2.771 5.695 2.64 3.056 2.69 0.51692 0.50 0.366 0.80 1
98.261 6 Sandy Silt to Clayey Silt 117.024 3.986 5.733 2.66 3.073 2.61 0.51486 0.50 0.365 0.80 1
98.917 8 Sand to Silty Sand 172.414 2.685 5.772 2.681 3.092 2.25 0.51258 0.50 0.364 2.250 0.51 88.38 1.798 158.923 0.45 0.77 1 1.24
99.573 9 Sand 244.275 1.782 5.813 2.701 3.112 1.93 0.5102 0.50 0.364 1.930 0.51 124.63 1.218 151.857 0.41 0.72 1 1.12

1/29/2008  Liquefaction CPT (BR-2) 2 of 2





























 
 
 
 
 
 
 
 

 
APPENDIX F 

 
 
 























































































14-Jan-08Date:Advanced Technology Laboratories

Project: SANTA TERESA STOCKPILE, E8440-06-01
CLIENT: Geocon Consultants, Inc.

Lab Order: 096287
CASE NARRATIVE

Analytical Comments for Method 6010

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
096324-010AMS and 096324-010AMSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

Analytical Comments for Method 8015 (DRO/ORO)

Dilution was necessary for sample 096287-005A, due to sample matrix.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for sample 
096287-005AMSD; however, the analytical batch was validated by the Laboratory Control Sample 
(LCS).

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for sample 096287-
005AMSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Analytical Comments for Method 8270

Dilution was necessary for sample 096287-005A, due to sample matrix.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
096272-015AMS and 096272-015AMSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

Page 1 of 1

2 of 29



Project: SANTA TERESA STOCKPILE, E8440-06-0

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 14-Jan-08

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CL

EPA 3050B

RunID: ICP6_080110B 42664QC Batch: PrepDate: 1/9/2008

Antimony 1/10/2008 05:10 PM2.0 mg/Kg 1ND
Arsenic 1/10/2008 05:10 PM1.0 mg/Kg 13.4
Barium 1/10/2008 05:10 PM1.0 mg/Kg 1250
Beryllium 1/10/2008 05:10 PM1.0 mg/Kg 1ND
Cadmium 1/10/2008 05:10 PM1.0 mg/Kg 1ND
Chromium 1/10/2008 05:10 PM1.0 mg/Kg 1180
Cobalt 1/10/2008 05:10 PM1.0 mg/Kg 131
Copper 1/10/2008 05:10 PM2.0 mg/Kg 148
Lead 1/10/2008 05:10 PM1.0 mg/Kg 111
Molybdenum 1/10/2008 05:10 PM1.0 mg/Kg 1ND
Nickel 1/10/2008 05:10 PM1.0 mg/Kg 1370
Selenium 1/10/2008 05:10 PM1.0 mg/Kg 1ND
Silver 1/10/2008 05:10 PM1.0 mg/Kg 1ND
Thallium 1/10/2008 05:10 PM1.0 mg/Kg 1ND
Vanadium 1/10/2008 05:10 PM1.0 mg/Kg 154
Zinc 1/10/2008 05:10 PM1.0 mg/Kg 165

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: LKN

EPA 7471

RunID: AA5_080107B 42621QC Batch: PrepDate: 1/7/2008

Mercury 1/7/20080.10 mg/Kg 10.66

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: SANTA TERESA STOCKPILE, E8440-06-0

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 14-Jan-08

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: JNV

EPA 3550B

RunID: GC3_080109A 42685QC Batch: PrepDate: 1/9/2008

DRO 1/9/2008 10:48 PM2.0 mg/Kg 219
ORO 1/9/2008 10:48 PM2.0 mg/Kg 2110
 Surr: p-Terphenyl 1/9/2008 10:48 PM26-127 %REC 265.0

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: AAHRunID: GC2_080109A E08VS007QC Batch: PrepDate:

GRO 1/9/2008 01:35 PM1.0 mg/Kg 1ND
 Surr: Bromofluorobenzene (FID) 1/9/2008 01:35 PM42-142 %REC 199.5

PCBS BY GC/ECD
EPA 8082

Analyst: HL

EPA 3550B

RunID: GC4_080108B 42649QC Batch: PrepDate: 1/8/2008

Aroclor 1016 1/9/2008 09:59 AM16 µg/Kg 1ND
Aroclor 1221 1/9/2008 09:59 AM33 µg/Kg 1ND
Aroclor 1232 1/9/2008 09:59 AM16 µg/Kg 1ND
Aroclor 1242 1/9/2008 09:59 AM16 µg/Kg 1ND
Aroclor 1248 1/9/2008 09:59 AM16 µg/Kg 1ND
Aroclor 1254 1/9/2008 09:59 AM16 µg/Kg 1ND
Aroclor 1260 1/9/2008 09:59 AM16 µg/Kg 1ND
Aroclor 1262 1/9/2008 09:59 AM16 µg/Kg 1ND
Aroclor 1268 1/9/2008 09:59 AM16 µg/Kg 1ND
 Surr: Decachlorobiphenyl 1/9/2008 09:59 AM41-127 %REC 166.9
 Surr: Tetrachloro-m-xylene 1/9/2008 09:59 AM54-127 %REC 171.3

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: SANTA TERESA STOCKPILE, E8440-06-0

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 14-Jan-08

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080109A 42649QC Batch: PrepDate: 1/8/2008

4,4´-DDD 1/9/2008 04:11 PM2.0 µg/Kg 1ND
4,4´-DDE 1/9/2008 04:11 PM2.0 µg/Kg 1ND
4,4´-DDT 1/9/2008 04:11 PM2.0 µg/Kg 1ND
Aldrin 1/9/2008 04:11 PM1.0 µg/Kg 1ND
alpha-BHC 1/9/2008 04:11 PM1.0 µg/Kg 1ND
alpha-Chlordane 1/9/2008 04:11 PM1.0 µg/Kg 1ND
beta-BHC 1/9/2008 04:11 PM1.0 µg/Kg 1ND
Chlordane 1/9/2008 04:11 PM8.5 µg/Kg 1ND
delta-BHC 1/9/2008 04:11 PM1.0 µg/Kg 1ND
Dieldrin 1/9/2008 04:11 PM2.0 µg/Kg 1ND
Endosulfan I 1/9/2008 04:11 PM1.0 µg/Kg 1ND
Endosulfan II 1/9/2008 04:11 PM2.0 µg/Kg 1ND
Endosulfan sulfate 1/9/2008 04:11 PM2.0 µg/Kg 1ND
Endrin 1/9/2008 04:11 PM2.0 µg/Kg 1ND
Endrin aldehyde 1/9/2008 04:11 PM2.0 µg/Kg 1ND
Endrin ketone 1/9/2008 04:11 PM2.0 µg/Kg 1ND
gamma-BHC 1/9/2008 04:11 PM1.0 µg/Kg 1ND
gamma-Chlordane 1/9/2008 04:11 PM1.0 µg/Kg 1ND
Heptachlor 1/9/2008 04:11 PM1.0 µg/Kg 1ND
Heptachlor epoxide 1/9/2008 04:11 PM1.0 µg/Kg 1ND
Methoxychlor 1/9/2008 04:11 PM8.5 µg/Kg 1ND
Toxaphene 1/9/2008 04:11 PM85 µg/Kg 1ND
 Surr: Decachlorobiphenyl 1/9/2008 04:11 PM31-132 %REC 146.3
 Surr: Tetrachloro-m-xylene 1/9/2008 04:11 PM34-106 %REC 145.8

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: SANTA TERESA STOCKPILE, E8440-06-0

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 14-Jan-08

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: AAHRunID: MS4_080110B K08VS010QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,1,1-Trichloroethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,1,2,2-Tetrachloroethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,1,2-Trichloroethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,1-Dichloroethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,1-Dichloroethene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,1-Dichloropropene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,2,3-Trichlorobenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,2,3-Trichloropropane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,2,4-Trichlorobenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,2,4-Trimethylbenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,2-Dibromo-3-chloropropane 1/10/2008 09:22 PM10 µg/Kg 1ND
1,2-Dibromoethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,2-Dichlorobenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,2-Dichloroethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,2-Dichloropropane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,3,5-Trimethylbenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,3-Dichlorobenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,3-Dichloropropane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
1,4-Dichlorobenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
2,2-Dichloropropane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
2-Chlorotoluene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
4-Chlorotoluene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
4-Isopropyltoluene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Benzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Bromobenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Bromodichloromethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Bromoform 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Bromomethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Carbon tetrachloride 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Chlorobenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Chloroethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Chloroform 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Chloromethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
cis-1,2-Dichloroethene 1/10/2008 09:22 PM5.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: SANTA TERESA STOCKPILE, E8440-06-0

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 14-Jan-08

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: AAHRunID: MS4_080110B K08VS010QC Batch: PrepDate:

cis-1,3-Dichloropropene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Dibromochloromethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Dibromomethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Dichlorodifluoromethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Ethylbenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Hexachlorobutadiene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Isopropylbenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
m,p-Xylene 1/10/2008 09:22 PM10 µg/Kg 1ND
Methylene chloride 1/10/2008 09:22 PM5.0 µg/Kg 149
n-Butylbenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
n-Propylbenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Naphthalene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
o-Xylene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
sec-Butylbenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Styrene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
tert-Butylbenzene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Tetrachloroethene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Toluene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
trans-1,2-Dichloroethene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Trichloroethene 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Trichlorofluoromethane 1/10/2008 09:22 PM5.0 µg/Kg 1ND
Vinyl chloride 1/10/2008 09:22 PM5.0 µg/Kg 1ND
 Surr: 1,2-Dichloroethane-d4 1/10/2008 09:22 PM70-130 %REC 189.9
 Surr: 4-Bromofluorobenzene 1/10/2008 09:22 PM70-130 %REC 189.1
 Surr: Dibromofluoromethane 1/10/2008 09:22 PM70-130 %REC 194.9
 Surr: Toluene-d8 1/10/2008 09:22 PM70-130 %REC 199.5

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: SANTA TERESA STOCKPILE, E8440-06-0

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 14-Jan-08

PQL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: MFR

EPA 3550B

RunID: MS6_080108A 42652QC Batch: PrepDate: 1/8/2008

1,2,4-Trichlorobenzene 1/9/2008 04:22 AM3300 µg/Kg 10ND
1,2-Dichlorobenzene 1/9/2008 04:22 AM3300 µg/Kg 10ND
1,3-Dichlorobenzene 1/9/2008 04:22 AM3300 µg/Kg 10ND
1,4-Dichlorobenzene 1/9/2008 04:22 AM3300 µg/Kg 10ND
2,4,5-Trichlorophenol 1/9/2008 04:22 AM3300 µg/Kg 10ND
2,4,6-Trichlorophenol 1/9/2008 04:22 AM3300 µg/Kg 10ND
2,4-Dichlorophenol 1/9/2008 04:22 AM16000 µg/Kg 10ND
2,4-Dimethylphenol 1/9/2008 04:22 AM3300 µg/Kg 10ND
2,4-Dinitrophenol 1/9/2008 04:22 AM16000 µg/Kg 10ND
2,4-Dinitrotoluene 1/9/2008 04:22 AM3300 µg/Kg 10ND
2,6-Dinitrotoluene 1/9/2008 04:22 AM3300 µg/Kg 10ND
2-Chloronaphthalene 1/9/2008 04:22 AM3300 µg/Kg 10ND
2-Chlorophenol 1/9/2008 04:22 AM3300 µg/Kg 10ND
2-Methylnaphthalene 1/9/2008 04:22 AM3300 µg/Kg 10ND
2-Methylphenol 1/9/2008 04:22 AM3300 µg/Kg 10ND
2-Nitroaniline 1/9/2008 04:22 AM16000 µg/Kg 10ND
2-Nitrophenol 1/9/2008 04:22 AM3300 µg/Kg 10ND
3,3´-Dichlorobenzidine 1/9/2008 04:22 AM6600 µg/Kg 10ND
3-Nitroaniline 1/9/2008 04:22 AM16000 µg/Kg 10ND
4,6-Dinitro-2-methylphenol 1/9/2008 04:22 AM16000 µg/Kg 10ND
4-Bromophenyl-phenylether 1/9/2008 04:22 AM3300 µg/Kg 10ND
4-Chloro-3-methylphenol 1/9/2008 04:22 AM6600 µg/Kg 10ND
4-Chloroaniline 1/9/2008 04:22 AM6600 µg/Kg 10ND
4-Chlorophenyl-phenylether 1/9/2008 04:22 AM3300 µg/Kg 10ND
4-Methylphenol 1/9/2008 04:22 AM3300 µg/Kg 10ND
4-Nitroaniline 1/9/2008 04:22 AM16000 µg/Kg 10ND
4-Nitrophenol 1/9/2008 04:22 AM16000 µg/Kg 10ND
Acenaphthene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Acenaphthylene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Anthracene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Benzidine (M) 1/9/2008 04:22 AM16000 µg/Kg 10ND
Benzo(a)anthracene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Benzo(a)pyrene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Benzo(b)fluoranthene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Benzo(g,h,i)perylene 1/9/2008 04:22 AM3300 µg/Kg 10ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: SANTA TERESA STOCKPILE, E8440-06-0

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 14-Jan-08

PQL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: MFR

EPA 3550B

RunID: MS6_080108A 42652QC Batch: PrepDate: 1/8/2008

Benzo(k)fluoranthene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Benzoic acid 1/9/2008 04:22 AM16000 µg/Kg 10ND
Benzyl alcohol 1/9/2008 04:22 AM6600 µg/Kg 10ND
Bis(2-chloroethoxy)methane 1/9/2008 04:22 AM3300 µg/Kg 10ND
Bis(2-chloroethyl)ether 1/9/2008 04:22 AM3300 µg/Kg 10ND
Bis(2-chloroisopropyl)ether 1/9/2008 04:22 AM3300 µg/Kg 10ND
Bis(2-ethylhexyl)phthalate 1/9/2008 04:22 AM3300 µg/Kg 10ND
Butylbenzylphthalate 1/9/2008 04:22 AM3300 µg/Kg 10ND
Chrysene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Di-n-butylphthalate 1/9/2008 04:22 AM3300 µg/Kg 10ND
Di-n-octylphthalate 1/9/2008 04:22 AM3300 µg/Kg 10ND
Dibenz(a,h)anthracene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Dibenzofuran 1/9/2008 04:22 AM3300 µg/Kg 10ND
Diethylphthalate 1/9/2008 04:22 AM3300 µg/Kg 10ND
Dimethylphthalate 1/9/2008 04:22 AM3300 µg/Kg 10ND
Fluoranthene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Fluorene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Hexachlorobenzene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Hexachlorobutadiene 1/9/2008 04:22 AM6600 µg/Kg 10ND
Hexachlorocyclopentadiene 1/9/2008 04:22 AM6600 µg/Kg 10ND
Hexachloroethane 1/9/2008 04:22 AM3300 µg/Kg 10ND
Indeno(1,2,3-cd)pyrene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Isophorone 1/9/2008 04:22 AM3300 µg/Kg 10ND
N-Nitrosodi-n-propylamine 1/9/2008 04:22 AM3300 µg/Kg 10ND
N-Nitrosodiphenylamine 1/9/2008 04:22 AM3300 µg/Kg 10ND
Naphthalene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Nitrobenzene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Pentachlorophenol 1/9/2008 04:22 AM16000 µg/Kg 10ND
Phenanthrene 1/9/2008 04:22 AM3300 µg/Kg 10ND
Phenol 1/9/2008 04:22 AM3300 µg/Kg 10ND
Pyrene 1/9/2008 04:22 AM3300 µg/Kg 10ND
 Surr: 1,2-Dichlorobenzene-d4 1/9/2008 04:22 AM40-97 %REC 1081.7
 Surr: 2,4,6-Tribromophenol 1/9/2008 04:22 AM31-148 %REC 1075.8
 Surr: 2-Chlorophenol-d4 1/9/2008 04:22 AM49-103 %REC 1082.4
 Surr: 2-Fluorobiphenyl 1/9/2008 04:22 AM55-102 %REC 1093.7

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: SANTA TERESA STOCKPILE, E8440-06-0

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 14-Jan-08

PQL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: MFR

EPA 3550B

RunID: MS6_080108A 42652QC Batch: PrepDate: 1/8/2008

 Surr: 2-Fluorophenol 1/9/2008 04:22 AM45-105 %REC 1078.0
 Surr: 4-Terphenyl-d14 1/9/2008 04:22 AM52-124 %REC 1095.4
 Surr: Nitrobenzene-d5 1/9/2008 04:22 AM48-109 %REC 1076.6
 Surr: Phenol-d5 1/9/2008 04:22 AM47-108 %REC 1079.6

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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14-Jan-08Date:Advanced Technology Laboratories

Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_S

Sample ID: MB-42664

Batch ID: 42664 TestNo: EPA 6010B Analysis Date: 1/10/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 89735

SeqNo: 1371073

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.0ND
Arsenic 1.00.198
Barium 1.0ND
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.0ND
Cobalt 1.0ND
Copper 2.0ND
Lead 1.0ND
Molybdenum 1.0ND
Nickel 1.0ND
Selenium 1.0ND
Silver 1.0ND
Thallium 1.0ND
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-42664

Batch ID: 42664 TestNo: EPA 6010B Analysis Date: 1/10/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 89735

SeqNo: 1371074

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 91.2 80 1202.0 045.598
Arsenic 50.00 89.4 80 1201.0 0.197644.920
Barium 50.00 90.1 80 1201.0 045.064
Beryllium 50.00 96.0 80 1201.0 048.017
Cadmium 50.00 92.1 80 1201.0 046.027
Chromium 50.00 94.3 80 1201.0 047.160
Cobalt 50.00 93.9 80 1201.0 046.932

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_S

Sample ID: LCS-42664

Batch ID: 42664 TestNo: EPA 6010B Analysis Date: 1/10/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 89735

SeqNo: 1371074

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 96.1 80 1202.0 048.061
Lead 50.00 92.8 80 1201.0 046.398
Molybdenum 50.00 95.3 80 1201.0 047.649
Nickel 50.00 91.7 80 1201.0 045.864
Selenium 50.00 86.2 80 1201.0 043.125
Silver 50.00 90.1 80 1201.0 045.036
Thallium 50.00 94.6 80 1201.0 047.297
Vanadium 50.00 90.8 80 1201.0 045.381
Zinc 50.00 88.6 80 1201.0 044.318

Sample ID: 096324-010AMS

Batch ID: 42664 TestNo: EPA 6010B Analysis Date: 1/10/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89735

SeqNo: 1371093

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 73.2 24 1102.0 0.831092.388
Arsenic 125.0 160 61 104 S1.0 220.8421.113
Barium 125.0 101 35 1351.0 57.27183.571
Beryllium 125.0 83.4 64 1041.0 0.2505104.452
Cadmium 125.0 92.3 65 1061.0 3.877119.251
Chromium 125.0 93.5 47 1221.0 14.27131.092
Cobalt 125.0 77.4 55 1111.0 8.763105.564
Copper 125.0 103 52 1322.0 45.77174.669
Lead 125.0 81.1 37 1281.0 26.86128.241
Molybdenum 125.0 81.9 58 1081.0 0102.376
Nickel 125.0 84.6 48 1201.0 23.52129.234
Selenium 125.0 75.7 57 1051.0 094.650
Silver 125.0 92.5 44 1161.0 0115.608
Thallium 125.0 85.1 55 1031.0 0106.371
Vanadium 125.0 88.7 57 1161.0 15.04125.892
Zinc 125.0 82.4 41 1201.0 58.37161.420

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_S

Sample ID: 096324-010AMSD

Batch ID: 42664 TestNo: EPA 6010B Analysis Date: 1/10/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89735

SeqNo: 1371094

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 72.2 24 110 202.0 0.8310 92.39 1.3691.140
Arsenic 125.0 124 61 104 20 S1.0 220.8 421.1 11.4375.766
Barium 125.0 86.0 35 135 201.0 57.27 183.6 10.8164.806
Beryllium 125.0 81.2 64 104 201.0 0.2505 104.5 2.62101.749
Cadmium 125.0 90.2 65 106 201.0 3.877 119.3 2.26116.585
Chromium 125.0 90.5 47 122 201.0 14.27 131.1 2.88127.368
Cobalt 125.0 76.1 55 111 201.0 8.763 105.6 1.56103.927
Copper 125.0 101 52 132 202.0 45.77 174.7 1.83171.498
Lead 125.0 76.4 37 128 201.0 26.86 128.2 4.70122.356
Molybdenum 125.0 80.5 58 108 201.0 0 102.4 1.67100.684
Nickel 125.0 81.3 48 120 201.0 23.52 129.2 3.17125.195
Selenium 125.0 74.5 57 105 201.0 0 94.65 1.6393.116
Silver 125.0 90.5 44 116 201.0 0 115.6 2.12113.180
Thallium 125.0 84.2 55 103 201.0 0 106.4 1.06105.244
Vanadium 125.0 86.6 57 116 201.0 15.04 125.9 2.10123.279
Zinc 125.0 76.9 41 120 201.0 58.37 161.4 4.35154.546

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 7471_S

Sample ID: 096290-001A-MS

Batch ID: 42621 TestNo: EPA 7471A Analysis Date: 1/7/2008

Prep Date: 1/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89561

SeqNo: 1368336

MSSampType: TestCode: 7471_S

EPA 7471

Mercury 0.8300 100 58 1680.10 00.834

Sample ID: 096290-001A-MSD

Batch ID: 42621 TestNo: EPA 7471A Analysis Date: 1/7/2008

Prep Date: 1/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89561

SeqNo: 1368337

MSDSampType: TestCode: 7471_S

EPA 7471

Mercury 0.8300 104 58 168 200.10 0 0.8336 3.210.861

Sample ID: LCS-42621

Batch ID: 42621 TestNo: EPA 7471A Analysis Date: 1/7/2008

Prep Date: 1/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 89561

SeqNo: 1368338

LCSSampType: TestCode: 7471_S

EPA 7471

Mercury 0.8300 96.1 80 1200.10 00.797

Sample ID: MB-42621

Batch ID: 42621 TestNo: EPA 7471A Analysis Date: 1/7/2008

Prep Date: 1/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 89561

SeqNo: 1368339

MBLKSampType: TestCode: 7471_S

EPA 7471

Mercury 0.10ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8015_S_DM LL

Sample ID: MB-42685

Batch ID: 42685 TestNo: EPA 8015B(M Analysis Date: 1/9/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 89691

SeqNo: 1370031

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND
ORO 1.0ND
 Surr: p-Terphenyl 2.670 88.2 26 1272.354

Sample ID: LCS-42685

Batch ID: 42685 TestNo: EPA 8015B(M Analysis Date: 1/9/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 89691

SeqNo: 1370032

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 72.6 27 1051.0 023.957
 Surr: p-Terphenyl 2.670 104 26 1272.764

Sample ID: 096287-005AMS

Batch ID: 42685 TestNo: EPA 8015B(M Analysis Date: 1/9/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: COMPOSITE STS - 1

RunNo: 89691

SeqNo: 1370033

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 33.0 14 1022.0 19.2030.101
 Surr: p-Terphenyl 2.670 71.6 26 1271.910

Sample ID: 096287-005AMSD

Batch ID: 42685 TestNo: EPA 8015B(M Analysis Date: 1/9/2008

Prep Date: 1/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: COMPOSITE STS - 1

RunNo: 89691

SeqNo: 1370034

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 136 14 102 20 SR10 19.20 30.10 72.063.995
 Surr: p-Terphenyl 2.670 83.1 26 127 002.220

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8015_S_GAS

Sample ID: 096273-001AMS

Batch ID: E08VS007 TestNo: EPA 8015B(M Analysis Date: 1/9/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89620

SeqNo: 1370227

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 93.9 33 1201.0 04.693
 Surr: Bromofluorobenzene (FID) 100.0 93.7 42 14293.704

Sample ID: 096273-001AMSD

Batch ID: E08VS007 TestNo: EPA 8015B(M Analysis Date: 1/9/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89620

SeqNo: 1370228

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 91.6 33 120 201.0 0 4.693 2.424.581
 Surr: Bromofluorobenzene (FID) 100.0 97.0 42 142 20097.019

Sample ID: E080109LCS1

Batch ID: E08VS007 TestNo: EPA 8015B(M Analysis Date: 1/9/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 89620

SeqNo: 1370231

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 110 74 1181.0 05.499
 Surr: Bromofluorobenzene (FID) 100.0 97.7 42 14297.708

Sample ID: E080109MB1

Batch ID: E08VS007 TestNo: EPA 8015B(M Analysis Date: 1/9/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 89620

SeqNo: 1370244

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND
 Surr: Bromofluorobenzene (FID) 100.0 96.4 42 14296.398

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8081_S

Sample ID: MB-42649

Batch ID: 42649 TestNo: EPA 8081A Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89647

SeqNo: 1369342

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND
4,4´-DDE 2.0ND
4,4´-DDT 2.0ND
Aldrin 1.0ND
alpha-BHC 1.0ND
alpha-Chlordane 1.0ND
beta-BHC 1.0ND
Chlordane 8.5ND
delta-BHC 1.0ND
Dieldrin 2.0ND
Endosulfan I 1.0ND
Endosulfan II 2.0ND
Endosulfan sulfate 2.0ND
Endrin 2.0ND
Endrin aldehyde 2.0ND
Endrin ketone 2.0ND
gamma-BHC 1.0ND
gamma-Chlordane 1.0ND
Heptachlor 1.0ND
Heptachlor epoxide 1.0ND
Methoxychlor 8.5ND
Toxaphene 85ND
 Surr: Tetrachloro-m-xylene 16.67 69.2 34 10611.528
 Surr: Decachlorobiphenyl 16.67 75.5 31 13212.579

Sample ID: LCS-42649

Batch ID: 42649 TestNo: EPA 8081A Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 89647

SeqNo: 1369343

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 76.9 59 1111.0 012.822

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8081_S

Sample ID: LCS-42649

Batch ID: 42649 TestNo: EPA 8081A Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 89647

SeqNo: 1369343

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 83.0 57 1052.0 013.831
Endrin 16.67 89.0 52 1392.0 014.838
gamma-BHC 16.67 79.6 58 1111.0 013.277
Heptachlor 16.67 84.0 59 1141.0 013.999
 Surr: Tetrachloro-m-xylene 16.67 76.9 34 10612.827
 Surr: Decachlorobiphenyl 16.67 80.0 31 13213.330

Sample ID: MB-42649MS

Batch ID: 42649 TestNo: EPA 8081A Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89647

SeqNo: 1369344

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 80.9 33 1222.0 013.487
Aldrin 16.67 76.9 36 1181.0 012.826
Dieldrin 16.67 83.3 35 1162.0 013.880
Endrin 16.67 90.5 39 1402.0 015.092
gamma-BHC 16.67 79.1 34 1171.0 013.190
Heptachlor 16.67 84.0 37 1211.0 013.998
 Surr: Tetrachloro-m-xylene 16.67 75.8 34 10612.643
 Surr: Decachlorobiphenyl 16.67 80.6 31 13213.430

Sample ID: MB-42649MSD

Batch ID: 42649 TestNo: EPA 8081A Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89647

SeqNo: 1369345

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 81.9 33 122 202.0 0 13.49 1.2013.650
Aldrin 16.67 77.9 36 118 201.0 0 12.83 1.2012.981
Dieldrin 16.67 83.9 35 116 202.0 0 13.88 0.73513.983
Endrin 16.67 90.4 39 140 202.0 0 15.09 0.12415.073
gamma-BHC 16.67 79.9 34 117 201.0 0 13.19 1.0113.324
Heptachlor 16.67 85.2 37 121 201.0 0 14.00 1.4414.201

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8081_S

Sample ID: MB-42649MSD

Batch ID: 42649 TestNo: EPA 8081A Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89647

SeqNo: 1369345

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 76.3 34 106 20012.722
 Surr: Decachlorobiphenyl 16.67 80.6 31 132 20013.436

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8082_S

Sample ID: MB-42649

Batch ID: 42649 TestNo: EPA 8082 Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89630

SeqNo: 1369112

MBLKSampType: TestCode: 8082_S

EPA 3550B

Aroclor 1016 16ND
Aroclor 1221 33ND
Aroclor 1232 16ND
Aroclor 1242 16ND
Aroclor 1248 16ND
Aroclor 1254 16ND
Aroclor 1260 16ND
Aroclor 1262 16ND
Aroclor 1268 16ND
 Surr: Decachlorobiphenyl 16.67 87.5 41 12714.582
 Surr: Tetrachloro-m-xylene 16.67 89.4 54 12714.895

Sample ID: LCSA-42649

Batch ID: 42649 TestNo: EPA 8082 Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 89630

SeqNo: 1369113

LCSSampType: TestCode: 8082_S

EPA 3550B

Aroclor 1016 166.7 85.1 53 11116 0141.845
Aroclor 1260 166.7 90.9 53 11416 0151.533
 Surr: Decachlorobiphenyl 16.67 95.2 41 12715.873
 Surr: Tetrachloro-m-xylene 16.67 94.2 54 12715.697

Sample ID: MB-42649MSA

Batch ID: 42649 TestNo: EPA 8082 Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89630

SeqNo: 1369114

MSSampType: TestCode: 8082_S

EPA 3550B

Aroclor 1016 166.7 80.9 43 11616 0134.890
Aroclor 1260 166.7 85.5 40 12616 0142.512
 Surr: Decachlorobiphenyl 16.67 94.6 41 12715.773
 Surr: Tetrachloro-m-xylene 16.67 96.9 54 12716.148

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8082_S

Sample ID: MB-42649MSDA

Batch ID: 42649 TestNo: EPA 8082 Analysis Date: 1/9/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89630

SeqNo: 1369115

MSDSampType: TestCode: 8082_S

EPA 3550B

Aroclor 1016 166.7 80.4 43 116 2016 0 134.9 0.623134.052
Aroclor 1260 166.7 85.1 40 126 2016 0 142.5 0.456141.863
 Surr: Decachlorobiphenyl 16.67 94.0 41 127 0015.665
 Surr: Tetrachloro-m-xylene 16.67 96.0 54 127 0016.008

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K080110LCS2

Batch ID: K08VS010 TestNo: EPA 8260B Analysis Date: 1/10/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 89716

SeqNo: 1370370

LCSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 93.5 70 1305.0 046.760
Benzene 50.00 103 70 1305.0 051.400
Chlorobenzene 50.00 96.4 70 1305.0 048.180
MTBE 50.00 86.1 70 1305.0 043.070
Toluene 50.00 99.3 70 1305.0 049.670
Trichloroethene 50.00 98.7 70 1305.0 049.340
 Surr: 1,2-Dichloroethane-d4 50.00 78.9 70 13039.460
 Surr: 4-Bromofluorobenzene 50.00 89.1 70 13044.560
 Surr: Dibromofluoromethane 50.00 85.3 70 13042.670
 Surr: Toluene-d8 50.00 96.9 70 13048.440

Sample ID: K080110MB4

Batch ID: K08VS010 TestNo: EPA 8260B Analysis Date: 1/10/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89716

SeqNo: 1370372

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND
1,1,1-Trichloroethane 5.0ND
1,1,2,2-Tetrachloroethane 5.0ND
1,1,2-Trichloroethane 5.0ND
1,1-Dichloroethane 5.0ND
1,1-Dichloroethene 5.0ND
1,1-Dichloropropene 5.0ND
1,2,3-Trichlorobenzene 5.0ND
1,2,3-Trichloropropane 5.0ND
1,2,4-Trichlorobenzene 5.0ND
1,2,4-Trimethylbenzene 5.0ND
1,2-Dibromo-3-chloropropane 10ND
1,2-Dibromoethane 5.0ND
1,2-Dichlorobenzene 5.0ND
1,2-Dichloroethane 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K080110MB4

Batch ID: K08VS010 TestNo: EPA 8260B Analysis Date: 1/10/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89716

SeqNo: 1370372

MBLKSampType: TestCode: 8260_S

1,2-Dichloropropane 5.0ND
1,3,5-Trimethylbenzene 5.0ND
1,3-Dichlorobenzene 5.0ND
1,3-Dichloropropane 5.0ND
1,4-Dichlorobenzene 5.0ND
2,2-Dichloropropane 5.0ND
2-Chlorotoluene 5.0ND
4-Chlorotoluene 5.0ND
4-Isopropyltoluene 5.0ND
Benzene 5.0ND
Bromobenzene 5.0ND
Bromodichloromethane 5.0ND
Bromoform 5.0ND
Bromomethane 5.0ND
Carbon tetrachloride 5.0ND
Chlorobenzene 5.0ND
Chloroethane 5.0ND
Chloroform 5.0ND
Chloromethane 5.0ND
cis-1,2-Dichloroethene 5.0ND
cis-1,3-Dichloropropene 5.0ND
Dibromochloromethane 5.0ND
Dibromomethane 5.0ND
Dichlorodifluoromethane 5.0ND
Ethylbenzene 5.0ND
Hexachlorobutadiene 5.0ND
Isopropylbenzene 5.0ND
m,p-Xylene 10ND
Methylene chloride 5.0ND
n-Butylbenzene 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K080110MB4

Batch ID: K08VS010 TestNo: EPA 8260B Analysis Date: 1/10/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89716

SeqNo: 1370372

MBLKSampType: TestCode: 8260_S

n-Propylbenzene 5.0ND
Naphthalene 5.0ND
o-Xylene 5.0ND
sec-Butylbenzene 5.0ND
Styrene 5.0ND
tert-Butylbenzene 5.0ND
Tetrachloroethene 5.0ND
Toluene 5.0ND
trans-1,2-Dichloroethene 5.0ND
Trichloroethene 5.0ND
Trichlorofluoromethane 5.0ND
Vinyl chloride 5.0ND
 Surr: 1,2-Dichloroethane-d4 50.00 85.5 70 13042.770
 Surr: 4-Bromofluorobenzene 50.00 89.5 70 13044.750
 Surr: Dibromofluoromethane 50.00 91.4 70 13045.710
 Surr: Toluene-d8 50.00 97.3 70 13048.640

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8270_S_FULL

Sample ID: LCS-42652

Batch ID: 42652 TestNo: EPA 8270C Analysis Date: 1/8/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 89746

SeqNo: 1371236

LCSSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3330 80.9 60 98330 02695.333
1,4-Dichlorobenzene 3330 72.3 58 91330 02408.667
2,4-Dinitrotoluene 3330 99.4 69 123330 03310.333
2-Chlorophenol 3330 83.1 58 97330 02766.667
4-Chloro-3-methylphenol 3330 99.4 69 123660 03309.333
4-Nitrophenol 3330 107 61 1281600 03576.000
Acenaphthene 3330 82.4 66 104330 02742.333
N-Nitrosodi-n-propylamine 3330 89.2 56 120330 02971.333
Pentachlorophenol 3330 113 77 1271600 03758.333
Phenol 3330 89.2 61 108330 02971.000
Pyrene 3330 76.3 57 119330 02539.667
 Surr: 1,2-Dichlorobenzene-d4 3330 75.3 40 972506.333
 Surr: 2,4,6-Tribromophenol 3330 110 31 1483664.667
 Surr: 2-Chlorophenol-d4 3330 81.9 49 1032726.333
 Surr: 2-Fluorobiphenyl 3330 82.6 55 1022751.667
 Surr: 2-Fluorophenol 3330 81.6 45 1052716.667
 Surr: 4-Terphenyl-d14 3330 92.1 52 1243067.667
 Surr: Nitrobenzene-d5 3330 86.7 48 1092888.333
 Surr: Phenol-d5 3330 82.8 47 1082758.333

Sample ID: MB-42652

Batch ID: 42652 TestNo: EPA 8270C Analysis Date: 1/8/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89746

SeqNo: 1371237

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 330ND
1,2-Dichlorobenzene 330ND
1,3-Dichlorobenzene 330ND
1,4-Dichlorobenzene 330ND
2,4,5-Trichlorophenol 330ND
2,4,6-Trichlorophenol 330ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8270_S_FULL

Sample ID: MB-42652

Batch ID: 42652 TestNo: EPA 8270C Analysis Date: 1/8/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89746

SeqNo: 1371237

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

2,4-Dichlorophenol 1600ND
2,4-Dimethylphenol 330ND
2,4-Dinitrophenol 1600ND
2,4-Dinitrotoluene 330ND
2,6-Dinitrotoluene 330ND
2-Chloronaphthalene 330ND
2-Chlorophenol 330ND
2-Methylnaphthalene 330ND
2-Methylphenol 330ND
2-Nitroaniline 1600ND
2-Nitrophenol 330ND
3,3´-Dichlorobenzidine 660ND
3-Nitroaniline 1600ND
4,6-Dinitro-2-methylphenol 1600ND
4-Bromophenyl-phenylether 330ND
4-Chloro-3-methylphenol 660ND
4-Chloroaniline 660ND
4-Chlorophenyl-phenylether 330ND
4-Methylphenol 330ND
4-Nitroaniline 1600ND
4-Nitrophenol 1600ND
Acenaphthene 330ND
Acenaphthylene 330ND
Anthracene 330ND
Benzidine (M) 1600ND
Benzo(a)anthracene 330ND
Benzo(a)pyrene 330ND
Benzo(b)fluoranthene 330ND
Benzo(g,h,i)perylene 330ND
Benzo(k)fluoranthene 330ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8270_S_FULL

Sample ID: MB-42652

Batch ID: 42652 TestNo: EPA 8270C Analysis Date: 1/8/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89746

SeqNo: 1371237

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

Benzoic acid 1600ND
Benzyl alcohol 660ND
Bis(2-chloroethoxy)methane 330ND
Bis(2-chloroethyl)ether 330ND
Bis(2-chloroisopropyl)ether 330ND
Bis(2-ethylhexyl)phthalate 330ND
Butylbenzylphthalate 330ND
Chrysene 330ND
Di-n-butylphthalate 330ND
Di-n-octylphthalate 330ND
Dibenz(a,h)anthracene 330ND
Dibenzofuran 330ND
Diethylphthalate 330ND
Dimethylphthalate 330ND
Fluoranthene 330ND
Fluorene 330ND
Hexachlorobenzene 330ND
Hexachlorobutadiene 660ND
Hexachlorocyclopentadiene 660ND
Hexachloroethane 330ND
Indeno(1,2,3-cd)pyrene 330ND
Isophorone 330ND
N-Nitrosodi-n-propylamine 330ND
N-Nitrosodiphenylamine 330ND
Naphthalene 330ND
Nitrobenzene 330ND
Pentachlorophenol 1600ND
Phenanthrene 330ND
Phenol 330ND
Pyrene 330ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8270_S_FULL

Sample ID: MB-42652

Batch ID: 42652 TestNo: EPA 8270C Analysis Date: 1/8/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 89746

SeqNo: 1371237

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

 Surr: 1,2-Dichlorobenzene-d4 3330 74.6 40 972483.333
 Surr: 2,4,6-Tribromophenol 3330 95.2 31 1483170.333
 Surr: 2-Chlorophenol-d4 3330 81.3 49 1032706.667
 Surr: 2-Fluorobiphenyl 3330 78.3 55 1022608.333
 Surr: 2-Fluorophenol 3330 81.0 45 1052695.667
 Surr: 4-Terphenyl-d14 3330 85.8 52 1242857.333
 Surr: Nitrobenzene-d5 3330 83.6 48 1092785.333
 Surr: Phenol-d5 3330 83.0 47 1082762.333

Sample ID: 096272-015AMS

Batch ID: 42652 TestNo: EPA 8270C Analysis Date: 1/8/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89746

SeqNo: 1371239

MSSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3330 84.5 50 1023300 02813.333
1,4-Dichlorobenzene 3330 71.0 46 943300 02363.333
2,4-Dinitrotoluene 3330 65.4 63 1253300 02176.667
2-Chlorophenol 3330 79.4 49 1013300 02643.333
4-Chloro-3-methylphenol 3330 89.9 60 1286600 02993.333
4-Nitrophenol 3330 52.2 48 13516000 01736.667
Acenaphthene 3330 90.9 57 1093300 03026.667
N-Nitrosodi-n-propylamine 3330 78.0 48 1233300 02596.667
Pentachlorophenol 3330 58.6 62 135 S16000 01950.000
Phenol 3330 84.0 50 1133300 02796.667
Pyrene 3330 100 52 1263300 03333.333
 Surr: 1,2-Dichlorobenzene-d4 3330 72.2 40 972403.333
 Surr: 2,4,6-Tribromophenol 3330 87.6 31 1482916.667
 Surr: 2-Chlorophenol-d4 3330 76.6 49 1032550.000
 Surr: 2-Fluorobiphenyl 3330 88.2 55 1022936.667
 Surr: 2-Fluorophenol 3330 74.2 45 1052470.000
 Surr: 4-Terphenyl-d14 3330 101 52 1243366.667

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 8270_S_FULL

Sample ID: 096272-015AMS

Batch ID: 42652 TestNo: EPA 8270C Analysis Date: 1/8/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89746

SeqNo: 1371239

MSSampType: TestCode: 8270_S_FUL

EPA 3550B

 Surr: Nitrobenzene-d5 3330 67.5 48 1092246.667
 Surr: Phenol-d5 3330 77.1 47 1082566.667

Sample ID: 096272-015AMSD

Batch ID: 42652 TestNo: EPA 8270C Analysis Date: 1/8/2008

Prep Date: 1/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 89746

SeqNo: 1371240

MSDSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3330 86.4 50 102 203300 0 2813 02876.667
1,4-Dichlorobenzene 3330 75.5 46 94 203300 0 2363 02513.333
2,4-Dinitrotoluene 3330 72.1 63 125 203300 0 2177 02400.000
2-Chlorophenol 3330 84.4 49 101 203300 0 2643 02810.000
4-Chloro-3-methylphenol 3330 90.4 60 128 206600 0 2993 03010.000
4-Nitrophenol 3330 55.1 48 135 2016000 0 1737 01833.333
Acenaphthene 3330 93.4 57 109 203300 0 3027 03110.000
N-Nitrosodi-n-propylamine 3330 83.1 48 123 203300 0 2597 02766.667
Pentachlorophenol 3330 59.9 62 135 20 S16000 0 1950 01993.333
Phenol 3330 86.6 50 113 203300 0 2797 02883.333
Pyrene 3330 104 52 126 203300 0 3333 3.633456.667
 Surr: 1,2-Dichlorobenzene-d4 3330 76.9 40 97 2002560.000
 Surr: 2,4,6-Tribromophenol 3330 92.4 31 148 2003076.667
 Surr: 2-Chlorophenol-d4 3330 81.6 49 103 2002716.667
 Surr: 2-Fluorobiphenyl 3330 91.7 55 102 2003053.333
 Surr: 2-Fluorophenol 3330 76.7 45 105 2002553.333
 Surr: 4-Terphenyl-d14 3330 101 52 124 2003376.667
 Surr: Nitrobenzene-d5 3330 72.1 48 109 2002400.000
 Surr: Phenol-d5 3330 82.2 47 108 2002736.667

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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10-Mar-08Date:Advanced Technology Laboratories

Project: SANTA TERESA STOCKPILE, E8440-06-01
CLIENT: Geocon Consultants, Inc.

Lab Order: 096287
CASE NARRATIVE

Results were J-Flag. "J" is used to flag those results that are between the PQL (Practical Quantitation 
Limit) and the calculated MDL (Method Detection Limit).  Results that are "J" Flagged are estimated 
values since it becomes difficult to accurately quantitate the analyte near the MDL.

Analytical Comments for Method 6010

Dilution was necessary for sample 096287-005A, due to sample matrix

Page 1 of 1
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Project: SANTA TERESA STOCKPILE, E8440-06-01

Client Sample ID: COMPOSITE STS - 1 to 4
Collection Date: 1/3/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.
Lab Order: 096287

Lab ID: 096287-005A

DF

Advanced Technology Laboratories Print Date: 10-Mar-08

PQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080308A R92125QC Batch: PrepDate:

Chromium J1.0 mg/L 200.42 0.018 3/10/2008 09:19 AM
Nickel 1.0 mg/L 203.2 0.014 3/10/2008 09:19 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit S Spike/Surrogate outside of limits due to matrix interference
Results are wet unless otherwise specified DO Surrogate Diluted Out
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10-Mar-08Date:Advanced Technology Laboratories

Project: SANTA TERESA STOCKPILE, E8440-06-01

CLIENT: Geocon Consultants, Inc.
Work Order: 096287

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_ST

Sample ID: MB-44142

Batch ID: R92125 TestNo: WET/ EPA 60 Analysis Date: 3/10/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 92125

SeqNo: 1414019

MBLKSampType: TestCode: 6010_ST

Chromium 0.050ND
Nickel 0.050ND

Sample ID: LCS-44142

Batch ID: R92125 TestNo: WET/ EPA 60 Analysis Date: 3/10/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 92125

SeqNo: 1414020

LCSSampType: TestCode: 6010_ST

Chromium 1.000 94.6 85 1150.050 00.946
Nickel 1.000 93.4 85 1150.050 00.934

Sample ID: 097398-001AMS

Batch ID: R92125 TestNo: WET/ EPA 60 Analysis Date: 3/10/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 92125

SeqNo: 1414024

MSSampType: TestCode: 6010_ST

Chromium 2.500 92.7 83 1151.0 0.11722.435
Nickel 2.500 93.1 86 1131.0 0.14542.473

Sample ID: 097398-001AMSD

Batch ID: R92125 TestNo: WET/ EPA 60 Analysis Date: 3/10/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 92125

SeqNo: 1414025

MSDSampType: TestCode: 6010_ST

Chromium 2.500 94.4 83 115 201.0 0.1172 2.435 1.692.476
Nickel 2.500 94.9 86 113 201.0 0.1454 2.473 1.742.517

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits
S Spike/Surrogate outside of limits due to matrix interference DO Surrogate Diluted Out Calculations are based on raw values
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Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

1-43
090604449-0001

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-44
090604449-0002

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-45
090604449-0003

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-12
090604449-0004

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

3-13
090604449-0005

Brown
Non-Fibrous
Homogeneous

Chrysotile1.25%Non-fibrous (other)98.75%

3-18
090604449-0006

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

3-27
090604449-0007

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

3-29
090604449-0008

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-32
090604449-0009

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

or other approved signatory

PLMPointCount-1 1

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

3-33
090604449-0009A

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-36
090604449-0010

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-39
090604449-0011

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

4-15
090604449-0012

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

4-20
090604449-0013

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

4-45
090604449-0014

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

4-26
090604449-0015

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

1-25
090604449-0016

Brown
Non-Fibrous
Homogeneous

Chrysotile1.75%Non-fibrous (other)98.25%

1-17
090604449-0017

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

or other approved signatory

PLMPointCount-1 2

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

1-3
090604449-0018

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

1-7
090604449-0019

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

1-27
090604449-0020

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-28
090604449-0021

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

1-23
090604449-0022

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

4-12
090604449-0023

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

4-35
090604449-0024

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

4-5
090604449-0025

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

4-14
090604449-0026

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

or other approved signatory

PLMPointCount-1 3

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

4-32
090604449-0027

Brown
Non-Fibrous
Homogeneous

Chrysotile1.50%Non-fibrous (other)98.50%

4-37
090604449-0028

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

4-44
090604449-0029

Brown
Non-Fibrous
Homogeneous

Chrysotile1.75%Non-fibrous (other)98.25%

3-8
090604449-0030

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

4-16
090604449-0031

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

4-41
090604449-0032

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

4-21
090604449-0033

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

4-39
090604449-0034

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

2-16
090604449-0035

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

or other approved signatory

PLMPointCount-1 4

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

2-15
090604449-0036

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

2-20
090604449-0037

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-35
090604449-0038

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-1
090604449-0039

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

4-18
090604449-0040

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

4-13
090604449-0041

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

4-10
090604449-0042

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-6
090604449-0043

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

1-9
090604449-0044

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

or other approved signatory

PLMPointCount-1 5

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

1-33
090604449-0045

Brown
Non-Fibrous
Homogeneous

Chrysotile3.00%Non-fibrous (other)97.00%

1-37
090604449-0046

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

1-8
090604449-0047

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

4-31
090604449-0048

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

4-43
090604449-0049

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

4-48
090604449-0050

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-9
090604449-0051

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-14
090604449-0052

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-16
090604449-0053

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

or other approved signatory

PLMPointCount-1 6

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

2-21
090604449-0054

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

2-4
090604449-0055

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-17
090604449-0056

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-31
090604449-0057

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-24
090604449-0058

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

2-12
090604449-0059

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

2-3
090604449-0060

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-39
090604449-0061

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-28
090604449-0062

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

or other approved signatory

PLMPointCount-1 7

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

2-22
090604449-0063

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-11
090604449-0064

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-22
090604449-0065

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-19
090604449-0066

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

2-25
090604449-0067

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-14
090604449-0068

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

2-9
090604449-0069

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-10
090604449-0070

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

4-25
090604449-0071

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

or other approved signatory

PLMPointCount-1 8

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

4-24
090604449-0072

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-5
090604449-0073

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

3-7
090604449-0074

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

4-9
090604449-0075

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

3-37
090604449-0076

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

4-8
090604449-0077

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-11
090604449-0078

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

1-34
090604449-0079

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

4-6
090604449-0080

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

or other approved signatory

PLMPointCount-1 9

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

4-7
090604449-0081

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

4-1
090604449-0082

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-4
090604449-0083

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

4-28
090604449-0084

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

4-33
090604449-0085

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

4-34
090604449-0086

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

3-5
090604449-0087

Brown
Non-Fibrous
Homogeneous

Chrysotile1.50%Non-fibrous (other)98.50%

3-2
090604449-0088

Brown
Non-Fibrous
Homogeneous

Chrysotile1.50%Non-fibrous (other)98.50%

3-1
090604449-0089

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

or other approved signatory

PLMPointCount-1 10

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

4-36
090604449-0090

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-19
090604449-0091

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-20
090604449-0092

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-21
090604449-0093

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

3-30
090604449-0094

Brown
Non-Fibrous
Homogeneous

Chrysotile1.50%Non-fibrous (other)98.50%

3-31
090604449-0095

Brown
Non-Fibrous
Homogeneous

Chrysotile1.25%Non-fibrous (other)98.75%

2-33
090604449-0096

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-32
090604449-0097

Brown
Non-Fibrous
Homogeneous

Chrysotile1.75%Non-fibrous (other)98.25%

2-36
090604449-0098

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

or other approved signatory

PLMPointCount-1 11

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

2-29
090604449-0099

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

3-10
090604449-0100

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

3-35
090604449-0101

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

3-34
090604449-0102

Brown
Non-Fibrous
Homogeneous

Chrysotile1.25%Non-fibrous (other)98.75%

3-15
090604449-0103

Brown
Non-Fibrous
Homogeneous

Chrysotile1.25%Non-fibrous (other)98.75%

3-22
090604449-0104

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

3-28
090604449-0105

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

3-6
090604449-0106

Brown
Non-Fibrous
Homogeneous

Chrysotile1.50%Non-fibrous (other)98.50%

3-3
090604449-0107

Brown
Non-Fibrous
Homogeneous

Chrysotile2.00%Non-fibrous (other)98.00%

or other approved signatory

PLMPointCount-1 12

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile
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Fax: (925) 371-5915 Phone: (925) 371-5900
Project:
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9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

3-25
090604449-0108

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

3-26
090604449-0109

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

4-17
090604449-0110

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

4-22
090604449-0111

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-8
090604449-0112

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

2-26
090604449-0113

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-30
090604449-0114

Brown
Non-Fibrous
Heterogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

2-23
090604449-0115

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-18
090604449-0116

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

or other approved signatory

PLMPointCount-1 13

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449

Attn: Chris Merritt & Rick Day
Geocon Consultants
2356 Research Drive
Livermore, CA 94550

Customer PO: E8215-06-15
Received: 08/30/06 1:40 PM

E8215-06-15 / RT 87 South NOA, Santa Teresa, Stockpile

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:
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EMSL Proj:
9/7/2006Analysis Date:

Report Date: 9/7/2006

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

2-27
090604449-0117

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

2-7
090604449-0118

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

2-13
090604449-0119

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

2-2
090604449-0120

Brown
Non-Fibrous
Homogeneous

Chrysotile0.25%Non-fibrous (other)99.75%

2-24
090604449-0121

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

1-24
090604449-0122

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

1-31
090604449-0123

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-30
090604449-0124

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-2
090604449-0125

Brown
Non-Fibrous
Homogeneous

Chrysotile2.25%Non-fibrous (other)97.75%

or other approved signatory

PLMPointCount-1 14

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449
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Phone:  (510) 895-3675        Fax:  5108953680     Email:   milpitaslab@emsl.com

1-21
090604449-0126

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-6
090604449-0127

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-10
090604449-0128

Brown
Non-Fibrous
Homogeneous

Chrysotile1.50%Non-fibrous (other)98.50%

1-35
090604449-0129

Brown
Non-Fibrous
Homogeneous

Chrysotile1.25%Non-fibrous (other)98.75%

1-29
090604449-0130

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

1-1
090604449-0131

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

1-4
090604449-0132

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-5
090604449-0133

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

1-11
090604449-0134

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

or other approved signatory

PLMPointCount-1 15

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449
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1-12
090604449-0135

Brown
Non-Fibrous
Homogeneous

Chrysotile1.00%Non-fibrous (other)99.00%

1-36
090604449-0136

Brown
Non-Fibrous
Homogeneous

Chrysotile1.50%Non-fibrous (other)98.50%

1-26
090604449-0137

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-15
090604449-0138

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-13
090604449-0139

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-16
090604449-0140

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

1-18
090604449-0141

Brown
Non-Fibrous
Homogeneous

Chrysotile0.75%Non-fibrous (other)99.25%

3-24, 1050
090604449-0142

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

4-23
090604449-0143

Brown
Non-Fibrous
Homogeneous

Chrysotile<0.25%Non-fibrous (other)100.00%

or other approved signatory

PLMPointCount-1 16

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Sample Location Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method with CARB 
435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

090604449
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4-44
090604449-0144

Brown
Non-Fibrous
Homogeneous

Chrysotile0.50%Non-fibrous (other)99.50%

or other approved signatory

PLMPointCount-1 17

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.

Jeremy Malson (70)
Jason McGriff (75)

mailto:milpitaslab@emsl.com


Summary of NOA Results
Santa Teresa Stockpile

WMU1 WMU2 WMU3 WMU4
Sample ID Asbestos Content Sample ID Asbestos Content Sample ID Asbestos Content Sample ID Asbestos Content

1-1 0.50% Chrysotile 2-1 1.00% Chrysotile 3-1 1.00% Chrysotile 4-1 <0.25% Chrysotile

1-2 2.25% Chrysotile 2-2 0.25% Chrysotile 3-2 1.50% Chrysotile 4-5 0.75% Chrysotile

1-3 0.50% Chrysotile 2-3 <0.25% Chrysotile 3-3 2.00% Chrysotile 4-6 0.75% Chrysotile

1-4 <0.25% Chrysotile 2-4 <0.25% Chrysotile 3-4 <0.25% Chrysotile 4-7 <0.25% Chrysotile

1-5 0.75% Chrysotile 2-5 0.75% Chrysotile 3-5 1.50% Chrysotile 4-8 <0.25% Chrysotile

1-6 <0.25% Chrysotile 2-6 0.50% Chrysotile 3-6 1.50% Chrysotile 4-9 0.75% Chrysotile

1-7 0.50% Chrysotile 2-7 <0.25% Chrysotile 3-7 0.75% Chrysotile 4-10 <0.25% Chrysotile

1-8 0.75% Chrysotile 2-8 0.50% Chrysotile 3-8 0.75% Chrysotile 4-12 0.25% Chrysotile

1-9 0.50% Chrysotile 2-9 <0.25% Chrysotile 3-9 <0.25% Chrysotile 4-13 <0.25% Chrysotile

1-10 1.50% Chrysotile 2-10 0.75% Chrysotile 3-10 0.50% Chrysotile 4-14 1.00% Chrysotile

1-11 0.75% Chrysotile 2-11 <0.25% Chrysotile 3-11 0.75% Chrysotile 4-15 <0.25% Chrysotile

1-12 1.00% Chrysotile 2-12 0.25% Chrysotile 3-12 None Detected 4-16 0.25% Chrysotile

1-13 <0.25% Chrysotile 2-13 0.75% Chrysotile 3-13 1.25% Chrysotile 4-17 0.75% Chrysotile

1-15 <0.25% Chrysotile 2-14 1.00% Chrysotile 3-14 <0.25% Chrysotile 4-18 0.50% Chrysotile

1-16 <0.25% Chrysotile 2-15 0.25% Chrysotile 3-15 1.25% Chrysotile 4-20 0.25% Chrysotile

1-17 0.75% Chrysotile 2-16 0.75% Chrysotile 3-16 0.25% Chrysotile 4-21 0.50% Chrysotile

1-18 0.75% Chrysotile 2-17 <0.25% Chrysotile 3-18 0.50% Chrysotile 4-22 <0.25% Chrysotile

1-21 <0.25% Chrysotile 2-18 <0.25% Chrysotile 3-19 <0.25% Chrysotile 4-23 <0.25% Chrysotile

1-22 <0.25% Chrysotile 2-19 0.50% Chrysotile 3-20 <0.25% Chrysotile 4-24 <0.25% Chrysotile

1-23 None Detected 2-20 <0.25% Chrysotile 3-21 <0.25% Chrysotile 4-25 0.50% Chrysotile

1-24 None Detected 2-21 0.25% Chrysotile 3-22 0.25% Chrysotile 4-26 1.00% Chrysotile

1-25 1.75% Chrysotile 2-22 <0.25% Chrysotile 3-24 0.50% Chrysotile 4-28 <0.25% Chrysotile

1-26 <0.25% Chrysotile 2-23 <0.25% Chrysotile 3-25 0.75% Chrysotile 4-31 <0.25% Chrysotile

1-27 <0.25% Chrysotile 2-24 0.50% Chrysotile 3-26 0.25% Chrysotile 4-32 1.50% Chrysotile

1-28 None Detected 2-24 0.75% Chrysotile 3-27 0.25% Chrysotile 4-33 0.75% Chrysotile

1-29 0.50% Chrysotile 2-25 <0.25% Chrysotile 3-28 0.50% Chrysotile 4-34 0.75% Chrysotile

1-30 <0.25% Chrysotile 2-26 <0.25% Chrysotile 3-29 <0.25% Chrysotile 4-35 <0.25% Chrysotile

1-31 <0.25% Chrysotile 2-27 1.00% Chrysotile 3-30 1.50% Chrysotile 4-36 <0.25% Chrysotile

1-33 3.00% Chrysotile 2-28 0.50% Chrysotile 3-31 1.25% Chrysotile 4-37 1.00% Chrysotile

1-34 0.25% Chrysotile 2-29 0.50% Chrysotile 3-32 0.25% Chrysotile 4-39 0.50% Chrysotile

1-35 1.25% Chrysotile 2-30 1.00% Chrysotile 3-33 <0.25% Chrysotile 4-41 0.25% Chrysotile

1-36 1.50% Chrysotile 2-31 <0.25% Chrysotile 3-34 1.25% Chrysotile 4-43 0.25% Chrysotile

1-37 0.25% Chrysotile 2-32 1.75% Chrysotile 3-35 0.50% Chrysotile 4-44 1.75% Chrysotile

1-43 <0.25% Chrysotile 2-33 <0.25% Chrysotile 3-36 <0.25% Chrysotile 4-44 0.50% Chrysotile

1-44 <0.25% Chrysotile 2-35 <0.25% Chrysotile 3-37 0.50% Chrysotile 4-45 0.50% Chrysotile

1-45 <0.25% Chrysotile 2-36 <0.25% Chrysotile 3-39 0.75% Chrysotile 4-48 <0.25% Chrysotile

2-39 <0.25% Chrysotile

AVERAGE ASBESTOS CONTENT ENTIRE STOCKPILE: 0.48%

WMU1: 0.53% WMU2: 0.36% WMU3: 0.61% WMU4: 0.42%

E8215-06-15 Santa Teresa Stockpile NOA Results.xls; Summary 1 of 1 6/15/2009
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