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FOUNDATION REPORT 
BLOSSOM HILL ROAD OVERCROSSING (WIDEN) 

 (BRIDGE NO. 37-0348) 
SAN JOSE, CALIFORNIA 

04-SCl-101, R28.4/R28.9 EA 04-1K280 

1.0 INTRODUCTION 

This foundation report presents the results of our geotechnical engineering investigation for the 
proposed “US 101/Blossom Hill Road Interchange Improvement Project - Blossom Hill Road 
Overcrossing (Widen)” in San Jose, California, hereinafter referred to as “PROJECT”.  The 
work was performed in general accordance with the scope of work outlined in our proposal to 
HMH Engineers (Designer).   

The geotechnical recommendations presented in this report are intended for design input and 
are not intended to be used as specifications.  In addition, the data provided in this report 
including these geotechnical recommendations should not be used for bidding purposes or for 
construction cost estimates. If the report is provided as a reference document, any interpretation 
of the data and recommendations should be the sole responsibility of the user and PARIKH 
Consultants, Inc. (PARIKH) shall not be liable for any consequences. 

2.0 SCOPE OF WORK 

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 project site including available as-built Log of 
Test Borings (LOTB) for the existing structure (Bridge No. 37-0348 R/L); review of boring 
data, laboratory testing of the representative soil samples, performing engineering analyses 
based on the field and laboratory data, and preparation of this foundation report. The 
recommendations in this report are based on the field exploration performed by Parikh, general 
plan and foundation plan and loading information provided by the designer and Biggs Cardosa 
Associates (Structural Designer). This foundation report supersedes the preliminary foundation 
report for “Blossom Hill Road Overcrossing (Widen)” dated July 6, 2018. 
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3.0 PROJECT DESCRIPTION  

The project proposes to modify the US 101/ Blossom Hill Road Interchange to improve traffic 
operations and connectivity for pedestrians and bicyclists along Blossom Hill Road. The 
existing Blossom Hill Road Interchange consists of two separate overcrossing structures over 
US 101 with partial cloverleaf ramps. The project is located within the City of San Jose, in 
Santa Clara County. It will be implemented as a locally-funded project with the City of San 
Jose performing advertisement, award and administration (AAA) of the construction contract 
through a Caltrans encroachment permit. 

Blossom Hill Road is a key connector between job locations, mixed-use housing, commercial 
development and recreational opportunities in an area where San Jose is focused on developing 
greater internalization of automobile trips, increased use of transit and expanded active 
transportation. The level-of-service for existing and forecasted traffic is deficient for existing 
developments and nearby proposed projects. The configuration of the existing interchange and 
ramp intersections along Blossom Hill Road are not consistent with the latest standards for 
accommodating balanced use by vehicles, bicyclists and pedestrians. 

The proposed project improvements will occur along Blossom Hill Road from east of the 
Monterey Road / Blossom Hill Road grade separation to the US 101 Northbound Off-Ramp / 
Coyote Road intersection.  All improvements will be constructed within existing Caltrans and 
City of San Jose rights-of-way. 

The proposed improvements on Blossom Hill Road include widening the existing four lanes 
within the median to provide an additional lane in each direction, plus a fourth eastbound lane 
which will become an exit-only lane onto the northbound loop on-ramp. This work includes 
widening the overcrossing between the two existing overcrossing structures over US 101 and 
seismic retrofit of the existing overcrossings.  

The following bridge structures and retaining walls would be modified or constructed in 
association with the “US 101/Blossom Hill Road Interchange Improvement Project” and path: 

1. Blossom Hill Road Overcrossing (OC) (Widen) (Bridge No. 37-0348) 
2. NB 101 On-Ramp Pedestrian Overcrossing (POC) (Bridge No. 37-676) 
3. SB 101 Off-Ramp Pedestrian Undercrossing (PUC) (Bridge No. 37-675J) 
4. SB 101 On-Ramp PUC (Bridge No. 37-675K) 
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5. Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125)  
6. Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126) 

This foundation report is for the “Blossom Hill Road OC (Widen)”. A map showing the project 
location and its vicinity is presented in Appendix I. The following foundation reports will be 
separately submitted: 

1. Foundation Report for NB 101 On-Ramp POC (Bridge No. 37-676). 
2. Foundation Report for SB 101 Off-Ramp PUC (Bridge No. 37-675J). 
3. Foundation Report for SB 101 On-Ramp PUC (Bridge No. 37-675K). 
4. Foundation Report for Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125). 
5. Foundation Report for Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126). 

Existing Bridge 

The existing “Silver Creek Valley Road OC” carries two lanes of traffic in both eastbound 
and westbound directions. The overcrossing structures are two-span structures with a bent 
between NB US 101 and SB US 101. The existing overcrossing structures are not in 
compliance with the current California seismic code.  

Based on the “Route 82/101 Separation” General Plan, the existing bridge is supported by 
12-inch PC/PS Alternate “X” Class 70 piles.  

Proposed Bridge Widening 

Based on the General Plan and Foundation Plan provided by the structural designer, it is 
proposed to widen the existing “Blossom Hill Road OC”. The proposed construction 
generally consists of: 

a) The widening is about 35 feet wide in the median of the existing overcrossing 
structure. After construction, the entire overcrossing will be approximately 110.5 
feet wide, 

b) The widening is expected to provide three lanes in the westbound direction and four 
lanes in the eastbound direction. A separate pedestrian/bike path lane will be 
provided in the westbound direction.  

c) The proposed new bridge is a two-span cast-in-place prestressed concrete box girder 
structure of approximately 350 feet in length. The foundation will consist of Caltrans 
Alternative “W” (steel) piles. 
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All elevations referenced within this report are based on the North American Vertical Datum 
of 1988 (NAVD 88), unless otherwise noted. To convert elevation at this site from National 
Geodetic Vertical Datum of 1929 (NGVD 29) to NAVD 88, we added 1.8 feet to the NGVD 
29 elevation. 

Our recommendations in this report are based on the above information.  Any major deviation 
should be reported to this office for consideration. 

4.0 EXCEPTION TO POLICIES AND PROCEDURES 

No exception to policies and produces are needed for the preparation of this report. Normal 
procedures were assumed for construction of the bridge structure throughout our analyses and 
represent one of the bases of recommendations presented herein. The investigation of the 
proposed foundations has followed Caltrans policy.  

5.0 SITE CONDITIONS 

The general project area is the existing interchange of Blossom Hill Road at Route 101 in San 
Jose, Santa Clara County, California. The existing Blossom Hill Road Overcrossing consists of 
two structures and is supported by 2 abutments and 1 bent in the middle. Currently, there are 
two lanes in each direction. The existing grade of Route 101 in the vicinity of the structure is 
generally level at approximately 200 feet. The existing elevation of Blossom Hill Road at the 
location of the overcrossing ranges from approximately 220 feet to 230 feet. The existing 
embankment slope gradient ranges from 1(V): 2(H) to 1(V): 1.5(H). 

6.0 FIELD INVESTIGATION AND FIELD TESTING PROGRAM 

Field Exploration  

Field exploration for the “Blossom Hill Road Overcrossing” was performed in 1970, 2003 and 
2018. These field explorations are described below. 

Caltrans As-Built LOTB and Parikh 2003 LOTB 

We have referred to the boring logs included in the “Geotechnical Engineering Investigation – 
Route 82/101 Separation (Widen) (Bridge No. 37-0348) dated March 2004” (Geotechnical 
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Report) prepared by Parikh. The boring information included in this geotechnical report is 
summarized in the table below: 

TABLE 1 - SUMMARY OF AVAILABLE BORING INFORMATION 
Boring 
No. 

Location  Approximate Station & Offset Approx. Ground 
Elev. (ft) 

Approx. 
Depth (ft) 

Bottom 
Elev. (ft) 

Route 82/101 Separation by Caltrans (1970)    

B-1 East side of US101  “A1” Line 60+54, 0 offset 200.0 84.5 115.5 
B-3 West side of US101 “A1” Line 56+88, 0 offset 199.0 78.5 121.5 
Route 82/101 Separation (Widen) by Parikh (2003)    
03-BL-1 West side of US101  “A1M” Line 56+10, 88.5’ Rt.  226.4 105.0 121.4 
03-BL-2 East side of US101 “A1M” Line 61+91, 114.5’ Rt. 203.4 105.0 98.4 

Caltrans As-Built LOTB of Route 82/101 Separation 

a) Two borings were drilled and two continuous penetration tests were pushed in November 
1970.  

b) The penetration tests were pushed to the depth of approximately 68 feet at the location of 
B-4 and to the depth of approximately 96 feet at the location of B-2. 

c) The field exploration was performed on the native soil before the construction of the 
approach embankment for the Route 82/101 Separation. 

d) The borings were drilled and the penetration tests were pushed along the control line of the 
bridge alignment.  

Parikh 2003 LOTB of Route 82/101 Separation (Widening) 

The approximate locations of the soil borings are shown on the LOTBs included in 
Appendix II.  

Parikh performed additional field exploration in 2018. The field exploration program was 
developed based on the preliminary plans provided by the designer and the available field 
exploration information. 

Parikh 2018 Field Exploration 

Borings R-18-SC-001 and R-17-SC-002 were drilled, one in the vicinity of Abutment 1 and 
one in the vicinity of Abutment 3 for this project in August 2018. Cone Penetration Test (CPT) 
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CPT-18-SC-003 was pushed in the vicinity of Bent 2 for this project in September 2018. The 
field exploration was performed by the drilling contractor, Geo-Ex Subsurface Exploration and 
CPT contractor Middle Earth Geo Testing, Inc. The location, approximate ground elevation 
and depth of these borings and CPT are summarized in the table below.  

TABLE 2 – SUBSURFACE INVESTIGATION SUMMARY 

Boring No. Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency (%) 

Approx. Ground 
Elev. (ft) 

Boring/CPT 
Depth (ft) 

R-18-SC-001 8/29/2018 CME 75 Automatic 78 231.0 131.5 
R-18-SC-002 8/28/2018 CME 75 Automatic 78 226.0 121.5 

CPT-18-SC-003 9/26/2018 CME 75 Automatic 78 203.0 70.0 

TABLE 3 - SUMMARY OF BORINGS 

Boring/CPT No. “A” Line Station (ft) Offset (ft) Boring Depth (ft) Approx. Ground Elev. (ft) 
R-18-SC-001 56+35 0.0 Lt. 131.5 231.0 
R-18-SC-002 61+20 0.0 Lt. 121.5 236.0 

CPT-18-SC-003 58+05 70.0 Rt. 70.0 203.0 
(1) Boring/CPT location stations and offset and elevations are stated to the nearest foot to be consistent with the LOTB, 

however they were not surveyed.  

CPT-18-SC-003 was terminated at 70 feet because of refusal and the probe could not be pushed 
further. 

The approximate locations of the soil borings and Cone Penetration Test are shown on the 
“Boring Location Map”, Plate 1. The descriptions of the soil materials encountered in the field 
exploration and relevant boring information are presented on the LOTB included in Appendix 
II.  

Field Testing 

a) The current investigation borings (by Parikh) were advanced using a truck-mounted 
CME-75 drill rig with 8-inch hollow-stem auger and 3 ¼ inch rotary wash drilling method. 
The soil samples were obtained from the borings during drilling at various depths by 
driving a 2.5-inch Inside Diameter (I. D.) Modified California Sampler or a 1.375-inch I.D. 
Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was driven 
into the subsurface soils under the impact of a 140 pounds hammer having a free fall of 30 
inches.  The blow counts required to drive the sampler for the last 12 inches are presented 
on the LOTB, Appendix II. (When correlating standard penetration data in similar soils, the 
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blow counts for the Modified California sampler can be converted to equivalent Standard 
Penetration Test sampler by multiplying a factor of safety of 0.65); 

b) Pocket penetration tests were also performed on clay samples to evaluate their 
consistency.  

Details of Field Exploration 

All the test borings were drilled with a truck-mounted drill rig using 8-inch hollow-stem auger 
and rotary-wash drilling method. The borings were drilled under the technical supervision of 
our engineers, who classified and continuously logged the soils encountered during drilling and 
supervised the collection of soil samples at various depths for visual examination and 
laboratory testing. The soil samples were visually classified in the field according to the 
Unified Soil Classification System and then transported to our laboratory for further evaluation 
and testing. Upon completion of drilling, the boreholes were backfilled with cement grout. 

The logs presented in Appendix II were prepared from the field logs which were edited after 
visual re-examination of the soil samples in the laboratory and results of classification tests on 
selected soil samples as indicated on the logs.  

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 at these locations due to environmental changes. 

7.0 LABORATORY TESTING PROGRAM 

The following laboratory tests were performed on selected soil samples collected during field 
exploration to evaluate the physical and engineering properties of the subsurface soils at the 
project site to support the foundation recommendations:  

a) Laboratory determination of Moisture Contents (ASTM D-2216); 



HMH Engineers   
Blossom Hill Road Overcrossing (Widen) (Bridge No. 37-0348) 
Project No. 2016-146-BOC 
October 15, 2019 
Page 8 
 

 
 

b) Atterberg Limits (ASTM D-4318);   
c) Particle Size Analysis (ASTM D-422);  
d) Unconfined Compression Test (ASTM D-2166);  
e) Corrosivity Test (California Test Method T-643, T-422, and T-417).  

The laboratory test methods and test results are presented on plates included in Appendix IV. 
Laboratory test results for moisture content, total unit weight, unconfined compression, 
Plasticity Index and grain size classification of the soil samples are summarized in the table in 
Appendix IV. 

8.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

Geology 

General geologic features pertaining to the project site were evaluated by reference to the 
“Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the San Jose East Quadrangle, 
Santa Clara County, California; Dibblee Geological Foundation DF-155, scale 1:24,000” 
and “Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the Santa Teresa Hills 
Quadrangle, Santa Clara County, California; Dibblee Geological Foundation DF-158, scale 
1:24,000”.  

Based on the geologic map, the project site subsurface soils consist of mainly Holocene 
surficial sediments with alluvial gravel, sand and clay soil of valley areas (Qa). The general 
geology of the project area is shown on the “Geologic Map”, Plate No. 2. 

The descriptions of the subsurface soils encountered in the geotechnical explorations are 
consistent with the published geologic maps. 

Subsurface Conditions 

Caltrans As-Built LOTB of Route 82/101 Separation 

Based on the as-built LOTB, the subsurface soil conditions generally consist of: 

Boring B-1 (East Side of U.S.101) 

• Medium stiff silt, underlain by loose to dense sand/gravel,  

• Underlain by medium stiff to stiff sandy/clayey silt with intermittent layers of medium 
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dense silty sand/gravel,  

• Underlain by dense silty sand/gravel, underlain by stiff to very stiff silty clay. 

Boring B-3 (West Side of U.S.101) 

• Medium stiff silt, underlain by medium dense to dense silty sand,  

• Underlain by soft to stiff clayey/sandy silt,  

• Underlain by very dense sand/gravel,  

• Underlain by stiff silty clay. 

Parikh 2003 LOTB of Route 82/101 Separation (Widening) 

Based on the LOTB of “Route 82/101 Separation”, the following subsurface soil conditions 
were generally encountered in the soil boring:  

Boring 03-BL-02 (East Side of U.S.101) 

• Embankment/compacted fill underlain by the native alluvial soil.  

• The native alluvial soil consists of medium stiff to very stiff lean clay and silt of low 
plasticity,  

• Underlain by medium dense to dense poorly graded sand, well graded sand and clayey 
sand,  

• Underlain by approximately 10 feet of dense to very dense poorly graded gravel,  

• Underlain by stiff to very stiff silt and medium dense silty sand,  

• Underlain by very stiff to hard silt/lean clay/fat clay to the bottom of the boring. 
Interbedded layer of medium dense to very dense clayey sand and gravel was 
encountered between Elev. +131.5 feet and Elev. +121.5 feet. 

Boring 03-BL-01 (West Side of U.S.101) 

• Embankment/compacted fill underlain by the native alluvial soil.  

• The native alluvial soil consists of medium stiff to very stiff lean clay and silt of low 
plasticity,  

• Underlain by medium dense to dense poorly graded sand, well graded sand and clayey 
sand,  
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• Underlain by stiff to very stiff silt and medium dense silty sand,  

• Underlain by very stiff to hard silt/lean clay/fat clay to the bottom of the boring.  

Parikh 2018 LOTB of “Blossom Hill Road Overcrossing (Widening)” 

Based on Borings R-18-SC-001 and R-18-SC-002 and Cone Penetration Probe 
CPT-18-SC-003 data, the descriptions of the subsurface soil materials encountered in each of 
the exploratory boring and the material interpretation of the CPT are summarized in the table 
below. Detailed soil descriptions and location of the borings are presented on the LOTBs. 

Boring R-18-SC-001 

• Approximately 8 feet of medium dense silty sand,  

• Underlain by approximately 15 feet of very stiff to hard sandy lean clay,  

• Underlain by approximately 6 feet of medium dense clayey sand,  

• Underlain by approximately 10 feet of medium stiff lean clay,  

• Underlain by approximately 89 feet of interbedded layers of medium dense sand and 
soft to very stiff silt/lean clay to the boring depth of 131.5 feet. 

CPT-18-SC-003 

• Approximately 10 feet of stiff to very stiff lean clay,  

• Underlain by approximately 60 feet of interbedded layers of medium dense sand and 
medium stiff to stiff lean clay to the CPT depth of 70 feet. 

Boring R-18-SC-002 

• Approximately 23 feet of medium dense silty/clayey sand,  

• Underlain by approximately 42 feet of very soft to very stiff silt,  

• Underlain by approximately 50 feet of interbedded layers of medium dense to very 
dense sand and stiff to very stiff lean clay/silt, underlain by bottom layer of very stiff 
lean clay to fat clay at Elev. 110.0 feet to the boring depth of 121.5 feet. 

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 
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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. 

9.0 GROUNDWATER 

Groundwater measured during the field exploration is summarized in the table below. 

TABLE 4 - SUMMARY OF MEASURED GROUNDWATER LEVEL 

Boring/CPT No. Date Depth (feet) Elevation (feet) 

B-1 11/19/1970 25 175 
B-3 11/20/1970 15 185 
03-BL-1 5/28/2003 55.5 171 
03-BL-2 Not encountered 
R-18-SC-001 8/29/2018 30 201 
R-18-SC-002 8/28/2018 25 201 
CPT-18-SC-003 9/26/2018 26.3 176.7 

Groundwater level is anticipated to vary with the passage of time due to seasonal 
groundwater fluctuations, variations in yearly rainfall, water elevations in the nearby creeks, 
surface and subsurface flows, ground surface run-off, and other environmental factors that 
may not be present at the time of the investigation.  

Based on the summary of measured groundwater level and ground elevation, the relatively 
high groundwater level measured in Borings R-18-SC-001 and R-18-SC-002 appears to be 
perched groundwater table. However, measured groundwater depth in these soil borings was 
used for engineering analysis at each of the bridge support.  

10.0 SCOUR EVALUATION 

There is no significant drainage or flowing bodies of water passing through or adjacent to the 
site. Therefore, scour should not be a design concern and was not considered for foundation 
design.  
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11.0 CORROSION 

The corrosion investigation for this project was performed on the selected samples from 
borings drilled in 2003 and 2018 in general accordance with the provisions of California Test 
Methods 417, 422 and 643. A summary of the corrosion test results is presented in the table 
below, and the test results are presented in Appendix IV.  

TABLE 5 - SUMMARY OF CORROSION TEST RESULT 
Boring Approx. Sample 

Depth (feet) 
Minimum Resistivity 

(ohms-cm) 
PH Water-soluble 

Chloride (ppm) 
Water-soluble 
Sulfate (ppm) 

03-BL-1 29.0 2,490 8.06 Not tested Not tested 
03-BL-2 56.0 1,660 8.14 Not tested Not tested 
R-18-SC-001 36.0 2,680 7.18 4.6 0.9 
R-18-SC-002 31.0 1,880 7.36 9.4 29.7 

According to the Section 10.7.5. of the AASHTO LRFD Bridge Design Specifications (BDS) – 
Sixth Edition (2012) with Caltrans Amendment, the following soil, water or site conditions 
shall be considered as indicators of potential pile corrosion or deterioration: 

• Minimum resistivity equal to or less than 1,000 ohm-cm, 
• Chloride concentration equal to or greater than 500 ppm, 
• Sulfate concentration equal to or greater than 2,000 ppm, 
• pH equals to or less than 5.5 
• Landfills and cinder fills, 
• Mines or industrial drainage, 
• Suspected chemical wastes, and  
• Stray currents. 

Per Caltrans Corrosion Guidelines (Version 3.0, March 2018), Caltrans considers a project site 
to be corrosive for structural elements if one or more of the following conditions exist for the 
representative soil and/or water samples taken at the project site: 

• Chloride concentration equal to or greater than 500 ppm, or 
• Sulfate concentration equal to or greater than 1,500 ppm, or 
• pH equals to or less than 5.5. 

Therefore the on-site soil materials should be non-corrosive according to the criteria above. 
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12.0 SITE SEISMICITY AND ANALYSIS 

12.1 Seismic Sources 

The project is located in a seismically active part of northern California.  Many faults exist in 
the regional area. These faults are capable of producing earthquakes and may cause strong 
ground shaking at the site.  

Maximum magnitudes (Mmax) of some of the closest faults in the area are based on Caltrans 
ARS Online Website. These maximum moment magnitudes represent the largest earthquake a 
fault is capable of generating and is related to the seismic moment. The earthquake data of the 
active faults in the project vicinity are summarized in the table below. 

TABLE 6- ARS DATA 
Fault (Fault ID) Maximum 

Moment 
Magnitude of 
Fault, MMax 

Fault 
Type 

Site-to-Fault 
Distance, Rrup* 

(miles) 

Peak Ground 
Acceleration (PGA) 

Based on 
Deterministic Data 

(g) 

Silver Creek (148) 6.9 Strike Slip 2.15 0.389 
Cascade fault (153) 6.7 Reverse 3.12  0.412 
Hayward (Southern extension) (149) 6.7 Strike Slip 4.03  0.317 
Monte Vista-Shannon (154) 6.4 Reverse 4.82 0.288 
Calaveras (Central) 2011 CFM (151) 6.9 Strike Slip 6.67 0.261 
San Andreas (Santa Cruz Mts) 2011 CFM (158) 8.0 Strike Slip 11.86 0.246 

*Closest distance (mi) to the fault rupture plane as obtained from Caltrans ARS Online Website. 

12.2 Seismic Design Criteria 

The development of the Acceleration Response Spectrum (ARS) followed the standard 
Caltrans procedure by using Caltrans ARS Online webtool (Ver. 2.3.09). The ARS curve is 
based on several input parameters, including site location (longitude/latitude), average shear 
wave velocity for the top 100 feet (Vs30m), and other site parameters, such as fault 
characteristics and site-to-fault distances.   

Average shear wave velocities (Vs30m) for the top 100 feet at the project site was calculated 
by using established correlations and the procedure provided in the “Caltrans Design 
Manual (Version 2.0, 2012)”. The design method incorporates both deterministic and 
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probabilistic seismic hazards to produce the design response spectrum.  

Based on all the available boring/CPT data, we have calculated the Vs30m. The Vs30m are 
summarized in the following table. 

 
TABLE 7- SUMMARY OF CALCULATED Vs30m 

Boring/CPT No.  Boring/CPT Depth Rock Depth (ft) Vs30m (m/s) 

03-BL-1 105.0 Not encountered 270 
03-BL-2 105.0 Not encountered 293 
R-18-SC-001 131.5 Not encountered 202 
R-18-SC-002 121.5 Not encountered 204 
CPT-18-SC-003 70.0 Not encountered 258 

The ARS was developed based on the shear wave velocity of 220 m/s. Average shear wave 
velocity calculation is included in Appendix VI. 

The site location and the relevant parameters are summarized as follows, and the 
recommended design curve is presented on Appendix V.  

Input 

• Site Location:  37.2572ºN/121.7963ºW 
• Average VS30m: 220 m/s 
• Depth to rock with a shear wave velocity of 1.0 km/sec (Z1.0) = N/A 
• Depth to rock with a shear wave velocity of 2.5 km/sec (Z2.5) = N/A 

Output 

• The recommended ARS curve is based on the maximum of the comparison of the 
deterministic data and Caltrans Probabilistic data. The recommended ARS curve at 
this site is based on the Probabilistic curve.  

• An adjustment factor for the near-fault effect was applied to the calculated spectral 
acceleration values. The increase of 20% to the spectral acceleration values 
corresponds to period longer than 1 second and linearly tapes to zero at a period of 
0.5 seconds. 

• Anticipated Peak Ground Acceleration (PGA): 0.627 g 
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• Near Fault Effect: Yes 
• Basin Effect: No. The project site is not located within the limit of the Z2.5 contour 

map for Northern California.  
• Governing Fault is the Silver Creek Fault (Fault I.D.=148, Mmax=6.9) 

12.3 Seismic Hazards/Liquefaction Potential 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
shaking and liquefaction. Since no active faults pass through the site, the potential for fault 
rupture does not exist at the site.  As shown on the ARS Online Map, Plate No. 3, the closest 
active fault is Silver Creek fault, which is located approximately 2.1 miles northeast from the 
project site.  

12.3.1 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
shaking and liquefaction.  

12.3.2 Seismic Ground Shaking 

Based on available geological and seismic data, the project site is expected to 
experience strong ground shaking. PGA of 0.627 g was estimated for the site which 
is discussed in Section 12.2. 

12.3.3 Surface Fault Rupture 

Since no known active fault passes through the project site and the project site is not 
within a state Alquist-Priolo Zone, the potential for fault rupture does not exist. 

12.3.4 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.  
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The liquefaction potential was evaluated in accordance with the methods proposed 
by Youd, et al. (2001). The evaluation was done using the boring data from all the 
available borings using a Magnitude 6.9 earthquake and a peak ground acceleration 
of 0.627 g (Caltrans Online Probabilistic ARS). This method compares the estimates 
of the earthquake-induced shear stress to the susceptibility of soil liquefaction. 
According to Bray (2006), liquefaction appears to occur in soils where these fines are 
either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and 
LL<37%), and with high water content relative to their liquid limit (w>0.85 LL). 
Estimated fine content has been added to the sand layers (without any sieve analyses) 
based on the visual inspection and soil classification of the soil sample. 

Based on the results of the liquefaction analyses, liquefaction potential may exist at 
the project site at the isolated locations for the loose to medium dense cohesionless 
soil encountered in the borings/CPT with the following estimated post-liquefaction 
settlements.  

TABLE 8 - SUMMARY OF ESTIMATED POST-LIQUEFACTION SETTLEMENT 

Support 
No. 

Boring/CPT 
No. 

Estimated 
liquefiable 

Soil Depth (ft) 

Approx. 
Thickness 

(ft) 

Estimated 
liquefiable 
Soil Top 
Elev.(ft) 

Estimated 
liquefiable 

Soil Bottom 
Elev.(ft) 

(N1)60,CS Estimated 
Post-liquefaction 

Settlement 
(inches) 

Abut 1 R-18-SC-001 28.0 5.5 203.0 197.5 13.2 1.26 
  65.0 11.0 166.0 155.0 10.9 2.92 
  81.0 5.5 150.0 144.5 22.6 0.84 
 03-BL-1 68.0 4.4 158.4 154.0 19.0 0.77 

Bent 2 CPT-18-SC-003 26.5 2.0 176.5 174.5 - 0.6 
  31.3 3.5 171.7 168.2 - 0.9 

Abut 3 R-18-SC-002 64.5 12.5 161.5 149.0 17.4 2.33 
 03-BL-2 59.9 2.1 143.5 141.4 24.0 0.31 

Based on the results of the liquefaction analyses as shown above, it appears that:  

a) The potentially liquefiable soil encountered in Boring BL-1, CPT-18-SC-003 
and Boring BL-2 exists in isolated pocket or lens (thickness between 2 feet and 
4.4 feet) and should not cause downdrag to the pile.  

b) By comparison of the borings drilled in 2018 and 2003 (Boring R-18-SC-001 and 
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BL-1 and Boring R-18-SC-002 and BL-2), it appears that the potentially 
liquefiable soils encountered in these borings are isolated and discontinuous.  

c) Some of the potentially liquefiable soil encountered in the soil borings are very 
deep at the depth of 60 feet or greater. These potentially liquefiable layers are not 
anticipated to have any effect on the pile capacity analyses in the foundation 
recommendations. Downdrag is not considered for potential post-liquefaction 
settlement encountered at the depth of 60 feet or greater. 

d) Boring 03-BL-2 encountered sand between Elev. +143.5 and Elev. +141.4. 
(N1)60, CS of 24 may be considered marginally liquefiable. In addition to that, the 
2.1 feet thick can be considered as isolated pocket/lens.  

The post-liquefaction settlement due to the potential liquefiable soil encountered 
between Elev. +203 feet and Elev. +197.5 feet in Boring R-18-SC-001 might cause 
downdrag and reduce the load carrying capacity of the piles. Downdrag load has been 
considered in the calculations of the vertical capacities of Abutment 1.  

Liquefaction analyses are included in Appendix VI. 

Lateral Spreading 

Liquefaction-induced spreading has been defined as the “lateral displacement of 
large surficial blocks of soil as a result of liquefaction in a subsurface layer”. Lateral 
spreading refers to the more moderate movements of gently sloping ground due to 
soil liquefaction. As described by Bartlett and Youd (1992a; 1992b), 
liquefaction-induced lateral spreading occurs on mild slopes of 0.3% to 5% 
underlain by loose sand and shallow water. The geologic conditions conducive to 
lateral spreading (gentle surface slope, shallow water table, and liquefiable 
cohesionless soils) are frequently found along streams and other waterfronts in 
recent alluvial or deltaic deposits, as well as in loosely-packed, saturated, sandy fills.  

In our opinion, the potential for lateral spreading does not exist because it appears 
that there is no continuous layer of liquefiable soil and stream/water course at the 
project site.  
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13.0 FOUNDATION RECOMMENDATIONS 

13.1 General 

Based on the findings of our investigation, no major adverse condition was noted for the 
planned structure provided the recommendations presented in this report are incorporated 
into the final design and construction.  Bridge plans should be reviewed by our office prior to 
finalizing the plans to see that the intent of our recommendations is included in the plans.   

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 
recommendations have been based upon the materials and subsurface soil conditions 
encountered in the soil borings at the project site.  Therefore, we should be notified in the 
event that these conditions are changed, so as to modify or amend our recommendations. 

The following foundation recommendations were designed in accordance with the 2012 
AASHTO LRFD Bridge Design Specifications (6th Edition) with Caltrans Amendments. 

13.2 Earthwork and Grading 

All grading operations should be performed in accordance with the project specifications 
and Caltrans Standard Specifications for Earthwork (Section 19). A representative from 
PARIKH or regulating agency should observe all excavated areas during grading and 
perform moisture and density tests on prepared subgrade and compacted fill materials.    

13.3 Deep Foundations 

The as-built pile driving records indicated at least one of the existing piles at Bent 2 was cut 
off at a length of 25 feet (versus the design pile length of 62 feet). The estimated 
compression and tension pile capacity of Abutment 1, Bent 2 and Abutment 3 under seismic 
load are summarized in the table below: 
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TABLE 9-SUMMARY OF ESTIMATED EXISTING PILE CAPACITIES 
Support Loading  Pile Capacity Under Seismic Load (Liquefaction Only(2)) (kips) 

Abutment 1 Compression 640 
 Tension 630 
Bent 2 Compression 347 
 Tension 340 
Abutment 3 Compression 900(1) 

 Tension 645 
(1) High resistance due to end bearing in dense sand layer. 
(2) Downdrag is not considered on existing piles 

According to Memo to Designers 20-4 (June 2016), each seismic hazard should be analyzed 
separately to determine if any of them can cause the existing bridge to collapse. The design 
will NOT combine the effects of liquefaction induced downdrag with the pile axial demands 
from seismic ground shaking loading. 

Recommended Foundation Type 

1. Based on the as-built driving record, available boring information and considering 
the drivability through the significant strata of medium dense to dense sand, Caltrans 
Standard Class 200 Alternate “W” piles appear to be the recommended foundation 
system for the proposed bridge median widening.  

2. Cast-In-Drilled-Hole (CIDH) Concrete pile is feasible but not preferred considering 
medium dense to dense sand below groundwater which may cause soil caving-in. 
Also driven pile tends to be more cost effective than the CIDH Concrete pile. 

3. Shallow foundation is not recommended considering the magnitude of the demand 
load, medium stiff to stiff subsurface soils at shallow depth and potentially 
liquefiable soil encountered in Boring R-18-SC-001 for Abutment 1. 

Caltrans Standard Class 200 Alternate “W” piles may be designed for the foundation loads at 
the abutments and bents to the indicated pile tip elevations as shown in Table 12. 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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TABLE 10 - FOUNDATION DESIGN DATA 
Support 

No 
Design 
Method 

Pile Type Finish 
Grade 

Elev. (ft) 

Pile Cut-off Elev. 
or Bottom of 

Footing Elev. (ft) 

Pile Cap 
Size (ft) 

Permissible 
Settlement 

(in) 

No. of Piles 
per Footing 

B L 

Abut 1  LRFD Class 200 Alt. W 232.35 215.8 to 216.3(1) 6.33 42.0 1.00 12 

Bent 2 LRFD Class 200 Alt. W 204.0 192.80 26.00 32.0 1.00 40 

Abut 3 LRFD Class 200 Alt. W 229.04 210.3 to 212.8(1) 6.33 42.0 1.00 12 

(1) Bottom of abutment footing elevation varies between ends as indicated. 

TABLE 11 - FOUNDATION DESIGN LOADS 

Support 
No. 

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

Extreme Limit State 
(Controlling Group, kips) 

Total Load Permanent 
Loads 

Compression Tension Compression Tension 

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 1,800 250 1,500 2,600 300 N/A N/A 1,500 220(1) N/A N/A 

Bent 2 4,500 150 3,900 5,800 220 N/A N/A 4,000 350(2) N/A 150(2) 

Abut 3 1,800 240 1,500 2,600 300 N/A N/A N/A N/A N/A N/A 
(1) Extreme event loads provided at Abutment 1 are permanent loads that will need to be resisted under liquefaction downdrag. 
(2) Extreme event loads provided at Bent 2 are from Mo+DL. Mo+DL effects to be combined with liquefaction downdrag effects as 

necessary. 

Load and Resistance Factor Design (LRFD) was used for both bent and abutment 
foundations, per AASHTO LRFD Bridge Design Specifications–6th Edition, with Caltrans 
Amendments. 

The pile cut-off elevations or bottom of footing elevations are shown in Table 10. The 
evaluation of Load Demands on the piles, based upon LRFD is presented in Table 11 above. 
The estimated specified tip elevations for the anticipated design loading of the piles are 
shown in Table 12 below.  
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TABLE 12 - FOUNDATION RECOMMENDATIONS 
Location Cut-off 

Elev. Or 
Bottom 

of 
Footing 

Elev.  
(ft) 

Service-I Limit 
State Load per 
Support (kips) 

Total 
Permissible 

Support 
Settlement 

(inches) 

Nominal Resistance(iii), (iv) (kips) Design Tip Elev.(i)  
(ft) 

Specifie
d Tip 
Elev.  
(ft) 

Required 
Nominal 
Driving 

Resistance 
(kips)(ii) 

Total  Permanent 

Strength Limit 
(ϕqs&ϕqp = 0.7) 

Extreme Event 
(ϕqs&ϕqp = 1.0) 

Comp. Tension Comp. Tension 

Abut 1 215.8 to 
216.3 1,800 1,500 1 430 N/A 234(v) N/A 

141.0 (a-I) 
 159.5 (a-II) 

176.0 (c), 180.0 (d) 
141.0 540 

Bent 2 192.80 4,500 3,900 1 320 N/A 350 150 

135.0 (a-I) 
130.0 (a-II) 
149.0 (b-II) 

143.0 (c), 167.0 (d) 

130.0 470 

Abut 3 210.3 to 
212.8 1,800 1,500 1 430 N/A N/A N/A 131.0 (a-I) 

163.0 (c), 175.0 (d) 131.0 550 

(i) Design tip elevations are controlled by (a-I) Compression (Strength Limit), (a-II) Compression (Extreme Event), (b-II) Tension (Extreme Event), (c) 
Settlement, (d) Lateral Load.  

(ii) The nominal driving resistance required is equal to the nominal resistance needed to support the factored load plus driving resistance from the 
penetrated soil layers, if any, which do not contribute to the design resistance. 

(iii) Column heading modified from Required Factored Nominal Resistance to Nominal Resistance 
(iv) Resistance factor for ϕqs is for skin friction and ϕqp is for end bearing. 
(v) The additional downdrag induced load of 14 kips was assumed in the analysis for Abutment 1 for Extreme Event Limit State. 
(vi) Lateral Pile Capacity Analysis was performed by the structural designer. 

TABLE 13 – PILE DATA TABLE 
Location Pile Type 

 
Cut-off Elev. or 

Bottom of Footing 
Elev. (ft) 

Nominal Resistance (kips) Design Tip Elev. 
(ft) 

Specified Tip 
Elev. (ft) 

Compression Tension 

Abut 1 Class 200 Alt. W 215.8 to 216.3(1) 430 0 141.0 (a) 
176.0 (c), 180 (d) 141.0 

Bent 2 Class 200 Alt. W 192.80 320 0 
130.0 (a), 
 149.0 (b) 

 143.0 (c), 167.0 (d) 
130.0 

Abut 3 Class 200 Alt. W 210.3 to 212.8(1) 430 0 131.0 (a) 
163.0 (c), 175.0 (d) 131.0 

(i) Design tip elevations for Abutments and Bents are controlled by: (a) Compression (b) Tension (c) Settlement (d) Lateral Load 
(ii) Lateral Pile Capacity Analysis was performed by the structural designer. 

The pile capacities for the Alternate “W” piles were calculated based on guidelines by 
American Petroleum Institute (API) publication “Recommended Practice for Planning, 
Designing and Constructing Fixed Offshore Platforms – Working Stress Design” (API RP 
2A-WSD, 2002).  The pile capacities were derived both from frictional resistance along the pile 
shaft and end bearing resistance under compression. For soil layers above liquefiable zone, 
downdrag load is considered as additional ultimate structural demands (Factor of Safety = 1.0) 
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for extreme event. For end bearing resistance, we assumed that a soil plug will be formed 
during driving.  

The estimated design tip elevations and specified tip elevations are based on the general 
plan, foundation plan, “Foundation Design Data” and “Foundation Design Loads” provided 
by the structural designer. In the event that these footing bottom elevations are changed, the 
design pile tip elevations may have to be revised accordingly. The axial pile capacity 
calculations are presented in Appendix VI. 

13.4 Lateral Design for Piles 

The piles should not be spaced closer than 3 times the pile diameter measured 
center-to-center. For piles spaced at center-to-center distance greater than or equal to 3 times 
the pile diameter, there is no group effect for pile vertical capacity.  

Based on the pile layouts provided by the structural designer provided by the structural 
designer, the following “P-Y” Curve Modification Factors should be used for lateral pile 
capacity analysis: 

• Abutment 1 - Transverse: 0.59, Longitudinal: 0.75 
• Bent 2          - Transverse: 0.50, Longitudinal: 0.50 
• Abutment 3 - Transverse: 0.59, Longitudinal: 0.75 

The piles under the lateral demand using L-PILE software was performed by the structural 
designer. The L-PILE results will be provided by the structural designer. The recommended 
L-PILE parameters are included in Appendix VI and in the tables below.  
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TABLE 14A–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS ABUTMENT 1 (Boring R-18-SC-001) 
Approx. 

Depth (ft) 
Elevation (ft.) LPILE Soil Type c (psf) Phi (degrees) 

Effective Unit 
Weight γ’ (pcf) 

0 to 8 231 to 223 Sand (Reese) - φ = 34° 125 
8 to 18 223 to 213 Stiff Clay w/o Free Water (Reese)  c=2500 psf - 125 

18 to 23 213 to 208 Stiff Clay w/o Free Water (Reese)  c=1750 psf - 125 
23 to 28 208 to 203 Sand (Reese) - φ = 34° 125 

28 to 33.5 203 to 197.5 Case I) Sand (Reese) - φ = 32° 65 

  Case II) Soft Clay (Matlock) Sr = 350 - 65 

33.5 to 38.5 197.5 to 192.5 Soft Clay (Matlock) c=900 psf - 65 
38.5 to 43 192.5 to 188 Soft Clay (Matlock) c=600 psf - 65 
43 to 65 188 to 166 Sand (Reese) - φ = 35° 65 
65 to 76 166 to 155 Sand (Reese) - φ = 30° 65 
76 to 81 155 to 150 Stiff Clay w/o Free Water (Reese) c=2500 psf - 65 

81 to 86.5 150 to 144.5 Sand (Reese) - φ = 34° 65 
86.5 to 106 144.5 to 125 Stiff Clay w/o Free Water (Reese) c=2000 psf - 65 
106 to 115 125 to 116 Sand (Reese) - φ = 34° 65 

115 to 131.5 116 to 99.5 Stiff Clay w/o Free Water (Reese) c=4000 psf - 65 
(1) Groundwater was measured at the depth of 30 feet below existing ground during drilling at Elevation +201.0 feet. Groundwater was 

assumed at the depth of 28 feet below existing ground at Elevation +203.0 feet to be consistent with the top elevation of the potential 
liquefiable soil layer. 

(2) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
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TABLE 14B–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS BENT 2 (CPT-18-SC-003/03-BL-1 & 03-BL-2) 
Approx. 

Depth (ft) 
Elevation (ft.) LPILE Soil Type c (psf) Phi (degrees) 

Effective Unit 
Weight γ’ (pcf) 

0 to 4 203 to 199 Stiff Clay w/o Free Water (Reese) c=3000 psf - 125 
4 to 10 199 to 193 Stiff Clay w/o Free Water (Reese) c=1500 psf - 125 

10 to 15 193 to 188 Sand (Reese) - φ = 32° 125 
15 to 17 188 to 186 Stiff Clay w/o Free Water (Reese) c=2000 psf - 125 

17 to 21.5 186 to 181.5 Sand (Reese) - φ = 34° 125 
21.5 to 23.5 181.5 to 179.5 Soft Clay (Matlock) c=1500 psf - 125 
23.5 to 26.3 179.5 to 176.7 Sand (Reese) - φ = 33° 125 
26.3 to 28.5 176.7 to 174.5 Sand (Reese) - φ = 33° 65 
28.5 to 31.5 174.5 to 171.5 Sand (Reese) - φ = 36° 65 
31.5 to 34.5 171.5 to 168.5 Sand (Reese) - φ = 33° 65 
34.5 to 47 168.5 to 156 Soft Clay (Matlock) c=1200 psf - 65 
47 to 55 156 to 148 Stiff Clay w/o Free Water (Reese) c=2500 psf - 65 
55 to 70 148 to 133 Stiff Clay w/o Free Water (Reese) c=1750 psf - 65 
70 to 80 133 to 122 Sand (Reese) - φ = 42° 65 
80 to 98 122 to 105 Stiff Clay w/o Free Water (Reese) c=6000 psf - 65 

(1) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
(2) Groundwater was measured at the depth of 26.3 feet below existing ground during drilling at Elevation +176.7 feet. 

TABLE 14C–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS ABUTMENT 3 (Boring R-18-SC-002) 
Approx. 

Depth (ft) 
Elevation (ft.) LPILE Soil Type c (psf) Phi (degrees) 

Effective Unit 
Weight γ’ (pcf) 

0 to 13.5 226 to 212.5 Sand (Reese) - φ = 36° 125 
13.5 to 23 212.5 to 203 Sand (Reese) - φ = 34° 125 
23 to 25 203 to 201 Stiff Clay w/o Free Water (Reese)  c=2000 psf - 125 
25 to 28 201 to 198 Stiff Clay w/o Free Water (Reese) c=2000 psf - 65 
28 to 33 198 to 193 Soft Clay (Matlock) c=400 psf - 65 
33 to 43 193 to 183 Stiff Clay w/o Free Water (Reese) c=1000 psf - 65 
43 to 48 183 to 178 Soft Clay (Matlock) c=200 psf - 65 

48 to 64.5 178 to 161.5 Stiff Clay w/o Free Water (Reese) c=1000 psf - 65 
64.5 to 77 161.5 to 149 Sand (Reese) - φ = 34° 65 
77 to 86 149 to 140 Stiff Clay w/o Free Water (Reese) c=2750 psf - 65 

86 to 105 140 to 121 Sand (Reese) - φ = 38° 65 
105 to 121.5 121 to 104.5 Stiff Clay w/o Free Water (Reese) c=2750 psf - 65 

(1) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
(2) Groundwater was measured at the depth of 25.0 feet below existing ground during drilling at Elevation +201.0 feet. 
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13.5 Lateral Earth Pressures 

Abutment retaining walls should be designed to resist the following Applied Lateral Earth 
Pressures (Equivalent Fluid Pressures-EFP) 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. If hydrostatic pressures are allowed to build up 
behind the walls, additional lateral loads should be considered in the design. 

Applied Lateral Earth Pressure 

(a) Active Condition Recommended active pressure is 36 pcf EFP for the 
engineered backfill. 

(b) At-Rest Condition Recommended at-rest pressure is 55 pcf EFP for the 
engineered backfill. 

(c) Passive Resistance 5.0 ksf (ultimate) for seismic design of the abutment backwall 
(5.5 feet or greater); for activated height less than 5.5 feet, 
modify proportionally i.e. 5.0x (H/5.5) ksf per. A minimum 
lateral wall movement of 2% of wall height to mobilize the full 
ultimate passive resistance is required.  

Cantilever walls, which are free to rotate by at least 0.005 radian, may be assumed flexible 
and designed 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 0.4 and 0.5 may be used to determine the additional lateral earth pressures resulting from 
the surcharge for cantilever walls and rigid walls, respectively. 

13.6 Abutment Seismic Design  

The foundation soil for the abutments is considered “Marginal” according to Caltrans SDC 
1.7 and per AASHTO LRFD C11.6.5. This type of soil is not exempt from “Extreme Event 
(Seismic)” design. 

The diaphragm abutment is very rigid and will rotate very little (not more than 2% at the 
top), 100% PGA is used to calculate the seismic earth pressure KAE and Ko under the static 
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condition. The following are the recommended values for lateral soil pressure coefficients 
for rigid foundation: 

γ = 125 pcf 
Ko = 0.44 (In-Situ Lateral Coefficient) 
∆KAE = 0.38 (Log-Spiral Seismic Active) 
Based on the above, incremental seismic force can be calculated as 0.5*H*(∆KAE* γ*H) = 
23.75*H2lb/ft.  

The loading diagram for the incremental seismic force is included in Appendix VI. 

13.7  Settlement 

Fill up to approximately 9 feet to 10 feet high is anticipated to be placed on the existing 
slope at the abutments of the proposed structure.  The subsurface soils generally consist of 
predominantly layers of medium stiff Clayey/Silty Sand (and hard Sandy Clay at Abutment 
1), and groundwater was assumed at Elev. +201.0 for analysis purpose. 

The following parameters were assumed for the settlement evaluation based on the 
empirical correlations, consolidation test results and our engineering judgments.    

a) A consolidation test was completed on a selected sample in Boring R-18-SC-001 
and the resultant consolidation parameters were used in the settlement analysis of 
the sample’s layer.  

b) Unconfined Compressive Strength tests result, when available, is used in the 
settlement calculations (if it is shown in the calculations spreadsheet).  

c) The pre-consolidation pressure (Pc) for the samples were estimated by using a 
factor of 0.25 (Su/p, Skempton 1954, 1957) and dividing the undrained strength 
(correlated/lab) with this factor. OCR is then calculated by dividing in-situ effective 
stress to Pc. Over-consolidated clays can be considered settling elastically per 
ASHTO LFRD Section C10.6.2.4.3. Clays with OCR greater than or equal to 2.5 is 
considered to be settling elastically and not considered in consolidation settlement 
calculations. 

d) In addition, the Cc/(1+e0) values are calculated based on our calibration/refitting of 
the original Lambe & Whitman correlations based on in-house lab results from 
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previous projects. The water content from laboratory tests is used as an input to this 
correlation.  

Results of Settlement Evaluations 

Settlement analyses indicate that the upper-bound settlement may be between about 0.9 
inches and 1.1 inches. The estimated settlements consist of settlement in the 
over-consolidated (OC) range for clay and elastic settlements for sands and clays (with 
OCR greater than or equal to 2.5) and normally-consolidated (NC) range for clays/silts. A 
preliminary coefficient of consolidation coefficient of 0.6 ft2/day was used in the 
calculation based on the existence of predominantly low to non-plastic clays and silts in the 
borings for the project and liquid limit correlations per NAVFAC DM 7.2. This coefficient 
may need to be revised after the completion of the lab consolidation tests. Based on our 
previous project experience, a waiting period of 30 days is recommended after the 
placement of fill prior to the construction of the piles at the abutments and the construction 
of the pavement.  

The settlement calculations are included in Appendix VI. 

14.0 CONSTRUCTION CONSIDERATIONS 

14.1 General 

To a degree, the performance of any structure is dependent upon construction procedures 
and quality. Hence, observation of foundation construction should be carried out by the 
responsible Agency. If the encountered subsurface conditions differ from the basis of our 
recommendations, Parikh 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. 

14.2 Caltrans Standard Alternate “W” Pile 

a) There are houses as closes as 250 feet from Abutment 3. Noise levels by 
construction such as pile driving, the construction noise impacts and requirements 
related to construction noise have been addressed in Section 8 of the PA&ED “US 
101/Blossom Hill Road Interchange Improvement Project – Noise Study Report”.   
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b) Medium stiff to hard cohesive soils with interbedded layers of medium dense to 
dense sands are generally encountered at the project site. Hard driving is expected.  

c) Should difficult driving be encountered where the vertical compression requirement 
is met prior to reaching the specified tip elevation, pile driving may be allowed to 
terminate if other tip requirements for lateral, tension and settlement are met. 
Undersize pre-drill (partial length) may be considered to help reach the tip elevation 
if necessary. 

d) In general, a pile may be considered to have reached “practical refusal” if pile 
advance less than 1 inch under 10 blows or a foot under 100 blows. 

e) It is anticipated that the pile capacity will develop after driving as a result of soil 
“freeze” and dissipation of excess pore water pressures.  The final pile capacity can 
be verified and the gain of pile capacity after initial driving may be evaluated based 
on “re-driving” after 24-hour (min.) set up. 2018 Caltrans Standard Specifications 
(Section 49-2.01A (4)(c)) “Department Acceptance” may be used as the pile driving 
acceptance criteria.  

f) As an option, Pile Driving Analyzer (PDA) may be used to evaluate the pile 
capacity of the driven piles when unanticipated conditions arise. Typical 
applications of the PDA include capacity evaluation (for both during driving and 
re-driving) and integrity testing for piles that have experienced hard driving. 

g) The piles for the widening at Bent 2 will likely to be driven with low headroom 
driving equipment. The piles will need to be spliced in sections because of the low 
headroom. The drivability of the Alt W Class 200 pile to tip should be feasible for 
spliced pile sections at Bent 2 of the “Blossom Hill Road Overcrossing (Widen)” as 
long as there is no undue delay in splicing the piles.  

h) For Bent 2, the contractor may use impact hammer that do not comply with the 
minimum energy requirements to advance piles to 3 feet of the specified tip 
elevation.  

i) It is prudent to make the contractor aware of these conditions so that appropriate 
steps can be taken to comply with the standards and maintain the integrity of the 
piles.  
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j) Due to the hard driving condition that may be encountered during pile driving, pile 
driving should be allowed to terminate short of the specified tip elevation provided 
the following conditions are satisfied:  

• Other requirements including tension and lateral demands are met; 
• Pile attaining its capacity and refusal within 5 feet above the specified tip 

elevation. 

15.0 NOTES TO DESIGNER 

Should the specified pile tip elevation required to meet lateral load demands exceed the 
specified pile tip elevation given within this report, the Geotechnical Engineer must be 
contacted for further recommendations.  

16.0 PLAN REVIEW 

This report is prepared for the proposed “Blossom Hill Road OC (Widen) (Bridge No. 
37-0348)”. We recommend that final foundation plans for the proposed project to be reviewed 
by PARIKH 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. However, design-build elements should be reviewed only 
from overall compliance standpoint. 

17.0 CONSTRUCTION OBSERVATION 

To a degree, the performance of any structure is dependent upon construction procedures and 
quality control measures.  Hence, geotechnical observation and testing of grading operations, 
foundation excavations, and observation of pile installations should be carried out by the 
Geotechnical Engineer.  If the subsurface conditions different from those forming the basis of 
our recommendations are 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. 
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18.0 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 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 conclusions 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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The findings in this report are valid as of the present date.  However, changes in the subsurface 
conditions can occur with the passage of time, whether they are due to natural processes or to 
the works of man, on this or adjacent properties.  In addition, changes in applicable or 
appropriate standards occur, whether they result from legislation or from the broadening of 
knowledge.  Accordingly, the findings in this report might be invalidated, wholly or partially, 
by changes outside of our control. 

 
Respectfully submitted, 
PARIKH CONSULTANTS, INC. 
 

` 

 

 

Alston Lam, P.E., G.E. 2605   Y. David Wang, Ph.D., P.E., 52911 
Project Engineer    Senior Engineer 
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APPENDIX II 

FIELD EXPLORATION 

All the test borings were drilled with a truck-mounted drill rig using 8-inch diameter hollow-
stem auger and switched to rotary-wash drilling method with -inch diameter drilling 
bit. The soil samples were obtained from the borings during drilling at various depths by 
driving a 2.5 inches Inside Diameter (I. D.) Modified California Sampler or a 1.375 
inches I.D. Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was 
driven into the subsurface soils under the impact of a 140 pounds hammer having a 
free fall of 30 inches.  The blow counts required to drive the sampler for the last 12 inches 
are presented on the Logs of Test Borings, Appendix II. (When correlating standard 
penetration data in similar soils, the blow counts for the Modified California sampler 
can be converted to equivalent Standard Penetration Test sampler by multiplying a 
factor of 0.65). Pocket penetration tests were also performed on clay samples to evaluate 
their consistency. Upon completion of drilling, the boreholes were backfilled with cement 
grout.  

The borings were drilled under the technical supervision of our engineers, who classified 
and continuously logged the soils encountered during drilling and supervised the collection 
of soil samples at various depths for visual examination and laboratory testing. The soil 
samples were visually classified in the field according to the Caltrans “Soil and Rock 
Logging, Classification and Presentation Manual” (2010 Edition) and then transported to our 
laboratory for further evaluation and testing.  

The descriptions of the soils encountered and relevant boring information are presented on 
the Log of Test Borings attached in Appendix II.  The laboratory test methods and results 
are presented in Appendix IV.  The logs presented in Appendix II were prepared from 
the field logs which were edited after visual re-examination of the soil samples in the 
laboratory and results of classification tests on selected soil samples as indicated on the logs.  

The descriptions and related information presented on these logs of test borings depict 
subsurface conditions only at the locations indicated on the plan and on the particular date 
noted on the logs. 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 location 
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 at these 
locations due to environmental changes. 



LOG OF TEST BORINGS 
(FIELD EXPLORATION PERFORMED IN 2018 AND AS-BUILT) 
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REFERENCE LOG OF TEST BORINGS 
(FIELD EXPLORATION PERFORMED IN 2003) 
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 1
              Data File:    SDF(113).cpt                                                                              Sounding ID:  CPT-18-SC-003
              CPT Date:     9/26/2018 12:24:13 PM                                                                           Project No:  2016-146
              GW During Test:  30 ft                                                                                           Cone/Rig:  DDG1418
              

   .      .     *     .     *    .     .    .    *            *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33  75.2 120.5 152.0  75.2  1.1   0.1  1.5  6  clean SAND to silty SAND   125  5.0   24   15   23  73  48   -   -   12 1.97  16
   0.49 125.1 200.7 211.2 125.1  1.4   0.3  1.1  6  clean SAND to silty SAND   125  5.0   40   25   36  90  48   -   -    7 1.72  16
   0.66  93.6 150.1 184.4  93.6  1.6   0.2  1.7  6  clean SAND to silty SAND   125  5.0   30   19   29  80  48   -   -   11 1.94  16
   0.82  63.5 101.9 162.6  63.5  1.5   0.3  2.4  5  silty SAND to sandy SILT   120  4.0   25   16   21  68  48   -   -   18 2.17  16
   0.98  51.4  82.5 171.3  51.4  1.7   0.3  3.4  5  silty SAND to sandy SILT   120  4.0   21   13   19  61  48   -   -   24 2.34  16
   1.15  44.6  71.5 175.1  44.6  1.8   0.5  4.0  4  clayy SILT to silty CLAY   115  2.0   36   22   17  -   -   3.1 9.9  28 2.43  15
   1.31  35.6  57.1 184.3  35.6  1.8   0.4  5.2  4  clayy SILT to silty CLAY   115  2.0   29   18   14  -   -   2.5 9.9  35 2.58  15
   1.48  33.5  53.8   -    33.6  1.8   0.7  5.3  4  clayy SILT to silty CLAY   115  2.0   27   17   14  -   -   2.4 9.9  36 2.61  15
   1.64  37.0  59.3 175.6  37.0  1.7   0.4  4.6  4  clayy SILT to silty CLAY   115  2.0   30   18   15  -   -   2.6 9.9  32 2.54  15
   1.80  38.4  61.5 193.7  38.4  2.0   0.3  5.3  4  clayy SILT to silty CLAY   115  2.0   31   19   15  -   -   2.7 9.9  34 2.57  15
   1.97  44.6  71.5 197.2  44.6  2.1   0.5  4.8  4  clayy SILT to silty CLAY   115  2.0   36   22   17  -   -   3.1 9.9  31 2.50  15
   2.13  41.7  66.9 206.0  41.8  2.3   0.7  5.5  4  clayy SILT to silty CLAY   115  2.0   33   21   17  -   -   2.9 9.9  33 2.56  15
   2.30  45.8  73.4 202.5  45.8  2.3   0.6  4.9  4  clayy SILT to silty CLAY   115  2.0   37   23   18  -   -   3.2 9.9  31 2.50  15
   2.46  38.9  62.4   -    38.9  2.3  -0.3  6.1  4  clayy SILT to silty CLAY   115  2.0   31   19   16  -   -   2.7 9.9  36 2.61  15
   2.62  37.3  59.9   -    37.3  2.3   0.1  6.1  3  silty CLAY to CLAY         115  1.5   40   25   15  -   -   2.6 9.9  37 2.63  15
   2.79  38.3  61.4   -    38.3  2.3   0.3  6.0  4  clayy SILT to silty CLAY   115  2.0   31   19   16  -   -   2.7 9.9  36 2.61  15
   2.95  40.5  65.0 207.4  40.5  2.3   0.0  5.7  4  clayy SILT to silty CLAY   115  2.0   33   20   16  -   -   2.9 9.9  34 2.58  15
   3.12  40.4  64.8 207.3  40.4  2.3  -0.2  5.7  4  clayy SILT to silty CLAY   115  2.0   32   20   16  -   -   2.8 9.9  34 2.58  15
   3.28  43.5  69.8 194.7  43.5  2.1   0.3  4.8  4  clayy SILT to silty CLAY   115  2.0   35   22   17  -   -   3.1 9.9  31 2.50  15
   3.45  39.1  62.7 185.8  39.1  1.9  -2.7  4.8  4  clayy SILT to silty CLAY   115  2.0   31   20   16  -   -   2.8 9.9  32 2.54  15
   3.61  30.5  48.9   -    30.4  1.5  -2.6  4.9  4  clayy SILT to silty CLAY   115  2.0   24   15   13  -   -   2.1 9.9  36 2.61  15
   3.77  22.2  35.5   -    22.1  1.2  -2.7  5.7  3  silty CLAY to CLAY         115  1.5   24   15   10  -   -   1.6 9.9  44 2.76  15
   3.94  16.0  25.7   -    16.0  1.1  -2.6  6.7  3  silty CLAY to CLAY         115  1.5   17   11    8  -   -   1.1 9.9  53 2.91  15
   4.10  12.6  20.2   -    12.6  0.9  -2.5  7.1  3  silty CLAY to CLAY         115  1.5   13    8    6  -   -   0.9 9.9  59 3.00  15
   4.27  10.1  16.1   -    10.0  0.7  -2.3  7.6  3  silty CLAY to CLAY         115  1.5   11    7    5  -   -   0.7 9.9  65 3.10  15
   4.43   8.6  13.7   -     8.5  0.7  -2.2  8.1  3  silty CLAY to CLAY         115  1.5    9    6    5  -   -   0.6 9.9  70 3.17  15
   4.59   7.2  11.5   -     7.2  0.5  -2.0  7.0  3  silty CLAY to CLAY         115  1.5    8    5    4  -   -   0.5 8.5  72 3.19  15
   4.76   6.7  10.8   -     6.7  0.5  -1.8  7.7  3  silty CLAY to CLAY         115  1.5    7    4    4  -   -   0.5 7.6  76 3.24  15
   4.92   6.8  10.9   -     6.7  0.5  -1.7  8.4  3  silty CLAY to CLAY         115  1.5    7    5    4  -   -   0.5 7.5  78 3.26  15
   5.09   8.9  14.3   -     8.9  0.6  -2.1  7.3  3  silty CLAY to CLAY         115  1.5   10    6    5  -   -   0.6 9.6  67 3.13  15
   5.25  11.5  18.5   -    11.5  0.7  -1.1  6.2  3  silty CLAY to CLAY         115  1.5   12    8    6  -   -   0.8 9.9  58 2.99  15
   5.41  14.2  22.8   -    14.2  0.8  -1.1  5.7  3  silty CLAY to CLAY         115  1.5   15    9    7  -   -   1.0 9.9  52 2.90  15
   5.58  15.2  24.3   -    15.1  0.9  -1.0  5.8  3  silty CLAY to CLAY         115  1.5   16   10    7  -   -   1.0 9.9  51 2.88  15
   5.74  16.0  25.7   -    16.0  1.0  -0.8  6.1  3  silty CLAY to CLAY         115  1.5   17   11    8  -   -   1.1 9.9  51 2.88  15
   5.91  16.6  26.6   -    16.6  1.0  -1.2  6.3  3  silty CLAY to CLAY         115  1.5   18   11    8  -   -   1.1 9.9  51 2.88  15
   6.07  17.2  27.5   -    17.2  1.1  -0.5  6.3  3  silty CLAY to CLAY         115  1.5   18   11    8  -   -   1.2 9.9  50 2.87  15
   6.23  17.7  28.4   -    17.7  1.2  -1.8  6.9  3  silty CLAY to CLAY         115  1.5   19   12    8  -   -   1.2 9.9  51 2.89  15
   6.40  18.8  30.1   -    18.7  1.1  -1.8  6.2  3  silty CLAY to CLAY         115  1.5   20   13    9  -   -   1.3 9.9  48 2.84  15
   6.56  19.6  31.4   -    19.6  1.1  -2.0  5.7  3  silty CLAY to CLAY         115  1.5   21   13    9  -   -   1.4 9.9  46 2.80  15
   6.73  17.3  27.7   -    17.2  0.9  -2.2  5.2  3  silty CLAY to CLAY         115  1.5   18   12    8  -   -   1.2 9.9  47 2.81  15
   6.89  14.2  22.8   -    14.2  0.8  -2.0  5.7  3  silty CLAY to CLAY         115  1.5   15    9    7  -   -   1.0 9.9  52 2.90  15
   7.05  13.8  22.2   -    13.8  0.8  -1.7  5.8  3  silty CLAY to CLAY         115  1.5   15    9    7  -   -   0.9 9.9  53 2.91  15
   7.22  14.2  22.7   -    14.1  0.8  -0.3  5.6  3  silty CLAY to CLAY         115  1.5   15    9    7  -   -   1.0 9.9  52 2.90  15
   7.38  13.1  21.0   -    13.1  0.7   0.2  5.8  3  silty CLAY to CLAY         115  1.5   14    9    6  -   -   0.9 9.8  54 2.93  15
   7.55  15.2  24.4   -    15.2  0.7  -0.3  4.5  3  silty CLAY to CLAY         115  1.5   16   10    7  -   -   1.0 9.9  46 2.81  15
   7.71  15.7  25.2   -    15.7  0.6  -0.3  3.9  4  clayy SILT to silty CLAY   115  2.0   13    8    7  -   -   1.1 9.9  44 2.76  15
   7.87  15.3  24.6   -    15.3  0.5  -0.3  3.5  4  clayy SILT to silty CLAY   115  2.0   12    8    7  -   -   1.1 9.9  42 2.73  15
   8.04  15.1  24.2   -    15.1  0.5  -0.1  3.1  4  clayy SILT to silty CLAY   115  2.0   12    8    7  -   -   1.0 9.9  41 2.71  15
   8.20  16.4  26.3   -    16.4  0.4  -0.2  2.5  4  clayy SILT to silty CLAY   115  2.0   13    8    7  -   -   1.1 9.9  37 2.63  15
   8.37  17.6  28.3  90.4  17.6  0.4  -0.2  2.3  4  clayy SILT to silty CLAY   115  2.0   14    9    7  -   -   1.2 9.9  34 2.58  15
   8.53  19.2  26.5  82.8  19.1  0.4  -0.2  2.1  4  clayy SILT to silty CLAY   115  2.0   13   10    7  -   -   1.3 9.9  34 2.57  15
   8.69  20.6  28.1  79.0  20.6  0.4  -0.3  1.8  5  silty SAND to sandy SILT   120  4.0    7    5    7  25  35   -   -   31 2.51  16
   8.86  20.5  27.8  75.7  20.5  0.3  -0.2  1.6  5  silty SAND to sandy SILT   120  4.0    7    5    7  25  35   -   -   30 2.49  16
   9.02  19.9  26.6  71.6  19.8  0.3  -0.3  1.5  5  silty SAND to sandy SILT   120  4.0    7    5    6  23  35   -   -   30 2.48  16
   9.19  18.5  24.6  72.1  18.5  0.3  -0.3  1.6  5  silty SAND to sandy SILT   120  4.0    6    5    6  21  34   -   -   32 2.53  16
   9.35  16.3  24.6  77.8  16.3  0.3  -0.3  1.9  4  clayy SILT to silty CLAY   115  2.0   12    8    6  -   -   1.1 9.6  34 2.57  15
   9.51  16.8  24.9  76.7  16.8  0.3  -0.2  1.8  4  clayy SILT to silty CLAY   115  2.0   12    8    6  -   -   1.1 9.7  33 2.56  15
   9.68  18.7  24.3  73.7  18.7  0.3  -0.2  1.7  4  clayy SILT to silty CLAY   115  2.0   12    9    6  -   -   1.3 9.9  33 2.55  15
   9.84  17.0  24.8  77.8  17.0  0.3  -0.1  1.9  4  clayy SILT to silty CLAY   115  2.0   12    9    6  -   -   1.2 9.5  34 2.57  15
  10.01  15.3  22.0   -    15.3  0.3  -0.2  1.9  4  clayy SILT to silty CLAY   115  2.0   11    8    6  -   -   1.0 8.4  36 2.61  15
  10.17  15.0  24.0   -    14.9  0.3  -0.2  2.0  4  clayy SILT to silty CLAY   115  2.0   12    7    6  -   -   1.0 8.0  36 2.60  15
  10.34  13.9  19.5   -    13.9  0.2  -0.2  1.7  4  clayy SILT to silty CLAY   115  2.0   10    7    5  -   -   0.9 7.3  37 2.64  15
  10.50  12.3  19.8   -    12.3  0.2  -0.2  1.9  4  clayy SILT to silty CLAY   115  2.0   10    6    5  -   -   0.8 6.4  39 2.66  15
  10.66  13.7  18.8   -    13.6  0.2  -0.2  1.4  4  clayy SILT to silty CLAY   115  2.0    9    7    5  -   -   0.9 6.9  36 2.61  15
  10.83  18.7  23.0  66.4  18.7  0.3  -0.2  1.4  5  silty SAND to sandy SILT   120  4.0    6    5    6  18  33   -   -   32 2.52  16
  10.99  24.8  30.1  66.6  24.7  0.3  -0.2  1.1  5  silty SAND to sandy SILT   120  4.0    8    6    7  27  35   -   -   25 2.37  16
  11.16  28.0  33.7  66.0  28.0  0.3  -0.2  1.0  5  silty SAND to sandy SILT   120  4.0    8    7    7  31  36   -   -   23 2.30  16
  11.32  27.6  33.1  58.7  27.6  0.2  -0.2  0.7  5  silty SAND to sandy SILT   120  4.0    8    7    7  30  36   -   -   20 2.24  16
  11.48  22.4  26.6  54.7  22.4  0.2  -0.2  0.8  5  silty SAND to sandy SILT   120  4.0    7    6    6  23  34   -   -   24 2.33  16
  11.65  21.7  25.6  60.5  21.7  0.2  -0.2  1.0  5  silty SAND to sandy SILT   120  4.0    6    5    6  22  34   -   -   27 2.41  16
  11.81  18.9  22.1  65.5  18.9  0.3  -0.2  1.4  5  silty SAND to sandy SILT   120  4.0    6    5    5  17  33   -   -   32 2.54  16
  11.98  15.3  19.4   -    15.3  0.2  -0.1  1.7  4  clayy SILT to silty CLAY   115  2.0   10    8    5  -   -   1.0 6.9  37 2.64  15
  12.14  16.8  19.4  62.5  16.8  0.2   0.0  1.4  4  clayy SILT to silty CLAY   115  2.0   10    8    5  -   -   1.1 7.5  35 2.58  15
  12.30  17.8  20.4  60.1  17.8  0.2   0.0  1.2  5  silty SAND to sandy SILT   120  4.0    5    4    5  15  32   -   -   32 2.53  16
  12.47  20.8  23.7  64.4  20.8  0.3   0.0  1.3  5  silty SAND to sandy SILT   120  4.0    6    5    6  19  33   -   -   30 2.49  16
  12.63  21.6  24.5  64.2  21.6  0.3   0.0  1.2  5  silty SAND to sandy SILT   120  4.0    6    5    6  21  33   -   -   29 2.47  16
  12.80  24.8  27.9  61.8  24.8  0.2   0.0  1.0  5  silty SAND to sandy SILT   120  4.0    7    6    6  25  34   -   -   25 2.38  16
  12.96  28.5  31.8  65.4  28.5  0.3   0.0  1.0  5  silty SAND to sandy SILT   120  4.0    8    7    7  29  35   -   -   24 2.33  16
  13.12  35.7  39.6  66.1  35.6  0.3   0.0  0.8  5  silty SAND to sandy SILT   120  4.0   10    9    8  36  36   -   -   19 2.20  16
  13.29  37.4  41.2  64.0  37.4  0.3   0.0  0.7  5  silty SAND to sandy SILT   120  4.0   10    9    9  38  36   -   -   17 2.15  16
  13.45  35.1  38.5  61.6  35.1  0.2   0.1  0.7  5  silty SAND to sandy SILT   120  4.0   10    9    8  35  36   -   -   18 2.17  16
  13.62  33.1  36.1  57.2  33.1  0.2   0.1  0.6  5  silty SAND to sandy SILT   120  4.0    9    8    8  33  35   -   -   18 2.17  16
  13.78  29.7  32.1  54.1  29.7  0.2   0.0  0.6  5  silty SAND to sandy SILT   120  4.0    8    7    7  30  35   -   -   19 2.21  16
  13.94  28.6  30.8  53.9  28.6  0.2   0.0  0.6  5  silty SAND to sandy SILT   120  4.0    8    7    7  28  34   -   -   20 2.23  16
  14.11  28.4  30.4  56.0  28.4  0.2   0.0  0.7  5  silty SAND to sandy SILT   120  4.0    8    7    7  28  34   -   -   21 2.27  16
  14.27  28.3  30.0  59.4  28.3  0.2   0.0  0.8  5  silty SAND to sandy SILT   120  4.0    8    7    7  27  34   -   -   23 2.31  16
  14.44  25.9  27.4  61.1  25.9  0.2   0.0  1.0  5  silty SAND to sandy SILT   120  4.0    7    6    6  24  34   -   -   26 2.38  16
  14.60  24.9  26.2  61.1  24.9  0.2   0.0  1.0  5  silty SAND to sandy SILT   120  4.0    7    6    6  23  33   -   -   27 2.41  16
  14.76  24.3  25.4  62.7  24.3  0.3   0.0  1.1  5  silty SAND to sandy SILT   120  4.0    6    6    6  22  33   -   -   28 2.44  16
  14.93  23.5  24.4  63.5  23.5  0.3   0.0  1.2  5  silty SAND to sandy SILT   120  4.0    6    6    6  20  33   -   -   29 2.47  16
  15.09  24.1  24.9  65.8  24.1  0.3   0.0  1.3  5  silty SAND to sandy SILT   120  4.0    6    6    6  21  33   -   -   30 2.47  16
  15.26  25.3  26.0  75.5  25.3  0.4   0.0  1.7  4  clayy SILT to silty CLAY   115  2.0   13   13    6  -   -   1.7 9.0  32 2.53  15
  15.42  26.3  27.8  90.7  26.3  0.6  -0.1  2.4  4  clayy SILT to silty CLAY   115  2.0   14   13    7  -   -   1.8 9.3  35 2.59  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 2
              Data File:    SDF(113).cpt                                                                              Sounding ID:  CPT-18-SC-003
              CPT Date:     9/26/2018 12:24:13 PM                                                                           Project No:  2016-146
              GW During Test:  30 ft                                                                                           Cone/Rig:  DDG1418
              

   .      .     *     .     *    .     .    .    *            *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  15.58  24.7  27.1   -    24.7  0.7  -0.1  3.0  4  clayy SILT to silty CLAY   115  2.0   14   12    7  -   -   1.7 8.6  38 2.66  15
  15.75  19.9  21.6   -    20.0  0.8   1.1  4.1  3  silty CLAY to CLAY         115  1.5   14   13    6  -   -   1.3 6.8  48 2.83  15
  15.91  17.3  18.6   -    17.4  0.8   2.1  4.9  3  silty CLAY to CLAY         115  1.5   12   12    6  -   -   1.2 5.8  54 2.93  15
  16.08  19.7  21.0   -    19.8  0.8   2.4  4.1  3  silty CLAY to CLAY         115  1.5   14   13    6  -   -   1.3 6.6  48 2.84  15
  16.24  22.2  23.4   -    22.3  0.7   2.4  3.3  4  clayy SILT to silty CLAY   115  2.0   12   11    6  -   -   1.5 7.4  43 2.74  15
  16.40  24.9  25.9   -    24.9  0.6   2.9  2.5  4  clayy SILT to silty CLAY   115  2.0   13   12    7  -   -   1.7 8.2  37 2.63  15
  16.57  42.1  41.5  78.3  42.1  0.5   1.9  1.2  5  silty SAND to sandy SILT   120  4.0   10   11    9  38  36   -   -   22 2.28  16
  16.73  57.9  56.9  77.7  57.9  0.4   1.5  0.8  6  clean SAND to silty SAND   125  5.0   11   12   11  48  38   -   -   14 2.05  16
  16.90  67.4  65.8  90.3  67.4  0.6   1.2  1.0  6  clean SAND to silty SAND   125  5.0   13   13   13  53  38   -   -   14 2.05  16
  17.06  71.8  69.8 103.2  71.8  0.9   0.8  1.3  5  silty SAND to sandy SILT   120  4.0   17   18   14  55  39   -   -   16 2.11  16
  17.23  75.9  73.4  99.2  75.9  0.8   0.3  1.1  6  clean SAND to silty SAND   125  5.0   15   15   15  57  39   -   -   14 2.04  16
  17.39  86.3  83.0 103.3  86.3  0.8   0.2  0.9  6  clean SAND to silty SAND   125  5.0   17   17   16  61  40   -   -   12 1.95  16
  17.55  80.5  77.1  97.7  80.6  0.7   0.3  0.9  6  clean SAND to silty SAND   125  5.0   15   16   15  58  39   -   -   12 1.97  16
  17.72  81.5  77.7  92.1  81.5  0.5   0.2  0.7  6  clean SAND to silty SAND   125  5.0   16   16   15  59  39   -   -   10 1.90  16
  17.88  82.2  77.9  91.4  82.2  0.5   0.3  0.6  6  clean SAND to silty SAND   125  5.0   16   16   15  59  39   -   -   10 1.88  16
  18.05  82.0  77.3  90.5  82.0  0.5   0.4  0.6  6  clean SAND to silty SAND   125  5.0   15   16   15  59  39   -   -   10 1.88  16
  18.21  81.7  76.7  89.8  81.8  0.5   0.4  0.6  6  clean SAND to silty SAND   125  5.0   15   16   14  58  39   -   -   10 1.88  16
  18.37  81.1  75.8  89.5  81.1  0.5   0.4  0.6  6  clean SAND to silty SAND   125  5.0   15   16   14  58  39   -   -   10 1.89  16
  18.54  80.8  75.2  88.9  80.8  0.5   0.4  0.6  6  clean SAND to silty SAND   125  5.0   15   16   14  58  39   -   -   10 1.89  16
  18.70  79.7  73.7  87.8  79.7  0.5   0.5  0.6  6  clean SAND to silty SAND   125  5.0   15   16   14  57  39   -   -   10 1.90  16
  18.87  81.3  74.9  88.8  81.3  0.5   0.5  0.6  6  clean SAND to silty SAND   125  5.0   15   16   14  57  39   -   -   10 1.90  16
  19.03  82.7  75.8  90.1  82.7  0.5   0.5  0.6  6  clean SAND to silty SAND   125  5.0   15   17   14  58  39   -   -   10 1.90  16
  19.19  83.0  75.8  91.5  83.0  0.6   0.5  0.7  6  clean SAND to silty SAND   125  5.0   15   17   14  58  39   -   -   11 1.92  16
  19.36  85.8  77.9  94.4  85.8  0.6   0.6  0.7  6  clean SAND to silty SAND   125  5.0   16   17   15  59  39   -   -   11 1.92  16
  19.52  88.3  79.9  96.7  88.3  0.7   0.7  0.8  6  clean SAND to silty SAND   125  5.0   16   18   15  60  39   -   -   11 1.92  16
  19.69  96.3  86.7 102.9  96.3  0.7   0.6  0.8  6  clean SAND to silty SAND   125  5.0   17   19   16  62  39   -   -   10 1.90  16
  19.85 113.9 102.2 125.8 113.9  1.3   0.7  1.1  6  clean SAND to silty SAND   125  5.0   20   23   20  68  40   -   -   11 1.94  16
  20.01 145.2 129.6 139.4 145.2  1.1   0.8  0.8  6  clean SAND to silty SAND   125  5.0   26   29   23  76  42   -   -    7 1.76  16
  20.18 174.7 155.3 167.4 174.7  1.7   0.7  1.0  6  clean SAND to silty SAND   125  5.0   31   35   28  82  42   -   -    7 1.76  16
  20.34 192.1 170.0 171.4 192.1  1.4   1.0  0.8  6  clean SAND to silty SAND   125  5.0   34   38   29  85  43   -   -    5 1.66  16
  20.51 214.8 189.3 189.3 214.8  1.5   1.0  0.7  6  clean SAND to silty SAND   125  5.0   38   43   32  88  43   -   -    5 1.60  16
  20.67 224.8 197.4 197.4 224.8  1.5   1.2  0.7  6  clean SAND to silty SAND   125  5.0   39   45   33  89  44   -   -    5 1.57  16
  20.83 227.9 199.2 199.2 227.9  1.3   1.2  0.6  6  clean SAND to silty SAND   125  5.0   40   46   33  90  44   -   -    5 1.52  16
  21.00 239.4 208.5 208.5 239.5  1.1   1.5  0.5  6  clean SAND to silty SAND   125  5.0   42   48   34  91  44   -   -    5 1.45  16
  21.16 239.5 207.7 207.7 239.6  1.2   1.9  0.5  6  clean SAND to silty SAND   125  5.0   42   48   34  91  44   -   -    5 1.47  16
  21.33 234.5 202.5 202.5 234.5  0.9   1.1  0.4  6  clean SAND to silty SAND   125  5.0   40   47   33  90  44   -   -    5 1.42  16
  21.49 224.4 193.0 193.0 224.4  0.9   1.3  0.4  6  clean SAND to silty SAND   125  5.0   39   45   31  89  43   -   -    5 1.44  16
  21.65 202.8 173.7 173.7 202.8  0.6   1.0  0.3  6  clean SAND to silty SAND   125  5.0   35   41   28  85  43   -   -    5 1.43  16
  21.82 180.0 153.6 153.6 180.0  0.7   0.7  0.4  6  clean SAND to silty SAND   125  5.0   31   36   26  81  42   -   -    5 1.53  16
  21.98 132.9 113.0 112.9 132.9  0.5   0.6  0.4  6  clean SAND to silty SAND   125  5.0   23   27   20  71  41   -   -    5 1.65  16
  22.15 110.4  93.5 111.1 110.4  0.9   0.6  0.9  6  clean SAND to silty SAND   125  5.0   19   22   18  65  40   -   -   10 1.90  16
  22.31  76.6  64.6 106.0  76.6  1.2   0.1  1.6  5  silty SAND to sandy SILT   120  4.0   16   19   14  53  37   -   -   19 2.19  16
  22.47  39.9  33.5  99.2  39.9  0.9   0.3  2.5  4  clayy SILT to silty CLAY   115  2.0   17   20    8  -   -   2.7 9.5  32 2.54  15
  22.64  18.1  13.4   -    18.1  0.8   0.5  4.6  3  silty CLAY to CLAY         115  1.5    9   12    4  -   -   1.2 4.1  61 3.03  15
  22.80  12.3   9.1   -    12.3  0.6   0.7  5.4  3  silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.7  75 3.22  15
  22.97  24.0  17.6   -    24.0  0.7   1.4  2.9  4  clayy SILT to silty CLAY   115  2.0    9   12    5  -   -   1.6 5.5  47 2.81  15
  23.13  22.4  16.3   -    22.4  0.6   0.5  2.8  4  clayy SILT to silty CLAY   115  2.0    8   11    5  -   -   1.5 5.0  48 2.83  15
  23.30  12.5   9.0   -    12.5  0.7   0.4  6.2  3  silty CLAY to CLAY         115  1.5    6    8    3  -   -   0.8 2.7  78 3.26  15
  23.46   9.6   6.9   -     9.6  0.9   0.9  9.9  2  Organic SOILS - Peats      100  1.0    7   10    3  -   -   0.9 1.9  95 3.49  10
  23.62  56.6  46.4  95.3  56.6  1.0   1.0  1.8  5  silty SAND to sandy SILT   120  4.0   12   14   10  42  35   -   -   24 2.33  16
  23.79 128.6 105.1 121.0 128.6  1.1   0.6  0.9  6  clean SAND to silty SAND   125  5.0   21   26   20  69  40   -   -    9 1.86  16
  23.95 150.0 122.2 136.9 150.0  1.3   1.3  0.9  6  clean SAND to silty SAND   125  5.0   24   30   22  74  41   -   -    9 1.82  16
  24.12 163.4 132.7 138.7 163.5  1.1   0.8  0.7  6  clean SAND to silty SAND   125  5.0   27   33   23  76  41   -   -    6 1.71  16
  24.28 167.1 135.1 140.5 167.1  1.1   1.0  0.7  6  clean SAND to silty SAND   125  5.0   27   33   24  77  41   -   -    6 1.70  16
  24.44 152.2 122.7 131.8 152.2  1.1   1.0  0.7  6  clean SAND to silty SAND   125  5.0   25   30   22  74  41   -   -    7 1.75  16
  24.61 130.2 104.5 114.4 130.2  0.8   0.8  0.6  6  clean SAND to silty SAND   125  5.0   21   26   19  68  40   -   -    8 1.78  16
  24.77 120.1  96.1 108.3 120.1  0.8   0.9  0.7  6  clean SAND to silty SAND   125  5.0   19   24   18  66  39   -   -    9 1.83  16
  24.94 124.7  99.4 110.8 124.7  0.8   0.9  0.7  6  clean SAND to silty SAND   125  5.0   20   25   18  67  40   -   -    8 1.81  16
  25.10 130.5 103.7 116.5 130.5  1.0   0.9  0.7  6  clean SAND to silty SAND   125  5.0   21   26   19  68  40   -   -    9 1.82  16
  25.26 138.8 110.0 121.5 138.8  1.0   0.4  0.7  6  clean SAND to silty SAND   125  5.0   22   28   20  70  40   -   -    8 1.80  16
  25.43 156.9 123.8 133.8 156.9  1.2   0.4  0.7  6  clean SAND to silty SAND   125  5.0   25   31   22  74  41   -   -    7 1.76  16
  25.59 181.1 142.4 153.0 181.1  1.5   0.6  0.9  6  clean SAND to silty SAND   125  5.0   28   36   26  79  41   -   -    7 1.75  16
  25.76 240.9 188.9 188.9 241.0  1.8   0.8  0.8  6  clean SAND to silty SAND   125  5.0   38   48   32  88  43   -   -    5 1.62  16
  25.92 272.9 213.3 213.3 272.9  2.2   0.8  0.8  6  clean SAND to silty SAND   125  5.0   43   55   36  92  43   -   -    5 1.60  16
  26.08 252.6 196.8 196.8 252.6  1.0   0.9  0.4  6  clean SAND to silty SAND   125  5.0   39   51   32  89  43   -   -    5 1.44  16
  26.25 215.4 167.3 167.3 215.5  0.6   0.9  0.3  6  clean SAND to silty SAND   125  5.0   33   43   27  84  42   -   -    5 1.41  16
  26.41 179.0 138.5 138.5 179.1  0.5   1.3  0.3  6  clean SAND to silty SAND   125  5.0   28   36   23  78  41   -   -    5 1.48  16
  26.58 150.2 115.9 115.9 150.2  0.4   1.2  0.3  6  clean SAND to silty SAND   125  5.0   23   30   20  72  40   -   -    5 1.57  16
  26.74 115.1  88.5  91.3 115.2  0.4   0.4  0.3  6  clean SAND to silty SAND   125  5.0   18   23   16  63  39   -   -    6 1.69  16
  26.90  84.9  65.0  75.5  84.9  0.4   0.4  0.4  6  clean SAND to silty SAND   125  5.0   13   17   12  53  37   -   -   10 1.87  16
  27.07  69.6  53.2  76.4  69.6  0.6   0.3  0.8  5  silty SAND to sandy SILT   120  4.0   13   17   11  46  36   -   -   16 2.09  16
  27.23  54.0  41.2  78.2  54.1  0.7   0.2  1.2  5  silty SAND to sandy SILT   120  4.0   10   14    9  38  34   -   -   22 2.28  16
  27.40  48.5  36.8  70.9  48.5  0.5   0.2  1.1  5  silty SAND to sandy SILT   120  4.0    9   12    8  34  33   -   -   22 2.29  16
  27.56  83.7  63.4  83.8  83.7  0.7   0.1  0.8  6  clean SAND to silty SAND   125  5.0   13   17   13  52  37   -   -   13 2.02  16
  27.72 112.2  84.7  94.2 112.2  0.6   0.3  0.5  6  clean SAND to silty SAND   125  5.0   17   22   15  62  38   -   -    8 1.81  16
  27.89 116.8  87.9  97.2 116.9  0.6   0.4  0.5  6  clean SAND to silty SAND   125  5.0   18   23   16  63  39   -   -    8 1.80  16
  28.05 114.4  85.8 102.0 114.4  0.9   0.6  0.8  6  clean SAND to silty SAND   125  5.0   17   23   16  62  38   -   -   10 1.90  16
  28.22 102.0  76.3 102.4 102.0  1.1   0.7  1.1  6  clean SAND to silty SAND   125  5.0   15   20   15  58  38   -   -   14 2.03  16
  28.38 127.7  95.2 116.7 127.7  1.3   0.7  1.0  6  clean SAND to silty SAND   125  5.0   19   26   18  65  39   -   -   11 1.94  16
  28.54 183.3 136.2 143.2 183.3  1.3  -0.3  0.7  6  clean SAND to silty SAND   125  5.0   27   37   24  77  41   -   -    6 1.72  16
  28.71 210.4 156.0 157.4 210.4  1.4  -0.6  0.7  6  clean SAND to silty SAND   125  5.0   31   42   27  82  42   -   -    5 1.66  16
  28.87 223.8 165.4 165.4 223.8  1.3  -0.8  0.6  6  clean SAND to silty SAND   125  5.0   33   45   28  84  42   -   -    5 1.60  16
  29.04 228.0 168.0 169.2 228.0  1.7  -0.2  0.7  6  clean SAND to silty SAND   125  5.0   34   46   29  84  42   -   -    5 1.66  16
  29.20 249.3 183.1 190.0 249.3  2.3  -0.2  0.9  6  clean SAND to silty SAND   125  5.0   37   50   32  87  42   -   -    6 1.70  16
  29.36 273.0 199.9 210.6 273.0  3.0  -0.6  1.1  6  clean SAND to silty SAND   125  5.0   40   55   35  90  43   -   -    7 1.72  16
  29.53 294.1 214.8 214.8 294.1  2.7  -2.6  0.9  6  clean SAND to silty SAND   125  5.0   43   59   37  92  43   -   -    5 1.64  16
  29.69 292.1 212.7 212.7 292.1  1.7  -2.3  0.6  6  clean SAND to silty SAND   125  5.0   43   58   35  92  43   -   -    5 1.51  16
  29.86 302.0 219.3 219.3 301.9  1.2  -1.9  0.4  6  clean SAND to silty SAND   125  5.0   44   60   35  93  43   -   -    5 1.39  16
  30.02 314.4 227.9 227.9 314.4  0.9  -0.3  0.3  7  grvly SAND to dense SAND   130  6.0   38   52   35  94  43   -   -    5 1.31  16
  30.19 327.7 237.3 237.3 327.7  1.0  -0.2  0.3  7  grvly SAND to dense SAND   130  6.0   40   55   37  95  44   -   -    5 1.30  16
  30.35 319.1 230.7 230.7 319.1  1.2  -0.2  0.4  6  clean SAND to silty SAND   125  5.0   46   64   36  95  43   -   -    5 1.36  16
  30.51 281.2 203.0 203.0 281.3  1.2   0.0  0.4  6  clean SAND to silty SAND   125  5.0   41   56   33  90  43   -   -    5 1.44  16
  30.68 287.7 207.3 207.3 287.7  1.1   1.3  0.4  6  clean SAND to silty SAND   125  5.0   41   58   33  91  43   -   -    5 1.40  16
  30.84 272.2 195.9 195.9 272.2  0.9   1.6  0.3  6  clean SAND to silty SAND   125  5.0   39   54   31  89  43   -   -    5 1.40  16

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  31.01 258.9 186.1 186.1 259.0  1.2   1.7  0.5  6  clean SAND to silty SAND   125  5.0   37   52   31  88  42   -   -    5 1.49  16
  31.17 212.7 152.7 152.7 212.7  1.2   1.6  0.6  6  clean SAND to silty SAND   125  5.0   31   43   26  81  41   -   -    5 1.61  16
  31.33 181.3 130.0 140.9 181.4  1.5   1.9  0.8  6  clean SAND to silty SAND   125  5.0   26   36   23  76  40   -   -    7 1.77  16
  31.50 166.4 119.1 123.9 166.5  0.9   2.2  0.6  6  clean SAND to silty SAND   125  5.0   24   33   21  73  40   -   -    6 1.70  16
  31.66 149.1 106.6 114.1 149.2  0.8   1.9  0.6  6  clean SAND to silty SAND   125  5.0   21   30   19  69  39   -   -    7 1.75  16
  31.83 155.5 111.0 126.5 155.5  1.3   2.2  0.9  6  clean SAND to silty SAND   125  5.0   22   31   21  70  40   -   -    9 1.84  16
  31.99 155.5 110.8 122.1 155.6  1.1   2.4  0.7  6  clean SAND to silty SAND   125  5.0   22   31   20  70  40   -   -    8 1.79  16
  32.15 177.0 126.0 132.1 177.0  1.1   1.9  0.6  6  clean SAND to silty SAND   125  5.0   25   35   22  75  40   -   -    6 1.72  16
  32.32 178.0 126.5 132.4 178.0  1.1   1.4  0.6  6  clean SAND to silty SAND   125  5.0   25   36   22  75  40   -   -    6 1.71  16
  32.48 157.7 111.9 132.7 157.7  1.7   1.3  1.1  6  clean SAND to silty SAND   125  5.0   22   32   21  71  40   -   -   10 1.90  16
  32.65 148.3 105.1 139.8 148.3  2.2   0.8  1.5  5  silty SAND to sandy SILT   120  4.0   26   37   21  69  39   -   -   14 2.02  16
  32.81 173.1 122.5 155.4 173.1  2.6   1.0  1.5  6  clean SAND to silty SAND   125  5.0   25   35   24  74  40   -   -   12 1.97  16
  32.97 191.5 135.4 152.1 191.5  1.9   0.8  1.0  6  clean SAND to silty SAND   125  5.0   27   38   25  77  41   -   -    9 1.82  16
  33.14 219.1 154.7 157.1 219.1  1.5   1.4  0.7  6  clean SAND to silty SAND   125  5.0   31   44   27  81  41   -   -    6 1.67  16
  33.30 143.4 101.1 112.6 143.4  1.0   0.6  0.7  6  clean SAND to silty SAND   125  5.0   20   29   18  67  39   -   -    8 1.81  16
  33.47 123.1  86.7  92.1 123.1  0.5   0.5  0.4  6  clean SAND to silty SAND   125  5.0   17   25   15  62  38   -   -    7 1.74  16
  33.63 106.9  75.2  84.8 106.9  0.5   0.5  0.5  6  clean SAND to silty SAND   125  5.0   15   21   14  58  37   -   -    9 1.83  16
  33.79 110.1  77.3  95.0 110.1  0.8   0.7  0.8  6  clean SAND to silty SAND   125  5.0   15   22   15  59  37   -   -   11 1.94  16
  33.96 108.8  76.3 103.1 108.8  1.2   1.0  1.1  6  clean SAND to silty SAND   125  5.0   15   22   15  58  37   -   -   14 2.04  16
  34.12  96.6  67.7 107.0  96.7  1.4   0.6  1.5  5  silty SAND to sandy SILT   120  4.0   17   24   14  54  37   -   -   18 2.16  16
  34.29  77.9  54.5  99.5  77.8  1.2  -2.2  1.6  5  silty SAND to sandy SILT   120  4.0   14   19   12  47  35   -   -   21 2.26  16
  34.45  61.3  42.8  79.5  61.2  0.7  -3.0  1.2  5  silty SAND to sandy SILT   120  4.0   11   15    9  39  34   -   -   21 2.27  16
  34.61  52.7  36.7  75.5  52.6  0.6  -3.4  1.3  5  silty SAND to sandy SILT   120  4.0    9   13    8  34  33   -   -   24 2.33  16
  34.78  38.4  19.8   -    38.4  0.6  -3.4  1.5  4  clayy SILT to silty CLAY   115  2.0   10   19    5  -   -   2.6 6.2  36 2.61  15
  34.94  20.8  10.7   -    20.8  0.5  -1.0  2.5  3  silty CLAY to CLAY         115  1.5    7   14    3  -   -   1.3 3.2  56 2.96  15
  35.11  16.4   8.4   -    16.4  0.3   1.2  2.3  3  silty CLAY to CLAY         115  1.5    6   11    3  -   -   1.0 2.4  62 3.05  15
  35.27  13.2   6.8   -    13.2  0.3   1.7  2.5  3  silty CLAY to CLAY         115  1.5    5    9    2  -   -   0.8 1.9  70 3.16  15
  35.43  11.7   5.9   -    11.7  0.2   1.9  2.2  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.6  73 3.20  15
  35.60   8.7   4.4   -     8.8  0.2   2.0  2.9  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  89 3.39  15
  35.76   8.1   4.1   -     8.1  0.2   2.3  2.8  3  silty CLAY to CLAY         115  1.5    3    5    2  -   -   0.4 1.0  92 3.43  15
  35.93   9.0   4.6   -     9.0  0.2   2.6  2.5  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  85 3.34  15
  36.09   9.6   4.9   -     9.7  0.2   2.8  2.3  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.2  81 3.30  15
  36.26   9.3   4.7   -     9.4  0.2   3.0  2.7  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.2  85 3.35  15
  36.42   9.6   4.8   -     9.6  0.2   3.2  2.4  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.2  82 3.31  15
  36.58  10.3   5.2   -    10.4  0.2   3.3  2.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.4  78 3.27  15
  36.75   9.9   5.0   -     9.9  0.2   3.5  2.6  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  82 3.31  15
  36.91  10.0   5.0   -    10.1  0.2   3.7  2.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  81 3.30  15
  37.08  10.2   5.1   -    10.3  0.2   3.9  2.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  80 3.29  15
  37.24  10.5   5.2   -    10.6  0.2   4.1  2.4  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.4  78 3.27  15
  37.40  10.0   5.0   -    10.1  0.2   4.3  2.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  81 3.30  15
  37.57   9.8   4.9   -     9.9  0.2   4.5  2.0  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  79 3.27  15
  37.73   9.5   4.7   -     9.6  0.2   4.7  2.4  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.2  83 3.33  15
  37.90   9.1   4.5   -     9.2  0.2   4.9  2.9  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  89 3.39  15
  38.06   8.9   4.4   -     9.1  0.2   6.3  3.5  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  94 3.44  15
  38.22   9.7   4.8   -     9.8  0.3   6.6  3.8  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.2  91 3.42  15
  38.39  10.9   5.4   -    11.1  0.3   6.8  3.5  3  silty CLAY to CLAY         115  1.5    4    7    2  -   -   0.6 1.4  85 3.35  15
  38.55  11.2   5.5   -    11.4  0.3   7.0  3.5  3  silty CLAY to CLAY         115  1.5    4    7    2  -   -   0.6 1.4  84 3.34  15
  38.72  11.3   5.5   -    11.5  0.3   7.2  3.0  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.5  81 3.30  15
  38.88  10.9   5.3   -    11.1  0.3   7.4  3.1  3  silty CLAY to CLAY         115  1.5    4    7    2  -   -   0.6 1.4  83 3.32  15
  39.04  10.2   5.0   -    10.3  0.3   7.7  3.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  87 3.37  15
  39.21  10.0   4.9   -    10.2  0.3   8.1  3.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  88 3.38  15
  39.37  10.0   4.8   -    10.1  0.2   8.4  2.9  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  86 3.36  15
  39.54   9.3   4.5   -     9.4  0.2   8.7  3.0  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  90 3.40  15
  39.70   9.0   4.4   -     9.2  0.2   9.0  3.1  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  92 3.42  15
  39.86   9.1   4.4   -     9.2  0.2   9.4  3.0  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  91 3.42  15
  40.03   9.4   4.5   -     9.6  0.3   9.7  3.8  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  94 3.45  15
  40.19  10.0   4.8   -    10.2  0.2  12.1  3.2  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  88 3.39  15
  40.36   9.9   4.7   -    10.1  0.2  12.4  3.1  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.5 1.2  88 3.38  15
  40.52   9.2   4.4   -     9.4  0.2  13.0  3.1  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  92 3.42  15
  40.68   8.8   4.2   -     9.1  0.2  13.6  2.9  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  92 3.43  15
  40.85   8.9   4.2   -     9.2  0.2  14.1  2.5  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  89 3.39  15
  41.01   8.8   4.2   -     9.1  0.2  14.6  3.3  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.46  15
  41.18   9.4   4.5   -     9.7  0.3  15.1  4.4  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  95 3.49  15
  41.34  11.5   5.4   -    11.9  0.3  18.0  3.4  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  84 3.34  15
  41.50  11.9   5.6   -    12.3  0.4  18.5  4.0  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.5  86 3.36  15
  41.67  12.4   5.8   -    12.8  0.4  19.2  3.9  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.5  84 3.33  15
  41.83  11.9   5.6   -    12.3  0.3  19.4  3.4  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.5  83 3.32  15
  42.00  11.2   5.2   -    11.6  0.3  20.0  3.0  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  83 3.32  15
  42.16  10.0   4.7   -    10.4  0.2  21.0  3.1  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  89 3.39  15
  42.32   9.3   4.4   -     9.8  0.2  21.7  3.2  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  92 3.43  15
  42.49   9.1   4.2   -     9.6  0.2  22.5  3.0  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  93 3.44  15
  42.65   8.9   4.2   -     9.4  0.2  23.3  3.0  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  94 3.45  15
  42.82   9.0   4.2   -     9.4  0.2  24.2  3.2  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.46  15
  42.98   9.1   4.2   -     9.6  0.2  25.1  3.0  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  93 3.43  15
  43.15   9.2   4.2   -     9.7  0.2  26.1  3.2  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  94 3.45  15
  43.31   9.2   4.3   -     9.7  0.3  27.2  4.2  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.51  15
  43.47  10.0   4.6   -    10.6  0.3  28.4  3.4  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  92 3.42  15
  43.64  10.4   4.8   -    11.0  0.3  28.9  3.4  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  90 3.40  15
  43.80  11.2   5.1   -    11.8  0.2  30.3  2.8  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  83 3.32  15
  43.97  10.9   5.0   -    11.5  0.3  31.1  3.2  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  87 3.37  15
  44.13  10.3   4.7   -    10.9  0.4  32.1  4.8  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.49  15
  44.29  10.7   4.9   -    11.4  0.4  33.2  4.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  94 3.45  15
  44.46  10.6   4.8   -    11.2  0.3  35.1  3.9  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  92 3.43  15
  44.62   9.5   4.3   -    10.2  0.3  35.9  3.8  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.48  15
  44.79   9.1   4.1   -     9.9  0.2  37.6  3.8  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.50  15
  44.95   9.1   4.1   -     9.8  0.2  39.4  3.0  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.45  15
  45.11  10.2   4.6   -    11.1  0.2  48.1  2.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  86 3.36  15
  45.28   9.0   4.1   -    10.0  0.2  51.1  2.8  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 0.9  94 3.45  15
  45.44   9.0   4.0   -    10.0  0.2  54.2  2.8  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 0.9  94 3.45  15
  45.61   9.3   4.2   -    10.4  0.2  57.5  2.7  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  92 3.42  15
  45.77   9.7   4.3   -    10.9  0.2  61.0  2.4  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  88 3.38  15
  45.93   9.9   4.4   -    11.2  0.2  64.3  3.1  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.5 1.1  92 3.42  15
  46.10  10.1   4.5   -    11.4  0.2  67.2  2.9  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  90 3.40  15
  46.26  12.1   5.4   -    13.5  0.3  71.7  2.7  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  81 3.30  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 4
              Data File:    SDF(113).cpt                                                                              Sounding ID:  CPT-18-SC-003
              CPT Date:     9/26/2018 12:24:13 PM                                                                           Project No:  2016-146
              GW During Test:  30 ft                                                                                           Cone/Rig:  DDG1418
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   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  12.5   5.6   -    13.9  0.3  71.5  2.9  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  81 3.29  15
  46.59  12.6   5.6   -    13.9  0.4  66.1  4.0  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  87 3.37  15
  46.75  13.4   5.9   -    14.7  0.6  69.7  5.6  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.5  92 3.42  15
  46.92  20.9   9.2   -    22.4  0.9  77.2  4.9  3  silty CLAY to CLAY         115  1.5    6   14    3  -   -   1.3 2.6  73 3.20  15
  47.08  39.9  17.6   -    40.2  1.2  15.9  3.1  3  silty CLAY to CLAY         115  1.5   12   27    5  -   -   2.7 5.4  48 2.84  15
  47.25  47.3  20.8   -    47.5  0.9  10.3  2.1  4  clayy SILT to silty CLAY   115  2.0   10   24    5  -   -   3.2 6.5  39 2.67  15
  47.41  47.5  20.9   -    47.7  1.2   9.8  2.6  4  clayy SILT to silty CLAY   115  2.0   10   24    6  -   -   3.2 6.5  42 2.73  15
  47.57  46.0  20.2   -    46.1  1.0   5.4  2.4  4  clayy SILT to silty CLAY   115  2.0   10   23    5  -   -   3.1 6.3  41 2.71  15
  47.74  39.3  17.2   -    39.4  0.8   6.0  2.1  4  clayy SILT to silty CLAY   115  2.0    9   20    5  -   -   2.6 5.3  43 2.74  15
  47.90  24.5  10.7   -    24.7  0.9   6.2  4.0  3  silty CLAY to CLAY         115  1.5    7   16    4  -   -   1.6 3.1  65 3.09  15
  48.07  22.2   9.7   -    22.4  1.0  10.5  5.4  3  silty CLAY to CLAY         115  1.5    6   15    4  -   -   1.4 2.8  73 3.21  15
  48.23  24.9  10.8   -    25.1  1.3  10.8  6.1  3  silty CLAY to CLAY         115  1.5    7   17    4  -   -   1.6 3.2  73 3.20  15
  48.39  40.4  17.6   -    40.6  1.3  12.4  3.5  3  silty CLAY to CLAY         115  1.5   12   27    5  -   -   2.7 5.4  50 2.87  15
  48.56  73.6  47.1  81.6  73.7  0.8   7.8  1.2  5  silty SAND to sandy SILT   120  4.0   12   18   10  42  34   -   -   20 2.23  16
  48.72  87.4  55.9  92.5  87.5  1.1   5.4  1.3  5  silty SAND to sandy SILT   120  4.0   14   22   12  48  35   -   -   19 2.20  16
  48.89  83.0  53.0 101.6  83.1  1.4   1.8  1.8  5  silty SAND to sandy SILT   120  4.0   13   21   12  46  35   -   -   22 2.29  16
  49.05  67.5  43.1 109.6  67.6  1.6   5.3  2.4  5  silty SAND to sandy SILT   120  4.0   11   17   10  39  33   -   -   29 2.45  16
  49.22  61.4  26.4   -    61.4  1.4   0.2  2.5  4  clayy SILT to silty CLAY   115  2.0   13   31    7  -   -   4.2 8.3  36 2.62  15
  49.38  49.3  21.2   -    49.2  1.4  -3.3  3.1  4  clayy SILT to silty CLAY   115  2.0   11   25    6  -   -   3.3 6.6  44 2.76  15
  49.54  38.1  16.3   -    38.0  1.7  -3.5  4.7  3  silty CLAY to CLAY         115  1.5   11   25    5  -   -   2.5 5.0  57 2.97  15
  49.71  41.2  17.6   -    41.1  1.5  -2.8  4.0  3  silty CLAY to CLAY         115  1.5   12   27    5  -   -   2.7 5.4  52 2.90  15
  49.87  53.4  22.8   -    53.3  1.7  -3.4  3.3  4  clayy SILT to silty CLAY   115  2.0   11   27    6  -   -   3.6 7.1  43 2.75  15
  50.04  65.3  27.8   -    65.2  1.9  -3.8  3.0  4  clayy SILT to silty CLAY   115  2.0   14   33    7  -   -   4.4 8.8  38 2.66  15
  50.20  59.9  25.5   -    59.9  1.7  -4.6  3.0  4  clayy SILT to silty CLAY   115  2.0   13   30    7  -   -   4.1 8.0  40 2.68  15
  50.36  45.9  19.5   -    45.8  1.5  -6.0  3.6  3  silty CLAY to CLAY         115  1.5   13   31    6  -   -   3.1 6.0  48 2.83  15
  50.53  34.2  14.5   -    34.1  1.3  -6.2  4.3  3  silty CLAY to CLAY         115  1.5   10   23    5  -   -   2.3 4.4  58 2.99  15
  50.69  37.6  15.9   -    37.5  1.5  -5.9  4.2  3  silty CLAY to CLAY         115  1.5   11   25    5  -   -   2.5 4.8  55 2.95  15
  50.86  29.9  12.6   -    29.8  1.5  -5.9  5.7  3  silty CLAY to CLAY         115  1.5    8   20    4  -   -   1.9 3.7  67 3.12  15
  51.02  36.1  15.2   -    36.0  1.7  -5.7  5.0  3  silty CLAY to CLAY         115  1.5   10   24    5  -   -   2.4 4.6  60 3.02  15
  51.18  45.1  19.0   -    45.0  1.5  -5.5  3.5  3  silty CLAY to CLAY         115  1.5   13   30    5  -   -   3.0 5.8  48 2.83  15
  51.35  49.5  20.8   -    49.3  1.4  -5.5  2.9  4  clayy SILT to silty CLAY   115  2.0   10   25    6  -   -   3.3 6.4  44 2.76  15
  51.51  55.5  23.3   -    55.4  1.3  -5.5  2.5  4  clayy SILT to silty CLAY   115  2.0   12   28    6  -   -   3.8 7.3  39 2.67  15
  51.68  55.9  23.4   -    55.7  1.3  -5.5  2.5  4  clayy SILT to silty CLAY   115  2.0   12   28    6  -   -   3.8 7.3  39 2.68  15
  51.84  53.9  22.5   -    53.8  1.4  -5.5  2.8  4  clayy SILT to silty CLAY   115  2.0   11   27    6  -   -   3.6 7.0  41 2.72  15
  52.00  50.8  21.2   -    50.7  1.5  -5.6  3.2  4  clayy SILT to silty CLAY   115  2.0   11   25    6  -   -   3.4 6.6  44 2.77  15
  52.17  48.9  20.4   -    48.8  1.4  -5.6  3.1  4  clayy SILT to silty CLAY   115  2.0   10   24    6  -   -   3.3 6.3  45 2.78  15
  52.33  45.1  18.8   -    45.0  1.1  -5.5  2.6  4  clayy SILT to silty CLAY   115  2.0    9   23    5  -   -   3.0 5.8  44 2.77  15
  52.50  34.8  14.4   -    34.7  0.8  -5.5  2.6  3  silty CLAY to CLAY         115  1.5   10   23    4  -   -   2.3 4.3  50 2.87  15
  52.66  22.1   9.1   -    22.0  0.6  -5.4  3.0  3  silty CLAY to CLAY         115  1.5    6   15    3  -   -   1.4 2.6  64 3.08  15
  52.82  15.1   6.2   -    15.0  0.4  -5.3  3.5  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.6  80 3.29  15
  52.99  13.7   5.6   -    13.6  0.6  -5.1  5.3  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.4  93 3.44  15
  53.15  14.8   6.1   -    14.7  0.9  -5.0  7.6  2  Organic SOILS - Peats      100  1.0    6   15    3  -   -   1.3 1.6  95 3.49  10
  53.32  20.8   8.6   -    20.7  0.9  -4.9  4.9  3  silty CLAY to CLAY         115  1.5    6   14    3  -   -   1.3 2.4  76 3.23  15
  53.48  41.4  17.0   -    41.3  0.5  -4.7  1.4  4  clayy SILT to silty CLAY   115  2.0    8   21    4  -   -   2.8 5.2  38 2.66  15
  53.64  65.9  41.0  73.7  65.8  0.7  -5.0  1.0  5  silty SAND to sandy SILT   120  4.0   10   16    9  38  33   -   -   21 2.25  16
  53.81  64.9  40.3  86.5  64.8  1.0  -5.2  1.6  5  silty SAND to sandy SILT   120  4.0   10   16    9  37  33   -   -   25 2.36  16
  53.97  48.4  19.8   -    48.4  0.8  -1.2  1.9  4  clayy SILT to silty CLAY   115  2.0   10   24    5  -   -   3.2 6.1  38 2.66  15
  54.14  32.2  13.1   -    32.2  0.9  -1.8  3.1  3  silty CLAY to CLAY         115  1.5    9   21    4  -   -   2.1 3.9  55 2.94  15
  54.30  27.3  11.1   -    27.2  0.9  -1.3  3.6  3  silty CLAY to CLAY         115  1.5    7   18    4  -   -   1.8 3.2  62 3.05  15
  54.46  20.5   8.3   -    20.5  0.8  -1.3  4.5  3  silty CLAY to CLAY         115  1.5    6   14    3  -   -   1.3 2.3  75 3.22  15
  54.63  16.3   6.6   -    16.3  0.5  -1.1  4.1  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.8  81 3.30  15
  54.79  16.4   6.6   -    16.4  0.5  -0.9  3.7  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.8  79 3.27  15
  54.96  16.2   6.6   -    16.2  0.5  -0.7  3.7  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.7  80 3.28  15
  55.12  16.1   6.5   -    16.1  0.5   0.4  3.7  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.7  80 3.28  15
  55.28  15.3   6.2   -    15.4  0.5   0.5  3.8  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.6  82 3.31  15
  55.45  15.5   6.2   -    15.5  0.5   0.7  3.9  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.6  82 3.32  15
  55.61  16.1   6.4   -    16.1  0.5   0.9  3.9  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.7  81 3.30  15
  55.78  15.7   6.3   -    15.7  0.5   1.1  4.2  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.6  83 3.33  15
  55.94  15.4   6.1   -    15.4  0.5   1.2  4.3  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.6  85 3.35  15
  56.11  15.4   6.2   -    15.4  0.5   1.3  4.1  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.6  84 3.34  15
  56.27  15.3   6.1   -    15.3  0.5   1.3  3.9  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.6  83 3.32  15
  56.43  14.3   5.7   -    14.4  0.4   1.5  3.5  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.8 1.4  84 3.33  15
  56.60  13.4   5.3   -    13.5  0.3   1.6  3.5  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.3  87 3.36  15
  56.76  13.4   5.3   -    13.4  0.4   1.8  3.5  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.3  87 3.37  15
  56.93  13.9   5.5   -    14.0  0.3   2.0  3.1  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.4  83 3.33  15
  57.09  14.3   5.7   -    14.4  0.3   2.2  3.1  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.8 1.4  82 3.31  15
  57.25  14.2   5.6   -    14.3  0.4   2.3  3.3  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.4  83 3.33  15
  57.42  14.5   5.7   -    14.6  0.3   3.1  3.0  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.8 1.4  81 3.30  15
  57.58  13.9   5.4   -    13.9  0.3   3.3  3.3  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.4  85 3.34  15
  57.75  13.3   5.2   -    13.4  0.4   3.5  4.1  3  silty CLAY to CLAY         115  1.5    3    9    2  -   -   0.8 1.3  91 3.42  15
  57.91  14.7   5.8   -    14.8  0.3   3.8  3.0  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.5  81 3.30  15
  58.07  15.7   6.1   -    15.8  0.3   3.9  2.3  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.6  73 3.20  15
  58.24  14.3   5.6   -    14.4  0.3   4.1  2.5  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.8 1.4  78 3.27  15
  58.40  12.8   5.0   -    12.9  0.3   4.4  3.0  3  silty CLAY to CLAY         115  1.5    3    9    2  -   -   0.7 1.2  87 3.37  15
  58.57  12.2   4.8   -    12.3  0.4   4.8  4.3  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.1  95 3.48  15
  58.73  14.0   5.4   -    14.1  0.4   5.2  3.6  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.3  87 3.37  15
  58.89  17.7   6.9   -    17.8  0.5   5.6  3.8  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 1.8  79 3.27  15
  59.06  19.2   7.4   -    19.3  1.0   5.6  6.5  3  silty CLAY to CLAY         115  1.5    5   13    3  -   -   1.2 2.0  87 3.37  15
  59.22  22.7   8.8   -    22.8  1.0   6.0  5.4  3  silty CLAY to CLAY         115  1.5    6   15    3  -   -   1.4 2.5  77 3.25  15
  59.39  33.0  12.7   -    33.1  0.9   6.2  3.0  3  silty CLAY to CLAY         115  1.5    8   22    4  -   -   2.2 3.8  55 2.95  15
  59.55  27.0  10.4   -    27.1  0.6   5.1  2.7  3  silty CLAY to CLAY         115  1.5    7   18    3  -   -   1.7 3.0  59 3.01  15
  59.71  16.8   6.5   -    16.9  0.7   5.0  5.2  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.7  87 3.37  15
  59.88  15.0   5.8   -    15.1  0.8   5.7  6.7  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.5  95 3.49  15
  60.04  15.5   5.9   -    15.6  0.7   6.4  6.0  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.5  94 3.45  15
  60.21  25.7   9.8   -    25.9  1.4   9.4  6.3  3  silty CLAY to CLAY         115  1.5    7   17    4  -   -   1.6 2.8  77 3.25  15
  60.37  29.6  11.3   -    29.8  1.2   9.7  4.7  3  silty CLAY to CLAY         115  1.5    8   20    4  -   -   1.9 3.3  66 3.11  15
  60.53  28.7  10.9   -    28.9  1.4  10.3  5.6  3  silty CLAY to CLAY         115  1.5    7   19    4  -   -   1.8 3.2  71 3.17  15
  60.70  35.3  13.5   -    35.5  2.0  10.7  6.2  3  silty CLAY to CLAY         115  1.5    9   24    5  -   -   2.3 4.0  67 3.12  15
  60.86  42.1  16.0   -    42.4  2.4  12.3  6.2  3  silty CLAY to CLAY         115  1.5   11   28    5  -   -   2.8 4.8  63 3.06  15
  61.03  58.1  22.1   -    58.4  2.5  11.6  4.6  3  silty CLAY to CLAY         115  1.5   15   39    6  -   -   3.9 6.8  50 2.86  15
  61.19  61.2  23.2   -    61.3  1.8   4.7  3.2  4  clayy SILT to silty CLAY   115  2.0   12   31    6  -   -   4.1 7.2  43 2.74  15
  61.35  55.8  21.1   -    55.8  1.4  -0.4  2.6  4  clayy SILT to silty CLAY   115  2.0   11   28    6  -   -   3.8 6.5  42 2.72  15
  61.52  34.3  13.0   -    34.3  1.1  -1.3  3.6  3  silty CLAY to CLAY         115  1.5    9   23    4  -   -   2.2 3.8  58 2.99  15
  61.68  21.7   8.2   -    21.7  0.8  -0.9  4.2  3  silty CLAY to CLAY         115  1.5    5   14    3  -   -   1.3 2.2  74 3.22  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  61.85  17.6   6.7   -    17.6  0.6  -0.3  4.1  3  silty CLAY to CLAY         115  1.5    4   12    3  -   -   1.1 1.7  81 3.30  15
  62.01  16.8   6.4   -    16.8  0.5   0.1  4.0  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.6  82 3.32  15
  62.17  15.8   6.0   -    15.9  0.5   0.4  4.1  3  silty CLAY to CLAY         115  1.5    4   11    2  -   -   0.9 1.5  86 3.35  15
  62.34  15.9   6.0   -    15.9  0.5   0.7  4.2  3  silty CLAY to CLAY         115  1.5    4   11    2  -   -   0.9 1.5  86 3.36  15
  62.50  16.8   6.4   -    16.9  0.5   1.0  4.1  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.6  83 3.32  15
  62.67  17.5   6.6   -    17.5  0.6   1.3  4.1  3  silty CLAY to CLAY         115  1.5    4   12    3  -   -   1.0 1.7  82 3.31  15
  62.83  18.0   6.8   -    18.0  0.6   1.6  4.0  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 1.8  80 3.29  15
  63.00  17.6   6.7   -    17.7  0.5   1.8  3.8  3  silty CLAY to CLAY         115  1.5    4   12    3  -   -   1.1 1.7  80 3.29  15
  63.16  17.7   6.7   -    17.8  0.5   2.1  3.3  3  silty CLAY to CLAY         115  1.5    4   12    3  -   -   1.1 1.7  77 3.25  15
  63.32  17.1   6.4   -    17.1  0.7   2.3  5.3  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.6  88 3.38  15
  63.49  18.1   6.8   -    18.2  1.6   2.7  9.9  2  Organic SOILS - Peats      100  1.0    7   18    3  -   -   1.6 1.8  95 3.52  10
  63.65  29.9  11.3   -    29.9  1.8   3.4  6.9  3  silty CLAY to CLAY         115  1.5    8   20    4  -   -   1.9 3.2  74 3.22  15
  63.82  64.5  24.3   -    64.5  1.8   2.7  3.0  4  clayy SILT to silty CLAY   115  2.0   12   32    7  -   -   4.4 7.4  41 2.71  15
  63.98  84.4  49.8 108.1  84.3  1.7  -0.8  2.1  5  silty SAND to sandy SILT   120  4.0   12   21   11  44  34   -   -   25 2.36  16
  64.14  93.2  55.0 103.6  93.1  1.6  -5.2  1.8  5  silty SAND to sandy SILT   120  4.0   14   23   12  47  34   -   -   22 2.28  16
  64.31  98.9  58.3  92.3  98.8  1.2  -6.2  1.2  5  silty SAND to sandy SILT   120  4.0   15   25   12  49  35   -   -   18 2.16  16
  64.47  95.6  56.3  95.9  95.5  1.3  -6.8  1.4  5  silty SAND to sandy SILT   120  4.0   14   24   12  48  34   -   -   19 2.21  16
  64.64  68.9  40.5  85.0  68.8  1.0  -6.8  1.5  5  silty SAND to sandy SILT   120  4.0   10   17    9  37  32   -   -   24 2.34  16
  64.80  39.0  14.7   -    38.9  0.9  -6.7  2.7  3  silty CLAY to CLAY         115  1.5   10   26    4  -   -   2.6 4.2  50 2.87  15
  64.96  24.0   9.1   -    23.9  0.9  -6.4  4.6  3  silty CLAY to CLAY         115  1.5    6   16    3  -   -   1.5 2.4  73 3.20  15
  65.13  26.7  10.1   -    26.7  0.9  -3.6  3.8  3  silty CLAY to CLAY         115  1.5    7   18    3  -   -   1.7 2.8  66 3.11  15
  65.29  26.5  10.0   -    26.4  0.8  -3.4  3.4  3  silty CLAY to CLAY         115  1.5    7   18    3  -   -   1.7 2.7  64 3.08  15
  65.46  30.7  11.6   -    30.6  0.7  -3.1  2.5  3  silty CLAY to CLAY         115  1.5    8   20    4  -   -   2.0 3.2  55 2.95  15
  65.62  28.6  10.8   -    28.6  0.7  -3.1  2.6  3  silty CLAY to CLAY         115  1.5    7   19    3  -   -   1.8 3.0  58 2.99  15
  65.78  21.1   8.0   -    21.1  0.6  -2.9  3.4  3  silty CLAY to CLAY         115  1.5    5   14    3  -   -   1.3 2.1  72 3.18  15
  65.95  18.6   7.0   -    18.6  0.4  -2.8  2.8  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 1.8  72 3.19  15
  66.11  17.7   6.7   -    17.6  0.3  -2.6  2.5  3  silty CLAY to CLAY         115  1.5    4   12    2  -   -   1.1 1.6  72 3.19  15
  66.28  20.2   7.6   -    20.2  0.3  -2.4  2.0  3  silty CLAY to CLAY         115  1.5    5   13    3  -   -   1.2 1.9  65 3.09  15
  66.44  17.0   6.4   -    17.0  0.3  -2.3  2.4  3  silty CLAY to CLAY         115  1.5    4   11    2  -   -   1.0 1.6  74 3.21  15
  66.60  17.5   6.6   -    17.4  0.4  -2.1  3.1  3  silty CLAY to CLAY         115  1.5    4   12    2  -   -   1.0 1.6  77 3.25  15
  66.77  18.0   6.8   -    18.0  1.1  -2.0  8.1  2  Organic SOILS - Peats      100  1.0    7   18    3  -   -   1.6 1.7  95 3.47  10
  66.93  20.3   7.7   -    20.2  1.8  -1.8  9.9  2  Organic SOILS - Peats      100  1.0    8   20    3  -   -   1.9 1.9  95 3.48  10
  67.10  53.4  20.2   -    53.4  3.0  -1.3  6.2  3  silty CLAY to CLAY         115  1.5   13   36    6  -   -   3.6 5.8  57 2.98  15
  67.26 115.5  67.1 161.6 115.4  3.9  -1.6  3.5  4  clayy SILT to silty CLAY   115  2.0   34   58   16  -   -   8.0 9.9  27 2.42  15
  67.42  96.0  55.7 138.6  96.0  2.8  -1.8  3.1  4  clayy SILT to silty CLAY   115  2.0   28   48   13  -   -   6.6 9.9  28 2.44  15
  67.59  51.1  19.3   -    51.0  2.3  -1.6  4.9  3  silty CLAY to CLAY         115  1.5   13   34    6  -   -   3.4 5.5  54 2.93  15
  67.75  28.6  10.8   -    28.7  2.3   2.9  9.2  3  silty CLAY to CLAY         115  1.5    7   19    4  -   -   1.8 2.9  83 3.32  15
  67.92  37.8  14.3   -    38.0  3.4   9.1  9.9  3  silty CLAY to CLAY         115  1.5   10   25    5  -   -   2.5 4.0  76 3.24  15
  68.08  91.8  34.7   -    92.0  4.0   9.3  4.5  3  silty CLAY to CLAY         115  1.5   23   61    9  -   -   6.3 9.9  41 2.70  15
  68.24 214.7 124.1 183.2 214.8  5.0   6.3  2.4  5  silty SAND to sandy SILT   120  4.0   31   54   25  74  39   -   -   16 2.11  16
  68.41 305.8 176.7 212.3 305.9  5.3   1.7  1.8  6  clean SAND to silty SAND   125  5.0   35   61   34  86  41   -   -   11 1.91  16
  68.57 376.1 217.1 237.4 376.1  5.3   1.4  1.4  6  clean SAND to silty SAND   125  5.0   43   75   39  93  42   -   -    8 1.78  16
  68.74 411.6 237.4 247.9 411.7  5.0   2.6  1.2  6  clean SAND to silty SAND   125  5.0   47   82   42  95  42   -   -    6 1.71  16
  68.90 511.7 294.8 298.7 511.7  6.5   3.0  1.3  6  clean SAND to silty SAND   125  5.0   59  100   51  95  44   -   -    5 1.66  16
  69.07 549.0 316.0 315.3 549.0  6.9   3.2  1.3  6  clean SAND to silty SAND   125  5.0   63  100   55  95  44   -   -    5 1.64  16
  69.23 527.7 303.5 323.3 527.8  8.5   2.6  1.6  6  clean SAND to silty SAND   125  5.0   61  100   54  95  44   -   -    7 1.74  16
  69.39 500.6 287.6 318.6 500.6  9.2   3.9  1.9  6  clean SAND to silty SAND   125  5.0   58  100   52  95  43   -   -    8 1.80  16
  69.56 471.9 270.9 286.8 472.0  6.8   4.7  1.5  6  clean SAND to silty SAND   125  5.0   54   94   48  95  43   -   -    7 1.73  16
  69.72 498.2 285.8 293.7 498.3  6.6   6.3  1.3  6  clean SAND to silty SAND   125  5.0   57  100   50  95  43   -   -    6 1.69  16

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                                Middle Earth Geo Testing
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APPENDIX IV
LABORATORY TESTS 

Classification Tests 

Moisture-Density 

Atterberg Limits 

8

Grain Size Classification 

Unconfined Compression Tests 

Corrosion Tests 

Consolidation Tests

BLOSSOM HILL ROAD OVERCROSSING )WIDEN) 

SAN JOSE, CALIFORNIA 

JOB NO.: 2016-146-BOC Appendix IV 



 

 

 
 
 
 
 
 

  
 
 
 
 
 

LABORATORY TEST SUMMARY 
 
 
 



R-18-SC-001 1 3.0 SM 23.2 99.8
R-18-SC-001 2 6.0 SM 30.1 91.2
R-18-SC-001 3 11.0 CL 26.2 98.7
R-18-SC-001 4 16.0 CL 22.2 100.0   1.3
R-18-SC-001 5 21.0 CL 25.4 -
R-18-SC-001 6 26.0 SC 28.9 98.2 25.0 28.0
R-18-SC-001 7 31.0 SC 11.1 139.7 39.3 15.7
R-18-SC-001 8 36.0 CL 18.3 108.6   0.5
R-18-SC-001 9 41.0 CL 19.4 106.4 25 20 5
R-18-SC-001 10 46.0 SP-SM 6.8 -
R-18-SC-001 11 51.0 SP-SM 8.3 -
R-18-SC-001 12 56.0 SP-SM 11.6 - 28.7 9.3
R-18-SC-001 13 61.0 SP-SM 12.5 -
R-18-SC-001 14 71.0 ML 26.6 96.9 NP NP NP   0.1
R-18-SC-001 15 81.0 SP-SC 15.6 123.7 21.5 28.0
R-18-SC-001 16 91.0 CL 26.8 96.5   1.0
R-18-SC-001 17 101.0 CH 22.8 113.7   1.2
R-18-SC-001 18 111.0 SP-SM 8.2 -
R-18-SC-001 19 121.0 CL 22.8 104.7
R-18-SC-001 20 131.0 CL 15.2 -
R-18-SC-002 1 3.0 SC 6.7 -
R-18-SC-002 2 6.0 SC 20.9 104.6
R-18-SC-002 3 11.0 SC 20.3 102.7 22.8 23.2
R-18-SC-002 4 16.0 SM 24.2 102.7 13.4 29.9
R-18-SC-002 5 21.0 SC 25.8 98.3 26.5 28.4
R-18-SC-002 6 26.0 ML 18.6 -
R-18-SC-002 7 31.0 ML 23.2 79.3   0.2
R-18-SC-002 8 36.0 ML 18.6 105.9   0.5
R-18-SC-002 9 41.0 ML 17.8 107.9 0.0 81.4
R-18-SC-002 10 46.0 ML - -
R-18-SC-002 11 51.0 ML 28.2 98.4 32 24 8
R-18-SC-002 12 56.0 ML 25.1 103.9
R-18-SC-002 13 61.0 ML 21.8 105.6   0.5
R-18-SC-002 14 71.0 SP-SM 11.5 130.0 28.0 8.9
R-18-SC-002 15 81.0 CL-ML 26.0 -
R-18-SC-002 16 91.0 SM 8.3 -
R-18-SC-002 17 101.0 SP-SM 9.7 -
R-18-SC-002 18 111.0 ML 26.7 -
R-18-SC-002 19 121.0 CL/CH 24.9 -

% <
Sieve 200

% >
Sieve 4

Plasticity
Index

Plastic
Limit

Water
Content

Classi-
ficationDepth Liquid

Limit
Dry

Density
Sample
NumberBorehole

Unconfined
Shear

Strength
(tsf)

JOB NO: 2016-146-BOC PLATE NO: IV-1

SAN JOSE, CALIFORNIA
BLOSSOM HILL ROAD OVERCROSSING (WIDEN)



 

 

 
 
 
 
 
 
 

  
 
 

ATTERBERG LIMITS 
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IV-2
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PLATE NO:JOB NO: 2016-146-BOC

LIQUID LIMIT

P
L
A
S
T
I
C
I
T
Y

I
N
D
E
X

CL-ML MH

CL

ML

CH

BOREHOLE DEPTH

20
NP
24

PIPLLL ClassificationFines

5
NP

8

25
NP
32

Lean CLAY with SAND
SILT with SAND
SILT with SAND

SAMPLE #

R-18-SC-001
R-18-SC-001
R-18-SC-002

9
14
11

SAN JOSE, CALIFORNIA
BLOSSOM HILL ROAD OVERCROSSING (WIDEN)



 

 

 
 
 
 
 
 
 
 
 
 

GRAIN SIZE DISTRIBUTION CURVE 
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GRAIN SIZE DISTRIBUTION

PI Cc CuLL PL

1/2
HYDROMETERU.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS

1403 4 101.5 8 143/4 3/86 603 10024 16 301 200

COBBLES
GRAVEL SAND

GRAIN SIZE IN MILLIMETERS

coarse fine coarse
SILT OR CLAY

finemedium

47.0
45.0
62.0
50.5
54.0

%Sand
25.0
39.3
28.7
21.5
22.8

%Gravel

0.09

D10
0.861
4.557
3.545
1.407
1.416

D30
0.09
0.539
1.038
0.109
0.145

Classification
CLAYEY SAND with GRAVEL
CLAYEY SAND with GRAVEL

Poorly graded SAND with SILT and GRAVEL
CLAYEY SAND with GRAVEL
CLAYEY SAND with GRAVEL

D100 %Silt %Clay

3.36 39.23

28.0
15.7
9.3
28.0
23.2

IV-3A

R-18-SC-001
R-18-SC-001
R-18-SC-001
R-18-SC-001
R-18-SC-002

R-18-SC-001
R-18-SC-001
R-18-SC-001
R-18-SC-001
R-18-SC-002

6
7
12
15
3

SAMPLE #

SAMPLE #
6
7
12
15
3

26.0
31.0
56.0
81.0
11.0

26.0
31.0
56.0
81.0
11.0

PLATE NO:JOB NO: 2016-146-BOC

SAN JOSE, CALIFORNIA
BLOSSOM HILL ROAD OVERCROSSING (WIDEN)
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GRAIN SIZE DISTRIBUTION

PI Cc CuLL PL

1/2
HYDROMETERU.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS

1403 4 101.5 8 143/4 3/86 603 10024 16 301 200

COBBLES
GRAVEL SAND

GRAIN SIZE IN MILLIMETERS

coarse fine coarse
SILT OR CLAY

finemedium

56.7
45.1
18.6
63.1

%Sand
13.4
26.5
0.0
28.0

%Gravel

0.121

D10
0.452
0.969

2.651

D30
0.076
0.089

0.523

Classification
SILTY SAND

CLAYEY SAND with GRAVEL
SILT with SAND

Poorly graded SAND with SILT and GRAVEL

D100 %Silt %Clay

0.85 21.98

29.9
28.4
81.4
8.9

IV-3B

R-18-SC-002
R-18-SC-002
R-18-SC-002
R-18-SC-002

R-18-SC-002
R-18-SC-002
R-18-SC-002
R-18-SC-002

4
5
9
14

SAMPLE #

SAMPLE #
4
5
9
14

16.0
21.0
41.0
71.0

16.0
21.0
41.0
71.0

PLATE NO:JOB NO: 2016-146-BOC

SAN JOSE, CALIFORNIA
BLOSSOM HILL ROAD OVERCROSSING (WIDEN)



 

 

 
 
 
 
 
 
 
 
 
 

UNCONFINED COMPRESSION TEST



Boring No.: 5.25
Sample No. : Shear Strength (ksf) 2.63
Depth (feet): 4.8
Sample Type: Initial Dry Density (pcf): 100
Test Method Water Content (%): 22.2
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4A

Unconfined Compressive Strength (ksf):

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

2016-146-BOC

Strain @ Failure ( % ):

Sandy Lean Clay

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-SC-001
4
16
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UNCONFINED COMPRESSION TEST 



Boring No.: 1.90
Sample No. : Shear Strength (ksf) 0.95
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 109
Test Method Water Content (%): 18.3
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4B

Unconfined Compressive Strength (ksf):

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

2016-146-BOC

Strain @ Failure ( % ):

Lean Clay with Sand

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-SC-001
8
36
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UNCONFINED COMPRESSION TEST 



Boring No.: 0.52
Sample No. : Shear Strength (ksf) 0.26
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 97
Test Method Water Content (%): 26.6
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4C

Unconfined Compressive Strength (ksf):

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

2016-146-BOC

Strain @ Failure ( % ):

Silt with Sand

MC - 2.416 inch dia. 
ASTM D2166
ML

R-18-SC-001
14
71
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UNCONFINED COMPRESSION TEST 



Boring No.: 4.25
Sample No. : Shear Strength (ksf) 2.12
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 97
Test Method Water Content (%): 26.8
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4D

Unconfined Compressive Strength (ksf):

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

2016-146-BOC

Strain @ Failure ( % ):

Lean Clay

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-SC-001
16
91
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UNCONFINED COMPRESSION TEST 



Boring No.: 4.78
Sample No. : Shear Strength (ksf) 2.39
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 114
Test Method Water Content (%): 22.8
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4E

Unconfined Compressive Strength (ksf):

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

2016-146-BOC

Strain @ Failure ( % ):

Fat Clay

MC - 2.416 inch dia. 
ASTM D2166
CH

R-18-SC-001
17
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UNCONFINED COMPRESSION TEST 



Boring No.: 0.77
Sample No. : Shear Strength (ksf) 0.38
Depth (feet): 14.8
Sample Type: Initial Dry Density (pcf): 79
Test Method Water Content (%): 23.2
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4F

Unconfined Compressive Strength (ksf):

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

2016-146-BOC

Strain @ Failure ( % ):

Silt with Sand

MC - 2.416 inch dia. 
ASTM D2166
ML

R-18-SC-002
7
31
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UNCONFINED COMPRESSION TEST 



Boring No.: 2.09
Sample No. : Shear Strength (ksf) 1.05
Depth (feet): 11.2
Sample Type: Initial Dry Density (pcf): 106
Test Method Water Content (%): 18.6
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4G

Unconfined Compressive Strength (ksf):

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

2016-146-BOC

Strain @ Failure ( % ):

Silt with Sand

MC - 2.416 inch dia. 
ASTM D2166
ML

R-18-SC-002
8
36
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UNCONFINED COMPRESSION TEST 



Boring No.: 2.08
Sample No. : Shear Strength (ksf) 1.04
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 106
Test Method Water Content (%): 21.8
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4H

Unconfined Compressive Strength (ksf):

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

2016-146-BOC

Strain @ Failure ( % ):

Silt with Sand

MC - 2.416 inch dia. 
ASTM D2166
ML

R-18-SC-002
13
61
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UNCONFINED COMPRESSION TEST 



 

 

 
 
 
 
 
 
 
 
 
 

CORROSION TEST 



 Sunland Analytical
   11419 Sunrise Gold Cir.#10
   Rancho Cordova, CA 95742
            (916) 852-8557

                                                                    Date Reported  09/26/18
                                                                   Date Submitted  09/21/18

To:       Nasir Ahmad
            Parikh Consultants Inc.
            2360  Qume Dr. Suite A
            San Jose, CA,  95131

From:  Gene Oliphant, Ph.D.  \  Randy Horney
            General Manager    \ Lab Manager

     The reported analysis was requested for the following:
Location : 2016-146-BOC   Site ID:  R18-SC-001
     Thank you for your business.

* For future reference to this analysis please use SUN # 78103 - 163332 
---------------------------------------------------------------------------------------------------------------------------------------------

EVALUATION FOR SOIL CORROSION

Soil pH                                            7.18
Minimum Resistivity                    2.68         ohm-cm (x1000)
Chloride 4.6  ppm 0.0005   %
Sulfate-S   0.9  ppm 0.0001   %

METHODS:
pH and Min.Resistivity CA DOT Test #643 Mod.(Sm.Cell)
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

PLATE NO.: IV-5A



 Sunland Analytical
   11419 Sunrise Gold Cir.#10
   Rancho Cordova, CA 95742
            (916) 852-8557

                                                                    Date Reported  09/26/18
                                                                   Date Submitted  09/21/18

To:       Nasir Ahmad
            Parikh Consultants Inc.
            2360  Qume Dr. Suite A
            San Jose, CA,  95131

From:  Gene Oliphant, Ph.D.  \  Randy Horney
            General Manager    \ Lab Manager

     The reported analysis was requested for the following:
Location : 2016-146-BOC   Site ID:  R18-SC-002
     Thank you for your business.

* For future reference to this analysis please use SUN # 78103 - 163333 
---------------------------------------------------------------------------------------------------------------------------------------------

EVALUATION FOR SOIL CORROSION

Soil pH                                            7.36
Minimum Resistivity                    1.88         ohm-cm (x1000)
Chloride 9.4  ppm 0.0009   %
Sulfate-S   29.7  ppm 0.003   %

METHODS:
pH and Min.Resistivity CA DOT Test #643 Mod.(Sm.Cell)
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

PLATE NO.: IV-5B



CONSOLIDATION TEST 
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One Dimensional Consolidation Properties 
(Oedometer) 

 
Client PARIKH CONSULTANTS Lab Ref  
Project Blossom Hill Road 

Interchange Improv. BOC 
Job 2016-146-

BOC 
Borehole R18-SC-001 Sample 9 
Location  Depth 41 

 

Test Details 
Standard ASTM D2435-96 / AASHTO T216-94 Particle Specific 

Gravity 
2.65 

Sample Type Modified California Test Sample Lab. Temperature 72.0 deg.F 

Method of Testing (A/B) A    

Sample Description Silty Clay with Sand, medium stiff, light olive 

Variations from Procedure None 

 
Specimen Details 

Specimen Reference A Description  

Depth within Sample 0.7250 in Orientation 
within Sample 

 

Specimen Mass 0.1062 lb Condition Natural Moisture 
Specimen Height 0.7500 in Preparation  
Comments  

 

Apparatus 
Ring Number 3 Ring Diameter 2.0000 in 

Ring Height 0.7500 in Ring Weight 0.1378 lb 

Lever Ratio 1.00 : 1 Drainage Double-Sided  

 

 
 

Voids Ratio Vs Applied Pressure

0.815
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PLATE NO.: IV-6A



 
 
 
 

  Page 2 of 3 

One Dimensional Consolidation Properties 
(Oedometer) 

 
Client PARIKH CONSULTANTS Lab Ref  
Project Blossom Hill Road 

Interchange Improv. BOC 
Job 2016-146-

BOC 
Borehole R18-SC-001 Sample 9 
Location  Depth 41 

 
Initial Moisture 
Content* 

11.5 % 
(trimmings: 19.9 %) 

Final Moisture Content 37.8 % 

Initial Bulk Density 77.89 lb/ft3 Final Bulk Density 122.39 lb/ft3 

Initial Dry Density 69.86 lb/ft3 Final Dry Density 88.83 lb/ft3 

Initial Void Ratio  1.3680 Final Void Ratio  0.8623 

Initial Degree of 
Saturation 

22.25% Final Degree of Saturation 116.08% 

Pre-consolidation 
Pressure 

0.00 psi   

 * Calculated from initial and dry weights of whole specimen 

 

 

 

Pressure 
(Loading) 

Load Increment 
Duration 

Deformation 
(Corrected) 

d100   (Corrected) Coefficient of Consolidation (cv) 

0.00     

0.87 psi 190.000 min 0.0039 in 0.0025 in --------- 

1.74 psi 1080.000 min 0.0076 in 0.0057 in --------- 

3.48 psi 1260.000 min 0.0151 in 0.0152 in 0.00195 in2/min 

6.96 psi 1260.000 min 0.0286 in 0.0285 in 0.00262 in2/min 

13.92 psi 4080.000 min 0.0477 in 0.0468 in 0.00290 in2/min 

27.85 psi 1440.000 min 0.0703 in 0.0671 in 0.01082 in2/min 

55.55 psi 1440.000 min 0.0933 in 0.0884 in 0.05291 in2/min 

111.10 psi 381.000 min 0.1186 in 0.1115 in 0.10281 in2/min 

222.20 psi 960.000 min 0.1469 in 0.1441 in 0.01502 in2/min 

444.40 psi 381.000 min 0.1752 in 0.1659 in 0.13649 in2/min 

111.10 psi 960.000 min 0.1710 in --------- --------- 

27.85 psi 381.000 min 0.1668 in --------- --------- 

6.96 psi 3840.000 min 0.1602 in --------- --------- 

     

     

     

     

     

     

     

     

     

     

     

Method of Time Fitting Used Log Time 

PLATE NO.: IV-6B



 
 
 
 

  Page 3 of 3 

One Dimensional Consolidation Properties 
(Oedometer) 

 
 

Client PARIKH CONSULTANTS Lab Ref  
Project Blossom Hill Road 

Interchange Improv. BOC 
Job 2016-146-

BOC 
Borehole R18-SC-001 Sample 9 
Location  Depth 41 

 
 
 
 

 
 
 
 
 
 

Tested By 
and Date: 
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Site Information Recommended Response Spectrum

Latitude: 37.2572

Longitude -121.7965

VS30 (m/s) = 220 0.0 0.627 1 1 0.627

Z 1.0 (m) = N/A 0.1 1.092 1 1 1.092

Z 2.5 (km) = N/A 0.2 1.36 1 1 1.360

0.3 1.369 1 1 1.369

8.08 0.5 1.217 1 1 1.217

1.0 0.85 1.2 1 1.020

2.0 0.499 1.2 1 0.599

Governing  Curve: 3.0 0.317 1.2 1 0.380

4.0 0.226 1.2 1 0.271

5.0 0.181 1.2 1 0.217

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

Project No.: 2016-146-BOC APPENDIX V-1

Caltrans Online Probabilistic ARS

2. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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Unified Hazard Tool. 
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SAN JOSE, CALIFORNIA
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Site Information

Latitude: 37.2572 0.0 0.389 0.627

Longitude -121.7965 0.1 0.545 1.092

VS30 (m/s) = 220 0.2 0.689 1.360

Z 1.0 (m) = N/A 0.3 0.743 1.369

Z 2.5 (km) = N/A 0.5 0.753 1.217

1.0 0.697 1.020

8.08 2.0 0.427 0.599

3.0 0.272 0.380

4.0 0.190 0.271

5.0 0.143 0.217

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

2. USGS Unified Hazard Tool (https://earthquake.usgs.gov/hazards/interactive/)

Project No.: 2016-146-BOC APPENDIX V-2

Near Fault Factor,  
Derived from USGS 
Unified Hazard Tool. 
Dist (km) =

BLOSSOM HILL ROAD OVERCROSSING (WIDEN)

SAN JOSE, CALIFORNIA

3. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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This software is licensed to: Parikh Consultants, Inc. CPT name: CPT-18-SC-003

:: Liquefaction Potential Index calculation data ::

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

0.16 2.00 0.00 9.97 0.16 0.00 0.33 2.00 0.00 9.95 0.16 0.00

0.49 2.00 0.00 9.92 0.16 0.00 0.66 2.00 0.00 9.90 0.16 0.00

0.82 2.00 0.00 9.87 0.16 0.00 0.98 2.00 0.00 9.85 0.16 0.00

1.15 2.00 0.00 9.82 0.16 0.00 1.31 2.00 0.00 9.80 0.16 0.00

1.48 2.00 0.00 9.77 0.16 0.00 1.64 2.00 0.00 9.75 0.16 0.00

1.80 2.00 0.00 9.72 0.16 0.00 1.97 2.00 0.00 9.70 0.16 0.00

2.13 2.00 0.00 9.67 0.16 0.00 2.30 2.00 0.00 9.65 0.16 0.00

2.46 2.00 0.00 9.62 0.16 0.00 2.62 2.00 0.00 9.60 0.16 0.00

2.79 2.00 0.00 9.57 0.16 0.00 2.95 2.00 0.00 9.55 0.16 0.00

3.12 2.00 0.00 9.52 0.16 0.00 3.28 2.00 0.00 9.50 0.16 0.00

3.44 2.00 0.00 9.47 0.16 0.00 3.61 2.00 0.00 9.45 0.16 0.00

3.77 2.00 0.00 9.42 0.16 0.00 3.94 2.00 0.00 9.40 0.16 0.00

4.10 2.00 0.00 9.37 0.16 0.00 4.27 2.00 0.00 9.35 0.16 0.00

4.43 2.00 0.00 9.32 0.16 0.00 4.59 2.00 0.00 9.30 0.16 0.00

4.76 2.00 0.00 9.27 0.16 0.00 4.92 2.00 0.00 9.25 0.16 0.00

5.09 2.00 0.00 9.22 0.16 0.00 5.25 2.00 0.00 9.20 0.16 0.00

5.41 2.00 0.00 9.17 0.16 0.00 5.58 2.00 0.00 9.15 0.16 0.00

5.74 2.00 0.00 9.12 0.16 0.00 5.91 2.00 0.00 9.10 0.16 0.00

6.07 2.00 0.00 9.07 0.16 0.00 6.23 2.00 0.00 9.05 0.16 0.00

6.40 2.00 0.00 9.02 0.16 0.00 6.56 2.00 0.00 9.00 0.16 0.00

6.73 2.00 0.00 8.97 0.16 0.00 6.89 2.00 0.00 8.95 0.16 0.00

7.05 2.00 0.00 8.92 0.16 0.00 7.22 2.00 0.00 8.90 0.16 0.00

7.38 2.00 0.00 8.87 0.16 0.00 7.55 2.00 0.00 8.85 0.16 0.00

7.71 2.00 0.00 8.82 0.16 0.00 7.87 2.00 0.00 8.80 0.16 0.00

8.04 2.00 0.00 8.77 0.16 0.00 8.20 2.00 0.00 8.75 0.16 0.00

8.37 2.00 0.00 8.72 0.16 0.00 8.53 2.00 0.00 8.70 0.16 0.00

8.69 2.00 0.00 8.67 0.16 0.00 8.86 2.00 0.00 8.65 0.16 0.00

9.02 2.00 0.00 8.62 0.16 0.00 9.19 2.00 0.00 8.60 0.16 0.00

9.35 2.00 0.00 8.57 0.16 0.00 9.51 2.00 0.00 8.55 0.16 0.00

9.68 2.00 0.00 8.52 0.16 0.00 9.84 2.00 0.00 8.50 0.16 0.00

10.01 2.00 0.00 8.47 0.16 0.00 10.17 2.00 0.00 8.45 0.16 0.00

10.33 2.00 0.00 8.42 0.16 0.00 10.50 2.00 0.00 8.40 0.16 0.00

10.66 2.00 0.00 8.37 0.16 0.00 10.83 2.00 0.00 8.35 0.16 0.00

10.99 2.00 0.00 8.32 0.16 0.00 11.15 2.00 0.00 8.30 0.16 0.00

11.32 2.00 0.00 8.27 0.16 0.00 11.48 2.00 0.00 8.25 0.16 0.00

11.65 2.00 0.00 8.22 0.16 0.00 11.81 2.00 0.00 8.20 0.16 0.00

11.98 2.00 0.00 8.17 0.16 0.00 12.14 2.00 0.00 8.15 0.16 0.00

12.30 2.00 0.00 8.12 0.16 0.00 12.47 2.00 0.00 8.10 0.16 0.00

12.63 2.00 0.00 8.07 0.16 0.00 12.80 2.00 0.00 8.05 0.16 0.00

12.96 2.00 0.00 8.02 0.16 0.00 13.12 2.00 0.00 8.00 0.16 0.00

13.29 2.00 0.00 7.97 0.16 0.00 13.45 2.00 0.00 7.95 0.16 0.00

13.62 2.00 0.00 7.92 0.16 0.00 13.78 2.00 0.00 7.90 0.16 0.00

13.94 2.00 0.00 7.87 0.16 0.00 14.11 2.00 0.00 7.85 0.16 0.00

14.27 2.00 0.00 7.82 0.16 0.00 14.44 2.00 0.00 7.80 0.16 0.00

14.60 2.00 0.00 7.77 0.16 0.00 14.76 2.00 0.00 7.75 0.16 0.00

14.93 2.00 0.00 7.72 0.16 0.00 15.09 2.00 0.00 7.70 0.16 0.00

15.26 2.00 0.00 7.67 0.16 0.00 15.42 2.00 0.00 7.65 0.16 0.00

15.58 2.00 0.00 7.62 0.16 0.00 15.75 2.00 0.00 7.60 0.16 0.00
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This software is licensed to: Parikh Consultants, Inc. CPT name: CPT-18-SC-003

:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

15.91 2.00 0.00 7.57 0.16 0.00 16.08 2.00 0.00 7.55 0.16 0.00

16.24 2.00 0.00 7.52 0.16 0.00 16.40 2.00 0.00 7.50 0.16 0.00

16.57 2.00 0.00 7.47 0.16 0.00 16.73 2.00 0.00 7.45 0.16 0.00

16.90 2.00 0.00 7.42 0.16 0.00 17.06 2.00 0.00 7.40 0.16 0.00

17.22 2.00 0.00 7.37 0.16 0.00 17.39 2.00 0.00 7.35 0.16 0.00

17.55 2.00 0.00 7.32 0.16 0.00 17.72 2.00 0.00 7.30 0.16 0.00

17.88 2.00 0.00 7.27 0.16 0.00 18.04 2.00 0.00 7.25 0.16 0.00

18.21 2.00 0.00 7.22 0.16 0.00 18.37 2.00 0.00 7.20 0.16 0.00

18.54 2.00 0.00 7.17 0.16 0.00 18.70 2.00 0.00 7.15 0.16 0.00

18.86 2.00 0.00 7.12 0.16 0.00 19.03 2.00 0.00 7.10 0.16 0.00

19.19 2.00 0.00 7.07 0.16 0.00 19.36 2.00 0.00 7.05 0.16 0.00

19.52 2.00 0.00 7.02 0.16 0.00 19.69 2.00 0.00 7.00 0.16 0.00

19.85 2.00 0.00 6.97 0.16 0.00 20.01 2.00 0.00 6.95 0.16 0.00

20.18 2.00 0.00 6.92 0.16 0.00 20.34 2.00 0.00 6.90 0.16 0.00

20.51 2.00 0.00 6.87 0.16 0.00 20.67 2.00 0.00 6.85 0.16 0.00

20.83 2.00 0.00 6.82 0.16 0.00 21.00 2.00 0.00 6.80 0.16 0.00

21.16 2.00 0.00 6.77 0.16 0.00 21.33 2.00 0.00 6.75 0.16 0.00

21.49 2.00 0.00 6.72 0.16 0.00 21.65 2.00 0.00 6.70 0.16 0.00

21.82 2.00 0.00 6.67 0.16 0.00 21.98 2.00 0.00 6.65 0.16 0.00

22.15 2.00 0.00 6.62 0.16 0.00 22.31 2.00 0.00 6.60 0.16 0.00

22.47 2.00 0.00 6.57 0.16 0.00 22.64 2.00 0.00 6.55 0.16 0.00

22.80 2.00 0.00 6.52 0.16 0.00 22.97 2.00 0.00 6.50 0.16 0.00

23.13 2.00 0.00 6.47 0.16 0.00 23.29 2.00 0.00 6.45 0.16 0.00

23.46 2.00 0.00 6.42 0.16 0.00 23.62 2.00 0.00 6.40 0.16 0.00

23.79 2.00 0.00 6.37 0.16 0.00 23.95 2.00 0.00 6.35 0.16 0.00

24.11 2.00 0.00 6.32 0.16 0.00 24.28 2.00 0.00 6.30 0.16 0.00

24.44 2.00 0.00 6.27 0.16 0.00 24.61 2.00 0.00 6.25 0.16 0.00

24.77 2.00 0.00 6.22 0.16 0.00 24.93 2.00 0.00 6.20 0.16 0.00

25.10 2.00 0.00 6.17 0.16 0.00 25.26 2.00 0.00 6.15 0.16 0.00

25.43 2.00 0.00 6.12 0.16 0.00 25.59 2.00 0.00 6.10 0.16 0.00

25.75 2.00 0.00 6.07 0.16 0.00 25.92 2.00 0.00 6.05 0.16 0.00

26.08 2.00 0.00 6.02 0.16 0.00 26.25 2.00 0.00 6.00 0.16 0.00

26.41 1.03 0.00 5.97 0.16 0.00 26.57 0.66 0.34 5.95 0.16 0.10

26.74 0.44 0.56 5.92 0.16 0.17 26.90 0.32 0.68 5.90 0.16 0.20

27.07 0.34 0.66 5.87 0.16 0.19 27.23 0.33 0.67 5.85 0.16 0.20

27.40 0.34 0.66 5.82 0.16 0.19 27.56 0.36 0.64 5.80 0.16 0.18

27.72 0.43 0.57 5.77 0.16 0.16 27.89 0.48 0.52 5.75 0.16 0.15

28.05 0.49 0.51 5.72 0.16 0.15 28.22 0.54 0.46 5.70 0.16 0.13

28.38 0.68 0.32 5.67 0.16 0.09 28.54 0.97 0.03 5.65 0.16 0.01

28.71 1.26 0.00 5.62 0.16 0.00 28.87 1.50 0.00 5.60 0.16 0.00

29.04 1.72 0.00 5.57 0.16 0.00 29.20 2.00 0.00 5.55 0.16 0.00

29.36 2.00 0.00 5.52 0.16 0.00 29.53 2.00 0.00 5.50 0.16 0.00

29.69 2.00 0.00 5.47 0.16 0.00 29.86 2.00 0.00 5.45 0.16 0.00

30.02 2.00 0.00 5.42 0.16 0.00 30.18 2.00 0.00 5.40 0.16 0.00

30.35 2.00 0.00 5.37 0.16 0.00 30.51 2.00 0.00 5.35 0.16 0.00

30.68 2.00 0.00 5.32 0.16 0.00 30.84 2.00 0.00 5.30 0.16 0.00

31.00 1.86 0.00 5.27 0.16 0.00 31.17 1.32 0.00 5.25 0.16 0.00

31.33 0.94 0.06 5.22 0.16 0.01 31.50 0.76 0.24 5.20 0.16 0.06
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

31.66 0.69 0.31 5.17 0.16 0.08 31.82 0.67 0.33 5.15 0.16 0.08

31.99 0.75 0.25 5.12 0.16 0.06 32.15 0.78 0.22 5.10 0.16 0.06

32.32 0.82 0.18 5.07 0.16 0.05 32.48 0.81 0.19 5.05 0.16 0.05

32.64 0.90 0.10 5.02 0.16 0.03 32.81 0.99 0.01 5.00 0.16 0.00

32.97 1.14 0.00 4.97 0.16 0.00 33.14 0.94 0.06 4.95 0.16 0.02

33.30 0.68 0.32 4.92 0.16 0.08 33.46 0.44 0.56 4.90 0.16 0.14

33.63 0.39 0.61 4.87 0.16 0.15 33.79 0.41 0.59 4.85 0.16 0.14

33.96 0.44 0.56 4.82 0.16 0.13 34.12 0.44 0.56 4.80 0.16 0.13

34.28 0.39 0.61 4.77 0.16 0.14 34.45 0.34 0.66 4.75 0.16 0.16

34.61 0.30 0.70 4.72 0.16 0.17 34.78 0.29 0.71 4.70 0.16 0.17

34.94 2.00 0.00 4.67 0.16 0.00 35.10 2.00 0.00 4.65 0.16 0.00

35.27 2.00 0.00 4.62 0.16 0.00 35.43 2.00 0.00 4.60 0.16 0.00

35.60 2.00 0.00 4.57 0.16 0.00 35.76 2.00 0.00 4.55 0.16 0.00

35.93 2.00 0.00 4.52 0.16 0.00 36.09 2.00 0.00 4.50 0.16 0.00

36.25 2.00 0.00 4.47 0.16 0.00 36.42 2.00 0.00 4.45 0.16 0.00

36.58 2.00 0.00 4.42 0.16 0.00 36.75 2.00 0.00 4.40 0.16 0.00

36.91 2.00 0.00 4.37 0.16 0.00 37.07 2.00 0.00 4.35 0.16 0.00

37.24 2.00 0.00 4.32 0.16 0.00 37.40 2.00 0.00 4.30 0.16 0.00

37.57 2.00 0.00 4.27 0.16 0.00 37.73 2.00 0.00 4.25 0.16 0.00

37.89 2.00 0.00 4.22 0.16 0.00 38.06 2.00 0.00 4.20 0.16 0.00

38.22 2.00 0.00 4.17 0.16 0.00 38.39 2.00 0.00 4.15 0.16 0.00

38.55 2.00 0.00 4.12 0.16 0.00 38.71 2.00 0.00 4.10 0.16 0.00

38.88 2.00 0.00 4.07 0.16 0.00 39.04 2.00 0.00 4.05 0.16 0.00

39.21 2.00 0.00 4.02 0.16 0.00 39.37 2.00 0.00 4.00 0.16 0.00

39.53 2.00 0.00 3.97 0.16 0.00 39.70 2.00 0.00 3.95 0.16 0.00

39.86 2.00 0.00 3.92 0.16 0.00 40.03 2.00 0.00 3.90 0.16 0.00

40.19 2.00 0.00 3.87 0.16 0.00 40.35 2.00 0.00 3.85 0.16 0.00

40.52 2.00 0.00 3.82 0.16 0.00 40.68 2.00 0.00 3.80 0.16 0.00

40.85 2.00 0.00 3.77 0.16 0.00 41.01 2.00 0.00 3.75 0.16 0.00

41.17 2.00 0.00 3.72 0.16 0.00 41.34 2.00 0.00 3.70 0.16 0.00

41.50 2.00 0.00 3.67 0.16 0.00 41.67 2.00 0.00 3.65 0.16 0.00

41.83 2.00 0.00 3.62 0.16 0.00 41.99 2.00 0.00 3.60 0.16 0.00

42.16 2.00 0.00 3.57 0.16 0.00 42.32 2.00 0.00 3.55 0.16 0.00

42.49 2.00 0.00 3.52 0.16 0.00 42.65 2.00 0.00 3.50 0.16 0.00

42.81 2.00 0.00 3.47 0.16 0.00 42.98 2.00 0.00 3.45 0.16 0.00

43.14 2.00 0.00 3.42 0.16 0.00 43.31 2.00 0.00 3.40 0.16 0.00

43.47 2.00 0.00 3.37 0.16 0.00 43.64 2.00 0.00 3.35 0.16 0.00

43.80 2.00 0.00 3.32 0.16 0.00 43.96 2.00 0.00 3.30 0.16 0.00

44.13 2.00 0.00 3.27 0.16 0.00 44.29 2.00 0.00 3.25 0.16 0.00

44.46 2.00 0.00 3.22 0.16 0.00 44.62 2.00 0.00 3.20 0.16 0.00

44.78 2.00 0.00 3.17 0.16 0.00 44.95 2.00 0.00 3.15 0.16 0.00

45.11 2.00 0.00 3.12 0.16 0.00 45.28 2.00 0.00 3.10 0.16 0.00

45.44 2.00 0.00 3.07 0.16 0.00 45.60 2.00 0.00 3.05 0.16 0.00

45.77 2.00 0.00 3.02 0.16 0.00 45.93 2.00 0.00 3.00 0.16 0.00

46.10 2.00 0.00 2.97 0.16 0.00 46.26 2.00 0.00 2.95 0.16 0.00

46.42 2.00 0.00 2.92 0.16 0.00 46.59 2.00 0.00 2.90 0.16 0.00

46.75 2.00 0.00 2.87 0.16 0.00 46.92 2.00 0.00 2.85 0.16 0.00

47.08 2.00 0.00 2.82 0.16 0.00 47.24 2.00 0.00 2.80 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

47.41 2.00 0.00 2.77 0.16 0.00 47.57 2.00 0.00 2.75 0.16 0.00

47.74 2.00 0.00 2.72 0.16 0.00 47.90 2.00 0.00 2.70 0.16 0.00

48.06 2.00 0.00 2.67 0.16 0.00 48.23 2.00 0.00 2.65 0.16 0.00

48.39 2.00 0.00 2.62 0.16 0.00 48.56 0.34 0.66 2.60 0.16 0.09

48.72 0.35 0.65 2.57 0.16 0.08 48.88 0.39 0.61 2.55 0.16 0.08

49.05 0.41 0.59 2.52 0.16 0.07 49.21 0.41 0.59 2.50 0.16 0.07

49.38 2.00 0.00 2.47 0.16 0.00 49.54 2.00 0.00 2.45 0.16 0.00

49.70 2.00 0.00 2.42 0.16 0.00 49.87 2.00 0.00 2.40 0.16 0.00

50.03 2.00 0.00 2.37 0.16 0.00 50.20 2.00 0.00 2.35 0.16 0.00

50.36 2.00 0.00 2.32 0.16 0.00 50.52 2.00 0.00 2.30 0.16 0.00

50.69 2.00 0.00 2.27 0.16 0.00 50.85 2.00 0.00 2.25 0.16 0.00

51.02 2.00 0.00 2.22 0.16 0.00 51.18 2.00 0.00 2.20 0.16 0.00

51.35 2.00 0.00 2.17 0.16 0.00 51.51 2.00 0.00 2.15 0.16 0.00

51.67 2.00 0.00 2.12 0.16 0.00 51.84 2.00 0.00 2.10 0.16 0.00

52.00 2.00 0.00 2.07 0.16 0.00 52.17 2.00 0.00 2.05 0.16 0.00

52.33 2.00 0.00 2.02 0.16 0.00 52.49 2.00 0.00 2.00 0.16 0.00

52.66 2.00 0.00 1.97 0.16 0.00 52.82 2.00 0.00 1.95 0.16 0.00

52.99 2.00 0.00 1.92 0.16 0.00 53.15 2.00 0.00 1.90 0.16 0.00

53.31 2.00 0.00 1.87 0.16 0.00 53.48 2.00 0.00 1.85 0.16 0.00

53.64 0.29 0.71 1.82 0.16 0.07 53.81 0.30 0.70 1.80 0.16 0.06

53.97 2.00 0.00 1.77 0.16 0.00 54.13 2.00 0.00 1.75 0.16 0.00

54.30 2.00 0.00 1.72 0.16 0.00 54.46 2.00 0.00 1.70 0.16 0.00

54.63 2.00 0.00 1.67 0.16 0.00 54.79 2.00 0.00 1.65 0.16 0.00

54.95 2.00 0.00 1.62 0.16 0.00 55.12 2.00 0.00 1.60 0.16 0.00

55.28 2.00 0.00 1.57 0.16 0.00 55.45 2.00 0.00 1.55 0.16 0.00

55.61 2.00 0.00 1.52 0.16 0.00 55.77 2.00 0.00 1.50 0.16 0.00

55.94 2.00 0.00 1.47 0.16 0.00 56.10 2.00 0.00 1.45 0.16 0.00

56.27 2.00 0.00 1.42 0.16 0.00 56.43 2.00 0.00 1.40 0.16 0.00

56.59 2.00 0.00 1.37 0.16 0.00 56.76 2.00 0.00 1.35 0.16 0.00

56.92 2.00 0.00 1.32 0.16 0.00 57.09 2.00 0.00 1.30 0.16 0.00

57.25 2.00 0.00 1.27 0.16 0.00 57.41 2.00 0.00 1.25 0.16 0.00

57.58 2.00 0.00 1.22 0.16 0.00 57.74 2.00 0.00 1.20 0.16 0.00

57.91 2.00 0.00 1.17 0.16 0.00 58.07 2.00 0.00 1.15 0.16 0.00

58.23 2.00 0.00 1.12 0.16 0.00 58.40 2.00 0.00 1.10 0.16 0.00

58.56 2.00 0.00 1.07 0.16 0.00 58.73 2.00 0.00 1.05 0.16 0.00

58.89 2.00 0.00 1.02 0.16 0.00 59.06 2.00 0.00 1.00 0.16 0.00

59.22 2.00 0.00 0.97 0.16 0.00 59.38 2.00 0.00 0.95 0.16 0.00

59.55 2.00 0.00 0.92 0.16 0.00 59.71 2.00 0.00 0.90 0.16 0.00

59.88 2.00 0.00 0.87 0.16 0.00 60.04 2.00 0.00 0.85 0.16 0.00

60.20 2.00 0.00 0.82 0.16 0.00 60.37 2.00 0.00 0.80 0.16 0.00

60.53 2.00 0.00 0.77 0.16 0.00 60.70 2.00 0.00 0.75 0.16 0.00

60.86 2.00 0.00 0.72 0.16 0.00 61.02 2.00 0.00 0.70 0.16 0.00

61.19 2.00 0.00 0.67 0.16 0.00 61.35 2.00 0.00 0.65 0.16 0.00

61.52 2.00 0.00 0.62 0.16 0.00 61.68 2.00 0.00 0.60 0.16 0.00

61.84 2.00 0.00 0.57 0.16 0.00 62.01 2.00 0.00 0.55 0.16 0.00

62.17 2.00 0.00 0.52 0.16 0.00 62.34 2.00 0.00 0.50 0.16 0.00

62.50 2.00 0.00 0.47 0.16 0.00 62.66 2.00 0.00 0.45 0.16 0.00

62.83 2.00 0.00 0.42 0.16 0.00 62.99 2.00 0.00 0.40 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

63.16 2.00 0.00 0.37 0.16 0.00 63.32 2.00 0.00 0.35 0.16 0.00

63.48 2.00 0.00 0.32 0.16 0.00 63.65 2.00 0.00 0.30 0.16 0.00

63.81 2.00 0.00 0.27 0.16 0.00 63.98 0.43 0.57 0.25 0.16 0.01

64.14 0.40 0.60 0.22 0.16 0.01 64.30 0.38 0.62 0.20 0.16 0.01

64.47 0.35 0.65 0.17 0.16 0.01 64.63 0.34 0.66 0.15 0.16 0.00

64.80 2.00 0.00 0.12 0.16 0.00 64.96 2.00 0.00 0.10 0.16 0.00

65.12 2.00 0.00 0.07 0.16 0.00 65.29 2.00 0.00 0.05 0.16 0.00

65.45 2.00 0.00 0.02 0.16 0.00 65.62 2.00 0.00 0.00 0.00 0.00

65.78 2.00 0.00 0.00 0.00 0.00 65.94 2.00 0.00 0.00 0.00 0.00

66.11 2.00 0.00 0.00 0.00 0.00 66.27 2.00 0.00 0.00 0.00 0.00

66.44 2.00 0.00 0.00 0.00 0.00 66.60 2.00 0.00 0.00 0.00 0.00

66.77 2.00 0.00 0.00 0.00 0.00 66.93 2.00 0.00 0.00 0.00 0.00

67.09 2.00 0.00 0.00 0.00 0.00 67.26 2.00 0.00 0.00 0.00 0.00

67.42 2.00 0.00 0.00 0.00 0.00 67.59 2.00 0.00 0.00 0.00 0.00

67.75 2.00 0.00 0.00 0.00 0.00 67.91 2.00 0.00 0.00 0.00 0.00

68.08 0.95 0.00 0.00 0.00 0.00 68.24 1.26 0.00 0.00 0.00 0.00

68.41 2.00 0.00 0.00 0.00 0.00 68.57 2.00 0.00 0.00 0.00 0.00

68.73 2.00 0.00 0.00 0.00 0.00 68.90 2.00 0.00 0.00 0.00 0.00

69.06 2.00 0.00 0.00 0.00 0.00 69.23 2.00 0.00 0.00 0.00 0.00

69.39 2.00 0.00 0.00 0.00 0.00 69.55 2.00 0.00 0.00 0.00 0.00

69.72 2.00 0.00 0.00 0.00 0.00 69.88 2.00 0.00 0.00 0.00 0.00

70.05 2.00 0.00 0.00 0.00 0.00 70.21 2.00 0.00 0.00 0.00 0.00

Abbreviations

Overall liquefaction potential: 4.40

LPI = 0.00 - Liquefaction risk very low
LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Calculated factor of safety for test point
1 - FS
Function value of the extend of soil liquefaction according to depth
Layer thickness (ft)
Liquefaction potential index value for test point
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This software is licensed to: Parikh Consultants, Inc. CPT name: CPT-18-SC-003

::  Post-earthquake settlement due to soil liquefaction ::

Depth
(ft)

FS Settlement
(in)

Depth
(ft)

FS Settlement
(in)

DF DF

26.41 141.42 1.03 0.64 0.011.00 26.57 114.99 0.66 2.02 0.041.00

26.74 89.57 0.44 2.56 0.051.00 26.90 66.77 0.32 3.25 0.061.00

27.07 71.41 0.34 3.08 0.061.00 27.23 70.41 0.33 3.12 0.061.00

27.40 72.38 0.34 3.05 0.061.00 27.56 77.47 0.36 2.88 0.061.00

27.72 89.46 0.43 2.56 0.051.00 27.89 96.48 0.48 2.41 0.051.00

28.05 97.97 0.49 2.38 0.051.00 28.22 104.23 0.54 2.26 0.041.00

28.38 118.32 0.68 1.94 0.041.00 28.54 139.88 0.97 0.65 0.011.00

28.71 156.84 1.26 0.21 0.001.00 28.87 168.26 1.50 0.00 0.001.00

29.04 177.62 1.72 0.00 0.001.00 29.20 194.23 2.00 0.00 0.001.00

29.36 209.87 2.00 0.00 0.001.00 29.53 217.14 2.00 0.00 0.001.00

29.69 224.14 2.00 0.00 0.001.00 29.86 228.91 2.00 0.00 0.001.00

30.02 237.57 2.00 0.00 0.001.00 30.18 241.54 2.00 0.00 0.001.00

30.35 232.80 2.00 0.00 0.001.00 30.51 222.34 2.00 0.00 0.001.00

30.68 210.19 2.00 0.00 0.001.00 30.84 204.26 2.00 0.00 0.001.00

31.00 185.15 1.86 0.00 0.001.00 31.17 162.11 1.32 0.21 0.001.00

31.33 141.19 0.94 0.94 0.021.00 31.50 127.91 0.76 1.42 0.031.00

31.66 122.46 0.69 1.84 0.041.00 31.82 121.20 0.67 1.87 0.041.00

31.99 127.49 0.75 1.74 0.031.00 32.15 130.36 0.78 1.38 0.031.00

32.32 133.15 0.82 1.34 0.031.00 32.48 132.80 0.81 1.34 0.031.00

32.64 139.13 0.90 0.96 0.021.00 32.81 145.50 0.99 0.62 0.011.00

32.97 154.36 1.14 0.42 0.011.00 33.14 141.98 0.94 0.93 0.021.00

33.30 122.49 0.68 1.84 0.041.00 33.46 96.32 0.44 2.41 0.051.00

33.63 89.41 0.39 2.56 0.051.00 33.79 91.47 0.41 2.51 0.051.00

33.96 96.88 0.44 2.40 0.051.00 34.12 97.04 0.44 2.40 0.051.00

34.28 89.86 0.39 2.55 0.051.00 34.45 79.54 0.34 2.82 0.061.00

34.61 70.00 0.30 3.13 0.061.00 34.78 66.61 0.29 3.26 0.061.00

34.94 62.58 2.00 0.00 0.001.00 35.10 56.95 2.00 0.00 0.001.00

35.27 51.31 2.00 0.00 0.001.00 35.43 47.10 2.00 0.00 0.001.00

35.60 43.34 2.00 0.00 0.001.00 35.76 41.36 2.00 0.00 0.001.00

35.93 41.21 2.00 0.00 0.001.00 36.09 42.25 2.00 0.00 0.001.00

36.25 42.64 2.00 0.00 0.001.00 36.42 43.12 2.00 0.00 0.001.00

36.58 43.31 2.00 0.00 0.001.00 36.75 43.73 2.00 0.00 0.001.00

36.91 43.90 2.00 0.00 0.001.00 37.07 43.96 2.00 0.00 0.001.00

37.24 43.91 2.00 0.00 0.001.00 37.40 42.62 2.00 0.00 0.001.00

37.57 41.72 2.00 0.00 0.001.00 37.73 41.56 2.00 0.00 0.001.00

37.89 43.21 2.00 0.00 0.001.00 38.06 45.45 2.00 0.00 0.001.00

38.22 48.16 2.00 0.00 0.001.00 38.39 50.29 2.00 0.00 0.001.00

38.55 50.57 2.00 0.00 0.001.00 38.71 49.76 2.00 0.00 0.001.00

38.88 48.39 2.00 0.00 0.001.00 39.04 47.63 2.00 0.00 0.001.00

39.21 46.42 2.00 0.00 0.001.00 39.37 45.02 2.00 0.00 0.001.00

39.53 43.69 2.00 0.00 0.001.00 39.70 42.89 2.00 0.00 0.001.00

39.86 44.10 2.00 0.00 0.001.00 40.03 45.21 2.00 0.00 0.001.00

40.19 45.98 2.00 0.00 0.001.00 40.35 44.79 2.00 0.00 0.001.00

40.52 43.10 2.00 0.00 0.001.00 40.68 41.36 2.00 0.00 0.001.00

40.85 41.16 2.00 0.00 0.001.00 41.01 43.93 2.00 0.00 0.001.00

41.17 47.56 2.00 0.00 0.001.00 41.34 51.54 2.00 0.00 0.001.00

41.50 53.55 2.00 0.00 0.001.00 41.67 53.77 2.00 0.00 0.001.00

41.83 51.41 2.00 0.00 0.001.00 41.99 47.98 2.00 0.00 0.001.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(ft)

FS Settlement
(in)

Depth
(ft)

FS Settlement
(in)

DF DF

42.16 45.24 2.00 0.00 0.001.00 42.32 43.40 2.00 0.00 0.001.00

42.49 42.22 2.00 0.00 0.001.00 42.65 41.91 2.00 0.00 0.001.00

42.81 41.77 2.00 0.00 0.001.00 42.98 42.11 2.00 0.00 0.001.00

43.14 43.52 2.00 0.00 0.001.00 43.31 44.94 2.00 0.00 0.001.00

43.47 46.37 2.00 0.00 0.001.00 43.64 46.27 2.00 0.00 0.001.00

43.80 46.63 2.00 0.00 0.001.00 43.96 48.44 2.00 0.00 0.001.00

44.13 50.16 2.00 0.00 0.001.00 44.29 50.76 2.00 0.00 0.001.00

44.46 48.75 2.00 0.00 0.001.00 44.62 46.30 2.00 0.00 0.001.00

44.78 43.60 2.00 0.00 0.001.00 44.95 42.47 2.00 0.00 0.001.00

45.11 41.11 2.00 0.00 0.001.00 45.28 40.68 2.00 0.00 0.001.00

45.44 40.05 2.00 0.00 0.001.00 45.60 39.95 2.00 0.00 0.001.00

45.77 41.30 2.00 0.00 0.001.00 45.93 42.36 2.00 0.00 0.001.00

46.10 44.84 2.00 0.00 0.001.00 46.26 46.62 2.00 0.00 0.001.00

46.42 50.40 2.00 0.00 0.001.00 46.59 56.22 2.00 0.00 0.001.00

46.75 66.22 2.00 0.00 0.001.00 46.92 78.02 2.00 0.00 0.001.00

47.08 82.09 2.00 0.00 0.001.00 47.24 84.90 2.00 0.00 0.001.00

47.41 83.07 2.00 0.00 0.001.00 47.57 81.45 2.00 0.00 0.001.00

47.74 78.07 2.00 0.00 0.001.00 47.90 77.80 2.00 0.00 0.001.00

48.06 84.23 2.00 0.00 0.001.00 48.23 89.54 2.00 0.00 0.001.00

48.39 86.84 2.00 0.00 0.001.00 48.56 82.73 0.34 2.73 0.051.00

48.72 84.18 0.35 2.69 0.051.00 48.88 91.20 0.39 2.52 0.051.00

49.05 94.37 0.41 2.45 0.051.00 49.21 95.26 0.41 2.43 0.051.00

49.38 97.07 2.00 0.00 0.001.00 49.54 98.38 2.00 0.00 0.001.00

49.70 100.62 2.00 0.00 0.001.00 49.87 101.85 2.00 0.00 0.001.00

50.03 102.49 2.00 0.00 0.001.00 50.20 101.56 2.00 0.00 0.001.00

50.36 97.22 2.00 0.00 0.001.00 50.52 94.96 2.00 0.00 0.001.00

50.69 94.51 2.00 0.00 0.001.00 50.85 97.60 2.00 0.00 0.001.00

51.02 97.39 2.00 0.00 0.001.00 51.18 96.11 2.00 0.00 0.001.00

51.35 92.19 2.00 0.00 0.001.00 51.51 90.61 2.00 0.00 0.001.00

51.67 91.21 2.00 0.00 0.001.00 51.84 93.33 2.00 0.00 0.001.00

52.00 94.26 2.00 0.00 0.001.00 52.17 91.01 2.00 0.00 0.001.00

52.33 83.93 2.00 0.00 0.001.00 52.49 74.10 2.00 0.00 0.001.00

52.66 64.61 2.00 0.00 0.001.00 52.82 59.39 2.00 0.00 0.001.00

52.99 61.81 2.00 0.00 0.001.00 53.15 68.18 2.00 0.00 0.001.00

53.31 70.81 2.00 0.00 0.001.00 53.48 67.65 2.00 0.00 0.001.00

53.64 68.14 0.29 3.20 0.061.00 53.81 71.75 0.30 3.07 0.061.00

53.97 75.15 2.00 0.00 0.001.00 54.13 74.68 2.00 0.00 0.001.00

54.30 73.47 2.00 0.00 0.001.00 54.46 68.60 2.00 0.00 0.001.00

54.63 62.48 2.00 0.00 0.001.00 54.79 57.94 2.00 0.00 0.001.00

54.95 56.82 2.00 0.00 0.001.00 55.12 56.24 2.00 0.00 0.001.00

55.28 55.94 2.00 0.00 0.001.00 55.45 56.24 2.00 0.00 0.001.00

55.61 57.03 2.00 0.00 0.001.00 55.77 57.58 2.00 0.00 0.001.00

55.94 57.43 2.00 0.00 0.001.00 56.10 56.58 2.00 0.00 0.001.00

56.27 54.38 2.00 0.00 0.001.00 56.43 51.79 2.00 0.00 0.001.00

56.59 49.72 2.00 0.00 0.001.00 56.76 48.83 2.00 0.00 0.001.00

56.92 48.88 2.00 0.00 0.001.00 57.09 49.03 2.00 0.00 0.001.00

57.25 49.12 2.00 0.00 0.001.00 57.41 48.97 2.00 0.00 0.001.00

57.58 49.52 2.00 0.00 0.001.00 57.74 49.64 2.00 0.00 0.001.00
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This software is licensed to: Parikh Consultants, Inc. CPT name: CPT-18-SC-003

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(ft)

FS Settlement
(in)

Depth
(ft)

FS Settlement
(in)

DF DF

57.91 48.99 2.00 0.00 0.001.00 58.07 46.82 2.00 0.00 0.001.00

58.23 45.50 2.00 0.00 0.001.00 58.40 46.48 2.00 0.00 0.001.00

58.56 48.13 2.00 0.00 0.001.00 58.73 52.91 2.00 0.00 0.001.00

58.89 62.32 2.00 0.00 0.001.00 59.06 70.87 2.00 0.00 0.001.00

59.22 76.21 2.00 0.00 0.001.00 59.38 72.16 2.00 0.00 0.001.00

59.55 67.99 2.00 0.00 0.001.00 59.71 65.08 2.00 0.00 0.001.00

59.88 63.64 2.00 0.00 0.001.00 60.04 72.74 2.00 0.00 0.001.00

60.20 79.31 2.00 0.00 0.001.00 60.37 86.74 2.00 0.00 0.001.00

60.53 92.10 2.00 0.00 0.001.00 60.70 102.14 2.00 0.00 0.001.00

60.86 110.58 2.00 0.00 0.001.00 61.02 110.09 2.00 0.00 0.001.00

61.19 101.92 2.00 0.00 0.001.00 61.35 89.85 2.00 0.00 0.001.00

61.52 79.15 2.00 0.00 0.001.00 61.68 69.65 2.00 0.00 0.001.00

61.84 61.14 2.00 0.00 0.001.00 62.01 56.98 2.00 0.00 0.001.00

62.17 55.77 2.00 0.00 0.001.00 62.34 55.91 2.00 0.00 0.001.00

62.50 56.97 2.00 0.00 0.001.00 62.66 57.95 2.00 0.00 0.001.00

62.83 57.97 2.00 0.00 0.001.00 62.99 56.76 2.00 0.00 0.001.00

63.16 58.35 2.00 0.00 0.001.00 63.32 68.94 2.00 0.00 0.001.00

63.48 82.85 2.00 0.00 0.001.00 63.65 95.87 2.00 0.00 0.001.00

63.81 97.33 2.00 0.00 0.001.00 63.98 94.33 0.43 2.45 0.051.00

64.14 88.95 0.40 2.57 0.051.00 64.30 86.08 0.38 2.64 0.051.00

64.47 80.08 0.35 2.80 0.061.00 64.63 77.14 0.34 2.89 0.061.00

64.80 73.89 2.00 0.00 0.001.00 64.96 72.18 2.00 0.00 0.001.00

65.12 69.80 2.00 0.00 0.001.00 65.29 67.13 2.00 0.00 0.001.00

65.45 64.55 2.00 0.00 0.001.00 65.62 62.21 2.00 0.00 0.001.00

65.78 58.39 2.00 0.00 0.001.00 65.94 53.25 2.00 0.00 0.001.00

66.11 49.40 2.00 0.00 0.001.00 66.27 47.79 2.00 0.00 0.001.00

66.44 48.96 2.00 0.00 0.001.00 66.60 59.05 2.00 0.00 0.001.00

66.77 73.20 2.00 0.00 0.001.00 66.93 99.25 2.00 0.00 0.001.00

67.09 121.03 2.00 0.00 0.001.00 67.26 127.52 2.00 0.00 0.001.00

67.42 122.58 2.00 0.00 0.001.00 67.59 111.55 2.00 0.00 0.001.00

67.75 114.32 2.00 0.00 0.001.00 67.91 125.45 2.00 0.00 0.001.00

68.08 141.80 0.95 0.64 0.011.00 68.24 159.26 1.26 0.21 0.001.00

68.41 195.03 2.00 0.00 0.001.00 68.57 225.52 2.00 0.00 0.001.00

68.73 261.09 2.00 0.00 0.001.00 68.90 291.27 2.00 0.00 0.001.00

69.06 315.71 2.00 0.00 0.001.00 69.23 317.85 2.00 0.00 0.001.00

69.39 304.60 2.00 0.00 0.001.00 69.55 296.65 2.00 0.00 0.001.00

69.72 -1.00 2.00 0.00 0.001.00 69.88 -1.00 2.00 0.00 0.001.00

70.05 -1.00 2.00 0.00 0.001.00 70.21 -1.00 2.00 0.00 0.001.00

Total estimated settlement: 2.11

Abbreviations
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CALCULATIONS OF SHEAR WAVE VELOCITY 
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VERTICAL PILE CAPACITY ANALYSIS (A-PILE ANALYSIS RESULTS) 

 



Axial Capacity (kips)

Abutment 1_Class 200 Alt W Pipe Pile_Strength Limit State
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Skin Friction

 SAND 

 CLAY 

 CLAY 

 SAND 

 SAND 

 CLAY 

 CLAY 

 SAND 

 SAND 

 CLAY 

 SAND 

 CLAY 

Vertical loading =  300 kips / 0.7 ~= 430 kips 

F.G. off Elev. 
~232.35 ft

Pile Cut off Elev. 
~= 216.0 ft

Pile Tip Elev. 
~= 144.0 ft

*Recommended 
Pile Tip Elev.   
~= 141.0 ft

* add 3 feet of pile length at the bottom to be conservative

Bottom of 
Embankment 
Elev. ~=205.0 ft



Axial Capacity (kips)

Abutment 1 _Class 200 Alt W Pipe Pile_Extreme Limit State
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Vertical loading = 220 kips.
Downdrag = 14 kips, therefore,

total demand = 220 kips + 14 kips = 234 kips

F.G. off Elev. 
~232.35 ft

Pile Cut off Elev. 
~= 216.0 ft

Pile Tip Elev.
~= 162.5 ft

* Recommended
Pile Tip Elev.  
~= 159.5 ft

Liquefiable 
Sand

* add ~3 feet of pile length at the bottom to be conservative

Bottom of 
Embankment 
Elev. ~=205.0 ft
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Axial Capacity (kips)

Bent 2_Class 200 Alt W Pipe Pile_Strength Limit State
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Skin Friction
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 CLAY 

Vertical loading = 220 kips / 0.7 ~= 320 kips 

F.G. off Elev. 
~204.0 ft

Pile Cut off Elev. 
~= 192.8 ft

Pile Tip Elev. 
~= 138.0 ft

Recommended 
Pile Tip Elev.   
~= 135.0 ft

* add 3 feet of pile length at the bottom to be conservative



Axial Capacity (kips)

Bent 2_Class 200 Alt W Pipe Pile_Extreme Limit State
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Vertical loading = 350 kips. 

F.G. off Elev. 
~204.0 ft

Pile Cut off Elev. 
~= 192.8 ft

Pile Tip Elev. 
~= 133.0 ft

Recommended 
Pile Tip Elev.   
~= 130.0 ft

* add 3 feet of pile length at the bottom to be conservative



Axial Capacity (kips)

Bent 2_Class 200 Alt W Pipe Pile_Extreme Limit State_Tension
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Vertical loading = 150 kips. 

F.G. off Elev. 
~204.0 ft

Pile Cut off Elev. 
~= 192.8 ft

Pile Tip Elev. 
~= 152.0 ft

Recommended 
Pile Tip Elev.   
~= 149.0 ft

* add 3 feet of pile length at the bottom to be conservative
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Vertical loading = 300 kips / 0.7 ~=430 kips 

F.G. off Elev. 
~229.04 ft

Pile Cut off Elev. 
~= 211.0 ft

Pile Tip Elev. 
~= 134.0 ft

*Recommended 
Pile Tip Elev.   
~= 131.0 ft

* add 3 feet of pile length at the bottom to be conservative

Bottom of 
Embankment 
Elev. ~=203.0 ft
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ABUTMENT INCREMENTAL SEISMIC FORCE 
 
 



Ko*γ*H

D
es

ig
n 

H
ei

gh
t (

H
)

ΔKae*γ*H

Abutment Lateral Soil Loading for Blossom Hill Road Bridge
By: EO

Date: 1/17/18

The abutment foundations are on marginal soil per CT SDC 1.7 and per AASHTO LRFD C11.6.5, they are not exempt
from Extreme Event (Seismic) design.

Recommended values for lateral soil pressures/coefficients for rigid foundations are shown below:
γ = 125 psf
Ko = 0.44 (In-Situ Lateral Coefficient)
Kae = 0.82 (Log-Spiral Seismic Active Coefficient)
ΔKae = 0.38 (Incremental Seismic Active Coefficient)
Based on the above, Incremental Seismic Force can be calculated as 0.5*H*(ΔKae*γ*H)= 23.75*H2 lb/ft

Illustrative purposes only / Not to Scale
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The appendix for 
‘Exceptions to Policy’

 is not applicable to this report. 



APPENDIX  VIII



 
 

 
N

ot
e 

1:
 A

bb
re

vi
at

io
ns

 fo
r 

Ty
pi

ca
l D

oc
um

en
ts

 (i
f A

bb
r. 

is 
no

t b
el

ow
, t

yp
e 

in
 th

e 
do

cu
m

en
t t

yp
e)

 


= 
Co

m
m

en
t R

es
ol

ve
d 

(fo
r R

ev
ie

w
er

’s
 u

se
) 

 
P=

St
ru

ct
ur

e 
Pl

an
s 

SP
=S

pe
ci

al
 P

ro
vi

sio
ns

 
FR

=F
ou

nd
at

io
n 

Rp
t 

D
C=

D
es

ig
n 

Ca
lc

s 
TS

=T
yp

e 
Se

l. 
Re

po
rt 

Q
CC

=Q
ua

nt
. C

he
ck

 C
al

cs
 

RP
=R

oa
d 

Pl
an

s 
E=

Es
tim

at
e 

H
=H

yd
ra

ul
ic

s R
pt

 
CC

=C
he

ck
 C

al
cs

 
Q

C=
Q

ua
nt

. C
al

cs
 

 

O
SF

P 
Re

v 
Fo

rm
 0

8/
20

11
 

 
Pa

ge
 1 

of
 1

 
 

O
ffi

ce
 o

f S
pe

ci
al

 F
un

de
d 

Pr
oj

ec
ts

 
C

om
m

en
t &

 R
es

po
ns

e 
Fo

rm
 

(R
ev

is
ed

 0
8/

20
11

) 
G

en
er

al
 P

ro
je

ct
 In

fo
rm

at
io

n 
(O

SF
P 

Li
ai

so
n 

to
 c

om
pl

et
e)

 
R

ev
ie

w
 P

ha
se

 
(O

SF
P 

Li
ai

so
n 

to
 c

om
pl

et
e)

 
R

ev
ie

w
er

 In
fo

rm
at

io
n 

(R
ev

ie
w

er
 L

ia
is

on
 to

 c
om

pl
et

e)
 

Di
st

: 
04

   
PS

R
/P

D
S 

(R
ev

ie
w

 N
o.

   
 ) 

R
ev

ie
w

er
 N

am
e:

 
 R

. N
as

he
d/

 J
. A

nd
er

so
n 

Pr
oj

 ID
 (P

ha
se

): 
04

16
00

02
24

 
AP

S/
PS

R
 (R

ev
ie

w
 N

o.
   

 ) 
Fu

nc
tio

na
l U

ni
t: 

 
G

eo
te

ch
ni

ca
l D

es
ig

n-
 W

es
t 

EA
: 

1K
28

01
 

AP
S/

PR
 (R

ev
ie

w
 N

o.
   

 ) 
C

os
t C

en
te

r: 
59

-3
66

0 

Pr
oj

ec
t N

am
e:

 
B

lo
ss

om
 H

ill
 R

d 
In

te
rc

ha
ng

e 
Im

pr
ov

em
en

t 
Ty

pe
 S

el
ec

tio
n 

Ph
on

e 
N

um
be

r: 
51

0-
62

2-
17

73
 

OS
FP

 Li
ai

so
n:

 
Sh

u-
Sh

an
g 

Li
u 

65
%

 P
S&

E 
U

nc
he

ck
ed

 D
et

ai
ls

 
e-

m
ai

l: 
R

ifa
at

.n
as

he
d@

 d
ot

.c
a.

go
v 

 
Ph

on
e:

 
91

6-
22

7-
89

19
 

PS
&E

 (R
ev

ie
w

 N
o.

 1
) 

D
at

e 
of

 R
ev

ie
w

: 
12

/ 2
0/

20
18

 
E-

m
ai

l: 
Sh

u-
sh

an
g.

liu
@

do
t.c

a.
go

v 
C

on
st

ru
ct

io
n 

St
ru

ct
ur

e 
N

am
e*

: 
B

lo
ss

om
 H

ill
 R

oa
d 

O
C

 
 

 
O

th
er

: F
R

  
Br

 N
o*

: 
37

-0
34

8 
L/

R 
 

 
 

(*
U

se
 if

  n
ec

es
sa

ry
 to

 w
he

n 
co

m
m

en
t s

he
et

s 
ar

e 
 b

y 
in

di
vi

du
al

 s
tru

ct
ur

e)
 

C
on

su
lta

nt
 In

fo
rm

at
io

n 
(to

 b
e 

fil
le

d 
in

 b
y 

C
on

su
lta

nt
) 

C
on

su
lta

nt
 L

ea
d 

(F
irs

t a
nd

 L
as

t N
am

e)
 

C
on

su
lta

nt
 F

irm
 

Ph
on

e 
N

um
be

r 
E-

m
ai

l 
R

es
po

ns
e 

D
at

e 

 
 

 
 

 
 

# 
D

oc
. 

(S
ee

 N
ot

e 
1)

 
Pa

ge
, S

ec
tio

n,
 o

r 
SS

P 
R

ev
ie

w
 C

om
m

en
ts

 
C

on
su

lta
nt

 R
es

po
ns

es
 

 
C

al
tr

an
s 

R
es

po
ns

es
 

 

 
FR

 

   
N

/A
 

Re
vi

ew
 o

f G
eo

lo
gy

 a
nd

 
su

bs
ur

fa
ce

 a
nd

 R
el

at
ed

 se
ct

io
ns

 
ite

m
s 

Fo
un

da
tio

n 
Re

po
rt 

(D
RA

FT
) b

y 
Pa

rik
h 

co
ns

ul
ta

nt
s p

re
pa

re
d 

fo
r 

H
M

H
 E

ng
in

ee
rs

 d
at

ed
 

D
ec

em
be

r 4
, 2

01
8 

 

 

1 
FR

 

Se
ct

io
n 

8 
Su

bs
ur

fa
ce

 
Co

nd
iti

on
s 

Pa
ge

 1
0 

Ta
bl

e-
4 

Pl
ea

se
 d

es
cr

ib
e 

th
e 

su
bs

ur
fa

ce
 

so
ils

 o
f B

or
in

gs
 R

-1
8-

SC
-0

01
 

an
d 

R-
18

-S
C

-0
02

 m
or

e 
pr

ec
io

us
ly

. -
FN

 

Co
m

m
en

t i
nc

or
po

ra
te

d.
 

A
pp

ro
xi

m
at

e 
de

pt
h 

of
 d

iff
er

en
t 

so
il 

str
at

a 
ha

ve
 b

ee
n 

ad
de

d 
to

 th
e 

de
sc

rip
tio

n 
of

 th
e 

su
bs

ur
fa

ce
 so

il 
co

nd
iti

on
s o

f T
ab

le
 4

 

 



 
 

 
 

 
 

 
 

 
 

N
ot

e 
1:

 A
bb

re
vi

at
io

ns
 fo

r 
Ty

pi
ca

l D
oc

um
en

ts
 (i

f A
bb

r. 
is 

no
t b

el
ow

, t
yp

e 
in

 th
e 

do
cu

m
en

t t
yp

e)
 


= 

Co
m

m
en

t R
es

ol
ve

d 
(fo

r R
ev

ie
w

er
’s

 u
se

) 
 

P=
St

ru
ct

ur
e 

Pl
an

s 
SP

=S
pe

ci
al

 P
ro

vi
sio

ns
 

FR
=F

ou
nd

at
io

n 
Rp

t 
D

C=
D

es
ig

n 
Ca

lc
s 

TS
=T

yp
e 

Se
l. 

Re
po

rt 
Q

CC
=Q

ua
nt

. C
he

ck
 C

al
cs

 
RP

=R
oa

d 
Pl

an
s 

E=
Es

tim
at

e 
H

=H
yd

ra
ul

ic
s R

pt
 

CC
=C

he
ck

 C
al

cs
 

Q
C=

Q
ua

nt
. C

al
cs

 
 

O
SF

P 
Re

v 
Fo

rm
 1

2/
20

10
 

 
 

Pa
ge

 2 
of

 3
 

2 

 FR
   

Se
ct

io
n1

2.
0 

Si
te

 S
ei

sm
ic

ity
 

an
d 

An
al

ys
is

 
 

Ta
bl

e 
3-

 A
RS

 D
A

TA
 

1-
 

Si
te

-to
-fa

ul
t d

ist
an

ce
s 

ar
e 

in
 k

ilo
m

et
er

. P
le

as
e 

co
nv

er
t t

he
m

 to
 m

ile
s. 

2-
 

Pl
ea

se
 a

dd
 th

e 
“S

pe
ct

ra
l 

Ac
ce

le
ra

tio
n”

 (S
A)

 
co

lu
m

n 
in

clu
di

ng
 th

e 
de

te
rm

in
ist

ic 
da

ta
 fo

r 
ea

ch
 li

st
ed

 fa
ul

t. 
 -F

N 

1.
 

Th
e 

Si
te

-to
-fa

ul
t d

ist
an

ce
s 

w
ill

 b
e 

co
nv

er
te

d 
to

 m
ile

s. 
2.

 
Th

e 
“S

pe
ct

ra
l A

cc
el

er
at

io
n”

 
(S

A
) c

ol
um

n 
in

cl
ud

in
g 

th
e 

de
te

rm
in

ist
ic

 d
at

a 
fo

r e
ac

h 
lis

te
d 

fa
ul

t w
ill

 b
e 

ad
de

d 
to

 
Ta

bl
e 

3 
– 

A
RS

 D
A

TA
.  

 

 

3 
FR

 
Se

ct
io

n 
8.

0 
Su

bs
ur

fa
ce

 
co

nd
iti

on
s 

Pl
ea

se
 k

ee
p 

su
bs

ur
fa

ce
 

co
nd

iti
on

s a
s a

 si
ng

le
 fo

rm
at

 
ac

ro
ss

 a
ll 

do
cu

m
en

ts
. T

hi
s 

do
cu

m
en

t a
lo

ne
 h

as
 th

re
e 

se
pa

ra
te

 fo
rm

at
s (

pa
ra

gr
ap

h,
 li

st
, 

ta
bl

e)
.  

- J
A

 

Co
m

m
en

t i
nc

or
po

ra
te

d.
 T

he
 

de
sc

rip
tio

n 
of

 th
e 

su
bs

ur
fa

ce
 so

il 
co

nd
iti

on
s o

f e
ac

h 
of

 th
e 

bo
rin

g 
an

d 
CP

T 
ar

e 
lis

te
d 

in
 S

ec
tio

n 
8.

0 
of

 th
e 

fo
un

da
tio

n 
re

po
rt.

 

 

4 
FR

 
Ta

bl
e 

5 

Th
e 

da
ta

 in
 A

pp
en

di
x 

3 
sa

ys
 

CP
T-

18
-S

C
-0

03
 h

as
 a

 
gr

ou
nd

w
at

er
 d

ep
th

 o
f 3

0.
0 

ft.
 

Th
e 

ta
bl

e 
lis

ts 
th

is
 a

s 2
6.

3 
fe

et
. 

W
hi

ch
 is

 it
? 

- J
A

 

Th
e 

gr
ou

nd
w

at
er

 d
ep

th
 sh

ou
ld

 b
e 

26
.3

 fe
et

. T
he

 d
at

a 
in

 A
pp

en
di

x 
ha

s b
ee

n 
co

rre
ct

ed
 b

y 
th

e 
CP

T 
co

nt
ra

ct
or

.  

 

5 
FR

 
Ta

bl
e 

8 

Th
e 

V
s3

0 
ca

lc
ul

at
io

ns
 fo

r 0
3-

BL
-1

 a
nd

 0
3-

BL
-2

 w
er

e 
no

t 
in

cl
ud

ed
 in

 th
e 

A
pp

en
di

x.
 P

le
as

e 
in

cl
ud

e 
-J

A
 

Th
e 

V
s3

0 
ca

lc
ul

at
io

ns
 fo

r 0
3-

BL
-

1 
an

d 
03

-B
L-

2 
ha

ve
 b

ee
n 

in
cl

ud
ed

 in
 th

e 
A

pp
en

di
x.

 

 

6 
FR

 
Se

ct
io

n 
13

.2
 - 

O
ut

pu
t 

Bu
lle

t p
oi

nt
 1

 u
nd

er
 “

ou
tp

ut
” 

is 
un

cl
ea

r. 
 P

le
as

e 
re

vi
se

 -J
A

 
Bu

lle
t P

oi
nt

 1
 u

nd
er

 “
O

ut
pu

t”
 h

as
 

be
en

 re
vi

se
d 

to
 “

Th
e 

re
co

m
m

en
de

d 
A

RS
 c

ur
ve

 is
 

ba
se

d 
on

 th
e 

m
ax

im
um

 o
f t

he
 

co
m

pa
ris

on
 o

f t
he

 d
et

er
m

in
is

tic
 

da
ta

 a
nd

 C
al

tra
ns

 P
ro

ba
bi

lis
tic

 
da

ta
. T

he
 re

co
m

m
en

de
d 

A
RS

 
cu

rv
e 

at
 th

is
 si

te
 is

 b
as

ed
 o

n 
th

e 
Pr

ob
ab

ili
sti

c 
cu

rv
e”

.  
 

 



 
 

 
 

 
 

 
 

 
 

N
ot

e 
1:

 A
bb

re
vi

at
io

ns
 fo

r 
Ty

pi
ca

l D
oc

um
en

ts
 (i

f A
bb

r. 
is 

no
t b

el
ow

, t
yp

e 
in

 th
e 

do
cu

m
en

t t
yp

e)
 


= 

Co
m

m
en

t R
es

ol
ve

d 
(fo

r R
ev

ie
w

er
’s

 u
se

) 
 

P=
St

ru
ct

ur
e 

Pl
an

s 
SP

=S
pe

ci
al

 P
ro

vi
sio

ns
 

FR
=F

ou
nd

at
io

n 
Rp

t 
D

C=
D

es
ig

n 
Ca

lc
s 

TS
=T

yp
e 

Se
l. 

Re
po

rt 
Q

CC
=Q

ua
nt

. C
he

ck
 C

al
cs

 
RP

=R
oa

d 
Pl

an
s 

E=
Es

tim
at

e 
H

=H
yd

ra
ul

ic
s R

pt
 

CC
=C

he
ck

 C
al

cs
 

Q
C=

Q
ua

nt
. C

al
cs

 
 

O
SF

P 
Re

v 
Fo

rm
 1

2/
20

10
 

 
 

Pa
ge

 3 
of

 3
 

7 
FR

 
Ta

bl
e 

9 

So
m

e 
of

 th
e 

liq
ue

fia
bl

e 
la

ye
rs

 
ar

e 
ve

ry
 d

ee
p 

(>
60

 ft
). 

 D
o 

yo
u 

ex
pe

ct
 th

es
e 

la
ye

rs
 w

ill
 h

av
e 

an
y 

ef
fe

ct
? 

-J
A

 

Li
qu

ef
ia

bl
e 

la
ye

rs
 d

ee
pe

r t
ha

n 
60

 
fe

et
 a

re
 n

ot
 e

xp
ec

te
d 

to
 h

av
e 

an
y 

ef
fe

ct
 o

n 
th

e 
pi

le
 fo

un
da

tio
n 

re
co

m
m

en
da

tio
ns

.  

 

8 
FR

 
Ta

bl
e 

13
 

Ca
lc

ul
at

io
ns

 fo
r A

bu
tm

en
t 3

 
w

er
e 

no
t i

nc
lu

de
d.

 P
le

as
e 

in
cl

ud
e 

th
es

e.
 -J

A
 

Th
er

e 
is

 n
o 

de
m

an
d 

fo
r 

co
m

pr
es

si
on

 a
nd

 te
ns

io
n 

un
de

r 
Ex

tre
m

e 
Ev

en
t f

or
 A

bu
tm

en
t 3

. 

 

9 
FR

 
Ta

bl
e 

15
B 

& 
Ta

bl
e 

15
C

 

Pl
ea

se
 m

ak
e 

su
re

 th
e 

LP
IL

E 
Pa

ra
m

et
er

s i
n 

ta
bl

e 
15

B 
m

at
ch

 
th

e 
pa

ra
m

et
er

s i
n 

th
e 

ap
pe

nd
ix

.  
-J

A
 

Th
e 

LP
IL

E 
Pa

ra
m

et
er

s i
n 

ta
bl

e 
15

B 
ha

s b
ee

n 
ch

ec
ke

d 
to

 m
at

ch
 

th
e 

pa
ra

m
et

er
s i

n 
th

e 
ap

pe
nd

ix
.  

 

 

10
 

FR
 

Se
ct

io
n 

13
.6

 &
 

Se
ttl

em
en

t 
C

al
cu

la
tio

ns
 

Th
e 

ef
fe

ct
iv

e 
ve

rti
ca

l s
tre

ss
 a

nd
 

to
ta

l u
ni

t w
ei

gh
t n

ee
d 

co
rre

ct
io

n 
fo

r t
he

 se
ttl

em
en

t a
na

ly
se

s -
JA

 

Th
e 

ef
fe

ct
iv

e 
ve

rti
ca

l s
tre

ss
 a

nd
 

to
ta

l u
ni

t w
ei

gh
t h

av
e 

be
en

 
co

rre
ct

ed
 fo

r t
he

 se
ttl

em
en

t 
an

al
ys

es
. 

 

11
 

FR
 

Ap
pe

nd
ix

 V
I -

Li
qu

ef
ac

tio
n 

An
al

ys
es

 

Ev
er

y 
la

ye
r s

ho
ul

d 
ha

ve
 a

 fi
ne

s 
co

nt
en

t. 
Es

tim
at

e 
an

y 
m

is
sin

g 
da

ta
 b

as
ed

 o
n 

vi
su

al
 in

sp
ec

tio
n 

of
 th

e 
so

il 
sa

m
pl

es
. P

le
as

e 
co

rre
ct

. -
JA

 

Es
tim

at
ed

 fi
ne

 c
on

te
nt

 h
as

 b
ee

n 
ad

de
d 

to
 th

e 
sa

nd
 la

ye
r(s

) 
(w

ith
ou

t a
ny

 si
ev

e 
an

al
ys

es
) 

ba
se

d 
on

 th
e 

vi
su

al
 in

sp
ec

tio
n 

of
 

th
e 

so
il 

sa
m

pl
es

.  

 

12
 

FR
 

Ap
pe

nd
ix

 II
 –

 
LO

TB
 2

01
8 

A
ll 

U
C 

va
lu

es
 c

ur
re

nt
ly

 sh
ow

 a
s 

ts
f. 

 H
ow

ev
er

, t
he

 v
al

ue
s a

re
 

ac
tu

al
ly

 in
 k

sf
. P

le
as

e 
co

rr
ec

t. 
-

JA
 

Th
e 

U
C 

va
lu

es
 a

re
 in

 th
e 

un
it 

of
 

ks
f b

as
ed

 o
n 

th
e 

la
bo

ra
to

ry
 te

st 
re

su
lt.

 T
he

 U
C 

va
lu

es
 a

re
 in

 th
e 

un
it 

of
 ts

f i
n 

th
e 

Lo
g 

of
 T

es
t 

Bo
rin

gs
. 

 

13
 

FR
 

Al
l S

ec
tio

ns
 

Pl
ea

se
 re

vi
ew

 re
po

rt 
fo

r 
gr

am
m

ar
 a

nd
 c

on
sis

te
nt

 
fo

rm
at

tin
g/

str
uc

tu
re

 a
cr

os
s a

ll 
re

po
rts

. -
JA

 

Co
m

m
en

t i
nc

or
po

ra
te

d.
 

 

 



 
 

 
N

ot
e 

1:
 A

bb
re

vi
at

io
ns

 fo
r 

Ty
pi

ca
l D

oc
um

en
ts

 (i
f A

bb
r. 

is 
no

t b
el

ow
, t

yp
e 

in
 th

e 
do

cu
m

en
t t

yp
e)

 


= 
Co

m
m

en
t R

es
ol

ve
d 

(fo
r R

ev
ie

w
er

’s
 u

se
) 

 
P=

St
ru

ct
ur

e 
Pl

an
s 

SP
=S

pe
ci

al
 P

ro
vi

sio
ns

 
FR

=F
ou

nd
at

io
n 

Rp
t 

D
C=

D
es

ig
n 

Ca
lc

s 
TS

=T
yp

e 
Se

l. 
Re

po
rt 

Q
CC

=Q
ua

nt
. C

he
ck

 C
al

cs
 

RP
=R

oa
d 

Pl
an

s 
E=

Es
tim

at
e 

H
=H

yd
ra

ul
ic

s R
pt

 
CC

=C
he

ck
 C

al
cs

 
Q

C=
Q

ua
nt

. C
al

cs
 

 

O
SF

P 
Re

v 
Fo

rm
 0

8/
20

11
 

 
Pa

ge
 1 

of
 1

 
 

O
ffi

ce
 o

f S
pe

ci
al

 F
un

de
d 

Pr
oj

ec
ts

 
C

om
m

en
t &

 R
es

po
ns

e 
Fo

rm
 

(R
ev

is
ed

 0
8/

20
11

) 
G

en
er

al
 P

ro
je

ct
 In

fo
rm

at
io

n 
(O

SF
P 

Li
ai

so
n 

to
 c

om
pl

et
e)

 
R

ev
ie

w
 P

ha
se

 
(O

SF
P 

Li
ai

so
n 

to
 c

om
pl

et
e)

 
R

ev
ie

w
er

 In
fo

rm
at

io
n 

(R
ev

ie
w

er
 L

ia
is

on
 to

 c
om

pl
et

e)
 

Di
st

: 
04

   
PS

R
/P

D
S 

(R
ev

ie
w

 N
o.

   
 ) 

R
ev

ie
w

er
 N

am
e:

 
 R

. N
as

he
d 

Pr
oj

 ID
 (P

ha
se

): 
04

16
00

02
24

 
AP

S/
PS

R
 (R

ev
ie

w
 N

o.
   

 ) 
Fu

nc
tio

na
l U

ni
t: 

 
G

eo
te

ch
ni

ca
l D

es
ig

n-
 W

es
t 

EA
: 

1K
28

01
 

AP
S/

PR
 (R

ev
ie

w
 N

o.
   

 ) 
C

os
t C

en
te

r: 
59

-3
66

0 

Pr
oj

ec
t N

am
e:

 
B

lo
ss

om
 H

ill
 R

d 
In

te
rc

ha
ng

e 
Im

pr
ov

em
en

t 
Ty

pe
 S

el
ec

tio
n 

Ph
on

e 
N

um
be

r: 
51

0-
62

2-
17

73
 

OS
FP

 Li
ai

so
n:

 
Sh

u-
Sh

an
g 

Li
u 

65
%

 P
S&

E 
U

nc
he

ck
ed

 D
et

ai
ls

 
e-

m
ai

l: 
R

ifa
at

.n
as

he
d@

 d
ot

.c
a.

go
v 

 
Ph

on
e:

 
91

6-
22

7-
89

19
 

PS
&E

 (R
ev

ie
w

 N
o.

 1
) 

D
at

e 
of

 R
ev

ie
w

: 
05

/0
1/

20
19

 
E-

m
ai

l: 
Sh

u-
sh

an
g.

liu
@

do
t.c

a.
go

v 
C

on
st

ru
ct

io
n 

St
ru

ct
ur

e 
N

am
e*

: 
B

lo
ss

om
 H

ill
 R

oa
d 

O
C

 
 

 
O

th
er

: F
R

  
Br

 N
o*

: 
37

-0
34

8 
L/

R 
 

 
 

(*
U

se
 if

  n
ec

es
sa

ry
 to

 w
he

n 
co

m
m

en
t s

he
et

s 
ar

e 
 b

y 
in

di
vi

du
al

 s
tru

ct
ur

e)
 

C
on

su
lta

nt
 In

fo
rm

at
io

n 
(to

 b
e 

fil
le

d 
in

 b
y 

C
on

su
lta

nt
) 

C
on

su
lta

nt
 L

ea
d 

(F
irs

t a
nd

 L
as

t N
am

e)
 

C
on

su
lta

nt
 F

irm
 

Ph
on

e 
N

um
be

r 
E-

m
ai

l 
R

es
po

ns
e 

D
at

e 

 
 

 
 

 
 

# 
D

oc
. 

(S
ee

 N
ot

e 
1)

 
Pa

ge
, S

ec
tio

n,
 o

r 
SS

P 
R

ev
ie

w
 C

om
m

en
ts

 
C

on
su

lta
nt

 R
es

po
ns

es
 

 
C

al
tr

an
s 

R
es

po
ns

es
 

 

 
FR

 

   
N

/A
 

Re
vi

ew
 o

f G
eo

lo
gy

 a
nd

 
su

bs
ur

fa
ce

 a
nd

 R
el

at
ed

 se
ct

io
ns

 
ite

m
s 

Fo
un

da
tio

n 
Re

po
rt 

(D
RA

FT
) b

y 
Pa

rik
h 

co
ns

ul
ta

nt
s p

re
pa

re
d 

fo
r 

H
M

H
 E

ng
in

ee
rs

 d
at

ed
 A

pr
il 

16
, 

20
19

 
 

 

1 
FR

 

Se
ct

io
n 

8 
Su

bs
ur

fa
ce

 
Co

nd
iti

on
s 

Pa
ge

 1
0 

Ta
bl

e-
4 

Pl
ea

se
 d

es
cr

ib
e 

th
e 

su
bs

ur
fa

ce
 

so
ils

 o
f B

or
in

gs
 R

-1
8-

SC
-0

01
 

an
d 

R-
18

-S
C-

00
2 

m
or

e 
pr

ec
io

us
ly

. 

Co
m

m
en

t i
nc

or
po

ra
te

d.
 

A
pp

ro
xi

m
at

e 
de

pt
h 

of
 d

iff
er

en
t 

so
il 

str
at

a 
ha

ve
 b

ee
n 

ad
de

d 
to

 th
e 

de
sc

rip
tio

n 
of

 th
e 

su
bs

ur
fa

ce
 so

il 
co

nd
iti

on
s o

f T
ab

le
 4

 

Fo
r B

or
in

g 
R

-1
8-

SC
-0

01
, t

he
 2

nd
 la

ye
r a

t 
el

ev
at

io
n 

22
2 

ft 
is

 h
ar

d 
to

 v
er

y 
st

iff
 s

an
dy

 le
an

 
cl

ay
. C

om
m

en
t i

nc
or

po
ra

te
d.

 
Fo

r B
or

in
g 

R
-1

8-
SC

-0
02

, t
he

 b
ot

to
m

 la
ye

r a
t 

el
ev

at
io

n 
11

0 
ft 

is
 le

an
 c

la
y 

to
 fa

t c
la

y.
 

Pl
ea

se
 c

or
re

ct
. C

om
m

en
t i

nc
or

po
ra

te
d.

  



 
 

 
 

 
 

 
 

 
 

N
ot

e 
1:

 A
bb

re
vi

at
io

ns
 fo

r 
Ty

pi
ca

l D
oc

um
en

ts
 (i

f A
bb

r. 
is 

no
t b

el
ow

, t
yp

e 
in

 th
e 

do
cu

m
en

t t
yp

e)
 


= 

Co
m

m
en

t R
es

ol
ve

d 
(fo

r R
ev

ie
w

er
’s

 u
se

) 
 

P=
St

ru
ct

ur
e 

Pl
an

s 
SP

=S
pe

ci
al

 P
ro

vi
sio

ns
 

FR
=F

ou
nd

at
io

n 
Rp

t 
D

C=
D

es
ig

n 
Ca

lc
s 

TS
=T

yp
e 

Se
l. 

Re
po

rt 
Q

CC
=Q

ua
nt

. C
he

ck
 C

al
cs

 
RP

=R
oa

d 
Pl

an
s 

E=
Es

tim
at

e 
H

=H
yd

ra
ul

ic
s R

pt
 

CC
=C

he
ck

 C
al

cs
 

Q
C=

Q
ua

nt
. C

al
cs

 
 

O
SF

P 
Re

v 
Fo

rm
 1

2/
20

10
 

 
 

Pa
ge

 2 
of

 2
 

2 

 FR
   

Se
ct

io
n1

2.
0 

Si
te

 S
ei

sm
ic

ity
 

an
d 

An
al

ys
is

 
(P

ag
e 

13
) 

Ta
bl

e 
6-

 A
RS

 D
A

TA
 

1-
 

Si
te

-to
-fa

ul
t d

ist
an

ce
s 

ar
e 

in
 k

ilo
m

et
er

. P
le

as
e 

co
nv

er
t t

he
m

 to
 m

ile
s. 

2-
 

Pl
ea

se
 a

dd
 th

e 
“S

pe
ct

ra
l 

Ac
ce

le
ra

tio
n”

 (S
A)

 
co

lu
m

n 
in

clu
di

ng
 th

e 
de

te
rm

in
ist

ic 
da

ta
 fo

r 
ea

ch
 li

st
ed

 fa
ul

t. 
 

1.
 T

he
 S

ite
-to

-fa
ul

t d
ist

an
ce

s 
w

ill
 b

e 
co

nv
er

te
d 

to
 m

ile
s. 

2.
 T

he
 “

Sp
ec

tra
l A

cc
el

er
at

io
n”

 
(S

A
) c

ol
um

n 
in

cl
ud

in
g 

th
e 

de
te

rm
in

ist
ic

 d
at

a 
fo

r e
ac

h 
lis

te
d 

fa
ul

t w
ill

 b
e 

ad
de

d 
to

 
Ta

bl
e 

3 
– 

A
RS

 D
A

TA
. 

O
ur

 c
om

m
en

ts
 d

at
ed

 1
2/

20
/2

01
2 

ha
ve

 b
ee

n 
ad

eq
ua

te
ly

 a
dd

re
ss

ed
. 

 



 

  
 
 

 

 
 

FOUNDATION REPORT 
 

NB 101 ON-RAMP PEDESTRIAN OVERCROSSING 

(BRIDGE NO. – 37-676) 

 SAN JOSE, CALIFORNIA 

04-SCl-101, R28.4/R28.9 EA 04-1K280 
 

 
 
 

 
 
 
 Prepared For: 
 

HMH Engineers 

1570 Oakland Road 

San Jose, CA 95131 
 
 
 

 
 
 

 
 
 
 
 
 

 
 

October 15, 2019                Job No.: 2016-146-NOC

 

PARIKH CONSULTANTS, INC. 
2360 Qume Drive, Suite A, San Jose, CA 95131 

(408) 452-9000 
 



 

 
 

TABLE OF CONTENTS 
PAGE 

1.0 INTRODUCTION ............................................................................................................... 1 
2.0 SCOPE OF WORK ............................................................................................................. 1 
3.0 PROJECT DESCRIPTION ................................................................................................. 2 
4.0 EXCEPTION TO POLICIES AND PROCEDURES ......................................................... 4 
5.0 SITE CONDITIONS ........................................................................................................... 4 
6.0 FIELD INVESTIGATION AND FIELD TESTING PROGRAM ..................................... 4 
7.0 LABORATORY TESTING PROGRAM ........................................................................... 7 
8.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS .................................................. 7 
9.0 GROUNDWATER .............................................................................................................. 8 
10.0 AS-BUILT FOUNDATION DATA ................................................................................... 9 
11.0 SCOUR EVALUATION ..................................................................................................... 9 
12.0 CORROSION ...................................................................................................................... 9 
13.0 SITE SEISMICITY AND ANALYSIS ............................................................................. 10 

13.1 Seismic Sources ..................................................................................................... 10 
13.2 Seismic Design Criteria ......................................................................................... 11 
13.3 Seismic Hazards/Liquefaction Potential ............................................................... 13 

13.3.1 Seismic Hazards ........................................................................................ 13 
13.3.2 Seismic Ground Shaking ........................................................................... 13 
13.3.3 Surface Fault Rupture ................................................................................ 13 
13.3.4 Liquefaction Potential ............................................................................... 13 

14.0 FOUNDATION RECOMMENDATIONS ....................................................................... 15 

14.1 General .................................................................................................................. 15 
14.2 Earthwork and Grading ......................................................................................... 15 
14.3 Deep Foundations .................................................................................................. 16 
14.4 Lateral Design for Piles ......................................................................................... 20 
14.5 Lateral Earth Pressures .......................................................................................... 22 
14.6 Abutment Seismic Design ..................................................................................... 23 
14.7 Fill Settlement ....................................................................................................... 23 

15.0 CONSTRUCTION CONSIDERATIONS ........................................................................ 24 



 

 
 

15.1 General .................................................................................................................. 24 
15.2 Cast-In-Drilled-Hole (CIDH) Concrete Pile ......................................................... 24 

16.0 NOTES TO DESIGNER ................................................................................................... 25 
17.0 PLAN REVIEW ................................................................................................................ 25 
18.0 CONSTRUCTION OBSERVATION ............................................................................... 26 
19.0 INVESTIGATION LIMITATIONS ................................................................................. 26 

PLATES 

Boring Location Map ............................................................................................................. Plate 1 
Geologic Map ......................................................................................................................... Plate 2 
ARS Online Map .................................................................................................................... Plate 3 

NB 101 On-Ramp POC - General Plan and Foundation Plan 

APPENDICES 

APPENDIX I 

Site Map 

APPENDIX II 

Log of Test Borings 

APPENDIX III 

Cone Penetration Test Data 

APPENDIX IV 

Laboratory Test 

Laboratory Test Summary ................................................................................................. Plate IV-1 
Plasticity Chart .................................................................................................................. Plate IV-2 
Particle Size Distribution Curves ............................................................... Plates IV-3A and IV-3B 
Unconfined Compression Tests ............................................................ Plates IV-4A through IV-4J 
Corrosion Tests ................................................................................... Plates IV-5A through IV-5C 

APPENDIX V 

ARS Design Curves 

 



 

 
 

APPENDIX VI 

Liquefaction Analyses 
Calculation of Shear Wave velocity 
Vertical Pile Capacity Analyses (Shaft Analysis Results) 

APPENDIX VII 

Exceptions to Policy – Not Applicable 

APPENDIX VIII 

Office of Special Funded Projects Comment & Response Form - Parikh Consultants, Inc. Response 
to Caltrans Review Comments. 
 
 



 

         

FOUNDATION REPORT 
NB 101 ON-RAMP PEDESTRIAN OVERCROSSING 

 (BRIDGE NO. 37-676) 
SAN JOSE, CALIFORNIA 

04-SCl-101, R28.4/R28.9 EA 04-1K280 

1.0 INTRODUCTION 

This foundation report presents the results of our geotechnical engineering investigation for the 
proposed “US 101/Blossom Hill Road Interchange Improvement Project – NB 101 On-Ramp 
Pedestrian Overcrossing” in San Jose, California, hereinafter referred to as “PROJECT”.  The 
work was performed in general accordance with the scope of work outlined in our proposal to 
HMH Engineers (Designer).   

The geotechnical recommendations presented in this report are intended for design input and 
are not intended to be used as specifications.  In addition, the data provided in this report 
including these geotechnical recommendations should not be used for bidding purposes or for 
construction cost estimates. If the report is provided as a reference document, any interpretation 
of the data and recommendations should be the sole responsibility of the user and PARIKH 
Consultants, Inc. (PARIKH) shall not be liable for any consequences. 

2.0 SCOPE OF WORK 

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 project site including review of boring data, 
laboratory testing of the representative soil samples, performing engineering analyses based on 
the field and laboratory data, and preparation of this foundation report. The recommendations 
in this report are based on the field exploration performed by Parikh, general plan and 
foundation plan and loading information provided by the designer and Biggs Cardosa 
Associates (Structural Designer). This foundation report supersedes the preliminary foundation 
report for “NB 101 On-Ramp Pedestrian Overcrossing” dated July 6, 2018. 
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3.0 PROJECT DESCRIPTION  

The project proposes to modify the US 101/ Blossom Hill Road Interchange to improve traffic 
operations and connectivity for pedestrians and bicyclists along Blossom Hill Road. The 
existing Blossom Hill Road Interchange consists of two separate overcrossing structures over 
US 101 with partial cloverleaf ramps. The project is located within the City of San Jose, in 
Santa Clara County. It will be implemented as a locally-funded project with the City of San 
Jose performing advertisement, award and administration (AAA) of the construction contract 
through a Caltrans encroachment permit. 

Blossom Hill Road is a key connector between job locations, mixed-use housing, commercial 
development and recreational opportunities in an area where San Jose is focused on developing 
greater internalization of automobile trips, increased use of transit and expanded active 
transportation. The level-of-service for existing and forecasted traffic is deficient for existing 
developments and nearby proposed projects. The configuration of the existing interchange and 
ramp intersections along Blossom Hill Road are not consistent with the latest standards for 
accommodating balanced use by vehicles, bicyclists and pedestrians. 

The proposed project improvements will occur along Blossom Hill Road from east of the 
Monterey Road / Blossom Hill Road grade separation to the US 101 Northbound Off-Ramp / 
Coyote Road intersection.  All improvements will be constructed within existing Caltrans and 
City of San Jose rights-of-way. 

In addition, the existing 5-foot sidewalk on the north side of Blossom Hill Road will be 
replaced with a 10-foot to 12-foot wide Class I Bike/Pedestrian path. The Class I 
Bike/Pedestrian path will cross over the northbound diagonal on-ramp by constructing a truss 
type pedestrian overcrossing, with an easterly approach consisting of a short span concrete slab 
bridge and mechanically stabilized embankment (MSE) walls, and will connect to the existing 
sidewalk and bike lanes at the US 101/Northbound Off-Ramp / Coyote Road intersection.   

The following bridge structures and retaining walls would be modified or constructed in 
association with the “US 101/Blossom Hill Road Interchange Improvement Project” and path: 

1. Blossom Hill Road Overcrossing (OC) (Widen) (Bridge No. 37-0348) 
2. NB 101 On-Ramp Pedestrian Overcrossing (POC) (Bridge No. 37-676) 
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3. SB 101 Off-Ramp Pedestrian Undercrossing (PUC) (Bridge No. 37-675J) 
4. SB 101 On-Ramp PUC (Bridge No. 37-675K) 
5. Retaining Wall No. 1 (Soil Nail Wall) (Bridge No. 37E0125) 
6. Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126) 

This foundation report is for the “NB101 On-Ramp POC”. A map showing the project location 
and its vicinity is presented in Appendix I. The following foundation reports will be separately 
submitted: 

1. Foundation Report for Blossom Hill Road OC (Widen) (Bridge No. 37-0348). 
2. Foundation Report for SB 101 Off-Ramp PUC (Bridge No. 37-675J). 
3. Foundation Report for SB 101 On-Ramp PUC (Bridge No. 37-675K). 
4. Foundation Report for Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125). 
5. Foundation Report for Retaining Wall No. 2 (MSE Wall)(Bridge No, 37E0126). 

Proposed Bridge Structure 
 
Based on the General Plan and Foundation Plan provided by the structural designer, the new 
bridge structure generally consists of the following: 

a) A five-span bridge structure with Abutment 1 in the west and Abutment 6 in the east. 

b) The new bridge will be from “BP” Line Station 34+80.71 to “BP” Line Station 
37+33.30 with a total length of 252 feet 7 inches along the “BP” Line.  

c) The bridge accommodates the pedestrian/bike path which includes 6-foot wide lanes 
in each direction and a total width of 14 feet.  

d) The proposed bridge will be a CIP Reinforced Concrete Slab Structure from 
Abutment 1 to Bent 2 and from Bent 3 to Abutment 6. The proposed bridge will be a 
steel truss from Bent 2 to Bent 3.  

e) The foundation will consist of a 36-inch diameter Cast-In-Drilled Hole (CIDH) 
Concrete pile at Abutment 1, 72-inch diameter CIDH Concrete piles at Bent 2 
through Abutment 6.  
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f) The new MSE retaining walls supporting the path will be from “BP” Line Station 
37+39.67 to Station 40+00.00 with a total length of 260 feet 4 inches along the “BP” 
Line. 

All elevations referenced within this report are based on the North American Vertical Datum 
of 1988 (NAVD 88), unless otherwise noted. To convert elevation at this site from National 
Geodetic Vertical Datum of 1929 (NGVD 29) to NAVD 88, we added 1.8 feet to the NGVD 
29 elevation. 

Our recommendations in this report are based on the above information.  Any major deviation 
should be reported to this office for consideration. 

4.0 EXCEPTION TO POLICIES AND PROCEDURES 

No exception to policies and produces are needed for the preparation of this report. Normal 
procedures were assumed for construction of the bridge structure throughout our analyses and 
represent one of the bases of recommendations presented herein. The investigation of the 
proposed foundations has followed Caltrans policy.  

5.0 SITE CONDITIONS 

The general project area is the existing interchange of Blossom Hill Road at Route 101 in San 
Jose, Santa Clara County, California. The existing NB101 On-Ramp starts with one lane and 
then increased to two lanes (with an additional lane for the HOV lane). The elevation decreased 
from approximate Elev. 210 feet at the beginning of on-ramp to approximate Elev. 195 feet 
where the on-ramp merges with Route 101. The existing slope gradient of the slope between 
the on-ramp and Route 101 ranges is approximately 2(H):1(V). 

6.0 FIELD INVESTIGATION AND FIELD TESTING PROGRAM 

Field Exploration  

Borings R-18-NO-001 through R-18-NO-003 were drilled along the alignment of the proposed 
POC in August 2018. Cone Penetration Test (CPT) CPT-18-NO-004 and CPT-18-NO-005 
were pushed in at the same location at R-18-NO-002 and R-18-NO-003 respectively in 
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September 2018 to confirm the extent of potential liquefiable soil stratum after the review of 
the boring data from these two borings. The field exploration was performed by the drilling 
contractor, Geo-Ex Subsurface Exploration and CPT contractor Middle Earth Geo Testing, Inc. 
The location, approximate ground elevation and depth of these borings are summarized in the 
table below.  

TABLE 1 – SUBSURFACE INVESTIGATION SUMMARY 

Boring No. Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency (%) 

Approx. Ground 
Elev. (ft) 

Boring/CPT 
Depth (ft) 

R-18-NO-001 8/29/2018 CME 75 Automatic 78 223.0 111.5 
R-18-NO-002 8/28/2018 CME 75 Automatic 78 223.0 104.7 

CPT-18-NO-004 9/26/2018 N/A N/A N/A 223.0 59.9 

R-18-NO-003 8/28/2018 CME 75 Automatic 78 215.0 111.5 

CPT-18-NO-005 9/26/2018 N/A N/A N/A 215.0 71.4 

TABLE 2 - SUMMARY OF BORINGS 

Boring/CPT No. “BP” Line Station (ft) Offset (ft) Boring/CPT Depth 
(ft) 

Approx. Ground Elev. (ft) 

R-18-NO-001 34+90 19.0 Lt. 111.5 223.0 

R-18-NO-002 35+85 28.0 Rt. 104.7 223.0 

CPT-18-NO-004 35+85 28.0 Rt. 59.9 223.0 

R-18-NO-003 37+90 13.0 Rt. 111.5 215.0 

CPT-18-NO-005 37+90 13.0 Rt. 71.4 215.0 
(1) Boring/CPT location stations and offset and elevations are stated to the nearest foot to be consistent with the LOTB, 

however they were not surveyed.  

The approximate locations of the soil borings and Cone Penetration Test are shown on the 
“Boring Location Map”, Plate 1. The descriptions of the soil materials encountered in the field 
exploration and relevant boring information are presented on the LOTB included in Appendix 
II.  

Field Testing 

a) The current investigation borings (by Parikh) were advanced using a truck-mounted 
CME-75 drill rig with 8-inch hollow-stem auger and 3 ¼ inch rotary wash drilling method. 
The soil samples were obtained from the borings during drilling at various depths by 
driving a 2.5-inch Inside Diameter (I. D.) Modified California Sampler or a 1.375-inch I.D. 
Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was driven 
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into the subsurface soils under the impact of a 140 pounds hammer having a free fall of 30 
inches.  The blow counts required to drive the sampler for the last 12 inches are presented 
on the LOTB, Appendix II. (When correlating standard penetration data in similar soils, the 
blow counts for the Modified California sampler can be converted to equivalent Standard 
Penetration Test sampler by multiplying a factor of safety of 0.65); 

b) Pocket penetration tests were also performed on clay samples to evaluate their 
consistency.  

Details of Field Exploration 

All the test borings were drilled with a truck-mounted drill rig using 8-inch hollow-stem auger 
and rotary-wash drilling method. The borings were drilled under the technical supervision of 
our engineers, who classified and continuously logged the soils encountered during drilling and 
supervised the collection of soil samples at various depths for visual examination and 
laboratory testing. The soil samples were visually classified in the field according to the 
Unified Soil Classification System and then transported to our laboratory for further evaluation 
and testing. Upon completion of drilling, the boreholes were backfilled with cement grout. 

The logs presented in Appendix II were prepared from the field logs which were edited after 
visual re-examination of the soil samples in the laboratory and results of classification tests on 
selected soil samples as indicated on the logs.  

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 at these locations due to environmental changes. 
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7.0 LABORATORY TESTING PROGRAM 

The following laboratory tests were performed on selected soil samples collected during field 
exploration to evaluate the physical and engineering properties of the subsurface soils at the 
project site to support the foundation recommendations:  

a) Laboratory determination of Moisture Contents (ASTM D-2216); 
b) Atterberg Limits (ASTM D-4318);   
c) Particle Size Analysis (ASTM D-422);  
d) Unconfined Compression Test (ASTM D-2166);  
e) Corrosivity Test (California Test Method T-643, T-422, and T-417).  

The laboratory test methods and test results are presented on plates included in Appendix IV. 
Laboratory test results for moisture content, total unit weight, unconfined compression, 
Plasticity Index and grain size classification of the soil samples are summarized in the table in 
Appendix IV. 

8.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

Geology 

General geologic features pertaining to the project site were evaluated by reference to the 
“Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the San Jose East Quadrangle, 
Santa Clara County, California; Dibblee Geological Foundation DF-155, scale 1:24,000” 
and “Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the Santa Teresa Hills 
Quadrangle, Santa Clara County, California; Dibblee Geological Foundation DF-158, scale 
1:24,000”.  

Based on the geologic map, the project site subsurface soils consist of mainly Holocene 
surficial sediments with alluvial gravel, sand and clay soil of valley areas (Qa). The general 
geology of the project area is shown on the “Geologic Map”, Plate No. 2. 

The descriptions of the subsurface soils encountered in the geotechnical explorations are 
consistent with the published geologic maps. 
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Subsurface Conditions 

Based on Borings R-18-NO-001 through R-18-NO-003 and Cone Penetration Probe 
CPT-18-NO-004 and CPT-18-NO-005 data, the descriptions of the subsurface soil materials 
encountered in each of the exploratory boring and the material interpretation of the CPT are 
summarized in the table below. Detailed soil descriptions and location of the borings are 
presented on the LOTBs. 

TABLE 3 - SUMMARY OF SUBSURFACE SOIL CONDITIONS 

Boring/CPT No. Support Soil Description/Material Interpretation (Approximate thickness) 

R-18-NO-001 Abut 1 and 
Bent 2 

Approximately 22 feet of medium dense silty sand, underlain by medium stiff 
to very stiff lean clay, underlain by medium dense to dense silty sand/silty 
gravel, underlain by a very thin pocket/lens of stiff lean clay, underlain by 
medium dense silty sand and stiff lean clay to very stiff fat clay from Elevation 
119 feet to the bottom of bore hole.  

R-18-NO-002 Bent 3 and 
Bent 4 

Medium stiff to very stiff lean clay/silt with interbedded layer of medium dense 
silty sand, underlain by medium dense to dense silty sand/clayey sand/poorly 
graded sand to the boring depth of 104.7 feet.  

CPT-18-SC-004  
 

Medium stiff to stiff lean clay with intermittent pocket/lens/layer of medium 
dense sand to the CPT depth of approximately 60 feet. 

R-18-NO-003 Bent 5 and 
Abut 6 

Medium dense silty/clayey sand, underlain by medium stiff to stiff clay, 
underlain by medium dense sand/medium stiff silt, underlain by interbedded 
layers of medium stiff to very stiff lean clay and dense to very dense silty 
sand/poorly graded sand to the boring depth of 111.5 feet.  

CPT-18-SC-005  Medium dense sand, underlain by medium stiff to very stiff lean clay, underlain 
by medium dense sand to the CPT depth of 71.4 feet. 

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. 

9.0 GROUNDWATER 

Groundwater measured during the field exploration is summarized in the table below. 
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TABLE 4 - SUMMARY OF MEASURED GROUNDWATER LEVEL 

Boring/CPT No. Date Depth (feet) Elevation (feet) 

R-18-NO-001 8/31/2018 30.0 193.0 
R-18-NO-002 8/15/2018 25.0 198.0 
CPT-18-NO-004 9/26/2018 25.0 198.0 
R-18-NO-003 9/11/2018 32.0 183.0 
CPT-18-NO-005 9/26/2018 26.3 188.7 

Groundwater level is anticipated to vary with the passage of time due to seasonal 
groundwater fluctuations, variations in yearly rainfall, water elevations in the nearby creeks, 
surface and subsurface flows, ground surface run-off, and other environmental factors that 
may not be present at the time of the investigation.  

Based on the summary of measured groundwater level and ground elevation, the relatively 
high groundwater level measured in Borings R-18-NO-001 and R-18-NO-002 appears to be 
perched groundwater table. Measured groundwater has been used for engineering design 
purposes.  

10.0 AS-BUILT FOUNDATION DATA 

There is no as-built foundation data available for the proposed bridge structure since it is a new 
bridge structure. 

11.0 SCOUR EVALUATION 

There is no significant drainage or flowing bodies of water passing through or adjacent to the 
site. Therefore, scour should not be a design concern and was not considered for foundation 
design.  

12.0 CORROSION 

The corrosion investigation for this project was performed on the selected samples from 
borings drilled in 2018 in general accordance with the provisions of California Test Methods 
417, 422 and 643. A summary of the corrosion test results is presented in the table below, and 
the test results are presented in Appendix IV.  
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TABLE 5 - SUMMARY OF CORROSION TEST RESULT 
Boring Approx. 

Sample Depth 
(feet) 

Minimum 
Resistivity 
(ohms-cm) 

PH Water-soluble 
Chloride (ppm) 

Water-soluble 
Sulfate (ppm) 

R-18-NO-001 31.0 2,090 7.98 8.8 25.4 
R-18-NO-002 16.0 1,230 7.23 5.1 125.4 
R-18-NO-003 31.0 4,820 7.58 10.6 42.3 

According to the Section 10.7.5 of the AASHTO LRFD Bridge Design Specifications (BDS) – 
Sixth Edition (2012) with Caltrans Amendment, the following soil, water or site conditions 
shall be considered as indicators of potential pile corrosion or deterioration: 

• Minimum resistivity equal to or less than 1,000 ohm-cm, 
• Chloride concentration equal to or greater than 500 ppm, 
• Sulfate concentration equal to or greater than 2,000 ppm, 
• pH equals to or less than 5.5 
• Landfills and cinder fills, 
• Mines or industrial drainage, 
• Suspected chemical wastes, and  
• Stray currents. 

Per Caltrans Corrosion Guidelines (Version 3.0, March 2018), Caltrans considers a project site 
to be corrosive for structural elements if one or more of the following conditions exist for the 
representative soil and/or water samples taken at the project site: 

• Chloride concentration equal to or greater than 500 ppm, or 
• Sulfate concentration equal to or greater than 1,500 ppm, or 
• pH equals to or less than 5.5. 

Therefore the on-site soil materials should be non-corrosive according to the criteria above. 

13.0 SITE SEISMICITY AND ANALYSIS 

13.1 Seismic Sources 

The project is located in a seismically active part of northern California.  Many faults exist in 
the regional area. These faults are capable of producing earthquakes and may cause strong 
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ground shaking at the site.  

Maximum magnitudes (Mmax) of some of the closest faults in the area are based on Caltrans 
ARS Online Website. These maximum moment magnitudes represent the largest earthquake a 
fault is capable of generating and is related to the seismic moment. The earthquake data of the 
active faults in the project vicinity are summarized in the table below. 

TABLE 6- ARS DATA 
Fault (Fault ID) Maximum 

Moment 
Magnitude of 
Fault, MMax 

Fault Type Site-to-Fault 
Distance, 

Rrup* (miles) 

Peak Ground 
Acceleration (PGA) 

Based on 
Deterministic Data (g) 

Silver Creek (148) 6.9 Strike Slip 2.09 0.391 
Cascade fault (153) 6.7 Reverse 3.17  0.411 
Hayward (Southern extension) (149) 6.7 Strike Slip 3.99  0.319 
Monte Vista-Shannon (154) 6.4 Reverse 4.85 0.287 
Calaveras (Central) 2011 CFM (151) 6.9 Strike Slip 6.64 0.261 
San Andreas (Santa Cruz Mts) 2011 CFM (158) 8.0 Strike Slip 11.91 0.246 

*Closest distance (mi) to the fault rupture plane as obtained from Caltrans ARS Online Website. 

13.2 Seismic Design Criteria 

The development of the Acceleration Response Spectrum (ARS) followed the standard 
Caltrans procedure by using Caltrans ARS Online webtool (Ver. 2.3.09). The ARS curve is 
based on several input parameters, including site location (longitude/latitude), average shear 
wave velocity for the top 100 feet (Vs30m), and other site parameters, such as fault 
characteristics and site-to-fault distances.   

Average shear wave velocities (Vs30m) for the top 100 feet at the project site was calculated 
by using established correlations and the procedure provided in the “Caltrans Design 
Manual (Version 2.0, 2012)”. The design method incorporates both deterministic and 
probabilistic seismic hazards to produce the design response spectrum.  

Based on all the available boring/CPT data, we have calculated the Vs30m. The Vs30m are 
summarized in the following table. 
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TABLE 7- SUMMARY OF CALCULATED Vs30m 
Boring/CPT No.  Boring/CPT Depth Rock Depth (ft) Vs30m (m/s) 

R-18-NO-001 111.5 Not encountered 204 
R-18-NO-002 104.7 Not encountered 218 
CPT-18-NO-004 59.9 Not encountered Not measured 
R-18-NO-003 111.5 Not encountered 227 
CPT-18-NO-005 71.4 Not encountered 283 

The ARS was developed based on the shear wave velocity of 220 m/s. Average shear wave 
velocity calculation is included in Appendix VI. 

The site location and the relevant parameters are summarized as follows, and the 
recommended design curve is presented on Appendix V.  

Input 

• Site Location:  37.2579ºN/121.7960ºW  
• Average VS30m: 220 m/s 
• Depth to rock with a shear wave velocity of 1.0 km/sec (Z1.0) = N/A 
• Depth to rock with a shear wave velocity of 2.5 km/sec (Z2.5) = N/A 

Output 

• The recommended ARS curve is based on the maximum of the comparison of the 
deterministic data and Caltrans Probabilistic data. The recommended ARS curve at 
this site is based on the Probabilistic curve.  

• An adjustment factor for the near-fault effect was applied to the calculated spectral 
acceleration values. The increase of 20% to the spectral acceleration values 
corresponds to period longer than 1 second and linearly tapes to zero at a period of 
0.5 seconds. 

• Anticipated Peak Ground Acceleration (PGA): 0.628 g 
• Near Fault Effect: Yes 
• Basin Effect: No. The project site is not located within the limit of the Z2.5 contour 

map for Northern California.  
• Governing Fault is the Silver Creek Fault (Fault I.D.=148, Mmax=6.9) 
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13.3 Seismic Hazards/Liquefaction Potential 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
shaking and liquefaction. Since no active faults pass through the site, the potential for fault 
rupture does not exist at the site.  As shown on the ARS Online Map, Plate No. 3, the closest 
active fault is Silver Creek fault, which is located approximately 2.1 miles northeast from the 
project site.  

13.3.1 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
shaking and liquefaction.  

13.3.2 Seismic Ground Shaking 

Based on available geological and seismic data, the project site is expected to 
experience strong ground shaking. PGA of 0.628 g was estimated for the site which 
is discussed in Section 13.2. 

13.3.3 Surface Fault Rupture 

Since no known active fault passes through the project site and the project site is not 
within a state Alquist-Priolo Zone, the potential for fault rupture does not exist. 

13.3.4 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 liquefaction potential was evaluated in accordance with the methods proposed 
by Youd, et al. (2001). The evaluation was done using the boring data from all the 
available borings using a Magnitude 6.9 earthquake and a peak ground acceleration 
of 0.628 g (Caltrans Online Probabilistic ARS). This method compares the estimates 
of the earthquake-induced shear stress to the susceptibility of soil liquefaction. 
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According to Bray (2006), liquefaction appears to occur in soils where these fines are 
either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and 
LL<37%), and with high water content relative to their liquid limit (w>0.85 LL). 
Estimated fine content has been added to the sand layers (without any sieve analyses) 
based on the visual inspection and soil classification of the soil sample. 

Based on the results of the liquefaction analyses, liquefaction potential may exist at 
the project site at the isolated locations for the loose to medium dense cohesionless 
soil encountered in the borings/CPT with the following estimated post-liquefaction 
settlements.  

TABLE 8 - SUMMARY OF ESTIMATED POST-LIQUEFACTION SETTLEMENT 

Support 
No. 

Boring/CPT 
No. 

Estimated 
liquefiable 

Soil Depth (ft) 

Approx. 
Thickness 

(ft) 

Estimated 
liquefiable 
Soil Top 
Elev.(ft) 

Estimated 
liquefiable 

Soil Bottom 
Elev.(ft) 

(N1)60,CS Estimated 
Post-liquefaction 

Settlement 
(inches) 

Abut 1 & 
Bent 2 

R-18-NO-001 - - - - - - 
       

Bent 3 & 
Bent 4 

R-18-NO-002 58.5 6.5 164.5 158.0 21.0 1.0 
CPT-18-NO-004 - - - - - - 

Bent 5 & 
Abut 6 

R-18-NO-003 34.0 14.5 181.0 166.5 6.9 3.4 
 48.5 8.0 166.5 158.5 19.8 1.3 

  56.5 8.5 158.5 150.0 7.5 1.9 
 CPT-18-NO-005 52.5 6.5 162.5 156.0 - 2.5 

The post-liquefaction settlement due to the potential liquefiable soil encountered in 
Boring R-18-NO-002 for Bent 3 and Bent 4 and in Boring R-18-NO-003 and 
CPT-18-NO-005 for Bent 5 and Abutment 6 might cause downdrag and reduce the 
load carrying capacity of the piles. Downdrag loads have been considered in the 
calculations of the vertical capacities for Bent 3 through Abutment 6.  

Liquefaction analyses are included in Appendix VI. 

Lateral Spreading 

Liquefaction-induced spreading has been defined as the “lateral displacement of 
large surficial blocks of soil as a result of liquefaction in a subsurface layer”. Lateral 
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spreading refers to the more moderate movements of gently sloping ground due to 
soil liquefaction. As described by Bartlett and Youd (1992a; 1992b), 
liquefaction-induced lateral spreading occurs on mild slopes of 0.3% to 5% 
underlain by loose sand and shallow water. The geologic conditions conducive to 
lateral spreading (gentle surface slope, shallow water table, and liquefiable 
cohesionless soils) are frequently found along streams and other waterfronts in 
recent alluvial or deltaic deposits, as well as in loosely-packed, saturated, sandy fills.  

In our opinion, the potential for lateral spreading does not exist because it appears 
that there is no continuous layer of liquefiable soil and stream/water course at the 
project site.  

14.0 FOUNDATION RECOMMENDATIONS 

14.1 General 

Based on the findings of our investigation, no major adverse condition was noted for the 
planned structure provided the recommendations presented in this report are incorporated 
into the final design and construction.  Bridge plans should be reviewed by our office prior to 
finalizing the plans to see that the intent of our recommendations is included in the plans.   

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 
recommendations have been based upon the materials and subsurface soil conditions 
encountered in the soil borings at the project site.  Therefore, we should be notified in the 
event that these conditions are changed, so as to modify or amend our recommendations. 

The following foundation recommendations were designed in accordance with the 2012 
AASHTO LRFD Bridge Design Specifications (6th Edition) with Caltrans Amendments. 

14.2 Earthwork and Grading 

All grading operations should be performed in accordance with the project specifications 
and Caltrans Standard Specifications for Earthwork (Section 19). A representative from 
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PARIKH or regulating agency should observe all excavated areas during grading and 
perform moisture and density tests on prepared subgrade and compacted fill materials.    

14.3 Deep Foundations 

Recommended Foundation Type 

1. Based on the available boring information and considering the drivability through 
the significant strata of medium dense to dense sand, Cast-In-Drilled-Hole (CIDH) 
Concrete piles appear to be the recommended foundation system for the proposed 
bridge structure.  

2. Caltrans Standard Class 200 Alternate “W” piles is feasible but not preferred 
considering large demand on the column due to the collision impact load. Caltrans 
Standard Class 200 Alternate “W” piles is not cost effective as the CIDH Concrete 
pile for this project. 

3. Shallow foundation is not recommended considering the magnitude of the demand 
load, medium stiff to stiff subsurface soils at shallow depth and potentially 
liquefiable soil was encountered in Borings R-18-NO-002 and R-18-NO-003 for 
Bent 3 through Abutment 6.  

4. Bents 2 through 5 and Abutment 6 foundations will use a Type-II CIDH Shaft. Per 
section 49-3.02C(7) of the Caltrans standard specs and special provisions the 
contractor may place a permanent steel casing to at least 5’ below the optional 
construction joint. Based on this, the pile frictional capacities are ignored from the 
cut-off elevation to the bottom of the steel casing tip elevation, which are provided 
by the Designer. 

CIDH Concrete piles may be designed for the foundation loads at the abutments and bents to 
the indicated pile tip elevations as shown in Table 12. 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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TABLE 9 - FOUNDATION DESIGN DATA 
Support 

No 
Design 
Method 

Pile Type Finish 
Grade 

Elev. (ft) 

Pile Cut-off Elev. 
or Bottom of 

Footing Elev. (ft) 

Pile Cap 
Size (ft) 

Permissible 
Settlement 

(in) 

No. of Piles 
per Support 

B L 

Abut 1  LRFD 36” Dia. CIDH  228.00 222.45 N/A N/A 1.00 1 

Bent 2 LRFD 72” Dia. CIDH 206.72 204.70 N/A N/A 1.00 1 

Bent 3 LRFD 72” Dia. CIDH 209.24 207.20 N/A N/A 1.00 1 

Bent 4 LRFD 72” Dia. CIDH 213.60 211.20 N/A N/A 1.00 1 

Bent 5 LRFD 72” Dia. CIDH 211.60 209.00 N/A N/A 1.00 1 

Abut 6 LRFD 72” Dia. CIDH 212.70 207.00 N/A N/A 1.00 1 

 

TABLE 10 - FOUNDATION DESIGN LOADS  

Support 
No. 

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

Extreme Limit State 
(Controlling Group, kips) 

Total Load Permanent 
Loads 

Compression Tension Compression Tension 

Per 
Footing 

Max Per 
Pile 

Per Footing 
Per  
Footing 

Max. 
Per 
Pile 

Per 
Footing 

Max. 
Per 
Pile 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Max. 
Per 
Pile 

Abut 1 165 165 140 N/A 220 N/A 0 N/A 140 N/A 0 

Bent 2 300 300 230 N/A 410 N/A 0 N/A 230 N/A 0 

Bent 3 295 295 220 N/A 405 N/A 0 N/A 220 N/A 0 

Bent 4 295 295 240 N/A 395 N/A 0 N/A 240 N/A 0 

Bent 5 295 295 240 N/A 395 N/A 0 N/A 240 N/A 0 

Abut 6 165 165 140 N/A 220 N/A 0 N/A 140 N/A 0 

Load and Resistance Factor Design (LRFD) was used for both bent and abutment 
foundations, per AASHTO LRFD Bridge Design Specifications–6th Edition, with Caltrans 
Amendments. 

The pile cut-off elevations or bottom of footing elevations are shown in Table 9. The 
evaluation of Load Demands on the piles, based upon LRFD is presented in Table 10 above. 
The estimated specified tip elevations for the anticipated design loading of the piles are 
shown in Table 11 below.  
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TABLE 11 – FOUNDATION DESIGN RECOMMENDATIONS  
Location Cut-off 

Elev. Or 
Bottom 

of 
Footing 

Elev.  (ft) 

Service-I Limit 
State Load per 
Footing (kips) 

Total 
Permissible 

Footing 
Settlement 

(inches) 

Nominal Resistance(iii), (iv) (kips) Design Tip Elev.(i)  
(ft) 

Specified 
Tip 

Elev.  
(ft) 

Steel 
Casing 

Specified 
Tip 

Elevation 
(ft) 

Total  Permanent 
Strength Limit 
(ϕqs&ϕqp = 0.7) 

Extreme Event 
(ϕqs&ϕqp = 1.0) 

Comp. Tension Comp. Tension 

Abut 1 222.45 165 140 1 320 0 140 0 

181.0(vi) (a-I)  
198.0 (a-II) 
205.0 (c),  
176.0 (d)   

176.0 N/A 

Bent 2 204.70 300 230 1 590 0 230 0 

135.5 (a-I) 
169.5 (a-II) 
178.0 (c),  
136.0 (d) 

135.5 190 

Bent 3 207.20 295 220 1 580 0 496 0 

147.0 (a-I) 
 133.0 (a-II) 
177.0 (c),  
140.0 (d) 

133.0 193 

Bent 4 211.20 295 240 1 570 0 616 0 

 149.5 (a-I) 
 130.5 (a-II) 
180.0 (c),  
138.0 (d) 

130.5 197 

Bent 5 209.00 295 240 1 570 0 380 0 

164.0 (a-I) 
 122.5 (a-II) 
174.0 (c),  
138.0 (d)  

122.5 195 

Abut 6 207.00 165 140 1 320 0 284 0 

168.5 (a-I) 
124.5 (a-II) 
179.0 (c),  
127.0 (d) 

124.5 193 

(i) Design tip elevations are controlled by (a-I) Compression (Strength Limit), (a-II) Compression (Extreme Event), (c) Settlement, (d) Lateral Load.  
(ii) Column heading modified from Required Factored Nominal Resistance to Nominal Resistance 
(iii) Resistance factor for ϕqs is for skin friction and ϕqp is for end bearing. 
(iv) The nominal resistances for extreme event include the additional downdrag induced loads, 274 kips for Bent 3, 376 kips for Bent 4, 140 kips for Bent 5 and 144 

kips for Abutment 6. 
(v) Lateral Pile Capacity Analysis was performed by the structural designer. 
(vi) Capacity of the pile to the bottom elevation of soil nail wall of Abutment 1 was reduced by 50% to take into account the stress relief due to the excavation 

in front of the soil nail wall. 
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TABLE 12 - PILE DATA TABLE 

Location Pile Type 
 

Cut-off Elev. Or 
Bottom of 

Footing Elev.  
(ft) 

Steel Casing 
Specified Tip 
Elevation (ft) 

Nominal Resistance 
(kips) 

Design Tip Elev. (ft) Specified 
Tip 

Elev. (ft) 
Compression Tension 

Abut 1 36” Dia. CIDH  222.45 N/A 320 0 181.0 (a) (iii), 205.0 (c),  
176.0 (d)  176.0 

Bent 2 72” Dia. CIDH w/ 
Permanent Steel Casing 204.70 190.0 590 0 135.5 (a), 178.0 (c),  

136.0 (d) 135.5 

Bent 3 72” Dia. CIDH w/ 
Permanent Steel Casing 207.20 193.0 580 0 133.0 (a), 177.0 (c),  

140.0 (d) 133.0 

Bent 4 72” Dia. CIDH w/ 
Permanent Steel Casing  211.20 197.0 570 0 130.5 (a), 180.0 (c),  

138.0 (d) 130.5 

Bent 5 72” Dia. CIDH w/ 
Permanent Steel Casing  209.00 195.0 570 0 122.5 (a), 174.0 (c),  

138.0 (d) 122.5 

Abut 6 72” Dia. CIDH w/ 
Permanent Steel Casing  207.00 193.0 320 0 124.5 (a), 179.0 (c),  

127.0 (d) 124.5 

i. Design tip elevations for Abutments and Bents are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load 
ii. Lateral Pile Capacity Analysis was performed by the structural designer. 

iii. Capacity of the pile to the bottom elevation of soil nail wall of Abutment 1 was reduced by 50% to take into account the stress relief due to 
the excavation in front of the soil nail wall. 

The estimation of the capacity of CIDH concrete pile will be based on latest procedures 
published by AASHTO LRFD Bridge Design Specifications – Sixth Edition (Section 10.8) 
with Caltrans Amendments. Per these specifications, resistance through skin friction of the 
top five feet and the bottom one diameter of CIDH pile will not be considered in pile 
capacity calculations. Moreover, the pile capacity of the CIDH pile will be derived primarily 
from frictional resistance along the pile shafts, and end bearing capacity will not be included 
when estimating the pile capacity.  

The estimated design tip elevations and specified tip elevations are based on the general 
plan, foundation plan, “Foundation Design Data” and “Foundation Design Loads” provided 
by the structural designer. In the event that these footing bottom elevations are changed, the 
design pile tip elevations may have to be revised accordingly. The axial pile capacity 
calculations are presented in Appendix VI. 
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The piles should not be spaced closer than 3 times the pile diameter measured 
center-to-center. For piles spaced at center-to-center distance greater than or equal to 3 times 
the pile diameter, there is no group effect for pile vertical capacity.  

14.4 Lateral Design for Piles 

The piles under the lateral demand using L-PILE software was performed by the structural 
designer. The L-PILE results will be provided by the structural designer. The recommended 
L-PILE parameters are included in Appendix VI and in the tables below.  
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TABLE 13A–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS ABUTMENT 1 AND BENT 2 (Boring 
R-18-NO-001) 

Approx. 
Depth (ft) 

Elevation 
(ft.) 

LPILE Soil Type c (psf) Phi 
(degrees) 

Effective Unit 
Weight γ’ (pcf) 

0 to 8 223 to 215 Sand (Reese) - φ = 36° 125 
8 to 18 215 to 205 Sand (Reese) - φ = 34° 125 

18 to 21.5 205 to 201.5 Sand (Reese) - φ = 32° 125 
21.5 to 28 201.5 to 195 Stiff Clay w/o Free Water (Reese)  c=1750 psf - 125 
28 to 30 195 to 193 Stiff Clay w/o Free Water (Reese)  c=1200 psf - 125 
30 to 33 193 to 190 Stiff Clay w/o Free Water (Reese)  c=1200 psf - 65 
33 to 43 190 to 180 Stiff Clay w/o Free Water (Reese)  c=1600 psf - 65 

43 to 53.5 180 to 169.5 Soft Clay (Matlock)  c=400 psf - 65 
53.5 to 58 169.5 to 165 Soft Clay (Matlock)  c=800 psf - 65 
58 to 75 165 to 148 Stiff Clay w/o Free Water (Reese)  c=1350 psf - 65 

75 to 81.5 148 to 141.5 Stiff Clay w/o Free Water (Reese)  c=3500 psf - 65 
81.5 to 108 141.5 to 115 Sand (Reese) φ = 36° φ = 36° 65 

108 to 111.5 115 to 111.5 Stiff Clay w/o Free Water (Reese)  c=4000 psf  - 65 
(1) Groundwater was measured at the depth of 30 feet below existing ground during drilling at Elevation +193.0 feet.  
(2) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers 

TABLE 13B–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS BENT 3 AND BENT 4 (Boring R-18-NO-002) 
Approx. 

Depth (ft) 
Elevation (ft.) LPILE Soil Type c (psf) Phi 

(degrees) 
Effective Unit 
Weight γ’ (pcf) 

0 to 3.3 223 to 219.7 Stiff Clay w/o Free Water (Reese)  c=2000 psf - 125 
3.3 to 13 219.7 to 210 Sand (Reese) - φ = 35° 125 
13 to 19 210 to 204 Stiff Clay w/o Free Water (Reese)  c=1000 psf - 125 

19 to 23.5 204 to 199.5 Sand (Reese) - φ = 32° 125 
23.5 to 25 199.5 to 198 Stiff Clay w/o Free Water (Reese)  c=1000 psf - 125 
25 to 58.5 198 to 164.5 Stiff Clay w/o Free Water (Reese)  c=1000 psf - 65 

58.5 to 65 164.5 to 158 
Case I) Sand (Reese) - φ = 33° 65 

Case II) Stiff Clay with/o Free Water (Reese) c=1200 psf - 65 
65 to 76 158 to 147 Stiff Clay w/o Free Water (Reese)  c=2000 psf - 65 

76 to 104.7 147 to 118.3 Sand (Reese) - φ = 38° 65 
(1) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
(2) Groundwater was measured at the depth of 25 feet below existing ground during drilling at Elevation +198.0 feet. 
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TABLE 13C–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS BENT 5 AND ABUTMENT 6 (Boring 
R-18-NO-003)  

Approx. 
Depth (ft) 

Elevation (ft.) LPILE Soil Type c (psf) Phi 
(degrees) 

Effective Unit 
Weight γ’ (pcf) 

0 to 8 215 to 207 Sand (Reese) - φ = 38° 125 
8 to 11.5 207 to 203.5 Sand (Reese) - φ = 36° 125 

11.5 to 18.5 203.5 to 196.5 Stiff Clay w/o Free Water (Reese)  c=2000 psf - 125 
18.5 to 23 196.5 to 192 Soft Clay (Matlock) c=900 psf - 125 
23 to 32 192 to 183 Stiff Clay w/o Free Water (Reese)  c=1500 psf - 125 
32 to 34 183 to 181 Stiff Clay w/o Free Water (Reese)  c=1500 psf - 65 

34 to 48.5 181 to 166.5 
Case I) Sand (Reese)  φ = 30° 65 

Case II) Soft Clay (Matlock) c=300 psf - 65 

48.5 to 56.5 166.5 to 158.5 
Case I) Sand (Reese) - φ = 32° 65 

Case II) Soft Clay (Matlock) c=600 psf  65 

56.5 to 65 158.5 to 150 
Case I) Sand (Reese) - φ = 30° 65 

Case II) Soft Clay (Matlock) c=300 psf - 65 

65 to 75 150 to 140 Soft Clay (Matlock) c=800 psf - 65 

75 to 85 140 to 130 Sand (Reese) - φ = 36° 65 

85 to 106 130 to 100 Sand (Reese) - φ = 38° 65 

106 to 111.5 100 to 103.5 Stiff Clay w/o Free Water (Reese)  c=2500 psf  65 

(1) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
(2) Groundwater was measured at the depth of 32.0 feet below existing ground during drilling at Elevation +183.0 feet. 

 

14.5 Lateral Earth Pressures 

Abutment retaining walls should be designed to resist the following Applied Lateral Earth 
Pressures (Equivalent Fluid Pressures-EFP) 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. If hydrostatic pressures are allowed to build up 
behind the walls, additional lateral loads should be considered in the design. 

Applied Lateral Earth Pressure 

(a) Active Condition Recommended active pressure is 36 pcf EFP for the 
engineered backfill. 

(b) At-Rest Condition Recommended at-rest pressure is 55 pcf EFP for the 
engineered backfill. 
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(c) Passive Resistance 5.0 ksf (ultimate) for seismic design of the abutment backwall 
(5.5 feet or greater); for activated height less than 5.5 feet, 
modify proportionally i.e. 5.0x (H/5.5) ksf per. A minimum 
lateral wall movement of 2% of wall height to mobilize the full 
ultimate passive resistance is required.  

Cantilever walls, which are free to rotate by at least 0.005 radian, may be assumed flexible 
and designed 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 0.4 and 0.5 may be used to determine the additional lateral earth pressures resulting from 
the surcharge for cantilever walls and rigid walls, respectively. 

14.6 Abutment Seismic Design  

The foundation soil at Abutment 1 is considered “Marginal” according to Caltrans SDC 1.7 
and per AASHTO LRFD C11.6.5. However, the abutment is confined on both sides with 
soil (due to the soil nail wall in front for Abutment 1). It is considered that active lateral 
seismic forces do not develop for this kind of geometry. The foundation soil at Abutment 6 
is “Competent” based on Boring R-18-No-003. Also, Abutment 6 is a pile-column 
extension and "bent-like" based on the General Plan, so no lateral soil loading should be 
developed on Abutment 6. It is our opinion that no incremental lateral seismic load is 
needed. 

14.7 Fill Settlement 

Fill up to approximately 2 feet maximum high is anticipated to be placed on the original 
ground at Abutment 1. The settlement due to this shallow fill is considered negligible for 
practical purposes. The fill settlement due to MSE wall near Abutment 6 is addressed in a 
separate foundation report titled “Blossom Hill Road Interchange Improvement - Retaining 
Wall No. 2 San Jose, California”. 
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15.0 CONSTRUCTION CONSIDERATIONS 

15.1 General 

To a degree, the performance of any structure is dependent upon construction procedures 
and quality. Hence, observation of foundation construction should be carried out by the 
responsible Agency. If the encountered subsurface conditions differ from the basis of our 
recommendations, Parikh 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. 

A safe working distance from underground and overhead utilities should be provided 
during construction work. If this is not possible, the utility lines may need to be cleared 
from the site before the start of construction work. 

15.2 Cast-In-Drilled-Hole (CIDH) Concrete Pile 

a) Caltrans standard specifications and standard special provisions (SSP) for 
“Cast-in-Place Concrete Piling” should be used for the construction of CIDH 
concrete piles. Access tubes for acceptance testing should be provided in all CIDH 
concrete piles that are 24 inches in diameter or larger for construction quality 
control, 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 cross-hole sonic logging for 
verification. Gamma-Gamma Logging should be performed in accordance with 
California Test 233 Standard (CT233) to check the homogeneity of CIDH concrete 
piles. 

b) Due to the presence of granular material and groundwater, raveling or caving is 
anticipated, 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 appropriate steps can be taken to comply with the 
standards and maintain the integrity of the CIDH concrete pile.  
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c) The use of temporary steel casing and slurry displacement method of construction 
should be expected during pile foundation construction. This should be consistent 
with any other special conditions required by the Regulatory Agency. Caltrans 
Standard Specifications and SSPs should be used for construction and quality 
assurance procedures. 

d) It is recommended that the specifications set certain criteria for qualifications and 
previous work experience requirements to pre-qualify the potential contractors. The 
intent is to help select qualified contractors to reduce construction issues.  

e) All pile 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.  

f) The slurry backfill must comply with Caltrans Standard Specifications Section 
19-3.02E “Slurry Cement Backfill”. 

16.0 NOTES TO DESIGNER 

Should the specified pile tip elevation required to meet lateral load demands exceed the 
specified pile tip elevation given within this report, the Geotechnical Engineer must be 
contacted for further recommendations.  

17.0 PLAN REVIEW 

This report is prepared for the proposed “NB 101 On-Ramp POC) (Bridge No. 37-676)”. We 
recommend that final foundation plans for the proposed project to be reviewed by PARIKH 
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. However, design-build elements should be reviewed only from overall compliance 
standpoint. 
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18.0 CONSTRUCTION OBSERVATION 

To a degree, the performance of any structure is dependent upon construction procedures and 
quality control measures.  Hence, geotechnical observation and testing of grading operations, 
foundation excavations, and observation of pile installations should be carried out by the 
Geotechnical Engineer.  If the subsurface conditions different from those forming the basis of 
our recommendations are 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. 

19.0 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 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 conclusions and recommendations shall not be considered valid unless the 
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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. 
The findings in this report are valid as of the present date.  However, changes in the subsurface 
conditions can occur with the passage of time, whether they are due to natural processes or to 
the works of man, on this or adjacent properties.  In addition, changes in applicable or 
appropriate standards occur, whether they result from legislation or from the broadening of 
knowledge.  Accordingly, the findings in this report might be invalidated, wholly or partially, 
by changes outside of our control. 

 
Respectfully submitted, 
PARIKH CONSULTANTS, INC. 
 

` 

 

 

Alston Lam, P.E., G.E. 2605   Y. David Wang, Ph.D., P.E., 52911 
Project Engineer    Senior Engineer 
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APPENDIX II 

FIELD EXPLORATION 

All the test borings were drilled with a truck-mounted drill rig using 8-inch diameter hollow-
stem auger and switched to rotary-wash drilling method with -  diameter 
drilling bit . The soil samples were obtained from the borings during drilling at various 
depths by driving a 2.5 inches Inside Diameter (I. D.) Modified California Sampler or a 
1.375 inches I.D. Standard Penetration Sampler (ASTM Test Method No. 1586).  The 
sampler was driven into the subsurface soils under the impact of a 140 pounds hammer 
having a free fall of 30 inches.  The blow counts required to drive the sampler for the last 
12 inches are presented on the Logs of Test Borings, Appendix II. (When correlating 
standard penetration data in similar soils, the blow counts for the Modified California 
sampler can be converted to equivalent Standard Penetration Test sampler by 
multiplying a factor of 0.65). Pocket penetration tests were also performed on clay 
samples to evaluate their consistency. Upon completion of drilling, the boreholes were 
backfilled with cement grout.  

The borings were drilled under the technical supervision of our engineers, who classified 
and continuously logged the soils encountered during drilling and supervised the collection 
of soil samples at various depths for visual examination and laboratory testing. The soil 
samples were visually classified in the field according to the Caltrans “Soil and Rock 
Logging, Classification and Presentation Manual” (2010 Edition) and then transported to our 
laboratory for further evaluation and testing.  

The descriptions of the soils encountered and relevant boring information are presented on 
the Log of Test Borings attached in Appendix II.  The laboratory test methods and results 
are presented in Appendix IV.  The logs presented in Appendix II were prepared from 
the field logs which were edited after visual re-examination of the soil samples in the 
laboratory and results of classification tests on selected soil samples as indicated on the logs.  

The descriptions and related information presented on these logs of test borings depict 
subsurface conditions only at the locations indicated on the plan and on the particular date 
noted on the logs. 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 location 
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 at these 
locations due to environmental changes. 
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 1
              Data File:    SDF(111).cpt                                                                              Sounding ID:  CPT-18-NO-004
              CPT Date:     9/26/2018 10:04:00 AM                                                                           Project No:  2016-146
              GW During Test:  30 ft                                                                                           Cone/Rig:  DDG1418
              

   .      .     *     .     *    .     .    .    *            *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    1    1    1  -   -   0.1 9.9  95 3.48  15
   0.49   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    1    1    1  -   -   0.1 9.9  95 3.48  15
   0.66   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    1    1    1  -   -   0.1 9.3  95 3.48  15
   0.82   1.1  -0.1   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    1    1    1  -   -   0.1 7.4  95 3.48  15
   0.98   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    1    1    1  -   -   0.1 6.1  95 3.48  15
   1.15   1.1  -0.2   -     1.1  0.1   0.0  0.1  1  sensitive fine SOIL        115  2.0    1    1    1  -   -   0.1 5.2  95 3.48  15
   1.31   1.1   0.0   -     1.1  0.2   0.0  0.1  1  sensitive fine SOIL        115  2.0    1    1    1  -   -   0.1 4.5  95 3.48  15
   1.48   1.1   1.8   -     1.1  0.3   0.0  9.9  2  Organic SOILS - Peats      100  1.0    2    1    1  -   -   0.1 4.1  95 3.94  10
   1.64  54.6  87.6 115.4  54.6  0.7   0.1  1.2  6  clean SAND to silty SAND   125  5.0   18   11   17  63  48   -   -   13 2.01  16
   1.80  85.1 136.5 161.6  85.1  1.1  -0.1  1.3  6  clean SAND to silty SAND   125  5.0   27   17   26  77  48   -   -   10 1.89  16
   1.97 110.0 176.4 197.1 110.0  1.4   0.0  1.3  6  clean SAND to silty SAND   125  5.0   35   22   32  86  48   -   -    8 1.81  16
   2.13  92.7 148.7 183.1  92.7  1.6   0.1  1.7  6  clean SAND to silty SAND   125  5.0   30   19   29  80  48   -   -   11 1.94  16
   2.30  64.5 103.5 181.9  64.5  1.9   0.3  3.0  5  silty SAND to sandy SILT   120  4.0   26   16   22  68  48   -   -   20 2.24  16
   2.46  73.5 117.9 209.4  73.5  2.5   0.3  3.4  5  silty SAND to sandy SILT   120  4.0   29   18   26  72  48   -   -   20 2.24  16
   2.62  71.5 114.7 224.0  71.5  2.8   0.1  4.0  8  stiff SAND to clayy SAND   115  1.0  100   72   25  -   -   4.7 9.9  23 2.30  16
   2.79  82.9 132.9 218.5  82.9  2.7  -0.1  3.2  5  silty SAND to sandy SILT   120  4.0   33   21   28  76  48   -   -   19 2.19  16
   2.95  81.3 130.4 218.3  81.3  2.7   0.2  3.3  5  silty SAND to sandy SILT   120  4.0   33   20   28  76  48   -   -   19 2.20  16
   3.12  98.3 157.7 209.0  98.2  2.2  -4.6  2.2  5  silty SAND to sandy SILT   120  4.0   39   25   31  82  48   -   -   13 2.02  16
   3.28 107.4 172.2 227.2 107.3  2.5  -3.4  2.4  5  silty SAND to sandy SILT   120  4.0   43   27   34  85  48   -   -   13 2.01  16
   3.45 141.6 227.2 269.0 141.6  2.9   0.0  2.1  6  clean SAND to silty SAND   125  5.0   45   28   43  94  48   -   -   10 1.89  16
   3.61  82.7 132.6 239.0  82.7  3.2   0.4  3.8  8  stiff SAND to clayy SAND   115  1.0  100   83   29  -   -   5.5 9.9  21 2.25  16
   3.77  62.3  99.8 240.7  62.3  3.1   2.3  5.1  9  very stiff fine SOIL       120  2.0   50   31   23  67  46   -   -   27 2.42  30
   3.94  53.9  86.4 233.8  54.0  2.9   6.2  5.5  9  very stiff fine SOIL       120  2.0   43   27   21  62  45   -   -   30 2.49  30
   4.10  51.3  82.3 232.3  51.5  2.9   8.9  5.6  9  very stiff fine SOIL       120  2.0   41   26   20  61  44   -   -   31 2.51  30
   4.27  56.3  90.3 223.3  56.5  2.7   7.3  4.9  9  very stiff fine SOIL       120  2.0   45   28   21  64  45   -   -   28 2.44  30
   4.43  57.4  92.0 219.5  57.5  2.7   3.9  4.7  9  very stiff fine SOIL       120  2.0   46   29   22  64  44   -   -   27 2.42  30
   4.59  51.7  82.9 176.8  51.7  1.8   1.8  3.5  4  clayy SILT to silty CLAY   115  2.0   41   26   19  -   -   3.6 9.9  25 2.35  15
   4.76  41.3  66.2 184.7  41.3  1.9   0.5  4.6  4  clayy SILT to silty CLAY   115  2.0   33   21   16  -   -   2.9 9.9  31 2.50  15
   4.92  47.2  75.7 175.0  47.2  1.8  -0.2  3.8  4  clayy SILT to silty CLAY   115  2.0   38   24   18  -   -   3.3 9.9  26 2.40  15
   5.09  53.8  86.4 171.6  53.8  1.7  -0.4  3.2  5  silty SAND to sandy SILT   120  4.0   22   13   19  62  44   -   -   23 2.31  16
   5.25  47.6  76.3 187.9  47.6  2.0   0.6  4.2  4  clayy SILT to silty CLAY   115  2.0   38   24   18  -   -   3.3 9.9  28 2.44  15
   5.41  47.3  75.9 201.0  47.3  2.2   0.7  4.7  4  clayy SILT to silty CLAY   115  2.0   38   24   18  -   -   3.3 9.9  30 2.48  15
   5.58  51.2  82.1 223.4  51.2  2.7   0.6  5.3  9  very stiff fine SOIL       120  2.0   41   26   20  60  43   -   -   30 2.49  30
   5.74  71.4 114.6 221.6  71.5  2.8   2.1  3.9  8  stiff SAND to clayy SAND   115  1.0  100   71   25  -   -   4.7 9.9  22 2.30  16
   5.91  78.0 125.1 220.9  77.9  2.7  -1.4  3.5  5  silty SAND to sandy SILT   120  4.0   31   19   27  74  45   -   -   20 2.24  16
   6.07  81.6 130.8 217.7  81.5  2.6  -3.0  3.2  5  silty SAND to sandy SILT   120  4.0   33   20   28  76  45   -   -   19 2.20  16
   6.23  78.7 126.1 228.4  78.7  2.9  -1.2  3.7  8  stiff SAND to clayy SAND   115  1.0  100   79   27  -   -   5.2 9.9  21 2.25  16
   6.40  77.7 122.9 230.4  77.7  3.0  -0.3  3.9  8  stiff SAND to clayy SAND   115  1.0  100   78   27  -   -   5.1 9.9  22 2.28  16
   6.56  67.7 105.7 235.4  67.7  3.1   1.1  4.6  9  very stiff fine SOIL       120  2.0   53   34   24  69  43   -   -   26 2.38  30
   6.73  73.2 112.9 233.2  73.2  3.1   1.5  4.3  9  very stiff fine SOIL       120  2.0   56   37   25  71  44   -   -   24 2.33  30
   6.89  66.3 101.0 239.6  66.2  3.3  -0.9  5.0  9  very stiff fine SOIL       120  2.0   50   33   24  67  43   -   -   27 2.41  30
   7.05  68.3 102.8 243.8  68.3  3.4  -1.0  5.0  9  very stiff fine SOIL       120  2.0   51   34   24  68  43   -   -   27 2.41  30
   7.22  65.5  97.5 231.5  65.4  3.2  -2.9  4.8  9  very stiff fine SOIL       120  2.0   49   33   23  66  43   -   -   27 2.41  30
   7.38  62.6  92.2 210.7  62.6  2.7  -2.6  4.3  4  clayy SILT to silty CLAY   115  2.0   46   31   21  -   -   4.4 9.9  26 2.39  15
   7.55  58.6  85.3 187.6  58.5  2.2  -3.8  3.8  4  clayy SILT to silty CLAY   115  2.0   43   29   20  -   -   4.1 9.9  25 2.37  15
   7.71  53.7  77.4 183.2  53.7  2.1  -1.0  4.0  4  clayy SILT to silty CLAY   115  2.0   39   27   18  -   -   3.8 9.9  27 2.41  15
   7.87  67.1  95.7 185.0  67.1  2.2  -0.1  3.3  5  silty SAND to sandy SILT   120  4.0   24   17   21  66  42   -   -   22 2.30  16
   8.04  68.3  96.4 196.8  68.3  2.5   0.0  3.7  5  silty SAND to sandy SILT   120  4.0   24   17   22  66  42   -   -   24 2.33  16
   8.20  53.7  75.0 211.5  53.7  2.8   0.3  5.2  4  clayy SILT to silty CLAY   115  2.0   37   27   18  -   -   3.8 9.9  31 2.51  15
   8.37  48.2  66.6 207.0  48.2  2.6  -0.4  5.5  4  clayy SILT to silty CLAY   115  2.0   33   24   17  -   -   3.4 9.9  34 2.56  15
   8.53  57.9  79.3 197.9  57.9  2.5   0.0  4.4  4  clayy SILT to silty CLAY   115  2.0   40   29   19  -   -   4.1 9.9  28 2.44  15
   8.69  78.0 105.9 192.4  78.0  2.5   0.0  3.2  5  silty SAND to sandy SILT   120  4.0   26   20   23  69  43   -   -   21 2.26  16
   8.86  63.1  84.9 185.5  63.1  2.4  -0.7  3.8  4  clayy SILT to silty CLAY   115  2.0   42   32   19  -   -   4.4 9.9  25 2.37  15
   9.02  47.7  63.5 191.1  47.7  2.4  -0.3  5.0  4  clayy SILT to silty CLAY   115  2.0   32   24   16  -   -   3.3 9.9  33 2.55  15
   9.19  43.3  69.5   -    43.3  2.8  -0.1  6.5  9  very stiff fine SOIL       120  2.0   35   22   18  55  39   -   -   36 2.61  30
   9.35  56.5  73.9 211.9  56.5  2.9   1.1  5.3  4  clayy SILT to silty CLAY   115  2.0   37   28   18  -   -   4.0 9.9  32 2.52  15
   9.51  60.6  78.6 207.9  60.6  2.9  -0.9  4.9  4  clayy SILT to silty CLAY   115  2.0   39   30   19  -   -   4.2 9.9  30 2.47  15
   9.68  51.4  66.1 201.4  51.3  2.7  -1.1  5.3  4  clayy SILT to silty CLAY   115  2.0   33   26   16  -   -   3.6 9.9  33 2.55  15
   9.84  44.9  57.3 185.2  44.8  2.3  -2.5  5.1  4  clayy SILT to silty CLAY   115  2.0   29   22   15  -   -   3.1 9.9  35 2.58  15
  10.01  34.5  55.4   -    34.4  1.9  -3.5  5.7  3  silty CLAY to CLAY         115  1.5   37   23   14  -   -   2.4 9.9  37 2.63  15
  10.17  31.4  50.4   -    31.4  1.9  -3.2  6.1  3  silty CLAY to CLAY         115  1.5   34   21   13  -   -   2.2 9.9  39 2.68  15
  10.34  35.5  57.0   -    35.5  2.1  -0.3  5.9  3  silty CLAY to CLAY         115  1.5   38   24   15  -   -   2.5 9.9  37 2.63  15
  10.50  38.8  62.2   -    38.8  2.5   3.0  6.4  3  silty CLAY to CLAY         115  1.5   41   26   16  -   -   2.7 9.9  37 2.64  15
  10.66  44.9  61.2   -    44.9  2.7   3.5  6.0  3  silty CLAY to CLAY         115  1.5   41   30   16  -   -   3.1 9.9  36 2.62  15
  10.83  47.5  64.1   -    47.6  2.9   3.3  6.1  9  very stiff fine SOIL       120  2.0   32   24   16  52  39   -   -   36 2.61  30
  10.99  56.2  68.0 188.5  56.3  2.6   3.7  4.6  4  clayy SILT to silty CLAY   115  2.0   34   28   17  -   -   3.9 9.9  31 2.50  15
  11.16  64.1  77.0 180.6  64.2  2.5   3.2  3.9  4  clayy SILT to silty CLAY   115  2.0   38   32   18  -   -   4.5 9.9  27 2.41  15
  11.32  39.9  52.2   -    39.8  2.1  -0.8  5.4  4  clayy SILT to silty CLAY   115  2.0   26   20   14  -   -   2.8 9.9  37 2.63  15
  11.48  35.7  53.0   -    35.7  1.8  -1.1  5.2  4  clayy SILT to silty CLAY   115  2.0   26   18   14  -   -   2.5 9.9  36 2.61  15
  11.65  30.4  44.5   -    30.4  1.8  -0.8  6.2  3  silty CLAY to CLAY         115  1.5   30   20   12  -   -   2.1 9.9  41 2.72  15
  11.81  32.9  47.5   -    32.9  3.5  -0.7  9.9  3  silty CLAY to CLAY         115  1.5   32   22   14  -   -   2.3 9.9  49 2.86  15
  11.98  48.3  56.0 179.5  48.2  2.4  -0.8  5.0  4  clayy SILT to silty CLAY   115  2.0   28   24   14  -   -   3.4 9.9  34 2.58  15
  12.14 105.0 120.9 191.6 105.0  2.9   1.6  2.7  5  silty SAND to sandy SILT   120  4.0   30   26   25  73  43   -   -   18 2.16  16
  12.30 206.3 236.0 260.4 206.3  3.3  -1.0  1.6  6  clean SAND to silty SAND   125  5.0   47   41   43  95  46   -   -    8 1.80  16
  12.47 117.3 133.3 187.1 117.3  2.6   0.0  2.2  5  silty SAND to sandy SILT   120  4.0   33   29   27  76  43   -   -   15 2.07  16
  12.63 113.2 127.8 178.5 113.2  2.4   0.6  2.1  5  silty SAND to sandy SILT   120  4.0   32   28   26  75  43   -   -   15 2.07  16
  12.80 110.2 123.5 172.6 110.2  2.3   0.7  2.1  5  silty SAND to sandy SILT   120  4.0   31   28   25  74  43   -   -   15 2.07  16
  12.96 104.2 116.0 164.3 104.2  2.1  -0.1  2.0  5  silty SAND to sandy SILT   120  4.0   29   26   23  72  42   -   -   15 2.08  16
  13.12  89.9  99.5 178.6  89.9  2.7   0.2  3.0  5  silty SAND to sandy SILT   120  4.0   25   22   22  67  41   -   -   21 2.25  16
  13.29  94.0 103.4 156.6  94.0  2.0  -0.3  2.2  5  silty SAND to sandy SILT   120  4.0   26   24   21  68  41   -   -   17 2.13  16
  13.45  68.4  74.8 154.4  68.4  2.0   0.5  3.0  5  silty SAND to sandy SILT   120  4.0   19   17   17  57  40   -   -   24 2.33  16
  13.62  47.5  51.6 145.0  47.6  1.7   1.2  3.6  4  clayy SILT to silty CLAY   115  2.0   26   24   13  -   -   3.3 9.9  31 2.51  15
  13.78  45.3  48.8 138.1  45.3  1.6   0.2  3.5  4  clayy SILT to silty CLAY   115  2.0   24   23   12  -   -   3.1 9.9  31 2.51  15
  13.94  37.2  45.4   -    37.2  1.7   0.5  4.8  4  clayy SILT to silty CLAY   115  2.0   23   19   12  -   -   2.6 9.9  37 2.63  15
  14.11  53.3  56.9 148.3  53.3  1.8   0.3  3.5  4  clayy SILT to silty CLAY   115  2.0   28   27   14  -   -   3.7 9.9  29 2.47  15
  14.27  57.2  60.7 172.5  57.2  2.5   0.3  4.4  4  clayy SILT to silty CLAY   115  2.0   30   29   15  -   -   4.0 9.9  31 2.51  15
  14.44  59.0  62.3 192.8  59.0  3.0   1.4  5.1  4  clayy SILT to silty CLAY   115  2.0   31   29   16  -   -   4.1 9.9  33 2.56  15
  14.60 103.2 108.3 198.8 103.2  3.4   2.0  3.4  5  silty SAND to sandy SILT   120  4.0   27   26   24  70  41   -   -   21 2.26  16
  14.76  72.1  75.2 204.4  72.1  3.5   1.3  4.9  4  clayy SILT to silty CLAY   115  2.0   38   36   18  -   -   5.0 9.9  30 2.49  15
  14.93  67.0  69.6 170.4  67.1  2.5   2.0  3.8  4  clayy SILT to silty CLAY   115  2.0   35   34   16  -   -   4.7 9.9  28 2.43  15
  15.09  50.7  52.3 167.6  50.8  2.3   2.7  4.6  4  clayy SILT to silty CLAY   115  2.0   26   25   13  -   -   3.5 9.9  34 2.58  15
  15.26  44.8  47.5   -    44.8  2.0   3.6  4.6  4  clayy SILT to silty CLAY   115  2.0   24   22   12  -   -   3.1 9.9  36 2.60  15
  15.42  32.6  36.0   -    32.6  1.7   1.8  5.5  3  silty CLAY to CLAY         115  1.5   24   22   10  -   -   2.2 9.9  43 2.75  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 2
              Data File:    SDF(111).cpt                                                                              Sounding ID:  CPT-18-NO-004
              CPT Date:     9/26/2018 10:04:00 AM                                                                           Project No:  2016-146
              GW During Test:  30 ft                                                                                           Cone/Rig:  DDG1418
              

   .      .     *     .     *    .     .    .    *            *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  15.58  29.5  32.3   -    29.5  1.7   2.0  5.9  3  silty CLAY to CLAY         115  1.5   22   20    9  -   -   2.0 9.9  46 2.81  15
  15.75  25.3  27.4   -    25.4  1.4   1.4  5.6  3  silty CLAY to CLAY         115  1.5   18   17    8  -   -   1.7 8.7  48 2.84  15
  15.91  20.4  21.8   -    20.4  1.1   0.5  5.6  3  silty CLAY to CLAY         115  1.5   15   14    7  -   -   1.4 6.9  53 2.92  15
  16.08  12.5  13.3   -    12.6  1.3   1.1  9.9  3  silty CLAY to CLAY         115  1.5    9    8    5  -   -   0.8 4.1  77 3.25  15
  16.24  22.1  23.3   -    22.2  1.3   2.3  6.2  3  silty CLAY to CLAY         115  1.5   16   15    7  -   -   1.5 7.3  53 2.92  15
  16.40  35.0  36.4   -    35.1  1.4   4.4  4.2  4  clayy SILT to silty CLAY   115  2.0   18   18   10  -   -   2.4 9.9  39 2.66  15
  16.57  48.2  48.3 159.3  48.2  2.1   1.7  4.5  4  clayy SILT to silty CLAY   115  2.0   24   24   12  -   -   3.3 9.9  35 2.59  15
  16.73  39.6  40.4   -    39.6  2.1   0.1  5.4  3  silty CLAY to CLAY         115  1.5   27   26   11  -   -   2.7 9.9  41 2.71  15
  16.90  40.1  40.5   -    40.1  3.3  -0.1  8.5  3  silty CLAY to CLAY         115  1.5   27   27   12  -   -   2.8 9.9  49 2.85  15
  17.06 175.6 170.7 204.6 175.6  3.0  -0.8  1.7  6  clean SAND to silty SAND   125  5.0   34   35   32  85  43   -   -   11 1.91  16
  17.23  81.7  79.0 183.1  81.6  3.1  -0.7  3.9  4  clayy SILT to silty CLAY   115  2.0   39   41   18  -   -   5.7 9.9  26 2.40  15
  17.39  33.2  32.6   -    33.2  1.1  -0.6  3.5  4  clayy SILT to silty CLAY   115  2.0   16   17    8  -   -   2.3 9.9  37 2.64  15
  17.55  22.6  22.0   -    22.6  1.1  -0.4  5.2  3  silty CLAY to CLAY         115  1.5   15   15    7  -   -   1.5 6.9  51 2.89  15
  17.72  23.2  22.4   -    23.2  1.1   0.2  5.0  3  silty CLAY to CLAY         115  1.5   15   15    7  -   -   1.6 7.1  50 2.87  15
  17.88  24.7  23.6   -    24.7  1.1   0.8  4.5  3  silty CLAY to CLAY         115  1.5   16   16    7  -   -   1.7 7.5  47 2.83  15
  18.05  24.1  22.8   -    24.1  1.0   0.0  4.5  3  silty CLAY to CLAY         115  1.5   15   16    7  -   -   1.6 7.2  48 2.84  15
  18.21  16.3  15.3   -    16.3  0.8  -0.1  5.5  3  silty CLAY to CLAY         115  1.5   10   11    5  -   -   1.1 4.7  61 3.03  15
  18.37  13.3  12.4   -    13.3  0.8   0.1  6.7  3  silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.9 3.8  70 3.16  15
  18.54  12.9  11.9   -    12.9  0.9   0.7  7.4  3  silty CLAY to CLAY         115  1.5    8    9    4  -   -   0.8 3.6  73 3.21  15
  18.70  18.7  17.1   -    18.7  1.0   2.4  5.6  3  silty CLAY to CLAY         115  1.5   11   12    5  -   -   1.2 5.3  58 3.00  15
  18.87  20.5  18.6   -    20.6  1.1   2.1  5.8  3  silty CLAY to CLAY         115  1.5   12   14    6  -   -   1.4 5.8  57 2.98  15
  19.03  20.8  18.7   -    20.8  1.2   1.5  6.0  3  silty CLAY to CLAY         115  1.5   12   14    6  -   -   1.4 5.8  58 2.99  15
  19.19  22.2  19.8   -    22.2  1.1   1.0  5.3  3  silty CLAY to CLAY         115  1.5   13   15    6  -   -   1.5 6.2  54 2.93  15
  19.36  24.1  21.3   -    24.2  1.0   0.7  4.3  3  silty CLAY to CLAY         115  1.5   14   16    6  -   -   1.6 6.7  49 2.85  15
  19.52  23.9  21.0   -    23.9  0.8   0.3  3.6  3  silty CLAY to CLAY         115  1.5   14   16    6  -   -   1.6 6.6  46 2.81  15
  19.69  16.1  14.0   -    16.0  0.6  -0.7  4.2  3  silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.1 4.3  58 2.99  15
  19.85  11.1   9.5   -    11.0  0.5  -1.1  5.0  3  silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.7 2.8  72 3.18  15
  20.01   9.8   8.4   -     9.8  0.4  -1.3  4.9  3  silty CLAY to CLAY         115  1.5    6    7    3  -   -   0.6 2.4  75 3.23  15
  20.18   9.6   8.1   -     9.5  0.4  -1.2  5.0  3  silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 2.3  77 3.25  15
  20.34   9.8   8.2   -     9.7  0.5  -1.1  5.8  3  silty CLAY to CLAY         115  1.5    5    7    3  -   -   0.6 2.4  79 3.28  15
  20.51   9.6   8.0   -     9.5  0.6  -1.3  6.7  3  silty CLAY to CLAY         115  1.5    5    6    3  -   -   0.6 2.3  83 3.33  15
  20.67  11.6   9.6   -    11.6  0.7  -1.1  6.6  3  silty CLAY to CLAY         115  1.5    6    8    4  -   -   0.7 2.8  77 3.25  15
  20.83  14.9  12.2   -    14.8  0.8  -0.7  6.0  3  silty CLAY to CLAY         115  1.5    8   10    4  -   -   1.0 3.7  68 3.14  15
  21.00  18.2  14.9   -    18.2  0.9  -0.2  5.4  3  silty CLAY to CLAY         115  1.5   10   12    5  -   -   1.2 4.6  61 3.04  15
  21.16  19.8  16.1   -    19.8  1.1  -0.2  5.8  3  silty CLAY to CLAY         115  1.5   11   13    5  -   -   1.3 5.0  61 3.03  15
  21.33  19.7  15.8   -    19.7  1.1  -0.3  6.1  3  silty CLAY to CLAY         115  1.5   11   13    5  -   -   1.3 4.9  62 3.05  15
  21.49  19.6  15.7   -    19.6  1.1  -0.5  5.7  3  silty CLAY to CLAY         115  1.5   10   13    5  -   -   1.3 4.8  61 3.04  15
  21.65  18.4  14.6   -    18.4  1.0  -0.7  6.1  3  silty CLAY to CLAY         115  1.5   10   12    5  -   -   1.2 4.5  64 3.08  15
  21.82  16.4  12.9   -    16.4  1.0  -0.9  6.9  3  silty CLAY to CLAY         115  1.5    9   11    5  -   -   1.1 3.9  70 3.16  15
  21.98  17.6  13.7   -    17.6  1.1  -0.2  6.5  3  silty CLAY to CLAY         115  1.5    9   12    5  -   -   1.2 4.2  67 3.12  15
  22.15  18.9  14.7   -    18.9  1.1  -0.1  6.3  3  silty CLAY to CLAY         115  1.5   10   13    5  -   -   1.2 4.5  64 3.09  15
  22.31  18.7  14.4   -    18.7  1.1  -0.1  6.3  3  silty CLAY to CLAY         115  1.5   10   12    5  -   -   1.2 4.4  65 3.09  15
  22.47  17.6  13.4   -    17.5  1.1  -2.0  6.5  3  silty CLAY to CLAY         115  1.5    9   12    5  -   -   1.2 4.1  67 3.13  15
  22.64  16.9  12.8   -    16.9  1.0  -2.3  6.3  3  silty CLAY to CLAY         115  1.5    9   11    4  -   -   1.1 3.9  68 3.14  15
  22.80  16.7  12.6   -    16.7  1.0  -2.4  6.4  3  silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.8  69 3.15  15
  22.97  16.4  12.2   -    16.3  1.0  -2.3  6.7  3  silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.7  71 3.17  15
  23.13  17.0  12.6   -    16.9  1.0  -2.2  6.1  3  silty CLAY to CLAY         115  1.5    8   11    4  -   -   1.1 3.8  68 3.13  15
  23.30  19.2  14.2   -    19.2  0.8  -2.1  4.5  3  silty CLAY to CLAY         115  1.5    9   13    5  -   -   1.3 4.3  59 3.01  15
  23.46  21.1  15.4   -    21.0  0.7  -1.8  3.5  3  silty CLAY to CLAY         115  1.5   10   14    5  -   -   1.4 4.8  52 2.91  15
  23.62  21.4  15.6   -    21.4  0.6  -2.1  2.9  3  silty CLAY to CLAY         115  1.5   10   14    5  -   -   1.4 4.8  49 2.86  15
  23.79  21.4  15.4   -    21.4  0.6  -2.0  3.0  3  silty CLAY to CLAY         115  1.5   10   14    5  -   -   1.4 4.8  50 2.87  15
  23.95  21.6  15.5   -    21.5  0.6  -2.0  2.9  3  silty CLAY to CLAY         115  1.5   10   14    5  -   -   1.4 4.8  50 2.86  15
  24.12  22.6  16.1   -    22.5  0.5  -1.4  2.5  4  clayy SILT to silty CLAY   115  2.0    8   11    5  -   -   1.5 5.0  46 2.80  15
  24.28  23.5  16.6   -    23.5  0.5  -1.5  2.1  4  clayy SILT to silty CLAY   115  2.0    8   12    5  -   -   1.6 5.2  43 2.75  15
  24.44  25.3  17.8   -    25.3  0.4  -1.6  1.7  4  clayy SILT to silty CLAY   115  2.0    9   13    5  -   -   1.7 5.5  39 2.67  15
  24.61  25.7  17.9   -    25.7  0.3  -1.2  1.4  4  clayy SILT to silty CLAY   115  2.0    9   13    5  -   -   1.7 5.6  37 2.63  15
  24.77  25.8  17.9   -    25.8  0.3  -1.1  1.4  4  clayy SILT to silty CLAY   115  2.0    9   13    5  -   -   1.7 5.6  37 2.63  15
  24.94  26.3  18.1   -    26.3  0.4  -1.1  1.4  4  clayy SILT to silty CLAY   115  2.0    9   13    5  -   -   1.8 5.7  36 2.62  15
  25.10  30.1  24.2  66.3  30.1  0.4  -1.1  1.3  5  silty SAND to sandy SILT   120  4.0    6    8    6  20  31   -   -   30 2.49  16
  25.26  31.1  24.9  66.3  31.1  0.4  -1.1  1.3  5  silty SAND to sandy SILT   120  4.0    6    8    6  21  31   -   -   30 2.48  16
  25.43  30.7  24.5  68.2  30.7  0.4  -1.0  1.4  5  silty SAND to sandy SILT   120  4.0    6    8    6  21  31   -   -   31 2.50  16
  25.59  32.3  25.7  70.1  32.3  0.4  -1.0  1.4  5  silty SAND to sandy SILT   120  4.0    6    8    6  22  31   -   -   30 2.49  16
  25.76  37.0  29.4  71.0  37.0  0.5  -1.1  1.3  5  silty SAND to sandy SILT   120  4.0    7    9    7  27  32   -   -   27 2.43  16
  25.92  39.8  31.4  71.9  39.7  0.5  -1.0  1.3  5  silty SAND to sandy SILT   120  4.0    8   10    7  29  33   -   -   26 2.39  16
  26.08  39.2  30.9  70.8  39.2  0.5  -1.0  1.3  5  silty SAND to sandy SILT   120  4.0    8   10    7  28  32   -   -   26 2.40  16
  26.25  38.3  30.1  70.1  38.3  0.5  -1.0  1.3  5  silty SAND to sandy SILT   120  4.0    8   10    7  27  32   -   -   27 2.41  16
  26.41  38.2  29.9  71.0  38.1  0.5  -1.0  1.3  5  silty SAND to sandy SILT   120  4.0    7   10    7  27  32   -   -   27 2.42  16
  26.58  38.7  30.2  70.2  38.6  0.5  -1.0  1.3  5  silty SAND to sandy SILT   120  4.0    8   10    7  27  32   -   -   27 2.40  16
  26.74  36.6  28.5  71.0  36.6  0.5  -1.0  1.4  5  silty SAND to sandy SILT   120  4.0    7    9    7  26  32   -   -   28 2.44  16
  26.90  35.7  27.7  70.2  35.7  0.5  -0.9  1.3  5  silty SAND to sandy SILT   120  4.0    7    9    7  25  32   -   -   29 2.45  16
  27.07  35.6  27.5  71.4  35.6  0.5  -1.0  1.4  5  silty SAND to sandy SILT   120  4.0    7    9    7  24  32   -   -   29 2.46  16
  27.23  35.5  27.4  71.8  35.5  0.5  -1.0  1.4  5  silty SAND to sandy SILT   120  4.0    7    9    7  24  31   -   -   29 2.47  16
  27.40  33.4  25.7  71.0  33.4  0.5  -1.0  1.5  5  silty SAND to sandy SILT   120  4.0    6    8    6  22  31   -   -   31 2.50  16
  27.56  30.8  19.1   -    30.8  0.5  -1.0  1.6  4  clayy SILT to silty CLAY   115  2.0   10   15    5  -   -   2.1 6.0  37 2.63  15
  27.72  28.0  17.3   -    27.9  0.6  -1.0  2.2  4  clayy SILT to silty CLAY   115  2.0    9   14    5  -   -   1.9 5.4  43 2.75  15
  27.89  22.4  13.8   -    22.4  0.6  -1.0  3.0  3  silty CLAY to CLAY         115  1.5    9   15    4  -   -   1.5 4.2  53 2.91  15
  28.05  15.4   9.4   -    15.4  0.6  -1.0  4.7  3  silty CLAY to CLAY         115  1.5    6   10    3  -   -   1.0 2.8  71 3.17  15
  28.22  11.6   7.1   -    11.6  0.6  -1.1  5.7  3  silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 2.0  84 3.34  15
  28.38  10.5   6.3   -    10.5  0.5  -0.2  5.6  3  silty CLAY to CLAY         115  1.5    4    7    3  -   -   0.6 1.8  88 3.38  15
  28.54   9.9   5.9   -     9.9  0.5   0.0  6.2  3  silty CLAY to CLAY         115  1.5    4    7    3  -   -   0.6 1.6  92 3.43  15
  28.71  10.0   5.9   -    10.0  0.5   0.2  5.6  3  silty CLAY to CLAY         115  1.5    4    7    3  -   -   0.6 1.6  90 3.40  15
  28.87   9.3   5.5   -     9.3  0.4   0.6  5.8  3  silty CLAY to CLAY         115  1.5    4    6    2  -   -   0.5 1.5  94 3.44  15
  29.04   9.0   5.3   -     9.0  0.4   0.8  5.7  3  silty CLAY to CLAY         115  1.5    4    6    2  -   -   0.5 1.4  95 3.46  15
  29.20   9.0   5.3   -     9.1  0.4   1.2  5.9  3  silty CLAY to CLAY         115  1.5    4    6    2  -   -   0.5 1.4  95 3.46  15
  29.36  10.0   5.8   -    10.0  0.4   1.7  5.4  3  silty CLAY to CLAY         115  1.5    4    7    2  -   -   0.6 1.6  90 3.40  15
  29.53  10.2   5.9   -    10.3  0.5   2.5  5.8  3  silty CLAY to CLAY         115  1.5    4    7    3  -   -   0.6 1.6  91 3.41  15
  29.69  10.0   5.8   -    10.1  0.5   2.8  5.9  3  silty CLAY to CLAY         115  1.5    4    7    3  -   -   0.6 1.6  92 3.43  15
  29.86  10.5   6.0   -    10.5  0.5   3.1  5.4  3  silty CLAY to CLAY         115  1.5    4    7    3  -   -   0.6 1.7  89 3.39  15
  30.02  10.2   5.9   -    10.3  0.5   3.2  5.5  3  silty CLAY to CLAY         115  1.5    4    7    3  -   -   0.6 1.6  90 3.40  15
  30.19  10.3   5.9   -    10.4  0.5   3.6  5.5  3  silty CLAY to CLAY         115  1.5    4    7    3  -   -   0.6 1.6  90 3.40  15
  30.35  11.3   6.5   -    11.4  0.6   3.8  6.0  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.8  88 3.38  15
  30.51  11.4   6.5   -    11.4  0.6   4.0  6.1  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.8  89 3.39  15
  30.68  11.3   6.4   -    11.4  0.6   4.1  6.3  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.8  90 3.40  15
  30.84  12.0   6.8   -    12.1  0.6   4.5  5.7  3  silty CLAY to CLAY         115  1.5    5    8    3  -   -   0.7 1.9  86 3.35  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 3
              Data File:    SDF(111).cpt                                                                              Sounding ID:  CPT-18-NO-004
              CPT Date:     9/26/2018 10:04:00 AM                                                                           Project No:  2016-146
              GW During Test:  30 ft                                                                                           Cone/Rig:  DDG1418
              

   .      .     *     .     *    .     .    .    *            *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  31.01  13.9   7.9   -    14.0  0.7   4.3  5.6  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.9 2.3  80 3.29  15
  31.17  13.4   7.6   -    13.5  0.6   3.5  4.8  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 2.2  78 3.26  15
  31.33  14.2   8.0   -    14.3  0.6   3.9  4.9  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.9 2.3  77 3.25  15
  31.50  13.9   7.8   -    14.0  0.7   4.0  5.9  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.9 2.2  82 3.31  15
  31.66  15.6   8.7   -    15.7  0.8   5.1  5.9  3  silty CLAY to CLAY         115  1.5    6   10    3  -   -   1.0 2.5  78 3.26  15
  31.83  17.7   9.9   -    17.8  0.9   5.2  6.0  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.1 2.9  74 3.22  15
  31.99  18.4  10.2   -    18.5  1.0   5.5  5.9  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 3.0  73 3.20  15
  32.15  18.2  10.1   -    18.3  1.0   5.6  6.2  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 3.0  74 3.22  15
  32.32  18.3  10.1   -    18.4  1.0   5.5  6.0  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 3.0  74 3.21  15
  32.48  18.7  10.3   -    18.8  1.0   5.9  5.8  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 3.1  72 3.19  15
  32.65  18.4  10.2   -    18.5  0.9   5.9  5.6  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 3.0  72 3.19  15
  32.81  17.6   9.7   -    17.7  1.0   5.5  6.2  3  silty CLAY to CLAY         115  1.5    6   12    4  -   -   1.1 2.8  76 3.24  15
  32.97  19.6  10.7   -    19.7  1.1   6.2  6.2  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.3 3.2  73 3.20  15
  33.14  18.8  10.3   -    18.9  1.1   6.1  6.6  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.2 3.0  76 3.23  15
  33.30  21.5  11.7   -    21.5  1.1   3.8  5.6  3  silty CLAY to CLAY         115  1.5    8   14    4  -   -   1.4 3.5  68 3.14  15
  33.47  20.0  10.9   -    20.1  1.0   4.7  5.6  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.3 3.2  70 3.16  15
  33.63  19.3  10.5   -    19.4  0.9   5.3  5.4  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.2 3.1  71 3.17  15
  33.79  18.3   9.9   -    18.4  0.9   5.4  5.5  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 2.9  73 3.20  15
  33.96  18.0   9.8   -    18.2  0.9   5.8  5.8  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.1 2.9  74 3.21  15
  34.12  19.2  10.4   -    19.3  0.9   6.5  5.3  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.2 3.1  71 3.17  15
  34.29  19.8  10.6   -    19.9  0.9   6.6  4.9  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.3 3.2  68 3.14  15
  34.45  19.5  10.5   -    19.6  0.8   6.6  4.8  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.2 3.1  68 3.14  15
  34.61  18.8  10.1   -    18.9  0.8   7.0  4.6  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.2 3.0  69 3.14  15
  34.78  18.7  10.0   -    18.8  0.9   8.6  5.4  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 2.9  72 3.19  15
  34.94  19.4  10.3   -    19.5  0.9   8.9  5.3  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.2 3.1  71 3.17  15
  35.11  18.5   9.8   -    18.7  1.0   8.6  5.9  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 2.9  74 3.22  15
  35.27  17.9   9.5   -    18.0  0.8   9.1  5.2  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.1 2.8  73 3.20  15
  35.43  17.6   9.3   -    17.8  0.8   9.5  5.0  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.1 2.7  73 3.20  15
  35.60  15.6   8.3   -    15.8  0.7   9.8  5.3  3  silty CLAY to CLAY         115  1.5    6   10    3  -   -   1.0 2.4  78 3.26  15
  35.76  14.4   7.6   -    14.6  0.6   9.9  5.0  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.1  79 3.28  15
  35.93  14.9   7.8   -    15.1  0.6  10.5  4.5  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.2  76 3.24  15
  36.09  14.2   7.4   -    14.4  0.5  11.0  4.0  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.9 2.1  75 3.23  15
  36.26  13.5   7.1   -    13.7  0.5  11.3  4.5  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 2.0  80 3.28  15
  36.42  13.8   7.2   -    14.0  0.5  11.8  4.4  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 2.0  79 3.27  15
  36.58  14.7   7.7   -    14.9  0.5  12.3  4.1  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.2  75 3.23  15
  36.75  13.9   7.2   -    14.2  0.5  12.6  4.2  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 2.0  77 3.25  15
  36.91  13.1   6.8   -    13.3  0.5  12.9  4.6  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 1.9  82 3.31  15
  37.08  13.2   6.9   -    13.5  0.6  13.2  5.2  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 1.9  84 3.33  15
  37.24  17.3   8.9   -    17.5  0.6  12.9  4.3  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.1 2.6  71 3.17  15
  37.40  14.4   7.4   -    14.6  0.5  11.2  4.5  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.1  78 3.26  15
  37.57  14.1   7.3   -    14.3  0.5  11.6  4.1  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.9 2.0  77 3.25  15
  37.73  14.1   7.2   -    14.3  0.5  12.6  4.6  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.9 2.0  79 3.28  15
  37.90  15.3   7.9   -    15.6  0.6  13.0  4.5  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.2  76 3.24  15
  38.06  14.9   7.6   -    15.2  0.7  13.3  5.3  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.1  80 3.29  15
  38.22  13.8   7.1   -    14.1  0.6  13.6  4.9  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 2.0  82 3.31  15
  38.39  14.5   7.4   -    14.8  0.6  14.2  4.6  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.1  78 3.27  15
  38.55  13.1   6.6   -    13.4  0.5  14.6  4.9  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.8  84 3.33  15
  38.72  12.0   6.1   -    12.3  0.5  15.0  5.1  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.6  88 3.38  15
  38.88  11.6   5.8   -    11.9  0.4  15.3  4.6  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.6  87 3.37  15
  39.04   9.5   4.8   -     9.8  0.3  15.0  4.6  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.2  95 3.47  15
  39.21   8.3   4.2   -     8.6  0.3  15.7  5.5  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.4 1.0  95 3.57  15
  39.37   8.4   4.2   -     8.7  0.3  16.1  5.4  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.56  15
  39.54   9.4   4.7   -     9.7  0.4  16.6  5.8  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.2  95 3.53  15
  39.70  10.5   5.3   -    10.8  0.4  17.1  4.3  3  silty CLAY to CLAY         115  1.5    4    7    2  -   -   0.6 1.4  90 3.41  15
  39.86  10.6   5.3   -    11.0  0.3  17.2  3.3  3  silty CLAY to CLAY         115  1.5    4    7    2  -   -   0.6 1.4  84 3.34  15
  40.03   9.2   4.6   -     9.5  0.2  18.3  3.1  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  90 3.40  15
  40.19   8.6   4.3   -     9.0  0.2  19.5  2.7  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  90 3.41  15
  40.36   9.8   4.9   -    10.2  0.2  20.7  2.8  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  85 3.35  15
  40.52  10.3   5.1   -    10.7  0.3  21.4  3.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  87 3.37  15
  40.68  12.1   6.0   -    12.6  0.3  22.7  3.4  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.6  81 3.29  15
  40.85  13.6   6.7   -    14.1  0.8  23.3  6.9  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.8  91 3.42  15
  41.01  15.0   7.4   -    15.5  0.8  23.9  6.7  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.0  87 3.37  15
  41.18  16.1   7.9   -    16.6  0.8  24.5  6.0  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 2.2  82 3.32  15
  41.34  18.3   9.0   -    18.6  0.7  16.6  4.1  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.1 2.6  70 3.16  15
  41.50  12.5   6.1   -    12.8  0.5  14.4  4.9  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.6  87 3.37  15
  41.67  10.3   5.0   -    10.6  0.4  15.7  5.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  95 3.48  15
  41.83  10.6   5.1   -    10.9  0.4  15.9  5.0  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  95 3.45  15
  42.00  11.3   5.5   -    11.6  0.4  17.5  4.3  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.6 1.4  89 3.39  15
  42.16  12.5   6.1   -    12.9  0.5  18.1  4.5  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.6  86 3.35  15
  42.32  12.4   6.0   -    12.8  0.6  17.7  5.6  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.6  91 3.41  15
  42.49  13.7   6.6   -    14.0  0.7  18.8  6.1  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.8  89 3.39  15
  42.65  18.6   9.0   -    19.0  0.8  19.4  4.9  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.2 2.6  74 3.21  15
  42.82  18.3   8.8   -    18.5  0.8  12.7  4.9  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.1 2.5  74 3.22  15
  42.98  16.9   8.1   -    17.1  0.6  12.8  4.5  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 2.3  75 3.23  15
  43.15  17.1   8.2   -    17.4  0.6  13.8  3.8  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.1 2.3  72 3.18  15
  43.31  12.8   6.1   -    13.1  0.4  13.8  3.9  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.6  83 3.32  15
  43.47  11.0   5.2   -    11.3  0.3  15.1  3.2  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  85 3.34  15
  43.64  10.9   5.2   -    11.3  0.3  16.5  3.4  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  86 3.36  15
  43.80  11.3   5.4   -    11.7  0.4  17.5  5.0  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  93 3.44  15
  43.97  13.1   6.2   -    13.5  0.7  18.5  7.0  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.6  95 3.46  15
  44.13  17.5   8.3   -    17.9  1.3  19.5  8.5  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.1 2.3  89 3.39  15
  44.29  19.1   9.0   -    19.4  1.4  15.5  8.5  3  silty CLAY to CLAY         115  1.5    6   13    4  -   -   1.2 2.6  86 3.36  15
  44.46  21.3  10.0   -    21.6  1.3  16.1  7.2  3  silty CLAY to CLAY         115  1.5    7   14    4  -   -   1.4 2.9  78 3.27  15
  44.62  37.9  17.8   -    37.9  1.2   1.0  3.4  3  silty CLAY to CLAY         115  1.5   12   25    5  -   -   2.5 5.5  49 2.85  15
  44.79  43.9  20.6   -    43.9  0.7   0.0  1.8  4  clayy SILT to silty CLAY   115  2.0   10   22    5  -   -   2.9 6.4  37 2.64  15
  44.95  44.0  20.6   -    44.0  1.1  -2.6  2.6  4  clayy SILT to silty CLAY   115  2.0   10   22    6  -   -   3.0 6.4  42 2.73  15
  45.11  42.0  19.6   -    41.9  1.2  -3.0  3.1  4  clayy SILT to silty CLAY   115  2.0   10   21    6  -   -   2.8 6.1  46 2.79  15
  45.28  37.6  17.5   -    37.5  1.0  -1.9  2.9  4  clayy SILT to silty CLAY   115  2.0    9   19    5  -   -   2.5 5.4  47 2.82  15
  45.44  26.2  12.2   -    26.2  1.1  -2.0  4.6  3  silty CLAY to CLAY         115  1.5    8   17    4  -   -   1.7 3.6  64 3.07  15
  45.61  19.2   8.9   -    19.2  1.1  -1.3  6.9  3  silty CLAY to CLAY         115  1.5    6   13    4  -   -   1.2 2.5  82 3.31  15
  45.77  19.9   9.2   -    19.9  1.2  -0.5  6.9  3  silty CLAY to CLAY         115  1.5    6   13    4  -   -   1.3 2.6  80 3.29  15
  45.93  23.4  10.8   -    23.4  1.2  -0.2  5.8  3  silty CLAY to CLAY         115  1.5    7   16    4  -   -   1.5 3.2  72 3.18  15
  46.10  23.1  10.6   -    23.1  1.1  -0.3  5.3  3  silty CLAY to CLAY         115  1.5    7   15    4  -   -   1.5 3.1  70 3.17  15
  46.26  18.4   8.5   -    18.4  1.0   0.0  6.2  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.1 2.4  81 3.30  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 4
              Data File:    SDF(111).cpt                                                                              Sounding ID:  CPT-18-NO-004
              CPT Date:     9/26/2018 10:04:00 AM                                                                           Project No:  2016-146
              GW During Test:  30 ft                                                                                           Cone/Rig:  DDG1418
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   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  15.6   7.1   -    15.6  0.9   0.4  6.7  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.0  89 3.39  15
  46.59  19.6   9.0   -    19.6  0.8   1.1  4.7  3  silty CLAY to CLAY         115  1.5    6   13    3  -   -   1.2 2.5  73 3.20  15
  46.75  15.0   6.9   -    15.1  0.7   0.9  5.6  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 1.9  86 3.36  15
  46.92  12.7   5.8   -    12.8  0.8   1.6  7.9  2  Organic SOILS - Peats      100  1.0    6   13    3  -   -   1.1 1.5  95 3.52  10
  47.08  23.3  10.6   -    23.4  0.9   2.4  4.5  3  silty CLAY to CLAY         115  1.5    7   16    4  -   -   1.5 3.1  67 3.12  15
  47.25  35.0  15.9   -    35.0  1.1   1.3  3.5  3  silty CLAY to CLAY         115  1.5   11   23    5  -   -   2.3 4.8  52 2.90  15
  47.41  33.8  15.4   -    33.8  1.3   0.2  4.0  3  silty CLAY to CLAY         115  1.5   10   23    5  -   -   2.2 4.7  55 2.95  15
  47.57  23.8  10.8   -    23.8  1.1   0.0  5.1  3  silty CLAY to CLAY         115  1.5    7   16    4  -   -   1.5 3.2  69 3.15  15
  47.74  22.5  10.2   -    22.5  0.8   3.6  4.3  3  silty CLAY to CLAY         115  1.5    7   15    4  -   -   1.4 2.9  68 3.13  15
  47.90  21.0   9.5   -    21.1  0.9   3.0  5.1  3  silty CLAY to CLAY         115  1.5    6   14    3  -   -   1.3 2.7  73 3.20  15
  48.07  16.7   7.5   -    16.7  1.0   3.0  7.3  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 2.1  89 3.39  15
  48.23  25.5  11.5   -    25.6  0.9   4.1  4.1  3  silty CLAY to CLAY         115  1.5    8   17    4  -   -   1.6 3.4  63 3.07  15
  48.39  27.0  12.1   -    27.1  0.7   2.0  2.9  3  silty CLAY to CLAY         115  1.5    8   18    4  -   -   1.8 3.6  56 2.96  15
  48.56  16.5   7.4   -    16.5  0.4   1.6  3.0  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 2.0  71 3.18  15
  48.72  12.7   5.7   -    12.8  0.3   2.4  3.3  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.5  83 3.32  15
  48.89  11.1   5.0   -    11.2  0.3   3.2  4.1  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  93 3.43  15
  49.05  12.0   5.3   -    12.1  0.4   4.0  4.7  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.3  92 3.43  15
  49.22  14.6   6.5   -    14.7  0.7   4.6  5.9  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.7  89 3.40  15
  49.38  17.2   7.6   -    17.3  0.7   5.0  5.1  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.1 2.1  80 3.29  15
  49.54  21.2   9.4   -    21.3  0.9   5.3  4.7  3  silty CLAY to CLAY         115  1.5    6   14    3  -   -   1.3 2.7  72 3.18  15
  49.71  17.1   7.6   -    17.2  0.9   5.5  6.4  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 2.1  86 3.35  15
  49.87  14.7   6.5   -    14.8  0.9   6.3  7.3  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.7  94 3.45  15
  50.04  35.6  15.7   -    35.7  0.8   7.2  2.4  4  clayy SILT to silty CLAY   115  2.0    8   18    4  -   -   2.4 4.7  47 2.81  15
  50.20  49.7  21.8   -    49.8  0.9   4.5  1.9  4  clayy SILT to silty CLAY   115  2.0   11   25    6  -   -   3.3 6.8  37 2.63  15
  50.36  55.2  24.2   -    55.2  1.2   2.9  2.2  4  clayy SILT to silty CLAY   115  2.0   12   28    6  -   -   3.7 7.6  37 2.63  15
  50.53  42.9  18.8   -    43.0  1.0   2.1  2.6  4  clayy SILT to silty CLAY   115  2.0    9   21    5  -   -   2.9 5.8  44 2.76  15
  50.69  23.6  10.3   -    23.6  0.8   2.4  3.7  3  silty CLAY to CLAY         115  1.5    7   16    3  -   -   1.5 3.0  64 3.08  15
  50.86  14.8   6.5   -    14.9  0.5   5.2  4.2  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.7  83 3.32  15
  51.02  13.3   5.8   -    13.5  0.4  10.2  4.0  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.5  86 3.36  15
  51.18  12.9   5.6   -    13.1  0.4  11.4  4.1  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.7 1.4  88 3.38  15
  51.35  12.4   5.4   -    12.7  0.4  12.3  4.2  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  90 3.40  15
  51.51  12.2   5.3   -    12.4  0.4  13.0  4.3  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.3  91 3.42  15
  51.68  12.0   5.2   -    12.3  0.4  13.6  4.3  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  92 3.42  15
  51.84  11.8   5.1   -    12.1  0.4  14.2  4.4  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.2  94 3.44  15
  52.00  11.7   5.1   -    12.0  0.4  14.9  4.8  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.2  95 3.47  15
  52.17  12.1   5.2   -    12.4  0.5  15.5  5.1  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  95 3.47  15
  52.33  12.8   5.5   -    13.1  0.5  16.1  5.3  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.7 1.4  94 3.45  15
  52.50  13.6   5.8   -    13.9  0.5  16.7  5.0  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.5  90 3.41  15
  52.66  14.0   6.0   -    14.3  0.5  17.4  4.5  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.5  87 3.37  15
  52.82  13.7   5.8   -    14.0  0.4  18.2  4.1  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.5  86 3.36  15
  52.99  13.0   5.5   -    13.4  0.4  18.9  3.9  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.4  87 3.37  15
  53.15  12.6   5.4   -    13.0  0.5  19.8  5.1  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.3  94 3.45  15
  53.32  13.2   5.6   -    13.6  0.6  20.6  6.0  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.4  95 3.47  15
  53.48  13.5   5.7   -    13.9  0.6  21.0  5.4  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.5  93 3.43  15
  53.64  13.3   5.6   -    13.7  0.4  21.4  4.4  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.4  89 3.39  15
  53.81  11.7   4.9   -    12.2  0.3  22.1  3.5  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.2  90 3.40  15
  53.97  10.9   4.6   -    11.3  0.3  23.0  3.7  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.46  15
  54.14  10.8   4.6   -    11.3  0.3  23.9  4.0  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.47  15
  54.30  10.8   4.5   -    11.3  0.3  28.2  4.4  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.50  15
  54.46  11.0   4.6   -    11.6  0.3  29.8  4.4  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.49  15
  54.63  11.4   4.8   -    12.0  0.4  30.9  4.5  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.6 1.1  95 3.48  15
  54.79  11.9   5.0   -    12.6  0.3  32.3  3.6  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.2  90 3.40  15
  54.96  12.3   5.1   -    13.0  0.3  33.7  2.9  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  85 3.34  15
  55.12  11.2   4.6   -    11.9  0.3  35.0  3.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  93 3.44  15
  55.28  10.3   4.3   -    11.1  0.2  36.9  3.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.0  95 3.48  15
  55.45  10.7   4.4   -    11.5  0.3  39.3  3.8  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.0  95 3.48  15
  55.61  10.9   4.5   -    11.8  0.3  41.7  4.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.50  15
  55.78  11.9   4.9   -    12.8  0.4  44.1  4.5  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.2  95 3.47  15
  55.94  12.7   5.3   -    13.6  0.5  45.9  4.9  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.3  95 3.45  15
  56.11  12.9   5.3   -    13.8  0.4  46.3  4.6  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.7 1.3  93 3.43  15
  56.27  12.6   5.2   -    13.5  0.4  45.2  4.2  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  92 3.43  15
  56.43  11.3   4.6   -    12.3  0.3  47.5  3.6  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.6 1.1  94 3.45  15
  56.60  10.8   4.4   -    11.7  0.3  48.8  3.7  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.0  95 3.48  15
  56.76  10.4   4.2   -    11.4  0.3  51.6  4.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.0  95 3.53  15
  56.93  12.0   4.9   -    13.1  0.3  54.1  3.4  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.2  90 3.41  15
  57.09  12.0   4.9   -    13.1  0.3  55.3  3.6  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.2  92 3.42  15
  57.25  12.3   5.0   -    13.4  0.3  55.7  3.3  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.2  88 3.39  15
  57.42  11.7   4.7   -    12.8  0.3  57.8  3.5  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.1  92 3.43  15
  57.58  11.6   4.7   -    13.0  0.3  66.7  3.6  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.6 1.1  93 3.43  15
  57.75  11.7   4.7   -    13.0  0.3  67.7  3.5  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.1  92 3.43  15
  57.91  11.6   4.7   -    12.9  0.3  70.8  3.5  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.6 1.1  93 3.43  15
  58.07  11.7   4.7   -    13.2  0.3  72.6  3.4  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.1  92 3.42  15
  58.24  11.7   4.7   -    13.1  0.3  73.5  3.4  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.6 1.1  92 3.43  15
  58.40  11.1   4.5   -    12.6  0.3  75.2  3.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.0  94 3.45  15
  58.57  10.6   4.2   -    12.1  0.3  76.3  3.7  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 0.9  95 3.50  15
  58.73  10.3   4.1   -    11.8  0.3  78.4  4.1  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.5 0.9  95 3.54  15
  58.89  10.3   4.1   -    11.9  0.3  80.2  3.9  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 0.9  95 3.53  15
  59.06  10.4   4.2   -    12.0  0.3  80.7  3.7  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 0.9  95 3.52  15
  59.22  10.4   4.2   -    12.1  0.3  83.6  3.6  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 0.9  95 3.51  15
  59.39  10.3   4.1   -    11.9  0.3  85.0  3.7  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.5 0.9  95 3.53  15
  59.55  10.4   4.1   -    12.1  0.3  86.7  3.9  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 0.9  95 3.53  15
  59.71  12.2   4.8   -    13.9  0.4  89.4  4.6  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.1  95 3.48  15
  59.88  15.2   6.0   -    16.9  0.7  86.8  6.3  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.5  95 3.45  15
  60.04  22.1   8.7   -    23.8  1.0  87.0  5.5  3  silty CLAY to CLAY         115  1.5    6   15    3  -   -   1.4 2.4  78 3.26  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                                Middle Earth Geo Testing
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 1
              Data File:    SDF(112).cpt                                                                             Sounding ID:  CPT-18-NO-005
              CPT Date:     9/26/2018 10:57:33 AM                                                                           Project No:  2016-146
              GW During Test:  35 ft                                                                                           Cone/Rig:  DDG1418
              

   .      .     *     .     *    .     .    .    *            *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
   0.33   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    0    1    0  -   -   0.1 9.9  95 3.48  15
   0.49   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    0    1    0  -   -   0.1 9.9  95 3.48  15
   0.66   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    0    1    0  -   -   0.1 9.3  95 3.48  15
   0.82   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    0    1    0  -   -   0.1 7.4  95 3.48  15
   0.98   1.1   0.0   -     1.1  0.0   0.0  0.1  1  sensitive fine SOIL        115  2.0    0    1    0  -   -   0.1 6.1  95 3.48  15
   1.15   1.1   0.1   -     1.1  0.0  -0.1  0.1  1  sensitive fine SOIL        115  2.0    0    1    0  -   -   0.1 5.2  95 3.48  15
   1.31   1.1   0.0   -     1.1  0.3   0.0  0.1  1  sensitive fine SOIL        115  2.0    0    1    0  -   -   0.1 4.5  95 3.48  15
   1.48   1.1   0.0   -     1.1  1.1   0.0  0.1  1  sensitive fine SOIL        115  2.0    0    1    0  -   -   0.1 3.9  95 3.48  15
   1.64   9.5  15.2   -     9.5  1.8   0.0  9.9  3  silty CLAY to CLAY         115  1.5   10    6    5  -   -   0.7 9.9  72 3.19  15
   1.80 152.4 244.5 289.2 152.5  3.3   1.5  2.2  6  clean SAND to silty SAND   125  5.0   49   30   46  95  48   -   -   10 1.89  16
   1.97 169.7 272.1 312.9 169.7  3.5   2.3  2.1  6  clean SAND to silty SAND   125  5.0   54   34   51  95  48   -   -    9 1.86  16
   2.13 150.4 241.3 316.7 150.5  4.4   3.5  2.9  8  stiff SAND to clayy SAND   115  1.0  100  100   48  -   -  10.0 9.9  13 2.01  16
   2.30 129.2 207.2 314.4 129.3  4.8   3.9  3.7  8  stiff SAND to clayy SAND   115  1.0  100  100   43  -   -   8.6 9.9  17 2.13  16
   2.46 109.2 175.1 322.5 109.3  5.3   5.4  4.8  9  very stiff fine SOIL       120  2.0   88   55   38  85  48   -   -   21 2.27  30
   2.62 101.5 162.8 317.9 101.6  5.2   6.4  5.1  9  very stiff fine SOIL       120  2.0   81   51   36  83  48   -   -   23 2.30  30
   2.79 123.6 198.2 274.2 123.7  3.6   6.5  3.0  8  stiff SAND to clayy SAND   115  1.0  100  100   40  -   -   8.2 9.9  15 2.06  16
   2.95 213.8 342.9 347.4 213.9  3.1   5.1  1.4  6  clean SAND to silty SAND   125  5.0   69   43   60  95  48   -   -    5 1.66  16
   3.12 234.6 376.3 379.1 234.7  3.5   5.1  1.5  6  clean SAND to silty SAND   125  5.0   75   47   65  95  48   -   -    5 1.66  16
   3.28 213.5 342.4 370.3 213.6  4.0   4.4  1.9  6  clean SAND to silty SAND   125  5.0   68   43   62  95  48   -   -    7 1.76  16
   3.45 156.6 251.1 329.6 156.7  4.7   4.5  3.0  8  stiff SAND to clayy SAND   115  1.0  100  100   49  -   -  10.4 9.9  13 2.01  16
   3.61 126.5 202.8 304.5 126.6  4.6   6.7  3.6  8  stiff SAND to clayy SAND   115  1.0  100  100   42  -   -   8.4 9.9  17 2.12  16
   3.77 132.7 212.8 340.1 132.8  5.6   6.2  4.2  9  very stiff fine SOIL       120  2.0  100   66   45  92  48   -   -   18 2.17  30
   3.94 163.8 262.7 391.1 163.9  6.8   5.8  4.2  8  stiff SAND to clayy SAND   115  1.0  100  100   54  -   -  10.8 9.9  16 2.12  16
   4.10 152.2 244.1 402.7 152.3  7.4   6.6  4.9  9  very stiff fine SOIL       120  2.0  100   76   52  95  48   -   -   19 2.19  30
   4.27 137.3 220.1 384.1 137.5  6.9  12.5  5.1  9  very stiff fine SOIL       120  2.0  100   69   47  93  48   -   -   20 2.23  30
   4.43 118.7 190.4 335.6 119.0  5.6  12.6  4.7  9  very stiff fine SOIL       120  2.0   95   59   41  88  48   -   -   20 2.24  30
   4.59 109.2 175.2 298.4 109.4  4.6   9.4  4.2  9  very stiff fine SOIL       120  2.0   88   55   37  86  47   -   -   19 2.21  30
   4.76  91.1 146.1 301.6  91.4  4.7  12.4  5.2  9  very stiff fine SOIL       120  2.0   73   46   33  80  46   -   -   24 2.33  30
   4.92 107.7 172.7 310.0 107.9  4.9  11.7  4.6  9  very stiff fine SOIL       120  2.0   86   54   38  85  47   -   -   21 2.25  30
   5.09 105.3 169.0 299.6 105.5  4.6   9.5  4.4  9  very stiff fine SOIL       120  2.0   84   53   37  84  47   -   -   20 2.24  30
   5.25 113.9 182.6 275.8 114.0  3.9   5.9  3.4  8  stiff SAND to clayy SAND   115  1.0  100  100   38  -   -   7.5 9.9  17 2.13  16
   5.41 138.4 221.9 260.8 138.5  2.7   6.6  2.0  6  clean SAND to silty SAND   125  5.0   44   28   42  93  48   -   -   10 1.89  16
   5.58 201.4 323.0 348.7 201.5  3.6   6.3  1.8  6  clean SAND to silty SAND   125  5.0   65   40   58  95  48   -   -    7 1.76  16
   5.74 321.9 516.2 516.2 322.0  4.8   4.1  1.5  6  clean SAND to silty SAND   125  5.0  100   64   87  95  48   -   -    5 1.58  16
   5.91 232.4 372.8 416.9 232.5  5.3   3.1  2.3  8  stiff SAND to clayy SAND   115  1.0  100  100   68  -   -  15.4 9.9   8 1.82  16
   6.07 219.9 352.6 392.9 220.0  4.8   6.5  2.2  6  clean SAND to silty SAND   125  5.0   71   44   65  95  48   -   -    8 1.81  16
   6.23 196.5 313.8 313.8 196.7  2.5   7.1  1.3  6  clean SAND to silty SAND   125  5.0   63   39   54  95  48   -   -    5 1.65  16
   6.40 206.0 324.5 324.5 206.1  2.4   6.2  1.2  6  clean SAND to silty SAND   125  5.0   65   41   55  95  48   -   -    5 1.61  16
   6.56 282.3 438.8 438.8 282.4  3.8   5.4  1.4  6  clean SAND to silty SAND   125  5.0   88   56   74  95  48   -   -    5 1.59  16
   6.73 216.5 332.2 371.8 216.6  4.6   6.2  2.1  6  clean SAND to silty SAND   125  5.0   66   43   61  95  48   -   -    8 1.82  16
   6.89 213.4 323.3 372.7 213.5  5.0   7.6  2.4  8  stiff SAND to clayy SAND   115  1.0  100  100   60  -   -  14.1 9.9   9 1.86  16
   7.05 171.0 256.2 318.3 171.3  4.5  12.5  2.6  8  stiff SAND to clayy SAND   115  1.0  100  100   49  -   -  11.3 9.9  12 1.95  16
   7.22 161.6 239.4 277.7 161.8  3.2  11.7  2.0  6  clean SAND to silty SAND   125  5.0   48   32   45  95  47   -   -   10 1.87  16
   7.38 162.1 237.3 251.6 162.3  2.1   9.5  1.3  6  clean SAND to silty SAND   125  5.0   47   32   42  95  47   -   -    7 1.73  16
   7.55 149.2 215.9 236.7 149.3  2.1   9.1  1.4  6  clean SAND to silty SAND   125  5.0   43   30   39  92  46   -   -    8 1.79  16
   7.71 148.2 212.1 242.7 148.3  2.5   7.2  1.7  6  clean SAND to silty SAND   125  5.0   42   30   39  92  46   -   -    9 1.85  16
   7.87 125.0 176.9 218.1 125.1  2.4   7.2  1.9  6  clean SAND to silty SAND   125  5.0   35   25   34  86  45   -   -   11 1.94  16
   8.04 120.5 168.8 215.8 120.7  2.5   7.5  2.1  5  silty SAND to sandy SILT   120  4.0   42   30   33  84  45   -   -   13 1.98  16
   8.20 127.8 177.2 233.5 128.1  3.0  12.4  2.4  5  silty SAND to sandy SILT   120  4.0   44   32   35  86  45   -   -   13 2.01  16
   8.37 198.2 272.0 305.9 198.4  3.8   8.2  1.9  6  clean SAND to silty SAND   125  5.0   54   40   50  95  47   -   -    9 1.82  16
   8.53 183.8 249.7 316.5 183.9  5.0   9.0  2.7  8  stiff SAND to clayy SAND   115  1.0  100  100   49  -   -  12.1 9.9  12 1.97  16
   8.69 187.4 252.3 327.9 187.6  5.5   9.4  3.0  8  stiff SAND to clayy SAND   115  1.0  100  100   50  -   -  12.4 9.9  13 2.00  16
   8.86 159.7 213.1 293.9 159.8  4.9   6.4  3.1  8  stiff SAND to clayy SAND   115  1.0  100  100   43  -   -  10.5 9.9  14 2.06  16
   9.02 100.3 132.7 277.4 100.6  4.9  13.5  4.9  9  very stiff fine SOIL       120  2.0   66   50   30  76  44   -   -   24 2.34  30
   9.19 140.7 184.4 283.5 141.2  5.0  24.7  3.6  8  stiff SAND to clayy SAND   115  1.0  100  100   38  -   -   9.3 9.9  17 2.14  16
   9.35 166.8 216.8 277.9 167.1  4.3  16.2  2.6  5  silty SAND to sandy SILT   120  4.0   54   42   42  93  46   -   -   13 1.99  16
   9.51 151.0 194.5 271.4 151.1  4.5   8.8  3.0  8  stiff SAND to clayy SAND   115  1.0  100  100   39  -   -  10.0 9.9  15 2.07  16
   9.68 120.7 154.2 242.3 120.9  3.9  11.1  3.3  5  silty SAND to sandy SILT   120  4.0   39   30   32  81  44   -   -   18 2.16  16
   9.84 106.9 135.4 248.3 107.1  4.3   8.1  4.0  8  stiff SAND to clayy SAND   115  1.0  100  100   30  -   -   7.0 9.9  21 2.26  16
  10.01 100.0 125.7 236.3 100.2  3.9   9.3  4.0  8  stiff SAND to clayy SAND   115  1.0  100  100   28  -   -   6.6 9.9  22 2.28  16
  10.17  70.0  87.3 228.5  70.1  3.6   8.5  5.2  9  very stiff fine SOIL       120  2.0   44   35   21  62  41   -   -   29 2.47  30
  10.34  53.4  66.0 211.9  53.6  3.0  10.8  5.7  4  clayy SILT to silty CLAY   115  2.0   33   27   17  -   -   3.7 9.9  34 2.58  15
  10.50  52.4  64.4 183.7  52.6  2.4  10.5  4.6  4  clayy SILT to silty CLAY   115  2.0   32   26   16  -   -   3.7 9.9  31 2.52  15
  10.66  97.4 118.7 166.0  97.6  1.9   7.3  2.0  5  silty SAND to sandy SILT   120  4.0   30   24   24  73  43   -   -   15 2.07  16
  10.83  88.8 107.4 187.1  89.0  2.7   6.0  3.0  5  silty SAND to sandy SILT   120  4.0   27   22   23  69  42   -   -   20 2.23  16
  10.99  97.1 116.5 199.4  97.2  3.0   4.9  3.1  5  silty SAND to sandy SILT   120  4.0   29   24   25  72  43   -   -   20 2.22  16
  11.16  98.6 117.4 221.2  98.6  3.7   4.1  3.8  8  stiff SAND to clayy SAND   115  1.0  100   99   26  -   -   6.5 9.9  22 2.28  16
  11.32  74.2  87.8 231.8  74.3  3.9   7.5  5.3  9  very stiff fine SOIL       120  2.0   44   37   21  63  41   -   -   30 2.47  30
  11.48  80.2  94.1 218.2  80.4  3.6  11.9  4.5  9  very stiff fine SOIL       120  2.0   47   40   22  65  41   -   -   26 2.40  30
  11.65  81.2  94.6 217.2  81.3  3.6   7.8  4.5  9  very stiff fine SOIL       120  2.0   47   41   22  65  41   -   -   26 2.40  30
  11.81  73.3  84.8 208.6  73.4  3.3   6.7  4.6  4  clayy SILT to silty CLAY   115  2.0   42   37   20  -   -   5.1 9.9  28 2.43  15
  11.98  64.1  73.8 197.6  64.3  3.0   6.2  4.7  4  clayy SILT to silty CLAY   115  2.0   37   32   18  -   -   4.5 9.9  30 2.48  15
  12.14  51.9  59.3 197.0  52.0  2.8   5.7  5.5  4  clayy SILT to silty CLAY   115  2.0   30   26   15  -   -   3.6 9.9  35 2.60  15
  12.30  50.8  62.1 198.7  50.9  2.7   6.8  5.4  4  clayy SILT to silty CLAY   115  2.0   31   25   16  -   -   3.5 9.9  34 2.58  15
  12.47  55.9  63.1 188.8  56.1  2.7   8.0  4.9  4  clayy SILT to silty CLAY   115  2.0   32   28   16  -   -   3.9 9.9  33 2.54  15
  12.63  54.9  61.6 187.1  55.1  2.7   7.2  4.9  4  clayy SILT to silty CLAY   115  2.0   31   27   15  -   -   3.8 9.9  33 2.55  15
  12.80  51.8  57.7 178.8  51.9  2.5   5.7  4.8  4  clayy SILT to silty CLAY   115  2.0   29   26   14  -   -   3.6 9.9  34 2.56  15
  12.96  48.3  53.4 164.2  48.4  2.1   5.5  4.4  4  clayy SILT to silty CLAY   115  2.0   27   24   13  -   -   3.4 9.9  33 2.56  15
  13.12  45.7  50.2 153.6  45.8  1.8   5.0  4.1  4  clayy SILT to silty CLAY   115  2.0   25   23   13  -   -   3.2 9.9  33 2.55  15
  13.29  42.1  46.1 150.5  42.2  1.8   4.6  4.2  4  clayy SILT to silty CLAY   115  2.0   23   21   12  -   -   2.9 9.9  35 2.59  15
  13.45  38.1  47.7   -    38.2  1.8   4.5  4.8  4  clayy SILT to silty CLAY   115  2.0   24   19   12  -   -   2.6 9.9  36 2.62  15
  13.62  38.1  47.2   -    38.2  1.7   4.6  4.6  4  clayy SILT to silty CLAY   115  2.0   24   19   12  -   -   2.6 9.9  36 2.61  15
  13.78  38.9  41.8 138.9  39.0  1.5   4.8  4.0  4  clayy SILT to silty CLAY   115  2.0   21   19   11  -   -   2.7 9.9  35 2.60  15
  13.94  37.9  40.5 127.9  38.0  1.3   4.6  3.5  4  clayy SILT to silty CLAY   115  2.0   20   19   10  -   -   2.6 9.9  34 2.57  15
  14.11  34.4  41.2   -    34.5  1.4   4.3  4.1  4  clayy SILT to silty CLAY   115  2.0   21   17   11  -   -   2.4 9.9  36 2.62  15
  14.27  30.6  36.2   -    30.7  1.6   4.1  5.4  3  silty CLAY to CLAY         115  1.5   24   20   10  -   -   2.1 9.9  43 2.74  15
  14.44  29.1  34.0   -    29.1  1.7   4.0  6.0  3  silty CLAY to CLAY         115  1.5   23   19   10  -   -   2.0 9.9  46 2.79  15
  14.60  31.7  36.6   -    31.7  1.6   4.0  5.3  3  silty CLAY to CLAY         115  1.5   24   21   10  -   -   2.2 9.9  42 2.73  15
  14.76  33.1  37.9   -    33.2  1.6   4.0  4.8  3  silty CLAY to CLAY         115  1.5   25   22   10  -   -   2.3 9.9  40 2.69  15
  14.93  33.1  37.5   -    33.1  1.4   3.7  4.2  4  clayy SILT to silty CLAY   115  2.0   19   17   10  -   -   2.3 9.9  38 2.65  15
  15.09  33.4  37.4   -    33.5  1.2   3.6  3.6  4  clayy SILT to silty CLAY   115  2.0   19   17   10  -   -   2.3 9.9  36 2.60  15
  15.26  33.8  34.6 107.6  33.9  0.9   3.4  2.8  4  clayy SILT to silty CLAY   115  2.0   17   17    9  -   -   2.3 9.9  34 2.56  15
  15.42  28.2  31.0   -    28.3  0.9   2.3  3.2  4  clayy SILT to silty CLAY   115  2.0   15   14    8  -   -   1.9 9.9  37 2.63  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  15.58  25.5  27.7   -    25.6  1.0   2.2  4.1  4  clayy SILT to silty CLAY   115  2.0   14   13    8  -   -   1.7 8.8  43 2.74  15
  15.75  25.9  27.8   -    25.9  1.1   2.3  4.3  3  silty CLAY to CLAY         115  1.5   19   17    8  -   -   1.8 8.9  44 2.76  15
  15.91  26.5  28.2   -    26.5  1.1   2.4  4.3  3  silty CLAY to CLAY         115  1.5   19   18    8  -   -   1.8 9.0  43 2.75  15
  16.08  28.4  29.9   -    28.4  1.0   2.4  3.8  4  clayy SILT to silty CLAY   115  2.0   15   14    8  -   -   1.9 9.5  40 2.70  15
  16.24  29.2  30.5   -    29.2  0.9   2.3  3.1  4  clayy SILT to silty CLAY   115  2.0   15   15    8  -   -   2.0 9.7  37 2.64  15
  16.40  28.2  29.2   -    28.3  0.8   2.3  3.1  4  clayy SILT to silty CLAY   115  2.0   15   14    8  -   -   1.9 9.3  38 2.65  15
  16.57  27.9  28.6   -    28.0  0.8   2.2  2.9  4  clayy SILT to silty CLAY   115  2.0   14   14    7  -   -   1.9 9.1  37 2.63  15
  16.73  28.3  28.7   -    28.3  0.7   2.1  2.6  4  clayy SILT to silty CLAY   115  2.0   14   14    7  -   -   1.9 9.1  36 2.60  15
  16.90  29.3  28.5  89.7  29.3  0.6   1.7  2.3  4  clayy SILT to silty CLAY   115  2.0   14   15    7  -   -   2.0 9.4  34 2.57  15
  17.06  29.3  28.4  85.5  29.3  0.6   1.6  2.1  4  clayy SILT to silty CLAY   115  2.0   14   15    7  -   -   2.0 9.3  33 2.55  15
  17.23  27.7  26.7  84.4  27.8  0.6   1.5  2.1  4  clayy SILT to silty CLAY   115  2.0   13   14    7  -   -   1.9 8.7  34 2.57  15
  17.39  25.7  25.1   -    25.7  0.6   1.4  2.3  4  clayy SILT to silty CLAY   115  2.0   13   13    6  -   -   1.7 7.9  36 2.62  15
  17.55  25.4  24.6   -    25.4  0.6   1.2  2.4  4  clayy SILT to silty CLAY   115  2.0   12   13    6  -   -   1.7 7.8  37 2.64  15
  17.72  27.3  26.2   -    27.3  0.6   1.2  2.4  4  clayy SILT to silty CLAY   115  2.0   13   14    7  -   -   1.9 8.3  36 2.62  15
  17.88  29.1  27.5  90.9  29.1  0.7   1.4  2.4  4  clayy SILT to silty CLAY   115  2.0   14   15    7  -   -   2.0 8.8  35 2.60  15
  18.05  31.0  29.2  91.7  31.0  0.7   1.5  2.3  4  clayy SILT to silty CLAY   115  2.0   15   16    7  -   -   2.1 9.3  34 2.57  15
  18.21  34.3  32.2  93.0  34.3  0.7   1.4  2.2  4  clayy SILT to silty CLAY   115  2.0   16   17    8  -   -   2.3 9.9  32 2.52  15
  18.37  38.0  35.5  93.9  38.1  0.8   1.1  2.1  5  silty SAND to sandy SILT   120  4.0    9   10    9  33  34   -   -   30 2.47  16
  18.54  39.9  37.1  94.2  39.9  0.8   1.2  2.1  5  silty SAND to sandy SILT   120  4.0    9   10    9  34  35   -   -   29 2.45  16
  18.70  38.6  35.8  93.1  38.6  0.8   1.1  2.1  5  silty SAND to sandy SILT   120  4.0    9   10    9  33  34   -   -   29 2.47  16
  18.87  38.0  35.0  92.9  38.0  0.8   1.1  2.1  5  silty SAND to sandy SILT   120  4.0    9    9    8  32  34   -   -   30 2.48  16
  19.03  37.3  34.2  92.7  37.3  0.8   1.1  2.1  5  silty SAND to sandy SILT   120  4.0    9    9    8  32  34   -   -   30 2.49  16
  19.19  36.6  33.5  93.9  36.7  0.8   1.0  2.2  4  clayy SILT to silty CLAY   115  2.0   17   18    8  -   -   2.5 9.9  31 2.51  15
  19.36  36.4  33.1  96.0  36.4  0.8   1.0  2.3  4  clayy SILT to silty CLAY   115  2.0   17   18    8  -   -   2.5 9.9  32 2.53  15
  19.52  38.0  34.4  97.7  38.0  0.9   1.0  2.3  4  clayy SILT to silty CLAY   115  2.0   17   19    8  -   -   2.6 9.9  31 2.51  15
  19.69  40.7  36.7  96.3  40.7  0.9   1.1  2.2  5  silty SAND to sandy SILT   120  4.0    9   10    9  34  34   -   -   29 2.47  16
  19.85  41.6  37.4  95.1  41.6  0.8   1.1  2.1  5  silty SAND to sandy SILT   120  4.0    9   10    9  35  34   -   -   29 2.45  16
  20.01  41.9  37.5  92.7  41.9  0.8   1.1  2.0  5  silty SAND to sandy SILT   120  4.0    9   10    9  35  34   -   -   28 2.44  16
  20.18  36.4  32.5  94.3  36.4  0.8   0.8  2.3  4  clayy SILT to silty CLAY   115  2.0   16   18    8  -   -   2.5 9.8  32 2.53  15
  20.34  32.4  27.1   -    32.4  0.9   0.8  2.9  4  clayy SILT to silty CLAY   115  2.0   14   16    7  -   -   2.2 8.6  38 2.65  15
  20.51  30.0  24.8   -    30.0  1.1   0.8  3.7  4  clayy SILT to silty CLAY   115  2.0   12   15    7  -   -   2.0 7.9  43 2.75  15
  20.67  27.1  22.3   -    27.2  1.3   0.9  4.9  3  silty CLAY to CLAY         115  1.5   15   18    7  -   -   1.8 7.0  50 2.87  15
  20.83  24.3  19.8   -    24.3  1.3   0.9  5.5  3  silty CLAY to CLAY         115  1.5   13   16    6  -   -   1.6 6.2  55 2.94  15
  21.00  24.9  20.2   -    25.0  1.2   2.1  4.9  3  silty CLAY to CLAY         115  1.5   13   17    6  -   -   1.7 6.3  52 2.90  15
  21.16  25.6  20.5   -    25.6  1.2   1.6  4.9  3  silty CLAY to CLAY         115  1.5   14   17    6  -   -   1.7 6.4  52 2.90  15
  21.33  25.6  20.4   -    25.6  1.2   1.5  5.1  3  silty CLAY to CLAY         115  1.5   14   17    6  -   -   1.7 6.4  53 2.91  15
  21.49  25.4  20.1   -    25.4  1.2   1.2  5.2  3  silty CLAY to CLAY         115  1.5   13   17    6  -   -   1.7 6.3  53 2.92  15
  21.65  26.7  21.0   -    26.7  1.2   2.1  4.8  3  silty CLAY to CLAY         115  1.5   14   18    6  -   -   1.8 6.6  51 2.88  15
  21.82  28.4  22.2   -    28.5  1.2   0.9  4.3  3  silty CLAY to CLAY         115  1.5   15   19    6  -   -   1.9 7.0  48 2.83  15
  21.98  28.8  22.3   -    28.8  1.1   1.4  3.9  3  silty CLAY to CLAY         115  1.5   15   19    6  -   -   1.9 7.0  46 2.81  15
  22.15  28.4  21.9   -    28.5  1.0   2.1  3.5  4  clayy SILT to silty CLAY   115  2.0   11   14    6  -   -   1.9 6.9  45 2.78  15
  22.31  30.9  23.6   -    30.9  0.8   2.5  2.7  4  clayy SILT to silty CLAY   115  2.0   12   15    6  -   -   2.1 7.4  39 2.68  15
  22.47  32.7  24.7   -    32.7  0.7   0.8  2.1  4  clayy SILT to silty CLAY   115  2.0   12   16    6  -   -   2.2 7.8  35 2.60  15
  22.64  33.4  28.1  83.0  33.4  0.6   0.9  1.9  4  clayy SILT to silty CLAY   115  2.0   14   17    7  -   -   2.3 8.0  32 2.54  15
  22.80  33.7  28.3  82.4  33.7  0.6   0.8  1.9  4  clayy SILT to silty CLAY   115  2.0   14   17    7  -   -   2.3 8.0  32 2.53  15
  22.97  32.6  24.2   -    32.6  0.7   0.8  2.1  4  clayy SILT to silty CLAY   115  2.0   12   16    6  -   -   2.2 7.6  36 2.61  15
  23.13  31.5  23.2   -    31.5  0.7   0.8  2.4  4  clayy SILT to silty CLAY   115  2.0   12   16    6  -   -   2.1 7.3  39 2.66  15
  23.30  30.3  22.2   -    30.3  0.9   0.8  3.2  4  clayy SILT to silty CLAY   115  2.0   11   15    6  -   -   2.0 7.0  43 2.75  15
  23.46  28.7  20.8   -    28.7  1.1   1.0  3.9  3  silty CLAY to CLAY         115  1.5   14   19    6  -   -   1.9 6.5  48 2.83  15
  23.62  28.0  20.2   -    28.0  1.1   1.1  4.3  3  silty CLAY to CLAY         115  1.5   13   19    6  -   -   1.9 6.3  50 2.87  15
  23.79  28.6  20.5   -    28.6  1.2   2.1  4.4  3  silty CLAY to CLAY         115  1.5   14   19    6  -   -   1.9 6.4  50 2.87  15
  23.95  29.3  20.9   -    29.4  1.2   2.6  4.3  3  silty CLAY to CLAY         115  1.5   14   20    6  -   -   2.0 6.6  49 2.85  15
  24.12  30.9  21.9   -    31.0  1.1   3.5  3.9  3  silty CLAY to CLAY         115  1.5   15   21    6  -   -   2.1 6.9  46 2.81  15
  24.28  33.5  23.5   -    33.6  1.0   3.5  3.2  4  clayy SILT to silty CLAY   115  2.0   12   17    6  -   -   2.3 7.4  42 2.73  15
  24.44  34.2  23.9   -    34.3  1.0   2.6  3.1  4  clayy SILT to silty CLAY   115  2.0   12   17    6  -   -   2.3 7.5  41 2.72  15
  24.61  31.4  21.8   -    31.5  1.1   1.3  3.7  3  silty CLAY to CLAY         115  1.5   15   21    6  -   -   2.1 6.9  46 2.80  15
  24.77  28.9  19.9   -    29.0  1.1   2.2  4.0  3  silty CLAY to CLAY         115  1.5   13   19    6  -   -   1.9 6.2  49 2.85  15
  24.94  28.7  19.7   -    28.8  1.0   2.6  3.7  3  silty CLAY to CLAY         115  1.5   13   19    6  -   -   1.9 6.2  48 2.84  15
  25.10  29.0  19.7   -    29.0  1.0   2.5  3.7  3  silty CLAY to CLAY         115  1.5   13   19    6  -   -   1.9 6.2  48 2.83  15
  25.26  29.4  19.8   -    29.4  1.1   2.2  3.9  3  silty CLAY to CLAY         115  1.5   13   20    6  -   -   2.0 6.2  49 2.84  15
  25.43  30.3  20.3   -    30.4  1.3   2.3  4.6  3  silty CLAY to CLAY         115  1.5   14   20    6  -   -   2.0 6.4  51 2.88  15
  25.59  33.3  22.2   -    33.4  1.6   3.4  5.0  3  silty CLAY to CLAY         115  1.5   15   22    7  -   -   2.2 7.0  51 2.88  15
  25.76  35.8  23.7   -    35.8  1.7   2.4  5.0  3  silty CLAY to CLAY         115  1.5   16   24    7  -   -   2.4 7.5  49 2.86  15
  25.92  39.2  25.8   -    39.3  1.8   3.6  4.8  3  silty CLAY to CLAY         115  1.5   17   26    7  -   -   2.7 8.2  47 2.81  15
  26.08  39.7  26.0   -    39.7  1.8   3.6  4.8  3  silty CLAY to CLAY         115  1.5   17   26    7  -   -   2.7 8.2  47 2.81  15
  26.25  37.6  24.5   -    37.7  1.9   3.6  5.2  3  silty CLAY to CLAY         115  1.5   16   25    7  -   -   2.5 7.7  49 2.85  15
  26.41  34.7  22.5   -    34.8  2.0   4.9  5.9  3  silty CLAY to CLAY         115  1.5   15   23    7  -   -   2.3 7.1  53 2.92  15
  26.58  34.9  22.4   -    35.0  2.0   5.0  5.9  3  silty CLAY to CLAY         115  1.5   15   23    7  -   -   2.4 7.1  53 2.92  15
  26.74  35.9  22.9   -    36.0  2.0   5.0  5.7  3  silty CLAY to CLAY         115  1.5   15   24    7  -   -   2.4 7.2  52 2.90  15
  26.90  33.6  21.4   -    33.7  1.9   4.9  5.8  3  silty CLAY to CLAY         115  1.5   14   22    7  -   -   2.3 6.7  54 2.93  15
  27.07  31.2  19.7   -    31.3  1.8   4.0  6.0  3  silty CLAY to CLAY         115  1.5   13   21    6  -   -   2.1 6.2  57 2.97  15
  27.23  30.0  18.8   -    30.1  1.8   4.1  6.2  3  silty CLAY to CLAY         115  1.5   13   20    6  -   -   2.0 5.9  58 3.00  15
  27.40  29.5  18.4   -    29.6  1.6   2.5  5.6  3  silty CLAY to CLAY         115  1.5   12   20    6  -   -   2.0 5.7  57 2.98  15
  27.56  31.8  19.7   -    31.9  1.7   3.3  5.8  3  silty CLAY to CLAY         115  1.5   13   21    6  -   -   2.1 6.2  56 2.96  15
  27.72  30.4  18.8   -    30.5  1.8   3.1  6.1  3  silty CLAY to CLAY         115  1.5   13   20    6  -   -   2.0 5.9  58 2.99  15
  27.89  29.7  18.2   -    29.8  1.8   4.6  6.3  3  silty CLAY to CLAY         115  1.5   12   20    6  -   -   2.0 5.7  59 3.01  15
  28.05  28.3  17.2   -    28.4  1.6   5.0  6.1  3  silty CLAY to CLAY         115  1.5   11   19    6  -   -   1.9 5.4  60 3.02  15
  28.22  27.0  16.3   -    27.1  1.5   5.8  6.0  3  silty CLAY to CLAY         115  1.5   11   18    5  -   -   1.8 5.1  61 3.03  15
  28.38  26.0  15.7   -    26.1  1.5   6.2  6.2  3  silty CLAY to CLAY         115  1.5   10   17    5  -   -   1.7 4.8  63 3.06  15
  28.54  26.0  15.6   -    26.1  1.5   6.2  6.2  3  silty CLAY to CLAY         115  1.5   10   17    5  -   -   1.7 4.8  63 3.06  15
  28.71  26.1  15.6   -    26.3  1.6   6.5  6.6  3  silty CLAY to CLAY         115  1.5   10   17    5  -   -   1.7 4.8  64 3.08  15
  28.87  28.2  16.7   -    28.3  1.7   6.6  6.5  3  silty CLAY to CLAY         115  1.5   11   19    6  -   -   1.9 5.2  62 3.05  15
  29.04  28.4  16.8   -    28.6  1.6   6.6  6.2  3  silty CLAY to CLAY         115  1.5   11   19    5  -   -   1.9 5.2  61 3.03  15
  29.20  25.4  14.9   -    25.5  1.5   5.9  6.3  3  silty CLAY to CLAY         115  1.5   10   17    5  -   -   1.7 4.6  64 3.08  15
  29.36  22.6  13.2   -    22.7  1.2   7.0  5.9  3  silty CLAY to CLAY         115  1.5    9   15    5  -   -   1.5 4.0  66 3.11  15
  29.53  21.8  12.6   -    21.9  1.3   7.6  6.5  3  silty CLAY to CLAY         115  1.5    8   15    4  -   -   1.4 3.8  69 3.15  15
  29.69  23.9  13.8   -    24.0  1.4   7.9  6.4  3  silty CLAY to CLAY         115  1.5    9   16    5  -   -   1.6 4.2  66 3.11  15
  29.86  23.9  13.7   -    24.1  1.4   7.0  6.2  3  silty CLAY to CLAY         115  1.5    9   16    5  -   -   1.6 4.2  66 3.10  15
  30.02  20.8  11.9   -    20.9  1.3   6.8  6.7  3  silty CLAY to CLAY         115  1.5    8   14    4  -   -   1.3 3.6  72 3.18  15
  30.19  20.6  11.7   -    20.8  1.2   8.3  6.6  3  silty CLAY to CLAY         115  1.5    8   14    4  -   -   1.3 3.5  72 3.18  15
  30.35  21.7  12.2   -    21.9  1.2   8.3  5.8  3  silty CLAY to CLAY         115  1.5    8   14    4  -   -   1.4 3.7  68 3.13  15
  30.51  21.2  11.9   -    21.3  1.1   8.4  5.8  3  silty CLAY to CLAY         115  1.5    8   14    4  -   -   1.4 3.6  68 3.14  15
  30.68  18.9  10.6   -    19.1  0.9   8.8  5.2  3  silty CLAY to CLAY         115  1.5    7   13    4  -   -   1.2 3.2  70 3.16  15
  30.84  18.4  10.2   -    18.6  0.9   8.9  5.1  3  silty CLAY to CLAY         115  1.5    7   12    4  -   -   1.2 3.0  70 3.16  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 3
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              CPT Date:     9/26/2018 10:57:33 AM                                                                           Project No:  2016-146
              GW During Test:  35 ft                                                                                           Cone/Rig:  DDG1418
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   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  31.01  17.0   9.4   -    17.1  0.8   8.7  5.5  3  silty CLAY to CLAY         115  1.5    6   11    3  -   -   1.1 2.8  74 3.22  15
  31.17  15.1   8.3   -    15.3  0.8   8.9  5.9  3  silty CLAY to CLAY         115  1.5    6   10    3  -   -   0.9 2.4  79 3.28  15
  31.33  15.4   8.4   -    15.6  0.8  10.4  5.7  3  silty CLAY to CLAY         115  1.5    6   10    3  -   -   1.0 2.4  78 3.26  15
  31.50  15.1   8.2   -    15.3  0.7  10.9  5.4  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.4  78 3.26  15
  31.66  15.3   8.3   -    15.5  0.7  11.2  5.4  3  silty CLAY to CLAY         115  1.5    6   10    3  -   -   0.9 2.4  78 3.26  15
  31.83  15.0   8.1   -    15.2  0.7  11.6  5.1  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.3  77 3.25  15
  31.99  14.3   7.6   -    14.5  0.6  11.8  5.1  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.2  79 3.27  15
  32.15  14.4   7.7   -    14.7  0.6  12.2  4.5  3  silty CLAY to CLAY         115  1.5    5   10    3  -   -   0.9 2.2  76 3.24  15
  32.32  13.7   7.3   -    13.9  0.6  12.6  5.2  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 2.1  81 3.30  15
  32.48  13.0   6.9   -    13.2  0.6  12.9  5.4  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 1.9  84 3.33  15
  32.65  12.4   6.5   -    12.6  0.6  13.1  5.8  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.8  87 3.37  15
  32.81  13.3   7.0   -    13.6  0.5  13.6  4.4  3  silty CLAY to CLAY         115  1.5    5    9    3  -   -   0.8 2.0  79 3.28  15
  32.97  12.1   6.3   -    12.4  0.4  13.7  3.6  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.7  79 3.27  15
  33.14  10.5   5.4   -    10.8  0.4  13.9  4.1  3  silty CLAY to CLAY         115  1.5    4    7    2  -   -   0.6 1.5  87 3.36  15
  33.30   8.7   4.5   -     9.0  0.4  14.1  5.2  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.2  95 3.51  15
  33.47   9.4   4.8   -     9.7  0.3  14.2  4.6  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.3  94 3.45  15
  33.63   9.6   4.9   -     9.9  0.5  14.2  6.0  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.3  95 3.50  15
  33.79   9.0   4.5   -     9.2  0.5  14.1  6.5  2  Organic SOILS - Peats      100  1.0    5    9    2  -   -   0.7 1.2  95 3.56  10
  33.96   8.8   4.5   -     9.1  0.4  14.3  5.9  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  95 3.54  15
  34.12  10.2   5.1   -    10.5  0.4  13.4  5.0  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.4  93 3.44  15
  34.29   8.5   4.3   -     8.8  0.3  13.8  5.3  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  95 3.54  15
  34.45   8.4   4.2   -     8.7  0.3  14.1  5.3  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.55  15
  34.61   8.5   4.2   -     8.8  0.3  14.5  4.8  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  95 3.52  15
  34.78   8.0   3.9   -     8.2  0.3  14.6  4.9  3  silty CLAY to CLAY         115  1.5    3    5    2  -   -   0.4 1.0  95 3.56  15
  34.94   7.1   3.5   -     7.4  0.2  15.0  4.9  3  silty CLAY to CLAY         115  1.5    2    5    2  -   -   0.4 0.8  95 3.62  15
  35.11   7.4   3.6   -     7.7  0.3  15.4  4.9  3  silty CLAY to CLAY         115  1.5    2    5    2  -   -   0.4 0.9  95 3.60  15
  35.27   7.6   3.7   -     7.9  0.3  15.6  5.5  2  Organic SOILS - Peats      100  1.0    4    8    2  -   -   0.6 0.9  95 3.61  10
  35.43   8.4   4.1   -     8.7  0.3  16.1  4.6  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.0  95 3.52  15
  35.60   8.6   4.2   -     8.9  0.3  16.3  4.2  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  95 3.49  15
  35.76   7.9   3.8   -     8.2  0.5  16.6  7.7  2  Organic SOILS - Peats      100  1.0    4    8    2  -   -   0.6 0.9  95 3.68  10
  35.93   7.7   3.8   -     8.1  0.4  17.0  7.3  2  Organic SOILS - Peats      100  1.0    4    8    2  -   -   0.6 0.9  95 3.68  10
  36.09   7.2   3.5   -     7.6  0.2  17.3  3.5  3  silty CLAY to CLAY         115  1.5    2    5    2  -   -   0.4 0.8  95 3.55  15
  36.26   9.1   4.4   -     9.4  0.2  16.2  2.7  3  silty CLAY to CLAY         115  1.5    3    6    2  -   -   0.5 1.1  87 3.37  15
  36.42   7.9   3.8   -     8.3  0.1  16.9  2.5  3  silty CLAY to CLAY         115  1.5    3    5    2  -   -   0.4 0.9  92 3.43  15
  36.58   7.4   3.6   -     7.7  0.2  17.4  3.0  3  silty CLAY to CLAY         115  1.5    2    5    2  -   -   0.4 0.8  95 3.50  15
  36.75   7.3   3.5   -     7.6  0.2  18.0  3.7  3  silty CLAY to CLAY         115  1.5    2    5    2  -   -   0.4 0.8  95 3.56  15
  36.91   7.5   3.6   -     7.9  0.3  18.5  5.5  2  Organic SOILS - Peats      100  1.0    4    8    2  -   -   0.6 0.8  95 3.63  10
  37.08  10.0   4.8   -    10.3  0.4  18.9  5.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  95 3.49  15
  37.24  12.7   6.1   -    13.1  0.8  19.0  7.6  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.7  95 3.47  15
  37.40  13.4   6.4   -    13.7  0.8  18.1  7.4  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.8  94 3.45  15
  37.57  13.8   6.6   -    14.2  0.7  18.3  6.4  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.8  89 3.40  15
  37.73  16.7   8.0   -    17.0  0.7  11.2  4.5  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 2.3  75 3.23  15
  37.90  14.1   6.7   -    14.3  0.5  11.3  4.5  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.9  82 3.31  15
  38.06  10.1   4.8   -    10.4  0.4  12.7  5.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  95 3.49  15
  38.22  10.5   5.0   -    10.8  0.5  13.8  5.9  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.3  95 3.50  15
  38.39  11.3   5.3   -    11.6  0.6  14.1  6.2  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.6 1.4  95 3.48  15
  38.55  16.4   7.7   -    16.7  0.5  15.1  3.7  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 2.2  73 3.19  15
  38.72  30.5  14.3   -    30.8  0.5  13.6  1.8  4  clayy SILT to silty CLAY   115  2.0    7   15    4  -   -   2.0 4.4  45 2.77  15
  38.88  29.7  13.9   -    29.7  0.4   1.9  1.6  4  clayy SILT to silty CLAY   115  2.0    7   15    4  -   -   1.9 4.2  43 2.75  15
  39.04  21.2   9.9   -    21.2  0.5   1.7  2.4  3  silty CLAY to CLAY         115  1.5    7   14    3  -   -   1.3 2.9  58 2.99  15
  39.21  14.5   6.7   -    14.5  0.7   2.7  5.7  3  silty CLAY to CLAY         115  1.5    4   10    3  -   -   0.9 1.9  86 3.36  15
  39.37  12.5   5.8   -    12.6  0.6   3.8  6.2  3  silty CLAY to CLAY         115  1.5    4    8    3  -   -   0.7 1.6  93 3.44  15
  39.54  25.2  11.7   -    25.3  0.5   4.7  2.0  4  clayy SILT to silty CLAY   115  2.0    6   13    3  -   -   1.6 3.5  50 2.87  15
  39.70  35.6  16.5   -    35.6  0.5   2.5  1.4  4  clayy SILT to silty CLAY   115  2.0    8   18    4  -   -   2.4 5.1  38 2.66  15
  39.86  23.5  10.9   -    23.5  0.4   1.4  1.7  4  clayy SILT to silty CLAY   115  2.0    5   12    3  -   -   1.5 3.2  50 2.87  15
  40.03  13.9   6.4   -    13.9  0.2   2.1  2.1  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.8  69 3.15  15
  40.19  10.1   4.7   -    10.1  0.3   3.0  3.3  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  89 3.40  15
  40.36  10.8   5.0   -    10.9  0.6   4.2  7.1  2  Organic SOILS - Peats      100  1.0    5   11    2  -   -   0.9 1.3  95 3.55  10
  40.52  11.4   5.2   -    11.5  0.8   5.1  8.8  2  Organic SOILS - Peats      100  1.0    5   11    3  -   -   1.0 1.4  95 3.58  10
  40.68  13.6   6.2   -    13.7  0.8   5.9  6.8  3  silty CLAY to CLAY         115  1.5    4    9    3  -   -   0.8 1.7  93 3.44  15
  40.85  31.5  14.4   -    31.6  0.9   4.6  3.1  3  silty CLAY to CLAY         115  1.5   10   21    4  -   -   2.1 4.4  52 2.90  15
  41.01  29.8  13.6   -    29.9  0.9   1.9  3.2  3  silty CLAY to CLAY         115  1.5    9   20    4  -   -   2.0 4.1  54 2.93  15
  41.18  18.7   8.5   -    18.7  0.9   1.4  5.5  3  silty CLAY to CLAY         115  1.5    6   12    3  -   -   1.2 2.5  77 3.25  15
  41.34  16.8   7.6   -    16.8  1.0   2.2  6.6  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 2.2  85 3.35  15
  41.50  17.6   8.0   -    17.6  1.0   2.6  6.5  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 2.3  83 3.33  15
  41.67  22.1  10.0   -    22.1  0.8   3.0  3.9  3  silty CLAY to CLAY         115  1.5    7   15    3  -   -   1.4 2.9  66 3.10  15
  41.83  37.9  17.1   -    38.0  0.7   2.9  1.9  4  clayy SILT to silty CLAY   115  2.0    9   19    5  -   -   2.5 5.3  41 2.72  15
  42.00  29.1  13.2   -    29.1  0.6   1.3  2.2  4  clayy SILT to silty CLAY   115  2.0    7   15    4  -   -   1.9 4.0  49 2.85  15
  42.16  19.9   9.0   -    19.9  0.5   1.0  3.1  3  silty CLAY to CLAY         115  1.5    6   13    3  -   -   1.2 2.6  65 3.09  15
  42.32  12.8   5.8   -    12.9  0.5   1.6  4.7  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.5  88 3.38  15
  42.49  12.2   5.5   -    12.3  0.4   2.3  4.2  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  88 3.38  15
  42.65  12.7   5.7   -    12.7  0.4   2.6  3.6  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.5  83 3.33  15
  42.82  12.4   5.5   -    12.4  0.3   3.0  3.3  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.5  83 3.32  15
  42.98  13.0   5.8   -    13.1  0.5   3.5  4.6  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.6  87 3.37  15
  43.15  12.3   5.5   -    12.4  0.8   3.9  8.6  2  Organic SOILS - Peats      100  1.0    5   12    3  -   -   1.1 1.4  95 3.56  10
  43.31  15.4   6.9   -    15.5  1.4   4.5  9.9  2  Organic SOILS - Peats      100  1.0    7   15    3  -   -   1.4 1.9  95 3.50  10
  43.47  30.8  13.7   -    30.9  1.4   4.7  5.0  3  silty CLAY to CLAY         115  1.5    9   21    5  -   -   2.0 4.1  62 3.05  15
  43.64  42.5  18.8   -    42.5  0.8   1.9  2.0  4  clayy SILT to silty CLAY   115  2.0    9   21    5  -   -   2.8 5.8  40 2.69  15
  43.80  56.0  36.2  74.9  56.1  0.7   1.0  1.2  5  silty SAND to sandy SILT   120  4.0    9   14    8  33  32   -   -   24 2.34  16
  43.97  60.0  38.7  79.9  60.0  0.8  -0.3  1.4  5  silty SAND to sandy SILT   120  4.0   10   15    9  36  33   -   -   24 2.33  16
  44.13  42.7  18.8   -    42.7  0.9   0.0  2.3  4  clayy SILT to silty CLAY   115  2.0    9   21    5  -   -   2.9 5.8  42 2.73  15
  44.29  26.7  11.8   -    26.7  0.9  -0.7  3.5  3  silty CLAY to CLAY         115  1.5    8   18    4  -   -   1.7 3.5  59 3.01  15
  44.46  17.6   7.7   -    17.6  0.7  -0.1  4.9  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 2.2  78 3.27  15
  44.62  12.6   5.5   -    12.6  0.6   1.1  5.8  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  95 3.45  15
  44.79  11.7   5.1   -    11.7  0.5   1.6  5.4  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  95 3.47  15
  44.95  11.3   5.0   -    11.4  0.5   2.0  5.8  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.6 1.3  95 3.50  15
  45.11  11.6   5.1   -    11.7  0.5   2.4  5.4  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  95 3.47  15
  45.28  11.4   4.9   -    11.4  0.5   2.7  5.6  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.6 1.3  95 3.50  15
  45.44  11.1   4.8   -    11.1  0.5   3.1  5.7  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.2  95 3.52  15
  45.61  11.3   4.9   -    11.4  0.5   3.4  5.9  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.6 1.2  95 3.51  15
  45.77  11.6   5.0   -    11.7  0.5   3.7  5.3  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  95 3.47  15
  45.93  11.9   5.1   -    11.9  0.5   3.9  5.8  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  95 3.49  15
  46.10  12.5   5.4   -    12.6  0.5   4.2  5.4  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  94 3.45  15
  46.26  13.3   5.7   -    13.5  0.5   6.3  5.0  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.8 1.5  90 3.40  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                                Middle Earth Geo Testing



 
 
 
 

US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 4
              Data File:    SDF(112).cpt                                                                             Sounding ID:  CPT-18-NO-005
              CPT Date:     9/26/2018 10:57:33 AM                                                                           Project No:  2016-146
              GW During Test:  35 ft                                                                                           Cone/Rig:  DDG1418
              

   .      .     *     .     *    .     .    .    *            *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  46.43  12.5   5.4   -    12.6  0.5   6.6  4.7  3  silty CLAY to CLAY         115  1.5    4    8    2  -   -   0.7 1.4  91 3.42  15
  46.59  11.6   5.0   -    11.7  0.4   6.8  4.8  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  95 3.46  15
  46.75  10.8   4.6   -    10.9  0.4   7.0  5.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.52  15
  46.92  10.2   4.4   -    10.3  0.3   7.3  3.8  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.47  15
  47.08  10.2   4.3   -    10.3  0.3   7.5  4.5  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.0  95 3.51  15
  47.25  10.9   4.6   -    11.0  0.3   8.0  4.0  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  94 3.45  15
  47.41  10.7   4.5   -    10.9  0.3  10.6  4.0  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.46  15
  47.57  10.8   4.6   -    11.0  0.3  11.4  4.2  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.47  15
  47.74  10.9   4.6   -    11.2  0.4  12.0  4.9  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.50  15
  47.90  11.8   5.0   -    12.0  0.5  12.5  5.4  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  95 3.49  15
  48.07  12.8   5.4   -    13.0  0.5  13.1  5.0  3  silty CLAY to CLAY         115  1.5    4    9    2  -   -   0.7 1.4  92 3.43  15
  48.23  11.9   5.0   -    12.2  0.4  13.4  4.7  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  94 3.45  15
  48.39  11.0   4.6   -    11.2  0.3  13.8  4.1  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.46  15
  48.56  10.5   4.4   -    10.8  0.3  14.5  4.4  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.50  15
  48.72  10.5   4.4   -    10.9  0.3  15.5  4.4  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.50  15
  48.89  11.0   4.6   -    11.3  0.4  15.9  5.0  3  silty CLAY to CLAY         115  1.5    3    7    2  -   -   0.6 1.1  95 3.51  15
  49.05  12.2   5.1   -    12.5  0.4  16.7  4.8  3  silty CLAY to CLAY         115  1.5    3    8    2  -   -   0.7 1.3  94 3.45  15
  49.22  14.8   6.1   -    15.1  0.5  17.3  4.4  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.6  85 3.34  15
  49.38  16.4   6.8   -    16.7  0.6  17.8  4.7  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 1.9  82 3.31  15
  49.54  16.9   7.0   -    17.2  0.7  18.3  5.0  3  silty CLAY to CLAY         115  1.5    5   11    3  -   -   1.0 1.9  82 3.31  15
  49.71  18.2   7.5   -    18.6  0.7  18.9  4.3  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 2.1  77 3.25  15
  49.87  17.4   7.2   -    17.8  0.6  18.8  4.4  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 2.0  79 3.27  15
  50.04  17.8   7.4   -    18.2  0.7  19.3  4.5  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 2.0  78 3.27  15
  50.20  17.9   7.4   -    18.3  0.9  19.8  6.0  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 2.0  85 3.34  15
  50.36  23.6   9.7   -    24.0  1.4  22.0  6.6  3  silty CLAY to CLAY         115  1.5    6   16    4  -   -   1.5 2.8  78 3.26  15
  50.53  38.8  15.9   -    39.2  1.4  21.8  4.0  3  silty CLAY to CLAY         115  1.5   11   26    5  -   -   2.6 4.9  54 2.94  15
  50.69  45.4  18.6   -    45.5  1.4   5.4  3.3  3  silty CLAY to CLAY         115  1.5   12   30    5  -   -   3.0 5.7  48 2.83  15
  50.86  51.6  21.1   -    51.7  1.3   4.9  2.7  4  clayy SILT to silty CLAY   115  2.0   11   26    6  -   -   3.5 6.6  42 2.72  15
  51.02  42.0  17.1   -    42.1  1.1   4.8  2.7  4  clayy SILT to silty CLAY   115  2.0    9   21    5  -   -   2.8 5.3  46 2.81  15
  51.18  65.1  40.4 101.4  65.2  1.4   4.3  2.2  5  silty SAND to sandy SILT   120  4.0   10   16   10  37  33   -   -   28 2.45  16
  51.35  68.5  42.5 104.6  68.6  1.5   2.9  2.2  5  silty SAND to sandy SILT   120  4.0   11   17   10  39  33   -   -   28 2.44  16
  51.51  46.1  18.7   -    46.3  1.6   7.8  3.6  3  silty CLAY to CLAY         115  1.5   12   31    5  -   -   3.1 5.8  49 2.85  15
  51.68  51.9  21.0   -    52.1  1.6  12.5  3.3  4  clayy SILT to silty CLAY   115  2.0   11   26    6  -   -   3.5 6.5  45 2.78  15
  51.84  58.9  23.8   -    59.0  1.6   6.1  2.9  4  clayy SILT to silty CLAY   115  2.0   12   29    6  -   -   4.0 7.5  41 2.71  15
  52.00  63.1  25.5   -    63.1  1.6   4.5  2.6  4  clayy SILT to silty CLAY   115  2.0   13   32    7  -   -   4.3 8.0  38 2.65  15
  52.17  71.5  44.1  90.1  71.5  1.1   3.2  1.6  5  silty SAND to sandy SILT   120  4.0   11   18   10  40  33   -   -   24 2.33  16
  52.33  65.0  40.0  79.9  65.0  0.8   3.3  1.3  5  silty SAND to sandy SILT   120  4.0   10   16    9  37  32   -   -   23 2.31  16
  52.50 145.1  89.3 102.4 145.2  1.0   2.4  0.7  6  clean SAND to silty SAND   125  5.0   18   29   17  63  37   -   -    9 1.85  16
  52.66 163.5 100.5 107.2 163.6  0.8   6.1  0.5  6  clean SAND to silty SAND   125  5.0   20   33   18  67  38   -   -    7 1.74  16
  52.82 135.4  83.2 104.5 135.5  1.2   4.4  0.9  6  clean SAND to silty SAND   125  5.0   17   27   16  61  37   -   -   12 1.96  16
  52.99 118.8  72.9  91.8 118.8  0.9   2.9  0.8  6  clean SAND to silty SAND   125  5.0   15   24   14  57  36   -   -   12 1.97  16
  53.15 116.1  71.2  84.7 116.2  0.7   4.2  0.6  6  clean SAND to silty SAND   125  5.0   14   23   13  56  36   -   -   10 1.90  16
  53.32 108.8  66.6  90.8 108.8  1.0   2.4  0.9  6  clean SAND to silty SAND   125  5.0   13   22   13  54  36   -   -   14 2.04  16
  53.48 108.3  66.3  90.5 108.4  1.0   1.0  0.9  6  clean SAND to silty SAND   125  5.0   13   22   13  53  36   -   -   14 2.05  16
  53.64 111.7  68.3  92.8 111.7  1.1  -0.6  1.0  6  clean SAND to silty SAND   125  5.0   14   22   14  54  36   -   -   14 2.04  16
  53.81 115.4  70.4  98.7 115.3  1.3  -2.7  1.1  5  silty SAND to sandy SILT   120  4.0   18   29   14  55  36   -   -   15 2.07  16
  53.97 175.9 107.3 122.4 175.8  1.4  -4.8  0.8  6  clean SAND to silty SAND   125  5.0   21   35   20  69  38   -   -    9 1.84  16
  54.14 165.2 100.7 121.4 165.1  1.6  -3.4  1.0  6  clean SAND to silty SAND   125  5.0   20   33   19  67  38   -   -   11 1.92  16
  54.30 156.8  95.5 109.6 156.8  1.1  -2.9  0.7  6  clean SAND to silty SAND   125  5.0   19   31   18  65  38   -   -    9 1.85  16
  54.46 161.1  97.9 109.8 161.0  1.1  -2.7  0.7  6  clean SAND to silty SAND   125  5.0   20   32   18  66  38   -   -    9 1.82  16
  54.63 163.1  99.1 110.1 163.1  1.0  -4.2  0.6  6  clean SAND to silty SAND   125  5.0   20   33   18  67  38   -   -    8 1.81  16
  54.79 159.3  96.7 104.5 159.2  0.8  -5.0  0.5  6  clean SAND to silty SAND   125  5.0   19   32   17  66  38   -   -    7 1.76  16
  54.96 151.6  91.9  96.3 151.5  0.6  -4.3  0.4  6  clean SAND to silty SAND   125  5.0   18   30   16  64  38   -   -    6 1.72  16
  55.12 141.4  85.7  93.9 141.3  0.6  -4.2  0.5  6  clean SAND to silty SAND   125  5.0   17   28   16  62  37   -   -    8 1.79  16
  55.28 141.5  85.6  92.3 141.4  0.6  -4.6  0.4  6  clean SAND to silty SAND   125  5.0   17   28   15  62  37   -   -    7 1.76  16
  55.45 132.7  80.2  88.8 132.6  0.6  -2.6  0.4  6  clean SAND to silty SAND   125  5.0   16   27   15  60  37   -   -    8 1.80  16
  55.61 140.9  85.1  90.9 140.9  0.5  -2.9  0.4  6  clean SAND to silty SAND   125  5.0   17   28   15  62  37   -   -    7 1.74  16
  55.78 148.7  89.7  95.0 148.6  0.6  -2.8  0.4  6  clean SAND to silty SAND   125  5.0   18   30   16  63  37   -   -    7 1.73  16
  55.94 143.7  86.6 109.7 143.6  1.4  -2.7  1.0  6  clean SAND to silty SAND   125  5.0   17   29   17  62  37   -   -   12 1.97  16
  56.11 147.9  89.1 103.0 147.9  1.0  -2.5  0.7  6  clean SAND to silty SAND   125  5.0   18   30   17  63  37   -   -   10 1.86  16
  56.27 154.8  93.1 104.8 154.8  1.0  -1.8  0.6  6  clean SAND to silty SAND   125  5.0   19   31   17  65  38   -   -    9 1.83  16
  56.43 143.2  86.0  99.0 143.1  0.9  -1.9  0.6  6  clean SAND to silty SAND   125  5.0   17   29   16  62  37   -   -    9 1.86  16
  56.60 145.2  87.1  91.2 145.1  0.5  -3.1  0.3  6  clean SAND to silty SAND   125  5.0   17   29   15  62  37   -   -    6 1.71  16
  56.76 139.9  83.9  92.6 139.8  0.6  -2.7  0.5  6  clean SAND to silty SAND   125  5.0   17   28   15  61  37   -   -    8 1.80  16
  56.93 124.1  74.4  88.1 124.1  0.7  -2.6  0.6  6  clean SAND to silty SAND   125  5.0   15   25   14  57  36   -   -   10 1.90  16
  57.09 113.3  67.8  85.2 113.2  0.8  -3.9  0.7  6  clean SAND to silty SAND   125  5.0   14   23   13  54  36   -   -   12 1.96  16
  57.25 103.1  61.7  84.1 103.0  0.8  -4.8  0.8  6  clean SAND to silty SAND   125  5.0   12   21   12  51  35   -   -   14 2.05  16
  57.42  96.6  57.7  87.3  96.5  1.0  -5.3  1.1  5  silty SAND to sandy SILT   120  4.0   14   24   12  49  35   -   -   17 2.13  16
  57.58  94.4  56.4  94.5  94.3  1.3  -5.4  1.4  5  silty SAND to sandy SILT   120  4.0   14   24   12  48  35   -   -   19 2.20  16
  57.75  95.6  57.0  99.1  95.5  1.4  -5.4  1.5  5  silty SAND to sandy SILT   120  4.0   14   24   12  48  35   -   -   20 2.23  16
  57.91 102.7  61.2 101.4 102.6  1.5  -5.5  1.5  5  silty SAND to sandy SILT   120  4.0   15   26   13  51  35   -   -   19 2.20  16
  58.07 119.3  71.0  94.3 119.1  1.1  -5.7  0.9  6  clean SAND to silty SAND   125  5.0   14   24   14  56  36   -   -   14 2.02  16
  58.24 156.9  93.3 106.1 156.7  1.0  -5.8  0.7  6  clean SAND to silty SAND   125  5.0   19   31   17  65  38   -   -    9 1.84  16
  58.40 193.9 115.2 117.6 193.8  0.9  -5.7  0.5  6  clean SAND to silty SAND   125  5.0   23   39   20  72  39   -   -    6 1.67  16
  58.57 189.1 112.2 111.8 189.0  0.7  -4.6  0.4  6  clean SAND to silty SAND   125  5.0   22   38   19  71  39   -   -    5 1.64  16
  58.73 178.5 105.9 113.4 178.4  1.0  -5.9  0.6  6  clean SAND to silty SAND   125  5.0   21   36   19  69  38   -   -    7 1.75  16
  58.89 146.1  86.6 114.7 146.0  1.7  -6.6  1.2  6  clean SAND to silty SAND   125  5.0   17   29   17  62  37   -   -   13 2.02  16
  59.06 100.5  59.5 123.6 100.4  2.3  -6.8  2.4  5  silty SAND to sandy SILT   120  4.0   15   25   13  50  35   -   -   24 2.34  16
  59.22  70.3  26.5   -    70.2  2.5  -6.9  3.7  4  clayy SILT to silty CLAY   115  2.0   13   35    7  -   -   4.8 8.2  42 2.73  15
  59.39  61.7  23.3   -    61.6  2.1  -6.7  3.7  4  clayy SILT to silty CLAY   115  2.0   12   31    7  -   -   4.2 7.1  45 2.78  15
  59.55  68.1  25.7   -    68.0  1.9  -6.7  2.9  4  clayy SILT to silty CLAY   115  2.0   13   34    7  -   -   4.6 7.9  39 2.68  15
  59.71  72.6  27.4   -    72.4  2.1  -6.7  3.1  4  clayy SILT to silty CLAY   115  2.0   14   36    7  -   -   4.9 8.4  39 2.67  15
  59.88  80.5  30.4   -    80.4  2.1  -6.7  2.8  4  clayy SILT to silty CLAY   115  2.0   15   40    8  -   -   5.5 9.4  36 2.60  15
  60.04 116.8  68.8 111.0 116.7  1.8  -6.6  1.6  5  silty SAND to sandy SILT   120  4.0   17   29   14  55  36   -   -   18 2.18  16
  60.21 182.2 107.2 123.0 182.0  1.5  -6.5  0.9  6  clean SAND to silty SAND   125  5.0   21   36   20  69  38   -   -    9 1.85  16
  60.37 255.4 150.2 151.1 255.3  1.6  -6.5  0.6  6  clean SAND to silty SAND   125  5.0   30   51   26  80  40   -   -    5 1.65  16
  60.53 284.0 166.8 166.8 283.9  1.8  -6.5  0.6  6  clean SAND to silty SAND   125  5.0   33   57   29  84  41   -   -    5 1.61  16
  60.70 319.3 187.3 187.3 319.1  1.2  -6.4  0.4  6  clean SAND to silty SAND   125  5.0   37   64   30  88  41   -   -    5 1.44  16
  60.86 320.0 187.6 187.6 319.8  1.0  -6.3  0.3  6  clean SAND to silty SAND   125  5.0   38   64   30  88  41   -   -    5 1.39  16
  61.03 279.6 163.8 163.8 279.5  1.6  -6.2  0.6  6  clean SAND to silty SAND   125  5.0   33   56   28  83  41   -   -    5 1.59  16
  61.19 217.0 127.0 147.8 216.9  2.4  -3.7  1.1  6  clean SAND to silty SAND   125  5.0   25   43   24  75  39   -   -   10 1.87  16
  61.35 166.0  97.1 141.2 166.0  2.9  -3.9  1.8  5  silty SAND to sandy SILT   120  4.0   24   42   20  66  38   -   -   16 2.10  16
  61.52 116.4  68.0 146.4 116.3  3.3  -3.9  2.9  5  silty SAND to sandy SILT   120  4.0   17   29   15  54  36   -   -   25 2.36  16
  61.68  77.4  29.2   -    77.3  2.5  -5.0  3.4  4  clayy SILT to silty CLAY   115  2.0   15   39    8  -   -   5.3 8.8  39 2.68  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.
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US 101 Blossom Hill Rd IC Improvement Project
 
              Project ID:   Parikh Consultants                                                                                            Page: 5
              Data File:    SDF(112).cpt                                                                             Sounding ID:  CPT-18-NO-005
              CPT Date:     9/26/2018 10:57:33 AM                                                                           Project No:  2016-146
              GW During Test:  35 ft                                                                                           Cone/Rig:  DDG1418
              

   .      .     *     .     *    .     .    .    *            *                .    .     *    .    *   *   *    .   .   *   *    * 
   .      qc   qc1n q1ncs   qt   Slv pore  Frct Mat        Material           Unit  Qc   SPT  SPT  SPT Rel Ftn  Und OCR Fin  Ic   Nk
 Depth    PS    PS    PS    PS  Stss prss  Rato Typ        Behavior           Wght  to  R-N1  R-N IcN1 Den Ang  Shr  -   Ic SBT   - 
   ft    tsf    -     -    tsf   tsf (psi)   %  Zon       Description          pcf   N   60%  60%  60%  %  deg  tsf  -   %  Indx  - 
 ------ ----- ----- ----- ----- ---- ----- ---- --- ------------------------- ---- ---- ---- ---- ---- --- --- ---- --- --- ---- ---
  61.85  41.1  15.5   -    41.0  1.5  -5.2  4.0  3  silty CLAY to CLAY         115  1.5   10   27    5  -   -   2.7 4.5  55 2.95  15
  62.01  33.2  12.5   -    33.1  1.2  -5.0  3.9  3  silty CLAY to CLAY         115  1.5    8   22    4  -   -   2.1 3.5  60 3.03  15
  62.17  38.8  14.6   -    38.7  1.1  -4.6  3.2  3  silty CLAY to CLAY         115  1.5   10   26    4  -   -   2.5 4.2  53 2.91  15
  62.34  22.7   8.6   -    22.6  0.9  -4.7  4.5  3  silty CLAY to CLAY         115  1.5    6   15    3  -   -   1.4 2.3  74 3.22  15
  62.50  17.7   6.7   -    17.6  0.6  -4.7  4.0  3  silty CLAY to CLAY         115  1.5    4   12    3  -   -   1.1 1.7  81 3.30  15
  62.67  17.2   6.5   -    17.2  0.5  -4.1  3.5  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.6  79 3.27  15
  62.83  16.4   6.2   -    16.3  0.4  -4.0  3.2  3  silty CLAY to CLAY         115  1.5    4   11    2  -   -   1.0 1.5  79 3.28  15
  63.00  15.9   6.0   -    15.8  0.4  -3.9  3.1  3  silty CLAY to CLAY         115  1.5    4   11    2  -   -   0.9 1.4  80 3.28  15
  63.16  15.5   5.8   -    15.4  0.4  -3.9  3.5  3  silty CLAY to CLAY         115  1.5    4   10    2  -   -   0.9 1.4  83 3.33  15
  63.32  16.0   6.0   -    15.9  0.7  -3.8  5.5  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   0.9 1.4  92 3.42  15
  63.49  20.6   7.8   -    20.5  1.4  -3.8  8.1  3  silty CLAY to CLAY         115  1.5    5   14    3  -   -   1.3 2.0  91 3.41  15
  63.65  35.9  13.6   -    35.9  1.7  -3.7  5.3  3  silty CLAY to CLAY         115  1.5    9   24    5  -   -   2.3 3.8  64 3.08  15
  63.82  44.1  16.7   -    44.1  1.9  -3.7  4.6  3  silty CLAY to CLAY         115  1.5   11   29    5  -   -   2.9 4.7  56 2.96  15
  63.98  55.4  20.9   -    55.3  2.7  -3.8  5.2  3  silty CLAY to CLAY         115  1.5   14   37    6  -   -   3.7 6.0  53 2.91  15
  64.14  45.3  17.1   -    45.2  2.6  -3.8  6.4  3  silty CLAY to CLAY         115  1.5   11   30    6  -   -   3.0 4.8  62 3.04  15
  64.31  29.9  11.3   -    29.8  1.9  -3.9  7.4  3  silty CLAY to CLAY         115  1.5    8   20    4  -   -   1.9 3.0  76 3.24  15
  64.47  22.6   8.5   -    22.6  1.3  -3.7  6.7  3  silty CLAY to CLAY         115  1.5    6   15    3  -   -   1.4 2.2  83 3.32  15
  64.64  20.2   7.6   -    20.1  1.0  -3.5  6.0  3  silty CLAY to CLAY         115  1.5    5   13    3  -   -   1.2 1.9  84 3.34  15
  64.80  19.4   7.3   -    19.3  0.9  -3.2  5.6  3  silty CLAY to CLAY         115  1.5    5   13    3  -   -   1.2 1.8  85 3.34  15
  64.96  21.4   8.1   -    21.3  1.0  -3.1  5.5  3  silty CLAY to CLAY         115  1.5    5   14    3  -   -   1.3 2.0  81 3.29  15
  65.13  25.2   9.5   -    25.1  1.7  -3.1  7.8  3  silty CLAY to CLAY         115  1.5    6   17    4  -   -   1.6 2.5  83 3.32  15
  65.29  38.4  14.5   -    38.3  2.6  -2.9  7.6  3  silty CLAY to CLAY         115  1.5   10   26    5  -   -   2.5 4.0  70 3.16  15
  65.46  60.9  23.0   -    60.9  3.6  -2.8  6.3  3  silty CLAY to CLAY         115  1.5   15   41    7  -   -   4.1 6.6  55 2.94  15
  65.62  70.8  26.7   -    70.7  3.2  -2.8  4.8  3  silty CLAY to CLAY         115  1.5   18   47    8  -   -   4.8 7.7  47 2.81  15
  65.78  58.3  22.0   -    58.2  3.0  -3.1  5.5  3  silty CLAY to CLAY         115  1.5   15   39    7  -   -   3.9 6.2  53 2.92  15
  65.95  50.9  19.2   -    50.8  3.4  -2.9  7.2  3  silty CLAY to CLAY         115  1.5   13   34    6  -   -   3.4 5.4  61 3.04  15
  66.11  49.7  18.8   -    49.7  3.9  -2.8  8.5  3  silty CLAY to CLAY         115  1.5   13   33    6  -   -   3.3 5.2  65 3.10  15
  66.28  74.6  28.1   -    74.5  3.8  -2.6  5.4  3  silty CLAY to CLAY         115  1.5   19   50    8  -   -   5.1 8.1  47 2.82  15
  66.44  79.0  29.8   -    78.9  3.5  -2.6  4.7  3  silty CLAY to CLAY         115  1.5   20   53    8  -   -   5.4 8.6  44 2.76  15
  66.60  79.5  30.0   -    79.4  2.5  -2.7  3.3  4  clayy SILT to silty CLAY   115  2.0   15   40    8  -   -   5.4 8.6  38 2.66  15
  66.77  55.2  20.8   -    55.2  1.2  -2.8  2.2  4  clayy SILT to silty CLAY   115  2.0   10   28    6  -   -   3.7 5.8  40 2.69  15
  66.93  32.8  12.4   -    32.8  1.1  -2.8  3.8  3  silty CLAY to CLAY         115  1.5    8   22    4  -   -   2.1 3.3  60 3.03  15
  67.10  24.4   9.2   -    24.4  1.4  -2.5  6.8  3  silty CLAY to CLAY         115  1.5    6   16    4  -   -   1.5 2.3  81 3.30  15
  67.26  30.4  11.5   -    30.3  1.7  -2.2  6.6  3  silty CLAY to CLAY         115  1.5    8   20    4  -   -   1.9 3.0  73 3.20  15
  67.42  49.0  18.5   -    48.9  2.4  -2.2  5.4  3  silty CLAY to CLAY         115  1.5   12   33    6  -   -   3.3 5.1  57 2.97  15
  67.59  49.9  18.8   -    49.9  2.3  -2.6  5.0  3  silty CLAY to CLAY         115  1.5   13   33    6  -   -   3.3 5.2  55 2.94  15
  67.75  56.2  21.2   -    56.1  2.2  -2.3  4.2  3  silty CLAY to CLAY         115  1.5   14   37    6  -   -   3.8 5.9  49 2.85  15
  67.92  71.8  27.1   -    71.7  1.8  -2.7  2.7  4  clayy SILT to silty CLAY   115  2.0   14   36    7  -   -   4.9 7.6  37 2.64  15
  68.08  64.7  24.4   -    64.6  1.6  -2.7  2.6  4  clayy SILT to silty CLAY   115  2.0   12   32    6  -   -   4.4 6.8  39 2.67  15
  68.24  34.9  13.2   -    34.8  1.2  -2.9  3.9  3  silty CLAY to CLAY         115  1.5    9   23    4  -   -   2.3 3.5  59 3.01  15
  68.41  20.8   7.8   -    20.7  0.8  -2.5  4.7  3  silty CLAY to CLAY         115  1.5    5   14    3  -   -   1.3 1.9  79 3.27  15
  68.57  18.8   7.1   -    18.8  0.6  -2.3  3.9  3  silty CLAY to CLAY         115  1.5    5   13    3  -   -   1.1 1.7  79 3.27  15
  68.74  18.8   7.1   -    18.8  0.8  -2.2  5.6  3  silty CLAY to CLAY         115  1.5    5   13    3  -   -   1.1 1.7  86 3.36  15
  68.90  21.1   8.0   -    21.1  1.0  -2.0  5.7  3  silty CLAY to CLAY         115  1.5    5   14    3  -   -   1.3 1.9  82 3.31  15
  69.07  33.4  12.6   -    33.4  0.8  -1.8  2.8  3  silty CLAY to CLAY         115  1.5    8   22    4  -   -   2.2 3.3  55 2.95  15
  69.23  42.0  15.8   -    41.9  0.9  -2.1  2.5  4  clayy SILT to silty CLAY   115  2.0    8   21    5  -   -   2.8 4.2  47 2.82  15
  69.39  27.3  10.3   -    27.3  0.8  -2.1  3.5  3  silty CLAY to CLAY         115  1.5    7   18    3  -   -   1.7 2.6  64 3.08  15
  69.56  23.2   8.8   -    23.2  0.8  -1.8  4.2  3  silty CLAY to CLAY         115  1.5    6   15    3  -   -   1.4 2.1  73 3.20  15
  69.72  26.8  10.1   -    26.8  0.8  -1.7  3.6  3  silty CLAY to CLAY         115  1.5    7   18    3  -   -   1.7 2.5  65 3.10  15
  69.89  20.7   7.8   -    20.6  0.6  -1.7  3.9  3  silty CLAY to CLAY         115  1.5    5   14    3  -   -   1.3 1.8  75 3.23  15
  70.05  19.9   7.5   -    19.9  0.6  -1.2  3.6  3  silty CLAY to CLAY         115  1.5    5   13    3  -   -   1.2 1.7  75 3.23  15
  70.21  18.1   6.8   -    18.1  0.5  -1.0  3.8  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 1.5  80 3.29  15
  70.38  16.3   6.2   -    16.3  0.5  -0.9  4.1  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   0.9 1.3  85 3.35  15
  70.54  16.6   6.3   -    16.6  0.5  -0.8  3.9  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.4  84 3.33  15
  70.71  16.5   6.2   -    16.5  0.4  -0.6  3.1  3  silty CLAY to CLAY         115  1.5    4   11    2  -   -   1.0 1.4  79 3.28  15
  70.87  16.5   6.2   -    16.4  0.4  -0.5  3.4  3  silty CLAY to CLAY         115  1.5    4   11    2  -   -   1.0 1.4  82 3.31  15
  71.03  16.5   6.2   -    16.5  0.5  -0.4  3.8  3  silty CLAY to CLAY         115  1.5    4   11    3  -   -   1.0 1.4  84 3.33  15
  71.20  17.5   6.6   -    17.6  0.5   0.8  3.6  3  silty CLAY to CLAY         115  1.5    4   12    3  -   -   1.0 1.5  80 3.28  15
  71.36  17.5   6.6   -    17.5  0.5   0.9  3.5  3  silty CLAY to CLAY         115  1.5    4   12    3  -   -   1.0 1.5  80 3.28  15
  71.53  18.2   6.9   -    18.2  0.8   1.1  5.4  3  silty CLAY to CLAY         115  1.5    5   12    3  -   -   1.1 1.5  87 3.37  15

 
* Indicates the parameter was calculated using the normalized point stress.
The parameters listed above were determined using empirical correlations.

A Professional Engineer must determine their suitability for analysis and design.

                                                Middle Earth Geo Testing
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APPENDIX         IV 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
APPENDIX IV 

LABORATORY TESTS 
 
Classification Tests 

The field classification of the samples was visually verified in the laboratory according to the Unified Soil 
Classification System.  The results are presented on “Log of Test Borings”, Appendix II. 

Moisture-Density 

The natural moisture contents were determined for selected undisturbed samples of the soils in accordance 
with American Standard Test Method (ASTM) D-2216 and dry unit weights were calculated based on 
natural moisture contents and total unit weights. This information was used to classify and correlate the 
soils. The results are presented on Plate IV-1, "Laboratory Test Summary ", Appendix IV. 

Atterberg Limits 

The Atterberg Limits were determined for selected samples of the fine-grained materials.  These results 
were used to classify the soils, as well as to obtain an indication of the expansion potential with variations 
in moisture content.  The Atterberg Limits were determined in accordance with ASTM D-4318. The results 
of the test are presented on Plate IV-2, "Plasticity Chart", Appendix IV. 

Grain Size Classification 

Grain size classification tests (ASTM D-422) were performed on selected samples of granular soil to aid in 
the classification.  The results are presented on Plates IV-3A and IV-3B, "Grain Size Distribution Curves", 
Appendix IV. 

Unconfined Compression Tests 

Strength tests were performed on selected undisturbed samples using unconfined compression machine. 
Unconfined compression tests were performed in accordance with ASTM D 2166. The results are presented 
on Plates IV-4A through IV-4J, "Unconfined Compression Test", Appendix IV. 

Corrosion Tests 

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils. The 
pH and minimum resistivity tests were performed according to California Test Method CT-643.  Sulfate 
(California Test Method CT-417) and chloride (California Test Method CT-422) tests were performed by 
Sunland Analytical.  The test results are presented on Plates IV-5A through IV-5C, Appendix IV. 
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LABORATORY TEST SUMMARY 
 
 
 



R-18-NO-001 1 3.0 SM 22.4 -
R-18-NO-001 2 6.0 SM 20.4 92.7
R-18-NO-001 3 11.0 SM 20.2 108.0
R-18-NO-001 4 16.0 SM 12.1 - 26.6 25.1
R-18-NO-001 5 21.0 SM 27.5 91.8
R-18-NO-001 6 26.0 CL 18.2 109.7   0.93
R-18-NO-001 7 31.0 CL 10.3 108.5   0.62
R-18-NO-001 8 36.0 CL 26.7 102.0
R-18-NO-001 9 41.0 CL 19.6 114.5
R-18-NO-001 10 46.0 ML 26.0 99.0 28 21 7
R-18-NO-001 11 51.0 CL-ML 27.3 102.5   0.23
R-18-NO-001 12 56.0 CL 22.2 104.1   0.41
R-18-NO-001 13 61.0 CL 22.6 104.4
R-18-NO-001 14 71.0 CL 28.3 94.2 37 24 13   0.68
R-18-NO-001 15 81.0 CL 25.2 99.0 85.6
R-18-NO-001 16 91.0 SC 11.2 -
R-18-NO-001 17 101.0 GM 8.8 -
R-18-NO-001 18 111.0 CH 23.3 105.4
R-18-NO-002 1 3.0 CL 15.9 113.0
R-18-NO-002 2 6.0 SM 22.0 98.9
R-18-NO-002 3 11.0 SM 24.2 96.6
R-18-NO-002 4 16.0 CL 19.0 105.2   0.55
R-18-NO-002 5 21.0 SM 0.4 -
R-18-NO-002 6 26.0 ML 16.2 - 0.0 60.7
R-18-NO-002 7 31.0 ML 19.9 101.1 27 17 10   0.28
R-18-NO-002 8 36.0 ML 31.0 -
R-18-NO-002 9 41.0 ML 21.6 - 31 22 9
R-18-NO-002 10 46.0 ML 24.5 96.2 0.0 61.2
R-18-NO-002 11 51.0 CL 10.2 111.8   0.2
R-18-NO-002 12 56.0 CL 25.2 96.8
R-18-NO-002 13 61.0 SP-SM 12.6 111.1 18.9 10.9
R-18-NO-002 14 71.0 CL 12.3 -
R-18-NO-002 15 81.0 SC 31.1 -
R-18-NO-002 16 90.0 SM 3.9 -
R-18-NO-002 17 101.0 GM 7.0 -
R-18-NO-002 18 104.5 SP-SM 7.5 -
R-18-NO-003 1 3.0 SM 6.6 -
R-18-NO-003 2 6.0 SM 18.6 -
R-18-NO-003 3 11.0 SM 18.8 -
R-18-NO-003 4 16.0 CL 14.5 - 1.5 58.8
R-18-NO-003 5 21.0 ML 23.2 71.5 NP NP NP
R-18-NO-003 6 26.0 ML 15.7 114.5   0.94
R-18-NO-003 7 31.0 ML - -

% <
Sieve 200

% >
Sieve 4

Plasticity
Index

Plastic
Limit

Water
Content

Classi-
ficationDepth Liquid

Limit
Dry

Density
Sample
NumberBorehole

Unconfined
Shear

Strength
(tsf)

JOB NO: 2016-146-NOC PLATE NO: IV-1A
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NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING



R-18-NO-003 8 36.0 ML 23.0 - NP NP NP
R-18-NO-003 9 41.0 ML 29.2 - NP NP NP
R-18-NO-003 10 46.0 ML 25.9 -
R-18-NO-003 11 51.0 SC 21.0 106.3 4.5 36.8
R-18-NO-003 12 56.0 SC 16.8 -
R-18-NO-003 13 61.0 ML 15.8 - NP NP NP
R-18-NO-003 14 71.0 ML 28.2 93.2 35 24 11   0.43
R-18-NO-003 15 81.0 GP-GM 6.4 -
R-18-NO-003 16 91.0 GP-GM 8.8 -
R-18-NO-003 17 101.0 SM 8.8 -
R-18-NO-003 18 111.0 CL 26.5 -

% <
Sieve 200

% >
Sieve 4

Plasticity
Index

Plastic
Limit

Water
Content

Classi-
ficationDepth Liquid

Limit
Dry

Density
Sample
NumberBorehole

Unconfined
Shear

Strength
(tsf)
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GRAIN SIZE DISTRIBUTION CURVE 
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UNCONFINED COMPRESSION TEST



Boring No.: 3.70
Sample No. : Shear Strength (ksf) 1.85
Depth (feet): 9.6
Sample Type: Initial Dry Density (pcf): 110
Test Method Water Content (%): 18.2
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4A

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE, CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

SANDY LEAN CLAY

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-NO-001
6
26

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

S
tr

e
ss

, 
ks

f

Strain (%)

UNCONFINED COMPRESSION TEST 



Boring No.: 2.46
Sample No. : Shear Strength (ksf) 1.23
Depth (feet): 11.6
Sample Type: Initial Dry Density (pcf): 109
Test Method Water Content (%): 10.3
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4B

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

SANDY LEAN CLAY

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-NO-001
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UNCONFINED COMPRESSION TEST 



Boring No.: 0.90
Sample No. : Shear Strength (ksf) 0.45
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 103
Test Method Water Content (%): 27.3
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4C

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

SILTY CLAY WITH SAND

MC - 2.416 inch dia. 
ASTM D2166
CL-ML

R-18-NO-001
11
51
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UNCONFINED COMPRESSION TEST 



Boring No.: 1.63
Sample No. : Shear Strength (ksf) 0.82
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 104
Test Method Water Content (%): 22.2
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4D

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

SANDY LEAN CLAY

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-NO-001
12
56
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UNCONFINED COMPRESSION TEST 



Boring No.: 2.72
Sample No. : Shear Strength (ksf) 1.36
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 94
Test Method Water Content (%): 28.3
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4E

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

LEAN CLAY

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-NO-001
14
71
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UNCONFINED COMPRESSION TEST 



Boring No.: 2.18
Sample No. : Shear Strength (ksf) 1.09
Depth (feet): 8.8
Sample Type: Initial Dry Density (pcf): 105
Test Method Water Content (%): 19.0
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4F

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

SANDY LEAN CLAY

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-NO-002
4
16
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UNCONFINED COMPRESSION TEST 



Boring No.: 1.11
Sample No. : Shear Strength (ksf) 0.55
Depth (feet): 10.8
Sample Type: Initial Dry Density (pcf): 101
Test Method Water Content (%): 19.9
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4G

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

SANDY SILT

MC - 2.416 inch dia. 
ASTM D2166
ML

R-18-NO-002
7
31
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UNCONFINED COMPRESSION TEST 



Boring No.: 0.79
Sample No. : Shear Strength (ksf) 0.39
Depth (feet): 4.8
Sample Type: Initial Dry Density (pcf): 112
Test Method Water Content (%): 10.2
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4H

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

LEAN CLAY

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-NO-002
11
51
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UNCONFINED COMPRESSION TEST 



Boring No.: 3.77
Sample No. : Shear Strength (ksf) 1.88
Depth (feet): 5.6
Sample Type: Initial Dry Density (pcf): 115
Test Method Water Content (%): 15.7
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4I

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):

SANDY SILT

MC - 2.416 inch dia. 
ASTM D2166
ML

R-18-NO-003
6
26
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UNCONFINED COMPRESSION TEST 



Boring No.: 1.72
Sample No. : Shear Strength (ksf) 0.86
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 93
Test Method Water Content (%): 28.2
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4J

Unconfined Compressive Strength (ksf):

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING

SAN JOSE. CALIFORNIA

2016-146-NOC

Strain @ Failure ( % ):
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MC - 2.416 inch dia. 
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UNCONFINED COMPRESSION TEST 



 

 

 
 
 
 
 
 
 
 
 
 

CORROSION TEST 



PLATE NO.: IV-5A



PLATE NO.: IV-5B



PLATE NO.: IV-5C
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Site Information Recommended Response Spectrum

Latitude: 37.2579

Longitude -121.7960

VS30 (m/s) = 220 0.0 0.628 1 1 0.628

Z 1.0 (m) = N/A 0.1 1.093 1 1 1.093

Z 2.5 (km) = N/A 0.2 1.362 1 1 1.362

0.3 1.371 1 1 1.371

8.03 0.5 1.219 1 1 1.219

1.0 0.852 1.2 1 1.022

2.0 0.5 1.2 1 0.600

Governing  Curve: 3.0 0.317 1.2 1 0.380

4.0 0.226 1.2 1 0.271

5.0 0.181 1.2 1 0.217

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

Project No.: 2016-146-NOC APPENDIX V-1

Caltrans Online Probabilistic ARS

2. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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Site Information

Latitude: 37.2579 0.0 0.391 0.628

Longitude -121.7960 0.1 0.546 1.093

VS30 (m/s) = 220 0.2 0.691 1.362

Z 1.0 (m) = N/A 0.3 0.746 1.371

Z 2.5 (km) = N/A 0.5 0.756 1.219

1.0 0.702 1.022

8.03 2.0 0.431 0.600

3.0 0.275 0.380

4.0 0.192 0.271

5.0 0.145 0.217

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

2. USGS Unified Hazard Tool (https://earthquake.usgs.gov/hazards/interactive/)

Project No.: 2016-146-NOC APPENDIX V-2

Near Fault Factor,  
Derived from USGS 
Unified Hazard Tool. 
Dist (km) =

NORTHBOUND 101 ON-RAMP PEDESTRIAN OVERCROSSING
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3. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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This software is licensed to: Parikh Consultants, Inc. CPT name: CPT-18-NO-004

:: Liquefaction Potential Index calculation data ::

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

0.16 2.00 0.00 9.97 0.16 0.00 0.33 2.00 0.00 9.95 0.16 0.00

0.49 2.00 0.00 9.92 0.16 0.00 0.66 2.00 0.00 9.90 0.16 0.00

0.82 2.00 0.00 9.87 0.16 0.00 0.98 2.00 0.00 9.85 0.16 0.00

1.15 2.00 0.00 9.82 0.16 0.00 1.31 2.00 0.00 9.80 0.16 0.00

1.48 2.00 0.00 9.77 0.16 0.00 1.64 2.00 0.00 9.75 0.16 0.00

1.80 2.00 0.00 9.72 0.16 0.00 1.97 2.00 0.00 9.70 0.16 0.00

2.13 2.00 0.00 9.67 0.16 0.00 2.30 2.00 0.00 9.65 0.16 0.00

2.46 2.00 0.00 9.62 0.16 0.00 2.62 2.00 0.00 9.60 0.16 0.00

2.79 2.00 0.00 9.57 0.16 0.00 2.95 2.00 0.00 9.55 0.16 0.00

3.12 2.00 0.00 9.52 0.16 0.00 3.28 2.00 0.00 9.50 0.16 0.00

3.44 2.00 0.00 9.47 0.16 0.00 3.61 2.00 0.00 9.45 0.16 0.00

3.77 2.00 0.00 9.42 0.16 0.00 3.94 2.00 0.00 9.40 0.16 0.00

4.10 2.00 0.00 9.37 0.16 0.00 4.27 2.00 0.00 9.35 0.16 0.00

4.43 2.00 0.00 9.32 0.16 0.00 4.59 2.00 0.00 9.30 0.16 0.00

4.76 2.00 0.00 9.27 0.16 0.00 4.92 2.00 0.00 9.25 0.16 0.00

5.09 2.00 0.00 9.22 0.16 0.00 5.25 2.00 0.00 9.20 0.16 0.00

5.41 2.00 0.00 9.17 0.16 0.00 5.58 2.00 0.00 9.15 0.16 0.00

5.74 2.00 0.00 9.12 0.16 0.00 5.91 2.00 0.00 9.10 0.16 0.00

6.07 2.00 0.00 9.07 0.16 0.00 6.23 2.00 0.00 9.05 0.16 0.00

6.40 2.00 0.00 9.02 0.16 0.00 6.56 2.00 0.00 9.00 0.16 0.00

6.73 2.00 0.00 8.97 0.16 0.00 6.89 2.00 0.00 8.95 0.16 0.00

7.05 2.00 0.00 8.92 0.16 0.00 7.22 2.00 0.00 8.90 0.16 0.00

7.38 2.00 0.00 8.87 0.16 0.00 7.55 2.00 0.00 8.85 0.16 0.00

7.71 2.00 0.00 8.82 0.16 0.00 7.87 2.00 0.00 8.80 0.16 0.00

8.04 2.00 0.00 8.77 0.16 0.00 8.20 2.00 0.00 8.75 0.16 0.00

8.37 2.00 0.00 8.72 0.16 0.00 8.53 2.00 0.00 8.70 0.16 0.00

8.69 2.00 0.00 8.67 0.16 0.00 8.86 2.00 0.00 8.65 0.16 0.00

9.02 2.00 0.00 8.62 0.16 0.00 9.19 2.00 0.00 8.60 0.16 0.00

9.35 2.00 0.00 8.57 0.16 0.00 9.51 2.00 0.00 8.55 0.16 0.00

9.68 2.00 0.00 8.52 0.16 0.00 9.84 2.00 0.00 8.50 0.16 0.00

10.01 2.00 0.00 8.47 0.16 0.00 10.17 2.00 0.00 8.45 0.16 0.00

10.33 2.00 0.00 8.42 0.16 0.00 10.50 2.00 0.00 8.40 0.16 0.00

10.66 2.00 0.00 8.37 0.16 0.00 10.83 2.00 0.00 8.35 0.16 0.00

10.99 2.00 0.00 8.32 0.16 0.00 11.15 2.00 0.00 8.30 0.16 0.00

11.32 2.00 0.00 8.27 0.16 0.00 11.48 2.00 0.00 8.25 0.16 0.00

11.65 2.00 0.00 8.22 0.16 0.00 11.81 2.00 0.00 8.20 0.16 0.00

11.98 2.00 0.00 8.17 0.16 0.00 12.14 2.00 0.00 8.15 0.16 0.00

12.30 2.00 0.00 8.12 0.16 0.00 12.47 2.00 0.00 8.10 0.16 0.00

12.63 2.00 0.00 8.07 0.16 0.00 12.80 2.00 0.00 8.05 0.16 0.00

12.96 2.00 0.00 8.02 0.16 0.00 13.12 2.00 0.00 8.00 0.16 0.00

13.29 2.00 0.00 7.97 0.16 0.00 13.45 2.00 0.00 7.95 0.16 0.00

13.62 2.00 0.00 7.92 0.16 0.00 13.78 2.00 0.00 7.90 0.16 0.00

13.94 2.00 0.00 7.87 0.16 0.00 14.11 2.00 0.00 7.85 0.16 0.00

14.27 2.00 0.00 7.82 0.16 0.00 14.44 2.00 0.00 7.80 0.16 0.00

14.60 2.00 0.00 7.77 0.16 0.00 14.76 2.00 0.00 7.75 0.16 0.00

14.93 2.00 0.00 7.72 0.16 0.00 15.09 2.00 0.00 7.70 0.16 0.00

15.26 2.00 0.00 7.67 0.16 0.00 15.42 2.00 0.00 7.65 0.16 0.00

15.58 2.00 0.00 7.62 0.16 0.00 15.75 2.00 0.00 7.60 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

15.91 2.00 0.00 7.57 0.16 0.00 16.08 2.00 0.00 7.55 0.16 0.00

16.24 2.00 0.00 7.52 0.16 0.00 16.40 2.00 0.00 7.50 0.16 0.00

16.57 2.00 0.00 7.47 0.16 0.00 16.73 2.00 0.00 7.45 0.16 0.00

16.90 2.00 0.00 7.42 0.16 0.00 17.06 2.00 0.00 7.40 0.16 0.00

17.22 2.00 0.00 7.37 0.16 0.00 17.39 2.00 0.00 7.35 0.16 0.00

17.55 2.00 0.00 7.32 0.16 0.00 17.72 2.00 0.00 7.30 0.16 0.00

17.88 2.00 0.00 7.27 0.16 0.00 18.04 2.00 0.00 7.25 0.16 0.00

18.21 2.00 0.00 7.22 0.16 0.00 18.37 2.00 0.00 7.20 0.16 0.00

18.54 2.00 0.00 7.17 0.16 0.00 18.70 2.00 0.00 7.15 0.16 0.00

18.86 2.00 0.00 7.12 0.16 0.00 19.03 2.00 0.00 7.10 0.16 0.00

19.19 2.00 0.00 7.07 0.16 0.00 19.36 2.00 0.00 7.05 0.16 0.00

19.52 2.00 0.00 7.02 0.16 0.00 19.69 2.00 0.00 7.00 0.16 0.00

19.85 2.00 0.00 6.97 0.16 0.00 20.01 2.00 0.00 6.95 0.16 0.00

20.18 2.00 0.00 6.92 0.16 0.00 20.34 2.00 0.00 6.90 0.16 0.00

20.51 2.00 0.00 6.87 0.16 0.00 20.67 2.00 0.00 6.85 0.16 0.00

20.83 2.00 0.00 6.82 0.16 0.00 21.00 2.00 0.00 6.80 0.16 0.00

21.16 2.00 0.00 6.77 0.16 0.00 21.33 2.00 0.00 6.75 0.16 0.00

21.49 2.00 0.00 6.72 0.16 0.00 21.65 2.00 0.00 6.70 0.16 0.00

21.82 2.00 0.00 6.67 0.16 0.00 21.98 2.00 0.00 6.65 0.16 0.00

22.15 2.00 0.00 6.62 0.16 0.00 22.31 2.00 0.00 6.60 0.16 0.00

22.47 2.00 0.00 6.57 0.16 0.00 22.64 2.00 0.00 6.55 0.16 0.00

22.80 2.00 0.00 6.52 0.16 0.00 22.97 2.00 0.00 6.50 0.16 0.00

23.13 2.00 0.00 6.47 0.16 0.00 23.29 2.00 0.00 6.45 0.16 0.00

23.46 2.00 0.00 6.42 0.16 0.00 23.62 2.00 0.00 6.40 0.16 0.00

23.79 2.00 0.00 6.37 0.16 0.00 23.95 2.00 0.00 6.35 0.16 0.00

24.11 2.00 0.00 6.32 0.16 0.00 24.28 2.00 0.00 6.30 0.16 0.00

24.44 2.00 0.00 6.27 0.16 0.00 24.61 2.00 0.00 6.25 0.16 0.00

24.77 2.00 0.00 6.22 0.16 0.00 24.93 2.00 0.00 6.20 0.16 0.00

25.10 2.00 0.00 6.17 0.16 0.00 25.26 2.00 0.00 6.15 0.16 0.00

25.43 2.00 0.00 6.12 0.16 0.00 25.59 2.00 0.00 6.10 0.16 0.00

25.75 2.00 0.00 6.07 0.16 0.00 25.92 2.00 0.00 6.05 0.16 0.00

26.08 2.00 0.00 6.02 0.16 0.00 26.25 2.00 0.00 6.00 0.16 0.00

26.41 2.00 0.00 5.97 0.16 0.00 26.57 2.00 0.00 5.95 0.16 0.00

26.74 2.00 0.00 5.92 0.16 0.00 26.90 2.00 0.00 5.90 0.16 0.00

27.07 2.00 0.00 5.87 0.16 0.00 27.23 2.00 0.00 5.85 0.16 0.00

27.40 2.00 0.00 5.82 0.16 0.00 27.56 2.00 0.00 5.80 0.16 0.00

27.72 2.00 0.00 5.77 0.16 0.00 27.89 2.00 0.00 5.75 0.16 0.00

28.05 2.00 0.00 5.72 0.16 0.00 28.22 2.00 0.00 5.70 0.16 0.00

28.38 2.00 0.00 5.67 0.16 0.00 28.54 2.00 0.00 5.65 0.16 0.00

28.71 2.00 0.00 5.62 0.16 0.00 28.87 2.00 0.00 5.60 0.16 0.00

29.04 2.00 0.00 5.57 0.16 0.00 29.20 2.00 0.00 5.55 0.16 0.00

29.36 2.00 0.00 5.52 0.16 0.00 29.53 2.00 0.00 5.50 0.16 0.00

29.69 2.00 0.00 5.47 0.16 0.00 29.86 2.00 0.00 5.45 0.16 0.00

30.02 2.00 0.00 5.42 0.16 0.00 30.18 2.00 0.00 5.40 0.16 0.00

30.35 2.00 0.00 5.37 0.16 0.00 30.51 2.00 0.00 5.35 0.16 0.00

30.68 2.00 0.00 5.32 0.16 0.00 30.84 2.00 0.00 5.30 0.16 0.00

31.00 2.00 0.00 5.27 0.16 0.00 31.17 2.00 0.00 5.25 0.16 0.00

31.33 2.00 0.00 5.22 0.16 0.00 31.50 2.00 0.00 5.20 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

31.66 2.00 0.00 5.17 0.16 0.00 31.82 2.00 0.00 5.15 0.16 0.00

31.99 2.00 0.00 5.12 0.16 0.00 32.15 2.00 0.00 5.10 0.16 0.00

32.32 2.00 0.00 5.07 0.16 0.00 32.48 2.00 0.00 5.05 0.16 0.00

32.64 2.00 0.00 5.02 0.16 0.00 32.81 2.00 0.00 5.00 0.16 0.00

32.97 2.00 0.00 4.97 0.16 0.00 33.14 2.00 0.00 4.95 0.16 0.00

33.30 2.00 0.00 4.92 0.16 0.00 33.46 2.00 0.00 4.90 0.16 0.00

33.63 2.00 0.00 4.87 0.16 0.00 33.79 2.00 0.00 4.85 0.16 0.00

33.96 2.00 0.00 4.82 0.16 0.00 34.12 2.00 0.00 4.80 0.16 0.00

34.28 2.00 0.00 4.77 0.16 0.00 34.45 2.00 0.00 4.75 0.16 0.00

34.61 2.00 0.00 4.72 0.16 0.00 34.78 2.00 0.00 4.70 0.16 0.00

34.94 2.00 0.00 4.67 0.16 0.00 35.10 2.00 0.00 4.65 0.16 0.00

35.27 2.00 0.00 4.62 0.16 0.00 35.43 2.00 0.00 4.60 0.16 0.00

35.60 2.00 0.00 4.57 0.16 0.00 35.76 2.00 0.00 4.55 0.16 0.00

35.93 2.00 0.00 4.52 0.16 0.00 36.09 2.00 0.00 4.50 0.16 0.00

36.25 2.00 0.00 4.47 0.16 0.00 36.42 2.00 0.00 4.45 0.16 0.00

36.58 2.00 0.00 4.42 0.16 0.00 36.75 2.00 0.00 4.40 0.16 0.00

36.91 2.00 0.00 4.37 0.16 0.00 37.07 2.00 0.00 4.35 0.16 0.00

37.24 2.00 0.00 4.32 0.16 0.00 37.40 2.00 0.00 4.30 0.16 0.00

37.57 2.00 0.00 4.27 0.16 0.00 37.73 2.00 0.00 4.25 0.16 0.00

37.89 2.00 0.00 4.22 0.16 0.00 38.06 2.00 0.00 4.20 0.16 0.00

38.22 2.00 0.00 4.17 0.16 0.00 38.39 2.00 0.00 4.15 0.16 0.00

38.55 2.00 0.00 4.12 0.16 0.00 38.71 2.00 0.00 4.10 0.16 0.00

38.88 2.00 0.00 4.07 0.16 0.00 39.04 2.00 0.00 4.05 0.16 0.00

39.21 2.00 0.00 4.02 0.16 0.00 39.37 2.00 0.00 4.00 0.16 0.00

39.53 2.00 0.00 3.97 0.16 0.00 39.70 2.00 0.00 3.95 0.16 0.00

39.86 2.00 0.00 3.92 0.16 0.00 40.03 2.00 0.00 3.90 0.16 0.00

40.19 2.00 0.00 3.87 0.16 0.00 40.35 2.00 0.00 3.85 0.16 0.00

40.52 2.00 0.00 3.82 0.16 0.00 40.68 2.00 0.00 3.80 0.16 0.00

40.85 2.00 0.00 3.77 0.16 0.00 41.01 2.00 0.00 3.75 0.16 0.00

41.17 2.00 0.00 3.72 0.16 0.00 41.34 2.00 0.00 3.70 0.16 0.00

41.50 2.00 0.00 3.67 0.16 0.00 41.67 2.00 0.00 3.65 0.16 0.00

41.83 2.00 0.00 3.62 0.16 0.00 41.99 2.00 0.00 3.60 0.16 0.00

42.16 2.00 0.00 3.57 0.16 0.00 42.32 2.00 0.00 3.55 0.16 0.00

42.49 2.00 0.00 3.52 0.16 0.00 42.65 2.00 0.00 3.50 0.16 0.00

42.81 2.00 0.00 3.47 0.16 0.00 42.98 2.00 0.00 3.45 0.16 0.00

43.14 2.00 0.00 3.42 0.16 0.00 43.31 2.00 0.00 3.40 0.16 0.00

43.47 2.00 0.00 3.37 0.16 0.00 43.64 2.00 0.00 3.35 0.16 0.00

43.80 2.00 0.00 3.32 0.16 0.00 43.96 2.00 0.00 3.30 0.16 0.00

44.13 2.00 0.00 3.27 0.16 0.00 44.29 2.00 0.00 3.25 0.16 0.00

44.46 2.00 0.00 3.22 0.16 0.00 44.62 2.00 0.00 3.20 0.16 0.00

44.78 2.00 0.00 3.17 0.16 0.00 44.95 2.00 0.00 3.15 0.16 0.00

45.11 2.00 0.00 3.12 0.16 0.00 45.28 2.00 0.00 3.10 0.16 0.00

45.44 2.00 0.00 3.07 0.16 0.00 45.60 2.00 0.00 3.05 0.16 0.00

45.77 2.00 0.00 3.02 0.16 0.00 45.93 2.00 0.00 3.00 0.16 0.00

46.10 2.00 0.00 2.97 0.16 0.00 46.26 2.00 0.00 2.95 0.16 0.00

46.42 2.00 0.00 2.92 0.16 0.00 46.59 2.00 0.00 2.90 0.16 0.00

46.75 2.00 0.00 2.87 0.16 0.00 46.92 2.00 0.00 2.85 0.16 0.00

47.08 2.00 0.00 2.82 0.16 0.00 47.24 2.00 0.00 2.80 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

47.41 2.00 0.00 2.77 0.16 0.00 47.57 2.00 0.00 2.75 0.16 0.00

47.74 2.00 0.00 2.72 0.16 0.00 47.90 2.00 0.00 2.70 0.16 0.00

48.06 2.00 0.00 2.67 0.16 0.00 48.23 2.00 0.00 2.65 0.16 0.00

48.39 2.00 0.00 2.62 0.16 0.00 48.56 2.00 0.00 2.60 0.16 0.00

48.72 2.00 0.00 2.57 0.16 0.00 48.88 2.00 0.00 2.55 0.16 0.00

49.05 2.00 0.00 2.52 0.16 0.00 49.21 2.00 0.00 2.50 0.16 0.00

49.38 2.00 0.00 2.47 0.16 0.00 49.54 2.00 0.00 2.45 0.16 0.00

49.70 2.00 0.00 2.42 0.16 0.00 49.87 2.00 0.00 2.40 0.16 0.00

50.03 2.00 0.00 2.37 0.16 0.00 50.20 2.00 0.00 2.35 0.16 0.00

50.36 2.00 0.00 2.32 0.16 0.00 50.52 2.00 0.00 2.30 0.16 0.00

50.69 2.00 0.00 2.27 0.16 0.00 50.85 2.00 0.00 2.25 0.16 0.00

51.02 2.00 0.00 2.22 0.16 0.00 51.18 2.00 0.00 2.20 0.16 0.00

51.35 2.00 0.00 2.17 0.16 0.00 51.51 2.00 0.00 2.15 0.16 0.00

51.67 2.00 0.00 2.12 0.16 0.00 51.84 2.00 0.00 2.10 0.16 0.00

52.00 2.00 0.00 2.07 0.16 0.00 52.17 2.00 0.00 2.05 0.16 0.00

52.33 2.00 0.00 2.02 0.16 0.00 52.49 2.00 0.00 2.00 0.16 0.00

52.66 2.00 0.00 1.97 0.16 0.00 52.82 2.00 0.00 1.95 0.16 0.00

52.99 2.00 0.00 1.92 0.16 0.00 53.15 2.00 0.00 1.90 0.16 0.00

53.31 2.00 0.00 1.87 0.16 0.00 53.48 2.00 0.00 1.85 0.16 0.00

53.64 2.00 0.00 1.82 0.16 0.00 53.81 2.00 0.00 1.80 0.16 0.00

53.97 2.00 0.00 1.77 0.16 0.00 54.13 2.00 0.00 1.75 0.16 0.00

54.30 2.00 0.00 1.72 0.16 0.00 54.46 2.00 0.00 1.70 0.16 0.00

54.63 2.00 0.00 1.67 0.16 0.00 54.79 2.00 0.00 1.65 0.16 0.00

54.95 2.00 0.00 1.62 0.16 0.00 55.12 2.00 0.00 1.60 0.16 0.00

55.28 2.00 0.00 1.57 0.16 0.00 55.45 2.00 0.00 1.55 0.16 0.00

55.61 2.00 0.00 1.52 0.16 0.00 55.77 2.00 0.00 1.50 0.16 0.00

55.94 2.00 0.00 1.47 0.16 0.00 56.10 2.00 0.00 1.45 0.16 0.00

56.27 2.00 0.00 1.42 0.16 0.00 56.43 2.00 0.00 1.40 0.16 0.00

56.59 2.00 0.00 1.37 0.16 0.00 56.76 2.00 0.00 1.35 0.16 0.00

56.92 2.00 0.00 1.32 0.16 0.00 57.09 2.00 0.00 1.30 0.16 0.00

57.25 2.00 0.00 1.27 0.16 0.00 57.41 2.00 0.00 1.25 0.16 0.00

57.58 2.00 0.00 1.22 0.16 0.00 57.74 2.00 0.00 1.20 0.16 0.00

57.91 2.00 0.00 1.17 0.16 0.00 58.07 2.00 0.00 1.15 0.16 0.00

58.23 2.00 0.00 1.12 0.16 0.00 58.40 2.00 0.00 1.10 0.16 0.00

58.56 2.00 0.00 1.07 0.16 0.00 58.73 2.00 0.00 1.05 0.16 0.00

58.89 2.00 0.00 1.02 0.16 0.00 59.06 2.00 0.00 1.00 0.16 0.00

59.22 2.00 0.00 0.97 0.16 0.00 59.38 2.00 0.00 0.95 0.16 0.00

59.55 2.00 0.00 0.92 0.16 0.00 59.71 2.00 0.00 0.90 0.16 0.00

59.88 2.00 0.00 0.87 0.16 0.00 60.04 2.00 0.00 0.85 0.16 0.00

60.20 2.00 0.00 0.82 0.16 0.00 60.37 2.00 0.00 0.80 0.16 0.00

60.53 2.00 0.00 0.77 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

Abbreviations

Overall liquefaction potential: 0.00

LPI = 0.00 - Liquefaction risk very low
LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Calculated factor of safety for test point
1 - FS
Function value of the extend of soil liquefaction according to depth
Layer thickness (ft)
Liquefaction potential index value for test point
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This software is licensed to: Parikh Consultants, Inc. CPT name: CPT-18-NO-004

::  Post-earthquake settlement due to soil liquefaction ::

Depth
(ft)

FS Settlement
(in)

Depth
(ft)

FS Settlement
(in)

DF DF

41.17 65.94 2.00 0.00 0.001.00 41.34 61.55 2.00 0.00 0.001.00

41.50 55.31 2.00 0.00 0.001.00 41.67 49.80 2.00 0.00 0.001.00

41.83 47.99 2.00 0.00 0.001.00 41.99 49.27 2.00 0.00 0.001.00

42.16 51.75 2.00 0.00 0.001.00 42.32 55.93 2.00 0.00 0.001.00

42.49 61.26 2.00 0.00 0.001.00 42.65 64.78 2.00 0.00 0.001.00

42.81 64.92 2.00 0.00 0.001.00 42.98 62.11 2.00 0.00 0.001.00

43.14 56.76 2.00 0.00 0.001.00 43.31 50.71 2.00 0.00 0.001.00

43.47 45.26 2.00 0.00 0.001.00 43.64 45.30 2.00 0.00 0.001.00

43.80 51.74 2.00 0.00 0.001.00 43.96 63.76 2.00 0.00 0.001.00

44.13 74.42 2.00 0.00 0.001.00 44.29 81.36 2.00 0.00 0.001.00

44.46 84.10 2.00 0.00 0.001.00 44.62 78.28 2.00 0.00 0.001.00

44.78 76.32 2.00 0.00 0.001.00 44.95 76.35 2.00 0.00 0.001.00

45.11 79.13 2.00 0.00 0.001.00 45.28 78.40 2.00 0.00 0.001.00

45.44 77.31 2.00 0.00 0.001.00 45.60 77.18 2.00 0.00 0.001.00

45.77 77.67 2.00 0.00 0.001.00 45.93 77.76 2.00 0.00 0.001.00

46.10 75.64 2.00 0.00 0.001.00 46.26 71.18 2.00 0.00 0.001.00

46.42 67.71 2.00 0.00 0.001.00 46.59 64.12 2.00 0.00 0.001.00

46.75 62.63 2.00 0.00 0.001.00 46.92 64.91 2.00 0.00 0.001.00

47.08 72.12 2.00 0.00 0.001.00 47.24 77.59 2.00 0.00 0.001.00

47.41 78.87 2.00 0.00 0.001.00 47.57 75.67 2.00 0.00 0.001.00

47.74 71.35 2.00 0.00 0.001.00 47.90 69.78 2.00 0.00 0.001.00

48.06 71.01 2.00 0.00 0.001.00 48.23 69.48 2.00 0.00 0.001.00

48.39 62.80 2.00 0.00 0.001.00 48.56 54.18 2.00 0.00 0.001.00

48.72 46.71 2.00 0.00 0.001.00 48.88 45.70 2.00 0.00 0.001.00

49.05 50.57 2.00 0.00 0.001.00 49.21 56.62 2.00 0.00 0.001.00

49.38 63.10 2.00 0.00 0.001.00 49.54 65.67 2.00 0.00 0.001.00

49.70 66.25 2.00 0.00 0.001.00 49.87 67.72 2.00 0.00 0.001.00

50.03 68.68 2.00 0.00 0.001.00 50.20 72.52 2.00 0.00 0.001.00

50.36 74.98 2.00 0.00 0.001.00 50.52 73.40 2.00 0.00 0.001.00

50.69 65.38 2.00 0.00 0.001.00 50.85 55.92 2.00 0.00 0.001.00

51.02 49.45 2.00 0.00 0.001.00 51.18 47.42 2.00 0.00 0.001.00

51.35 46.81 2.00 0.00 0.001.00 51.51 46.21 2.00 0.00 0.001.00

51.67 45.92 2.00 0.00 0.001.00 51.84 46.07 2.00 0.00 0.001.00

52.00 46.95 2.00 0.00 0.001.00 52.17 48.68 2.00 0.00 0.001.00

52.33 50.43 2.00 0.00 0.001.00 52.49 51.39 2.00 0.00 0.001.00

52.66 50.72 2.00 0.00 0.001.00 52.82 48.91 2.00 0.00 0.001.00

52.99 48.36 2.00 0.00 0.001.00 53.15 50.05 2.00 0.00 0.001.00

53.31 51.96 2.00 0.00 0.001.00 53.48 51.71 2.00 0.00 0.001.00

53.64 47.90 2.00 0.00 0.001.00 53.81 43.72 2.00 0.00 0.001.00

53.97 41.07 2.00 0.00 0.001.00 54.13 41.19 2.00 0.00 0.001.00

54.30 42.02 2.00 0.00 0.001.00 54.46 43.06 2.00 0.00 0.001.00

54.63 43.19 2.00 0.00 0.001.00 54.79 42.54 2.00 0.00 0.001.00

54.95 41.14 2.00 0.00 0.001.00 55.12 39.71 2.00 0.00 0.001.00

55.28 39.41 2.00 0.00 0.001.00 55.45 40.01 2.00 0.00 0.001.00

55.61 42.48 2.00 0.00 0.001.00 55.77 45.44 2.00 0.00 0.001.00

55.94 47.41 2.00 0.00 0.001.00 56.10 47.62 2.00 0.00 0.001.00

56.27 45.09 2.00 0.00 0.001.00 56.43 42.22 2.00 0.00 0.001.00

56.59 40.23 2.00 0.00 0.001.00 56.76 40.55 2.00 0.00 0.001.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(ft)

FS Settlement
(in)

Depth
(ft)

FS Settlement
(in)

DF DF

56.92 41.48 2.00 0.00 0.001.00 57.09 41.97 2.00 0.00 0.001.00

57.25 41.76 2.00 0.00 0.001.00 57.41 41.43 2.00 0.00 0.001.00

57.58 41.23 2.00 0.00 0.001.00 57.74 41.08 2.00 0.00 0.001.00

57.91 40.96 2.00 0.00 0.001.00 58.07 40.74 2.00 0.00 0.001.00

58.23 40.21 2.00 0.00 0.001.00 58.40 39.52 2.00 0.00 0.001.00

58.56 39.08 2.00 0.00 0.001.00 58.73 38.93 2.00 0.00 0.001.00

58.89 38.87 2.00 0.00 0.001.00 59.06 38.52 2.00 0.00 0.001.00

59.22 38.37 2.00 0.00 0.001.00 59.38 38.47 2.00 0.00 0.001.00

59.55 41.06 2.00 0.00 0.001.00 59.71 48.35 2.00 0.00 0.001.00

59.88 58.93 2.00 0.00 0.001.00 60.04 -1.00 2.00 0.00 0.001.00

60.20 -1.00 2.00 0.00 0.001.00 60.37 -1.00 2.00 0.00 0.001.00

60.53 -1.00 2.00 0.00 0.001.00

Total estimated settlement: 0.00

Abbreviations
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This software is licensed to: Parikh Consultants, Inc. CPT name: CPT-18-NO-005

:: Liquefaction Potential Index calculation data ::

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

0.16 2.00 0.00 9.97 0.16 0.00 0.33 2.00 0.00 9.95 0.16 0.00

0.49 2.00 0.00 9.92 0.16 0.00 0.66 2.00 0.00 9.90 0.16 0.00

0.82 2.00 0.00 9.87 0.16 0.00 0.98 2.00 0.00 9.85 0.16 0.00

1.15 2.00 0.00 9.82 0.16 0.00 1.31 2.00 0.00 9.80 0.16 0.00

1.48 2.00 0.00 9.77 0.16 0.00 1.64 2.00 0.00 9.75 0.16 0.00

1.80 2.00 0.00 9.72 0.16 0.00 1.97 2.00 0.00 9.70 0.16 0.00

2.13 2.00 0.00 9.67 0.16 0.00 2.30 2.00 0.00 9.65 0.16 0.00

2.46 2.00 0.00 9.62 0.16 0.00 2.62 2.00 0.00 9.60 0.16 0.00

2.79 2.00 0.00 9.57 0.16 0.00 2.95 2.00 0.00 9.55 0.16 0.00

3.12 2.00 0.00 9.52 0.16 0.00 3.28 2.00 0.00 9.50 0.16 0.00

3.44 2.00 0.00 9.47 0.16 0.00 3.61 2.00 0.00 9.45 0.16 0.00

3.77 2.00 0.00 9.42 0.16 0.00 3.94 2.00 0.00 9.40 0.16 0.00

4.10 2.00 0.00 9.37 0.16 0.00 4.27 2.00 0.00 9.35 0.16 0.00

4.43 2.00 0.00 9.32 0.16 0.00 4.59 2.00 0.00 9.30 0.16 0.00

4.76 2.00 0.00 9.27 0.16 0.00 4.92 2.00 0.00 9.25 0.16 0.00

5.09 2.00 0.00 9.22 0.16 0.00 5.25 2.00 0.00 9.20 0.16 0.00

5.41 2.00 0.00 9.17 0.16 0.00 5.58 2.00 0.00 9.15 0.16 0.00

5.74 2.00 0.00 9.12 0.16 0.00 5.91 2.00 0.00 9.10 0.16 0.00

6.07 2.00 0.00 9.07 0.16 0.00 6.23 2.00 0.00 9.05 0.16 0.00

6.40 2.00 0.00 9.02 0.16 0.00 6.56 2.00 0.00 9.00 0.16 0.00

6.73 2.00 0.00 8.97 0.16 0.00 6.89 2.00 0.00 8.95 0.16 0.00

7.05 2.00 0.00 8.92 0.16 0.00 7.22 2.00 0.00 8.90 0.16 0.00

7.38 2.00 0.00 8.87 0.16 0.00 7.55 2.00 0.00 8.85 0.16 0.00

7.71 2.00 0.00 8.82 0.16 0.00 7.87 2.00 0.00 8.80 0.16 0.00

8.04 2.00 0.00 8.77 0.16 0.00 8.20 2.00 0.00 8.75 0.16 0.00

8.37 2.00 0.00 8.72 0.16 0.00 8.53 2.00 0.00 8.70 0.16 0.00

8.69 2.00 0.00 8.67 0.16 0.00 8.86 2.00 0.00 8.65 0.16 0.00

9.02 2.00 0.00 8.62 0.16 0.00 9.19 2.00 0.00 8.60 0.16 0.00

9.35 2.00 0.00 8.57 0.16 0.00 9.51 2.00 0.00 8.55 0.16 0.00

9.68 2.00 0.00 8.52 0.16 0.00 9.84 2.00 0.00 8.50 0.16 0.00

10.01 2.00 0.00 8.47 0.16 0.00 10.17 2.00 0.00 8.45 0.16 0.00

10.33 2.00 0.00 8.42 0.16 0.00 10.50 2.00 0.00 8.40 0.16 0.00

10.66 2.00 0.00 8.37 0.16 0.00 10.83 2.00 0.00 8.35 0.16 0.00

10.99 2.00 0.00 8.32 0.16 0.00 11.15 2.00 0.00 8.30 0.16 0.00

11.32 2.00 0.00 8.27 0.16 0.00 11.48 2.00 0.00 8.25 0.16 0.00

11.65 2.00 0.00 8.22 0.16 0.00 11.81 2.00 0.00 8.20 0.16 0.00

11.98 2.00 0.00 8.17 0.16 0.00 12.14 2.00 0.00 8.15 0.16 0.00

12.30 2.00 0.00 8.12 0.16 0.00 12.47 2.00 0.00 8.10 0.16 0.00

12.63 2.00 0.00 8.07 0.16 0.00 12.80 2.00 0.00 8.05 0.16 0.00

12.96 2.00 0.00 8.02 0.16 0.00 13.12 2.00 0.00 8.00 0.16 0.00

13.29 2.00 0.00 7.97 0.16 0.00 13.45 2.00 0.00 7.95 0.16 0.00

13.62 2.00 0.00 7.92 0.16 0.00 13.78 2.00 0.00 7.90 0.16 0.00

13.94 2.00 0.00 7.87 0.16 0.00 14.11 2.00 0.00 7.85 0.16 0.00

14.27 2.00 0.00 7.82 0.16 0.00 14.44 2.00 0.00 7.80 0.16 0.00

14.60 2.00 0.00 7.77 0.16 0.00 14.76 2.00 0.00 7.75 0.16 0.00

14.93 2.00 0.00 7.72 0.16 0.00 15.09 2.00 0.00 7.70 0.16 0.00

15.26 2.00 0.00 7.67 0.16 0.00 15.42 2.00 0.00 7.65 0.16 0.00

15.58 2.00 0.00 7.62 0.16 0.00 15.75 2.00 0.00 7.60 0.16 0.00
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This software is licensed to: Parikh Consultants, Inc. CPT name: CPT-18-NO-005

:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

15.91 2.00 0.00 7.57 0.16 0.00 16.08 2.00 0.00 7.55 0.16 0.00

16.24 2.00 0.00 7.52 0.16 0.00 16.40 2.00 0.00 7.50 0.16 0.00

16.57 2.00 0.00 7.47 0.16 0.00 16.73 2.00 0.00 7.45 0.16 0.00

16.90 2.00 0.00 7.42 0.16 0.00 17.06 2.00 0.00 7.40 0.16 0.00

17.22 2.00 0.00 7.37 0.16 0.00 17.39 2.00 0.00 7.35 0.16 0.00

17.55 2.00 0.00 7.32 0.16 0.00 17.72 2.00 0.00 7.30 0.16 0.00

17.88 2.00 0.00 7.27 0.16 0.00 18.04 2.00 0.00 7.25 0.16 0.00

18.21 2.00 0.00 7.22 0.16 0.00 18.37 2.00 0.00 7.20 0.16 0.00

18.54 2.00 0.00 7.17 0.16 0.00 18.70 2.00 0.00 7.15 0.16 0.00

18.86 2.00 0.00 7.12 0.16 0.00 19.03 2.00 0.00 7.10 0.16 0.00

19.19 2.00 0.00 7.07 0.16 0.00 19.36 2.00 0.00 7.05 0.16 0.00

19.52 2.00 0.00 7.02 0.16 0.00 19.69 2.00 0.00 7.00 0.16 0.00

19.85 2.00 0.00 6.97 0.16 0.00 20.01 2.00 0.00 6.95 0.16 0.00

20.18 2.00 0.00 6.92 0.16 0.00 20.34 2.00 0.00 6.90 0.16 0.00

20.51 2.00 0.00 6.87 0.16 0.00 20.67 2.00 0.00 6.85 0.16 0.00

20.83 2.00 0.00 6.82 0.16 0.00 21.00 2.00 0.00 6.80 0.16 0.00

21.16 2.00 0.00 6.77 0.16 0.00 21.33 2.00 0.00 6.75 0.16 0.00

21.49 2.00 0.00 6.72 0.16 0.00 21.65 2.00 0.00 6.70 0.16 0.00

21.82 2.00 0.00 6.67 0.16 0.00 21.98 2.00 0.00 6.65 0.16 0.00

22.15 2.00 0.00 6.62 0.16 0.00 22.31 2.00 0.00 6.60 0.16 0.00

22.47 2.00 0.00 6.57 0.16 0.00 22.64 2.00 0.00 6.55 0.16 0.00

22.80 2.00 0.00 6.52 0.16 0.00 22.97 2.00 0.00 6.50 0.16 0.00

23.13 2.00 0.00 6.47 0.16 0.00 23.29 2.00 0.00 6.45 0.16 0.00

23.46 2.00 0.00 6.42 0.16 0.00 23.62 2.00 0.00 6.40 0.16 0.00

23.79 2.00 0.00 6.37 0.16 0.00 23.95 2.00 0.00 6.35 0.16 0.00

24.11 2.00 0.00 6.32 0.16 0.00 24.28 2.00 0.00 6.30 0.16 0.00

24.44 2.00 0.00 6.27 0.16 0.00 24.61 2.00 0.00 6.25 0.16 0.00

24.77 2.00 0.00 6.22 0.16 0.00 24.93 2.00 0.00 6.20 0.16 0.00

25.10 2.00 0.00 6.17 0.16 0.00 25.26 2.00 0.00 6.15 0.16 0.00

25.43 2.00 0.00 6.12 0.16 0.00 25.59 2.00 0.00 6.10 0.16 0.00

25.75 2.00 0.00 6.07 0.16 0.00 25.92 2.00 0.00 6.05 0.16 0.00

26.08 2.00 0.00 6.02 0.16 0.00 26.25 2.00 0.00 6.00 0.16 0.00

26.41 2.00 0.00 5.97 0.16 0.00 26.57 2.00 0.00 5.95 0.16 0.00

26.74 2.00 0.00 5.92 0.16 0.00 26.90 2.00 0.00 5.90 0.16 0.00

27.07 2.00 0.00 5.87 0.16 0.00 27.23 2.00 0.00 5.85 0.16 0.00

27.40 2.00 0.00 5.82 0.16 0.00 27.56 2.00 0.00 5.80 0.16 0.00

27.72 2.00 0.00 5.77 0.16 0.00 27.89 2.00 0.00 5.75 0.16 0.00

28.05 2.00 0.00 5.72 0.16 0.00 28.22 2.00 0.00 5.70 0.16 0.00

28.38 2.00 0.00 5.67 0.16 0.00 28.54 2.00 0.00 5.65 0.16 0.00

28.71 2.00 0.00 5.62 0.16 0.00 28.87 2.00 0.00 5.60 0.16 0.00

29.04 2.00 0.00 5.57 0.16 0.00 29.20 2.00 0.00 5.55 0.16 0.00

29.36 2.00 0.00 5.52 0.16 0.00 29.53 2.00 0.00 5.50 0.16 0.00

29.69 2.00 0.00 5.47 0.16 0.00 29.86 2.00 0.00 5.45 0.16 0.00

30.02 2.00 0.00 5.42 0.16 0.00 30.18 2.00 0.00 5.40 0.16 0.00

30.35 2.00 0.00 5.37 0.16 0.00 30.51 2.00 0.00 5.35 0.16 0.00

30.68 2.00 0.00 5.32 0.16 0.00 30.84 2.00 0.00 5.30 0.16 0.00

31.00 2.00 0.00 5.27 0.16 0.00 31.17 2.00 0.00 5.25 0.16 0.00

31.33 2.00 0.00 5.22 0.16 0.00 31.50 2.00 0.00 5.20 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

31.66 2.00 0.00 5.17 0.16 0.00 31.82 2.00 0.00 5.15 0.16 0.00

31.99 2.00 0.00 5.12 0.16 0.00 32.15 2.00 0.00 5.10 0.16 0.00

32.32 2.00 0.00 5.07 0.16 0.00 32.48 2.00 0.00 5.05 0.16 0.00

32.64 2.00 0.00 5.02 0.16 0.00 32.81 2.00 0.00 5.00 0.16 0.00

32.97 2.00 0.00 4.97 0.16 0.00 33.14 2.00 0.00 4.95 0.16 0.00

33.30 2.00 0.00 4.92 0.16 0.00 33.46 2.00 0.00 4.90 0.16 0.00

33.63 2.00 0.00 4.87 0.16 0.00 33.79 2.00 0.00 4.85 0.16 0.00

33.96 2.00 0.00 4.82 0.16 0.00 34.12 2.00 0.00 4.80 0.16 0.00

34.28 2.00 0.00 4.77 0.16 0.00 34.45 2.00 0.00 4.75 0.16 0.00

34.61 2.00 0.00 4.72 0.16 0.00 34.78 2.00 0.00 4.70 0.16 0.00

34.94 2.00 0.00 4.67 0.16 0.00 35.10 2.00 0.00 4.65 0.16 0.00

35.27 2.00 0.00 4.62 0.16 0.00 35.43 2.00 0.00 4.60 0.16 0.00

35.60 2.00 0.00 4.57 0.16 0.00 35.76 2.00 0.00 4.55 0.16 0.00

35.93 2.00 0.00 4.52 0.16 0.00 36.09 2.00 0.00 4.50 0.16 0.00

36.25 2.00 0.00 4.47 0.16 0.00 36.42 2.00 0.00 4.45 0.16 0.00

36.58 2.00 0.00 4.42 0.16 0.00 36.75 2.00 0.00 4.40 0.16 0.00

36.91 2.00 0.00 4.37 0.16 0.00 37.07 2.00 0.00 4.35 0.16 0.00

37.24 2.00 0.00 4.32 0.16 0.00 37.40 2.00 0.00 4.30 0.16 0.00

37.57 2.00 0.00 4.27 0.16 0.00 37.73 2.00 0.00 4.25 0.16 0.00

37.89 2.00 0.00 4.22 0.16 0.00 38.06 2.00 0.00 4.20 0.16 0.00

38.22 2.00 0.00 4.17 0.16 0.00 38.39 2.00 0.00 4.15 0.16 0.00

38.55 2.00 0.00 4.12 0.16 0.00 38.71 2.00 0.00 4.10 0.16 0.00

38.88 2.00 0.00 4.07 0.16 0.00 39.04 2.00 0.00 4.05 0.16 0.00

39.21 2.00 0.00 4.02 0.16 0.00 39.37 2.00 0.00 4.00 0.16 0.00

39.53 2.00 0.00 3.97 0.16 0.00 39.70 2.00 0.00 3.95 0.16 0.00

39.86 2.00 0.00 3.92 0.16 0.00 40.03 2.00 0.00 3.90 0.16 0.00

40.19 2.00 0.00 3.87 0.16 0.00 40.35 2.00 0.00 3.85 0.16 0.00

40.52 2.00 0.00 3.82 0.16 0.00 40.68 2.00 0.00 3.80 0.16 0.00

40.85 2.00 0.00 3.77 0.16 0.00 41.01 2.00 0.00 3.75 0.16 0.00

41.17 2.00 0.00 3.72 0.16 0.00 41.34 2.00 0.00 3.70 0.16 0.00

41.50 2.00 0.00 3.67 0.16 0.00 41.67 2.00 0.00 3.65 0.16 0.00

41.83 2.00 0.00 3.62 0.16 0.00 41.99 2.00 0.00 3.60 0.16 0.00

42.16 2.00 0.00 3.57 0.16 0.00 42.32 2.00 0.00 3.55 0.16 0.00

42.49 2.00 0.00 3.52 0.16 0.00 42.65 2.00 0.00 3.50 0.16 0.00

42.81 2.00 0.00 3.47 0.16 0.00 42.98 2.00 0.00 3.45 0.16 0.00

43.14 2.00 0.00 3.42 0.16 0.00 43.31 2.00 0.00 3.40 0.16 0.00

43.47 2.00 0.00 3.37 0.16 0.00 43.64 2.00 0.00 3.35 0.16 0.00

43.80 0.31 0.69 3.32 0.16 0.12 43.96 0.31 0.69 3.30 0.16 0.11

44.13 2.00 0.00 3.27 0.16 0.00 44.29 2.00 0.00 3.25 0.16 0.00

44.46 2.00 0.00 3.22 0.16 0.00 44.62 2.00 0.00 3.20 0.16 0.00

44.78 2.00 0.00 3.17 0.16 0.00 44.95 2.00 0.00 3.15 0.16 0.00

45.11 2.00 0.00 3.12 0.16 0.00 45.28 2.00 0.00 3.10 0.16 0.00

45.44 2.00 0.00 3.07 0.16 0.00 45.60 2.00 0.00 3.05 0.16 0.00

45.77 2.00 0.00 3.02 0.16 0.00 45.93 2.00 0.00 3.00 0.16 0.00

46.10 2.00 0.00 2.97 0.16 0.00 46.26 2.00 0.00 2.95 0.16 0.00

46.42 2.00 0.00 2.92 0.16 0.00 46.59 2.00 0.00 2.90 0.16 0.00

46.75 2.00 0.00 2.87 0.16 0.00 46.92 2.00 0.00 2.85 0.16 0.00

47.08 2.00 0.00 2.82 0.16 0.00 47.24 2.00 0.00 2.80 0.16 0.00

CLiq v.2.2.0.37 - CPT Liquefaction Assessment Software - Report created on: 10/17/2018, 12:18:05 PM 3
Project file: 
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

47.41 2.00 0.00 2.77 0.16 0.00 47.57 2.00 0.00 2.75 0.16 0.00

47.74 2.00 0.00 2.72 0.16 0.00 47.90 2.00 0.00 2.70 0.16 0.00

48.06 2.00 0.00 2.67 0.16 0.00 48.23 2.00 0.00 2.65 0.16 0.00

48.39 2.00 0.00 2.62 0.16 0.00 48.56 2.00 0.00 2.60 0.16 0.00

48.72 2.00 0.00 2.57 0.16 0.00 48.88 2.00 0.00 2.55 0.16 0.00

49.05 2.00 0.00 2.52 0.16 0.00 49.21 2.00 0.00 2.50 0.16 0.00

49.38 2.00 0.00 2.47 0.16 0.00 49.54 2.00 0.00 2.45 0.16 0.00

49.70 2.00 0.00 2.42 0.16 0.00 49.87 2.00 0.00 2.40 0.16 0.00

50.03 2.00 0.00 2.37 0.16 0.00 50.20 2.00 0.00 2.35 0.16 0.00

50.36 2.00 0.00 2.32 0.16 0.00 50.52 2.00 0.00 2.30 0.16 0.00

50.69 2.00 0.00 2.27 0.16 0.00 50.85 2.00 0.00 2.25 0.16 0.00

51.02 2.00 0.00 2.22 0.16 0.00 51.18 2.00 0.00 2.20 0.16 0.00

51.35 2.00 0.00 2.17 0.16 0.00 51.51 2.00 0.00 2.15 0.16 0.00

51.67 2.00 0.00 2.12 0.16 0.00 51.84 2.00 0.00 2.10 0.16 0.00

52.00 0.40 0.60 2.07 0.16 0.06 52.17 0.36 0.64 2.05 0.16 0.07

52.33 0.34 0.66 2.02 0.16 0.07 52.49 0.38 0.62 2.00 0.16 0.06

52.66 0.45 0.55 1.97 0.16 0.05 52.82 0.42 0.58 1.95 0.16 0.06

52.99 0.38 0.62 1.92 0.16 0.06 53.15 0.36 0.64 1.90 0.16 0.06

53.31 0.35 0.65 1.87 0.16 0.06 53.48 0.36 0.64 1.85 0.16 0.06

53.64 0.38 0.62 1.82 0.16 0.06 53.81 0.43 0.57 1.80 0.16 0.05

53.97 0.50 0.50 1.77 0.16 0.04 54.13 0.55 0.45 1.75 0.16 0.04

54.30 0.52 0.48 1.72 0.16 0.04 54.46 0.50 0.50 1.70 0.16 0.04

54.63 0.49 0.51 1.67 0.16 0.04 54.79 0.47 0.53 1.65 0.16 0.04

54.95 0.38 0.62 1.62 0.16 0.05 55.12 0.37 0.63 1.60 0.16 0.05

55.28 0.34 0.66 1.57 0.16 0.05 55.45 0.35 0.65 1.55 0.16 0.05

55.61 0.35 0.65 1.52 0.16 0.05 55.77 0.42 0.58 1.50 0.16 0.04

55.94 0.44 0.56 1.47 0.16 0.04 56.10 0.46 0.54 1.45 0.16 0.04

56.27 0.44 0.56 1.42 0.16 0.04 56.43 0.43 0.57 1.40 0.16 0.04

56.59 0.35 0.65 1.37 0.16 0.04 56.76 0.34 0.66 1.35 0.16 0.04

56.92 0.36 0.64 1.32 0.16 0.04 57.09 0.34 0.66 1.30 0.16 0.04

57.25 0.34 0.66 1.27 0.16 0.04 57.41 0.35 0.65 1.25 0.16 0.04

57.58 0.37 0.63 1.22 0.16 0.04 57.74 0.39 0.61 1.20 0.16 0.04

57.91 0.39 0.61 1.17 0.16 0.04 58.07 0.41 0.59 1.15 0.16 0.03

58.23 0.47 0.53 1.12 0.16 0.03 58.40 0.55 0.45 1.10 0.16 0.02

58.56 0.54 0.46 1.07 0.16 0.02 58.73 0.53 0.47 1.05 0.16 0.02

58.89 0.49 0.51 1.02 0.16 0.03 59.06 0.52 0.48 1.00 0.16 0.02

59.22 2.00 0.00 0.97 0.16 0.00 59.38 2.00 0.00 0.95 0.16 0.00

59.55 2.00 0.00 0.92 0.16 0.00 59.71 2.00 0.00 0.90 0.16 0.00

59.88 0.49 0.51 0.87 0.16 0.02 60.04 0.48 0.52 0.85 0.16 0.02

60.20 0.63 0.37 0.82 0.16 0.02 60.37 0.97 0.03 0.80 0.16 0.00

60.53 1.42 0.00 0.77 0.16 0.00 60.70 1.71 0.00 0.75 0.16 0.00

60.86 1.69 0.00 0.72 0.16 0.00 61.02 1.25 0.00 0.70 0.16 0.00

61.19 0.89 0.11 0.67 0.16 0.00 61.35 0.72 0.28 0.65 0.16 0.01

61.52 0.66 0.34 0.62 0.16 0.01 61.68 2.00 0.00 0.60 0.16 0.00

61.84 2.00 0.00 0.57 0.16 0.00 62.01 2.00 0.00 0.55 0.16 0.00

62.17 2.00 0.00 0.52 0.16 0.00 62.34 2.00 0.00 0.50 0.16 0.00

62.50 2.00 0.00 0.47 0.16 0.00 62.66 2.00 0.00 0.45 0.16 0.00

62.83 2.00 0.00 0.42 0.16 0.00 62.99 2.00 0.00 0.40 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)

FS LPI Depth
(ft)

FS LPI

63.16 2.00 0.00 0.37 0.16 0.00 63.32 2.00 0.00 0.35 0.16 0.00

63.48 2.00 0.00 0.32 0.16 0.00 63.65 2.00 0.00 0.30 0.16 0.00

63.81 2.00 0.00 0.27 0.16 0.00 63.98 2.00 0.00 0.25 0.16 0.00

64.14 2.00 0.00 0.22 0.16 0.00 64.30 2.00 0.00 0.20 0.16 0.00

64.47 2.00 0.00 0.17 0.16 0.00 64.63 2.00 0.00 0.15 0.16 0.00

64.80 2.00 0.00 0.12 0.16 0.00 64.96 2.00 0.00 0.10 0.16 0.00

65.12 2.00 0.00 0.07 0.16 0.00 65.29 2.00 0.00 0.05 0.16 0.00

65.45 2.00 0.00 0.02 0.16 0.00 65.62 2.00 0.00 0.00 0.00 0.00

65.78 2.00 0.00 0.00 0.00 0.00 65.94 2.00 0.00 0.00 0.00 0.00

66.11 2.00 0.00 0.00 0.00 0.00 66.27 2.00 0.00 0.00 0.00 0.00

66.44 2.00 0.00 0.00 0.00 0.00 66.60 2.00 0.00 0.00 0.00 0.00

66.77 2.00 0.00 0.00 0.00 0.00 66.93 2.00 0.00 0.00 0.00 0.00

67.09 2.00 0.00 0.00 0.00 0.00 67.26 2.00 0.00 0.00 0.00 0.00

67.42 2.00 0.00 0.00 0.00 0.00 67.59 2.00 0.00 0.00 0.00 0.00

67.75 2.00 0.00 0.00 0.00 0.00 67.91 2.00 0.00 0.00 0.00 0.00

68.08 2.00 0.00 0.00 0.00 0.00 68.24 2.00 0.00 0.00 0.00 0.00

68.41 2.00 0.00 0.00 0.00 0.00 68.57 2.00 0.00 0.00 0.00 0.00

68.73 2.00 0.00 0.00 0.00 0.00 68.90 2.00 0.00 0.00 0.00 0.00

69.06 2.00 0.00 0.00 0.00 0.00 69.23 2.00 0.00 0.00 0.00 0.00

69.39 2.00 0.00 0.00 0.00 0.00 69.55 2.00 0.00 0.00 0.00 0.00

69.72 2.00 0.00 0.00 0.00 0.00 69.88 2.00 0.00 0.00 0.00 0.00

70.05 2.00 0.00 0.00 0.00 0.00 70.21 2.00 0.00 0.00 0.00 0.00

70.37 2.00 0.00 0.00 0.00 0.00 70.54 2.00 0.00 0.00 0.00 0.00

70.70 2.00 0.00 0.00 0.00 0.00 70.87 2.00 0.00 0.00 0.00 0.00

71.03 2.00 0.00 0.00 0.00 0.00 71.19 2.00 0.00 0.00 0.00 0.00

71.36 2.00 0.00 0.00 0.00 0.00 71.52 2.00 0.00 0.00 0.00 0.00

71.69 2.00 0.00 0.00 0.00 0.00 71.85 2.00 0.00 0.00 0.00 0.00

72.01 2.00 0.00 0.00 0.00 0.00

Abbreviations

Overall liquefaction potential: 2.29

LPI = 0.00 - Liquefaction risk very low
LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Calculated factor of safety for test point
1 - FS
Function value of the extend of soil liquefaction according to depth
Layer thickness (ft)
Liquefaction potential index value for test point
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::  Post-earthquake settlement due to soil liquefaction ::

Depth
(ft)

FS Settlement
(in)

Depth
(ft)

FS Settlement
(in)

DF DF

34.94 41.53 2.00 0.00 0.001.00 35.10 41.47 2.00 0.00 0.001.00

35.27 43.00 2.00 0.00 0.001.00 35.43 43.87 2.00 0.00 0.001.00

35.60 46.09 2.00 0.00 0.001.00 35.76 47.09 2.00 0.00 0.001.00

35.93 44.91 2.00 0.00 0.001.00 36.09 41.95 2.00 0.00 0.001.00

36.25 37.29 2.00 0.00 0.001.00 36.42 36.84 2.00 0.00 0.001.00

36.58 36.08 2.00 0.00 0.001.00 36.75 38.56 2.00 0.00 0.001.00

36.91 43.95 2.00 0.00 0.001.00 37.07 54.42 2.00 0.00 0.001.00

37.24 62.88 2.00 0.00 0.001.00 37.40 67.68 2.00 0.00 0.001.00

37.57 67.47 2.00 0.00 0.001.00 37.73 64.24 2.00 0.00 0.001.00

37.89 59.29 2.00 0.00 0.001.00 38.06 55.15 2.00 0.00 0.001.00

38.22 54.19 2.00 0.00 0.001.00 38.39 57.71 2.00 0.00 0.001.00

38.55 61.13 2.00 0.00 0.001.00 38.71 59.70 2.00 0.00 0.001.00

38.88 58.65 2.00 0.00 0.001.00 39.04 61.00 2.00 0.00 0.001.00

39.21 62.25 2.00 0.00 0.001.00 39.37 62.77 2.00 0.00 0.001.00

39.53 60.46 2.00 0.00 0.001.00 39.70 56.44 2.00 0.00 0.001.00

39.86 52.80 2.00 0.00 0.001.00 40.03 47.94 2.00 0.00 0.001.00

40.19 49.66 2.00 0.00 0.001.00 40.35 55.42 2.00 0.00 0.001.00

40.52 62.13 2.00 0.00 0.001.00 40.68 71.08 2.00 0.00 0.001.00

40.85 73.38 2.00 0.00 0.001.00 41.01 74.98 2.00 0.00 0.001.00

41.17 74.83 2.00 0.00 0.001.00 41.34 74.08 2.00 0.00 0.001.00

41.50 73.35 2.00 0.00 0.001.00 41.67 71.77 2.00 0.00 0.001.00

41.83 66.84 2.00 0.00 0.001.00 41.99 63.79 2.00 0.00 0.001.00

42.16 60.42 2.00 0.00 0.001.00 42.32 56.13 2.00 0.00 0.001.00

42.49 52.05 2.00 0.00 0.001.00 42.65 49.74 2.00 0.00 0.001.00

42.81 50.98 2.00 0.00 0.001.00 42.98 56.84 2.00 0.00 0.001.00

43.14 67.98 2.00 0.00 0.001.00 43.31 81.38 2.00 0.00 0.001.00

43.47 83.75 2.00 0.00 0.001.00 43.64 76.59 2.00 0.00 0.001.00

43.80 68.43 0.31 3.19 0.061.00 43.96 69.80 0.31 3.14 0.061.00

44.13 72.62 2.00 0.00 0.001.00 44.29 71.77 2.00 0.00 0.001.00

44.46 66.28 2.00 0.00 0.001.00 44.62 58.98 2.00 0.00 0.001.00

44.78 54.10 2.00 0.00 0.001.00 44.95 52.65 2.00 0.00 0.001.00

45.11 52.54 2.00 0.00 0.001.00 45.28 52.17 2.00 0.00 0.001.00

45.44 52.23 2.00 0.00 0.001.00 45.60 52.01 2.00 0.00 0.001.00

45.77 52.89 2.00 0.00 0.001.00 45.93 53.61 2.00 0.00 0.001.00

46.10 54.97 2.00 0.00 0.001.00 46.26 54.30 2.00 0.00 0.001.00

46.42 52.72 2.00 0.00 0.001.00 46.59 50.65 2.00 0.00 0.001.00

46.75 47.50 2.00 0.00 0.001.00 46.92 45.66 2.00 0.00 0.001.00

47.08 44.07 2.00 0.00 0.001.00 47.24 44.70 2.00 0.00 0.001.00

47.41 44.98 2.00 0.00 0.001.00 47.57 45.99 2.00 0.00 0.001.00

47.74 48.52 2.00 0.00 0.001.00 47.90 51.14 2.00 0.00 0.001.00

48.06 51.76 2.00 0.00 0.001.00 48.23 49.58 2.00 0.00 0.001.00

48.39 46.69 2.00 0.00 0.001.00 48.56 44.99 2.00 0.00 0.001.00

48.72 45.96 2.00 0.00 0.001.00 48.88 47.96 2.00 0.00 0.001.00

49.05 51.65 2.00 0.00 0.001.00 49.21 55.84 2.00 0.00 0.001.00

49.38 59.75 2.00 0.00 0.001.00 49.54 61.88 2.00 0.00 0.001.00

49.70 62.00 2.00 0.00 0.001.00 49.87 61.82 2.00 0.00 0.001.00

50.03 64.29 2.00 0.00 0.001.00 50.20 72.58 2.00 0.00 0.001.00

50.36 81.95 2.00 0.00 0.001.00 50.52 87.35 2.00 0.00 0.001.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(ft)

FS Settlement
(in)

Depth
(ft)

FS Settlement
(in)

DF DF

50.69 87.18 2.00 0.00 0.001.00 50.85 83.64 2.00 0.00 0.001.00

51.02 82.83 2.00 0.00 0.001.00 51.18 84.24 2.00 0.00 0.001.00

51.35 88.85 2.00 0.00 0.001.00 51.51 91.27 2.00 0.00 0.001.00

51.67 92.71 2.00 0.00 0.001.00 51.84 92.46 2.00 0.00 0.001.00

52.00 87.29 0.40 2.61 0.051.00 52.17 79.25 0.36 2.83 0.061.00

52.33 75.49 0.34 2.94 0.061.00 52.49 82.98 0.38 2.72 0.051.00

52.66 95.03 0.45 2.44 0.051.00 52.82 90.86 0.42 2.53 0.051.00

52.99 83.55 0.38 2.71 0.051.00 53.15 78.80 0.36 2.84 0.061.00

53.31 78.04 0.35 2.86 0.061.00 53.48 80.17 0.36 2.80 0.061.00

53.64 82.44 0.38 2.74 0.051.00 53.81 92.08 0.43 2.50 0.051.00

53.97 101.41 0.50 2.31 0.051.00 54.13 106.64 0.55 2.22 0.041.00

54.30 102.95 0.52 2.28 0.041.00 54.46 100.47 0.50 2.33 0.051.00

54.63 99.72 0.49 2.34 0.051.00 54.79 96.52 0.47 2.41 0.051.00

54.95 83.82 0.38 2.70 0.051.00 55.12 80.45 0.37 2.79 0.051.00

55.28 75.90 0.34 2.93 0.061.00 55.45 76.14 0.35 2.92 0.061.00

55.61 77.70 0.35 2.87 0.061.00 55.77 89.87 0.42 2.55 0.051.00

55.94 92.67 0.44 2.49 0.051.00 56.10 95.01 0.46 2.44 0.051.00

56.27 92.80 0.44 2.48 0.051.00 56.43 90.42 0.43 2.54 0.051.00

56.59 77.24 0.35 2.89 0.061.00 56.76 73.38 0.34 3.01 0.061.00

56.92 79.27 0.36 2.83 0.061.00 57.09 75.38 0.34 2.95 0.061.00

57.25 74.28 0.34 2.98 0.061.00 57.41 76.52 0.35 2.91 0.061.00

57.58 80.65 0.37 2.79 0.051.00 57.74 84.58 0.39 2.68 0.051.00

57.91 84.31 0.39 2.69 0.051.00 58.07 86.65 0.41 2.63 0.051.00

58.23 95.96 0.47 2.42 0.051.00 58.40 106.01 0.55 2.23 0.041.00

58.56 105.06 0.54 2.24 0.041.00 58.73 103.72 0.53 2.27 0.041.00

58.89 98.39 0.49 2.37 0.051.00 59.06 101.90 0.52 2.30 0.051.00

59.22 105.23 2.00 0.00 0.001.00 59.38 102.52 2.00 0.00 0.001.00

59.55 99.89 2.00 0.00 0.001.00 59.71 99.47 2.00 0.00 0.001.00

59.88 98.34 0.49 2.37 0.051.00 60.04 96.98 0.48 2.40 0.051.00

60.20 113.49 0.63 2.11 0.041.00 60.37 139.72 0.97 0.65 0.011.00

60.53 163.69 1.42 0.00 0.001.00 60.70 175.98 1.71 0.00 0.001.00

60.86 174.97 1.69 0.00 0.001.00 61.02 155.10 1.25 0.30 0.011.00

61.19 134.12 0.89 1.02 0.021.00 61.35 121.22 0.72 1.87 0.041.00

61.52 116.02 0.66 1.99 0.041.00 61.68 106.85 2.00 0.00 0.001.00

61.84 91.05 2.00 0.00 0.001.00 62.01 78.59 2.00 0.00 0.001.00

62.17 72.62 2.00 0.00 0.001.00 62.34 66.20 2.00 0.00 0.001.00

62.50 57.22 2.00 0.00 0.001.00 62.66 51.07 2.00 0.00 0.001.00

62.83 48.30 2.00 0.00 0.001.00 62.99 47.21 2.00 0.00 0.001.00

63.16 50.32 2.00 0.00 0.001.00 63.32 61.00 2.00 0.00 0.001.00

63.48 75.67 2.00 0.00 0.001.00 63.65 87.42 2.00 0.00 0.001.00

63.81 97.52 2.00 0.00 0.001.00 63.98 103.83 2.00 0.00 0.001.00

64.14 104.05 2.00 0.00 0.001.00 64.30 93.05 2.00 0.00 0.001.00

64.47 78.32 2.00 0.00 0.001.00 64.63 68.35 2.00 0.00 0.001.00

64.80 65.66 2.00 0.00 0.001.00 64.96 71.98 2.00 0.00 0.001.00

65.12 87.35 2.00 0.00 0.001.00 65.29 107.46 2.00 0.00 0.001.00

65.45 117.29 2.00 0.00 0.001.00 65.62 119.66 2.00 0.00 0.001.00

65.78 117.74 2.00 0.00 0.001.00 65.94 121.64 2.00 0.00 0.001.00

66.11 125.96 2.00 0.00 0.001.00 66.27 126.84 2.00 0.00 0.001.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(ft)

FS Settlement
(in)

Depth
(ft)

FS Settlement
(in)

DF DF

66.44 119.87 2.00 0.00 0.001.00 66.60 103.41 2.00 0.00 0.001.00

66.77 85.83 2.00 0.00 0.001.00 66.93 76.04 2.00 0.00 0.001.00

67.09 79.74 2.00 0.00 0.001.00 67.26 90.38 2.00 0.00 0.001.00

67.42 97.36 2.00 0.00 0.001.00 67.59 100.25 2.00 0.00 0.001.00

67.75 96.96 2.00 0.00 0.001.00 67.91 91.97 2.00 0.00 0.001.00

68.08 84.24 2.00 0.00 0.001.00 68.24 74.64 2.00 0.00 0.001.00

68.41 64.10 2.00 0.00 0.001.00 68.57 58.48 2.00 0.00 0.001.00

68.73 60.04 2.00 0.00 0.001.00 68.90 64.55 2.00 0.00 0.001.00

69.06 66.73 2.00 0.00 0.001.00 69.23 65.15 2.00 0.00 0.001.00

69.39 64.64 2.00 0.00 0.001.00 69.55 62.77 2.00 0.00 0.001.00

69.72 60.51 2.00 0.00 0.001.00 69.88 57.73 2.00 0.00 0.001.00

70.05 53.60 2.00 0.00 0.001.00 70.21 51.35 2.00 0.00 0.001.00

70.37 49.83 2.00 0.00 0.001.00 70.54 47.73 2.00 0.00 0.001.00

70.70 46.84 2.00 0.00 0.001.00 70.87 46.63 2.00 0.00 0.001.00

71.03 47.91 2.00 0.00 0.001.00 71.19 48.56 2.00 0.00 0.001.00

71.36 51.88 2.00 0.00 0.001.00 71.52 -1.00 2.00 0.00 0.001.00

71.69 -1.00 2.00 0.00 0.001.00 71.85 -1.00 2.00 0.00 0.001.00

72.01 -1.00 2.00 0.00 0.001.00

Total estimated settlement: 2.64

Abbreviations

CLiq v.2.2.0.37 - CPT Liquefaction Assessment Software - Report created on: 10/17/2018, 12:18:05 PM 9
Project file: 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

CALCULATIONS OF SHEAR WAVE VELOCITY 
 



S
O

IL
 S

T
R

E
N

G
T

H
 P

A
R

A
M

E
T

E
R

S
 &

 V
s
3
0

C
a
lc

 B
y:

JZ
D

a
te

:
1
0
/1

0
/1

8
P

R
O

JE
C

T
 N

A
M

E
:

N
o

rt
h

b
o

u
n

d
 1

0
1
 O

n
-R

a
m

p
 P

e
d

e
s
tr

ia
n

 O
v
e
rc

ro
s
s
in

g
S

O
IL

 G
R

O
U

P
S

P
R

O
JE

C
T

 N
O

.:
2
0
1
6
-1

4
6
-N

O
C

1
. 

S
A

N
D

S
 &

 G
R

A
V

E
L
S

S
T

R
U

C
T

U
R

E
:

2
. 

C
L
A

Y
S

 A
N

D
 P

L
A

S
T

IC
 S

IL
T

S
B

O
R

IN
G

 N
O

.:
R

-1
8
-N

O
-0

0
1

3
. 

N
O

N
 T

O
 L

O
W

 P
L
A

S
T

IC
 S

IL
T

S
4
. 

Y
O

U
N

G
 S

E
D

IM
E

N
T

A
R

Y
 R

O
C

K
S

B
O

R
E

H
O

L
E

 D
IA

 (
in

)=
3
.3

7
8
%

5
. 

L
IQ

U
E

F
IA

B
L
E

 S
A

N
D

S
 (

R
E

S
ID

U
A

L
 S

T
R

E
N

G
T

H
)

N
d

V
sd

 (
m

/s
)

G
W

 D
E

P
T

H
 (

ft
)=

3
0

Y
6
. 

L
IQ

U
E

F
IA

B
L
E

 S
IL

T
S

 (
R

E
S

ID
U

A
L
 S

T
R

E
N

G
T

H
)

N
3
0

1
5

V
s3

0
 (

m
/s

)
2
0
4

C
o
rr

e
la

tio
n

1
) 

C
a
ltr

a
n
s

U
n
it 

W
e
ig

h
t

σ
v

σ
v
'

L
a
b
 T

e
st

 
R

e
su

lts
V

s

fr
o
m

to
(p

cf
)

(p
sf

)
(p

sf
)

φ
 (

°)
c 

(p
sf

)
S

r (
p
sf

)
c 

(p
sf

)
(m

/s
)

1
0
.0

4
.0

3
1

3
4

M
C

1
2
5

3
7
5

3
7
5

2
2

2
8
.7

2
1
.5

1
.7

0
3
6
.6

3
6
.6

4
2

1
5
6

2
4
.0

8
.0

6
1

4
2

M
C

1
2
5

7
5
0

7
5
0

2
7

3
5
.5

2
8
.4

1
.6

3
4
6
.4

4
6
.4

4
3

1
8
7

3
8
.0

1
3
.0

1
1

1
2
6

M
C

1
2
5

1
3
7
5

1
3
7
5

1
7

2
2
.0

1
8
.7

1
.2

1
2
2
.5

2
2
.5

3
8

2
0
6

4
1
3
.0

1
8
.0

1
6

1
2
0

M
C

1
2
5

2
0
0
0

2
0
0
0

1
3

1
6
.9

1
6
.1

1
.0

0
1
6
.1

2
5
%

2
2
.2

3
6

2
2
0

5
1
8
.0

2
1
.5

2
1

1
1
5

M
C

1
2
5

2
6
2
5

2
6
2
5

1
0

1
2
.7

1
2
.0

0
.8

7
1
0
.5

1
0
.5

3
4

2
2
8

6
2
1
.5

2
8
.0

2
6

2
1
6

M
C

1
2
5

3
2
5
0

3
2
5
0

1
0

1
3
.5

1
3
.5

0
.7

8
1
0
.6

1
6
9
0

1
8
5
0

1
9
6

7
2
8
.0

3
3
.0

3
1

2
1
0

M
C

1
2
5

3
8
7
5

3
8
1
3

7
8
.5

8
.5

0
.7

2
6
.1

1
0
5
6

1
2
3
0

1
6
1

8
3
3
.0

3
8
.0

3
6

2
1
7

M
C

1
2
5

4
5
0
0

4
1
2
6

1
1

1
4
.4

1
4
.4

0
.7

0
1
0
.0

1
7
9
6

2
3
9

9
3
8
.0

4
3
.0

4
1

2
1
6

M
C

1
2
5

5
1
2
5

4
4
3
9

1
0

1
3
.5

1
3
.5

0
.6

7
9
.1

1
6
9
0

2
3
8

1
0

4
3
.0

4
8
.5

4
6

2
7

M
C

1
2
5

5
7
5
0

4
7
5
2

5
5
.9

5
.9

0
.6

5
3
.8

7
3
9

1
9
9

1
1

4
8
.5

5
3
.5

5
1

2
8

M
C

1
2
5

6
3
7
5

5
0
6
5

5
6
.8

6
.8

0
.6

3
4
.2

8
4
5

4
5
0

1
0
0

1
2

5
3
.5

5
8
.0

5
6

2
1
4

M
C

1
2
5

7
0
0
0

5
3
7
8

9
1
1
.8

1
1
.8

0
.6

1
7
.2

1
4
7
9

8
2
0

1
3
3

1
3

5
8
.0

6
5
.0

6
1

2
1
6

M
C

1
2
5

7
6
2
5

5
6
9
1

1
0

1
3
.5

1
3
.5

0
.5

9
8
.0

1
6
9
0

2
4
8

1
4

6
5
.0

7
5
.0

7
1

2
1
6

M
C

1
2
5

8
8
7
5

6
3
1
7

1
0

1
3
.5

1
3
.5

0
.5

6
7
.6

1
6
9
0

1
3
6
0

1
6
9

1
5

7
5
.0

8
1
.5

8
1

2
4
2

M
C

1
2
5

1
0
1
2
5

6
9
4
3

2
7

3
5
.5

3
5
.5

0
.5

4
1
9
.0

8
6
%

4
4
3
6

3
2
0

1
6

8
1
.5

9
5
.0

9
1

1
4
8

S
P

T
1
2
5

1
1
3
7
5

7
5
6
9

4
8

6
2
.4

8
1
.1

0
.5

1
4
1
.7

4
1
.7

3
7

3
4
1

1
7

9
5
.0

1
0
8
.0

1
0
1

1
3
0

S
P

T
1
2
5

1
2
6
2
5

8
1
9
5

3
0

3
9
.0

4
8
.3

0
.4

9
2
3
.9

1
2
%

2
6
.2

3
4

3
3
2

1
8

1
0
8
.0

1
1
1
.5

1
1
1

2
4
5

M
C

1
2
5

1
3
8
7
5

8
8
2
1

2
9

3
8
.0

3
8
.0

0
.4

8
1
8
.1

4
7
5
3

3
3
8

N
o
te

:

1
. 

T
h
e
 c

o
rr

e
ct

io
n
 f

a
ct

o
rs

 C
E
 (

E
n
e
rg

y 
R

a
tio

),
 C

B
 (

B
o
re

h
o
le

 D
ia

m
e
te

r)
, 

C
R
 (

R
o
d
 L

e
n
g
th

) 
a
n
d
 C

S
 (

S
a
m

p
lin

g
 M

e
th

o
d
-l
in

e
r)

, 
C

N
 (

O
ve

rb
u
rd

e
n
) 

a
re

 p
e
r 

Y
o
u
d
 2

0
0
1

2
. 

F
o
r 

fin
e
-g

ra
in

e
d
 m

a
te

ri
a
ls

, 
th

e
 c

o
rr

e
la

tio
n
 b

e
tw

e
e
n
 b

lo
w

-c
o
u
n
ts

 a
n
d
 s

h
e
a
r 

is
 b

a
se

d
 o

n
 N

A
V

F
A

C
 D

M
 7

.1
.

3
. 

T
h
e
 p

h
i a

n
g
le

 w
a
s 

e
st

im
a
te

d
 b

a
se

d
 o

n
 M

e
ye

rh
o
f 

(1
9
5
6
).

4
. 

R
e
si

d
u
a
l S

tr
e
n
g
th

 (
S

r)
 is

 b
a
se

d
 o

n
 C

a
ltr

a
n
s 

"G
u
id

e
lin

e
s 

o
n
 F

o
u
n
d
a
tio

n
 L

o
a
d
in

g
 a

n
d
 D

e
fo

rm
a
tio

n
 D

u
e
 t

o
 L

iq
u
e
fa

ct
io

n
 I

n
d
u
ce

d
 L

a
te

ra
l S

p
re

a
d
in

g
",

 C
a
ltr

a
n
s 

2
0
1
1

5
. 

T
h
e
 V

s 
w

e
re

 c
o
rr

e
la

te
d
 b

a
se

d
 o

n
 N

6
0
  f

o
r 

S
o
il 

T
yp

e
s 

1
,3

, 
4
; 

b
a
se

d
 o

n
 N

6
0
 o

r 
c l

a
b
 f

o
r 

S
o
il 

T
yp

e
 2

 a
n
d
 b

a
se

d
 o

n
 S

r 
fo

r 
S

o
il 

T
yp

e
s 

5
 &

 6
 p

e
r 

C
a
ltr

a
n
s 

G
u
id

e
lin

e
s 

(2
0
1
2
).

6
. 

S
p
re

a
d
sh

e
e
t 

R
e
vi

si
o
n
 D

a
te

: 
1
0
/2

9
/1

3

S
a
m

p
le

 
N

o
 

L
a
ye

r 
T

h
ic

kn
e
ss

S
a
m

p
le

 
D

e
p
th

(f
t)

S
o
il 

T
yp

e

F
ie

ld
 

B
lo

w
 

C
o
u
n
tH

A
M

M
E

R
 E

N
E

R
G

Y
 =

D
R

IL
L
IN

G
 R

O
D

S
  

(Y
/N

)=

(N
1
) 6

0
, 
C

S
S

a
m

p
le

r 
T

yp
e
 

S
P

T
-N

e
q
.

N
6
0

C
E

 C
o
rr

.

N
6
0

C
R

,C
B

,C
S

 C
o
rr

. 

C
N

(N
1
) 6

0
F

.C
.

C
o
rr

e
la

te
d
 S

tr
e
n
g
th

 
P

a
ra

m
e
te

rs

S
tr

e
n
g
th

 P
ro

fil
e
 &

 V
s_

m
a
st

e
r_

2
0
1
6
-1

4
6
-N

O
C

.x
ls

m
1
1
/2

/2
0
1
8



S
O

IL
 S

T
R

E
N

G
T

H
 P

A
R

A
M

E
T

E
R

S
 &

 V
s
3
0

C
a
lc

 B
y:

JZ
D

a
te

:
1
0
/5

/1
8

P
R

O
JE

C
T

 N
A

M
E

:
N

o
rt

h
b

o
u

n
d

 1
0
1
 O

n
-R

a
m

p
 P

e
d

e
s
tr

ia
n

 O
v
e
rc

ro
s
s
in

g
S

O
IL

 G
R

O
U

P
S

P
R

O
JE

C
T

 N
O

.:
2
0
1
6
-1

4
6
-N

O
C

1
. 

S
A

N
D

S
 &

 G
R

A
V

E
L
S

S
T

R
U

C
T

U
R

E
:

2
. 

C
L
A

Y
S

 A
N

D
 P

L
A

S
T

IC
 S

IL
T

S
B

O
R

IN
G

 N
O

.:
R

-1
8
-N

O
-0

0
2

3
. 

N
O

N
 T

O
 L

O
W

 P
L
A

S
T

IC
 S

IL
T

S
4
. 

Y
O

U
N

G
 S

E
D

IM
E

N
T

A
R

Y
 R

O
C

K
S

B
O

R
E

H
O

L
E

 D
IA

 (
in

)=
4
.3

7
8
%

5
. 

L
IQ

U
E

F
IA

B
L
E

 S
A

N
D

S
 (

R
E

S
ID

U
A

L
 S

T
R

E
N

G
T

H
)

N
d

V
sd

 (
m

/s
)

G
W

 D
E

P
T

H
 (

ft
)=

2
5

Y
6
. 

L
IQ

U
E

F
IA

B
L
E

 S
IL

T
S

 (
R

E
S

ID
U

A
L
 S

T
R

E
N

G
T

H
)

N
3
0

2
1

V
s3

0
 (

m
/s

)
2
1
8

C
o
rr

e
la

tio
n

1
) 

C
a
ltr

a
n
s

U
n
it 

W
e
ig

h
t

σ
v

σ
v
'

L
a
b
 T

e
st

 
R

e
su

lts
V

s

fr
o
m

to
(p

cf
)

(p
sf

)
(p

sf
)

φ
 (

°)
c 

(p
sf

)
S

r (
p
sf

)
c 

(p
sf

)
(m

/s
)

1
A

0
.0

3
.3

3
2

2
6

M
C

1
2
5

3
7
5

3
7
5

1
7

2
2
.0

1
6
.5

1
.7

0
2
8
.0

2
7
4
6

1
7
8

1
B

3
.3

4
.5

3
.2

5
1

2
6

M
C

1
2
5

4
0
6
.2

5
4
0
6

1
7

2
2
.0

1
6
.5

1
.7

0
2
8
.0

2
8
.0

4
0

1
5
5

2
4
.5

8
.0

6
1

2
9

M
C

1
2
5

7
5
0

7
5
0

1
9

2
4
.5

1
9
.6

1
.6

3
3
2
.0

3
2
.0

4
0

1
8
1

3
8
.0

1
3
.0

1
1

1
3
6

M
C

1
2
5

1
3
7
5

1
3
7
5

2
3

3
0
.4

2
5
.9

1
.2

1
3
1
.2

3
1
.2

3
9

2
1
3

4
1
3
.0

1
9
.0

1
6

2
1
8

M
C

1
2
5

2
0
0
0

2
0
0
0

1
2

1
5
.2

1
4
.4

1
.0

0
1
4
.4

1
9
0
1

1
0
9
0

1
5
2

5
1
9
.0

2
3
.5

2
1

1
2
2

M
C

1
2
5

2
6
2
5

2
6
2
5

1
4

1
8
.6

1
7
.7

0
.8

7
1
5
.4

1
5
.4

3
5

2
3
7

6
2
3
.5

2
8
.5

2
6

2
1
2

S
P

T
1
2
5

3
2
5
0

3
1
8
8

1
2

1
5
.6

1
7
.8

0
.7

9
1
4
.1

6
1
%

1
9

5
0

2
3
3

7
2
8
.5

3
3
.5

3
1

2
1
4

M
C

1
2
5

3
8
7
5

3
5
0
1

9
1
1
.8

1
1
.8

0
.7

6
8
.9

1
4
7
9

5
5
0

1
1
0

8
3
3
.5

3
8
.5

3
6

2
1
9

M
C

1
2
5

4
5
0
0

3
8
1
4

1
2

1
6
.1

1
6
.1

0
.7

2
1
1
.6

2
0
0
7

2
4
2

9
3
8
.5

4
3
.0

4
1

2
1
0

S
P

T
1
2
5

5
1
2
5

4
1
2
7

1
0

1
3
.0

1
4
.3

0
.7

0
1
0
.0

1
6
2
5

2
3
3

1
0

4
3
.0

4
8
.0

4
6

2
1
5

M
C

1
2
5

5
7
5
0

4
4
4
0

1
0

1
2
.7

1
2
.7

0
.6

7
8
.5

6
1
%

1
5
8
4

2
3
5

1
1

4
8
.0

5
3
.0

5
1

2
1
2

M
C

1
2
5

6
3
7
5

4
7
5
3

8
1
0
.1

1
0
.1

0
.6

5
6
.6

1
2
6
8

3
9
0

1
0
0

1
2

5
3
.0

5
8
.5

5
6

2
1
3

M
C

1
2
5

7
0
0
0

5
0
6
6

8
1
1
.0

1
1
.0

0
.6

3
6
.9

1
3
7
3

2
3
2

1
3

5
8
.5

6
5
.0

6
1

1
3
8

M
C

1
2
5

7
6
2
5

5
3
7
9

2
5

3
2
.1

3
2
.1

0
.6

1
1
9
.6

1
1
%

2
1
.3

3
5

2
9
5

1
4

6
5
.0

7
6
.0

7
1

2
2
2

S
P

T
1
2
5

8
8
7
5

6
0
0
5

2
2

2
8
.6

3
4
.3

0
.5

8
1
9
.8

3
5
7
5

2
9
8

1
5

7
6
.0

8
7
.5

8
1

1
3
9

S
P

T
1
2
5

1
0
1
2
5

6
6
3
1

3
9

5
0
.7

6
5
.9

0
.5

5
3
6
.2

3
6
.2

3
6

3
2
4

1
6

8
7
.5

1
0
0
.0

9
1

1
9
0

S
P

T
1
2
5

1
1
3
7
5

7
2
5
7

9
0

1
1
7
.0

1
5
2
.1

0
.5

2
7
9
.9

7
9
.9

4
0

3
5
9

1
7

1
0
0
.0

1
0
2
.5

1
0
1

1
6
1

S
P

T
1
2
5

1
2
6
2
5

7
8
8
3

6
1

7
9
.3

1
0
3
.1

0
.5

0
5
1
.9

5
1
.9

3
7

3
5
3

1
8

1
0
2
.5

1
0
4
.5

1
0
4

1
1
0
0

S
P

T
1
2
5

1
3
0
0
0

8
0
7
0

1
0
0

1
3
0
.0

1
6
9
.0

0
.5

0
8
4
.1

8
4
.1

4
0

3
7
2

N
o
te

:

1
. 

T
h
e
 c

o
rr

e
ct

io
n
 f

a
ct

o
rs

 C
E
 (

E
n
e
rg

y 
R

a
tio

),
 C

B
 (

B
o
re

h
o
le

 D
ia

m
e
te

r)
, 

C
R
 (

R
o
d
 L

e
n
g
th

) 
a
n
d
 C

S
 (

S
a
m

p
lin

g
 M

e
th

o
d
-l
in

e
r)

, 
C

N
 (

O
ve

rb
u
rd

e
n
) 

a
re

 p
e
r 

Y
o
u
d
 2

0
0
1

2
. 

F
o
r 

fin
e
-g

ra
in

e
d
 m

a
te

ri
a
ls

, 
th

e
 c

o
rr

e
la

tio
n
 b

e
tw

e
e
n
 b

lo
w

-c
o
u
n
ts

 a
n
d
 s

h
e
a
r 

is
 b

a
se

d
 o

n
 N

A
V

F
A

C
 D

M
 7

.1
.

3
. 

T
h
e
 p

h
i a

n
g
le

 w
a
s 

e
st

im
a
te

d
 b

a
se

d
 o

n
 M

e
ye

rh
o
f 

(1
9
5
6
).

4
. 

R
e
si

d
u
a
l S

tr
e
n
g
th

 (
S

r)
 is

 b
a
se

d
 o

n
 C

a
ltr

a
n
s 

"G
u
id

e
lin

e
s 

o
n
 F

o
u
n
d
a
tio

n
 L

o
a
d
in

g
 a

n
d
 D

e
fo

rm
a
tio

n
 D

u
e
 t

o
 L

iq
u
e
fa

ct
io

n
 I

n
d
u
ce

d
 L

a
te

ra
l S

p
re

a
d
in

g
",

 C
a
ltr

a
n
s 

2
0
1
1

5
. 

T
h
e
 V

s 
w

e
re

 c
o
rr

e
la

te
d
 b

a
se

d
 o

n
 N

6
0
  f

o
r 

S
o
il 

T
yp

e
s 

1
,3

, 
4
; 

b
a
se

d
 o

n
 N

6
0
 o

r 
c l

a
b
 f

o
r 

S
o
il 

T
yp

e
 2

 a
n
d
 b

a
se

d
 o

n
 S

r 
fo

r 
S

o
il 

T
yp

e
s 

5
 &

 6
 p

e
r 

C
a
ltr

a
n
s 

G
u
id

e
lin

e
s 

(2
0
1
2
).

6
. 

S
p
re

a
d
sh

e
e
t 

R
e
vi

si
o
n
 D

a
te

: 
1
0
/2

9
/1

3

S
a
m

p
le

 
N

o
 

L
a
ye

r 
T

h
ic

kn
e
ss

S
a
m

p
le

 
D

e
p
th

(f
t)

S
o
il 

T
yp

e

F
ie

ld
 

B
lo

w
 

C
o
u
n
tH

A
M

M
E

R
 E

N
E

R
G

Y
 =

D
R

IL
L
IN

G
 R

O
D

S
  

(Y
/N

)=

(N
1
) 6

0
, 
C

S
S

a
m

p
le

r 
T

yp
e
 

S
P

T
-N

e
q
.

N
6
0

C
E

 C
o
rr

.

N
6
0

C
R

,C
B

,C
S

 C
o
rr

. 

C
N

(N
1
) 6

0
F

.C
.

C
o
rr

e
la

te
d
 S

tr
e
n
g
th

 
P

a
ra

m
e
te

rs

S
tr

e
n
g
th

 P
ro

fil
e
 &

 V
s_

m
a
st

e
r_

2
0
1
6
-1

4
6
-N

O
C

.x
ls

m
1
1
/2

/2
0
1
8



S
O

IL
 S

T
R

E
N

G
T

H
 P

A
R

A
M

E
T

E
R

S
 &

 V
s
3
0

C
a
lc

 B
y:

JZ
D

a
te

:
1
0
/5

/1
8

P
R

O
JE

C
T

 N
A

M
E

:
N

o
rt

h
b

o
u

n
d

 1
0
1
 O

n
-R

a
m

p
 P

e
d

e
s
tr

ia
n

 O
v
e
rc

ro
s
s
in

g
S

O
IL

 G
R

O
U

P
S

P
R

O
JE

C
T

 N
O

.:
2
0
1
6
-1

4
6
-N

O
C

1
. 

S
A

N
D

S
 &

 G
R

A
V

E
L
S

S
T

R
U

C
T

U
R

E
:

2
. 

C
L
A

Y
S

 A
N

D
 P

L
A

S
T

IC
 S

IL
T

S
B

O
R

IN
G

 N
O

.:
R

-1
8
-N

O
-0

0
3

3
. 

N
O

N
 T

O
 L

O
W

 P
L
A

S
T

IC
 S

IL
T

S
4
. 

Y
O

U
N

G
 S

E
D

IM
E

N
T

A
R

Y
 R

O
C

K
S

B
O

R
E

H
O

L
E

 D
IA

 (
in

)=
3
.3

7
8
%

5
. 

L
IQ

U
E

F
IA

B
L
E

 S
A

N
D

S
 (

R
E

S
ID

U
A

L
 S

T
R

E
N

G
T

H
)

N
d

V
sd

 (
m

/s
)

G
W

 D
E

P
T

H
 (

ft
)=

3
2

Y
6
. 

L
IQ

U
E

F
IA

B
L
E

 S
IL

T
S

 (
R

E
S

ID
U

A
L
 S

T
R

E
N

G
T

H
)

N
3
0

1
7

V
s3

0
 (

m
/s

)
2
2
7

C
o
rr

e
la

tio
n

1
) 

C
a
ltr

a
n
s

U
n
it 

W
e
ig

h
t

σ
v

σ
v
'

L
a
b
 T

e
st

 
R

e
su

lts
V

s

fr
o
m

to
(p

cf
)

(p
sf

)
(p

sf
)

φ
 (

°)
c 

(p
sf

)
S

r (
p
sf

)
c 

(p
sf

)
(m

/s
)

1
0
.0

4
.0

3
1

6
0

M
C

1
2
5

3
7
5

3
7
5

3
9

5
0
.7

3
8
.0

1
.7

0
6
4
.6

6
4
.6

4
6

1
6
5

2
4
.0

8
.0

6
1

5
3

M
C

1
2
5

7
5
0

7
5
0

3
4

4
4
.8

3
5
.8

1
.6

3
5
8
.5

5
8
.5

4
4

1
9
2

3
8
.0

1
1
.5

1
1

1
2
4

S
P

T
1
2
5

1
3
7
5

1
3
7
5

2
4

3
1
.2

3
4
.5

1
.2

1
4
1
.6

4
1
.6

4
1

2
1
3

4
1
1
.5

1
8
.5

1
6

2
2
5

M
C

1
2
5

2
0
0
0

2
0
0
0

1
6

2
1
.1

2
0
.1

1
.0

0
2
0
.1

5
9
%

2
6
4

1
2
3
2

5
1
8
.5

2
3
.0

2
1

3
1
1

M
C

1
2
5

2
6
2
5

2
6
2
5

7
9
.3

8
.8

0
.8

7
7
.7

9
3
0

2
0
0

6
2
3
.0

2
9
.0

2
6

2
1
7

M
C

1
2
5

3
2
5
0

3
2
5
0

1
1

1
4
.4

1
4
.4

0
.7

8
1
1
.3

1
7
9
6

1
8
8
0

1
9
7

7
2
9
.0

3
4
.0

3
1

2
1
3

M
C

1
2
5

3
8
7
5

3
8
7
5

8
1
1
.0

1
1
.0

0
.7

2
7
.9

1
3
7
3

2
2
2

8
3
4
.0

3
8
.0

3
6

3
4

S
P

T
1
2
5

4
5
0
0

4
2
5
0

4
5
.2

5
.7

0
.6

9
3
.9

5
2
0

2
0
1

9
3
8
.0

4
3
.0

4
1

3
9

S
P

T
1
2
5

5
1
2
5

4
5
6
3

9
1
1
.7

1
2
.9

0
.6

6
8
.5

1
1
7
0

2
3
6

1
0

4
3
.0

4
8
.5

4
6

3
1
2

M
C

1
2
5

5
7
5
0

4
8
7
6

8
1
0
.1

1
0
.1

0
.6

4
6
.5

1
0
1
4

2
3
4

1
1

4
8
.5

5
3
.0

5
1

1
2
5

M
C

1
2
5

6
3
7
5

5
1
8
9

1
6

2
1
.1

2
1
.1

0
.6

2
1
3
.1

3
7
%

2
0
.7

3
3

2
8
1

1
2

5
3
.0

5
6
.5

5
6

1
1
9

S
P

T
1
2
5

7
0
0
0

5
5
0
2

1
9

2
4
.7

2
9
.0

0
.6

0
1
7
.5

1
7
.5

3
4

2
9
0

1
3

5
6
.5

6
5
.0

6
1

3
8

S
P

T
1
2
5

7
6
2
5

5
8
1
5

8
1
0
.4

1
1
.4

0
.5

9
6
.7

1
0
4
0

2
4
5

1
4

6
5
.0

7
5
.0

7
1

2
1
9

M
C

1
2
5

8
8
7
5

6
4
4
1

1
2

1
6
.1

1
6
.1

0
.5

6
8
.9

2
0
0
7

8
6
0

1
3
6

1
5

7
5
.0

8
5
.0

8
1

1
3
1

S
P

T
1
2
5

1
0
1
2
5

7
0
6
7

3
1

4
0
.3

5
1
.3

0
.5

3
2
7
.3

2
7
.3

3
5

3
2
2

1
6

8
5
.0

9
5
.5

9
1

1
9
4

S
P

T
1
2
5

1
1
3
7
5

7
6
9
3

9
4

1
2
2
.2

1
5
8
.9

0
.5

1
8
1
.0

8
1
.0

4
0

3
6
5

1
7

9
5
.5

1
0
6
.0

1
0
1

1
6
9

S
P

T
1
2
5

1
2
6
2
5

8
3
1
9

6
9

8
9
.7

1
1
6
.6

0
.4

9
5
7
.2

5
7
.2

3
8

3
6
1

1
8

1
0
6
.0

1
1
1
.5

1
1
1

2
2
1

S
P

T
1
2
5

1
3
8
7
5

8
9
4
5

2
1

2
7
.3

3
1
.3

0
.4

7
1
4
.8

3
4
1
3

3
1
4

N
o
te

:

1
. 

T
h
e
 c

o
rr

e
ct

io
n
 f

a
ct

o
rs

 C
E
 (

E
n
e
rg

y 
R

a
tio

),
 C

B
 (

B
o
re

h
o
le

 D
ia

m
e
te

r)
, 

C
R
 (

R
o
d
 L

e
n
g
th

) 
a
n
d
 C

S
 (

S
a
m

p
lin

g
 M

e
th

o
d
-l
in

e
r)

, 
C

N
 (

O
ve

rb
u
rd

e
n
) 

a
re

 p
e
r 

Y
o
u
d
 2

0
0
1

2
. 

F
o
r 

fin
e
-g

ra
in

e
d
 m

a
te

ri
a
ls

, 
th

e
 c

o
rr

e
la

tio
n
 b

e
tw

e
e
n
 b

lo
w

-c
o
u
n
ts

 a
n
d
 s

h
e
a
r 

is
 b

a
se

d
 o

n
 N

A
V

F
A

C
 D

M
 7

.1
.

3
. 

T
h
e
 p

h
i a

n
g
le

 w
a
s 

e
st

im
a
te

d
 b

a
se

d
 o

n
 M

e
ye

rh
o
f 

(1
9
5
6
).

4
. 

R
e
si

d
u
a
l S

tr
e
n
g
th

 (
S

r)
 is

 b
a
se

d
 o

n
 C

a
ltr

a
n
s 

"G
u
id

e
lin

e
s 

o
n
 F

o
u
n
d
a
tio

n
 L

o
a
d
in

g
 a

n
d
 D

e
fo

rm
a
tio

n
 D

u
e
 t

o
 L

iq
u
e
fa

ct
io

n
 I

n
d
u
ce

d
 L

a
te

ra
l S

p
re

a
d
in

g
",

 C
a
ltr

a
n
s 

2
0
1
1

5
. 

T
h
e
 V

s 
w

e
re

 c
o
rr

e
la

te
d
 b

a
se

d
 o

n
 N

6
0
  f

o
r 

S
o
il 

T
yp

e
s 

1
,3

, 
4
; 

b
a
se

d
 o

n
 N

6
0
 o

r 
c l

a
b
 f

o
r 

S
o
il 

T
yp

e
 2

 a
n
d
 b

a
se

d
 o

n
 S

r 
fo

r 
S

o
il 

T
yp

e
s 

5
 &

 6
 p

e
r 

C
a
ltr

a
n
s 

G
u
id

e
lin

e
s 

(2
0
1
2
).

6
. 

S
p
re

a
d
sh

e
e
t 

R
e
vi

si
o
n
 D

a
te

: 
1
0
/2

9
/1

3

S
a
m

p
le

 
N

o
 

L
a
ye

r 
T

h
ic

kn
e
ss

S
a
m

p
le

 
D

e
p
th

(f
t)

S
o
il 

T
yp

e

F
ie

ld
 

B
lo

w
 

C
o
u
n
tH

A
M

M
E

R
 E

N
E

R
G

Y
 =

D
R

IL
L
IN

G
 R

O
D

S
  

(Y
/N

)=

(N
1
) 6

0
, 
C

S
S

a
m

p
le

r 
T

yp
e
 

S
P

T
-N

e
q
.

N
6
0

C
E

 C
o
rr

.

N
6
0

C
R

,C
B

,C
S

 C
o
rr

. 

C
N

(N
1
) 6

0
F

.C
.

C
o
rr

e
la

te
d
 S

tr
e
n
g
th

 
P

a
ra

m
e
te

rs

S
tr

e
n
g
th

 P
ro

fil
e
 &

 V
s_

m
a
st

e
r_

2
0
1
6
-1

4
6
-N

O
C

.x
ls

m
1
1
/2

/2
0
1
8



P
t

t
D

t
ft

R
f

A
S

V
t

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

D
t

ft
R

f
ft

A
S

V
t

ft
S

T
(
S)

H
t
R

St
D

t
(ft
)

tD
t

O
E

T

C
PT

-1
8-

N
O

-0
03

A
U

S 
10

1 
Bl

os
so

m
 H

ill 
R

d 
IC

 Im
pr

ov
em

en
t P

ro
je

ct
C
PT

-1
8-
N
O
-0
05

Av
er

ag
e 

Vs
30

 =
 2

83
m

/s



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
VERTICAL PILE CAPACITY ANALYSIS (SHAFT ANALYSIS RESULTS) 

 



Ultimate Axial Capacity tons)
D

ep
t

 f
t)

8
8

Ultimate Axial Capacity tons)
D

ep
t

 f
t)

8
8

F.G. off Elev.
~228.0 ft

Pile Cut off Elev.
~= 222.45 ft

Vertical loading = 220 kips / 0.7 ~= 320 kips = 160 tons

Pile Tip Elev.
~= 184.0 ft

* Recommended
Pile Tip Elev.  
~= 181.0 ft

-Ignore 5 feet or one pile diameter (whichever is greater) frictional capacity from the top of pile
-Ignore one diameters frictional capacity from bottom
-Add 3 feet of pile length at the bottom to be conservative
-The soil friction is reduced by 50% behind the soil nail wall (0-17 feet) to consider the effect of construction.

Abutment 1_36" Diameter CIDH_Strength Limit State
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Ultimate Axial Capacity tons)
D
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t
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t)

8
8

Vertical loading = 140 kips = 70 tons

F.G. off Elev.
~228.0 ft

Pile Cut off Elev.
~= 222.45 ft

Pile Tip Elev.
~= 201.0 ft

* Recommended
Pile Tip Elev.  
~= 198.0 ft

Abutment 1_36" Diameter CIDH_Extreme Event Limit State
-Ignore 5 feet or one pile diameter (whichever is greater) frictional capacity from the top of pile
-Ignore one diameters frictional capacity from bottom
-Add 3 feet of pile length at the bottom to be conservative
-The soil friction is reduced by 50% behind the soil nail wall (0-17 feet) to consider the effect of construction.
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Ultimate Axial Capacity (tons)

Bent 2_72" Diameter Type-II CIDH_Strength Limit State

D
ep

th
 (
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)
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  Skin Friction

 SAND 

 CLAY 

 CLAY 

 CLAY 

 CLAY 

 CLAY 

 CLAY 

 CLAY 

 SAND 

F.G. off Elev. 
~206.72 ft

Pile Cut off Elev. 
~= 204.7 ft

Pile Tip Elev. 
~= 138.5 ft

* Recommended 
Pile Tip Elev.   
~= 135.5 ft

* add 3 feet of pile length at the bottom to be conservative

Permanent 
Casing Tip 
Elev. ~190 ft

Vertical loading = 410 kips / 0.7 / 2 ~= 295 tons 
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Ultimate Axial Capacity (tons)

Bent 2_72" Diameter Type-II CIDH_Extreme Event Limit State
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  Skin Friction

 SAND 

 CLAY 

 CLAY 

 CLAY 

 CLAY 

 CLAY 

 CLAY 

 CLAY 

 SAND 

F.G. off Elev. 
~206.72 ft

Pile Cut off Elev. 
~= 204.7 ft

Permanent 
Casing Tip 
Elev. ~190 ft

* add 3 feet of pile length at the bottom to be conservative

* Recommended 
Pile Tip Elev.   
~= 169.5 ft

Pile Tip Elev. 
~= 172.5 ft

Vertical loading = 230 kips / 2 = 115 tons 



Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

 =
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==
==

==
==

==
==

==
==

==
==

==
==

==
==

  
  

  
  

  
  

  
  

  
  

  
SH

AF
T 

fo
r 

Wi
nd

ow
s,

 V
er

si
on

 2
01
2.

7.
17

  
 

  
  

  
  

  
  

  
  

  
  

  
 S

er
ia

l 
Nu

mb
er

 :
  

29
19

11
54

0

  
  

  
  

  
  

  
  

  
  

VE
RT

IC
AL

LY
 L

OA
DE

D 
DR

IL
LE

D 
SH

AF
T 
AN

AL
YS

IS
  

  
  

  
  

  
  

  
  

  
 (

c)
 C

op
yr

ig
ht

 E
NS

OF
T,

 I
nc

.,
 1

98
7-

20
12

  
 

  
  

  
  

  
  

  
  

  
  

  
  

  
 A

ll
 R

ig
ht

s 
Re

se
rv

ed
  

  
  
  

  
  

  
 

  
  

 =
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==
==

==
==

==
==

==
==

==
==

==
==

==
==

  
  

 P
at

h 
to

 f
il

e 
lo

ca
ti

on
s 

  
  

 :
 T

:\
On

go
in

g 
Pr

oj
ec
ts

\2
01

6\
20

16
-1

46
-N

OC
 N

B1
01

 
On

-R
am

p 
PO

C\
Ca

lc
ul

at
io

ns
\S

HA
FT

 A
na

ly
si

s\
20

19
-0

3\
  

  
 N

am
e 

of
 i

np
ut

 d
at

a 
fi

le
  

  
 :

 B
en

t 
2_

Ex
tr

em
e 

Li
mi

t 
St

at
e.

sf
d

  
  

 N
am

e 
of

 o
ut

pu
t 

fi
le

  
  

  
  

 :
 B

en
t 

2_
Ex

tr
em

e 
Li
mi

t 
St

at
e.

sf
o

  
  

 N
am

e 
of

 p
lo

t 
ou

tp
ut

 f
il

e 
  

 :
 B

en
t 

2_
Ex

tr
em

e 
Li
mi

t 
St

at
e.

sf
p

  
  

 N
am

e 
of

 r
un

ti
me

 f
il

e 
  

  
  

 :
 B

en
t 

2_
Ex

tr
em

e 
Li
mi

t 
St

at
e.

sf
r

  
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--
--

--
--

--
--

--
--

--
--

--
--

--
--

  
  

  
  

  
  

  
  

  
  

  
  

  
Ti

me
 a

nd
 D

at
e 

of
 A

na
ly

si
s

  
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--
--

--
--

--
--

--
--

--
--

--
--

--
--

  
  

  
  

  
  

  
 D

at
e:

  
Ap

ri
l 

02
, 

20
19

  
  

 T
im

e:
  

14
:1
1:

14
   

  
 N

ew
 P

il
e 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 

  
  

 P
RO

PO
SE

D 
DE

PT
H 

= 
  

  
 8

5.
0 

FT
  

  
 -

--
--

--
--

--
--

--
-

  
  

 N
UM

BE
R 

OF
 L

AY
ER

S 
= 

  
10

  
  

 -
--

--
--

--
--

--
--

--
-

  
  

 W
AT

ER
 T

AB
LE

 D
EP

TH
 =

  
  

  
13

.5
 F

T.
  

  
 -

--
--

--
--

--
--

--
--

--

  
  

 F
AC

TO
R 

OF
 S

AF
ET

Y 
AP

PL
IE

D 
TO

 T
HE

 U
LT

IM
AT

E 
SI

DE
 F
RI

CT
IO

N 
CA

PA
CI

TY
 =

 2
.5

0
  

  
 -

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
  

  
 F

AC
TO

R 
OF

 S
AF

ET
Y 

AP
PL

IE
D 

TO
 T

HE
 U

LT
IM

AT
E 

BA
SE

 C
AP

AC
IT

Y 
= 

3.
00

  
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--
--

--
--

-

Pa
ge
 1

Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

 S
OI

L 
IN

FO
RM

AT
IO

N
  

  
 -

--
--

--
--

--
--

--

  
  

 L
AY

ER
 N

O 
1-

--
-S

AN
D

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

KI
N 

FR
IC

TI
ON

 C
OE

FF
IC

IE
NT

- 
BE

TA
  

  
  

  
  

  
  
  

  
 =

 0
.1

20
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

20
E+

02
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

KI
N 

FR
IC

TI
ON

 C
OE

FF
IC

IE
NT

- 
BE

TA
  

  
  

  
  

  
  
  

  
 =

 0
.1

20
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

20
E+

02
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.5

00
E+

01

  
  

 L
AY

ER
 N

O 
2-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.7

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

75
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.5

00
E+

01

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.8

30
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

75
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00

Pa
ge
 2



Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

  
 B

LO
WS

 P
ER

 F
OO

T 
FR

OM
 S

TA
ND

AR
D 

PE
NE

TR
AT

IO
N 

TE
ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

15
E+

02

  
  

 L
AY

ER
 N

O 
3-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.8

30
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

20
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

15
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

20
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

65
E+

02

  
  

 L
AY

ER
 N

O 
4-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

60
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

65
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

Pa
ge
 3

Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

60
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.2

65
E+

02

  
  

 L
AY

ER
 N

O 
5-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.4

00
E+

03
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.2

65
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.4

00
E+

03
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

70
E+

02

  
  

 L
AY

ER
 N

O 
6-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.8

00
E+

03
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

70
E+

02

Pa
ge
 4



Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.8

00
E+

03
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.4

15
E+

02

  
  

 L
AY

ER
 N

O 
7-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

35
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.4

15
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

35
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.5

85
E+

02

  
  

 L
AY

ER
 N

O 
8-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

35
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.3

50
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00

Pa
ge
 5

Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

  
 B

LO
WS

 P
ER

 F
OO

T 
FR

OM
 S

TA
ND

AR
D 

PE
NE

TR
AT

IO
N 

TE
ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.5

85
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

35
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.3

50
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.6

50
E+

02

  
  

 L
AY

ER
 N

O 
9-

--
-S

AN
D

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

KI
N 

FR
IC

TI
ON

 C
OE

FF
IC

IE
NT

- 
BE

TA
  

  
  

  
  

  
  
  

  
 =

 0
.4

12
E+

00
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

60
E+

02
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.6

50
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

KI
N 

FR
IC

TI
ON

 C
OE

FF
IC

IE
NT

- 
BE

TA
  

  
  

  
  

  
  
  

  
 =

 0
.2

50
E+

00
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

60
E+

02
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

15
E+

02

  
  

 L
AY

ER
 N

O1
0-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

11
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01

Pa
ge
 6



Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

  
 U

ND
RA

IN
ED

 S
HE

AR
 S

TR
EN

GT
H,

 L
B/

SQ
 F

T 
  

  
  

  
  
  

  
 =

 0
.4

00
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

15
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

11
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.4

00
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

50
E+

02

  
  

 D
RI

LL
ED

 S
HA

FT
 I

NF
OR

MA
TI

ON
  

  
 -

--
--

--
--

--
--

--
--

--
--

--
--

  
  

  
DI

AM
ET

ER
 O

F 
ST

EM
  

  
  

  
  

= 
  

 6
.0

00
  

FT
.

  
  

  
DI

AM
ET

ER
 O

F 
BA

SE
  

  
  

  
  

= 
  

 6
.0

00
  

FT
.

  
  

  
EN

D 
OF

 S
TE

M 
TO

 B
AS

E 
  

  
  

= 
  

 0
.0

00
  

FT
.

  
  

  
AN

GL
E 

OF
 B

EL
L 

  
  

  
  

  
  

= 
  

 0
.0

00
  

DE
G.

  
  

  
IG

NO
RE

D 
TO

P 
PO

RT
IO

N 
  

  
  

= 
  

16
.5

00
  

FT
.

  
  

  
IG

NO
RE

D 
BO

TT
OM

 P
OR

TI
ON

  
  

= 
  

 6
.0

00
  

FT
.

  
  

  
AR

EA
 O

F 
ON

E 
PE

RC
EN

T 
ST

EE
L 

= 
  

40
.7

20
  

SQ
.I

N.
  

  
  

EL
AS

TI
C 

MO
DU

LU
S,

 E
c 

  
  

  
= 

0.
30

0E
+0

7 
LB

/S
Q 

IN
  

  
  

VO
LU

ME
 O

F 
UN

DE
RR

EA
M 

  
  

  
= 

  
 0

.0
00

  
CU

.Y
DS

.

  
  

 P
RE

DI
CT

ED
 R

ES
UL

TS
  

  
 -

--
--

--
--

--
--

--
--

  
  

 Q
S 

  
  

= 
UL

TI
MA

TE
 S

ID
E 

RE
SI

ST
AN

CE
;

  
  

 Q
B 

  
  

= 
UL

TI
MA

TE
 B

AS
E 

RE
SI

ST
AN

CE
;

  
  

 W
T 

  
  

= 
WE

IG
HT

 O
F 

DR
IL

LE
D 

SH
AF

T 
(F

OR
 U

PL
IF

T 
CA
PA

CI
TY

 O
NL

Y)
;

  
  

 Q
U 

  
  

= 
TO

TA
L 

UL
TI

MA
TE

 R
ES

IS
TA

NC
E;

  
  

 Q
BD

  
  

= 
TO

TA
L 

AL
LO

WA
BL

E 
LO

AD
 U

SI
NG

 A
 F

AC
TO

R 
OF
 S

AF
ET

Y
  

  
  

  
  

  
  

AP
PL

IE
D 

TO
 T

HE
 U

LT
IM

AT
E 

BA
SE

 R
ES

IS
TA

NC
E;

  
  

 Q
DN

  
  

= 
TO

TA
L 

AL
LO

WA
BL

E 
LO

AD
 U

SI
NG

 F
AC

TO
RS

 O
F 
SA

FE
TY

Pa
ge
 7

Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

  
  

  
  

  
AP

PL
IE

D 
TO

 T
HE

 U
LT

IM
AT

E 
SI

DE
 R

ES
IS

TA
NC
E 

AN
D

  
  

  
  

  
  

  
TH

E 
UL

TI
MA

TE
 B

AS
E 

RE
SI

ST
AN

CE
.

  
  

 L
EN

GT
H 

 V
OL

UM
E 

  
  

QS
  

  
  

QB
  

  
  

QU
  

  
  

 Q
BD
  

  
  

QD
N 

  
  

 Q
U/

VO
LU

ME
  

  
 (

FE
ET

) 
 (

CU
.Y

DS
) 

(T
ON

S)
  

 (
TO

NS
) 

 (
TO

NS
) 

  
(T

ON
S)

  
 (

TO
NS

) 
 (

TO
NS

/C
U.

YD
S)

  
  

 2
3.

0 
  

 2
4.

09
  

  
12

.4
4 

  
 5

5.
70

  
  

68
.1

4 
  

 2
1.
72

  
  

14
.2

6 
  

  
35

.9
8

  
  

 2
4.

0 
  

 2
5.

14
  

  
 8

.2
9 

  
 6

0.
86

  
  

69
.1

5 
  

 2
8.
58

  
  

23
.6

0 
  

  
 2

.7
5

  
  

 2
5.

0 
  

 2
6.

18
  

  
16

.5
9 

  
 5

4.
22

  
  

70
.8

1 
  

 3
4.
66

  
  

24
.7

1 
  

  
 2

.7
0

  
  

 2
6.

0 
  

 2
7.

23
  

  
24

.8
8 

  
 5

5.
70

  
  

80
.5

8 
  

 4
3.
45

  
  

28
.5

2 
  

  
 2

.9
6

  
  

 2
7.

0 
  

 2
8.

28
  

  
33

.1
8 

  
 6

0.
86

  
  

94
.0

4 
  

 5
3.
47

  
  

33
.5

6 
  

  
 3

.3
3

  
  

 2
8.

0 
  

 2
9.

33
  

  
41

.4
7 

  
 6

6.
39

  
 1

07
.8

7 
  

 6
3.
61

  
  

38
.7

2 
  

  
 3

.6
8

  
  

 2
9.

0 
  

 3
0.

37
  

  
49

.7
7 

  
 7

2.
29

  
 1

22
.0

6 
  

 7
3.
87

  
  

44
.0

1 
  

  
 4

.0
2

  
  

 3
0.

0 
  

 3
1.

42
  

  
58

.0
6 

  
 7

8.
56

  
 1

36
.6

3 
  

 8
4.
25

  
  

49
.4

1 
  

  
 4

.3
5

  
  

 3
1.

0 
  

 3
2.

47
  

  
66

.3
6 

  
 9

1.
80

  
 1

58
.1

5 
  

 9
6.
96

  
  

57
.1

4 
  

  
 4

.8
7

  
  

 3
2.

0 
  

 3
3.

51
  

  
74

.6
5 

  
10

4.
43

  
 1

79
.0

8 
  

10
9.
46

  
  

64
.6

7 
  

  
 5

.3
4

  
  

 3
3.

0 
  

 3
4.

56
  

  
82

.9
5 

  
11

6.
46

  
 1

99
.4

1 
  

12
1.
77

  
  

72
.0

0 
  

  
 5

.7
7

  
  

 3
4.

0 
  

 3
5.

61
  

  
93

.3
2 

  
12

7.
90

  
 2

21
.2

1 
  

13
5.
95

  
  

79
.9

6 
  

  
 6

.2
1

  
  

 3
5.

0 
  

 3
6.

66
  

  
95

.3
9 

  
13

8.
73

  
 2

34
.1

2 
  

14
1.
63

  
  

84
.4

0 
  

  
 6

.3
9

  
  

 3
6.

0 
  

 3
7.

70
  

  
97

.4
6 

  
14

8.
97

  
 2

46
.4

3 
  

14
7.
12

  
  

88
.6

4 
  

  
 6

.5
4

  
  

 3
7.

0 
  

 3
8.

75
  

  
99

.5
4 

  
15

6.
57

  
 2

56
.1

1 
  

15
1.
73

  
  

92
.0

1 
  

  
 6

.6
1

  
  

 3
8.

0 
  

 3
9.

80
  

 1
01

.6
1 

  
16

2.
66

  
 2

64
.2

7 
  

15
5.
83

  
  

94
.8

6 
  

  
 6

.6
4

  
  

 3
9.

0 
  

 4
0.

85
  

 1
03

.6
9 

  
16

7.
22

  
 2

70
.9

1 
  

15
9.
43

  
  

97
.2

2 
  

  
 6

.6
3

  
  

 4
0.

0 
  

 4
1.

89
  

 1
05

.7
6 

  
17

0.
27

  
 2

76
.0

3 
  

16
2.
52

  
  

99
.0

6 
  

  
 6

.5
9

  
  

 4
1.

0 
  

 4
2.

94
  

 1
07

.8
3 

  
17

1.
79

  
 2

79
.6

2 
  

16
5.
10

  
 1

00
.4

0 
  

  
 6

.5
1

  
  

 4
2.

0 
  

 4
3.

99
  

 1
09

.9
1 

  
17

1.
79

  
 2

81
.7

0 
  

16
7.
17

  
 1

01
.2

3 
  

  
 6

.4
0

  
  

 4
3.

0 
  

 4
5.

04
  

 1
11

.9
8 

  
17

1.
79

  
 2

83
.7

7 
  

16
9.
24

  
 1

02
.0

6 
  

  
 6

.3
0

  
  

 4
4.

0 
  

 4
6.

08
  

 1
16

.1
3 

  
17

1.
79

  
 2

87
.9

2 
  

17
3.
39

  
 1

03
.7

1 
  

  
 6

.2
5

  
  

 4
5.

0 
  

 4
7.

13
  

 1
20

.2
8 

  
17

1.
79

  
 2

92
.0

6 
  

17
7.
54

  
 1

05
.3

7 
  

  
 6

.2
0

  
  

 4
6.

0 
  

 4
8.

18
  

 1
24

.4
2 

  
17

1.
79

  
 2

96
.2

1 
  

18
1.
69

  
 1

07
.0

3 
  

  
 6

.1
5

  
  

 4
7.

0 
  

 4
9.

22
  

 1
28

.5
7 

  
17

1.
79

  
 3

00
.3

6 
  

18
5.
83

  
 1

08
.6

9 
  

  
 6

.1
0

  
  

 4
8.

0 
  

 5
0.

27
  

 1
32

.7
2 

  
19

7.
56

  
 3

30
.2

8 
  

19
8.
57

  
 1

18
.9

4 
  

  
 6

.5
7

  
  

 4
9.

0 
  

 5
1.

32
  

 1
39

.7
2 

  
22

5.
32

  
 3

65
.0

3 
  

21
4.
82

  
 1

30
.9

9 
  

  
 7

.1
1

  
  

 5
0.

0 
  

 5
2.

37
  

 1
46

.7
2 

  
25

5.
06

  
 4

01
.7

7 
  

23
1.
73

  
 1

43
.7

0 
  

  
 7

.6
7

  
  

 5
1.

0 
  

 5
3.

41
  

 1
53

.7
1 

  
28

6.
78

  
 4

40
.4

9 
  

24
9.
31

  
 1

57
.0

8 
  

  
 8

.2
5

  
  

 5
2.

0 
  

 5
4.

46
  

 1
60

.7
1 

  
32

0.
48

  
 4

81
.1

9 
  

26
7.
54

  
 1

71
.1

1 
  

  
 8

.8
4

  
  

 5
3.

0 
  

 5
5.

51
  

 1
67

.7
1 

  
35

6.
16

  
 5

23
.8

8 
  

28
6.
43

  
 1

85
.8

1 
  

  
 9

.4
4

  
  

 5
4.

0 
  

 5
6.

56
  

 1
74

.7
1 

  
37

3.
55

  
 5

48
.2

6 
  

29
9.
23

  
 1

94
.4

0 
  

  
 9

.6
9

  
  

 5
5.

0 
  

 5
7.

60
  

 1
81

.7
1 

  
38

4.
04

  
 5

65
.7

4 
  

30
9.
72

  
 2

00
.7

0 
  

  
 9

.8
2

  
  

 5
6.

0 
  

 5
8.

65
  

 1
88

.7
1 

  
38

7.
62

  
 5

76
.3

3 
  

31
7.
92

  
 2

04
.6

9 
  

  
 9

.8
3

  
  

 5
7.

0 
  

 5
9.

70
  

 1
95

.7
1 

  
38

4.
31

  
 5

80
.0

2 
  

32
3.
81

  
 2

06
.3

9 
  

  
 9

.7
2

  
  

 5
8.

0 
  

 6
0.

75
  

 2
02

.7
1 

  
37

4.
11

  
 5

76
.8

1 
  

32
7.
41

  
 2

05
.7

8 
  

  
 9

.5
0

  
  

 5
9.

0 
  

 6
1.

79
  

 2
09

.7
1 

  
35

7.
00

  
 5

66
.7

1 
  

32
8.
71

  
 2

02
.8

8 
  

  
 9

.1
7

  
  

 6
0.

0 
  

 6
2.

84
  

 2
16

.7
0 

  
34

2.
75

  
 5

59
.4

5 
  

33
0.
95

  
 2

00
.9

3 
  

  
 8

.9
0

  
  

 6
1.

0 
  

 6
3.

89
  

 2
23

.7
0 

  
33

1.
34

  
 5

55
.0

5 
  

33
4.
15

  
 1

99
.9

3 
  

  
 8

.6
9

  
  

 6
2.

0 
  

 6
4.

93
  

 2
30

.7
0 

  
32

2.
79

  
 5

53
.4

9 
  

33
8.
30

  
 1

99
.8

8 
  

  
 8

.5
2

  
  

 6
3.

0 
  

 6
5.

98
  

 2
37

.7
0 

  
31

7.
09

  
 5

54
.7

9 
  

34
3.
40

  
 2

00
.7

8 
  

  
 8

.4
1

  
  

 6
4.

0 
  

 6
7.

03
  

 2
44

.7
0 

  
31

4.
24

  
 5

58
.9

4 
  

34
9.
45

  
 2

02
.6

3 
  

  
 8

.3
4

  
  

 6
5.

0 
  

 6
8.

08
  

 2
51

.7
0 

  
31

4.
24

  
 5

65
.9

4 
  

35
6.
44

  
 2

05
.4

3 
  

  
 8

.3
1

Pa
ge
 8



Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

 6
6.

0 
  

 6
9.

12
  

 2
69

.3
4 

  
31

4.
24

  
 5

83
.5

8 
  

37
4.
08

  
 2

12
.4

8 
  

  
 8

.4
4

  
  

 6
7.

0 
  

 7
0.

17
  

 2
86

.9
8 

  
31

4.
24

  
 6

01
.2

1 
  

39
1.
72

  
 2

19
.5

4 
  

  
 8

.5
7

  
  

 6
8.

0 
  

 7
1.

22
  

 3
04

.6
1 

  
31

4.
24

  
 6

18
.8

5 
  

40
9.
36

  
 2

26
.5

9 
  

  
 8

.6
9

  
  

 6
9.

0 
  

 7
2.

27
  

 3
22

.2
5 

  
31

4.
24

  
 6

36
.4

9 
  

42
7.
00

  
 2

33
.6

5 
  

  
 8

.8
1

  
  

 7
0.

0 
  

 7
3.

31
  

 3
39

.8
9 

  
31

4.
24

  
 6

54
.1

3 
  

44
4.
64

  
 2

40
.7

0 
  

  
 8

.9
2

  
  

 7
1.

0 
  

 7
4.

36
  

 3
57

.5
3 

  
31

4.
24

  
 6

71
.7

7 
  

46
2.
28

  
 2

47
.7

6 
  

  
 9

.0
3

  
  

 7
2.

0 
  

 7
5.

41
  

 3
75

.9
6 

  
31

4.
24

  
 6

90
.2

0 
  

48
0.
71

  
 2

55
.1

3 
  

  
 9

.1
5

  
  

 7
3.

0 
  

 7
6.

46
  

 3
94

.2
5 

  
31

4.
24

  
 7

08
.4

9 
  

49
8.
99

  
 2

62
.4

5 
  

  
 9

.2
7

  
  

 7
4.

0 
  

 7
7.

50
  

 4
12

.3
8 

  
31

4.
24

  
 7

26
.6

2 
  

51
7.
13

  
 2

69
.7

0 
  

  
 9

.3
8

  
  

 7
5.

0 
  

 7
8.

55
  

 4
30

.3
6 

  
31

4.
24

  
 7

44
.6

0 
  

53
5.
10

  
 2

76
.8

9 
  

  
 9

.4
8

  
  

 7
6.

0 
  

 7
9.

60
  

 4
48

.1
6 

  
31

4.
24

  
 7

62
.4

0 
  

55
2.
91

  
 2

84
.0

1 
  

  
 9

.5
8

  
  

 7
7.

0 
  

 8
0.

64
  

 4
65

.8
0 

  
31

4.
24

  
 7

80
.0

4 
  

57
0.
55

  
 2

91
.0

7 
  

  
 9

.6
7

  
  

 7
8.

0 
  

 8
1.

69
  

 4
83

.2
6 

  
31

4.
24

  
 7

97
.5

0 
  

58
8.
00

  
 2

98
.0

5 
  

  
 9

.7
6

  
  

 7
9.

0 
  

 8
2.

74
  

 5
00

.5
3 

  
31

4.
24

  
 8

14
.7

7 
  

60
5.
28

  
 3

04
.9

6 
  

  
 9

.8
5

  
  

 8
0.

0 
  

 8
3.

79
  

 5
17

.6
1 

  
31

4.
24

  
 8

31
.8

5 
  

62
2.
35

  
 3

11
.7

9 
  

  
 9

.9
3

  
  

 8
1.

0 
  

 8
4.

83
  

 5
34

.4
9 

  
33

2.
59

  
 8

67
.0

7 
  

64
5.
35

  
 3

24
.6

6 
  

  
10

.2
2

  
  

 8
2.

0 
  

 8
5.

88
  

 5
51

.1
6 

  
35

2.
35

  
 9

03
.5

1 
  

66
8.
61

  
 3

37
.9

1 
  

  
10

.5
2

  
  

  
  

RE
SU

LT
 F

RO
M 

TR
EN

D 
(A

VE
RA

GE
D)

 L
IN

E

  
  

  
  

TO
P 

 L
OA

D 
  

  
TO

P 
MO

VE
ME

NT
  

  
  

 T
IP

 L
OA

D 
  
  

 T
IP

  
MO

VE
ME

NT
  

  
  

  
  

 t
on

  
  

  
  

  
  

 I
N.

  
  

  
  

  
  

  
to

n 
  

  
  

  
  

 I
N.

  
  

  
 0

.4
12

6E
-0

1 
  

  
 0

.1
44

6E
-0

4 
  

  
 0

.3
86

6E
-0

2 
  
  

 0
.1

00
0E

-0
4

  
  

  
 0

.2
06

3E
+0

0 
  

  
 0

.7
22

9E
-0

4 
  

  
 0

.1
93

3E
-0

1 
  
  

 0
.5

00
0E

-0
4

  
  

  
 0

.4
12

6E
+0

0 
  

  
 0

.1
44

6E
-0

3 
  

  
 0

.3
86

6E
-0

1 
  
  

 0
.1

00
0E

-0
3

  
  

  
 0

.2
06

3E
+0

2 
  

  
 0

.7
22

9E
-0

2 
  

  
 0

.1
93

3E
+0

1 
  
  

 0
.5

00
0E

-0
2

  
  

  
 0

.3
09

5E
+0

2 
  

  
 0

.1
08

4E
-0

1 
  

  
 0

.2
90

0E
+0

1 
  
  

 0
.7

50
0E

-0
2

  
  

  
 0

.4
12

6E
+0

2 
  

  
 0

.1
44

6E
-0

1 
  

  
 0

.3
86

6E
+0

1 
  
  

 0
.1

00
0E

-0
1

  
  

  
 0

.1
03

3E
+0

3 
  

  
 0

.3
61

5E
-0

1 
  

  
 0

.9
66

5E
+0

1 
  
  

 0
.2

50
0E

-0
1

  
  

  
 0

.2
06

7E
+0

3 
  

  
 0

.7
23

3E
-0

1 
  

  
 0

.1
93

3E
+0

2 
  
  

 0
.5

00
0E

-0
1

  
  

  
 0

.2
90

6E
+0

3 
  

  
 0

.1
07

1E
+0

0 
  

  
 0

.2
90

0E
+0

2 
  
  

 0
.7

50
0E

-0
1

  
  

  
 0

.3
49

0E
+0

3 
  

  
 0

.1
39

1E
+0

0 
  

  
 0

.3
86

6E
+0

2 
  
  

 0
.1

00
0E

+0
0

  
  

  
 0

.5
81

2E
+0

3 
  

  
 0

.3
18

7E
+0

0 
  

  
 0

.9
66

5E
+0

2 
  
  

 0
.2

50
0E

+0
0

  
  

  
 0

.7
09

7E
+0

3 
  

  
 0

.5
87

6E
+0

0 
  

  
 0

.1
61

8E
+0

3 
  
  

 0
.5

00
0E

+0
0

  
  

  
 0

.7
48

8E
+0

3 
  

  
 0

.8
14

2E
+0

0 
  

  
 0

.1
97

3E
+0

3 
  
  

 0
.7

20
0E

+0
0

  
  

  
 0

.8
27

6E
+0

3 
  

  
 0

.1
90

9E
+0

1 
  

  
 0

.3
04

8E
+0

3 
  
  

 0
.1

80
0E

+0
1

  
  

  
 0

.8
63

7E
+0

3 
  

  
 0

.3
71

5E
+0

1 
  

  
 0

.3
41

8E
+0

3 
  
  

 0
.3

60
0E

+0
1

  
  

  
  

RE
SU

LT
 F

RO
M 

UP
PE

R-
BO

UN
D 

LI
NE

  
  

  
  

TO
P 

 L
OA

D 
  

  
TO

P 
MO

VE
ME

NT
  

  
  

 T
IP

 L
OA

D 
  
  

 T
IP

  
MO

VE
ME

NT
  

  
  

  
  

 t
on

  
  

  
  

  
  

 I
N.

  
  

  
  

  
  

  
to

n 
  

  
  

  
  

 I
N.

  
  

  
 0

.6
05

1E
-0

1 
  

  
 0

.1
64

1E
-0

4 
  

  
 0

.5
77

5E
-0

2 
  
  

 0
.1

00
0E

-0
4

  
  

  
 0

.3
02

6E
+0

0 
  

  
 0

.8
20

5E
-0

4 
  

  
 0

.2
88

7E
-0

1 
  
  

 0
.5

00
0E

-0
4

Pa
ge
 9

Be
nt
 2
_E
xt
re
me
 L
im
it
 S
ta
te
.s
fo

  
  

  
 0

.6
05

1E
+0

0 
  

  
 0

.1
64

1E
-0

3 
  

  
 0

.5
77

5E
-0

1 
  
  

 0
.1

00
0E

-0
3

  
  

  
 0

.3
02

6E
+0

2 
  

  
 0

.8
20

5E
-0

2 
  

  
 0

.2
88

7E
+0

1 
  
  

 0
.5

00
0E

-0
2

  
  

  
 0

.4
53

9E
+0

2 
  

  
 0

.1
23

1E
-0

1 
  

  
 0

.4
33

1E
+0

1 
  
  

 0
.7

50
0E

-0
2

  
  

  
 0

.6
05

1E
+0

2 
  

  
 0

.1
64

1E
-0

1 
  

  
 0

.5
77

5E
+0

1 
  
  

 0
.1

00
0E

-0
1

  
  

  
 0

.1
51

7E
+0

3 
  

  
 0

.4
10

5E
-0

1 
  

  
 0

.1
44

4E
+0

2 
  
  

 0
.2

50
0E

-0
1

  
  

  
 0

.3
03

6E
+0

3 
  

  
 0

.8
21

3E
-0

1 
  

  
 0

.2
88

7E
+0

2 
  
  

 0
.5

00
0E

-0
1

  
  

  
 0

.4
08

1E
+0

3 
  

  
 0

.1
19

9E
+0

0 
  

  
 0

.4
33

1E
+0

2 
  
  

 0
.7

50
0E

-0
1

  
  

  
 0

.4
75

3E
+0

3 
  

  
 0

.1
53

5E
+0

0 
  

  
 0

.5
77

5E
+0

2 
  
  

 0
.1

00
0E

+0
0

  
  

  
 0

.7
00

2E
+0

3 
  

  
 0

.3
35

2E
+0

0 
  

  
 0

.1
44

4E
+0

3 
  
  

 0
.2

50
0E

+0
0

  
  

  
 0

.8
17

9E
+0

3 
  

  
 0

.6
03

1E
+0

0 
  

  
 0

.2
29

8E
+0

3 
  
  

 0
.5

00
0E

+0
0

  
  

  
 0

.8
48

6E
+0

3 
  

  
 0

.8
28

4E
+0

0 
  

  
 0

.2
64

3E
+0

3 
  
  

 0
.7

20
0E

+0
0

  
  

  
 0

.8
97

6E
+0

3 
  

  
 0

.1
91

8E
+0

1 
  

  
 0

.3
38

3E
+0

3 
  
  

 0
.1

80
0E

+0
1

  
  

  
 0

.9
10

0E
+0

3 
  

  
 0

.3
72

0E
+0

1 
  

  
 0

.3
50

6E
+0

3 
  
  

 0
.3

60
0E

+0
1

  
  

  
  

RE
SU

LT
 F

RO
M 

LO
WE

R-
BO

UN
D 

LI
NE

  
  

  
  

TO
P 

 L
OA

D 
  

  
TO

P 
MO

VE
ME

NT
  

  
  

 T
IP

 L
OA

D 
  
  

 T
IP

  
MO

VE
ME

NT
  

  
  

  
  

 t
on

  
  

  
  

  
  

 I
N.

  
  

  
  

  
  

  
to

n 
  

  
  

  
  

 I
N.

  
  

  
 0

.2
36

8E
-0

1 
  

  
 0

.1
26

2E
-0

4 
  

  
 0

.1
95

7E
-0

2 
  
  

 0
.1

00
0E

-0
4

  
  

  
 0

.1
18

4E
+0

0 
  

  
 0

.6
31

1E
-0

4 
  

  
 0

.9
78

7E
-0

2 
  
  

 0
.5

00
0E

-0
4

  
  

  
 0

.2
36

8E
+0

0 
  

  
 0

.1
26

2E
-0

3 
  

  
 0

.1
95

7E
-0

1 
  
  

 0
.1

00
0E

-0
3

  
  

  
 0

.1
18

4E
+0

2 
  

  
 0

.6
31

1E
-0

2 
  

  
 0

.9
78

7E
+0

0 
  
  

 0
.5

00
0E

-0
2

  
  

  
 0

.1
77

6E
+0

2 
  

  
 0

.9
46

6E
-0

2 
  

  
 0

.1
46

8E
+0

1 
  
  

 0
.7

50
0E

-0
2

  
  

  
 0

.2
36

8E
+0

2 
  

  
 0

.1
26

2E
-0

1 
  

  
 0

.1
95

7E
+0

1 
  
  

 0
.1

00
0E

-0
1

  
  

  
 0

.5
92

1E
+0

2 
  

  
 0

.3
15

5E
-0

1 
  

  
 0

.4
89

4E
+0

1 
  
  

 0
.2

50
0E

-0
1

  
  

  
 0

.1
18

5E
+0

3 
  

  
 0

.6
31

2E
-0

1 
  

  
 0

.9
78

7E
+0

1 
  
  

 0
.5

00
0E

-0
1

  
  

  
 0

.1
74

8E
+0

3 
  

  
 0

.9
44

3E
-0

1 
  

  
 0

.1
46

8E
+0

2 
  
  

 0
.7

50
0E

-0
1

  
  

  
 0

.2
23

0E
+0

3 
  

  
 0

.1
24

9E
+0

0 
  

  
 0

.1
95

7E
+0

2 
  
  

 0
.1

00
0E

+0
0

  
  

  
 0

.4
38

7E
+0

3 
  

  
 0

.3
00

2E
+0

0 
  

  
 0

.4
89

4E
+0

2 
  
  

 0
.2

50
0E

+0
0

  
  

  
 0

.6
01

1E
+0

3 
  

  
 0

.5
72

1E
+0

0 
  

  
 0

.9
37

6E
+0

2 
  
  

 0
.5

00
0E

+0
0

  
  

  
 0

.6
49

1E
+0

3 
  

  
 0

.8
00

0E
+0

0 
  

  
 0

.1
30

4E
+0

3 
  
  

 0
.7

20
0E

+0
0

  
  

  
 0

.7
57

6E
+0

3 
  

  
 0

.1
90

0E
+0

1 
  

  
 0

.2
71

3E
+0

3 
  
  

 0
.1

80
0E

+0
1

  
  

  
 0

.8
15

8E
+0

3 
  

  
 0

.3
71

0E
+0

1 
  

  
 0

.3
31

2E
+0

3 
  
  

 0
.3

60
0E

+0
1

Pa
ge
 1
0



Axial Load  (tons)

Bent 2_72" Diameter Type-II CIDH_Service Limit State_Settlement vs Axial Load 

S
et

tl
em

en
t 

 (
in

)

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
0

0
.2

0
.4

0
.6

0
.8

1
1
.2

1
.4

1
.6

1
.8

2
2
.2

2
.4

2
.6

2
.8

3
3
.2

3
.4

3
.6

3
.8

4

Dia=6 ft

Settlement Graph Generated with Pile Tip at Elev. 178.0' 
Permanent Load = 230 kips =115 tons

Permissible Settlement = 1 inch



Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

 =
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==
==

==
==

==
==

==
==

==
==

==
==

==
==

  
  

  
  

  
  

  
  

  
  

  
SH

AF
T 

fo
r 

Wi
nd

ow
s,

 V
er

si
on

 2
01
2.

7.
17

  
 

  
  

  
  

  
  

  
  

  
  

  
 S

er
ia

l 
Nu

mb
er

 :
  

29
19

11
54

0

  
  

  
  

  
  

  
  

  
  

VE
RT

IC
AL

LY
 L

OA
DE

D 
DR

IL
LE

D 
SH

AF
T 
AN

AL
YS

IS
  

  
  

  
  

  
  

  
  

  
 (

c)
 C

op
yr

ig
ht

 E
NS

OF
T,

 I
nc

.,
 1

98
7-

20
12

  
 

  
  

  
  

  
  

  
  

  
  

  
  

  
 A

ll
 R

ig
ht

s 
Re

se
rv

ed
  

  
  
  

  
  

  
 

  
  

 =
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==

==
==
==

==
==

==
==

==
==

==
==

==
==

==
==

  
  

 P
at

h 
to

 f
il

e 
lo

ca
ti

on
s 

  
  

 :
 T

:\
On

go
in

g 
Pr

oj
ec
ts

\2
01

6\
20

16
-1

46
-N

OC
 N

B1
01

 
On

-R
am

p 
PO

C\
Ca

lc
ul

at
io

ns
\S

HA
FT

 A
na

ly
si

s\
20

19
-0

3\
  

  
 N

am
e 

of
 i

np
ut

 d
at

a 
fi

le
  

  
 :

 B
en

t 
2_

Se
rv

ic
e 

Li
mi

t 
St

at
e.

sf
d

  
  

 N
am

e 
of

 o
ut

pu
t 

fi
le

  
  

  
  

 :
 B

en
t 

2_
Se

rv
ic

e 
Li
mi

t 
St

at
e.

sf
o

  
  

 N
am

e 
of

 p
lo

t 
ou

tp
ut

 f
il

e 
  

 :
 B

en
t 

2_
Se

rv
ic

e 
Li
mi

t 
St

at
e.

sf
p

  
  

 N
am

e 
of

 r
un

ti
me

 f
il

e 
  

  
  

 :
 B

en
t 

2_
Se

rv
ic

e 
Li
mi

t 
St

at
e.

sf
r

  
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--
--

--
--

--
--

--
--

--
--

--
--

--
--

  
  

  
  

  
  

  
  

  
  

  
  

  
Ti

me
 a

nd
 D

at
e 

of
 A

na
ly

si
s

  
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--
--

--
--

--
--

--
--

--
--

--
--

--
--

  
  

  
  

  
  

  
 D

at
e:

  
Ap

ri
l 

02
, 

20
19

  
  

 T
im

e:
  

14
:3
6:

08
   

  
 N

ew
 P

il
e 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 

  
  

 P
RO

PO
SE

D 
DE

PT
H 

= 
  

  
 1

0.
0 

FT
  

  
 -

--
--

--
--

--
--

--
-

  
  

 N
UM

BE
R 

OF
 L

AY
ER

S 
= 

  
10

  
  

 -
--

--
--

--
--

--
--

--
-

  
  

 W
AT

ER
 T

AB
LE

 D
EP

TH
 =

  
  

  
13

.5
 F

T.
  

  
 -

--
--

--
--

--
--

--
--

--

  
  

 F
AC

TO
R 

OF
 S

AF
ET

Y 
AP

PL
IE

D 
TO

 T
HE

 U
LT

IM
AT

E 
SI

DE
 F
RI

CT
IO

N 
CA

PA
CI

TY
 =

 2
.5

0
  

  
 -

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
  

  
 F

AC
TO

R 
OF

 S
AF

ET
Y 

AP
PL

IE
D 

TO
 T

HE
 U

LT
IM

AT
E 

BA
SE

 C
AP

AC
IT

Y 
= 

3.
00

  
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--
--

--
--

-

Pa
ge
 1

Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

 S
OI

L 
IN

FO
RM

AT
IO

N
  

  
 -

--
--

--
--

--
--

--

  
  

 L
AY

ER
 N

O 
1-

--
-S

AN
D

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

KI
N 

FR
IC

TI
ON

 C
OE

FF
IC

IE
NT

- 
BE

TA
  

  
  

  
  

  
  
  

  
 =

 0
.1

20
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

20
E+

02
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

KI
N 

FR
IC

TI
ON

 C
OE

FF
IC

IE
NT

- 
BE

TA
  

  
  

  
  

  
  
  

  
 =

 0
.1

20
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

20
E+

02
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.5

00
E+

01

  
  

 L
AY

ER
 N

O 
2-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.7

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

75
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.5

00
E+

01

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.8

30
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

75
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00

Pa
ge
 2



Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

  
 B

LO
WS

 P
ER

 F
OO

T 
FR

OM
 S

TA
ND

AR
D 

PE
NE

TR
AT

IO
N 

TE
ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

15
E+

02

  
  

 L
AY

ER
 N

O 
3-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.8

30
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

20
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

15
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

20
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

65
E+

02

  
  

 L
AY

ER
 N

O 
4-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

60
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

65
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

Pa
ge
 3

Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

60
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.2

65
E+

02

  
  

 L
AY

ER
 N

O 
5-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.4

00
E+

03
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.2

65
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.4

00
E+

03
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

70
E+

02

  
  

 L
AY

ER
 N

O 
6-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.8

00
E+

03
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

70
E+

02

Pa
ge
 4



Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.8

00
E+

03
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.4

15
E+

02

  
  

 L
AY

ER
 N

O 
7-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

35
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.4

15
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

50
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.1

35
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.5

85
E+

02

  
  

 L
AY

ER
 N

O 
8-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

35
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.3

50
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00

Pa
ge
 5

Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

  
 B

LO
WS

 P
ER

 F
OO

T 
FR

OM
 S

TA
ND

AR
D 

PE
NE

TR
AT

IO
N 

TE
ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.5

85
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

35
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.3

50
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.6

50
E+

02

  
  

 L
AY

ER
 N

O 
9-

--
-S

AN
D

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

KI
N 

FR
IC

TI
ON

 C
OE

FF
IC

IE
NT

- 
BE

TA
  

  
  

  
  

  
  
  

  
 =

 0
.4

12
E+

00
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

60
E+

02
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.6

50
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

KI
N 

FR
IC

TI
ON

 C
OE

FF
IC

IE
NT

- 
BE

TA
  

  
  

  
  

  
  
  

  
 =

 0
.2

50
E+

00
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.3

60
E+

02
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

15
E+

02

  
  

 L
AY

ER
 N

O1
0-

--
-C

LA
Y

  
  

  
 A

T 
TH

E 
TO

P

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

11
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01

Pa
ge
 6



Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

  
 U

ND
RA

IN
ED

 S
HE

AR
 S

TR
EN

GT
H,

 L
B/

SQ
 F

T 
  

  
  

  
  
  

  
 =

 0
.4

00
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

15
E+

02

  
  

  
 A

T 
TH

E 
BO

TT
OM

  
  

  
 S

TR
EN

GT
H 

RE
DU

CT
IO

N 
FA

CT
OR

-A
LP

HA
  

  
  

  
  

  
  
  

  
 =

 0
.5

11
E+

00
  

  
  

 E
ND

 B
EA

RI
NG

 C
OE

FF
IC

IE
NT

-N
c 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

00
E+

01
  

  
  

 U
ND

RA
IN

ED
 S

HE
AR

 S
TR

EN
GT

H,
 L

B/
SQ

 F
T 

  
  

  
  

  
  

  
 =

 0
.4

00
E+

04
  

  
  

 I
NT

ER
NA

L 
FR

IC
TI

ON
 A

NG
LE

, 
DE

G.
  

  
  

  
  

  
  

  
  

  
 =

 0
.0

00
E+

00
  

  
  

 B
LO

WS
 P

ER
 F

OO
T 

FR
OM

 S
TA

ND
AR

D 
PE

NE
TR

AT
IO

N 
TE

ST
  

  
 =

 0
.0

00
E+

00
  

  
  

 S
OI

L 
UN

IT
 W

EI
GH

T,
 L

B/
CU

 F
T 

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.1

25
E+

03
  

  
  

 M
AX

IM
UM

 L
OA

D 
TR

AN
SF

ER
 F

OR
 S

OI
L,

 L
B/

SQ
 F

T 
  

  
  

  
 =

 0
.1

00
E+

11
  

  
  

 D
EP

TH
, 

FT
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 =

 0
.9

50
E+

02

  
  

 D
RI

LL
ED

 S
HA

FT
 I

NF
OR

MA
TI

ON
  

  
 -

--
--

--
--

--
--

--
--

--
--

--
--

  
  

  
DI

AM
ET

ER
 O

F 
ST

EM
  

  
  

  
  

= 
  

 6
.0

00
  

FT
.

  
  

  
DI

AM
ET

ER
 O

F 
BA

SE
  

  
  

  
  

= 
  

 6
.0

00
  

FT
.

  
  

  
EN

D 
OF

 S
TE

M 
TO

 B
AS

E 
  

  
  

= 
  

 0
.0

00
  

FT
.

  
  

  
AN

GL
E 

OF
 B

EL
L 

  
  

  
  

  
  

= 
  

 0
.0

00
  

DE
G.

  
  

  
IG

NO
RE

D 
TO

P 
PO

RT
IO

N 
  

  
  

= 
  

16
.5

00
  

FT
.

  
  

  
IG

NO
RE

D 
BO

TT
OM

 P
OR

TI
ON

  
  

= 
  

 6
.0

00
  

FT
.

  
  

  
AR

EA
 O

F 
ON

E 
PE

RC
EN

T 
ST

EE
L 

= 
  

40
.7

20
  

SQ
.I

N.
  

  
  

EL
AS

TI
C 

MO
DU

LU
S,

 E
c 

  
  

  
= 

0.
30

0E
+0

7 
LB

/S
Q 

IN
  

  
  

VO
LU

ME
 O

F 
UN

DE
RR

EA
M 

  
  

  
= 

  
 0

.0
00

  
CU

.Y
DS

.

  
  

 P
RE

DI
CT

ED
 R

ES
UL

TS
  

  
 -

--
--

--
--

--
--

--
--

  
  

 Q
S 

  
  

= 
UL

TI
MA

TE
 S

ID
E 

RE
SI

ST
AN

CE
;

  
  

 Q
B 

  
  

= 
UL

TI
MA

TE
 B

AS
E 

RE
SI

ST
AN

CE
;

  
  

 W
T 

  
  

= 
WE

IG
HT

 O
F 

DR
IL

LE
D 

SH
AF

T 
(F

OR
 U

PL
IF

T 
CA
PA

CI
TY

 O
NL

Y)
;

  
  

 Q
U 

  
  

= 
TO

TA
L 

UL
TI

MA
TE

 R
ES

IS
TA

NC
E;

  
  

 Q
BD

  
  

= 
TO

TA
L 

AL
LO

WA
BL

E 
LO

AD
 U

SI
NG

 A
 F

AC
TO

R 
OF
 S

AF
ET

Y
  

  
  

  
  

  
  

AP
PL

IE
D 

TO
 T

HE
 U

LT
IM

AT
E 

BA
SE

 R
ES

IS
TA

NC
E;

  
  

 Q
DN

  
  

= 
TO

TA
L 

AL
LO

WA
BL

E 
LO

AD
 U

SI
NG

 F
AC

TO
RS

 O
F 
SA

FE
TY

Pa
ge
 7

Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

  
  

  
  

  
AP

PL
IE

D 
TO

 T
HE

 U
LT

IM
AT

E 
SI

DE
 R

ES
IS

TA
NC
E 

AN
D

  
  

  
  

  
  

  
TH

E 
UL

TI
MA

TE
 B

AS
E 

RE
SI

ST
AN

CE
.

  
  

 L
EN

GT
H 

 V
OL

UM
E 

  
  

QS
  

  
  

QB
  

  
  

QU
  

  
  

 Q
BD
  

  
  

QD
N 

  
  

 Q
U/

VO
LU

ME
  

  
 (

FE
ET

) 
 (

CU
.Y

DS
) 

(T
ON

S)
  

 (
TO

NS
) 

 (
TO

NS
) 

  
(T

ON
S)

  
 (

TO
NS

) 
 (

TO
NS

/C
U.

YD
S)

  
  

 2
3.

0 
  

 2
4.

09
  

  
 7

.9
5 

  
 5

8.
32

  
  

66
.2

7 
  

 2
7.
39

  
  

22
.6

2 
  

  
 2

.6
4

  
  

 2
4.

0 
  

 2
5.

14
  

  
 8

.2
9 

  
 6

0.
86

  
  

69
.1

5 
  

 2
8.
58

  
  

23
.6

0 
  

  
 2

.7
5

  
  

  
  

RE
SU

LT
 F

RO
M 

TR
EN

D 
(A

VE
RA

GE
D)

 L
IN

E

  
  

  
  

TO
P 

 L
OA

D 
  

  
TO

P 
MO

VE
ME

NT
  

  
  

 T
IP

 L
OA

D 
  
  

 T
IP

  
MO

VE
ME

NT
  

  
  

  
  

 t
on

  
  

  
  

  
  

 I
N.

  
  

  
  

  
  

  
to

n 
  

  
  

  
  

 I
N.

  
  

  
 0

.6
67

8E
-0

3 
  

  
 0

.1
00

3E
-0

4 
  

  
 0

.6
67

8E
-0

3 
  
  

 0
.1

00
0E

-0
4

  
  

  
 0

.3
33

9E
-0

2 
  

  
 0

.5
01

6E
-0

4 
  

  
 0

.3
33

9E
-0

2 
  
  

 0
.5

00
0E

-0
4

  
  

  
 0

.6
67

8E
-0

2 
  

  
 0

.1
00

3E
-0

3 
  

  
 0

.6
67

8E
-0

2 
  
  

 0
.1

00
0E

-0
3

  
  

  
 0

.3
33

9E
+0

0 
  

  
 0

.5
01

6E
-0

2 
  

  
 0

.3
33

9E
+0

0 
  
  

 0
.5

00
0E

-0
2

  
  

  
 0

.5
00

8E
+0

0 
  

  
 0

.7
52

4E
-0

2 
  

  
 0

.5
00

8E
+0

0 
  
  

 0
.7

50
0E

-0
2

  
  

  
 0

.6
67

8E
+0

0 
  

  
 0

.1
00

3E
-0

1 
  

  
 0

.6
67

8E
+0

0 
  
  

 0
.1

00
0E

-0
1

  
  

  
 0

.1
66

9E
+0

1 
  

  
 0

.2
50

8E
-0

1 
  

  
 0

.1
66

9E
+0

1 
  
  

 0
.2

50
0E

-0
1

  
  

  
 0

.3
33

9E
+0

1 
  

  
 0

.5
01

6E
-0

1 
  

  
 0

.3
33

9E
+0

1 
  
  

 0
.5

00
0E

-0
1

  
  

  
 0

.5
00

8E
+0

1 
  

  
 0

.7
52

4E
-0

1 
  

  
 0

.5
00

8E
+0

1 
  
  

 0
.7

50
0E

-0
1

  
  

  
 0

.6
67

8E
+0

1 
  

  
 0

.1
00

3E
+0

0 
  

  
 0

.6
67

8E
+0

1 
  
  

 0
.1

00
0E

+0
0

  
  

  
 0

.1
66

9E
+0

2 
  

  
 0

.2
50

8E
+0

0 
  

  
 0

.1
66

9E
+0

2 
  
  

 0
.2

50
0E

+0
0

  
  

  
 0

.2
79

4E
+0

2 
  

  
 0

.5
01

3E
+0

0 
  

  
 0

.2
79

4E
+0

2 
  
  

 0
.5

00
0E

+0
0

  
  

  
 0

.3
40

8E
+0

2 
  

  
 0

.7
21

6E
+0

0 
  

  
 0

.3
40

8E
+0

2 
  
  

 0
.7

20
0E

+0
0

  
  

  
 0

.5
26

4E
+0

2 
  

  
 0

.1
80

2E
+0

1 
  

  
 0

.5
26

4E
+0

2 
  
  

 0
.1

80
0E

+0
1

  
  

  
 0

.5
90

3E
+0

2 
  

  
 0

.3
60

3E
+0

1 
  

  
 0

.5
90

3E
+0

2 
  
  

 0
.3

60
0E

+0
1

  
  

  
  

RE
SU

LT
 F

RO
M 

UP
PE

R-
BO

UN
D 

LI
NE

  
  

  
  

TO
P 

 L
OA

D 
  

  
TO

P 
MO

VE
ME

NT
  

  
  

 T
IP

 L
OA

D 
  
  

 T
IP

  
MO

VE
ME

NT
  

  
  

  
  

 t
on

  
  

  
  

  
  

 I
N.

  
  

  
  

  
  

  
to

n 
  

  
  

  
  

 I
N.

  
  

  
 0

.9
97

4E
-0

3 
  

  
 0

.1
00

5E
-0

4 
  

  
 0

.9
97

4E
-0

3 
  
  

 0
.1

00
0E

-0
4

  
  

  
 0

.4
98

7E
-0

2 
  

  
 0

.5
02

4E
-0

4 
  

  
 0

.4
98

7E
-0

2 
  
  

 0
.5

00
0E

-0
4

  
  

  
 0

.9
97

4E
-0

2 
  

  
 0

.1
00

5E
-0

3 
  

  
 0

.9
97

4E
-0

2 
  
  

 0
.1

00
0E

-0
3

  
  

  
 0

.4
98

7E
+0

0 
  

  
 0

.5
02

4E
-0

2 
  

  
 0

.4
98

7E
+0

0 
  
  

 0
.5

00
0E

-0
2

  
  

  
 0

.7
48

1E
+0

0 
  

  
 0

.7
53

5E
-0

2 
  

  
 0

.7
48

1E
+0

0 
  
  

 0
.7

50
0E

-0
2

  
  

  
 0

.9
97

4E
+0

0 
  

  
 0

.1
00

5E
-0

1 
  

  
 0

.9
97

4E
+0

0 
  
  

 0
.1

00
0E

-0
1

  
  

  
 0

.2
49

4E
+0

1 
  

  
 0

.2
51

2E
-0

1 
  

  
 0

.2
49

4E
+0

1 
  
  

 0
.2

50
0E

-0
1

  
  

  
 0

.4
98

7E
+0

1 
  

  
 0

.5
02

4E
-0

1 
  

  
 0

.4
98

7E
+0

1 
  
  

 0
.5

00
0E

-0
1

  
  

  
 0

.7
48

1E
+0

1 
  

  
 0

.7
53

5E
-0

1 
  

  
 0

.7
48

1E
+0

1 
  
  

 0
.7

50
0E

-0
1

  
  

  
 0

.9
97

4E
+0

1 
  

  
 0

.1
00

5E
+0

0 
  

  
 0

.9
97

4E
+0

1 
  
  

 0
.1

00
0E

+0
0

  
  

  
 0

.2
49

4E
+0

2 
  

  
 0

.2
51

2E
+0

0 
  

  
 0

.2
49

4E
+0

2 
  
  

 0
.2

50
0E

+0
0

  
  

  
 0

.3
96

9E
+0

2 
  

  
 0

.5
01

9E
+0

0 
  

  
 0

.3
96

9E
+0

2 
  
  

 0
.5

00
0E

+0
0

Pa
ge
 8



Be
nt
 2
_S
er
vi
ce
 L
im
it
 S
ta
te
.s
fo

  
  

  
 0

.4
56

4E
+0

2 
  

  
 0

.7
22

2E
+0

0 
  

  
 0

.4
56

4E
+0

2 
  
  

 0
.7

20
0E

+0
0

  
  

  
 0

.5
84

2E
+0

2 
  

  
 0

.1
80

3E
+0

1 
  

  
 0

.5
84

2E
+0

2 
  
  

 0
.1

80
0E

+0
1

  
  

  
 0

.6
05

5E
+0

2 
  

  
 0

.3
60

3E
+0

1 
  

  
 0

.6
05

5E
+0

2 
  
  

 0
.3

60
0E

+0
1

  
  

  
  

RE
SU

LT
 F

RO
M 

LO
WE

R-
BO

UN
D 

LI
NE

  
  

  
  

TO
P 

 L
OA

D 
  

  
TO

P 
MO

VE
ME

NT
  

  
  

 T
IP

 L
OA

D 
  
  

 T
IP

  
MO

VE
ME

NT
  

  
  

  
  

 t
on

  
  

  
  

  
  

 I
N.

  
  

  
  

  
  

  
to

n 
  

  
  

  
  

 I
N.

  
  

  
 0

.3
38

1E
-0

3 
  

  
 0

.1
00

2E
-0

4 
  

  
 0

.3
38

1E
-0

3 
  
  

 0
.1

00
0E

-0
4

  
  

  
 0

.1
69

1E
-0

2 
  

  
 0

.5
00

8E
-0

4 
  

  
 0

.1
69

1E
-0

2 
  
  

 0
.5

00
0E

-0
4

  
  

  
 0

.3
38

1E
-0

2 
  

  
 0

.1
00

2E
-0

3 
  

  
 0

.3
38

1E
-0

2 
  
  

 0
.1

00
0E

-0
3

  
  

  
 0

.1
69

1E
+0

0 
  

  
 0

.5
00

8E
-0

2 
  

  
 0

.1
69

1E
+0

0 
  
  

 0
.5

00
0E

-0
2

  
  

  
 0

.2
53

6E
+0

0 
  

  
 0

.7
51

2E
-0

2 
  

  
 0

.2
53

6E
+0

0 
  
  

 0
.7

50
0E

-0
2

  
  

  
 0

.3
38

1E
+0

0 
  

  
 0

.1
00

2E
-0

1 
  

  
 0

.3
38

1E
+0

0 
  
  

 0
.1

00
0E

-0
1

  
  

  
 0

.8
45

3E
+0

0 
  

  
 0

.2
50

4E
-0

1 
  

  
 0

.8
45

3E
+0

0 
  
  

 0
.2

50
0E

-0
1

  
  

  
 0

.1
69

1E
+0

1 
  

  
 0

.5
00

8E
-0

1 
  

  
 0

.1
69

1E
+0

1 
  
  

 0
.5

00
0E

-0
1

  
  

  
 0

.2
53

6E
+0

1 
  

  
 0

.7
51

2E
-0

1 
  

  
 0

.2
53

6E
+0

1 
  
  

 0
.7

50
0E

-0
1

  
  

  
 0

.3
38

1E
+0

1 
  

  
 0

.1
00

2E
+0

0 
  

  
 0

.3
38

1E
+0

1 
  
  

 0
.1

00
0E

+0
0

  
  

  
 0

.8
45

3E
+0

1 
  

  
 0

.2
50

4E
+0

0 
  

  
 0

.8
45

3E
+0

1 
  
  

 0
.2

50
0E

+0
0

  
  

  
 0

.1
62

0E
+0

2 
  

  
 0

.5
00

8E
+0

0 
  

  
 0

.1
62

0E
+0

2 
  
  

 0
.5

00
0E

+0
0

  
  

  
 0

.2
25

2E
+0

2 
  

  
 0

.7
21

1E
+0

0 
  

  
 0

.2
25

2E
+0

2 
  
  

 0
.7

20
0E

+0
0

  
  

  
 0

.4
68

6E
+0

2 
  

  
 0

.1
80

2E
+0

1 
  

  
 0

.4
68

6E
+0

2 
  
  

 0
.1

80
0E

+0
1

  
  

  
 0

.5
72

1E
+0

2 
  

  
 0

.3
60

3E
+0

1 
  

  
 0

.5
72

1E
+0

2 
  
  

 0
.3

60
0E

+0
1

Pa
ge
 9



Ultimate Axial Capacity tons)
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Ultimate Axial Capacity tons)
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8
8

8
F.G. off Elev.
~209.24 ft

Pile Cut off Elev.
~= 207.2 ft

Vertical loading = 405 kips / 0.7 / 2 ~= 290 tons

Pile Tip Elev.
~= 150.0 ft

* Recommended
Pile Tip Elev.  
~= 147.0 ft

* add 3 feet of pile length at the bottom to be conservative

Bent 3_72" Diameter Type-II CIDH_Strength Limit State

Permanent
Casing Tip
Elev. ~193 ft
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F.G. off Elev.
~209.24 ft

Pile Cut off Elev.
~= 207.2 ft

Vertical loading = 220 kips / 2 = 110 tons
Downdrag = 137 tons, therefore,
total demand = 110 tons + 137 tons = 248 tons

Pile Tip Elev.
~= 136.0 ft

* Recommended
Pile Tip Elev.  
~= 133.0 ft

Liquefiable
Sand

* add 3 feet of pile length at the bottom to be conservative

Bent 3_72" Diameter Type-II CIDH_Extreme Event Limit State

Permanent
Casing Tip
Elev. ~193 ft
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Ultimate Axial Capacity (tons)

Bent 4_72" Diameter Type-II CIDH_Strength Limit State

D
ep

th
 (

ft
)

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
0
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1
0

1
5

2
0

2
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0

3
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4
0

4
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5
0

5
5

6
0

6
5

7
0

7
5

8
0

8
5

9
0

  Skin Friction

 SAND 

 CLAY 

 SAND 

 CLAY 

 SAND 

 CLAY 

 SAND 

Vertical loading = 385 kips / 0.7 / 2 ~= 285 tons

F.G. off Elev. 
~213.6 ft

Pile Cut off Elev. 
~= 211.2 ft

Permanent 
Casing Tip 
Elev. ~197 ft

Pile Tip Elev. 
~= 152.5 ft

* Recommended 
Pile Tip Elev.   
~= 149.5 ft

* add 3 feet of pile length at the bottom to be conservative
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Ultimate Axial Capacity (tons)

Bent 4_72" Diameter Type-II CIDH_Extreme Event Limit State
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  Skin Friction

 SAND 

 CLAY 

 SAND 

 CLAY 

 CLAY 

 CLAY 

 SAND 

Vertical loading = 240 kips / 2 = 120 tons 
Downdrag = 188 tons, therefore, 
total demand = 120 tons + 188 tons = 308 tons 

F.G. off Elev. 
~213.6 ft

Pile Cut off Elev. 
~= 211.2 ft

Permanent 
Casing Tip 
Elev. ~197 ft

Pile Tip Elev. 
~= 133.5 ft

* add 3 feet of pile length at the bottom to be conservative

* Recommended 
Pile Tip Elev.   
~= 130.5 ft

Liquefiable 
Sand
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Ultimate Skin Friction  (tons)

Bent 5_72" Diameter Type-II CIDH_Strength Limit State

D
ep

th
  

(f
t)
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Dia=6 ft

 SAND 

 SAND 

 CLAY 

 CLAY 

 CLAY 

 SAND 

 SAND 

 SAND 

 CLAY 

 SAND 

Vertical loading = 395 kips / 0.7 / 2 = 285 tons

F.G. off Elev. 
~211.6 ft

Pile Cut off Elev. 
~= 209 ft

Permanent 
Casing Tip 
Elev. ~195 ft

Pile Tip Elev. 
~= 167.0 ft

* Recommended 
Pile Tip Elev.   
~= 164.0 ft

* add 3 feet of pile length at the bottom to be conservative
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Vertical loading = 240 kips / 2 = 120 tons 
Downdrag = 70 tons, therefore,  
total demand = 120 tons + 70 tons = 190 tons 

F.G. off Elev. 
~211.6 ft

Pile Cut off Elev. 
~= 209 ft

Permanent 
Casing Tip 
Elev. ~195 ft

Pile Tip Elev. 
~= 125.5 ft

* Recommended 
Pile Tip Elev.   
~= 122.5 ft

* add 3 feet of pile length at the bottom to be conservative

Liquefiable 
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Ultimate Axial Capacity (tons)

Abutment 6_72" Diameter Type-II CIDH_Strength Limit State
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  Skin Friction
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 SAND 

Vertical loading = 220 kips / 0.7 / 2 ~= 160 tons

F.G. off Elev. 
~212.7 ft

Pile Cut off Elev. 
~= 207 ft

Permanent 
Casing Tip 
Elev. ~193 ft

Pile Tip Elev. 
~= 171.5 ft

Recommended 
Pile Tip Elev.   
~= 168.5 ft

* add 3 feet of pile length at the bottom to be conservative
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Vertical loading = 140 kips / 2 = 70 tons 
Downdrag = 72 tons, therefore, 

total demand = 70 tons + 72 tons = 142 tons 
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Pile Cut off Elev. 
~= 207 ft
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* add 3 feet of pile length at the bottom to be conservative
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The appendix for 
‘Exceptions to Policy’

 is not applicable to this report. 
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FOUNDATION REPORT 
SB 101 OFF-RAMP PEDESTRIAN UNDERCROSSING 

 (BRIDGE NO. 37-675J) 
SAN JOSE, CALIFORNIA 

04-SCl-101, R28.4/R28.9 EA 04-1K280 

1.0 INTRODUCTION 

This foundation report presents the results of our geotechnical engineering investigation for the 
proposed “US 101/Blossom Hill Road Interchange Improvement Project – SB 101 Off-Ramp 
Pedestrian Undercrossing” in San Jose, California, hereinafter referred to as “PROJECT”.  The 
work was performed in general accordance with the scope of work outlined in our proposal to 
HMH Engineers (Designer).   

The geotechnical recommendations presented in this report are intended for design input and 
are not intended to be used as specifications.  In addition, the data provided in this report 
including these geotechnical recommendations should not be used for bidding purposes or for 
construction cost estimates. If the report is provided as a reference document, any interpretation 
of the data and recommendations should be the sole responsibility of the user and PARIKH 
Consultants, Inc. (PARIKH) shall not be liable for any consequences. 

2.0 SCOPE OF WORK 

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 project site including review of boring data, 
laboratory testing of the representative soil samples, performing engineering analyses based on 
the field and laboratory data, and preparation of this foundation report. The recommendations 
in this report are based on the field exploration performed by Parikh, general plan and 
foundation plan and loading information provided by the designer and Biggs Cardosa 
Associates (Structural Designer). This foundation report supersedes the preliminary foundation 
report for “Southbound Off-Ramp Pedestrian Undercrossing” dated June 11, 2018. 

3.0 PROJECT DESCRIPTION  

The project proposes to modify the US 101/ Blossom Hill Road Interchange to improve traffic 
operations and connectivity for pedestrians and bicyclists along Blossom Hill Road. The 
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existing Blossom Hill Road Interchange consists of two separate overcrossing structures over 
US 101 with partial cloverleaf ramps. The project is located within the City of San Jose, in 
Santa Clara County. It will be implemented as a locally-funded project with the City of San 
Jose performing advertisement, award and administration (AAA) of the construction contract 
through a Caltrans encroachment permit. 

Blossom Hill Road is a key connector between job locations, mixed-use housing, commercial 
development and recreational opportunities in an area where San Jose is focused on developing 
greater internalization of automobile trips, increased use of transit and expanded active 
transportation. The level-of-service for existing and forecasted traffic is deficient for existing 
developments and nearby proposed projects. The configuration of the existing interchange and 
ramp intersections along Blossom Hill Road are not consistent with the latest standards for 
accommodating balanced use by vehicles, bicyclists and pedestrians. 

The proposed project improvements will occur along Blossom Hill Road from east of the 
Monterey Road / Blossom Hill Road grade separation to the US 101 Northbound Off-Ramp / 
Coyote Road intersection.  All improvements will be constructed within existing Caltrans and 
City of San Jose rights-of-way. 

In addition, the existing 5-foot sidewalk on the north side of Blossom Hill Road will be 
replaced with a 10-foot to 12-foot wide Class I Bike/Pedestrian path. The Class I 
Bike/Pedestrian path will cross under the SB 101 Off-Ramp and the SB 101 On-Ramp with 
two short span undercrossing structures 

The following bridge structures and retaining walls would be modified or constructed in 
association with the “US 101/Blossom Hill Road Interchange Improvement Project” and path: 

1. Blossom Hill Road Overcrossing (OC) (Widen) (Bridge No. 37-0348) 
2. NB 101 On-Ramp Pedestrian Overcrossing (POC) (Bridge No. 37-676) 
3. SB 101 Off-Ramp Pedestrian Undercrossing (PUC) (Bridge No. 37-675J) 
4. SB 101 On-Ramp PUC (Bridge No. 37-675K) 
5. Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125)  
6. Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126) 

This foundation report is for the “SB 101 Off-Ramp PUC”. A map showing the project location 
and its vicinity is presented in Appendix I. The following foundation reports will be separately 
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submitted: 

1. Foundation Report for Blossom Hill Road OC (Widen) (Bridge No. 37-0348). 
2. Foundation Report for NB 101 On-Ramp POC (Bridge No. 37-676). 
3. Foundation Report for SB 101 On-Ramp PUC (Bridge No. 37-675K). 
4. Foundation Report for Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125). 
5. Foundation Report for Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126). 

Proposed Bridge Structure 

Based on the General Plan and Foundation Plan provided by the structural designer, the new 
bridge structure generally consists of the following: 

a) A single-span bridge structure with Abutment 1 in the south and Abutment 2 in the 
north. 

b) The new bridge will be from “AR4” Line Station 514+31.99 to “AR4” Line Station 
514+67.03 with the span length of 35’-0” along the “AR4” Line.  

c) The bridge is expected to provide four travel lanes in the southbound direction and 8 
feet wide shoulder in the west and 4 feet wide shoulder in the east.  

d) The proposed new bridge will be CIP reinforced concrete slab structure. The 
foundation will consist of 18” x 0.625” Steel Pipe Piles.  

All elevations referenced within this report are based on the North American Vertical Datum 
of 1988 (NAVD 88), unless otherwise noted. To convert elevation at this site from National 
Geodetic Vertical Datum of 1929 (NGVD 29) to NAVD 88, we added 1.8 feet to the NGVD 
29 elevation. 

Our recommendations in this report are based on the above information.  Any major deviation 
should be reported to this office for consideration. 

4.0 EXCEPTION TO POLICIES AND PROCEDURES 

No exception to policies and produces are needed for the preparation of this report. Normal 
procedures were assumed for construction of the bridge structure throughout our analyses and 
represent one of the bases of recommendations presented herein. The investigation of the 
proposed foundations has followed Caltrans policy.  
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5.0 SITE CONDITIONS 

The general project area is the existing interchange of Blossom Hill Road at Route 101 in San 
Jose, Santa Clara County, California. The existing SB101 Off-Ramp has three lanes with two 
right turn lanes and one left turn lane into the Blossom Hill Road. The elevation increased from 
approximate Elev. 195 feet at the beginning of off-ramp to approximate Elev. 221.5 feet at the 
off-ramp and Blossom Hill Road intersection. The existing embankment slope gradient of the 
off-ramp ranges from 2(H):1(V) to 1.5(H): 1(V). 

6.0 FIELD INVESTIGATION AND FIELD TESTING PROGRAM 

Field Exploration  

Borings R-18-SO-001 and R-18-SO-002 were drilled in the vicinity of the proposed abutment 
of the proposed PUC in August and September 2018. The field exploration was performed by 
the drilling contractor, Geo-Ex Subsurface Exploration. The location, approximate ground 
elevation and depth of these borings are summarized in the table below.  

TABLE 1 – SUBSURFACE INVESTIGATION SUMMARY 

Boring No. Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency (%) 

Approx. Ground 
Elev. (ft) 

Boring Depth 
(ft) 

R-18-SO-001 9/12/2018 CME 75 Automatic 78 221.0 101.5 

R-18-SO-002 8/22/2018 CME 75 Automatic 78 220.0 121.5 

TABLE 2 - SUMMARY OF BORINGS 

Boring No. “AR4” Line Station (ft) Offset (ft) Boring Depth (ft) Approx. Ground Elev. (ft) 
R-18-SO-001 514+75 39.0 Lt. 101.5 221.0 
R-18-SO-002 514+45 47.0 Rt. 121.5 220.0 

(1) Boring location stations and offset and elevations are stated to the nearest foot to be consistent with the LOTB, 
however they were not surveyed.  

The approximate locations of the soil borings are shown on the “Boring Location Map”, Plate 
1. The descriptions of the soil materials encountered in the field exploration and relevant boring 
information are presented on the LOTB included in Appendix II.  

Field Testing 

a) The current investigation borings (by Parikh) were advanced using a truck-mounted 
CME-75 drill rig with 8-inch hollow-stem auger and 3 ¾-inch rotary wash drilling method. 
The soil samples were obtained from the borings during drilling at various depths by 
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driving a 2.5-inch Inside Diameter (I. D.) Modified California Sampler or a 1.375-inch I.D. 
Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was driven 
into the subsurface soils under the impact of a 140 pounds hammer having a free fall of 30 
inches.  The blow counts required to drive the sampler for the last 12 inches are presented 
on the LOTB, Appendix II. (When correlating standard penetration data in similar soils, the 
blow counts for the Modified California sampler can be converted to equivalent Standard 
Penetration Test sampler by multiplying a factor of safety of 0.65); 

b) Pocket penetration tests were also performed on clay samples to evaluate their consistency.  

Details of Field Exploration 

All the test borings were drilled with a truck-mounted drill rig using 8-inch hollow-stem auger 
and rotary-wash drilling method. The borings were drilled under the technical supervision of 
our engineers, who classified and continuously logged the soils encountered during drilling and 
supervised the collection of soil samples at various depths for visual examination and 
laboratory testing. The soil samples were visually classified in the field according to the 
Unified Soil Classification System and then transported to our laboratory for further evaluation 
and testing. Upon completion of drilling, the boreholes were backfilled with cement grout. 

The logs presented in Appendix II were prepared from the field logs which were edited after 
visual re-examination of the soil samples in the laboratory and results of classification tests on 
selected soil samples as indicated on the logs.  

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 at these locations due to environmental changes. 
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7.0 LABORATORY TESTING PROGRAM 

The following laboratory tests were performed on selected soil samples collected during field 
exploration to evaluate the physical and engineering properties of the subsurface soils at the 
project site to support the foundation recommendations:  

a) Laboratory determination of Moisture Contents (ASTM D-2216); 
b) Atterberg Limits (ASTM D-4318);   
c) Particle Size Analysis (ASTM D-422);  
d) Unconfined Compression Test (ASTM D-2166);  
e) Corrosivity Test (California Test Method T-643, T-422, and T-417).  

The laboratory test methods and test results are presented on plates included in Appendix IV. 
Laboratory test results for moisture content, total unit weight, unconfined compression, 
Plasticity Index and grain size classification of the soil samples are summarized in the table in 
Appendix IV. 

8.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

Geology 

General geologic features pertaining to the project site were evaluated by reference to the 
“Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the San Jose East Quadrangle, 
Santa Clara County, California; Dibblee Geological Foundation DF-155, scale 1:24,000” 
and “Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the Santa Teresa Hills 
Quadrangle, Santa Clara County, California; Dibblee Geological Foundation DF-158, scale 
1:24,000”.  

Based on the geologic map, the project site subsurface soils consist of mainly Holocene 
surficial sediments with alluvial gravel, sand and clay soil of valley areas (Qa). The general 
geology of the project area is shown on the “Geologic Map”, Plate No. 2. 

The descriptions of the subsurface soils encountered in the geotechnical explorations are 
consistent with the published geologic maps. 

Subsurface Conditions 

Based on Borings R-18-SO-001 and R-18-SO-002, the descriptions of the subsurface soil 
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materials encountered in each of the exploratory boring are summarized in the table below. 
Detailed soil descriptions and location of the borings are presented on the LOTBs. 

TABLE 3 - SUMMARY OF SUBSURFACE SOIL CONDITIONS 

Boring Support Soil Description 

R-18-SO-001 Abut 2 Approximately 8.5 feet of medium dense to dense silty gravel with sand, underlain 
by approximately 14 feet of very stiff fat clay (pocket penetrometer measurement = 
2.75 tsf for Sample No. 3), underlain by approximately 11 feet of very stiff silt, 
underlain by approximately 23 feet of medium dense poorly graded sand and silty 
sand with gravel, underlain by approximately 19 feet of stiff to very stiff silt, 
underlain by approximately 9 feet of very stiff fat clay, underlain by very dense 
poorly graded sand/silty sand with gravel to the boring depth of 101.5 feet.  

R-18-SO-002 Abut 1 Approximately 10 feet of dense silty gravel and medium dense poorly graded sand, 
underlain by approximately 12 feet of stiff to hard lean clay, underlain by 
approximately 4.5 feet of very dense silty gravel with sand, underlain by 
approximately 12 feet of very stiff lean clay and hard silt with sand, underlain by 
approximately 26 feet of interbedded layers of medium dense silty gravel with 
sand/silty sand/poorly graded sand/clayey sand, underlain by approximately 21 feet 
of medium stiff to stiff lean clay, underlain by dense to very dense poorly graded 
sand to the boring depth of 121.5 feet.  

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. 

9.0 GROUNDWATER 

Groundwater measured during the field exploration is summarized in the table below. 

TABLE 4 - SUMMARY OF MEASURED GROUNDWATER LEVEL 

Boring No. Date Depth (feet) Elevation (feet) 
R-18-SO-001 9/21/2018 32.5 188.5 
R-18-SO-002 8/22/2018 22.0 198.0 

Groundwater level is anticipated to vary with the passage of time due to seasonal 
groundwater fluctuations, variations in yearly rainfall, water elevations in the nearby creeks, 
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surface and subsurface flows, ground surface run-off, and other environmental factors that 
may not be present at the time of the investigation.  

Measured groundwater depth was used for engineering analyses. 

10.0 AS-BUILT FOUNDATION DATA 

There is no as-built foundation data available for the proposed bridge structure since it is a new 
bridge structure. 

11.0 SCOUR EVALUATION 

There is no significant drainage or flowing bodies of water passing through or adjacent to the 
site. Therefore, scour should not be a design concern and was not considered for foundation 
design.  

12.0 CORROSION 

The corrosion investigation for this project was performed on the selected samples from 
borings drilled in 2018 in general accordance with the provisions of California Test Methods 
417, 422 and 643. A summary of the corrosion test results is presented in the table below, and 
the test results are presented in Appendix IV.  

TABLE 5 - SUMMARY OF CORROSION TEST RESULT 
Boring Approx. Sample 

Depth (feet) 
Minimum Resistivity 

(ohms-cm) 
PH Water-soluble 

Chloride (ppm) 
Water-soluble 
Sulfate (ppm) 

R-18-SO-001 31.0 1,740 7.92 4.2 26.9 
R-18-SO-002 21.0 1,260 7.97 16.4 40.0 

According to the Section 10.7.5. of the AASHTO LRFD Bridge Design Specifications (BDS) – 
Sixth Edition (2012) with Caltrans Amendment, the following soil, water or site conditions 
shall be considered as indicators of potential pile corrosion or deterioration: 

• Minimum resistivity equal to or less than 1,000 ohm-cm, 
• Chloride concentration equal to or greater than 500 ppm, 
• Sulfate concentration equal to or greater than 2,000 ppm, 
• pH equals to or less than 5.5 
• Landfills and cinder fills, 
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• Mines or industrial drainage, 
• Suspected chemical wastes, and  
• Stray currents. 

Per Caltrans Corrosion Guidelines (Version 3.0, March 2018), Caltrans considers a project site 
to be corrosive for structural elements if one or more of the following conditions exist for the 
representative soil and/or water samples taken at the project site: 

• Chloride concentration equal to or greater than 500 ppm, or 
• Sulfate concentration equal to or greater than 1,500 ppm, or 
• pH equals to or less than 5.5. 

Therefore the on-site soil materials should be non-corrosive according to the criteria above. 

13.0 SITE SEISMICITY AND ANALYSIS 

13.1 Seismic Sources 

The project is located in a seismically active part of northern California.  Many faults exist in 
the regional area. These faults are capable of producing earthquakes and may cause strong 
ground shaking at the site.  

Maximum magnitudes (Mmax) of some of the closest faults in the area are based on Caltrans 
ARS Online Website. These maximum moment magnitudes represent the largest earthquake a 
fault is capable of generating and is related to the seismic moment. The earthquake data of the 
active faults in the project vicinity are summarized in the table below. 

TABLE 6- ARS DATA 
Fault (Fault ID) Maximum 

Moment 
Magnitude of 
Fault, MMax 

Fault 
Type 

Site-to-Fault 
Distance, 

Rrup* (miles) 

Peak Ground 
Acceleration (PGA) 

Based on Deterministic 
Data (g) 

Silver Creek (148) 6.9 Strike Slip 2.22  0.400 
Hayward (Southern extension) (149) 6.7 Strike Slip 4.15 0.321 
Calaveras (Central) 2011 CFM (151) 6.9 Strike Slip 6.81 0.261 
Cascade fault (153) 6.7 Reverse 3.16 0.370 
Monte Vista-Shannon (154) 6.4 Reverse 4.67 0.298 
San Andreas (Santa Cruz Mts) 2011 CFM (158) 8.0 Strike Slip 11.78 0.250 

*Closest distance (mi) to the fault rupture plane as obtained from Caltrans ARS Online Website. 
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13.2 Seismic Design Criteria 

The development of the Acceleration Response Spectrum (ARS) followed the standard 
Caltrans procedure by using Caltrans ARS Online webtool (Ver. 2.3.09). The ARS curve is 
based on several input parameters, including site location (longitude/latitude), average shear 
wave velocity for the top 100 feet (Vs30m), and other site parameters, such as fault 
characteristics and site-to-fault distances.   

Average shear wave velocities (Vs30m) for the top 100 feet at the project site was calculated 
by using established correlations and the procedure provided in the “Caltrans Design 
Manual (Version 2.0, 2012)”. The design method incorporates both deterministic and 
probabilistic seismic hazards to produce the design response spectrum.  

Based on all the available boring data, we have calculated the Vs30m. The Vs30m are 
summarized in the following table. 

TABLE 7- SUMMARY OF CALCULATED Vs30m 
Boring No.  Boring Depth Rock Depth (ft) Vs30m (m/s) 

R-18-SO-001 101.5 Not encountered 243 
R-18-SO-002 121.5 Not encountered 232 

The ARS was developed based on the shear wave velocity of 240 m/s. Average shear wave 
velocity calculation is included in Appendix VI. 

The site location and the relevant parameters are summarized as follows, and the 
recommended design curve is presented on Appendix V.  

Input 

• Site Location:  37.2579ºN/121.7993ºW  
• Average VS30m: 240 m/s 
• Depth to rock with a shear wave velocity of 1.0 km/sec (Z1.0) = N/A 
• Depth to rock with a shear wave velocity of 2.5 km/sec (Z2.5) = N/A 

Output 

• The recommended ARS curve is based on the maximum of the comparison of the 
deterministic data and Caltrans Probabilistic data. The recommended ARS curve at 
this site is based on the Probabilistic curve.  
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• An adjustment factor for the near-fault effect was applied to the calculated spectral 
acceleration values. The increase of 20% to the spectral acceleration values 
corresponds to period longer than 1 second and linearly tapes to zero at a period of 
0.5 seconds. 

• Anticipated Peak Ground Acceleration (PGA): 0.634 g 
• Near Fault Effect: Yes 
• Basin Effect: No. The project site is not located within the limit of the Z2.5 contour 

map for Northern California.  
• Governing Fault is the Silver Creek Fault (Fault I.D.=148, Mmax=6.9) 

13.3 Seismic Hazards/Liquefaction Potential 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
shaking and liquefaction. Since no active faults pass through the site, the potential for fault 
rupture does not exist at the site.  As shown on the ARS Online Map, Plate No. 3, the closest 
active fault is Silver Creek fault, which is located approximately 2.2 miles northeast from the 
project site.  

13.3.1 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
shaking and liquefaction.  

13.3.2 Seismic Ground Shaking 

Based on available geological and seismic data, the project site is expected to 
experience strong ground shaking. PGA of 0.634 g was estimated for the site which 
is discussed in Section 13.2. 

13.3.3 Surface Fault Rupture 

Since no known active fault passes through the project site and the project site is not 
within a state Alquist-Priolo Zone, the potential for fault rupture does not exist. 

13.3.4 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 
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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 liquefaction potential was evaluated in accordance with the methods proposed 
by Youd, et al. (2001). The evaluation was done using the boring data from all the 
available borings using a Magnitude 6.9 earthquake and a peak ground acceleration 
of 0.634 g (Caltrans Online Probabilistic ARS). This method compares the estimates 
of the earthquake-induced shear stress to the susceptibility of soil liquefaction. 
According to Bray (2006), liquefaction appears to occur in soils where these fines are 
either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and 
LL<37%), and with high water content relative to their liquid limit (w>0.85 LL). 
Estimated fine content has been added to the sand layers (without any sieve analyses) 
based on the visual inspection and soil classification of the soil sample. 

Based on the results of the liquefaction analyses, liquefaction potential may exist at 
the project site at the isolated locations for the loose to medium dense cohesionless 
soil encountered in the borings with the following estimated post-liquefaction 
settlements.  

TABLE 8 - SUMMARY OF ESTIMATED POST-LIQUEFACTION SETTLEMENT 

Support 
No. 

Boring No. Estimated 
liquefiable 

Soil Depth (ft) 

Approx. 
Thickness 

(ft) 

Estimated 
liquefiable Soil 
Top Elev.(ft) 

Estimated 
liquefiable 

Soil Bottom 
Elev.(ft) 

(N1)60,CS Estimated 
Post-liquefaction 

Settlement 
(inches) 

Abut 1 R-18-SO-002 61.0 3.5 159.0 155.5 18.2 0.6 
Abut 2 R-18-SO-001 33.5 9.5 187.5 178.0 19.75 1.6 

  53.0 3.5 168.0 164.5 17.4 0.6 

Based on the results of the liquefaction analyses as shown above, it appears that  

a) The calculated post-liquefaction settlement of 0.6 inches for Boring 
R-18-SO-002 is marginal in mobilized downdrag. Downdrag due to potential 
post-liquefaction settlement is not considered for Abutment 1. 

b) The post-liquefaction settlement due to the potential liquefiable soil encountered 
in Boring R-18-SO-001 for Abutment 2 might cause downdrag and reduce the 
load carrying capacity of the piles. Downdrag load has been considered in the 
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calculations of the vertical pile capacities of Abutment 2.  

Liquefaction analyses are included in Appendix VI. 

Lateral Spreading 

Liquefaction-induced spreading has been defined as the “lateral displacement of 
large surficial blocks of soil as a result of liquefaction in a subsurface layer”. Lateral 
spreading refers to the more moderate movements of gently sloping ground due to 
soil liquefaction. As described by Bartlett and Youd (1992a; 1992b), 
liquefaction-induced lateral spreading occurs on mild slopes of 0.3% to 5% 
underlain by loose sand and shallow water. The geologic conditions conducive to 
lateral spreading (gentle surface slope, shallow water table, and liquefiable 
cohesionless soils) are frequently found along streams and other waterfronts in 
recent alluvial or deltaic deposits, as well as in loosely-packed, saturated, sandy fills.  

In our opinion, the potential for lateral spreading does not exist because it appears 
that there is no continuous layer of liquefiable soil and stream/water course at the 
project site.  

14.0 FOUNDATION RECOMMENDATIONS 

14.1 General 

Based on the findings of our investigation, no major adverse condition was noted for the 
planned structure provided the recommendations presented in this report are incorporated 
into the final design and construction.  Bridge plans should be reviewed by our office prior to 
finalizing the plans to see that the intent of our recommendations is included in the plans.   

This report was prepared specifically for the proposed project according to the foundation 
plans dated provided to us on November 12, 2018. Normal construction procedures were 
assumed throughout our analysis and represent one of the bases of recommendations 
presented herein.  Our design recommendations have been based upon the materials and 
subsurface soil conditions encountered in the soil borings at the project site.  Therefore, we 
should be notified in the event that these conditions are changed, so as to modify or amend 
our recommendations. 
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The following foundation recommendations were designed in accordance with the 2012 
AASHTO LRFD Bridge Design Specifications (6th Edition) with Caltrans Amendments. 

14.2 Earthwork and Grading 

All grading operations should be performed in accordance with the project specifications 
and Caltrans Standard Specifications for Earthwork (Section 19). A representative from 
PARIKH or regulating agency should observe all excavated areas during grading and 
perform moisture and density tests on prepared subgrade and compacted fill materials.    

14.3 Deep Foundations 

Recommended Foundation Type 

1. Based on the available boring information and considering the drivability through 
the significant strata of medium dense to dense sand, 18” x 0.625” steel pipe piles 
appear to be the recommended foundation system for the proposed bridge structure.  

2. Cast-In-Drilled-Hole (CIDH) Concrete pile is feasible but not preferred considering 
medium dense to dense sand below groundwater which may cause soil caving-in. 
Also driven pile tends to be more cost effective than the CIDH Concrete pile. 

3. Shallow foundation is not recommended considering the magnitude of the demand 
load, medium stiff to stiff subsurface soils at shallow depth and potentially 
liquefiable soil encountered in Boring R-18-SO-001 for Abutment 2. 

18” x 0.625” steel pipe piles may be designed for the foundation loads at the abutments to the 
indicated pile tip elevations as shown in Table 12. Pertinent foundation design information 
provided by the structural designer, including Foundation Design Data and Foundation 
Loads, are presented in the following tables. 

TABLE 9 - FOUNDATION DESIGN DATA 
Support 

No 
Design 
Method 

Pile Type Finish 
Grade 

Elev. (ft) 

Pile Cut-off Elev. 
or Bottom of 

Footing Elev. (ft) 

Pile Cap 
Size (ft) 

Permissible 
Settlement 

(in) 

No. of Piles 
per Support 

B L 

Abut 1  LRFD 18” x 0.625” Steel Pipe 221.43 206.0 3 87 1.00 18 
Abut 2 LRFD 18” x 0.625” Steel Pipe 221.61 206.0 3 68 1.00 14 
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TABLE 10 - FOUNDATION DESIGN LOADS0 

Support 
No. 

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

Extreme Limit State (Controlling Group, 
kips) 

Total Load Permanent Loads Compression Tension Compression Tension 

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 1800 110 1500 2400 140 N/A N/A N/A N/A N/A N/A 
Abut 2 1500 110 1200 2000 150 N/A N/A 1200(1) 90(1) N/A N/A 

(1) Extreme event compression loading provided are permanent loads that will need to be resisted under liquefaction downdrag. 

Load and Resistance Factor Design (LRFD) was used for abutment foundations, per 
AASHTO LRFD Bridge Design Specifications–6th Edition, with Caltrans Amendments. 

The pile cut-off or bottom of footing elevations are shown in Table 9. The evaluation of 
Load Demands on the piles, based upon LRFD is presented in Table 10 above. The 
estimated specified tip elevations for the anticipated design loading of the piles are shown in 
Table 11 below.  

TABLE 11 - FOUNDATION RECOMMENDATIONS 
Location Cut-off 

Elev. Or 
Bottom 

of 
Footing 

Elev.  (ft) 

Service-I Limit 
State Load per 
Support (kips) 

Total 
Permissible 

Footing 
Settlement 

(inches) 

Nominal Resistance(iii), (iv) (kips) Design Tip 
Elev.(i)  

(ft) 

Specified 
Tip 

Elev.  
(ft) 

Nominal 
Driving 

Resistance 
(kips) 

Total  Permanent 
Strength Limit 
(ϕqs&ϕqp = 0.7) 

Extreme Event 
(ϕqs&ϕqp = 1.0) 

Comp. Tension Comp. Tension  

Abut 1 206.0 1800 1500 1 200 0 N/A N/A 
168.5 (a-I) 

184.5 (a-II) 181.0 
(c), 170.0 (d)  

168.5 300 

Abut 2 206.0 1500 1200 1 220 0 200(v) N/A 
168.5 (a-I) 

129.0 (a-II) 188.0 
(c), 170.0 (d)  

129.0 620 

(i) Design tip elevations are controlled by (a-I) Compression (Strength Limit), (a-II) Compression (Extreme Event), (c) Settlement, (d) Lateral Load. 
(ii) The nominal driving resistance required is equal to the nominal resistance needed to support the factored load plus driving resistance from the 

penetrated soil layers, if any, which do not contribute to the design resistance. 
(iii) Column heading modified from Required Factored Nominal Resistance to Nominal Resistance 
(iv) Resistance factor for ϕqs is for skin friction and ϕqp is for end bearing. 
(v) The additional downdrag induced load of 110.0 kips was assumed in the analysis for Abutment 2 for Extreme Event Limit State. 
(vi) Lateral Pile Capacity Analysis was performed by the structural designer. 

TABLE 12 - PILE DATA TABLE 

Location Pile Type 
 

Cut-off Elev. Or 
Bottom of 

Footing Elev.  (ft) 

Nominal Resistance 
(kips) 

Design Tip Elev. (ft) Specified 
Tip 

Elev. (ft) Compression Tension 

Abu 1 18” x 0.625” Steel Pipe Pile 206.0 200 N/A 168.5 (a), 181.0 (c), 170.0 (d) 168.5 

Abut 2 18” x 0.625” Steel Pipe Pile 206.0 220 N/A 129.0 (a), 188.0 (c), 170.0 (d) 129.0 

i Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral  
ii  Lateral Pile Capacity Analysis was performed by the structural designer.   
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The pile capacities for the 18” x 0.625” steel pipe piles were calculated based on guidelines by 
American Petroleum Institute (API) publication “Recommended Practice for Planning, 
Designing and Constructing Fixed Offshore Platforms – Working Stress Design” (API RP 
2A-WSD, 2002).  The pile capacities were derived both from frictional resistance along the pile 
shaft and end bearing resistance under compression. For soil layers above liquefiable zone, 
downdrag load is considered as additional ultimate structural demands (Factor of Safety = 1.0) 
for extreme event. For end bearing resistance, we assumed that a soil plug will be formed 
during driving.  

The estimated design tip elevations and specified tip elevations are based on the general 
plan, foundation plan, “Foundation Design Data” and “Foundation Design Loads” provided 
by the structural designer. In the event that these footing bottom elevations are changed, the 
design pile tip elevations may have to be revised accordingly. The axial pile capacity 
calculations are presented in Appendix VI. 

14.4 Lateral Design for Piles 

The piles should not be spaced closer than 3 times the pile diameter measured 
center-to-center. For piles spaced at center-to-center distance greater than or equal to 3 times 
the pile diameter, there is no group effect for pile vertical capacity.  

Based on the pile layouts provided by the structural designer provided by the structural 
designer, the following “P-Y” Curve Modification Factors should be used for lateral pile 
capacity analysis: 

• Abutment 1 - Transverse: 0.44, Longitudinal: 0.91 
• Abutment 2 - Transverse: 0.44, Longitudinal: 0.91 

 

The piles under the lateral demand using L-PILE software was performed by the structural 
designer. The L-PILE results will be provided by the structural designer. The recommended 
L-PILE parameters are included in Appendix VI and in the tables below.  
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TABLE 13A–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS ABUTMENT 1 
(Boring R-18-SO-002)  

Approx. 
Depth (ft) 

Elevation (ft.) Soil Type c (psf) Phi 
(degrees) 

Effective Unit 
Weight γ’ (pcf) 

0 to 10 220 to 210 Sand (Reese)  - φ = 36° 125 
10 to 18 210 to 202 Stiff Clay w/o Free Water (Reese) c=1800 psf - 125 
18 to 22 202 to 198 Stiff Clay w/o Free Water (Reese) c=3000 psf - 125 

22 to 26.5 198 to 193.5 Sand (Reese) - φ = 38° 65 
26.5 to 38.5 193.5 to 181.5 Stiff Clay w/o Free Water (Reese) c=2000 psf - 65 
38.5 to 61 181.5 to 159 Sand (Reese) - φ = 36° 65 

61 to 64.5 159 to 155.5 
Case I) Sand (Reese) - φ = 32° 65 

Case II) Soft Clay (Matlock) c=500 psf - 65 
64.5 to 76 155.5 to 144 Soft Clay (Matlock) c=900 psf - 65 
76 to 85 144 to 135 Stiff Clay w/o Free Water (Reese) c=2500 psf - 65 

85 to 121.5 135 to 98.5 Sand (Reese) - φ = 38° 65 
(1) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
(2) Groundwater was measured at the depth of 22 feet below existing ground during drilling at Elevation +198.0 feet. 
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TABLE 13B–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS ABUTMENT 2 
(Boring R-18-SO-001)  

Approx. 
Depth (ft) 

Elevation (ft.) Soil Type c (psf) Phi 
(degrees) 

Effective Unit 
Weight γ’ (pcf) 

0 to 8.5 221 to 212.5 Sand (Reese) - φ = 36° 125 
8.5 to 16 212.5 to 205 Stiff Clay w/o Free Water (Reese) c=1800 psf - 125 

16 to 32.5 205 to 188.5 Stiff Clay w/o Free Water (Reese) c=1800 psf - 125 
32.5 to 33.5 188.5 to 187.5 Stiff Clay w/o Free Water (Reese) c=2000 psf - 65 

33.5 to 39 187.5 to 182 
Case I) Sand (Reese) - φ = 34° 65 

Case II) Stiff Clay w/o Free Water (Reese) c=1400 psf - 65 

39 to 43 182 to 178 
Case I) Sand (Reese) - φ = 32° 65 

Case II) Soft Clay (Matlock) c=650 psf - 65 
43 to 53 178 to 168 Sand (Reese) - φ = 36° 65 

53 to 56.5 168 to 164.5 
Case I) Sand (Reese) - φ = 33° 65 

Case II) Stiff Clay w/o Free Water (Reese) c=1000 psf - 65 
56.5 to 71 164.5 to 150 Stiff Clay w/o Free Water (Reese) c=1000 psf - 65 
71 to 85 150 to 130 Stiff Clay w/o Free Water (Reese) c=1250 psf - 65 

85 to 101.5 130 to 119.5 Sand (Reese) - φ = 38° 65 

(1) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
(2) Groundwater was measured at the depth of 32.5 feet below existing ground during drilling at Elevation +188.5 feet. 

14.5 Lateral Earth Pressures 

Abutment retaining walls should be designed to resist the following Applied Lateral Earth 
Pressures (Equivalent Fluid Pressures-EFP) 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. If hydrostatic pressures are allowed to build up 
behind the walls, additional lateral loads should be considered in the design. 

Applied Lateral Earth Pressure 

(a) Active Condition Recommended active pressure is 36 pcf EFP for the 
engineered backfill. 

(b) At-Rest Condition Recommended at-rest pressure is 55 pcf EFP for the 
engineered backfill. 

(c) Passive Resistance 5.0 ksf (ultimate) for seismic design of the abutment backwall 
(5.5 feet or greater); for activated height less than 5.5 feet, 
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modify proportionally i.e. 5.0x (H/5.5) ksf per. A minimum 
lateral wall movement of 2% of wall height to mobilize the full 
ultimate passive resistance is required.  

Cantilever walls, which are free to rotate by at least 0.005 radian, may be assumed flexible 
and designed 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 0.4 and 0.5 may be used to determine the additional lateral earth pressures resulting from 
the surcharge for cantilever walls and rigid walls, respectively. 

14.6 Settlement 

The proposed bridge structure will be formed by excavation and backfill and no additional 
fill or overburden will be placed on the original ground. Therefore, the settlement is 
anticipated to be minimal and should not be a geotechnical concern.  

15.0 CONSTRUCTION CONSIDERATIONS 

15.1 General 

To a degree, the performance of any structure is dependent upon construction procedures 
and quality. Hence, observation of foundation construction should be carried out by the 
responsible Agency. If the encountered subsurface conditions differ from the basis of our 
recommendations, Parikh 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. 

A safe working distance from underground and overhead utilities should be provided 
during construction work. If this is not possible, the utility lines may need to be cleared 
from the site before the start of construction work. 

15.2 18” x 0.625” Steel Pipe Pile 

a) There are houses in the vicinity of the proposed bridge structure. Noise levels by 
construction such as pile driving, the construction noise impacts and requirements 
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related to construction noise have been addressed in Section 8 of the PA&ED “US 
101/Blossom Hill Road Interchange Improvement Project – Noise Study Report”.   

b) Medium stiff to stiff cohesive soils with interbedded layers of medium dense to 
dense sands are generally encountered at the project site. Hard driving is expected.  

c) Should difficult driving be encountered where the vertical compression requirement 
is met prior to reaching the specified tip elevation, pile driving may be allowed to 
terminate if other tip requirements for lateral, tension and settlement are met. 
Undersize pre-drill (partial length) may be considered to help reach the tip elevation 
if necessary. 

d) In general, a pile may be considered to have reached “practical refusal” if pile 
advance less than 1 inch under 10 blows or a foot under 100 blows. 

e) It is anticipated that the pile capacity will develop after driving as a result of soil 
“freeze” and dissipation of excess pore water pressures.  The final pile capacity can 
be verified and the gain of pile capacity after initial driving may be evaluated based 
on “re-driving” after 24-hour (min.) set up. 2015 Caltrans Standard Specifications 
(Section 49-2.01A (4)9b)) may be used as the pile driving acceptance criteria.  

f) As an option, Pile Driving Analyzer (PDA) may be used to evaluate the pile 
capacity of the driven piles when unanticipated conditions arise. Typical 
applications of the PDA include capacity evaluation (for both during driving and 
re-driving) and integrity testing for piles that have experienced hard driving. 

g) It is prudent to make the contractor aware of these conditions so that appropriate 
steps can be taken to comply with the standards and maintain the integrity of the 
piles.  

h) Due to the hard driving condition that may be encountered during pile driving, pile 
driving should be allowed to terminate short of the specified tip elevation provided 
the following conditions are satisfied:  

• Other requirements including tension and lateral demands are met; 
• Pile attaining its capacity and refusal within 5 feet above the specified tip 

elevation. 
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16.0 NOTES TO DESIGNER 

Should the specified pile tip elevation required to meet lateral load demands exceed the 
specified pile tip elevation given within this report, the Geotechnical Engineer must be 
contacted for further recommendations.  

17.0 PLAN REVIEW 

This report is prepared for the proposed “SB 101 Off-Ramp PUC) (Bridge No. 37-675J)”. We 
recommend that final foundation plans for the proposed project to be reviewed by PARIKH 
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. However, design-build elements should be reviewed only from overall compliance 
standpoint. 

18.0 CONSTRUCTION OBSERVATION 

To a degree, the performance of any structure is dependent upon construction procedures and 
quality control measures.  Hence, geotechnical observation and testing of grading operations, 
foundation excavations, and observation of pile installations should be carried out by the 
Geotechnical Engineer.  If the subsurface conditions different from those forming the basis of 
our recommendations are 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. 

19.0 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.  
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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 conclusions 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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The findings in this report are valid as of the present date.  However, changes in the subsurface 
conditions can occur with the passage of time, whether they are due to natural processes or to 
the works of man, on this or adjacent properties.  In addition, changes in applicable or 
appropriate standards occur, whether they result from legislation or from the broadening of 
knowledge.  Accordingly, the findings in this report might be invalidated, wholly or partially, 
by changes outside of our control. 

 
Respectfully submitted, 
PARIKH CONSULTANTS, INC. 
 

` 

 

 

Alston Lam, P.E., G.E. 2605   Y. David Wang, Ph.D., P.E., 52911 
Project Engineer    Senior Engineer 
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APPENDIX II 

FIELD EXPLORATION 

All the test borings were drilled with a truck-mounted drill rig using 8-inch diameter hollow-
stem auger and switched to rotary-wash drilling method with -inch diameter drilling 
bit. The soil samples were obtained from the borings during drilling at various depths by 
driving a 2.5 inches Inside Diameter (I. D.) Modified California Sampler or a 1.375 
inches I.D. Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was 
driven into the subsurface soils under the impact of a 140 pounds hammer having a 
free fall of 30 inches.  The blow counts required to drive the sampler for the last 12 inches 
are presented on the Logs of Test Borings, Appendix II. (When correlating standard 
penetration data in similar soils, the blow counts for the Modified California sampler 
can be converted to equivalent Standard Penetration Test sampler by multiplying a 
factor of 0.65). Pocket penetration tests were also performed on clay samples to evaluate 
their consistency. Upon completion of drilling, the boreholes were backfilled with cement 
grout.  

The borings were drilled under the technical supervision of our engineers, who classified 
and continuously logged the soils encountered during drilling and supervised the collection 
of soil samples at various depths for visual examination and laboratory testing. The soil 
samples were visually classified in the field according to the Caltrans “Soil and Rock 
Logging, Classification and Presentation Manual” (2010 Edition) and then transported to our 
laboratory for further evaluation and testing.  

The descriptions of the soils encountered and relevant boring information are presented on 
the Log of Test Borings attached in Appendix II.  The laboratory test methods and results 
are presented in Appendix IV.  The logs presented in Appendix II were prepared from 
the field logs which were edited after visual re-examination of the soil samples in the 
laboratory and results of classification tests on selected soil samples as indicated on the logs.  

The descriptions and related information presented on these logs of test borings depict 
subsurface conditions only at the locations indicated on the plan and on the particular date 
noted on the logs. 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 location 
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 at these 
locations due to environmental changes. 
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APPENDIX IV 

LABORATORY TESTS 
 
Classification Tests 

The field classification of the samples was visually verified in the laboratory according to the Unified Soil 
Classification System.  The results are presented on “Log of Test Borings”, Appendix II. 

Moisture-Density 

The natural moisture contents were determined for selected undisturbed samples of the soils in accordance 
with American Standard Test Method (ASTM) D-2216 and dry unit weights were calculated based on 
natural moisture contents and total unit weights. This information was used to classify and correlate the 
soils. The results are presented on Plate IV-1, "Laboratory Test Summary ", Appendix IV. 

Atterberg Limits 

The Atterberg Limits were determined for selected samples of the fine-grained materials.  These results 
were used to classify the soils, as well as to obtain an indication of the expansion potential with variations 
in moisture content.  The Atterberg Limits were determined in accordance with ASTM D-4318. The results 
of the test are presented on Plate IV-2, "Plasticity Chart", Appendix IV. 

Grain Size Classification 

Grain size classification tests (ASTM D-422) were performed on selected samples of granular soil to aid in 
the classification.  The results are presented on Plates IV-3A and IV-3B, "Grain Size Distribution Curves", 
Appendix IV. 

Unconfined Compression Tests 

Strength tests were performed on selected undisturbed samples using unconfined compression machine. 
Unconfined compression tests were performed in accordance with ASTM D 2166. The results are presented 
on Plates IV-4A through IV-4F, "Unconfined Compression Test", Appendix IV. 

Corrosion Tests 

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils. The 
pH and minimum resistivity tests were performed according to California Test Method CT-643.  Sulfate 
(California Test Method CT-417) and chloride (California Test Method CT-422) tests were performed by 
Sunland Analytical.  The test results are presented on Plates IV-5A and IV-5B, Appendix IV. 
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LABORATORY TEST SUMMARY 
 
 
 



R-18-SO-001 1 3.0 GM 13.9 -
R-18-SO-001 2 6.0 GM 14.0 -
R-18-SO-001 3 11.0 CH 23.1 -
R-18-SO-001 4 16.0 CH 22.4 100.8 42 21 21   1.22
R-18-SO-001 5 21.0 CH 7.7 -
R-18-SO-001 6 26.0 ML 12.9 103.5 29 17 12   0.99
R-18-SO-001 7 31.0 ML 13.1 96.6
R-18-SO-001 8 36.0 SP-SM 9.2 114.4 12.9 7.9
R-18-SO-001 9 41.0 SM 7.5 - 35.7 17.5
R-18-SO-001 10 46.0 SM 15.2 -
R-18-SO-001 11 51.0 SM 11.2 -
R-18-SO-001 12 56.0 SM 10.4 -
R-18-SO-001 13 61.0 ML 29.5 - NP NP NP
R-18-SO-001 14 71.0 ML 29.8 77.0 82.8
R-18-SO-001 15 81.0 ML 26.0 92.6   0.63
R-18-SO-001 16 91.0 SP-SM 2.7 -
R-18-SO-001 17 101.0 SM 6.1 -
R-18-SO-002 1 3.0 GM 14.2 -
R-18-SO-002 2 6.0 SP 10.9 -
R-18-SO-002 3 11.0 CL 21.9 -
R-18-SO-002 4 16.0 CL 20.0 107.1   0.98
R-18-SO-002 5 21.0 CL 19.2 107.0
R-18-SO-002 6 26.0 CL 12.1 -
R-18-SO-002 7 31.0 ML 15.1 112.9 4.0 79.4   1.08
R-18-SO-002 8 36.0 ML 13.9 108.8 NP NP NP
R-18-SO-002 9 41.0 GM 7.3 -
R-18-SO-002 10 46.0 SM 9.9 -
R-18-SO-002 11 51.0 SM 8.4 - 35.4 7.2
R-18-SO-002 12 56.0 SM 8.0 -
R-18-SO-002 13 61.0 SC 16.0 - 23.2 35.9
R-18-SO-002 14 71.0 CL 28.1 95.5   0.48
R-18-SO-002 15 81.0 CL 28.6 -
R-18-SO-002 16 91.0 SM 14.7 -
R-18-SO-002 17 101.0 SM 6.3 - 59.9 11.8
R-18-SO-002 18 111.0 SP-SM 8.1 -
R-18-SO-002 19 121.0 SP-SM 14.8 -

% <
Sieve 200

% >
Sieve 4

Plasticity
Index

Plastic
Limit

Water
Content

Classi-
ficationDepth Liquid

Limit
Dry

Density
Sample
NumberBorehole

Unconfined
Shear

Strength
(tsf)

JOB NO: 2016-146-OUC PLATE NO: IV-1

SAN JOSE, CALIFORNIA
SOUTHBOUND 101 OFF-RAMP PEDESTRIAN UNDERCROSSING



 

 

 
 
 
 
 
 
 

  
 
 

ATTERBERG LIMITS 
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GRAIN SIZE DISTRIBUTION CURVE 
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UNCONFINED COMPRESSION TEST



Boring No.: 4.87
Sample No. : Shear Strength (ksf) 2.44
Depth (feet): 8.8
Sample Type: Initial Dry Density (pcf): 101
Test Method Water Content (%): 22.4
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4A

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 OFF-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

2016-146-OUC

Strain @ Failure ( % ):

Fat Clay

MC - 2.416 inch dia. 
ASTM D2166
CH

R-18-SO-001
4
16

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

S
tr

e
ss

, 
ks

f

Strain (%)

UNCONFINED COMPRESSION TEST 



Boring No.: 3.94
Sample No. : Shear Strength (ksf) 1.97
Depth (feet): 2.4
Sample Type: Initial Dry Density (pcf): 104
Test Method Water Content (%): 12.9
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4B

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 OFF-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

2016-146-OUC

Strain @ Failure ( % ):

Sandy Silt

MC - 2.416 inch dia. 
ASTM D2166
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R-18-SO-001
6
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UNCONFINED COMPRESSION TEST 



Boring No.: 2.51
Sample No. : Shear Strength (ksf) 1.26
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 93
Test Method Water Content (%): 26.0
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4C

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 OFF-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

2016-146-OUC

Strain @ Failure ( % ):

Fat Clay

MC - 2.416 inch dia. 
ASTM D2166
CH

R-18-SO-001
15
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UNCONFINED COMPRESSION TEST 



Boring No.: 3.92
Sample No. : Shear Strength (ksf) 1.96
Depth (feet): 5.2
Sample Type: Initial Dry Density (pcf): 107
Test Method Water Content (%): 20.0
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4D

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 OFF-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

2016-146-OUC

Strain @ Failure ( % ):

Sandy Lean Clay

MC - 2.416 inch dia. 
ASTM D2166
CL

R-18-SO-002
4
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UNCONFINED COMPRESSION TEST 



Boring No.: 4.32
Sample No. : Shear Strength (ksf) 2.16
Depth (feet): 9.6
Sample Type: Initial Dry Density (pcf): 113
Test Method Water Content (%): 15.1
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4E

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 OFF-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

2016-146-OUC

Strain @ Failure ( % ):

Silt with Sand

MC - 2.416 inch dia. 
ASTM D2166
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UNCONFINED COMPRESSION TEST 



Boring No.: 1.93
Sample No. : Shear Strength (ksf) 0.97
Depth (feet): 14.8
Sample Type: Initial Dry Density (pcf): 96
Test Method Water Content (%): 28.1
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4F

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 OFF-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

2016-146-OUC

Strain @ Failure ( % ):

Lean Clay with Sand

MC - 2.416 inch dia. 
ASTM D2166
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R-18-SO-002
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UNCONFINED COMPRESSION TEST 



 

 

 
 
 
 
 
 
 
 
 
 

CORROSION TEST 



R-18-SO-001

PLATE NO.: IV-5A



PLATE NO.: IV-5B
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Site Information Recommended Response Spectrum

Latitude: 37.2579

Longitude -121.7993

VS30 (m/s) = 240 0.0 0.634 1 1 0.634

Z 1.0 (m) = N/A 0.1 1.119 1 1 1.119

Z 2.5 (km) = N/A 0.2 1.388 1 1 1.388

0.3 1.382 1 1 1.382

10.66 0.5 1.209 1 1 1.209

1.0 0.826 1.2 1 0.991

2.0 0.469 1.2 1 0.563

Governing  Curve: 3.0 0.3 1.2 1 0.360

4.0 0.214 1.2 1 0.257

5.0 0.171 1.2 1 0.205

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

Project No.: 2016-146-OUC APPENDIX V-1

Caltrans Online Probabilistic ARS

2. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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Site Information

Latitude: 37.2579 0.0 0.400 0.634

Longitude -121.7993 0.1 0.577 1.119

VS30 (m/s) = 240 0.2 0.734 1.388

Z 1.0 (m) = N/A 0.3 0.782 1.382

Z 2.5 (km) = N/A 0.5 0.772 1.209

1.0 0.683 0.991

10.66 2.0 0.396 0.563

3.0 0.250 0.360

4.0 0.174 0.257

5.0 0.131 0.205

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

2. USGS Unified Hazard Tool (https://earthquake.usgs.gov/hazards/interactive/)

Project No.: 2016-146-OUC APPENDIX V-2

Near Fault Factor,  
Derived from USGS 
Unified Hazard Tool. 
Dist (km) =

SOUTHBOUND 101 OFF-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

3. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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Axial Capacity (kips)

Abutment 1_18" x 0.625" Steel Pipe Pile_Strength Limit State
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F.G. off Elev. 
~221.43 ft

Pile Cut off Elev. 
~= 206.0 ft

Pile Tip Elev. 
~= 171.5 ft

*Recommended 
Pile Tip Elev.   
~= 168.5 ft

* add 3 feet of pile length at the bottom to be conservative



Axial Capacity (kips)

Abutment 1_18" x 0.625" Steel Pipe Pile_Extreme Limit State
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F.G. off Elev. 
~221.43 ft

Pile Cut off Elev. 
~= 206.0 ft

Pile Tip Elev. 
~= 187.5 ft

*Recommended 
Pile Tip Elev.   
~= 184.5 ft

* add 3 feet of pile length at the bottom to be conservative



P
IL

E
 G

R
O

U
P

 S
E

T
T

L
E

M
E

N
T

 A
N

A
L

Y
S

IS
F

in
is

h
 G

ra
d
e
 E

le
v.

 (
ft

) 
=

 
2
2
1
.4

3
P

ile
 C

u
t-

o
ff

 E
le

v.
 (

ft
) 

=
 

2
0
6

P
R

O
JE

C
T

 N
A

M
E

S
O

U
T

H
B

O
U

N
D

 1
0
1
 O

F
F

-R
A

M
P

 P
U

C
F

o
o
tin

g
 D

e
p
th

 (
ft

) 
=

 
1
5
.4

3
G

R
O

U
P

S
P

R
O

JE
C

T
 N

O
.

2
0
1
6
-1

4
6
-O

U
C

P
ile

 L
e
n
g
th

 (
ft

)=
2
5

1
. 

S
A

N
D

S
, 

G
R

A
V

E
L
S

 A
N

D
 N

O
N

-P
L
A

S
T

IC
 S

IL
T

 
S

T
R

U
C

T
U

R
E

A
b

u
tm

e
n

t 
1

W
id

th
 o

f 
P

ile
 G

ro
u
p
, 

B
 (

ft
)=

3
2
. 

S
A

T
U

R
A

T
E

D
 C

L
A

Y
S

 A
N

D
 P

L
A

S
T

IC
 S

IL
T

S
R

E
F

E
R

E
N

C
E

 B
O

R
IN

G R
-1

8
-S

O
-0

0
2

L
e
n
g
th

 o
f 

P
ile

 G
ro

u
p
, 

L
 (

ft
)=

8
7

H
a
m

m
e
r 

E
n
e
rg

y 
=

 
7
8
%

P
e
rm

a
n
e
n
t 

L
o
a
d
 P

re
ss

u
re

 (
ki

p
)=

1
5
0
0

G
W

 L
e
ve

l (
ft

)=
2
3
.5

C
r/

C
c=

2
5
.0

%

B
L

O
W

S
A

M
P

L
E

R
A

V
G

γ
Τ

γ
 '

σ
v
'

σ
v
'

∆
σ

v
'

S
u

L
a

b
 S

u
P

p
E

C
'

F
ro

m
T

o
C

O
U

N
T

T
Y

P
E

S
P

T
-N

6
0

(p
cf

)
(p

cf
)

(p
sf

)
(p

sf
)

(p
sf

)
(p

sf
)

(p
sf

)
(p

sf
)

(p
sf

)
(H

o
u
g
h
 M

e
th

o
d
)

E
la

st
ic

O
C

N
C

S
A

N
D

S
u

m

0
6

1
5

7
M

C
4

8
1

2
5

.0
1

2
5

.0
1

4
.2

%
7

5
0

3
7

5

6
1

1
.5

1
4

1
M

C
3

5
1

2
5

.0
1

2
5

.0
1

0
.9

%
6

8
8

1
0

9
4

1
1

.5
1

5
.5

2
1

1
S

P
T

1
4

1
2

5
.0

1
2

5
.0

2
1

.9
%

5
0

0
1

6
8

8

1
5

.5
1

9
.5

3
3

1
M

C
2

6
1

2
5

.0
1

2
5

.0
2

0
.0

%
5

0
0

2
1

8
8

1
9

0
0

7
6

0
0

3
.5

1
1

4
6

0
3

1

1
9

.5
2

3
.5

2
5

1
M

C
4

3
1

2
5

.0
1

2
5

.0
1

9
.2

%
5

0
0

2
6

8
8

2
3

.5
2

8
1

5
1

S
P

T
6

6
1

2
5

.0
6

2
.6

1
2

.1
%

2
8

2
3

0
7

8

2
8

3
4

.5
3

1
6

M
C

1
4

1
2

5
.0

6
2

.6
1

5
.1

%
4

0
7

3
4

2
3

2
1

0
0

8
4

0
0

2
.5

5
9

1
5

0
0

3
4

.5
4

0
3

2
5

M
C

2
1

1
2

5
.0

6
2

.6
1

3
.9

%
3

4
4

3
7

9
8

9
0

5
.4

2
6

4
1

1
0

5
6

3
2

.8
9

2
4

2
1

9
0

.0
6

5
0

.0
6

5

4
0

4
5

1
3

0
S

P
T

3
9

1
2

5
.0

6
2

.6
7

.3
%

3
1

3
4

1
2

7
6

5
2

.6
7

2
0

.0
5

3
0

.0
5

3

4
5

5
0

1
2

5
S

P
T

3
3

1
2

5
.0

6
2

.6
9

.9
%

3
1

3
4

4
4

0
5

0
6

.6
6

2
0

.0
4

5
0

.0
4

5

5
0

5
4

.5
1

2
4

S
P

T
3

1
1

2
5

.0
6

2
.6

8
.4

%
2

8
2

4
7

3
7

4
1

2
.5

6
0

0
.0

3
3

0
.0

3
3

5
4

.5
6

2
.5

1
3

9
S

P
T

5
1

1
2

5
.0

6
2

.6
8

.0
%

5
0

1
5

1
2

9
3

2
6

.5
8

0
0

.0
3

2
0

.0
3

2

6
2

.5
6

6
1

1
1

S
P

T
1

4
1

2
5

.0
6

2
.6

1
6

.0
%

2
1

9
5

4
8

8
2

7
0

.6
4

0
0

.0
2

2
0

.0
2

2

6
6

7
7

.5
2

1
3

M
C

1
1

1
2

5
.0

6
2

.6
2

8
.1

%
7

2
0

5
9

5
8

2
1

7
.9

1
3

7
3

9
0

0
3

6
0

0
0

.6
0

.0
3

6
6

0
.1

4
6

6
0

.3
1

6
0

.3
1

6

7
7

.5
8

6
.5

2
2

8
M

C
2

4
1

2
5

.0
6

2
.6

2
8

.6
%

5
6

3
6

6
0

0
1

6
8

.7
2

9
5

8
1

1
8

3
0

1
.8

0
.0

2
8

0
0

.1
1

1
9

0
.0

3
3

0
.0

3
3

8
6

.5
9

7
.5

1
4

4
S

P
T

5
7

1
2

5
.0

6
2

.6
1

4
.7

%
6

8
9

7
2

2
6

1
3

5
.6

7
7

0
.0

1
4

0
.0

1
4

9
7

.5
1

0
7

.5
1

4
8

S
P

T
6

2
1

2
5

.0
6

2
.6

6
.3

%
6

2
6

7
8

8
3

1
1

0
.7

8
0

0
.0

0
9

0
.0

0
9

1
0

7
.5

1
1

7
.5

1
6

9
S

P
T

9
0

1
2

6
.0

6
3

.6
8

.1
%

6
3

6
8

5
1

4
9

3
.0

1
0

3
0

.0
0

5
0

.0
0

5

1
1

7
.5

1
2

3
1

4
1

S
P

T
5

3
1

2
7

.0
6

4
.6

1
4

.8
%

3
5

5
9

0
1

0
8

2
.2

6
8

0
.0

0
4

0
.0

0
4

E
st

im
a
te

d
 S

e
tt

le
m

e
n
t 

(i
n
)=

0
.1

0
.0

0
.3

0
.2

0
.6

N
o

te
:

1
. 
C

c 
is

 e
st

ia
m

te
d

 u
si

n
g

 e
m

p
ir

ic
a

l e
q

u
a

tio
n

 f
ro

m
 "

S
o

il 
M

e
ch

a
n

ic
s"

 b
y 

T
. 
W

ill
ia

m
 la

m
b

e
 a

n
d

 R
o

b
e

rt
 V

. 
W

h
itm

a
n

, 
u

n
le

ss
 

th
e

re
 is

 e
x
is

tin
g

 c
o

n
so

lid
a

tio
n

 la
b

 r
e

su
lts

 f
o

r 
C

c 
a

n
d

 C
r,

 w
h

ic
h

 is
 

in
 r

e
d

 f
o

n
t 
a

n
d

 a
p

p
lie

d
 in

 s
e

tt
le

m
e

n
t 
ca

lc
u

la
tio

n
 if

 s
o

il 
ty

p
e

 f
a

lls
 in

 
G

ro
u

p
 2

, 
sa

tu
ra

te
d

 c
la

ys
 a

n
d

 p
la

st
ic

 s
ilt

s.
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

2
. 
C

r/
C

c 
ra

tio
 o

f 
2

5
%

 w
a

s 
e

st
im

a
te

d
 b

a
se

d
 o

n
 t
h

e
 p

re
v
io

u
s 

p
ro

je
ct

 e
x
p

e
ri

e
n

ce
. 
 

3
. 
O

C
R

 is
 c

a
lc

u
la

te
d

 b
a

se
d

 o
n

 S
u

 c
o

rr
e

la
tio

n
s.

4
. 
C

la
ys

 w
ith

 O
C

R
>

=
2

.5
 is

 c
o

n
si

d
e

re
d

 a
s 

se
tt
lin

g
 e

la
st

ic
ly

. 
  
  
  
  
  
 

5
. 
S

o
il 

p
ro

fi
le

 s
ta

rt
s 

fr
o

m
 f

in
is

h
 g

ra
d

e
. 

S
e

tt
le

m
e

n
ts

 (
in

)

3
. 

O
C

 C
L
A

Y
S

, 
N

O
N

-S
A

T
U

R
A

T
E

D
 C

L
A

Y
S

, 
 A

N
D

 
N

O
N

-S
A

T
U

R
A

T
E

D
 P

L
A

S
T

IC
 S

IL
T

S

D
e

p
th

 f
ro

m
 F

G
S

o
il

T
yp

e
ω

C
r/

1
+

e
0

C
c/

1
+

e
0

O
C

R

P
ile

 G
ro

u
p

 S
e

tt
le

m
e

n
t_

2
0

1
6

-1
4

6
-O

U
C

_
1

1
-1

4
-2

0
1

8
.x

ls
x

1
1

/3
0

/2
0

1
8



Axial Capacity (kips)

Abutment 2_18" x 0.625" Steel Pipe Pile_Strength Limit State
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Skin Friction
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Vertical loading = 150 kips / 0.7 ~= 220 kips 

F.G. off Elev. 
~221.61 ft

Pile Cut off Elev. 
~= 206.0 ft

Pile Tip Elev. 
~= 171.5 ft

* Recommended 
Pile Tip Elev.   
~= 168.5 ft

* add 3 fee of pile length at the bottom to be conservative



Axial Capacity (kips)

Abutment 2_18" x 0.625" Steel Pipe Pile_Extreme Limit State
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Skin Friction
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Vertical loading = 90 kips.
Downdrag = 110 kips, therefore,

total demand = 90 kips + 110 kips = 200 kips

F.G. off Elev. 
~221.61 ft

Pile Cut off Elev. 
~= 206.0 ft

Liquefiable 
Sand

Liquefiable 
Sand

Pile Tip Elev.
~= 132.0 ft

* Recommended
Pile Tip Elev.  
~= 129.0 ft

* add ~3 feet of pile length at the bottom to be conservative
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The appendix for 
‘Exceptions to Policy’

 is not applicable to this report. 
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FOUNDATION REPORT 
SB 101 ON-RAMP PEDESTRIAN UNDERCROSSING 

 (BRIDGE NO. 37-675K) 
SAN JOSE, CALIFORNIA 

04-SCl-101, R28.4/R28.9 EA 04-1K280 

1.0 INTRODUCTION 

This foundation report presents the results of our geotechnical engineering investigation for the 
proposed “US 101/Blossom Hill Road Interchange Improvement Project – SB 101 On-Ramp 
Pedestrian Undercrossing” in San Jose, California, hereinafter referred to as “PROJECT”.  The 
work was performed in general accordance with the scope of work outlined in our proposal to 
HMH Engineers (Designer).   

The geotechnical recommendations presented in this report are intended for design input and 
are not intended to be used as specifications.  In addition, the data provided in this report 
including these geotechnical recommendations should not be used for bidding purposes or for 
construction cost estimates. If the report is provided as a reference document, any interpretation 
of the data and recommendations should be the sole responsibility of the user and PARIKH 
Consultants, Inc. (PARIKH) shall not be liable for any consequences. 

2.0 SCOPE OF WORK 

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 project site including review of boring data, 
laboratory testing of the representative soil samples, performing engineering analyses based on 
the field and laboratory data, and preparation of this foundation report. The recommendations 
in this report are based on the field exploration performed by Parikh, general plan and 
foundation plan and loading information provided by the designer and Biggs Cardosa 
Associates (Structural Designer). This foundation report supersedes the preliminary foundation 
report for “Southbound Loop On-Ramp Pedestrian Undercrossing” dated June 11, 2018. 
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3.0 PROJECT DESCRIPTION  

The project proposes to modify the US 101/ Blossom Hill Road Interchange to improve traffic 
operations and connectivity for pedestrians and bicyclists along Blossom Hill Road. The 
existing Blossom Hill Road Interchange consists of two separate overcrossing structures over 
US 101 with partial cloverleaf ramps. The project is located within the City of San Jose, in 
Santa Clara County. It will be implemented as a locally-funded project with the City of San 
Jose performing advertisement, award and administration (AAA) of the construction contract 
through a Caltrans encroachment permit. 

Blossom Hill Road is a key connector between job locations, mixed-use housing, commercial 
development and recreational opportunities in an area where San Jose is focused on developing 
greater internalization of automobile trips, increased use of transit and expanded active 
transportation. The level-of-service for existing and forecasted traffic is deficient for existing 
developments and nearby proposed projects. The configuration of the existing interchange and 
ramp intersections along Blossom Hill Road are not consistent with the latest standards for 
accommodating balanced use by vehicles, bicyclists and pedestrians. 

The proposed project improvements will occur along Blossom Hill Road from east of the 
Monterey Road / Blossom Hill Road grade separation to the US 101 Northbound Off-Ramp / 
Coyote Road intersection.  All improvements will be constructed within existing Caltrans and 
City of San Jose rights-of-way. 

In addition, the existing 5-foot sidewalk on the north side of Blossom Hill Road will be 
replaced with a 10-foot to 12-foot wide Class I Bike/Pedestrian path. The Class I 
Bike/Pedestrian path will cross under the SB 101 off-ramp and the SB 101 on-ramp with two 
short span undercrossing structures 

The following bridge structures and retaining walls would be modified or constructed in 
association with the “US 101/Blossom Hill Road Interchange Improvement Project” and path: 

1. Blossom Hill Road Overcrossing (OC) (Widen) (Bridge No. 37-0348) 
2. NB 101 On-Ramp Pedestrian Overcrossing (POC) (Bridge No. 37-676) 
3. SB 101 Off-Ramp Pedestrian Undercrossing (PUC) (Bridge No. 37-675J) 
4. SB 101 On-Ramp PUC (Bridge No. 37-675K) 
5. Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125) 
6. Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126) 
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This foundation report is for the “SB 101 On-Ramp PUC”. A map showing the project location 
and its vicinity is presented in Appendix I. The following foundation reports will be separately 
submitted: 

1. Foundation Report for Blossom Hill Road OC (Widen) (Bridge No. 37-0348). 
2. Foundation Report for NB 101 On-Ramp POC (Bridge No. 37-676). 
3. Foundation Report for SB 101 Off-Ramp PUC (Bridge No. 37-675J). 
4. Foundation Report for Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125). 
5. Foundation Report for Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126). 

Proposed Bridge Structure 

Based on the General Plan and Foundation Plan provided by the structural designer, the new 
bridge structure generally consists of the following: 

a) A single-span bridge structure with Abutment 1 in the north and Abutment 2 in the 
south. 

b) The new bridge will be from “AL4” Line Station 521+54.16 to “AL4” Line Station 
521+91.68 with the span length of 37’-6 ¼”  along the “AL4” Line.  

c) The bridge is expected to provide a travel lane for the SB 101 on-ramp and 8 feet wide 
shoulder in the east and 4 feet wide shoulder in the west.  

d) The proposed new bridge will be CIP reinforced concrete slab structure. The 
foundation will consist of 18” x 0.625” Steel Pipe Piles.  

All elevations referenced within this report are based on the North American Vertical Datum 
of 1988 (NAVD 88), unless otherwise noted. To convert elevation at this site from National 
Geodetic Vertical Datum of 1929 (NGVD 29) to NAVD 88, we added 1.8 feet to the NGVD 
29 elevation. 

Our recommendations in this report are based on the above information.  Any major deviation 
should be reported to this office for consideration. 

4.0 EXCEPTION TO POLICIES AND PROCEDURES 

No exception to policies and produces are needed for the preparation of this report. Normal 
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procedures were assumed for construction of the bridge structure throughout our analyses and 
represent one of the bases of recommendations presented herein. The investigation of the 
proposed foundations has followed Caltrans policy.  

5.0 SITE CONDITIONS 

The general project area is the existing interchange of Blossom Hill Road at Route 101 in San 
Jose, Santa Clara County, California. The existing SB 101 On-Ramp has one lane with a 
shoulder. The topography at the beginning of on-ramp is generally level on the side between 
the SB 101 On-Ramp and SB 101 Off-Ramp and has a slope gradient ranges from 2(H):1(V) to 
1.5(H): 1(V) inside the loop. 

6.0 FIELD INVESTIGATION AND FIELD TESTING PROGRAM 

Field Exploration  

Borings R-18-SO-002 and R-18-SO-003 were drilled in the vicinity of the proposed abutment 
of the proposed PUC in August 2018. The field exploration was performed by the drilling 
contractor, Geo-Ex Subsurface Exploration. The location, approximate ground elevation and 
depth of these borings are summarized in the table below.  

TABLE 1 – SUBSURFACE INVESTIGATION SUMMARY 

Boring No. Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency (%) 

Approx. Ground 
Elev. (ft) 

Boring Depth 
(ft) 

R-18-SO-002 8/22/2018 CME 75 Automatic 78 220.0 121.5 
R-18-SO-003 8/24/2018 CME 75 Automatic 78 219.0 111.5 

TABLE 2 - SUMMARY OF BORINGS 

Boring No. “AL4” Line Station (ft) Offset (ft) Boring Depth (ft) Approx. Ground Elev. (ft) 
R-18-SO-002 251+90 50.0 Rt. 121.5 220.0 
R-18-SO-003 251+50 30.0 Lt. 111.5 219.0 

(1) Boring location stations and offset and elevations are stated to the nearest foot to be consistent with the LOTB, 
however they were not surveyed.  

The approximate locations of the soil borings are shown on the “Boring Location Map”, Plate 
1. The descriptions of the soil materials encountered in the field exploration and relevant boring 
information are presented on the LOTB included in Appendix II.  

Field Testing 

a) The current investigation borings (by Parikh) were advanced using a truck-mounted 
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CME-75 drill rig with 8-inch hollow-stem auger and 3 ¾-inch rotary wash drilling method. 
The soil samples were obtained from the borings during drilling at various depths by 
driving a 2.5-inch Inside Diameter (I. D.) Modified California Sampler or a 1.375-inch I.D. 
Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was driven 
into the subsurface soils under the impact of a 140 pounds hammer having a free fall of 30 
inches.  The blow counts required to drive the sampler for the last 12 inches are presented 
on the LOTB, Appendix II. (When correlating standard penetration data in similar soils, the 
blow counts for the Modified California sampler can be converted to equivalent Standard 
Penetration Test sampler by multiplying a factor of safety of 0.65); 

b) Pocket penetration tests were also performed on clay samples to evaluate their consistency.  

Details of Field Exploration 

All the test borings were drilled with a truck-mounted drill rig using 8-inch hollow-stem auger 
and rotary-wash drilling method. The borings were drilled under the technical supervision of our 
engineers, who classified and continuously logged the soils encountered during drilling and 
supervised the collection of soil samples at various depths for visual examination and laboratory 
testing. The soil samples were visually classified in the field according to the Unified Soil 
Classification System and then transported to our laboratory for further evaluation and testing. 
Upon completion of drilling, the boreholes were backfilled with cement grout. 

The logs presented in Appendix II were prepared from the field logs which were edited after 
visual re-examination of the soil samples in the laboratory and results of classification tests on 
selected soil samples as indicated on the logs.  

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 at these locations due to environmental changes. 
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7.0 LABORATORY TESTING PROGRAM 

The following laboratory tests were performed on selected soil samples collected during field 
exploration to evaluate the physical and engineering properties of the subsurface soils at the 
project site to support the foundation recommendations:  

a) Laboratory determination of Moisture Contents (ASTM D-2216); 
b) Atterberg Limits (ASTM D-4318);   
c) Particle Size Analysis (ASTM D-422);  
d) Unconfined Compression Test (ASTM D-2166);  
e) Corrosivity Test (California Test Method T-643, T-422, and T-417).  

The laboratory test methods and test results are presented on plates included in Appendix IV. 
Laboratory test results for moisture content, total unit weight, unconfined compression, 
Plasticity Index and grain size classification of the soil samples are summarized in the table in 
Appendix IV. 

8.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

Geology 

General geologic features pertaining to the project site were evaluated by reference to the 
“Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the San Jose East Quadrangle, 
Santa Clara County, California; Dibblee Geological Foundation DF-155, scale 1:24,000” 
and “Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the Santa Teresa Hills 
Quadrangle, Santa Clara County, California; Dibblee Geological Foundation DF-158, scale 
1:24,000”.  

Based on the geologic map, the project site subsurface soils consist of mainly Holocene 
surficial sediments with alluvial gravel, sand and clay soil of valley areas (Qa). The general 
geology of the project area is shown on the “Geologic Map”, Plate No. 2. 

The descriptions of the subsurface soils encountered in the geotechnical explorations are 
consistent with the published geologic maps. 

Subsurface Conditions 

Based on Borings R-18-SO-002 and R-18-SO-003, the descriptions of the subsurface soil 
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materials encountered in each of the exploratory boring are summarized in the table below. 
Detailed soil descriptions and location of the borings are presented on the LOTBs. 

TABLE 3 - SUMMARY OF SUBSURFACE SOIL CONDITIONS 

Boring Support Soil Description 

R-18-SO-002 Abut 2 Approximately 10 feet of dense silty gravel and medium dense poorly graded sand, 
underlain by approximately 12 feet of stiff to hard lean clay, underlain by approximately 
4.5 feet of very dense silty gravel with sand, underlain by approximately 12 feet of very 
stiff lean clay and hard silt with sand, underlain by approximately 26 feet of interbedded 
layers of medium dense silty gravel with sand/silty sand/poorly graded sand/clayey sand, 
underlain by approximately 21 feet of medium stiff to stiff lean clay, underlain by dense 
to very dense poorly graded sand to the boring depth of 121.5 feet.  

R-18-SO-003 Abut 1 Approximately 16.5 feet of dense silty sand with gravel, underlain by approximately 6.5 
feet of very stiff lean to fat clay, underlain by approximately 30 feet of medium dense to 
dense silty sand/poorly graded sand, underlain by approximately 12 feet of medium stiff 
lean clay, underlain by approximately 10 feet of medium dense silty sand, underlain by 
approximately 10 feet of stiff lean clay, underlain by very dense poorly graded gravel 
with silt and sand to the boring depth of 111.5 feet.  

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. 

9.0 GROUNDWATER 

Groundwater measured during the field exploration is summarized in the table below. 

TABLE 4 - SUMMARY OF MEASURED GROUNDWATER LEVEL 

Boring No. Date Depth (feet) Elevation (feet) 

R-18-SO-002 8/22/2018 22.0 198.0 
R-18-SO-003 8/24/2018 25.0 194.0 

Groundwater level is anticipated to vary with the passage of time due to seasonal 
groundwater fluctuations, variations in yearly rainfall, water elevations in the nearby creeks, 
surface and subsurface flows, ground surface run-off, and other environmental factors that 
may not be present at the time of the investigation.  
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Measured groundwater depth has been used for engineering design purposes.  

10.0 AS-BUILT FOUNDATION DATA 

There is no as-built foundation data available for the proposed bridge structure since it is a new 
bridge structure. 

11.0 SCOUR EVALUATION 

There is no significant drainage or flowing bodies of water passing through or adjacent to the 
site. Therefore, scour should not be a design concern and was not considered for foundation 
design.  

12.0 CORROSION 

The corrosion investigation for this project was performed on the selected samples from 
borings drilled in 2018 in general accordance with the provisions of California Test Methods 
417, 422 and 643. A summary of the corrosion test results is presented in the table below, and 
the test results are presented in Appendix IV.  

TABLE 5 - SUMMARY OF CORROSION TEST RESULT 
Boring Approx. Sample 

Depth (feet) 
Minimum Resistivity 

(ohms-cm) 
PH Water-soluble 

Chloride (ppm) 
Water-soluble 
Sulfate (ppm) 

R-18-SO-002 21.0 1,260 7.97 16.4 40.0 
R-18-SO-003 21.0 1,340 7.71 8.7 34.5 

According to the Section 10.7.5. of the AASHTO LRFD Bridge Design Specifications (BDS) – 
Sixth Edition (2012) with Caltrans Amendment, the following soil, water or site conditions 
shall be considered as indicators of potential pile corrosion or deterioration: 

• Minimum resistivity equal to or less than 1,000 ohm-cm, 
• Chloride concentration equal to or greater than 500 ppm, 
• Sulfate concentration equal to or greater than 2,000 ppm, 
• pH equals to or less than 5.5 
• Landfills and cinder fills, 
• Mines or industrial drainage, 
• Suspected chemical wastes, and  
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• Stray currents. 

Per Caltrans Corrosion Guidelines (Version 3.0, March 2018), Caltrans considers a project site 
to be corrosive for structural elements if one or more of the following conditions exist for the 
representative soil and/or water samples taken at the project site: 

• Chloride concentration equal to or greater than 500 ppm, or 
• Sulfate concentration equal to or greater than 1,500 ppm, or 
• pH equals to or less than 5.5. 

Therefore the on-site soil materials should be non-corrosive according to the criteria above. 

13.0 SITE SEISMICITY AND ANALYSIS 

13.1 Seismic Sources 

The project is located in a seismically active part of northern California.  Many faults exist in 
the regional area. These faults are capable of producing earthquakes and may cause strong 
ground shaking at the site.  

Maximum magnitudes (Mmax) of some of the closest faults in the area are based on Caltrans 
ARS Online Website. These maximum moment magnitudes represent the largest earthquake a 
fault is capable of generating and is related to the seismic moment. The earthquake data of the 
active faults in the project vicinity are summarized in the table below. 

TABLE 6- ARS DATA 
Fault (Fault ID) Maximum 

Moment 
Magnitude of 
Fault, MMax 

Fault Type Site-to-Fault 
Distance, 

Rrup* (miles) 

Peak Ground 
Acceleration (PGA) 

Based on 
Deterministic Data (g) 

Silver Creek (148) 6.9 Strike Slip 2.20  0.400 
Hayward (Southern extension) (149) 6.7 Strike Slip 4.14  0.322 
Calaveras (Central) 2011 CFM (151) 6.9 Strike Slip 6.79 0.262 
Cascade fault (153) 6.7 Reverse 3.15 0.370 
Monte Vista-Shannon (154) 6.4 Reverse 4.68 0.297 
San Andreas (Santa Cruz Mts) 2011 CFM (158) 8.0 Strike Slip 11.80 0.250 
*Closest distance (mi) to the fault rupture plane as obtained from Caltrans ARS Online Website. 

13.2 Seismic Design Criteria 

The development of the Acceleration Response Spectrum (ARS) followed the standard 
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Caltrans procedure by using Caltrans ARS Online webtool (Ver. 2.3.09). The ARS curve is 
based on several input parameters, including site location (longitude/latitude), average shear 
wave velocity for the top 100 feet (Vs30m), and other site parameters, such as fault 
characteristics and site-to-fault distances.   

Average shear wave velocities (Vs30m) for the top 100 feet at the project site was calculated 
by using established correlations and the procedure provided in the “Caltrans Design 
Manual (Version 2.0, 2012)”. The design method incorporates both deterministic and 
probabilistic seismic hazards to produce the design response spectrum.  

Based on all the available boring data, we have calculated the Vs30m. The Vs30m are 
summarized in the following table. 

TABLE 7- SUMMARY OF CALCULATED Vs30m 
Boring No.  Boring Depth Rock Depth (ft) Vs30m (m/s) 

R-18-SO-002 121.5 Not encountered 232 
R-18-SO-003 111.5 Not encountered 258 

The ARS was developed based on the shear wave velocity of 240 m/s. Average shear wave 
velocity calculation is included in Appendix VI. 

The site location and the relevant parameters are summarized as follows, and the 
recommended design curve is presented on Appendix V.  

Input 

• Site Location:  37.2579ºN/121.7990ºW  
• Average VS30m: 240 m/s 
• Depth to rock with a shear wave velocity of 1.0 km/sec (Z1.0) = N/A 
• Depth to rock with a shear wave velocity of 2.5 km/sec (Z2.5) = N/A 

Output 

• The recommended ARS curve is based on the maximum of the comparison of the 
deterministic data and Caltrans Probabilistic data. The recommended ARS curve at 
this site is based on the Probabilistic curve.  

• An adjustment factor for the near-fault effect was applied to the calculated spectral 
acceleration values. The increase of 20% to the spectral acceleration values 
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corresponds to period longer than 1 second and linearly tapes to zero at a period of 
0.5 seconds. 

• Anticipated Peak Ground Acceleration (PGA): 0.634 g 
• Near Fault Effect: Yes 
• Basin Effect: No. The project site is not located within the limit of the Z2.5 contour 

map for Northern California.  
• Governing Fault is the Silver Creek Fault (Fault I.D.=148, Mmax=6.9) 

13.3 Seismic Hazards/Liquefaction Potential 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
shaking and liquefaction. Since no active faults pass through the site, the potential for fault 
rupture does not exist at the site.  As shown on the ARS Online Map, Plate No. 3, the closest 
active fault is Silver Creek fault, which is located approximately 2.2 miles northeast from the 
project site.  

13.3.1 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
shaking and liquefaction.  

13.3.2 Seismic Ground Shaking 

Based on available geological and seismic data, the project site is expected to 
experience strong ground shaking. PGA of 0.634 g was estimated for the site which 
is discussed in Section 13.2. 

13.3.3 Surface Fault Rupture 

Since no known active fault passes through the project site and the project site is not 
within a state Alquist-Priolo Zone, the potential for fault rupture does not exist. 

13.3.4 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 
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of low relative density are the type of soils, which usually are susceptible to 
liquefaction. Clays are generally not susceptible to liquefaction.  

The liquefaction potential was evaluated in accordance with the methods proposed 
by Youd, et al. (2001). The evaluation was done using the boring data from all the 
available borings using a Magnitude 6.9 earthquake and a peak ground acceleration 
of 0.634 g (Caltrans Online Probabilistic ARS). This method compares the estimates 
of the earthquake-induced shear stress to the susceptibility of soil liquefaction. 
According to Bray (2006), liquefaction appears to occur in soils where these fines are 
either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and 
LL<37%), and with high water content relative to their liquid limit (w>0.85 LL). 
Estimated fine content has been added to the sand layers (without any sieve analyses) 
based on the visual inspection and soil classification of the soil sample. 

Based on the results of the liquefaction analyses, liquefaction potential may exist at 
the project site at the isolated locations for the loose to medium dense cohesionless 
soil encountered in the borings with the following estimated post-liquefaction 
settlements.  

TABLE 8 - SUMMARY OF ESTIMATED POST-LIQUEFACTION SETTLEMENT 

Support 
No. 

Boring No. Estimated 
liquefiable 

Soil Depth (ft) 

Approx. 
Thickness 

(ft) 

Estimated 
liquefiable Soil 
Top Elev.(ft) 

Estimated 
liquefiable 

Soil Bottom 
Elev.(ft) 

(N1)60,CS Estimated 
Post-liquefaction 

Settlement 
(inches) 

Abut 2 R-18-SO-002 61.0 3.5 159.0 155.5 18.2 0.6 
Abut 1 R-18-SO-003 28.0 10.5 191.0 180.5 19.1 1.8 
  44.0 4.0 175.0 171.0 19.6 0.7 
  65.0 10.0 154.0 144.0 21.7 1.6 

Based on the results of the liquefaction analyses as shown above, the following are 
considered for the potentially liquefiable soils encountered in the above borings: 

a) The calculated post-liquefaction settlement of 0.6 inches for Boring 
R-18-SO-002 is marginal in mobilized downdrag. Downdrag due to potential 
post-liquefaction settlement is not considered for Abutment 2. 
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b) Some of the potentially liquefiable soil encountered in the soil borings are very 
deep at the depth of 60 feet or greater. These potentially liquefiable layers are not 
anticipated to have any effect on the pile capacity analyses in the foundation 
recommendations. Downdrag is not considered for potential post-liquefaction 
settlement encountered at the depth of 65 feet in Boring R-18-SO-003. 

The post-liquefaction settlement due to the potential liquefiable soil encountered in 
Boring R-18-SO-003 for Abutment 1 might cause downdrag and reduce the load 
carrying capacity of the piles. Downdrag load has been considered in the calculations 
of the vertical pile capacities of Abutment 1.  

Liquefaction analyses are included in Appendix VI. 

Lateral Spreading 

Liquefaction-induced spreading has been defined as the “lateral displacement of 
large surficial blocks of soil as a result of liquefaction in a subsurface layer”. Lateral 
spreading refers to the more moderate movements of gently sloping ground due to 
soil liquefaction. As described by Bartlett and Youd (1992a; 1992b), 
liquefaction-induced lateral spreading occurs on mild slopes of 0.3% to 5% 
underlain by loose sand and shallow water. The geologic conditions conducive to 
lateral spreading (gentle surface slope, shallow water table, and liquefiable 
cohesionless soils) are frequently found along streams and other waterfronts in 
recent alluvial or deltaic deposits, as well as in loosely-packed, saturated, sandy fills.  

In our opinion, the potential for lateral spreading does not exist because it appears 
that there is no continuous layer of liquefiable soil and stream/water course at the 
project site.  

14.0 FOUNDATION RECOMMENDATIONS 

14.1 General 

Based on the findings of our investigation, no major adverse condition was noted for the 
planned structure provided the recommendations presented in this report are incorporated 
into the final design and construction.  Bridge plans should be reviewed by our office prior to 
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finalizing the plans to see that the intent of our recommendations is included in the plans.   

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 
recommendations have been based upon the materials and subsurface soil conditions 
encountered in the soil borings at the project site.  Therefore, we should be notified in the 
event that these conditions are changed, so as to modify or amend our recommendations. 

The following foundation recommendations were designed in accordance with the 2012 
AASHTO LRFD Bridge Design Specifications (6th Edition) with Caltrans Amendments. 

14.2 Earthwork and Grading 

All grading operations should be performed in accordance with the project specifications 
and Caltrans Standard Specifications for Earthwork (Section 19). A representative from 
PARIKH or regulating agency should observe all excavated areas during grading and 
perform moisture and density tests on prepared subgrade and compacted fill materials.    

14.3 Deep Foundations 

Recommended Foundation Type 

1. Based on the available boring information and considering the drivability through 
the significant strata of medium dense to dense sand, 18” x 0.625” steel pipe piles 
appear to be the recommended foundation system for the proposed bridge structure.  

2. Cast-In-Drilled-Hole (CIDH) Concrete pile is feasible but not preferred considering 
medium dense to dense sand below groundwater which may cause soil caving-in. 
Also driven pile tends to be more cost effective than the CIDH Concrete pile. 

3. Shallow foundation is not recommended considering the magnitude of the demand 
load, medium stiff to stiff subsurface soils at shallow depth and potentially 
liquefiable soil encountered in Boring R-18-SO-003 for Abutment 1. 

18” x 0.625” steel pipe piles may be designed for the foundation loads at the abutments to the 
indicated pile tip elevations as shown in Table 11. Pertinent foundation design information 
provided by the structural designer, including Foundation Design Data and Foundation 
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Loads, are presented in the following tables. 

TABLE 9 - FOUNDATION DESIGN DATA 
Support 

No 
Design 
Method 

Pile Type Finish 
Grade 

Elev. (ft) 

Pile Cut-off Elev. 
or Bottom of 

Footing Elev. (ft) 

Pile Cap 
Size (ft) 

Permissible 
Settlement 

(in) 

No. of Piles 
per Support 

B L 

Abut 1  LRFD 18” x 0.625” Steel Pipe Pile 221.75 206.0 3 31 1.00 6 

Abut 2 LRFD 18” x 0.625” Steel Pipe Pile  222.48 206.0 3 34 1.00 6 

TABLE 10 - FOUNDATION DESIGN LOADS 

Support 
No. 

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

Extreme Limit State 
(Controlling Group, kips) 

Total Load Permanent 
Loads 

Compression Tension Compression Tension 

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 1 650 110 490 1050 180 N/A N/A 490(1) 90(1) N/A N/A 

Abut 2 650 110 490 1050 180 N/A N/A N/A N/A N/A N/A 

(1) Extreme event compression loading provided are permanent loads that will need to be resisted under liquefaction downdrag. 

Load and Resistance Factor Design (LRFD) was used for abutment foundations, per 
AASHTO LRFD Bridge Design Specifications–6th Edition, with Caltrans Amendments. 

The pile cut-off elevations are shown in Table 9. The evaluation of Load Demands on the 
piles, based upon LRFD is presented in Table 10 above. The estimated specified tip 
elevations for the anticipated design loading of the piles are shown in Table 11 below.  

TABLE 11 - FOUNDATION RECOMMENDATIONS 
Location Cut-off 

Elev. Or 
Bottom of 
Footing 

Elev.  (ft) 

Service-I Limit 
State Load per 
Support (kips) 

Total 
Permissible 

Footing 
Settlement 

(inches) 

Nominal Resistance(iii), (iv) (kips) Design Tip Elev.(i)  
(ft) 

Specified 
Tip 

Elev.  
(ft) 

Nominal 
Driving 

Resistance 
(kips) 

Total  Permanent 
Strength Limit 
(ϕqs&ϕqp = 0.7) 

Extreme Event 
(ϕqs&ϕqp = 1.0) 

Comp. Tension Comp. Tension 

Abut 1 206.0 650 490 1 260 N/A 150(v) N/A 164.0 (a-I),  148.0 (a-II) 
186.0 (c), 170 (d) 148.0 460 

Abut 2 206.0 650 490 1 260 N/A N/A N/A 162.5 (a-I),  185.5 (a-II) 
186.0 (c), 170 (d) 162.5 370 

(i) Design tip elevations are controlled by (a-I) Compression (Strength Limit), (a-II) Compression (Extreme Event), (c) Settlement, (d) Lateral Load. 
(ii) The nominal driving resistance required is equal to the nominal resistance needed to support the factored load plus driving resistance from the 

penetrated soil layers, if any, which do not contribute to the design resistance. 
(iii) Column heading modified from Required Factored Nominal Resistance to Nominal Resistance 
(iv) Resistance factor for ϕqs is for skin friction and ϕqp is for end bearing. 
(v) The additional downdrag induced load of 58 kips was assumed in the analysis for Abutment 1 for Extreme Event Limit State.  
(vi) Lateral Pile Capacity Analysis was performed by the structural designer. 
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TABLE 12 - PILE DATA TABLE 

Location Pile Type 
 

Cut-off Elev. Or 
Bottom of 

Footing Elev.  (ft) 

Nominal Resistance (kips) Design Tip Elev. (ft) Specified 
Tip 

Elev. (ft) 
Compression Tension 

Abut 1 18” x 0.625” Steel Pipe Pile 206.0 260 N/A 148.0 (a), 186.0 (c), 170 (d) 148.0 
Abut 2 18” x 0.625” Steel Pipe Pile 206.0 260 N/A 162.5 (a), 186.0 (c), 170 (d) 162.5 

i. Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral 
ii. Lateral Pile Capacity Analysis was performed by the structural designer. 

The pile capacities for the 18” x 0.625” steel pipe piles were calculated based on guidelines by 
American Petroleum Institute (API) publication “Recommended Practice for Planning, 
Designing and Constructing Fixed Offshore Platforms – Working Stress Design” (API RP 
2A-WSD, 2002).  The pile capacities were derived both from frictional resistance along the pile 
shaft and end bearing resistance under compression. For soil layers above liquefiable zone, 
downdrag load is considered as additional ultimate structural demands (Factor of Safety = 1.0) 
for extreme event. For end bearing resistance, we assumed that a soil plug will be formed 
during driving.  

The estimated design tip elevations and specified tip elevations are based on the general 
plan, foundation plan, “Foundation Design Data” and “Foundation Design Loads” provided 
by the structural designer. In the event that these footing bottom elevations are changed, the 
design pile tip elevations may have to be revised accordingly. The axial pile capacity 
calculations are presented in Appendix VI. 

14.4 Lateral Design for Piles 

The piles should not be spaced closer than 3 times the pile diameter measured 
center-to-center. For piles spaced at center-to-center distance greater than or equal to 3 times 
the pile diameter, there is no group effect for pile vertical capacity.  

Based on the pile layouts provided by the structural designer, the following “P-Y” Curve 
Modification Factors should be used for lateral pile capacity analysis: 

• Abutment 1 - Transverse: 0.52, Longitudinal: 0.92 
• Abutment 2 - Transverse: 0.58, Longitudinal: 0.97 

The piles under the lateral demand using L-PILE software was performed by the structural 
designer. The L-PILE results will be provided by the structural designer. The recommended 
L-PILE parameters are included in Appendix VI and in the tables below.  
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TABLE 13A–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS ABUTMENT 1 
(Boring R-18-SO-003)  

Approx. 
Depth (ft) 

Elevation 
(ft.) 

LPILE Soil Type c (psf) Phi 
(degrees  

Effective Unit 
Weight γ’ (pcf) 

0 to 16.5 219 to 202.5 Sand (Reese) - φ = 36° 125 
16.5 to 23 202.5 to 196 Stiff Clay w/o Free Water (Reese) c=2400 psf - 125 
23 to 25 196 to 194 Sand (Reese) - φ = 38° 125 
25 to 28 194 to 191 Sand (Reese) - φ = 38° 65 

28 to 38.5 191 to 180.5 
Case I) Sand (Reese) - φ = 34° 65 

Case II) Soft Clay (Matlock) c=700 psf - 65 
38.5 to 44 180.5 to 175 Sand (Reese) - φ = 38° 65 

44 to 48 175 to 171 
Case I) Sand (Reese) - φ = 33° 65 

Case II) Soft Clay (Matlock) c=800 psf - 65 
48 to 53 171 to 166 Sand (Reese) - φ = 36° 65 
53 to 65 166 to 154 Stiff Clay w/o Free Water (Reese) c=1600 psf - 65 
65 to 75 154 to 144 Sand (Reese) - φ = 32° 65 
75 to 85 144 to 134 Stiff Clay w/o Free Water (Reese) c=1600 psf - 65 

85 to 111.5 134 to 107.5 Sand (Reese) - φ = 38° 65 

(1) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
(2) Groundwater was measured at the depth of 25.0 feet below existing ground during drilling at Elevation +194.0 feet. 

TABLE 13B–GEOTECHNICAL PARAMETERS FOR LPILE ANALYSIS ABUTMENT 2  
(Boring R-18-SO-002)  

Approx. 
Depth (ft) 

Elevation 
(ft.) 

LPILE Soil Type c (psf0 Phi 
(degrees 

Effective Unit 
Weight γ’ (pcf) 

0 to 10 220 to 210 Sand (Reese) - φ = 36° 125 
10 to 18 210 to 202 Stiff Clay w/o Free Water (Reese) c=1800 psf - 125 
18 to 22 202 to 198 Stiff Clay w/o Free Water (Reese) c=3000 psf - 125 

22 to 26.5 198 to 193.5 Sand (Reese) - φ = 38° 65 

26.5 to 38.5 193.5 to 
181.5 Stiff Clay w/o Free Water (Reese) c=2000 psf - 65 

38.5 to 61 181.5 to 159 Sand (Reese) - φ = 36° 65 

61 to 64.5 159 to 155.5 
Case I) Sand (Reese) - φ = 32° 65 

Case II) Soft Clay (Matlock) c=500 psf - 65 
64.5 to 76 155.5 to 144 Soft Clay (Matlock) c=900 psf - 65 
76 to 85 144 to 135 Stiff Clay w/o Free Water (Reese) c=2500 psf - 65 

85 to 121.5 135 to 98.5 Sand (Reese) - φ = 38° 65 
(1) Default values of soil modulus (k) and soil strain (ε50) can be used for all layers  
(2) Groundwater was measured at the depth of 22 feet below existing ground during drilling at Elevation +198.0 feet. 
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Lateral Earth Pressures 

Abutment retaining walls should be designed to resist the following Applied Lateral Earth 
Pressures (Equivalent Fluid Pressures-EFP) 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. If hydrostatic pressures are allowed to build up 
behind the walls, additional lateral loads should be considered in the design. 

Applied Lateral Earth Pressure 

(a) Active Condition Recommended active pressure is 36 pcf EFP for the engineered 
backfill. 

(b) At-Rest Condition Recommended at-rest pressure is 55 pcf EFP for the engineered 
backfill. 

Passive Resistance 5.0 ksf (ultimate) for seismic design of the abutment backwall (5.5 
feet or greater); for activated height less than 5.5 feet, modify 
proportionally i.e. 5.0x (H/5.5) ksf per. A minimum lateral wall 
movement of 2% of wall height to mobilize the full ultimate passive 
resistance is required.  

Cantilever walls, which are free to rotate by at least 0.005 radian, may be assumed flexible 
and designed 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 0.4 
and 0.5 may be used to determine the additional lateral earth pressures resulting from the 
surcharge for cantilever walls and rigid walls, respectively. 

14.5 Settlement 

The proposed bridge structure will be formed by excavation and backfill and no additional 
fill or overburden will be placed on the original ground. Therefore, the settlement is 
anticipated to be minimal and should not be a geotechnical concern. 
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15.0 CONSTRUCTION CONSIDERATIONS 

15.1 General 

To a degree, the performance of any structure is dependent upon construction procedures 
and quality. Hence, observation of foundation construction should be carried out by the 
responsible Agency. If the encountered subsurface conditions differ from the basis of our 
recommendations, Parikh 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. 

A safe working distance from underground and overhead utilities should be provided during 
construction work. If this is not possible, the utility lines may need to be cleared from the site 
before the start of construction work. 

15.2 18” x 0.625” Steel Pipe Pile 

a) There are houses in the vicinity of the proposed bridge structure. Noise levels by 
construction such as pile driving, the construction noise impacts and requirements 
related to construction noise have been addressed in Section 8 of the PA&ED “US 
101/Blossom Hill Road Interchange Improvement Project – Noise Study Report”.  

b) Medium stiff to hard cohesive soils with interbedded layers of medium dense to 
dense sands are generally encountered at the project site. Hard driving is expected. 

c) Should difficult driving be encountered where the vertical compression requirement 
is met prior to reaching the specified tip elevation, pile driving may be allowed to 
terminate if other tip requirements for lateral, tension and settlement are met. 
Undersize pre-drill (partial length) may be considered to help reach the tip elevation 
if necessary. 

d) In general, a pile may be considered to have reached “practical refusal” if pile 
advance less than 1 inch under 10 blows or a foot under 100 blows. 
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e) It is anticipated that the pile capacity will develop after driving as a result of soil 
“freeze” and dissipation of excess pore water pressures.  The final pile capacity can 
be verified and the gain of pile capacity after initial driving may be evaluated based 
on “re-driving” after 24-hour (min.) set up. 2015 Caltrans Standard Specifications 
(Section 49-2.01A (4)9b)) may be used as the pile driving acceptance criteria.  

f) As an option, Pile Driving Analyzer (PDA) may be used to evaluate the pile 
capacity of the driven piles when unanticipated conditions arise. Typical 
applications of the PDA include capacity evaluation (for both during driving and 
re-driving) and integrity testing for piles that have experienced hard driving. 

g) It is prudent to make the contractor aware of these conditions so that appropriate 
steps can be taken to comply with the standards and maintain the integrity of the 
piles.  

h) Due to the hard driving condition that may be encountered during pile driving, pile 
driving should be allowed to terminate short of the specified tip elevation provided 
the following conditions are satisfied:  

• Other requirements including tension and lateral demands are met; 
• Pile attaining its capacity and refusal within 5 feet above the specified tip 

elevation. 

16.0 NOTES TO DESIGNER 

Should the specified pile tip elevation required to meet lateral load demands exceed the 
specified pile tip elevation given within this report, the Geotechnical Engineer must be 
contacted for further recommendations.  

17.0 PLAN REVIEW 

This report is prepared for the proposed “SB 101 On-Ramp PUC) (Bridge No. 37-675K)”. We 
recommend that final foundation plans for the proposed project to be reviewed by PARIKH 
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. However, design-build elements should be reviewed only from overall compliance 
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standpoint. 

18.0 CONSTRUCTION OBSERVATION 

To a degree, the performance of any structure is dependent upon construction procedures and 
quality control measures.  Hence, geotechnical observation and testing of grading operations, 
foundation excavations, and observation of pile installations should be carried out by the 
Geotechnical Engineer.  If the subsurface conditions different from those forming the basis of 
our recommendations are 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. 

19.0 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 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 conclusions and recommendations shall not be considered valid unless the 
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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.  

The findings in this report are valid as of the present date.  However, changes in the subsurface 
conditions can occur with the passage of time, whether they are due to natural processes or to 
the works of man, on this or adjacent properties.  In addition, changes in applicable or 
appropriate standards occur, whether they result from legislation or from the broadening of 
knowledge.  Accordingly, the findings in this report might be invalidated, wholly or partially, 
by changes outside of our control. 

 
Respectfully submitted, 
PARIKH CONSULTANTS, INC. 
 

` 

 

 

Alston Lam, P.E., G.E. 2605   Y. David Wang, Ph.D., P.E., 52911 
Project Engineer    Senior Engineer 
 
T:\Ongoing Projects\2016\2016-146-LUC SB101 On-Ramp PUC\FR (Final) (Words)\SB101 On-Ramp PUC FR (10-2019).docx 
 

12/31/20 





S
O

U
T

H
B

O
U

N
D

 1
0
1
 O

N
-R

A
M

P
 P

E
D

E
S

T
R

IA
N

 U
N

D
E

R
C

R
O

S
S

IN
G

S
A

N
 J

O
S

E
, 
C

A
L

IF
O

R
N

IA

J
O

B
 N

O
.:

 2
0
1
6
-1

4
6
-L

U
C

P
L

A
T

E
 N

O
.:

 2

G
E

O
L

O
G

IC
M

A
P

L
eg

en
d

:
Q

a
: 

S
u

rf
ic

ia
l 

se
d

im
en

ts
,

al
lu

v
ia

l 
g
ra

v
el

, 
sa

n
d

 a
n

d
 c

la
y 

so
il

 o
f 

v
al

le
y 

ar
ea

s,
 i

n
cl

u
d

es
 l

o
w

-
sl

o
p

in
g
 a

ll
u

v
ai

l 
fa

n
 g

ra
v
el

 a
n

d
 s

an
d

 n
ea

r 
fo

o
th

il
ls

 (
H

o
lo

ce
n

e)
Q

g
: 

S
u

rf
ic

ia
l 

se
d

im
en

ts
, 

sa
n

d
 a

n
d

 g
ra

v
el

 o
f 

C
o

yo
te

 C
re

ek
 c

h
an

n
el

 (
H

o
lo

ce
n

e)
sp

: 
C

o
as

t
R

an
g
e 

O
p

h
io

li
te

 C
o

m
p

le
x
, 

S
er

p
en

ti
n

it
e 

-
h

yd
ro

th
er

m
al

ly
 m

et
am

o
rp

h
o

se
d

 f
ro

m
 

u
lt

ra
m

af
ic

 i
g
n

eo
u

s 
ro

ck
s;

 b
lu

e-
g
re

en
 g

ra
y,

 a
m

o
rp

h
o

u
s 

h
yd

ro
u

s 
m

ag
n

es
iu

m
 s

il
ic

at
e 

w
it

h
 

sp
ec

k
s 

o
f 

m
ag

n
et

it
e,

 m
u

ch
 f

ra
ct

u
re

d
 a

n
d

 s
li

ck
en

si
d

ed

S
o
u

rc
e:

 
D

ib
b

le
e,

 T
.W

.,
 a

n
d

 M
in

ch
, J

.A
.,

 2
0

0
5

, G
eo

lo
g
ic

 m
ap

 o
f 

th
e 

S
an

 
Jo

se
 E

as
t 

q
u

ad
ra

n
g
le

, S
an

ta
 C

la
ra

 C
o

u
n

ty
, 
C

al
if

o
rn

ia
: 

D
ib

b
le

e 
G

eo
lo

g
ic

al
 F

o
u

n
d

at
io

n
, D

ib
b

le
e 

F
o

u
n

d
at

io
n

 M
ap

 D
F

-1
5

5
, s

ca
le

 
1

:2
4

,0
0

0
. 

D
ib

b
le

e,
 T

.W
.,

 a
n

d
 M

in
ch

, J
.A

.,
 2

0
0

5
, G

eo
lo

g
ic

 m
ap

 o
f 

th
e 

S
an

ta
 

T
er

es
a 

H
il

ls
 q

u
ad

ra
n

g
le

, 
S

an
ta

 C
la

ra
 C

o
u

n
ty

, 
C

al
if

o
rn

ia
: 

D
ib

b
le

e 
G

eo
lo

g
ic

al
 F

o
u

n
d

at
io

n
, D

ib
b

le
e 

F
o

u
n

d
at

io
n

 M
ap

 D
F

-1
5

8
, s

ca
le

 
1

:2
4

,0
0

0
.

S
ca

le
0

.5
m

il
es

.

Q
a

A
p

p
ro

x
im

a
te

 
P

ro
je

ct
L

o
ca

ti
o
n

s
p



S
O

U
T

H
B

O
U

N
D

 1
0
1
 O

N
-R

A
M

P
 P

E
D

E
S

T
R

IA
N

 U
N

D
E

R
C

R
O

S
S

IN
G

S
A

N
 J

O
S

E
, 

C
A

L
IF

O
R

N
IA

J
O

B
 N

O
.:

 2
0
1
6
-1

4
6
-L

U
C

P
L

A
T

E
 N

O
.:

 3

S
o

u
rc

e:
C

al
tr

an
s 

A
R

S
 O

nl
in

e 
(v

2
.3

.0
9

)
F

a
u

lt
s:

1
4
8

-
S

il
ve

r 
C

re
ek

 -
(M

m
ax

=
6
.9

)
1
4
9

-
H

ay
w

ar
d 

(S
ou

th
er

n 
ex

te
ns

io
n)

 -
(M

m
ax

=
6
.7

)
1
5
1

-
C

al
av

er
as

 (
C

en
tr

al
) 

2
0
1
1
 C

F
M

 -
(M

m
ax

=
6
.9

)
1
5
3

-
C

as
ca

de
fa

ul
t 

-
(M

m
ax

=
6
.7

)
1
5
4

-
M

on
ta

 V
is

ta
-S

ha
nn

on
-

(M
m

ax
=

6
.4

)

A
R

S
 O

N
L

IN
E

 M
A

P

A
p

p
ro

xi
m

at
e 

P
ro

je
ct

L
o
ca

ti
o

n

14
9

S
ca

le
2

m
il

es
.

15
1







APPENDIX          I 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S
O

U
T

H
B

O
U

N
D

 1
0
1
 O

N
-R

A
M

P
 P

E
D

E
S

T
R

IA
N

 U
N

D
E

R
C

R
O

S
S

IN
G

S
A

N
 J

O
S

E
, 
C

A
L

IF
O

R
N

IA

J
O

B
 N

O
.:

 2
0
1
6
-1

4
6
-L

U
C

A
P

P
E

N
D

IX
 I

S
IT

E
 M

A
P

S
o
u

rc
e:

G
o

o
g
le

 M
ap

S
ca

le
1

0
0

0
 f

ee
t

A
p

p
ro

x
im

a
te

 
P

ro
je

ct
L

o
ca

ti
o
n



APPENDIX         II 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX II 

FIELD EXPLORATION 

All the test borings were drilled with a truck-mounted drill rig using 8-inch diameter hollow-
stem auger and switched to rotary-wash drilling method with -inch diameter drilling 
bit. The soil samples were obtained from the borings during drilling at various depths by 
driving a 2.5 inches Inside Diameter (I. D.) Modified California Sampler or a 1.375 
inches I.D. Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was 
driven into the subsurface soils under the impact of a 140 pounds hammer having a 
free fall of 30 inches.  The blow counts required to drive the sampler for the last 12 inches 
are presented on the Logs of Test Borings, Appendix II. (When correlating standard 
penetration data in similar soils, the blow counts for the Modified California sampler 
can be converted to equivalent Standard Penetration Test sampler by multiplying a 
factor of 0.65). Pocket penetration tests were also performed on clay samples to evaluate 
their consistency. Upon completion of drilling, the boreholes were backfilled with cement 
grout.  

The borings were drilled under the technical supervision of our engineers, who classified 
and continuously logged the soils encountered during drilling and supervised the collection 
of soil samples at various depths for visual examination and laboratory testing. The soil 
samples were visually classified in the field according to the Caltrans “Soil and Rock 
Logging, Classification and Presentation Manual” (2010 Edition) and then transported to our 
laboratory for further evaluation and testing.  

The descriptions of the soils encountered and relevant boring information are presented on 
the Log of Test Borings attached in Appendix II.  The laboratory test methods and results 
are presented in Appendix IV.  The logs presented in Appendix II were prepared from 
the field logs which were edited after visual re-examination of the soil samples in the 
laboratory and results of classification tests on selected soil samples as indicated on the logs.  

The descriptions and related information presented on these logs of test borings depict 
subsurface conditions only at the locations indicated on the plan and on the particular date 
noted on the logs. 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 location 
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 at these 
locations due to environmental changes. 
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APPENDIX IV 

LABORATORY TESTS 
 
Classification Tests 

The field classification of the samples was visually verified in the laboratory according to the Unified Soil 
Classification System.  The results are presented on “Log of Test Borings”, Appendix II. 

Moisture-Density 

The natural moisture contents were determined for selected undisturbed samples of the soils in accordance 
with American Standard Test Method (ASTM) D-2216 and dry unit weights were calculated based on 
natural moisture contents and total unit weights. This information was used to classify and correlate the 
soils. The results are presented on Plate IV-1, "Laboratory Test Summary ", Appendix IV. 

Atterberg Limits 

The Atterberg Limits were determined for selected samples of the fine-grained materials.  These results 
were used to classify the soils, as well as to obtain an indication of the expansion potential with variations 
in moisture content.  The Atterberg Limits were determined in accordance with ASTM D-4318. The results 
of the test are presented on Plate IV-2, "Plasticity Chart", Appendix IV. 

Grain Size Classification 

Grain size classification tests (ASTM D-422) were performed on selected samples of granular soil to aid in 
the classification.  The results are presented on Plates IV-3A and IV-3B, "Grain Size Distribution Curves", 
Appendix IV. 

Unconfined Compression Tests 

Strength tests were performed on selected undisturbed samples using unconfined compression machine. 
Unconfined compression tests were performed in accordance with ASTM D 2166. The results are presented 
on Plates IV-4A through IV-4D, "Unconfined Compression Test", Appendix IV. 

Corrosion Tests 

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils. The 
pH and minimum resistivity tests were performed according to California Test Method CT-643.  Sulfate 
(California Test Method CT-417) and chloride (California Test Method CT-422) tests were performed by 
Sunland Analytical.  The test results are presented on Plates IV-5A and IV-5B, Appendix IV. 
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LABORATORY TEST SUMMARY 
 
 
 



R-18-SO-002 1 3.0 GM 14.2 -
R-18-SO-002 2 6.0 SP 10.9 -
R-18-SO-002 3 11.0 CL 21.9 -
R-18-SO-002 4 16.0 CL 20.0 107.1   0.98
R-18-SO-002 5 21.0 CL 19.2 107.0
R-18-SO-002 6 26.0 CL 12.1 -
R-18-SO-002 7 31.0 ML 15.1 112.9 4.0 79.4   1.08
R-18-SO-002 8 36.0 ML 13.9 108.8 NP NP NP
R-18-SO-002 9 41.0 GM 7.3 -
R-18-SO-002 10 46.0 SM 9.9 -
R-18-SO-002 11 51.0 SM 8.4 - 35.4 7.2
R-18-SO-002 12 56.0 SM 8.0 -
R-18-SO-002 13 61.0 SC 16.0 - 23.2 35.9
R-18-SO-002 14 71.0 CL 28.1 95.5   0.48
R-18-SO-002 15 81.0 CL 28.6 -
R-18-SO-002 16 91.0 SM 14.7 -
R-18-SO-002 17 101.0 SM 6.3 - 59.9 11.8
R-18-SO-002 18 111.0 SP-SM 8.1 -
R-18-SO-002 19 121.0 SP-SM 14.8 -
R-18-SO-003 1 3.0 SM 2.5 -
R-18-SO-003 2 6.0 SM 26.8 -
R-18-SO-003 3 11.0 SM 22.2 -
R-18-SO-003 4 16.0 CL/CH 27.2 -
R-18-SO-003 5 21.0 CL/CH 17.4 107.8 49 12 37   1.21
R-18-SO-003 6 26.0 SM 26.7 - 24.0 14.1
R-18-SO-003 7 31.0 SP 19.2 105.7 1.1 19.4
R-18-SO-003 8 36.0 SP-SM 6.4 - 56.4 7.1
R-18-SO-003 9 41.0 SM 6.1 -
R-18-SO-003 10 46.0 SM 16.7 - 15.7 15.4
R-18-SO-003 11 51.0 SM 10.1 -
R-18-SO-003 12 56.0 CL 23.9 - 31 20 11
R-18-SO-003 13 61.0 CL 27.2 -
R-18-SO-003 14 71.0 SM 23.6 - 0.0 37.3
R-18-SO-003 15 81.0 CL 26.8 - 37 23 14
R-18-SO-003 16 91.0 SP-SM 9.2 -
R-18-SO-003 17 101.0 SP-SM 7.8 - 48.3 9.5
R-18-SO-003 18 111.0 SP-SM 8.1 -

% <
Sieve 200

% >
Sieve 4

Plasticity
Index

Plastic
Limit

Water
Content

Classi-
ficationDepth Liquid

Limit
Dry

Density
Sample
NumberBorehole

Unconfined
Shear

Strength
(tsf)
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ATTERBERG LIMITS 
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GRAIN SIZE DISTRIBUTION CURVE 
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4.19

22.28

248.62

79.4
7.2
35.9
11.8
14.1

IV-3A

R-18-SO-002
R-18-SO-002
R-18-SO-002
R-18-SO-002
R-18-SO-003

R-18-SO-002
R-18-SO-002
R-18-SO-002
R-18-SO-002
R-18-SO-003

7
11
13
17
6

SAMPLE #

SAMPLE #
7
11
13
17
6

31.0
51.0
61.0

101.0
26.0

31.0
51.0
61.0

101.0
26.0

PLATE NO:JOB NO: 2016-146-LUC

SAN JOSE, CALIFORNIA
SOUTHBOUND 101 ON-RAMP PEDESTRIAN UNDERCROSSING



0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

0.0010.010.1110100

9.5
19

12.5
4.75
37.5

D60

20 406

BORING       DEPTH

BORING       DEPTH

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T

50

GRAIN SIZE DISTRIBUTION

PI Cc CuLL PL

1/2
HYDROMETERU.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS
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UNCONFINED COMPRESSION TEST



Boring No.: 3.92
Sample No. : Shear Strength (ksf) 1.96
Depth (feet): 5.2
Sample Type: Initial Dry Density (pcf): 107
Test Method Water Content (%): 20.0
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4A

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 ON-RAMP PEDESTRIAN UNDERCROSSING
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Boring No.: 4.32
Sample No. : Shear Strength (ksf) 2.16
Depth (feet): 9.6
Sample Type: Initial Dry Density (pcf): 113
Test Method Water Content (%): 15.1
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4B

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 ON-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

2016-146-LUC

Strain @ Failure ( % ):

Silt with Sand

MC - 2.416 inch dia. 
ASTM D2166
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R-18-SO-002
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Boring No.: 1.93
Sample No. : Shear Strength (ksf) 0.97
Depth (feet): 14.8
Sample Type: Initial Dry Density (pcf): 96
Test Method Water Content (%): 28.1
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4C

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 ON-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA
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Strain @ Failure ( % ):

Lean Clay with Sand

MC - 2.416 inch dia. 
ASTM D2166
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R-18-SO-002
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Boring No.: 4.83
Sample No. : Shear Strength (ksf) 2.41
Depth (feet): 4.4
Sample Type: Initial Dry Density (pcf): 108
Test Method Water Content (%): 17.4
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: IV-4D

Unconfined Compressive Strength (ksf):

SOUTHBOUND 101 ON-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA
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Strain @ Failure ( % ):

Sandy Lean to Fat Clay

MC - 2.416 inch dia. 
ASTM D2166
CL/CH

R-18-SO-003
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CORROSION TEST 



PLATE NO.: IV-5A



PLATE NO.: IV-5B
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Site Information Recommended Response Spectrum

Latitude: 37.2579

Longitude -121.7990

VS30 (m/s) = 240 0.0 0.634 1 1 0.634

Z 1.0 (m) = N/A 0.1 1.119 1 1 1.119

Z 2.5 (km) = N/A 0.2 1.388 1 1 1.388

0.3 1.383 1 1 1.383

10.64 0.5 1.21 1 1 1.210

1.0 0.826 1.2 1 0.991

2.0 0.47 1.2 1 0.564

Governing  Curve: 3.0 0.3 1.2 1 0.360

4.0 0.214 1.2 1 0.257

5.0 0.171 1.2 1 0.205

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

Project No.: 2016-146-LUC APPENDIX V-1

SOUTHBOUND 101 ON-RAMP PEDESTRIAN UNDERCROSSING

SAN JOSE, CALIFORNIA

Period 
(sec)

Caltrans Online 
Probabilistic 

Spectral 
Acceleration (g)

Adjusted for Near 
Fault Effect

Adjusted For 
Basin Effect

Final Adjusted 
Spectral 

Acceleration (g)

Near Fault Factor,  
Derived from USGS 
Unified Hazard Tool. 
Dist (km) =

Caltrans Online Probabilistic ARS
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Site Information

Latitude: 37.2579 0.0 0.400 0.634

Longitude -121.7990 0.1 0.578 1.119

VS30 (m/s) = 240 0.2 0.734 1.388

Z 1.0 (m) = N/A 0.3 0.783 1.383

Z 2.5 (km) = N/A 0.5 0.773 1.210

1.0 0.684 0.991

10.64 2.0 0.397 0.564

3.0 0.250 0.360

4.0 0.174 0.257

5.0 0.132 0.205

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

2. USGS Unified Hazard Tool (https://earthquake.usgs.gov/hazards/interactive/)
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VERTICAL PILE CAPACITY ANALYSIS (A-PILE ANALYSIS RESULTS) 

 



Axial Capacity (kips)

Abutment 1_18" x 0.625" Steel Pipe Pile_Strength Limit State

P
il

e 
P

en
et

ra
ti

o
n

 (
ft

)

0 100 200 300 400 500 600 700 800
0

5
1
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

5
0

5
5

6
0

6
5

7
0

7
5

8
0

8
5

9
0

9
5

1
0
0

Skin Friction

 SAND 

 SAND 

 CLAY 

 SAND 

 SAND 

 SAND 

 SAND 

 SAND 

 SAND 

 CLAY 

 SAND 

 CLAY 

Vertical loading = 180 kips / 0.7 ~= 260 kips 

F.G. off Elev. 
~221.75 ft

Pile Cut off Elev. 
~= 206.0 ft

Pile Tip Elev. 
~= 167.0 ft

*Recommended 
Pile Tip Elev.   
~= 164.0 ft

* add 3 feet of pile length at the bottom to be conservative



Axial Capacity (kips)

Abutment 1_18" x 0.625" Steel Pipe Pile_Extreme Limit State
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Vertical loading = 90 kips.
Downdrag = 58 kips, therefore,

Total demand = 90 kips + 58 kips = 148 kips

F.G. off Elev. 
~221.75 ft

Pile Cut off Elev. 
~= 206.0 ft

Pile Tip Elev.
~= 151.25 ft

*Recommended
Pile Tip Elev.  
~= 148.0 ft

Liquefiable 
Sand

Liquefiable 
Sand

* add ~3 feet of pile length at the bottom to be conservative
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Axial Capacity (kips)

Abutment 2_18" x 0.625" Steel Pipe Pile_Strength Limit State
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Skin Friction

 SAND 

 CLAY 

 CLAY 
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 SAND 
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 SAND 
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 CLAY 

Vertical loading = 180 kips / 0.7 ~= 260 kips 

F.G. off Elev. 
~222.48 ft

Pile Cut off Elev. 
~= 206.0 ft

Pile Tip Elev. 
~= 165.5 ft

Recommended 
Pile Tip Elev.   
~= 162.5 ft

* add 3 feet of pile length at the bottom to be conservative



Axial Capacity (kips)

Abutment 2_18" x 0.625" Steel Pipe Pile_Extreme Limit State
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Skin Friction
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Vertical loading = 90 kips. 
Downdrag was not considered since liquefaction settlement is <= 0.6 inch 

F.G. off Elev. 
~222.48 ft

Pile Cut off Elev. 
~= 206.0 ft

Pile Tip Elev. 
~= 188.5 ft

Recommended 
Pile Tip Elev.   
~= 185.5 ft

Liquefiable 
Sand

* add 3 feet of pile length at the bottom to be conservative
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The appendix for 
‘Exceptions to Policy’

 is not applicable to this report. 
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BLOSSOM HILL ROAD INTERCHNAGE IMPROVEMENT 

RETAINING WALL NO. 1 (BRIDGE NO. 37E-0125) 
SAN JOSE, CALIFORNIA 

04-SCl-101, R28.4/R28.9 EA 04-1K280 

1.0 INTRODUCTION 

This foundation report presents the results of our geotechnical engineering investigation for the 

proposed “US 101/Blossom Hill Road Interchange Improvement Project – Retaining Wall No. 

1” in San Jose, California, hereinafter referred to as “PROJECT”.  The work was performed in 

general accordance with the scope of work outlined in our proposal to HMH Engineers 

(Designer).   

The geotechnical recommendations presented in this report are intended for design input and 

are not intended to be used as specifications.  In addition, the data provided in this report 

including these geotechnical recommendations should not be used for bidding purposes or for 

construction cost estimates. If the report is provided as a reference document, any interpretation 

of the data and recommendations should be the sole responsibility of the user and PARIKH 

Consultants, Inc. (PARIKH) shall not be liable for any consequences. PURPOSE AND 

SCOPE OF WORK 

The purpose of this investigation was to evaluate the general subsurface soil 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 project site including review of boring data, laboratory testing of the 

representative soil samples, performing engineering analyses based on the field and laboratory 

data, and preparation of this foundation report. The recommendations in this report are based 

on the field exploration performed by Parikh, general plan and foundation plan provided by the 

Biggs Cardosa Associates (Structural Designer).  

2.0 REFERENCES 

The following documents were used to develop the recommendations presented in this report: 

a) Caltrans Department of Transportation, 2010, Soil & Rock Logging, Classification, 

and Presentation Manual, Office of Structural Foundations California Department of 

Transportation. 
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b) Dibblee, T.W., and Minch, J.A., Geologic Maps of San Jose East (DF-155) and Santa 

Teresa Hills (DF-158) quadrangles, 2005 

c) Caltrans ARS Online Web Tool (http://dap3.dot.ca.gov/ARS_Online/) 

d) AASTHO Bridge Design Specifications – Sixth Edition with California Amendments 

e) Caltrans Department of Transportation, “Seismic Design Criteria”, Version 1.7, April 

2013. 

f) California Department of Transportation, 2018, Standard Specifications, Sections 1 

through 95. 

g) California Department of Transportation Division of Engineering Services Materials 

Engineering and Testing Services Corrosion and Structural Concrete Field 

Investigation Branch Corrosion Guidelines Version 3.0, March 2018. 

h) Caltrans Division of Engineering Services Geotechnical Services “Foundation Reports 

for Earth Retaining Systems (ERS)”, June 2017. 

3.0 PROJECT DESCRIPTION 

The project proposes to modify the US 101/ Blossom Hill Road Interchange to improve traffic 

operations and connectivity for pedestrians and bicyclists along Blossom Hill Road. The 

existing Blossom Hill Road Interchange consists of two separate overcrossing structures over 

US 101 with partial cloverleaf ramps. The project is located within the City of San Jose, in 

Santa Clara County. It will be implemented as a locally-funded project with the City of San 

Jose performing advertisement, award and administration (AAA) of the construction contract 

through a Caltrans encroachment permit. 

Blossom Hill Road is a key connector between job locations, mixed-use housing, commercial 

development and recreational opportunities in an area where San Jose is focused on developing 

greater internalization of automobile trips, increased use of transit and expanded active 

transportation. The level-of-service for existing and forecasted traffic is deficient for existing 

developments and nearby proposed projects. The configuration of the existing interchange and 

ramp intersections along Blossom Hill Road are not consistent with the latest standards for 

accommodating balanced use by vehicles, bicyclists and pedestrians. 
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The proposed project improvements will occur along Blossom Hill Road from east of the 

Monterey Road / Blossom Hill Road grade separation to the US 101 Northbound Off-Ramp / 

Coyote Road intersection.  All improvements will be constructed within existing Caltrans and 

City of San Jose rights-of-way. 

In addition, the existing 5-foot sidewalk on the north side of Blossom Hill Road will be 

replaced with a 10-foot to 12-foot wide Class I Bike/Pedestrian path. The Class I 

Bike/Pedestrian path will cross over the northbound diagonal on-ramp by constructing a truss 

type pedestrian overcrossing, with an easterly approach consisting of a short span concrete slab 

bridge and mechanically stabilized embankment (MSE) walls, and will connect to the existing 

sidewalk and bike lanes at the US 101/Northbound Off-Ramp / Coyote Road intersection. The 

northbound diagonal on-ramp will be reconstructed at a lower profile to accommodate the POC 

crossing over it and a soil nail wall with architectural treatment will be constructed between 

Blossom Hill Road and this on-ramp. 

The following bridge structures and retaining walls would be modified or constructed in 

association with the “US 101/Blossom Hill Road Interchange Improvement Project” and path: 

1. Blossom Hill Road Overcrossing (OC) (Widen) (Bridge No. 37-0348) 

2. NB 101 On-Ramp Pedestrian Overcrossing (POC) (Bridge No. 37-676) 

3. SB 101 Off-Ramp Pedestrian Undercrossing (PUC) (Bridge No. 37-675J) 

4. SB 101 On-Ramp PUC (Bridge No. 37-675K) 

5. Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125)  

6. Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126) 

This foundation report is for the “Retaining Wall No. 1”. A map showing the project location 

and its vicinity is presented in Appendix I. The following foundation reports will be separately 

submitted: 

1. Foundation Report for Blossom Hill Road OC (Widen) (Bridge No. 37-0348). 

2. Foundation Report for NB 101 On-Ramp POC (Bridge No. 37-676). 

3. Foundation Report for SB 101 Off-Ramp PUC (Bridge No. 37-675J). 

4. Foundation Report for SB 101 On-Ramp PUC (Bridge No. 37-675K). 

5. Foundation Report for Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126). 
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The following is the information of approximate wall locations, type of walls, and maximum 

wall heights for Retaining Wall No. 1 provided by the structural designer. 

TABLE 1 – SUMMARY OF PROPOSE RETAINING WALL NO. 1 
Wall 
Type 

Location 
(Along approx. Station.) 

 Maximum Wall 
Height (ft) 

Bottom of Wall Elev. (ft) Total 
Length (ft) 

Soil Nail 

Wall 

“RW1” 508+95.86 to “RW1” 510+25.86 4.49 – 19.96 (5 rows of nails) Varies between +206.05 

and +211.74 along the wall 

345.86 

“RW1” 506+80.00 to “RW1” 508+95.86 4.59 – 16.28 (3 rows of nails) 

Our recommendations in this report are based on the above information.  Any major deviation 

should be reported to PARIKH for consideration. 

The datum used to reference the elevation in this report: 

a) All elevations referenced within this report are based on the North American Vertical 

Datum of 1988 (NAVD 88), unless otherwise noted. To convert elevation at this site 

from National Geodetic Vertical Datum of 1929 (NGVD 29) to NAVD 88, we added 

1.8 feet to the NGVD 29 elevation. 

b) Horizontal Datum: CCS83, Zone 3, Epoch 2010.00 in Survey Feet. 

4.0 EXCEPTIONS TO POLICY 

Normal procedures were used in the field exploration and geotechnical recommendations for 

the proposed Retaining Wall No. 1. There is no exception to the Caltrans Department policy 

and procedures relating to the investigation or design of the proposed Retaining Wall No. 1.  

5.0 AS-BUILT DATA 

No as-built data is available along the wall alignment 

6.0 SITE CONDITIONS 

The general project area is the existing interchange of Blossom Hill Road at Route 101 in San 

Jose, Santa Clara County, California. The existing grade of Route 101 in the vicinity of the 

”Blossom Hill Road OC” is generally level at approximately Elev. 200 feet. The existing 

topography of Blossom Hill Road at the location of the planned retaining wall is generally 
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sloping from the east to the west. The ground is generally level with the ground at the beginning 

of the NB 101 on-ramp and sloping down towards the on-ramp as the on-ramp approaches 

Route 101. 

7.0 FIELD EXPLORATION AND FIELD TESTING PROGRAM 

Field Exploration  

Borings R-18-NO-101 was drilled along the alignment of the proposed retaining wall in 

August 2018. The field exploration was performed by the drilling contractor, Geo-Ex 

Subsurface Exploration. We have also referred to Boring R-18-SC-002 which was drilled in the 

vicinity of the proposed Retaining Wall for the “Blossom Hill Road OC (Widen)”..  

The completion date, drill rig type, hammer energy ratio, location, approximate ground 

elevation and depth of these borings are summarized in the tables below.  

TABLE 2 – SUBSURFACE INVESTIGATION SUMMARY 
Boring No. Completion 

Date 
Drill Rig 

Type 
Hammer 

Type 
Hammer 

Efficiency (%) 
Approx. Ground 

Elev. (ft) 
Boring 

Depth (ft) 

R-18-NO-101 9/10/2018 CME 75 Automatic 78 220.0 56.5 

TABLE 3 - SUMMARY OF BORINGS 

Boring No. “RW1” Line Station (ft) Offset (ft) Boring Depth (ft) Approx. Ground Elev. (ft) 

R-18-NO-101 507+70 9.0 Lt. 56.5 220.0 

The approximate locations of the soil borings are shown on the “Boring Location Map”, Plate 

1. The descriptions of the soil materials encountered in the field exploration and relevant boring 

information are presented on the LOTB included in Appendix II 

Field Testing 

a) The current investigation borings (by Parikh) were advanced using a truck-mounted 

CME-75 drill rig with 8-inch hollow-stem auger and 3 ¼ inch rotary wash drilling method. 

The soil samples were obtained from the borings during drilling at various depths by 

driving a 2.5-inch Inside Diameter (I. D.) Modified California Sampler or a 1.375-inch I.D. 

Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was driven 

into the subsurface soils under the impact of a 140 pounds hammer having a free fall of 30 
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inches.  The blow counts required to drive the sampler for the last 12 inches are presented 

on the LOTB, Appendix II. (When correlating standard penetration data in similar soils, the 

blow counts for the Modified California sampler can be converted to equivalent Standard 

Penetration Test sampler by multiplying a factor of safety of 0.65); 

b) Pocket penetration tests were also performed on clay samples to evaluate their 

consistency.  

Details of Field Exploration 

All the test borings were drilled with a truck-mounted drill rig using 8-inch hollow-stem auger 

and rotary-wash drilling method. The borings were drilled under the technical supervision of 

our engineers, who classified and continuously logged the soils encountered during drilling and 

supervised the collection of soil samples at various depths for visual examination and 

laboratory testing. The soil samples were visually classified in the field according to the 

Unified Soil Classification System and then transported to our laboratory for further evaluation 

and testing. Upon completion of drilling, the boreholes were backfilled with cement grout. 

The logs presented in Appendix II were prepared from the field logs which were edited after 

visual re-examination of the soil samples in the laboratory and results of classification tests on 

selected soil samples as indicated on the logs.  

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 at these locations due to environmental changes. 

8.0 LABORATORY TESTING PROGRAM 

The following laboratory tests were performed on selected soil samples collected during field 

exploration to evaluate the physical and engineering properties of the subsurface soils at the 

project site to support the foundation recommendations:  
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a) Laboratory determination of Moisture Contents (ASTM D-2216); 

b) Atterberg Limits (ASTM D-4318);   

c) Unconfined Compression Test (ASTM D-2166);  

d) Corrosivity Test (California Test Method T-643, T-422, and T-417).  

The laboratory test methods and test results are presented on plates included in Appendix III. 

Laboratory test results for moisture content, total unit weight, unconfined compression, 

Plasticity Index and grain size classification of the soil samples are summarized in the table in 

Appendix III. 

9.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

Geology 

General geologic features pertaining to the project site were evaluated by reference to the 

“Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the San Jose East Quadrangle, 

Santa Clara County, California; Dibblee Geological Foundation DF-155, scale 1:24,000” 

and “Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the Santa Teresa Hills 

Quadrangle, Santa Clara County, California; Dibblee Geological Foundation DF-158, scale 

1:24,000”.  

Based on the geologic map, the project site subsurface soils consist of mainly Holocene 

surficial sediments with alluvial gravel, sand and clay soil of valley areas (Qa). The general 

geology of the project area is shown on the “Geologic Map”, Plate No. I-3. 

The descriptions of the subsurface soils encountered in the geotechnical explorations are 

consistent with the published geologic maps. 

Subsurface Conditions 

Based on Borings R-18-NO-101 and the reference Boring R-18-SC-002, the descriptions of the 

subsurface soil materials encountered in each of the exploratory boring are summarized in the 

table below. Detailed soil descriptions and location of the borings are presented on the LOTBs. 
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TABLE 4 - SUMMARY OF SUBSURFACE SOIL CONDITIONS 

Boring No. Soil Description 

R-18-NO-101 Medium dense to very dense clayey sand/silty sand, underlain by soft to medium stiff lean/fat 
clay (pocket penetrometer measurement of Sample No. 4 = 2.0 tsf) and silt to the boring depth 
of 56.5 feet. 

R-18-SC-002 Medium dense silty/clayey sand, underlain by very soft to very stiff silt, underlain by 
interbedded layers of medium dense to very dense sand and stiff to very stiff lean clay/silt to 
the boring depth of 121.5 feet.  

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. 

10.0 GROUNDWATER 

Groundwater measured during the field exploration is summarized in the table below. 

TABLE 5 - SUMMARY OF MEASURED GROUNDWATER LEVEL 

Boring No. Date Depth (feet) Elevation (feet) 

R-18-NO-101 9/10/2018 14.0 206.0 

R-18-SC-002 8/28/2018 25.0 201.0 

Groundwater level is anticipated to vary with the passage of time due to seasonal 

groundwater fluctuations, variations in yearly rainfall, water elevations in the nearby creeks, 

surface and subsurface flows, ground surface run-off, and other environmental factors that 

may not be present at the time of the investigation.  

Measured groundwater elevation of Elev. 206.0 feet has been used for the engineering 

analyses.  
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11.0 SITE SEISMICITY AND ANALYSES 

11.1 Seismic Sources 

The project is located in a seismically active part of northern California.  Many faults exist in 

the regional area. These faults are capable of producing earthquakes and may cause strong 

ground shaking at the site.  

Maximum magnitudes (Mmax) of some of the closest faults in the area are based on Caltrans 

ARS Online Website. These maximum moment magnitudes represent the largest earthquake a 

fault is capable of generating and is related to the seismic moment. The earthquake data of the 

active faults in the project vicinity are summarized in the table below. 

TABLE 6- ARS DATA 
Fault (Fault ID) Maximum 

Moment 
Magnitude of 
Fault, MMax 

Fault Type Site-to-Fault 
Distance, 

Rrup* (miles) 

Peak Ground 
Acceleration (PGA) 

Based on 
Deterministic Data (g) 

Silver Creek (148) 6.9 Strike Slip 2.21  0.367 

Hayward (Southern extension) (149) 6.7 Strike Slip 4.15  0.303 

Calaveras (Central) 2011 CFM (151) 6.9 Strike Slip 6.81 0.252 

Cascade fault (153) 6.7 Reverse 3.16 
  

0.343 

Monte Vista-Shannon (154) 6.4 Reverse 4.67 0.283 

San Andreas (Santa Cruz Mts) 2011 CFM (158) 8.0 Strike Slip 11.78 0.242 

*Closest distance (mi) to the fault rupture plane as obtained from Caltrans ARS Online Website. 

11.2 Seismic Design Criteria 

The development of the Acceleration Response Spectrum (ARS) followed the standard 

Caltrans procedure by using Caltrans ARS Online webtool (Ver. 2.3.09). The ARS curve is 

based on several input parameters, including site location (longitude/latitude), average shear 

wave velocity for the top 100 feet (Vs30m), and other site parameters, such as fault 

characteristics and site-to-fault distances.   

Average shear wave velocities (Vs30m) for the top 100 feet at the project site was calculated 

by using established correlations and the procedure provided in the “Caltrans Design 

Manual (Version 2.0, 2012)”. The design method incorporates both deterministic and 

probabilistic seismic hazards to produce the design response spectrum.  

Based on all the available boring data, we have calculated the Vs30m. The Vs30m are 
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summarized in the following table. 

TABLE 7- SUMMARY OF CALCULATED Vs30m 
Boring No.  Boring Depth Rock Depth (ft) Vs30m (m/s) 

R-18-NO-101 56.5 
 

Not encountered 195 

The ARS was developed based on the shear wave velocity of 195 m/s. Average shear wave 

velocity calculation is included in Appendix IV. 

The site location and the relevant parameters are summarized as follows, and the 

recommended design curve is presented on Appendix IV.  

Input 

• Site Location:  37.2579ºN/121.7993ºW  

• Average VS30m: 195 m/s 

• Depth to rock with a shear wave velocity of 1.0 km/sec (Z1.0) = N/A 

• Depth to rock with a shear wave velocity of 2.5 km/sec (Z2.5) = N/A 

Output 

• The recommended ARS curve is based on the maximum of the comparison of the 

deterministic data and Caltrans Probabilistic data. The recommended ARS curve at 

this site is based on the Probabilistic curve.  

• The recommended ARS curve is the envelope of the Caltrans Online Probabilistic 

and the Deterministic data; at this site by the Probabilistic curve per U.S.G.S. 

Seismic Hazard Map (2008) based on a 975-year return period.  

• An adjustment factor for the near-fault effect was applied to the calculated spectral 

acceleration values. The increase of 20% to the spectral acceleration values 

corresponds to period longer than 1 second and linearly tapes to zero at a period of 

0.5 seconds. 

• Anticipated Peak Ground Acceleration (PGA): 0.612 g 

• Near Fault Effect: Yes 

• Basin Effect: No. The project site is not located within the limit of the Z2.5 contour 

map for Northern California.  
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• Governing Fault is the Silver Creek Fault (Fault I.D.=148, Mmax=6.9) 

11.3 Seismic Hazards/Liquefaction Potential 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 

shaking and liquefaction. Since no active faults pass through the site, the potential for fault 

rupture does not exist at the site.  As shown on the “ARS Online Map”, Plate No. IV-1, the 

closest active fault is Silver Creek fault, which is located approximately 2.1 miles northeast 

from the project site.  

11.3.1 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 

shaking and liquefaction.  

11.3.2 Seismic Ground Shaking 

Based on available geological and seismic data, the project site is expected to 

experience strong ground shaking. PGA of 0.612 g was estimated for the site which 

is discussed in Section 11.2. 

11.3.3 Surface Fault Rupture 

Since no known active fault passes through the project site and the project site is not 

within a state Alquist-Priolo Zone, the potential for fault rupture does not exist. 

11.3.4 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 liquefaction potential was evaluated in accordance with the methods proposed 

by Youd, et al. (2001). The evaluation was done using the boring data from all the 

available borings using a Magnitude 6.9 earthquake and a peak ground acceleration 
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of 0.612 g (Caltrans Online Probabilistic ARS). This method compares the estimates 

of the earthquake-induced shear stress to the susceptibility of soil liquefaction. 

According to Bray (2006), liquefaction appears to occur in soils where these fines are 

either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and 

LL<37%), and with high water content relative to their liquid limit (w>0.85 LL). 

Estimated fine content has been added to the sand layers (without any sieve analyses) 

based on the visual inspection and soil classification of the soil sample. 

Based on the results of the liquefaction analyses, liquefaction potential may exist at 

the project site at the isolated locations for the loose to medium dense cohesionless 

soil encountered in the borings with the following estimated post-liquefaction 

settlements.  

TABLE 8 - SUMMARY OF ESTIMATED POST-LIQUEFACTION SETTLEMENT 
Boring No. Estimated 

liquefiable 
Soil Depth (ft) 

Approx. 
Thickness 

(ft) 

Estimated 
liquefiable 
Soil Top 
Elev.(ft) 

Estimated 
liquefiable 

Soil Bottom 
Elev.(ft) 

(N1)60,CS Estimated 
Post-liquefaction 

Settlement 
(inches) 

R-18-NO-101 23.0 4.5 197.0 192.5 10.9 0.8 

R-18-SC-002 64.5 12.5 161.5 149.0 17.4 2.3 

Liquefaction analyses are included in Appendix IV. 

Lateral Spreading 

Liquefaction-induced spreading has been defined as the “lateral displacement of 
large surficial blocks of soil as a result of liquefaction in a subsurface layer”. Lateral 

spreading refers to the more moderate movements of gently sloping ground due to 

soil liquefaction. As described by Bartlett and Youd (1992a; 1992b), 

liquefaction-induced lateral spreading occurs on mild slopes of 0.3% to 5% 

underlain by loose sand and shallow water. The geologic conditions conducive to 

lateral spreading (gentle surface slope, shallow water table, and liquefiable 

cohesionless soils) are frequently found along streams and other waterfronts in 

recent alluvial or deltaic deposits, as well as in loosely-packed, saturated, sandy fills.  

In our opinion, the potential for lateral spreading does not exist because it appears 

that there is no continuous layer of liquefiable soil and stream/water course at the 
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project site.  

12.0 SCOUR EVALUATION 

There is no significant drainage or flowing bodies of water passing through or adjacent to the 

site. Therefore, scour should not be a design concern and was not considered for foundation 

design. 

13.0 CORROSION EVALUATION 

The corrosion investigation for this project was performed on the selected samples from 

borings drilled in 2018 in general accordance with the provisions of California Test Methods 

417, 422 and 643. A summary of the corrosion test results is presented in the table below, and 

the test results are presented in Appendix III.  

TABLE 9 - SUMMARY OF CORROSION TEST RESULT 

Boring Approx. Sample 
Depth (feet) 

Minimum Resistivity 
(ohms-cm) 

PH Water-soluble 
Chloride (ppm) 

Water-soluble 
Sulfate (ppm) 

R-18-NO-101 16.0 1,630 7.3 6.0 135.6 

R-18-SC-002 31.0 1,880 7.3 9.4 29.7 

According to the Section 10.7.5. of the AASHTO LRFD Bridge Design Specifications (BDS) – 

Sixth Edition (2012) with Caltrans Amendment, the following soil, water or site conditions 

shall be considered as indicators of potential pile corrosion or deterioration: 

• Minimum resistivity equal to or less than 1,000 ohm-cm, 

• Chloride concentration equal to or greater than 500 ppm, 

• Sulfate concentration equal to or greater than 2,000 ppm, 

• pH equals to or less than 5.5 

• Landfills and cinder fills, 

• Mines or industrial drainage, 

• Suspected chemical wastes, and  

• Stray currents. 

Per Caltrans Corrosion Guidelines (Version 3.0, March 2018), Caltrans considers a project site 

to be corrosive for structural elements if one or more of the following conditions exist for the 
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representative soil and/or water samples taken at the project site: 

• Chloride concentration equal to or greater than 500 ppm, or 

• Sulfate concentration equal to or greater than 1,500 ppm, or 

• pH equals to or less than 5.5. 

Therefore, the on-site soil materials should be non-corrosive according to the criteria above. 

14.0 GEOTECHNICAL RECOMMENDATIONS 

14.1 General 

No major adverse condition was noted for the planned retaining wall provided the 

recommendations presented in this report are incorporated into the final design and 

construction.  Retaining wall plans should be reviewed by PARIKH prior to finalizing the 

plans to see that the intent of our recommendations is included in the plans.   

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 and subsurface soil conditions encountered in the soil borings 

at the project site.  Therefore, we should be notified in the event that these conditions are 

changed, so as to modify or amend our recommendations. 

14.2 Earthwork and Grading 

All grading operations should be performed in accordance with the project specifications 

and Caltrans Standard Specifications for Earthwork (Section 19). A representative from 

PARIKH or regulating agency should observe all excavated areas during grading and 

perform moisture and density tests on prepared subgrade and compacted fill materials.   

15.0 GEOTECHNICAL RECOMMENDATIONS FOR RETAINING WALL 

15.1 Description of the Recommended Retaining Wall 1 

The proposed Retaining Wall No. 1 is along the westbound Blossom Hill Road (between 

“RW1” Station 506+80.00 and “RW1” Station 510+25.86) before the Abutment 3 of the 
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Blossom Hill Road OC. This retaining wall is to retain vertical cut of the existing slope on 

the north side of the Blossom Hill Road due to the lower of the NB101 On-Ramp and the 

construction of the NB101 On-Ramp POC. The anticipated total wall length is 

approximately 345.86 feet with maximum design height of approximately 19.96 feet.  

15.2 Description of External Loads (Surcharge) 

The external load acting on the proposed Retaining Wall No. 1 is the surcharge load with a 

varying magnitude depending on the retained wall height in accordance with AASHTO 

Table 3.11.6.4-2 acting uniformly in vertical direction behind the retaining wall.   

15.3 Susceptibility of Foundation Material to Erosion 

Based on the available boring data, the surficial soils generally consist of clayey and sandy 

soils. The project site is not near water body. Therefore, the foundation soils along the wall 

alignment are not likely to be susceptible to erosion. The project civil/drainage designer 

should verify the aspect. 

15.4 Surface and Subsurface Drainage Systems 

There is a dike on the edge of the shoulder that directs the roadway drainage into inlets 

located west of the retaining wall. Between the face of the wall and roadway, the runoff from 

the 2(H): 1(V) slope drains towards and flows along the dike combining with the roadway 

runoff. Along the back of the wall, the runoff from the slope drains away from the wall and 

into an existing earthen swale. This runoff is then flows into an existing inlet and ultimately 

discharges through an existing outfall in Coyote Creek.  

15.5 Recommended Design Parameters for Soil Nail Wall 

Based on the boring data of Boring R-18-NO-101 in the vicinity of the proposed wall, the 

subsurface soil conditions generally consist of medium dense clayey sand/silty sand, 

underlain by soft to medium stiff lean/fat clay and silt. Based on Boring R-18-SC-002 in the 

vicinity of Boring R-18-NO-101, medium dense clayey sand was encountered from 220 feet 

to 226 feet. The soil parameter for Elev. 220 feet to Elev. 226.0 feet from Boring 

R-18-SC-002 can be the assumed to be the same as that for Elev. 210 feet to Elev. 220 feet 

from Boring R-18-NO-101. Groundwater was measured at the depth of 14 feet at Elevation 

206.0 feet during drilling in September 2018.  
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The ultimate bond strengths were estimated with reference to “Soil Nail Walls”, published 

by Federal Highway Administration (Geotechnical Engineering Circular No. 7, Report No.: 

FHWA-NHI-14-007, 2015) (hereinafter referred to as “FHWA Report”).  

The recommended design strength parameters for the soils encountered at the site for the 

proposed soil nail wall are shown in the table below: 

TABLE 10 - SUMMARY OF SOIL PROPERTIES FOR SOIL NAIL WALLS 

Elevation (ft.) Unit Weight (pcf) Friction Angle 
(degrees) 

Cohesion  
(psf) 

Ultimate Bond Strength, 
qu (psi) 

226.38-210.00 125 33 150 9 

210.00-206.00 125 38 50 9 

206.00-197.00 125 27 150 9 

197.00-192.00(1) 125 28 50 9 

192.00-181.00 125 28 50 9 

(1) Bond strength = 4 psi should be used under seismic condition with potential liquefaction. 

Surcharge (when applicable) = Extra 2 feet of soil with a unit weight of 125 lb/ft3. A 
measured groundwater elevation of +206 feet has been used in the analysis.  

In addition to the above parameters, the design of the soil nail wall should be in accordance 

with “FHWA Publication”. Based on this publication, bond strength reduction factor 

(BSRF) should be applied (to the bond strength) and a minimum Pullout Safety Factor (FSp) 

of 2.0 should be achieved for the soil nails.  

A seismic coefficient of 0.204 g (one-third of the anticipated PGA of 0.612 g) is 

recommended for pseudo-static analyses under seismic loading condition. 

Recommended Design Parameters 

The recommended design parameters are summarized in the table below: 
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TABLE 11-SUMMARY OF RECOMMENDED DESIGN PARAMETERS 

Drilled-hole Diameter 6 inches 

Soil Nail Inclination  15° from horizontal 

1st Soil Nail Row 2.5 feet from the top of excavated face 
Soil Nail Spacing  5 feet for both horizontal and vertical spacing. Minimum 

vertical spacing of 2 feet cam be used.  
Nail Bar Diameter and Grade  No. 8 and Grade 75 bar 
Soil Nail Minimum Length Controlled by the “Embedment Length” from the internal 

stability checked by the structural designer 

Design Nail Pullout Resistance (Qd) (lb/foot) Based on the ultimate bond strength as shown in Table 10 

15.6 Bearing Capacity of Soil Nail Wall 

The following are the estimated bearing capacities available for the foundation design of the 

soil nail wall. The calculations are presented in Appendix IV. 

TABLE 12-SUMMARY OF RECOMMENDED BEARING CAPACITY 

Undrained Shear 
Strength/Friction Angle 
Used in Analyses (psf) 

Bearing Capacity (ksf) 
Extreme Event Limit 

State (φ=1.00) 
Strength  

Limit State (φ=0.55) 
Service  

Limit State 
φ’=35°, c’=0 psf 7.3 4.4 3.2 

15.7 Global Stability 

The global stability of the soil nail wall and the slope was evaluated under the static 

long-term drained condition and pseudo-static condition. Global stability analyses were 

performed using a commercial software “Slope/W 2012” Program with Spencer Method by 

Geo-Slope International. Slope stability analyses was developed based on the slope geometries 

and boring logs. 

a) Effective strength parameters were assumed for the clayey soil under the long-term 

condition. Undrained strengths were assumed for the clayey soil under 

“Pseudo-Static” conditions.  

b) The undrained strength and long-term effective strength parameters were based on 

field exploration and laboratory strength tests performed by PARIKH in 2018, 

empirical correlation and engineering judgment. The field and laboratory test data 

include standard penetration tests and strength tests. The assumed effective strength 

parameters of cohesive soil, apparent cohesion c’ are generally between 50 psf and 

500 psf as recommended by Lamb and Whitman (1969). 
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c) Traffic load or live load surcharge of 250 psf on the back of the soil nail wall is 

recommended. 

d) Earthquake loading conditions were modeled by using a seismic loading coefficient for 

pseudo-static analysis. Per Caltrans “Guidelines for Foundation Investigations and 

Reports”, pseudo-static analyses were performed using a seismic coefficient equal to 

one third of the horizontal peak ground acceleration.  

e) The slip surface does not intersect the proposed soil nail in the global stability analyses. 

f) A minimum factor of safety of 1.5 is required for the static condition and 1.1 is 

required for the pseudo-static condition.  

The factors of safety obtained from the global stability analyses are summarized in Table 13.  

TABLE 13 –GLOBAL STABILITY ANALYSES SUMMARY OF FACTOR OF SAFETY 

Number of Row 
of Nail 

Maximum Wall Height 
(ft) 

Calculated Minimum Factor of Safety 

Static Condition (Long-term) Pseudo-static Condition  

1 7.9 1.88 1.83 

2 10.8 1.87 1.59 

3 16.2 1.75 1.34 

4 19.9 1.66 1.17 

5 19.96 1.76 1.10 

Based on the result of the stability analyses, the proposed soil nail wall has adequate factors 

of safety.  

The results of the global stability analyses are included in Appendix IV. 

15.8 Internal Drainage 

No hydrostatic pore pressure should be allowed to buildup and geocomposite drain is 

recommended behind the soil nail walls. Two feet wide strip of geocomposite drain is 

recommended behind the soil nail wall for drainage. The maximum spacing of the 

geocomposite drain should be at 5 feet center to center.  

15.9 Seismic Lateral Earth Pressure 

The proposed retaining wall will experience increased lateral loads during earthquake 
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shaking. The design needs to consider seismic event per the AASHTO LRFD (Sections 

11.9.6 & 11.8.6). The additional horizontal forces recommended to simulate earthquake 

loads are dependent upon the magnitude of ground surface accelerations and the retained 

height of the retaining wall, together with the weight and type of material retained by the 

retaining walls. In general, the pseudo-static approach developed by Mononobe and Okabe 

(M-O) may be used to estimate the equivalent static force using a seismic coefficient Kh = 

1/3 * Peak Ground Acceleration (PGA) per “Caltrans Geotechnical Manual (Mechanically 

Stabilized Embankment)”. According to Appendix A11.1.1.1 (California Amendment), the 

seismic incremental lateral earth pressure is assumed to have triangular distribution over 

wall height. Per Caltrans ARS Online, the anticipated PGA at the project site is about 0.612 

g. Therefore, a Kh value of 0.204 g was used to evaluate the seismic lateral earth pressure. 

For overall project design, a seismic incremental lateral load of 22.2*H2 lb per foot of wall 

(H is retained backfill height in feet) is recommended. The resultant force from the 

incremental seismic lateral earth pressure is triangularly distributed acting one-third of the 

retained height (H in ft) per California Amendments.  

The calculations of seismic lateral earth pressure are included in Appendix IV. 

15.10 Lateral Earth Pressure Due to Abutment 1 Pile on Soil Nail Wall 

The foundation pile of Abutment 1 of NB 101 POC will be behind the soil nail wall. The soil 

nail wall in front of the CIDH concrete piles of Abutment 1 will be subject to additional 

lateral pressure due to the seismic deflection of the CIDH concrete under the seismic loading 

condition.  

The relative geometry of the soil nail wall and Abutment 1 of the NB 101 POC, the soil 

reaction of the Abutment 1 CIDH concrete pile provided by Biggs Cardosa Associates and 

the calculations for the lateral pressure exerted on the soil nail wall are included in Appendix 

IV.  

15.11 Soil Nail Wall Deflection 

The maximum soil nail wall deflection is estimated to be in the order of 0.9 inches provided 

the soil nail wall is properly constructed with staged construction for excavation and 

installation of soil nail etc. For the passive earth retaining system, enough deflection at the 

top of the retaining wall is required for the earth retaining system to be designed in an active 
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condition. The estimated wall deflection, 0.9 inches, is based on the soil type and the wall 

height and does not depend on the live load surcharge since the live load surcharge is 

assumed to be negligible. This estimated deflection should be considered acceptable for the 

soil nail wall of this project. 

16.0 CONSTRUCTION CONSIDERATIONS 

General 

To a degree, the performance of any structure is dependent upon construction procedures 

and quality. Hence, observation of foundation construction should be carried out by the 

responsible Agency. If the encountered subsurface conditions differ from the basis of our 

recommendations, Parikh 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. 

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 own 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 State regulatory agencies. 

Existing Utilities 

a) A safe working distance from underground and overhead utilities should be provided 

during construction work. If this is not possible, the utility lines may need to be cleared 

from the site before the start of construction work. 

Excavations  

b) The soil nail wall should be constructed by the “Top-Down Construction Method”. That 

is the soil will be installed during the excavation. Traffic load during construction/live 

load surcharge should be kept at a minimum distance of 10 feet away from the soil nail 

wall. 
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c) Based on the available boring data, the subsurface soil conditions at the project site consist 

of medium dense sand, underlain by soft to medium stiff lean/fat clay and silt. No cobbles 

and/or cobbles were encountered in the field exploration performed in 2018. In our opinion, 

conventional equipment could be used to excavate on-site soil materials. It is possible that 

unknown old buried utilities or abandoned structures, concrete rubble etc. may be 

encountered during excavation. This might require special equipment and additional efforts 

to remove these buried objects or obstructions. 

Excavations should not be expected to stand vertically without any support.  According to 

OSHA Safety Standards, temporary excavations with personnel working within the 

excavations should be sloped or shored if the excavations are deeper than 5 feet. All 

temporary excavations should be made and supported in accordance with California OSHA 

Safety Standards.  

The slope height, inclination, and excavation depths should not exceed those specified in 

local, state, or federal safety regulations. The design of the temporary slopes by the 

contractor or his specialty subcontractor should conform to the OSHA’s “Guidelines for 

Excavations and Temporary Sloping”. The contractor or responsible subcontractor should 

develop their design based on the existing soil/site condition and subsurface soil conditions 

exposed at the time of construction. 

For excavations up to 20 feet deep in homogenous soils, OSHA guidelines state that the 

maximum allowable slope should be 3/4H: 1V, 1H:1V and 1-1/2H:1V for Types A, B and 

C soil, respectively (In general, Type A soils are stronger; Type B soils are intermediate, 

and Type C soils are weaker). Based on our evaluation of the materials encountered in our 

borings and the borings previously performed by others, the native soil on site should be 

considered as OSHA Type C soil. All un-shored slopes less than 20 feet deep should be 

excavated to inclination no steeper than 1-1/2H: 1V unless shored with applicable safety 

standard. It should be noted that the slope ratios recommended by OSHA are for temporary, 

un-surcharged slopes.  Traffic and surcharge loads should be kept back at least 15 feet from 

the top of the excavations unless they are accounted for in the design of the support system.  

Exposed slopes should be kept moist (but not saturated) during construction. The 

temporary cut slopes discussed above assume that the groundwater is maintained below the 

bottom of excavation at all time during construction.  
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Strength softening, sloughing and erosion could be expected for the bare surficial soil 

materials if the temporary slopes are exposed to weather and rain for an extended period of 

time. Stiff clays also tend to develop soil creep due to seasonal change in moisture content 

resulting in sloughing. Therefore, adequate surface protection should be provided to protect 

the slope surface from erosion, excessive drying and/or saturation during construction.  

Others 

d) Due to sand, gravel and soft soil conditions encountered in the boring, drilling for the 

soil nails may experience cave-in conditions and it would be difficult to maintain the 

holes open. Also, special measures such as “Initial Shotcrete” may be required to prevent 

sloughing of the face during construction. 

e) Caltrans specifications for soil nail and stability test for cut prior to construction are 

recommended. The strength of the soil nails shall be verified during construction using 

proof tests on nails. Appropriate drainage shall be provided behind the soil nail walls. 

The facing should be reinforced and shotcreted expeditiously. The contractor should 

make his own interpretation regarding constructability of the nails. Proper quality 

control by the contractor and appropriate inspections and testing should be implemented. 

17.0 NOTES TO DESIGNER 

The design loads and the configuration of the structure were provided by the structural 

designer. Should the loads exceed the ones provided in the tables given in this report or 

changes in the structure configuration, the Geotechnical Engineer must be contacted for 

further recommendations.  

18.0 PLAN REVIEW 

This report is prepared for the proposed “Blossom Hill Road Interchange Improvement – 

Retaining Wall No. 1”. We recommend that final plans for the proposed project to be reviewed 

by PARIKH 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 
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misinterpretations have occurred. However, design-build elements should be reviewed only 

from overall compliance standpoint. 

19.0 CONSTRUCTION OBSERVATION 

To a degree, the performance of any structure is dependent upon construction procedures and 

quality control measures.  Hence, geotechnical observation and testing of grading operations, 

and foundation excavations should be carried out by the Geotechnical Engineer.  If the 

subsurface conditions different from those forming the basis of our recommendations are 

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. 

20.0 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 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 
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facilities are planned, or if any variations or undesirable conditions are encountered during 

construction, our conclusions 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.  

The findings in this report are valid as of the present date.  However, changes in the subsurface 

conditions can occur with the passage of time, whether they are due to natural processes or to 

the works of man, on this or adjacent properties.  In addition, changes in applicable or 

appropriate standards occur, whether they result from legislation or from the broadening of 

knowledge.  Accordingly, the findings in this report might be invalidated, wholly or partially, 

by changes outside of our control. 

 

Respectfully submitted, 
PARIKH CONSULTANTS, INC. 

 

 

 

 

Alston Lam, P.E., G.E. 2605    Y. David Wang, Ph.D., P.E., 52911 

Project Engineer     Senior Engineer 
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LOG OF TEST BORINGS 
 
 
 
 
 
 
 
 
 
 



APPENDIX II 

FIELD EXPLORATION 

All the test borings were drilled with a truck-mounted drill rig using 8-inch diameter hollow-
stem auger and switched to rotary-wash drilling method with -inch diameter drilling 
bit. The soil samples were obtained from the borings during drilling at various depths by 
driving a 2.5 inches Inside Diameter (I. D.) Modified California Sampler or a 1.375 
inches I.D. Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was 
driven into the subsurface soils under the impact of a 140 pounds hammer having a 
free fall of 30 inches.  The blow counts required to drive the sampler for the last 12 inches 
are presented on the Logs of Test Borings, Appendix II. (When correlating standard 
penetration data in similar soils, the blow counts for the Modified California sampler 
can be converted to equivalent Standard Penetration Test sampler by multiplying a 
factor of 0.65). Pocket penetration tests were also performed on clay samples to evaluate 
their consistency. Upon completion of drilling, the boreholes were backfilled with cement 
grout.  

The borings were drilled under the technical supervision of our engineers, who classified 
and continuously logged the soils encountered during drilling and supervised the collection 
of soil samples at various depths for visual examination and laboratory testing. The soil 
samples were visually classified in the field according to the Caltrans “Soil and Rock 
Logging, Classification and Presentation Manual” (2010 Edition) and then transported to our 
laboratory for further evaluation and testing.  

The descriptions of the soils encountered and relevant boring information are presented on 
the Log of Test Borings attached in Appendix II.  The laboratory test methods and results 
are presented in Appendix IV.  The logs presented in Appendix II were prepared from 
the field logs which were edited after visual re-examination of the soil samples in the 
laboratory and results of classification tests on selected soil samples as indicated on the logs.  

The descriptions and related information presented on these logs of test borings depict 
subsurface conditions only at the locations indicated on the plan and on the particular date 
noted on the logs. 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 location 
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 at these 
locations due to environmental changes. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

LOG OF TEST BORINGS 
(BORING R-18-NO-101) 





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE LOG OF TEST BORINGS 
(BORING R-18-SC-002) 
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LABORATORY TEST RESULTS 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 

  
 
 
 
 
 

LABORATORY TEST SUMMARY 
 
 
 



 
APPENDIX III 

LABORATORY TESTS 
 
Classification Tests 

The field classification of the samples was visually verified in the laboratory according to the Unified Soil 
Classification System.  The results are presented on “Log of Test Borings”, Appendix II. 

Moisture-Density 

The natural moisture contents were determined for selected undisturbed samples of the soils in accordance 
with American Standard Test Method (ASTM) D-2216 and dry unit weights were calculated based on 
natural moisture contents and total unit weights. This information was used to classify and correlate the 
soils. The results are presented on Plate III-1, "Laboratory Test Summary ", Appendix III. 

Atterberg Limits 

The Atterberg Limits were determined for selected samples of the fine-grained materials.  These results 
were used to classify the soils, as well as to obtain an indication of the expansion potential with variations 
in moisture content.  The Atterberg Limits were determined in accordance with ASTM D-4318. The results 
of the test are presented on Plate III-2, "Plasticity Chart", Appendix III. 

Unconfined Compression Tests 

Strength tests were performed on selected undisturbed samples using unconfined compression machine. 
Unconfined compression tests were performed in accordance with ASTM D 2166. The results are presented 
on Plates III-3A through III-3D, "Unconfined Compression Test", Appendix III. 

Corrosion Tests 

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils. The 
pH and minimum resistivity tests were performed according to California Test Method CT-643.  Sulfate 
(California Test Method CT-417) and chloride (California Test Method CT-422) tests were performed by 
Sunland Analytical.  The test results are presented on Plates III-4A and III-4B, Appendix III. 
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R-18-NO-101 1 3.0 SC 19.3 -
R-18-NO-101 2 6.0 SC 21.1 -
R-18-NO-101 3 11.0 SM 12.2 -
R-18-NO-101 4 16.0 CH 18.1 -
R-18-NO-101 5 21.0 CL 17.4 - 26 17 9
R-18-NO-101 6 26.0 ML 9.1 - NP NP NP
R-18-NO-101 7 31.0 CL-ML 18.9 106.3   0.46
R-18-NO-101 8 36.0 CL-ML 18.2 108.9   0.55
R-18-NO-101 9 41.0 ML 25.5 98.7 NP NP NP   0.17
R-18-NO-101 10 44.5 ML 30.3 -
R-18-NO-101 11 56.0 ML 21.6 104.5   0.43
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UNCONFINED COMPRESSION TEST



Boring No.: 1.85
Sample No. : Shear Strength (ksf) 0.92
Depth (feet): 10.8
Sample Type: Initial Dry Density (pcf): 106
Test Method Water Content (%): 18.9
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: III-3A
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Boring No.: 2.18
Sample No. : Shear Strength (ksf) 1.09
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 109
Test Method Water Content (%): 18.2
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:
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Boring No.: 0.69
Sample No. : Shear Strength (ksf) 0.34
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 99
Test Method Water Content (%): 25.5
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:
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Boring No.: 1.72
Sample No. : Shear Strength (ksf) 0.86
Depth (feet): 15.0
Sample Type: Initial Dry Density (pcf): 105
Test Method Water Content (%): 21.6
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:
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CORROSION TEST 



PLATE NO.: III-4A



 Sunland Analytical
   11419 Sunrise Gold Cir.#10
   Rancho Cordova, CA 95742
            (916) 852-8557

                                                                    Date Reported  09/26/18
                                                                   Date Submitted  09/21/18

To:       Nasir Ahmad
            Parikh Consultants Inc.
            2360  Qume Dr. Suite A
            San Jose, CA,  95131

From:  Gene Oliphant, Ph.D.  \  Randy Horney
            General Manager    \ Lab Manager

     The reported analysis was requested for the following:
Location : 2016-146-BOC   Site ID:  R18-SC-002
     Thank you for your business.

* For future reference to this analysis please use SUN # 78103 - 163333 
---------------------------------------------------------------------------------------------------------------------------------------------

EVALUATION FOR SOIL CORROSION

Soil pH                                            7.36
Minimum Resistivity                    1.88         ohm-cm (x1000)
Chloride 9.4  ppm 0.0009   %
Sulfate-S   29.7  ppm 0.003   %

METHODS:
pH and Min.Resistivity CA DOT Test #643 Mod.(Sm.Cell)
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

PLATE NO.: III-4B
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ACCELERATION RESPONSE SPECTRUM (ARS) 
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ARS CURVE 
 



Site Information Recommended Response Spectrum

Latitude: 37.2579

Longitude -121.7993

VS30 (m/s) = 195 0.0 0.612 1 1 0.612

Z 1.0 (m) = N/A 0.1 1.05 1 1 1.050

Z 2.5 (km) = N/A 0.2 1.309 1 1 1.309

0.3 1.332 1 1 1.332

6.89 0.5 1.205 1 1 1.205

1.0 0.869 1.2 1 1.043

2.0 0.537 1.2 1 0.644

Governing  Curve: 3.0 0.34 1.2 1 0.408

4.0 0.243 1.2 1 0.292

5.0 0.194 1.2 1 0.233

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

Project No.: 2016-146-RW1 APPENDIX IV-2A

Caltrans Online Probabilistic ARS

2. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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Derived from USGS 
Unified Hazard Tool. 
Dist (km) =
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SPECTRUM COMPARISON 
 



Site Information

Latitude: 37.2579 0.0 0.367 0.612

Longitude -121.7993 0.1 0.496 1.050

VS30 (m/s) = 195 0.2 0.622 1.309

Z 1.0 (m) = N/A 0.3 0.679 1.332

Z 2.5 (km) = N/A 0.5 0.707 1.205

1.0 0.695 1.043

6.89 2.0 0.461 0.644

3.0 0.298 0.408

4.0 0.209 0.292

5.0 0.157 0.233

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

2. USGS Unified Hazard Tool (https://earthquake.usgs.gov/hazards/interactive/)

Project No.: 2016-146-RW1 APPENDIX IV-2B

Near Fault Factor,  
Derived from USGS 
Unified Hazard Tool. 
Dist (km) =

RETAINING WALL NO. 1

SAN JOSE, CALIFORNIA

3. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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LIQUEFACTION ANALYSES 
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CALCULATIONS OF SHEAR WAVE VELOCITY 
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LATERAL EARTH PRESSURES 
 



Project Name/Number: 2014‐136‐RW1 By: EO
Structure Name/Number: Blossom Hill Road Soil Nail Date: 11/27/2018

Parameters
Angle in 
degrees

I 33 (Friction Angle of Soil)
D 18.5 (Backfill angle with horizontal)
E 90 (Wall backface angle with horizontal)
G 22.78 (Friction Angle between Soil and the backface of the wall)

a 0.345

Coulomb Active Lateral Pressure Coefficient (Ka)



Project Name/Number: 2014‐136‐RW1 By: EO
Structure Name/Number: Blossom Hill Road Soil Nail Date: 11/27/2018

Parameters
Angle in 
degrees

Angle in 
Radians

I 33 0.576 (Friction Angle of Soil)
i 18.5 0.323 (Backfill angle with horizontal)
E 0 0.000 (Wall backface angle with vertical)
G 22.11 0.386 (Friction Angle between Soil and the backface of the wall)

kh (no unit) 0.204

kv (no unit) 0

TMO (rad) 0.201

ae 0.70

M‐O Seismic Active Lateral Pressure Coefficient (KAE)

Incremental Lateral Seismic Earth pressure=(Kae-Ka)*UW/2*H2 = 22.2H2 lb/ft



 

 

 
 
 
 
 
 
 
 
 
 
 
 
LATERAL LOAD FROM NB101 POC ABUTMENT 1 PILE TO SOIL NAIL 

WALL 
 



5'-7" from
 face of pile to back of wall 
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BEARING CAPACITY ANALYSES 
 



Project No: 2016-146-RW1 Date: 3/19/2019
Project Name: Blossom Hill RW1 By: EO
Structure Soil Nail Wall

Input Parameters LRFD Resistance Factors
Unit weight, γ (pcf) 125 Strength 0.55
Cohesion, c  (psf) 0 Seismic 1.00
Friction Angle, φ (deg) 35
Width, B (feet) 2.25
Length, L (feet) 150
Depth, D (feet) 2
Load Inclination, θ (deg) 0
Water Depth, Dw (feet) 0
Factor of Safety, FS 3

Calculated Parameters Bearing Capacity
Kp 3.69 (Under Vertical Load)
sc 1.01 qult (ksf) 7.99
sq 1.01
sγ 1.01 qservice,all (ksf) 2.66
dc 1.34 qstr (ksf) 4.39
dq 1.17 qseis (ksf) 7.99
dγ 1.17
ic 1.00
iq 1.00
iγ 1.00
Nq 33.30
Nc 46.12
Nγ 37.15
Overburden above footing, σzD' (psf) 125.20
Eff. UW below footing, γ' (pcf) 62.60

Meyerhof Bearing Capacity Calculation
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FOUNDATION REPORT 
BLOSSOM HILL ROAD INTERCHNAGE IMPROVEMENT 

RETAINING WALL NO. 2 (BRIDGE NO. 37E0126) 
SAN JOSE, CALIFORNIA 

04-SCl-101, R28.4/R28.9 EA 04-1K280 

1.0 INTRODUCTION 

This foundation report presents the results of our geotechnical engineering investigation for the 
proposed “US 101/Blossom Hill Road Interchange Improvement Project – Retaining Wall No. 
2” in San Jose, California, hereinafter referred to as “PROJECT”.  The work was performed in 
general accordance with the scope of work outlined in our proposal to HMH Engineers 
(Designer).   

The geotechnical recommendations presented in this report are intended for design input and are 
not intended to be used as specifications.  In addition, the data provided in this report including 
these geotechnical recommendations should not be used for bidding purposes or for construction 
cost estimates. If the report is provided as a reference document, any interpretation of the data 
and recommendations should be the sole responsibility of the user and PARIKH Consultants, 
Inc. (PARIKH) shall not be liable for any consequences. PURPOSE AND SCOPE OF WORK 

The purpose of this investigation was to evaluate the general subsurface soil 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 project site including review of boring data, laboratory testing of the 
representative soil samples, performing engineering analyses based on the field and laboratory 
data, and preparation of this foundation report. The recommendations in this report are based on 
the field exploration performed by Parikh, general plan and foundation plan provided by the 
Biggs Cardosa Associates (Structural Designer). 

2.0 REFERENCES 

The following documents were used to develop the recommendations presented in this report: 

a) Caltrans Department of Transportation, 2010, Soil & Rock Logging, Classification, and 
Presentation Manual, Office of Structural Foundations California Department of 
Transportation. 
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b) Dibblee, T.W., and Minch, J.A., Geologic Maps of San Jose East (DF-155) and Santa 
Teresa Hills (DF-158) quadrangles, 2005 

c) Caltrans ARS Online Web Tool (http://dap3.dot.ca.gov/ARS_Online/) 

d) AASTHO Bridge Design Specifications – Sixth Edition with California Amendments 

e) Caltrans Department of Transportation, “Seismic Design Criteria”, Version 1.7, April 
2013. 

f) California Department of Transportation, 2018, Standard Specifications, Sections 1 
through 95. 

g) California Department of Transportation Division of Engineering Services Materials 
Engineering and Testing Services Corrosion and Structural Concrete Field Investigation 
Branch Corrosion Guidelines Version 3.0, March 2018. 

h) Caltrans Division of Engineering Services Geotechnical Services “Foundation Reports 
for Earth Retaining Systems (ERS)”, June 2017. 

3.0 PROJECT DESCRIPTION 

The project proposes to modify the US 101/ Blossom Hill Road Interchange to improve traffic 
operations and connectivity for pedestrians and bicyclists along Blossom Hill Road. The existing 
Blossom Hill Road Interchange consists of two separate overcrossing structures over US 101 
with partial cloverleaf ramps. The project is located within the City of San Jose, in Santa Clara 
County. It will be implemented as a locally-funded project with the City of San Jose performing 
advertisement, award and administration (AAA) of the construction contract through a Caltrans 
encroachment permit. 

Blossom Hill Road is a key connector between job locations, mixed-use housing, commercial 
development and recreational opportunities in an area where San Jose is focused on developing 
greater internalization of automobile trips, increased use of transit and expanded active 
transportation. The level-of-service for existing and forecasted traffic is deficient for existing 
developments and nearby proposed projects. The configuration of the existing interchange and 
ramp intersections along Blossom Hill Road are not consistent with the latest standards for 
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accommodating balanced use by vehicles, bicyclists and pedestrians. 

The proposed project improvements will occur along Blossom Hill Road from east of the 
Monterey Road / Blossom Hill Road grade separation to the US 101 Northbound Off-Ramp / 
Coyote Road intersection.  All improvements will be constructed within existing Caltrans and 
City of San Jose rights-of-way. 

In addition, the existing 5-foot sidewalk on the north side of Blossom Hill Road will be replaced 
with a 10-foot to 12-foot wide Class I Bike/Pedestrian path. The Class I Bike/Pedestrian path 
will cross over the northbound diagonal on-ramp by constructing a truss type pedestrian 
overcrossing, with an easterly approach consisting of a short span concrete slab bridge and 
Mechanically Stabilized Embankment (MSE) walls, and will connect to the existing sidewalk 
and bike lanes at the US 101/Northbound Off-Ramp / Coyote Road intersection.   

The following bridge structures and retaining walls would be modified or constructed in 
association with the “US 101/Blossom Hill Road Interchange Improvement Project” and path: 

1. Blossom Hill Road Overcrossing (OC) (Widen) (Bridge No. 37-0348). 
2. NB 101 On-Ramp Pedestrian Overcrossing (POC) (Bridge No. 37-676). 
3. SB 101 Off-Ramp Pedestrian Undercrossing (PUC) (Bridge No. 37-675J). 
4. SB 101 On-Ramp PUC (Bridge No. 37-675K). 
5. Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125). 
6. Retaining Wall No. 2 (MSE Wall)(Bridge No. 37E0126). 

This foundation report is for the “Retaining Wall No. 2”. A map showing the project location 
and its vicinity is presented in Appendix I. The following foundation reports will be separately 
submitted: 

1. Foundation Report for Blossom Hill Road OC (Widen) (Bridge No. 37-0348). 
2. Foundation Report for NB101 On-Ramp POC (Bridge No. 37-676). 
3. Foundation Report for SB101 Off-Ramp PUC (Bridge No. 37-675J). 
4. Foundation Report for SB101 On-Ramp PUC (Bridge No. 37-675K). 
5. Foundation Report for Retaining Wall No. 1 (Soil Nail Wall)(Bridge No. 37E0125). 

The following is the information of approximate wall locations, type of walls, and maximum 
wall heights for Retaining Wall No. 2 provided by the structural designer. 
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TABLE 1 – SUMMARY OF PROPOSE RETAINING WALL NO. 2 
Retaining 
Wall 
 

Wall Type Location 
(Along approx. 
Station.) 

Retaining Wall 
Maximum 
Design Height (ft) 

Top of Footing Elev. (ft) Total 
Length 
(ft) 

Retaining 
Wall No. 2 

MSE (Back-to-
Back) 

“RW2” 1+00.00 
to “RW2”6+34.75  

14.17 Varies between +208.42 ft, 
and +213.02 along the wall 

534.75 

Our recommendations in this report are based on the above information.  Any major deviation 
should be reported to PARIKH for consideration. 

The datum used to reference the elevation in this report: 

a) All elevations referenced within this report are based on the North American Vertical 
Datum of 1988 (NAVD 88), unless otherwise noted. To convert elevation at this site 
from National Geodetic Vertical Datum of 1929 (NGVD 29) to NAVD 88, we added 
1.8 feet to the NGVD 29 elevation. 

b) Horizontal Datum: CCS83, Zone 3, Epoch 2010.00 in Survey Feet. 

4.0 EXCEPTIONS TO POLICY 

Normal procedures were used in the field exploration and geotechnical recommendations for the 
proposed Retaining Wall No. 2. There is no exception to the Caltrans Department policy and 
procedures relating to the investigation or design of the proposed Retaining Wall No. 2.  

5.0 AS-BUILT DATA 

No as-built data is available along the wall alignment 

6.0 SITE CONDITIONS 

The general project area is the existing interchange of Blossom Hill Road at Route 101 in San 
Jose, Santa Clara County, California. The existing grade of Route 101 in the vicinity of the 
”Blossom Hill Road OC” is generally level at approximately Elev. 200 feet. The existing 
elevation of Blossom Hill Road at the location of the planned retaining wall ranges from 
approximately 210 feet to 215 feet. 
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7.0 FIELD EXPLORATION AND FIELD TESTING PROGRAM 

Field Exploration  

Borings R-18-NO-102 and R-18-NO-103 were drilled along the alignment of the proposed 
retaining wall in August 2018. The field exploration was performed by the drilling contractor, 
Geo-Ex Subsurface Exploration. The completion date, drill rig type, hammer energy ratio, 
location, approximate ground elevation and depth of these borings are summarized in the tables 
below.  

TABLE 2 – SUBSURFACE INVESTIGATION SUMMARY 
Boring No. Completion 

Date 
Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency (%) 

Approx. Ground 
Elev. (ft) 

Boring 
Depth (ft) 

R-18-NO-102 9/10/2018 CME 75 Automatic 78 213.0 51.5 

R-18-NO-103 8/13/2018 CME 75 Automatic 78 210.0 46.5 

TABLE 3 - SUMMARY OF BORINGS 

Boring No. “BP” Line Station (ft) Offset (ft) Boring Depth (ft) Approx. Ground Elev. (ft) 

R-18-NO-102 38+65 16.0 Rt. 51.5 213.0 

R-18-NO-103 40+85 4.0 Rt. 46.5 210.0 

The approximate locations of the soil borings are shown on the “Boring Location Map”, Plate 1. 
The descriptions of the soil materials encountered in the field exploration and relevant boring 
information are presented on the LOTB included in Appendix II.  

Field Testing 

a) The current investigation borings (by Parikh) were advanced using a truck-mounted 
CME-75 drill rig with 8-inch hollow-stem auger and 3 ¼ inch rotary wash drilling method. 
The soil samples were obtained from the borings during drilling at various depths by driving 
a 2.5-inch Inside Diameter (I. D.) Modified California Sampler or a 1.375-inch I.D. Standard 
Penetration Sampler (ASTM Test Method No. 1586).  The sampler was driven into the 
subsurface soils under the impact of a 140 pounds hammer having a free fall of 30 inches.  
The blow counts required to drive the sampler for the last 12 inches are presented on the 
LOTB, Appendix II. (When correlating standard penetration data in similar soils, the blow 
counts for the Modified California sampler can be converted to equivalent Standard 
Penetration Test sampler by multiplying a factor of safety of 0.65); 

b) Pocket penetration tests were also performed on clay samples to evaluate their 
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consistency.  

Details of Field Exploration 

All the test borings were drilled with a truck-mounted drill rig using 8-inch hollow-stem auger 
with rotary-wash drilling method. The borings were drilled under the technical supervision of 
our engineers, who classified and continuously logged the soils encountered during drilling and 
supervised the collection of soil samples at various depths for visual examination and laboratory 
testing. The soil samples were visually classified in the field according to the Unified Soil 
Classification System and then transported to our laboratory for further evaluation and testing. 
Upon completion of drilling, the boreholes were backfilled with cement grout. 

The logs presented in Appendix II were prepared from the field logs which were edited after 
visual re-examination of the soil samples in the laboratory and results of classification tests on 
selected soil samples as indicated on the logs.  

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 at these locations due to environmental changes. 

8.0 LABORATORY TESTING PROGRAM 

The following laboratory tests were performed on selected soil samples collected during field 
exploration to evaluate the physical and engineering properties of the subsurface soils at the 
project site to support the foundation recommendations:  

a) Laboratory determination of Moisture Contents (ASTM D-2216); 
b) Atterberg Limits (ASTM D-4318);   
c) Particle Size Analysis (ASTM D-422);  
d) Unconfined Compression Test (ASTM D-2166);  
e) Corrosivity Test (California Test Method T-643, T-422, and T-417).  
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The laboratory test methods and test results are presented on plates included in Appendix III. 
Laboratory test results for moisture content, total unit weight, unconfined compression, Plasticity 
Index and grain size classification of the soil samples are summarized in the table in Appendix 
III. 

9.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

Geology 

General geologic features pertaining to the project site were evaluated by reference to the 
“Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the San Jose East Quadrangle, 
Santa Clara County, California; Dibblee Geological Foundation DF-155, scale 1:24,000” and 
“Dibblee, T.W.; and Minch, J.A., 2005, Geologic Maps of the Santa Teresa Hills Quadrangle, 
Santa Clara County, California; Dibblee Geological Foundation DF-158, scale 1:24,000”.  

Based on the geologic map, the project site subsurface soils consist of mainly Holocene 
surficial sediments with alluvial gravel, sand and clay soil of valley areas (Qa). The general 
geology of the project area is shown on the “Geologic Map”, Plate No. I-3. 

The descriptions of the subsurface soils encountered in the geotechnical explorations are 
consistent with the published geologic maps. 

Subsurface Conditions 

Based on Borings R-18-NO-102 and R-18-NO-103, the descriptions of the subsurface soil 
materials encountered in each of the exploratory boring are summarized in the table below. 
Detailed soil descriptions and location of the borings are presented on the LOTBs. 

TABLE 4 - SUMMARY OF SUBSURFACE SOIL CONDITIONS 

Boring No. Soil Description 

R-18-NO-102 Approximately 8 feet of medium dense silty sand with gravel and very dense silty gravel with sand, 
underlain by approximately 30 feet of very stiff to hard silt with sand, underlain by approximately 4 feet 
of medium stiff silt, underlain by approximately 5 feet of medium stiff lean clay, underlain by medium 
dense silty sand to the boring depth of 51.5 feet. 

R-18-NO-103 Approximately 4.5 feet of medium dense silty sand with gravel, underlain by approximately 15 feet 
of stiff to hard sandy silt, underlain by medium dense silty gravel/poorly graded gravel with silt and 
clayey sand to the boring depth of 46.5 feet.  
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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. 

10.0 GROUNDWATER 

Groundwater measured during the field exploration is summarized in the table below. 
TABLE 5 - SUMMARY OF MEASURED GROUNDWATER LEVEL 

Boring No. Date Depth (feet) Elevation (feet) 

R-18-NO-102 9/10/2018 28.0 185.0 

R-18-NO-103 8/13/2018 29.0 181.0 

Groundwater level is anticipated to vary with the passage of time due to seasonal groundwater 
fluctuations, variations in yearly rainfall, water elevations in the nearby creeks, surface and 
subsurface flows, ground surface run-off, and other environmental factors that may not be 
present at the time of the investigation.  

Measured groundwater elevation of Elev. 185.0 feet has been used for the engineering 
analyses.  

11.0 SITE SEISMICITY AND ANALYSES 

11.1 Seismic Sources 

The project is located in a seismically active part of northern California.  Many faults exist in the 
regional area. These faults are capable of producing earthquakes and may cause strong ground 
shaking at the site.  

Maximum magnitudes (Mmax) of some of the closest faults in the area are based on Caltrans ARS 
Online Website. These maximum moment magnitudes represent the largest earthquake a fault is 
capable of generating and is related to the seismic moment. The earthquake data of the active 
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faults in the project vicinity are summarized in the table below. 

TABLE 6- ARS DATA 
Fault (Fault ID) Maximum 

Magnitude of 
Fault, MMax 

Fault Type Site-to-Fault 
Distance, 

Rrup* (miles) 

Peak Ground 
Acceleration (PGA) 

Based on 
Deterministic Data 

(g) 

Silver Creek (148) 6.9 Strike Slip 2.06  0.417 

Hayward (Southern extension) (149) 6.7 Strike Slip 3.92  0.335 

Calaveras (Central) 2011 CFM (151) 6.9 Strike Slip 6.56 0.270 

Cascade fault (153) 6.7 Reverse 3.14 0.380 

Monte Vista-Shannon (154) 6.4 Reverse 4.93 0.293 

San Andreas (Santa Cruz Mts) 2011 CFM (158) 8.0 Strike Slip 11.95 0.251 
*Closest distance (mi) to the fault rupture plane as obtained from Caltrans ARS Online Website. 

11.2 Seismic Design Criteria 

The development of the Acceleration Response Spectrum (ARS) followed the standard 
Caltrans procedure by using Caltrans ARS Online webtool (Ver. 2.3.09). The ARS curve is 
based on several input parameters, including site location (longitude/latitude), average shear 
wave velocity for the top 100 feet (Vs30m), and other site parameters, such as fault 
characteristics and site-to-fault distances.   

Average shear wave velocities (Vs30m) for the top 100 feet at the project site was calculated 
by using established correlations and the procedure provided in the “Caltrans Design Manual 
(Version 2.0, 2012)”. The design method incorporates both deterministic and probabilistic 
seismic hazards to produce the design response spectrum.  

Based on all the available boring data, we have calculated the Vs30m. The Vs30m are 
summarized in the following table. 

TABLE 7- SUMMARY OF CALCULATED Vs30m 
Boring No. Boring Depth (ft) Rock Depth (ft) Vs30m (m/s) 

R-18-NO-102 51.5 
 

Not encountered 263 
R-18-NO-103 46.5 Not encountered 279 

The ARS was developed based on the shear wave velocity of 260 m/s. Average shear wave 
velocity calculation is included in Appendix IV. 
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The site location and the relevant parameters are summarized as follows, and the 
recommended design curve is presented on Appendix IV.  

Input 

• Site Location:  37.2573ºN/121.7943ºW  
• Average VS30m: 260 m/s 
• Depth to rock with a shear wave velocity of 1.0 km/sec (Z1.0) = N/A 
• Depth to rock with a shear wave velocity of 2.5 km/sec (Z2.5) = N/A 

Output 

• The recommended ARS curve is based on the maximum of the comparison of the 
deterministic data and Caltrans Probabilistic data. The recommended ARS curve at 
this site is based on the Probabilistic curve.  

• An adjustment factor for the near-fault effect was applied to the calculated spectral 
acceleration values. The increase of 20% to the spectral acceleration values 
corresponds to period longer than 1 second and linearly tapes to zero at a period of 0.5 
seconds. 

• Anticipated Peak Ground Acceleration (PGA): 0.648 g 
• Near Fault Effect: Yes 
• Basin Effect: No. The project site is not located within the limit of the Z2.5 contour 

map for Northern California.  
• Governing Fault is the Silver Creek Fault (Fault I.D.=148, Mmax=6.9) 

11.3 Seismic Hazards/Liquefaction Potential 

Potential seismic hazards may arise from three sources: surface fault rupture, ground shaking 
and liquefaction. Since no active faults pass through the site, the potential for fault rupture 
does not exist at the site.  As shown on the ARS Online Map, Plate No. IV-1, the closest active 
fault is Silver Creek fault, which is located approximately 2.1 miles northeast from the project 
site.  

11.3.1 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground 
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shaking and liquefaction.  

11.3.2 Seismic Ground Shaking 

Based on available geological and seismic data, the project site is expected to 
experience strong ground shaking. PGA of 0.648 g was estimated for the site which is 
discussed in Section 11.2. 

11.3.3 Surface Fault Rupture 

Since no known active fault passes through the project site and the project site is not 
within a state Alquist-Priolo Zone, the potential for fault rupture does not exist. 

11.3.4 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 liquefaction potential was evaluated in accordance with the methods proposed by 
Youd, et al. (2001). The evaluation was done using the boring data from all the 
available borings using a Magnitude 6.9 earthquake and a peak ground acceleration of 
0.648 g (Caltrans Online Probabilistic ARS). This method compares the estimates of 
the earthquake-induced shear stress to the susceptibility of soil liquefaction. According 
to Bray (2006), liquefaction appears to occur in soils where these fines are either non-
plastic or are low plasticity silts and/or silty clays (PI<12%, and LL<37%), and with 
high water content relative to their liquid limit (w>0.85 LL). Estimated fine content 
has been added to the sand layers (without any sieve analyses) based on the visual 
inspection and soil classification of the soil sample. 

Based on the results of the liquefaction analyses, liquefaction potential may exist at 
the project site at the isolated locations for the loose to medium dense cohesionless 
soil encountered in the borings with the following estimated post-liquefaction 
settlements.  
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TABLE 8 - SUMMARY OF ESTIMATED POST-LIQUEFACTION SETTLEMENT 
Boring No. Estimated 

liquefiable 
Soil Depth (ft) 

Approx. 
Thickness 
(ft) 

Estimated 
liquefiable 
Soil Top 
Elev.(ft) 

Estimated 
liquefiable 
Soil Bottom 
Elev.(ft) 

(N1)60,CS Estimated Post-
liquefaction 
Settlement (inches) 

R-18-NO-102 38.5 4.0 174.5 170.5 4.7 1.1 
R-18-NO-103 28.0 5.0 182.0 177.0 13.4 1.1 

Based on the evaluation of liquefaction potential as shown above, it appears that the 
potentially liquefiable soils encountered are relatively deep and will not affect the 
bearing capacity of the wall. Liquefaction analyses are included in Appendix IV.  

Lateral Spreading 

Liquefaction-induced spreading has been defined as the “lateral displacement of large 
surficial blocks of soil as a result of liquefaction in a subsurface layer”. Lateral 
spreading refers to the more moderate movements of gently sloping ground due to soil 
liquefaction. As described by Bartlett and Youd (1992a; 1992b), liquefaction-induced 
lateral spreading occurs on mild slopes of 0.3% to 5% underlain by loose sand and 
shallow water. The geologic conditions conducive to lateral spreading (gentle surface 
slope, shallow water table, and liquefiable cohesionless soils) are frequently found 
along streams and other waterfronts in recent alluvial or deltaic deposits, as well as in 
loosely-packed, saturated, sandy fills.  

In our opinion, the potential for lateral spreading does not exist because it appears that 
there is no continuous layer of liquefiable soil or liquefiable layers at depths near 
ground surface.  

12.0 SCOUR EVALUATION 

There is no significant drainage or flowing bodies of water passing through or adjacent to the 
site. Therefore, scour should not be a design concern and was not considered for foundation 
design. 

13.0 CORROSION EVALUATION 

The corrosion investigation for this project was performed on a selected sample from borings 
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drilled in 2018 in general accordance with the provisions of California Test Methods 417, 422 
and 643. A summary of the corrosion test results is presented in the table below, and the test 
results are presented in Appendix III.  

TABLE 9 - SUMMARY OF CORROSION TEST RESULT 
Boring Approx. Sample 

Depth (feet) 
Minimum Resistivity 

(ohms-cm) 
PH Water-soluble 

Chloride (ppm) 
Water-soluble 
Sulfate (ppm) 

R-18-NO-102 26.0 1,150 7.89 15.8 74.8 

According to the Section 10.7.5. of the AASHTO LRFD Bridge Design Specifications (BDS) – 
Sixth Edition (2012) with Caltrans Amendment, the following soil, water or site conditions shall 
be considered as indicators of potential pile corrosion or deterioration: 

• Minimum resistivity equal to or less than 1,000 ohm-cm, 

• Chloride concentration equal to or greater than 500 ppm, 
• Sulfate concentration equal to or greater than 2,000 ppm, 
• pH equals to or less than 5.5 
• Landfills and cinder fills, 
• Mines or industrial drainage, 
• Suspected chemical wastes, and  
• Stray currents. 

Per Caltrans Corrosion Guidelines (Version 3.0, March 2018), Caltrans considers a project site 
to be corrosive for structural elements if one or more of the following conditions exist for the 
representative soil and/or water samples taken at the project site: 

• Chloride concentration equal to or greater than 500 ppm, or 
• Sulfate concentration equal to or greater than 1,500 ppm, or 
• pH equals to or less than 5.5. 

Therefore, the on-site soil materials should be non-corrosive according to the criteria above. 

14.0 GEOTECHNICAL RECOMMENDATIONS 

14.1 General 

No major adverse condition was noted for the planned retaining wall provided the 
recommendations presented in this report are incorporated into the final design and 
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construction.  Retaining wall plans should be reviewed by PARIKH prior to finalizing the 
plans to see that the intent of our recommendations is included in the plans.   

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 and subsurface soil conditions encountered in the soil borings at the project 
site.  Therefore, we should be notified in the event that these conditions are changed, so as to 
modify or amend our recommendations. 

14.2 Earthwork and Grading 

All grading operations should be performed in accordance with the project specifications and 
Caltrans Standard Specifications for Earthwork (Section 19). A representative from PARIKH 
or regulating agency should observe all excavated areas during grading and perform moisture 
and density tests on prepared subgrade and compacted fill materials.   

15.0 GEOTECHNICAL RECOMMENDATIONS FOR RETAINING WALL 

15.1 Description of the Recommended Retaining Wall 2 

This retaining wall is along the shoulder of Westbound Blossom Hill Road with 
Station from “RW2” 1+00 to “RW2” 6+34.75. This wall will be a back to back 
Mechanically Stabilized Earth Wall (MSE) supporting the eastern approach 
embankment for the planned “Northbound 101 On-Ramp Pedestrian Overcrossing 
Structure”. The anticipated total wall length is 534.75 feet with design height to a 
maximum height of 14.17 feet.  

15.2 Geotechnical Design Parameters 

Based on the boring data (R-18-NO-102 and R-18-NO-103) in the vicinity of the 
proposed wall, the subsurface soil conditions generally consist of interbedded layers 
of medium dense Silty Sands / very dense Silty Gravel within the first 10 feet followed 
by hard Silt/Sandy Silt layers up to about 35 feet (R-10-NO-103) and 15 feet (R-18-
NO-102) thick. Generalized soil profile and recommended parameters are shown in 
the table below. Groundwater was measured at Elev. +185.0 foot in Boring R-18-NO-
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102 and Elev. +181.0 feet in Boring R-18-NO-103 during drilling in September and 
August of 2018, respectively.  

TABLE 10 –DESIGN ANALYSIS SOIL PARAMETERS 

Layer No. Layer Boundaries Group Name Engineering Parameters** 

1 Existing Ground Elev. 213.0 to Elev. 205.0 Sand Φ = 34 deg., γ = 125 pcf 

2 Elev. 205.0 to Elev. 200.0 Clay Su = 1500 psf, γ = 125 pcf 

3 Elev. 200.0 to Elev. 185.0 Clay Su = 2000 psf, γ = 125 pcf 

4 Elev. 185.0 to Elev. 174.5 Clay Su = 1000 psf, γ = 65 pcf 

5 Elev. 174.5 to Elev. 170.5 Sand (Liquefiable*)  Φ = 30 deg., γ = 65 pcf 

   Sr = 200 psf, γ = 65 pcf 

6 Elev. 170.5 to Elev. 166.0 Clay Su = 900 psf, γ = 65 pcf 

7 Elev. 166.0 to Elev. 161.5 Sand Φ = 35 deg., γ = 65 pcf 

15.3 Description of External Loads (Surcharge) 

The external load acting on the proposed Retaining Wall No. 2 is the surcharge load 
with a varying magnitude depending on the retained wall height in accordance with 
AASHTO Table 3.11.6.4-2 acting uniformly in vertical direction behind the retaining 
wall.   

15.4 Susceptibility of Foundation Material to Erosion 

Based on the available boring data, the surficial soils generally consist of clayey and 
sandy soils. The proposed retaining wall is located more than 300 feet away from the 
nearby Coyote Creek. Therefore, the foundation soils along the wall alignment are not 
likely to be susceptible to erosion. The project civil/drainage designer should verify 
the aspect. 

15.5 Surface and Subsurface Drainage Systems 

According to the designer, the roadway runoff drains along the concrete barrier next 
to the wall. The runoff flows along this barrier until it reaches a dike along the roadway 
shoulder and drains into two inlets west of the retaining wall. The runoff from the 
2(H): 1(V) slope drains away from the wall into an unlined V-ditch running from “BP” 
Station 37+13.17 to Station 39+51.59. This V-ditch drains into an inlet and ultimately 
discharge through an existing outfall in Coyote Creek.  
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15.6 Earth Retaining Structure Foundations  

The project will require the construction of Mechanical Stabilized Embankment 
(MSE) walls based on the plan provided by the structural designer. Retaining Wall No. 
2 will be to retain the embankment fill behind the Abutment 6 of the NB101 On-Ramp 
POC. According to the structural designer, the wall type, the stations, the length and 
the retained height of the proposed MSE walls are summarized in Table 1. 

According to Caltrans “Bridge Design Aids 3-8 (April 2013)”, the embedment depth 
for the MSE wall should be a minimum of 0.1 H (H is the retained height of the MSE 
wall measured to the top of MSE panels) but not less than 2 feet. Based on the retained 
height of the proposed MSE walls, the embedment depth should be 2 feet minimum 
for this project. Based on the available boring information and anticipated embedment 
depth, the subsurface soil conditions generally consists of interbedded layers of 
medium dense sand/gravel and medium stiff to stiff lean/fat clay and silt, underlain by 
medium dense to dense sand.  

We have summarized the geotechnical recommendations for the proposed MSE wall 
below: 

a) Internal Design: ϕ = 34º, γ = 120 pcf 

b) External Design: 

- ϕ (Retained Backfill) = 34º/γ = 125 pcf 

- ϕ (Foundation) = 34º 

c) Live Load Surcharge (Location A only) = 120 lb/ft2; Live Load Surcharge 
(Pedestrian Load other than Location A) = 90 lb/ft2 

d) Dead Load Surcharge (Location A only) = 120 lb/ft2 

e) Average Soil Friction Angle of Embankment: ϕ = 34º (MSE wall backfill) 

f) Active Earth Pressure: A minimum active earth pressure of 36 pcf Equivalent Fluid 
Pressure (EFP) is recommended for design for level backslope per Caltrans 
Standard design practice. An active earth pressure coefficient (Ka) of 0.28 (based 
on ϕ of 34º) can be used to estimate additional loads due to the potential surcharge. 

g) Passive earth pressure should be ignored for the MSE Wall. 
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h) Incremental Seismic Lateral Pressure Coefficient: ∆KAE = 0.14 (∆KAE = KAE – KA 
= 0.42 – 0.28), based on NCHRP 611 approach, with ϕ of 34º, no cohesion, and a 
seismic coefficient, kh = 0.22 (~1/3*PGA). 

i) In accordance with AASHTO LRFD Section 11.10.5.3, the lateral resistance at the 
base of the MSE walls was estimated using the friction angle of the foundation 
soil. We recommend an ultimate friction coefficient of 0.58. Appropriate 
resistance factors should be applied per AASHTO LRFD BDS with California 
Amendments. 

j) Horizontal berm in front of the MSE wall founded on slopes to provide access for 
future maintenance activity or to act as a buffer to minor erosion should not be 
required for this project from geotechnical standpoint. 

k) The base width as recommended for Load Case 1 (BW ≥ 0.7H +18 inches) in 
Caltrans Bridge Design Aids (2011) is appropriate and can be used. “H”, the design 
height is the maximum height of a given section of the MSE.  

15.6.1 Bearing Capacity 

The recommended bearing capacities for various effective footing width are 
summarized in the table below: 

TABLE 11 – BEARING CAPACITY OF MSE WALL (RETAINING WALL NO. 2) 
H(4) (ft) Bearing Resistance 

Effective 
Width B’(4) 

(ft) 

Ultimate, 
qult (ksf) 

Service Limit State 
Permissible Net 

Contact Stress(1) (ksf) 

Strength Factored Gross 
Nominal Bearing Resistance 
for Controlling Load Case, 

φh
(2) = 0.65 (ksf) 

Extreme Event Factored 
Gross Nominal Bearing 
Resistance φh

(3) = 0.90 
(ksf) 

5.0 6.84 9.60 3.00 6.20 8.60 

7.5 6.10 9.60 3.10 6.20 8.60 

10.0 5.18 9.60 3.50 6.20 8.60 

12.5 6.87 9.60 2.90 6.20 8.60 
Notes:  
(1) The tolerable settlement under service load is assumed to be 3 inch. 
(2) Per Table 11.5.7-1 of the AASHTO LRFD BDS with California Amendment. 
(3) Per Section 11.5.8 of the AASHTO LRFD. 
(4) Based on Bridge Design Aids (April 2013 Attachment 2). 

15.6.2 Settlement 

The following parameters were assumed for the settlement evaluation based on the 
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empirical correlations, consolidation test results and our engineering judgements.    

a) Unconfined Compressive Strength tests result, when available, is used in the 
settlement calculations (if it is shown in the calculations spreadsheet).  

b) The pre-consolidation pressure (Pc) for the samples were estimated by using a 
factor of 0.25 (Su/p, Skempton 1954, 1957) and dividing the undrained strength 
(correlated/lab) with this factor. OCR is then calculated by dividing in-situ 
effective stress to Pc. Over-consolidated clays can be considered settling 
elastically per ASHTO LFRD Section C10.6.2.4.3. Clays with OCR greater than 
or equal to 2.5 is considered to be settling elastically and not considered in primary 
consolidation settlement calculations. 

c) In addition, the Cc/(1+e0) values are calculated based on our calibration/refitting 
of the original Lambe & Whitman correlations based on in-house lab results from 
previous projects. The water content from laboratory tests is used as an input to 
this correlation.  

d) For selected consolidation test samples, the parameters calculated from the 
consolidation tests are directly used for settlement calculations. 

Results of Settlement Evaluations 

Settlement analyses indicate that the upper-bound total settlement (elastic & 
consolidation) may be about 2.5 inches. The consolidation settlement by itself is about 
1.7 inches. The estimated settlements consist of settlement in the over-consolidated 
(OC) range for clay and elastic settlements for sands and clays (with OCR greater than 
or equal to 2.5) and normally-consolidated (NC) range for clays/silts. A consolidation 
coefficient of 0.08 ft2/day was used in the calculation based on the laboratory 
consolidation test results. Based on our calculations, a waiting period of 51 days is 
recommended after the placement of fill prior to the pavement construction. A 
maximum residual settlement of about 0.24 inches is expected after the waiting period 
along the wall alignment. A residual settlement of 0.24 inches is also estimated at 
“Location A” shown on General Plan provided by Designer.  

It appears that the estimated settlement should be acceptable for the proposed MSE 
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wall considering the estimated settlements consist of settlement in the NC range for 
clay/silt and OC range for clay and elastic settlements for sands and clays. It is 
anticipated that some of the estimated settlement should have been completed during 
the fill placement and construction of MSE wall panels.   

Settlement Monitoring 

It is recommended that settlement platforms be installed and settlement be monitored 
(per California Test 112) by the contractor during construction. Based on this, the 
settlement period may have to be modified. A minimum of four settlement platforms 
is recommended to be installed along the approach embankment. These settlement 
platforms should be evenly distributed along the length of the approach embankment. 
The settlement period may have to be adjusted base on the results of settlement 
monitoring.  

The settlement calculations are included in Appendix IV. 

15.6.3 Global Stability 

The global stability of the proposed MSE wall was evaluated under the static long-
term drained condition and short-term undrained pseudo-static condition. A 
commercial software “Slope/W 2012” Program by Geo-Slope International was used for 
the stability analyses with Spencer Method.  

Per Caltrans “Guidelines for Foundation Investigations and Reports”, pseudo-static 
analyses may be performed using a seismic coefficient equal to one third of the 
horizontal peak ground acceleration (1/3 x 0.648 g ~= 0.21g). A minimum factor of 
safety of 1.5 is required for the static condition and 1.1 is required for the pseudo-static 
condition.  

Minimum Factor of Safety of obtained under the static and “pseudo-static” conditions 
are summarized in the table below.  

TABLE 13 - SUMMARY OF PROPOSED MSE WALL STABILITY 
MSE Wall No. Direction Minimum Factor of Safety 

  Static (Long-Term) Pseudo-static 

Retaining Wall No. 2 Longitudinal 3.79 1.52 

Based on the results of the stability analyses, the proposed retaining wall has the 



HMH Engineers           
Blossom Hill Road Interchange Improvement – Retaining Wall No. 2 (Bridge No. 37E0126) 
Project No. 2016-146-MSE 
October 15, 2019 
Page 20 
 

 

adequate global stability under static long-term condition and pseudo-static conditions.  

The global stability analyses are included in Appendix IV. 

15.7 Seismic Lateral Earth Pressure 

The proposed retaining wall will experience increased lateral loads during 
earthquake shaking. The design needs to consider seismic event per the AASHTO 
LRFD (Sections 11.9.6 & 11.8.6). The additional horizontal forces recommended to 
simulate earthquake loads are dependent upon the magnitude of ground surface 
accelerations and the retained height of the retaining wall, together with the weight 
and type of material retained by the retaining walls. In general, the pseudo-static 
approach developed by Mononobe and Okabe (M-O) may be used to estimate the 
equivalent static force using a seismic coefficient Kh = 1/3 * Peak Ground 
Acceleration (PGA) per “Caltrans Geotechnical Manual (Mechanically Stabilized 
Embankment)”. According to Appendix A11.1.1.1 (California Amendment), the 
seismic incremental lateral earth pressure is assumed to have triangular distribution 
over wall height. Per Caltrans ARS Online, the anticipated PGA at the project site is 
about 0.648 g. Therefore, a Kh value of 0.22 g was used to evaluate the seismic lateral 
earth pressure. For overall project design, a seismic incremental lateral load of 
8.75*H2 lb per foot of wall (H is retained backfill height in feet) is recommended. 
The resultant force from the incremental seismic lateral earth pressure is triangularly 
distributed acting one-third of the retained height (H in ft) per California 
Amendments.  

The calculations of seismic lateral earth pressure are included in Appendix IV. 

16.0 CONSTRUCTION CONSIDERATIONS 

The sections are written primarily for the engineer responsible for the preparation of plans and 
specifications. The field investigation performed by us primarily address some of the design 
issues that will be encountered in the field during construction (such as temporary excavated 
slope) and was not intended to identify construction-related issues 

Prospective contractors for the project must evaluate construction-related issues on the basis of 
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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 own 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 State regulatory agencies. 

Existing Utilities 

A safe working distance from underground and overhead utilities should be provided during 
construction work. If this is not possible, the utility lines may need to be cleared from the site 
before the start of construction work. 

Excavations  

Based on the available boring data, the subsurface soil conditions at the project site consist of 
medium dense to very dense Silty Sand/Gravel and hard Sandy Silt within the first 10 feet of 
the existing ground surface. No cobbles and/or cobbles were encountered in the field 
exploration performed in 2018. In our opinion, conventional equipment could be used to 
excavate on-site soil materials. It is possible that unknown old buried utilities or abandoned 
structures, concrete rubble etc. may be encountered during excavation. This might require 
special equipment and additional efforts to remove these buried objects or obstructions. 

Excavations should not be expected to stand vertically without any support.  According to 
OSHA Safety Standards, temporary excavations with personnel working within the excavations 
should be sloped or shored if the excavations are deeper than 5 feet. All temporary excavations 
should be made and supported in accordance with California OSHA Safety Standards.  

The slope height, inclination, and excavation depths should not exceed those specified in local, 
state, or federal safety regulations. The design of the temporary slopes by the contractor or his 
specialty subcontractor should conform to the OSHA’s “Guidelines for Excavations and 
Temporary Sloping”. The contractor or responsible subcontractor should develop their design 
based on the existing soil/site condition and subsurface soil conditions exposed at the time of 
construction. 

For excavations up to 20 feet deep in homogenous soils, OSHA guidelines state that the 
maximum allowable slope should be 3/4H: 1V, 1H:1V and 1-1/2H:1V for Types A, B and C 
soil, respectively (In general, Type A soils are stronger; Type B soils are intermediate, and Type 
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C soils are weaker). Based on our evaluation of the materials encountered in our borings and 
the borings previously performed by others, the native soil on site should be considered as 
OSHA Type C soil. All un-shored slopes less than 20 feet deep should be excavated to 
inclination no steeper than 1-1/2H: 1V unless shored with applicable safety standard. It should 
be noted that the slope ratios recommended by OSHA are for temporary, un-surcharged slopes.  
Traffic and surcharge loads should be kept back at least 15 feet from the top of the excavations 
unless they are accounted for in the design of the support system.  Exposed slopes should be 
kept moist (but not saturated) during construction. The temporary cut slopes discussed above 
assume that the groundwater is maintained below the bottom of excavation at all time during 
construction.  

All excavations should be closely monitored during excavation/construction to detect any 
evidence of instability, soil creep, settlements, etc.  Appropriate mitigation measures and a 
comprehensive monitoring plan should be implemented to correct such situations.  

Fills to be placed on temporary slope excavation should be keyed and benched into the 
temporary slope material. The height of the key should not be more than 4 feet and the minimum 
width should be 6 feet. The frequency and location of the benches may be adjusted and modified 
in the field as necessary. 

Strength softening, sloughing and erosion could be expected for the bare surficial soil materials 
if the temporary slopes are exposed to weather and rain for an extended period of time. Stiff 
clays also tend to develop soil creep due to seasonal change in moisture content resulting in 
sloughing. Therefore, adequate surface protection should be provided to protect the slope 
surface from erosion, excessive drying and/or saturation during construction.  

17.0 NOTES TO DESIGNER 

The design loads and the configuration of the structure were provided by the structural 
designer. Should the loads exceed the ones provided in the tables given in this report or 
changes in the structure configuration, the Geotechnical Engineer must be contacted for 
further recommendations.  
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18.0 PLAN REVIEW 

This report is prepared for the proposed “Blossom Hill Road Interchange Improvement – 
Retaining Wall No. 2”. We recommend that final plans for the proposed project to be reviewed 
by PARIKH 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. However, design-build elements should be reviewed only 
from overall compliance standpoint. 

19.0 CONSTRUCTION OBSERVATION 

To a degree, the performance of any structure is dependent upon construction procedures and 
quality control measures.  Hence, geotechnical observation and testing of grading operations, 
foundation excavations, and observation of pile installations should be carried out by the 
Geotechnical Engineer.  If the subsurface conditions different from those forming the basis of 
our recommendations are 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. 

20.0 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; 
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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 conclusions 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.  

The findings in this report are valid as of the present date.  However, changes in the subsurface 
conditions can occur with the passage of time, whether they are due to natural processes or to 
the works of man, on this or adjacent properties.  In addition, changes in applicable or 
appropriate standards occur, whether they result from legislation or from the broadening of 
knowledge.  Accordingly, the findings in this report might be invalidated, wholly or partially, 
by changes outside of our control. 

 
Respectfully submitted, 
PARIKH CONSULTANTS, INC. 
 

 

 

 

Alston Lam, P.E., G.E. 2605    Y. David Wang, Ph.D., P.E., 52911 
Project Engineer     Senior Engineer 
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APPENDIX        II 
 
 
 
 
 
 

LOG OF TEST BORINGS 
 
 
 
 
 
 
 
 
 
 



APPENDIX II 

FIELD EXPLORATION 

All the test borings were drilled with a truck-mounted drill rig using 7-inch diameter hollow-
stem auger and switched to rotary-wash drilling method with -inch diameter drilling 
bit. The soil samples were obtained from the borings during drilling at various depths by 
driving a 2.5 inches Inside Diameter (I. D.) Modified California Sampler or a 1.375 
inches I.D. Standard Penetration Sampler (ASTM Test Method No. 1586).  The sampler was 
driven into the subsurface soils under the impact of a 140 pounds hammer having a 
free fall of 30 inches.  The blow counts required to drive the sampler for the last 12 inches 
are presented on the Logs of Test Borings, Appendix II. (When correlating standard 
penetration data in similar soils, the blow counts for the Modified California sampler 
can be converted to equivalent Standard Penetration Test sampler by multiplying a 
factor of 0.65). Pocket penetration tests were also performed on clay samples to evaluate 
their consistency. Upon completion of drilling, the boreholes were backfilled with cement 
grout.  

The borings were drilled under the technical supervision of our engineers, who classified 
and continuously logged the soils encountered during drilling and supervised the collection 
of soil samples at various depths for visual examination and laboratory testing. The soil 
samples were visually classified in the field according to the Caltrans “Soil and Rock 
Logging, Classification and Presentation Manual” (2010 Edition) and then transported to our 
laboratory for further evaluation and testing.  

The descriptions of the soils encountered and relevant boring information are presented on 
the Log of Test Borings attached in Appendix II.  The laboratory test methods and results 
are presented in Appendix IV.  The logs presented in Appendix II were prepared from 
the field logs which were edited after visual re-examination of the soil samples in the 
laboratory and results of classification tests on selected soil samples as indicated on the logs.  

The descriptions and related information presented on these logs of test borings depict 
subsurface conditions only at the locations indicated on the plan and on the particular date 
noted on the logs. 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 location 
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 at these 
locations due to environmental changes. 
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LABORATORY TEST RESULTS 
 
 
 
 
 
 
 
 
 
 



 
APPENDIX III 

LABORATORY TESTS 
 
Classification Tests 

The field classification of the samples was visually verified in the laboratory according to the Unified Soil 
Classification System.  The results are presented on “Log of Test Borings”, Appendix II. 

Moisture-Density 

The natural moisture contents were determined for selected undisturbed samples of the soils in accordance 
with American Standard Test Method (ASTM) D-2216 and dry unit weights were calculated based on 
natural moisture contents and total unit weights. This information was used to classify and correlate the 
soils. The results are presented on Plate III-1, "Laboratory Test Summary ", Appendix III. 

Atterberg Limits 

The Atterberg Limits were determined for selected samples of the fine-grained materials.  These results 
were used to classify the soils, as well as to obtain an indication of the expansion potential with variations 
in moisture content.  The Atterberg Limits were determined in accordance with ASTM D-4318. The results 
of the test are presented on Plate III-2, "Plasticity Chart", Appendix III. 

Grain Size Classification 

Grain size classification tests (ASTM D-422) were performed on selected samples of granular soil to aid in 
the classification.  The results are presented on Plates III-3, "Grain Size Distribution Curves", Appendix III. 

Unconfined Compression Tests 

Strength tests were performed on selected undisturbed samples using unconfined compression machine. 
Unconfined compression tests were performed in accordance with ASTM D 2166. The results are presented 
on Plates III-4A and III-4B, "Unconfined Compression Test", Appendix III. 

Corrosion Tests 

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils. The 
pH and minimum resistivity tests were performed according to California Test Method CT-643.  Sulfate 
(California Test Method CT-417) and chloride (California Test Method CT-422) tests were performed by 
Sunland Analytical.  The test results are presented on Plate III-5, Appendix III. 

Consolidation Tests 

Consolidation tests were performed on selected samples to determine the consolidation potential of the 
soils. The consolidation test was performed in general accordance with ASTM D 2435. The test results are 
presented on Plates III-6A through III-6F, Appendix III. 

 
 

 BLOSSOM HILL ROAD INTERCHANGE IMPROVEMENT 

RETAINING WALL NO. 2 

SAN JOSE, CALIFORNIA 
JOB NO.: 2016-146-MSE Appendix III  

 



 

 

 
 
 
 
 
 

  
 
 
 
 
 

LABORATORY TEST SUMMARY 
 
 
 



R-18-NO-102 1 3.0 SM 15.1 -
R-18-NO-102 2 6.0 GM 6.6 142.2
R-18-NO-102 3 11.0 ML 13.6 105.8
R-18-NO-102 4 16.0 ML 11.9 105.8   2.63
R-18-NO-102 5 21.0 ML 13.9 102.6
R-18-NO-102 6 26.0 ML 14.0 106.2   1.10
R-18-NO-102 7 31.0 ML - -
R-18-NO-102 8 36.0 ML 28.4 95.5 29 24 5
R-18-NO-102 9 41.0 ML 26.6 105.4 NP NP NP
R-18-NO-102 10 44.5 CL 19.3 -
R-18-NO-102 11 51.0 SM 13.1 - 9.9 14.6
R-18-NO-103 1 3.0 SM 9.8 -
R-18-NO-103 2 6.0 ML 9.7 92.7 NP NP NP
R-18-NO-103 3 11.0 ML - -
R-18-NO-103 4 16.0 ML 8.7 91.2
R-18-NO-103 5 21.0 GM 3.0 -
R-18-NO-103 6 26.0 GM 5.8 - 37.9 42.0
R-18-NO-103 7 31.0 GP-GM 9.7 - 62.0 5.9
R-18-NO-103 8 36.0 GP-GM 8.1 -
R-18-NO-103 9 41.0 GP-GM 6.6 -
R-18-NO-103 10 46.0 SC 21.7 - 3.7 37.7

% <
Sieve 200

% >
Sieve 4

Plasticity
Index

Plastic
Limit

Water
Content

Classi-
ficationDepth Liquid

Limit
Dry

Density
Sample
NumberBorehole

Unconfined
Shear

Strength
(tsf)

JOB NO: 2016-146-MSE PLATE NO: III-1

SAN JOSE, CALIFORNIA
RETAINING WALL NO. 2



 

 

 
 
 
 
 
 
 

  
 
 

ATTERBERG LIMITS 
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GRAIN SIZE DISTRIBUTION CURVE 
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UNCONFINED COMPRESSION TEST



Boring No.: 10.49
Sample No. : Shear Strength (ksf) 5.25
Depth (feet): 3.6
Sample Type: Initial Dry Density (pcf): 106
Test Method Water Content (%): 11.9
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: III-4A

Unconfined Compressive Strength (ksf):

RETAINING WALL NO. 2

SAN JOSE, CALIFORNIA

2016-146-MSE

Strain @ Failure ( % ):

SILT WITH SAND

MC - 2.416 inch dia. 
ASTM D2166
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UNCONFINED COMPRESSION TEST 



Boring No.: 4.39
Sample No. : Shear Strength (ksf) 2.19
Depth (feet): 5.2
Sample Type: Initial Dry Density (pcf): 106
Test Method Water Content (%): 14.0
Material Type:
Material Description:

Initial Height (inch): 5.00
Initial Diameter (inch):2.42

Initial Area (ft
2): 0.032

Strain Rate (inch/min):0.1

Remarks:

JOB NO.: PLATE NO.: III-4B

Unconfined Compressive Strength (ksf):

RETAINING WALL NO. 2

SAN JOSE, CALIFORNIA

2016-146-MSE

Strain @ Failure ( % ):
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MC - 2.416 inch dia. 
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UNCONFINED COMPRESSION TEST 



 

 

 
 
 
 
 
 
 
 
 
 

CORROSION TEST 



PLATE NO.: III-5



 

 

 
 
 
 
 
 
 
 
 
 
 

CONSOLIDATION TEST 



Page 1 of 3

One Dimensional Consolidation Properties
(Oedometer)

Client PARIKH CONSULTANTS Lab Ref
Project Blossom Hill Road 

Interchange Improv. RW2
Job 2016-146-

MSE
Borehole R18-NO-102 Sample 7
Location Depth 31

Test Details
Standard ASTM D2435-96 / AASHTO T216-94 Particle Specific 

Gravity
2.65

Sample Type Modified California Test Sample Lab. Temperature 72.0 deg.F
Method of Testing (A/B) A 

Sample Description Stiff Silt with Sand, brown
Variations from Procedure None

Specimen Details
Specimen Reference A Description

Depth within Sample 0.0000 in Orientation 
within Sample

Specimen Mass 0.1723 lb Condition Natural Moisture
Specimen Height 0.7500 in Preparation
Comments

Apparatus
Ring Number 1 Ring Diameter 2.0000 in
Ring Height 0.7500 in Ring Weight 0.1367 lb
Lever Ratio 1.00 : 1 Drainage Double-Sided 

Voids Ratio Vs Applied Pressure

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.1 1 10 100 1000

Pressure psi

Vo
id

s 
R

at
io

 

Plate III-6A
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One Dimensional Consolidation Properties
(Oedometer)

Client PARIKH CONSULTANTS Lab Ref
Project Blossom Hill Road 

Interchange Improv. RW2
Job 2016-146-

MSE
Borehole R18-NO-102 Sample 7
Location Depth 31

Initial Moisture 
Content*

23.0 %
(trimmings: 23.9 %)

Final Moisture Content 18.2 %

Initial Bulk Density 126.36 lb/ft3 Final Bulk Density 136.19 lb/ft3
Initial Dry Density 102.72 lb/ft3 Final Dry Density 115.25 lb/ft3
Initial Void Ratio 0.6106 Final Void Ratio 0.4354
Initial Degree of 
Saturation

99.91% Final Degree of Saturation 110.56%

Pre-consolidation 
Pressure

0.00 psi

* Calculated from initial and dry weights of whole specimen

Pressure
(Loading)

Load Increment 
Duration

Deformation
(Corrected)

d100   (Corrected) Coefficient of Consolidation (cv)

0.00
1.74 psi 9.000 min 0.0002 in -0.0014 in ----------
3.48 psi 1260.000 min 0.0013 in 0.0004 in ----------
6.96 psi 4080.000 min 0.0060 in 0.0035 in ----------
13.92 psi 1440.000 min 0.0136 in 0.0132 in 0.02127 in2/min
27.85 psi 1260.000 min 0.0254 in 0.0240 in 0.04234 in2/min
55.55 psi 1260.000 min 0.0392 in 0.0376 in 0.02934 in2/min
111.10 psi 1260.000 min 0.0577 in 0.0542 in 0.17582 in2/min
222.20 psi 4080.000 min 0.0779 in 0.0739 in 0.05896 in2/min
444.40 psi 1440.000 min 0.0994 in 0.0935 in 0.07490 in2/min
111.10 psi 381.000 min 0.0953 in --------- ---------
27.85 psi 960.000 min 0.0888 in --------- ---------
6.96 psi 381.000 min 0.0816 in --------- ---------

Method of Time Fitting Used Log Time

Plate III-6B
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One Dimensional Consolidation Properties
(Oedometer)

Client PARIKH CONSULTANTS Lab Ref
Project Blossom Hill Road 

Interchange Improv. RW2
Job 2016-146-

MSE
Borehole R18-NO-102 Sample 7
Location Depth 31

Tested By 
and Date:

Saman Mostafazadeh-Fard 11/15/18

Checked By 
and Date:

Emre Ortakci 11/19/18

Approved By 
and Date:

Emre Ortakci 11/19/18

Average Voids Ratio Vs Coefficient of Consolidation

0.42
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0.48

0.5

0.52
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Plate No: 

Plate III-6C
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One Dimensional Consolidation Properties
(Oedometer)

Client PARIKH CONSULTANTS Lab Ref
Project Blossom Hill Road 

Interchange Improv. RW2
Job 2016-146-

MSE
Borehole R18-NO-103 Sample 3
Location Depth 11

Test Details
Standard ASTM D2435-96 / AASHTO T216-94 Particle Specific 

Gravity
2.65

Sample Type Modified California Test Sample Lab. Temperature 72.0 deg.F
Method of Testing (A/B) A 

Sample Description Hard Sandy Silt, brown
Variations from Procedure None

Specimen Details
Specimen Reference A Description

Depth within Sample 0.0000 in Orientation 
within Sample

Specimen Mass 0.1100 lb Condition Natural Moisture
Specimen Height 0.7500 in Preparation
Comments

Apparatus
Ring Number 2 Ring Diameter 2.0000 in
Ring Height 0.7500 in Ring Weight 0.1370 lb
Lever Ratio 1.00 : 1 Drainage Double-Sided 

Voids Ratio Vs Applied Pressure

0.55

0.65

0.75

0.85
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Plate III-6D
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One Dimensional Consolidation Properties
(Oedometer)

Client PARIKH CONSULTANTS Lab Ref
Project Blossom Hill Road 

Interchange Improv. RW2
Job 2016-146-

MSE
Borehole R18-NO-103 Sample 3
Location Depth 11

Initial Moisture 
Content*

4.5 %
(trimmings: 5.2 %)

Final Moisture Content 23.7 %

Initial Bulk Density 80.67 lb/ft3 Final Bulk Density 125.76 lb/ft3
Initial Dry Density 77.22 lb/ft3 Final Dry Density 101.63 lb/ft3
Initial Void Ratio 1.1424 Final Void Ratio 0.6278
Initial Degree of 
Saturation

10.37% Final Degree of Saturation 100.22%

Pre-consolidation 
Pressure

0.00 psi

* Calculated from initial and dry weights of whole specimen

Pressure
(Loading)

Load Increment 
Duration

Deformation
(Corrected)

d100   (Corrected) Coefficient of Consolidation (cv)

0.00
0.87 psi 15.000 min 0.0026 in 0.0024 in ---------
1.74 psi 30.000 min 0.0027 in 0.0025 in ---------
3.48 psi 1260.000 min 0.0133 in 0.0135 in ---------
6.96 psi 1260.000 min 0.0322 in 0.0308 in 0.00749 in2/min
13.92 psi 1260.000 min 0.0533 in 0.0522 in 0.00588 in2/min
27.85 psi 4080.000 min 0.0792 in 0.0756 in 0.00448 in2/min
55.55 psi 1440.000 min 0.1028 in 0.1004 in 0.00693 in2/min
111.10 psi 1260.000 min 0.1306 in 0.1285 in 0.00870 in2/min
222.20 psi 1260.000 min 0.1620 in 0.1588 in 0.00813 in2/min
444.40 psi 1260.000 min 0.1941 in 0.1921 in 0.00873 in2/min
116.03 psi 4080.000 min 0.1901 in --------- ---------
29.01 psi 190.000 min 0.1858 in --------- ---------
7.25 psi 1080.000 min 0.1801 in --------- ---------

Method of Time Fitting Used Log Time

Plate III-6E
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One Dimensional Consolidation Properties
(Oedometer)

Client PARIKH CONSULTANTS Lab Ref
Project Blossom Hill Road 

Interchange Improv. RW2
Job 2016-146-

MSE
Borehole R18-NO-103 Sample 3
Location Depth 11

Tested By 
and Date:

Saman Mostafazadeh-Fard 11/15/18

Checked By 
and Date:

Emre Ortakci 11/19/18

Approved By 
and Date:

Emre Ortakci 11/19/18

Average Voids Ratio Vs Coefficient of Consolidation

0.634
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Coefficient of Consolidation  in2/min

A
ve

ra
ge

 V
oi

ds
 R

at
io

 

Plate No: 
Plate III-6F
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ACCELERATION RESPONSE SPECTRUM (ARS) 
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ARS CURVE 
 



Site Information Recommended Response Spectrum

Latitude: 37.2573

Longitude -121.7943

VS30 (m/s) = 260 0.0 0.648 1 1 0.648

Z 1.0 (m) = N/A 0.1 1.156 1 1 1.156

Z 2.5 (km) = N/A 0.2 1.423 1 1 1.423

0.3 1.404 1 1 1.404

7.91 0.5 1.212 1 1 1.212

1.0 0.81 1.2 1 0.972

2.0 0.447 1.2 1 0.536

Governing  Curve: 3.0 0.287 1.2 1 0.344

4.0 0.204 1.2 1 0.245

5.0 0.163 1.2 1 0.196

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

Project No.: 2016-146-MSE APPENDIX IV-2A

RETAINING WALL NO. 2

SAN JOSE, CALIFORNIA

Period 
(sec)

Caltrans Online 
Probabilistic 

Spectral 
Acceleration (g)

Adjusted for Near 
Fault Effect

Adjusted For 
Basin Effect

Final Adjusted 
Spectral 

Acceleration (g)

Near Fault Factor,  
Derived from USGS 
Unified Hazard Tool. 
Dist (km) =

Caltrans Online Probabilistic ARS

2. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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SPECTRUM COMPARISON 
 



Site Information

Latitude: 37.2573 0.0 0.417 0.648

Longitude -121.7943 0.1 0.615 1.156

VS30 (m/s) = 260 0.2 0.784 1.423

Z 1.0 (m) = N/A 0.3 0.830 1.404

Z 2.5 (km) = N/A 0.5 0.807 1.212

1.0 0.690 0.972

7.91 2.0 0.383 0.536

3.0 0.240 0.344

4.0 0.167 0.245

5.0 0.126 0.196

Source:

1. Caltrans ARS Online tool (V.2.3.09, http://dap3.dot.ca.gov/ARS_Online/)

2. USGS Unified Hazard Tool (https://earthquake.usgs.gov/hazards/interactive/)

Project No.: 2016-146-MSE APPENDIX IV-2B

Period 
(sec)

Caltrans Probabilistic
Final Adjusted Spectral 

Acceleration (g)

Deterministic
Final Adjusted 

Spectral 
Acceleration (g)

Near Fault Factor,  
Derived from USGS 
Unified Hazard Tool. 
Dist (km) =

RETAINING WALL NO. 2

SAN JOSE, CALIFORNIA

3. Caltrans Methodology for Developing Design Response Spectrum for Use in Seismic Design                                         
Recommendations, November 2012
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LATERAL EARTH PRESSURES 
 



Project Name/Number: Blossom Hill RW2 By: EO
Structure Name/Number: SE Wall Date: 11/19/2018

Parameters
Angle in 
degrees

Angle in 
radians

I 34 0.593 (Friction Angle of Soil)
E 0 0.000 (Backfill angle with horizontal)

a 0.283

0.293

Rankine Active Lateral Pressure Coefficient (Ka)



Project Name/Number: Blossom Hill RW2 By: EO
Structure Name/Number: SE Wall Date: 11/19/2018

Parameters
Angle in 
degrees

Angle in 
Radians

I 34 0.593 (Friction Angle of Soil)
i 0 0.000 (Backfill angle with horizontal)
E 0 0.000 (Wall backface angle with vertical)
G 22.78 0.398 (Friction Angle between Soil and the backface of the wall)

kh (no unit) 0.22

kv (no unit) 0

TMO (rad) 0.217

ae 0.42

M‐O Seismic Active Lateral Pressure Coefficient (KAE)



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
BEARING CAPACITY ANALYSES (STRENGTH AND EXTREME EVENT 

LIMIT CASE) 
 





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

BEARING CAPACITY ANALYSES (SETTLEMENT CONTROLLED) 
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