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1 INTRODUCTION 

1.1 Purpose 
Blackburn Consulting (BCI) prepared this Final Foundation Report for the Lathrop Road 
Overcrossing Structure on State Route 99 in San Joaquin County, California.  It contains our 
subsurface findings, conclusions and recommendations for bridge design.  
 
This report is for HDR Engineering, Inc. (HDR), San Joaquin Council of Governments 
(SJCOG), and California Department of Transportation (Caltrans) to use during bridge design 
and construction.  It shall not be used or relied upon by others, or for different locations or 
improvements without the written consent of BCI. 
 

1.2 Scope of Services 
To prepare this report, BCI: 

1. Discussed the project with Mr. Titus Keng of HDR, the bridge designer. 
2. Attended the September 10, 2009 Type Selection Meeting with the design team and Caltrans. 
3. Reviewed HDR’s August 5, 2009 Structure Type Selection Report for the structure. 
4. Reviewed “As-Built” plans for the existing Lathrop Road Overcrossing (29-136). 
5. Reviewed published maps and literature related to site geologic and seismic conditions. 
6. Observed, logged and sampled three exploratory borings to depths ranging from 99.5 to 

111 feet (ft.) below existing grade near the proposed abutment and bent locations. 
7. Reviewed Caltrans comments regarding our December 8, 2010 Draft Foundation Report 

and prepared responses.  See Appendix G for Caltrans comments and BCI responses. 
8. Performed engineering analysis based on soil conditions and structure loads and 

foundation data provided by HDR. 
 

1.3 Site Description 
The new Lathrop Road Overcrossing Structure site is located along SR 99, just north of the 
existing Lathrop Road Overcrossing (Bridge No. 29-0136) in San Joaquin County, California.  
The approximate site coordinates are 37.8265 degrees north latitude, 121.2173 degrees west 
longitude.  We show the project location on Figure 1 in Appendix A.   
 
The existing Lathrop Road Overcrossing was completed between 1955 and 1956 and consists of a 
two-span, concrete box girder structure approximately 35 ft. wide and 183 ft. long.  Existing site 
grade ranges from elevation 32 to 35 ft. (NGVD 29).  The existing Lathrop Road approach 
embankments (which will be removed) are about 20 ft. high with 2:1 (horizontal:vertical distance) 
side-slopes and 1.5:1 end-slopes.  The existing slopes will encroach into the planned structure 
footprint from the north. 
 
The South San Joaquin Irrigation District (SSJID) operates an existing 48-inch diameter 
waterline that crosses beneath the footprint of the new overcrossing structure foundations.      
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1.4 Project Description 
The project will construct a new Lathrop Road Overcrossing Structure with a two-span, cast-in-
place prestressed box girder bridge 280 ft. long and 98.5 ft. wide.  The new deck grade will be on 
a vertical curve that passes through elev. 61.56 at Abutment 1 (west) and elev. 61.48 at 
Abutment 3 (east).  The new substructure will consist of seat-type abutments and a multi-column 
bent, all pile supported.  The abutments include cantilever wingwalls.   
 
Approach fill heights will be approximately 27 ft. at the abutment locations.  The new approach 
embankments will have 4:1 (horizontal:vertical distance) side-slopes and 1.5:1 end-slopes.  The 
project also includes a total of four new architectural pilasters, one at the end of each wingwall.  
The pilasters will be supported on spread footings established within approach fill and will be 
separated from the wingwalls by an expansion joint. 
 
Based on information provided by HDR, we understand the SSJID 48-inch waterline will be 
relocated outside and clear of the new overcrossing structure footprint and new approach fills to 
avoid damage to the pipeline. 
 

2 SUBSURFACE EXPLORATION 

BCI retained Precision Sampling, Inc. to drill and sample three exploratory borings at the site to 
characterize the subsurface conditions and obtain samples for laboratory testing.  The drillers 
used a CME 75 truck-mounted rig to drill the borings using 8-inch O.D. hollow stem auger, 
switching to 3-inch O.D. rotary wash auger below groundwater. 
 
For the Lathrop Road Overcrossing, BCI observed, logged and sampled Boring R-09-L1 on 
March 15-16, 2009; Boring R-09-L2 on May 21, 2009; and Boring R-09-L3 on May 4, 2009 to 
depths ranging from 99.5 to 111 ft.  BCI determined boring locations and elevations using 
topography and elevation data provided by HDR. 
   
The drillers obtained relatively undisturbed samples using both Modified California Samplers 
(equipped with 2.4-inch I.D. brass liners), and Standard Penetration Test (SPT) samplers (1.4-
inch I.D.).  Samplers were driven into the ground with a 140 pound automatic trip hammer 
falling 30 inches.  The N-values shown on the Log of Test Borings in Appendix A are 
uncorrected “field” values.  For the Modified California Sampler, BCI multiplied the field N-
value by 0.65 to obtain an approximate SPT N-value. 
 
FHWA’s Soil and Foundations Reference Manual, Volume 1 (FHWA-NHI-06-088, December 
2006) indicates that the hammer energy transfer ratio ranges between 80-100% for automatic trip 
hammers.  BCI assumed a hammer energy transfer ratio of 75% for this project in the absence of 
recent hammer calibration data. 
 
BCI’s project geologist, Mr. Andrew Shinnefield, logged the borings consistent with the Unified 
Soil Classification System (USCS).  BCI retained soil samples recovered with the drive samplers 
in moisture-proof containers for laboratory testing and reference.  BCI also obtained bulk 
samples from auger drill cuttings and made ground water observations in the borings during and 
at completion of drilling operations. 
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3 LABORATORY TESTING 

We conducted the following preliminary laboratory tests on samples from the test boring for 
this study: 

• Moisture Content and Dry Density 
• Unconfined Compressive Strength 
• Undrained-Unconsolidated Triaxial Compression 
• Grain Size Analysis 
• Atterberg Limits 
• Consolidation 
• Sulfate/Chloride Content 
• pH/Minimum Resistivity 

 
BCI performed laboratory tests in conformance with current ASTM and Caltrans test procedures.  
We present the laboratory test results summary and laboratory test results in Appendix B. 
 

4 GEOLOGY AND SUBSURFACE CONDITIONS 

4.1 Regional Geology 
Literature published by the California Geological Survey (CGS) indicates that the site is located 
in the San Joaquin Valley within the central portion of the Great Valley Geomorphic Province.  
This province encompasses the San Joaquin Valley in the south and the Sacramento Valley in the 
north.  The province is bound by the Sierra Nevada to the east, the Coast Ranges to the west, the 
Klamath Mountains and Cascade Range to the north. 
 
The Great Valley is a broad, elongated, northwest trending, structural trough that has been filled 
with a thick sequence of sediments.  The eastern margin of the valley is formed by the west 
sloping Sierran bedrock surface that extends westward beneath the alluvium and older 
sedimentary bedrock within the valley.  The western border is underlain by east dipping rock of 
the Coast Ranges that form a deeply buried trough. 
 
During the late Mesozoic and through most of Tertiary time (approximately 100 million to 20 
million years ago), deposition of thousands of feet of marine sediments occurred within the Great 
Valley.  Continental deposits (generally alluvium) of late Tertiary and Quaternary age 
(approximately 20 million years ago to the present) overlie these marine deposits.  Both the 
continental deposits and the underlying marine sediments form a wedge of sediments that 
generally thickens from east to west.  The accumulated thickness of the marine and continental 
sediments is at least several thousand feet at the site. 
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4.2 Local Geology 
BCI evaluated the geology of the area by review of published geologic maps and literature, site 
review, and subsurface exploration.  Mapping by the California Geologic Survey1 shows the site 
is underlain by sediments of the Pleistocene-age Modesto Formation.  These sediments are 
alluvium comprised mostly of sand, silt and clay.  We present a Geologic Map as Figure 2 in 
Appendix A. 
 

4.3 Subsurface Conditions 
4.3.1 Soil  

In general, the soil profile at this site is comprised of medium dense (locally loose) silty to poorly 
graded sand interlayered with stiff to very stiff silt and lean clay to depths of about 32.5 to 35 
feet (0.0 ft., NGVD 29).  Below elev. 0.0, we generally observed interlayered very stiff to hard 
lean clay, very stiff to hard silt/sandy silt, and dense to very dense sand (silty sand, poorly graded 
sand and clayey sand).  BCI encountered locally soft clay layers at depths of 49 to 57 feet 
(elev. -14.0 to -22.0) in Boring R-09-L1, 69 to 73 feet (elev. -36.5 to -40.5) in Boring R-09-L2, 
and 44-49 feet (elev. -10.5 to -15.5) in Boring R-09-L3. 
 
The above soil conditions are relatively similar to those shown on the As-Built Log of Test 
Borings (LOTB) for the existing Lathrop Road Overcrossing (Bridge No. 29-136), although 
these borings extended to elevations ranging from +15.0 to -9.0.     
 
Based on our laboratory testing, the dry density of the soil units ranged from 83 pcf to 112.5 pcf, 
at moisture contents between 3.8% and 42.8%.  Triaxial testing (unconsolidated, undrained) of 
the silt at a depth of 41-41.5 feet in Boring R-09-L1 yielded an undrained cohesion of 4,630 psf.  
Triaxial testing (unconsolidated, undrained) of the sandy lean clay at a depth of 46-46.5 feet in 
Boring R-09-L3 yielded an undrained cohesion of 856 psf. 
 
Refer to the Log of Test Borings (LOTB) and As-Built Log of Test Borings in Appendix A for 
more specific soil descriptions, laboratory test results, and blow count data.  We include the 
required LOTB Sheet Checklist in Appendix A. 
 

4.3.2 Ground Water 

Table 1 presents the ground water depth/elevations measured in our borings during drilling.  
 

Table 1: Ground Water Elevations 

Boring Number Reading Date Ground Water Depth 
(ft.) 

Ground Water Elevation 
(ft.*) 

R-09-L1 3/15/2009 29.0 6.0 

R-09-L2 5/21/2009 29.0 3.5 

R-09-L3 5/4/2009 25.0 8.5 
 *NGVD 29 datum 

                                                 
1 Geologic Map of the San Francisco-San Jose Quadrangle, 1:250,000, California Division of Mines and Geology, 1990. 
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The As-Built LOTB sheet for the existing structures shows ground water within about 5 ft. (elev. 
30 ft.) of ground surface (drilled October 1953). 
 
According to the San Joaquin County Internal Groundwater Data Center interactive website 
(http://www.sjmap.org/groundwater/), ground water elevations in the vicinity of the site have 
dropped 15-20 ft. since the late 1950’s.  Data from a well located about ¼ of a mile southeast of 
the site indicate the ground water elevation has fluctuated between elev. +5.0 to +19.0 within the 
last 20 years. 
 
BCI used a design ground water level at elev. 10 ft. in our geotechnical analysis for this site. 
 
Ground water levels can fluctuate due to changes in precipitation, nearby waterway levels, 
irrigation, pumping of wells, and other factors.   
 

5 CORROSION EVALUATION 

We performed corrosion testing on two samples obtained from the borings.  Table 2 presents the 
test results for pH, resistivity, sulfates and chlorides. 
 

Table 2: Soil Corrosion Test Summary 

Boring/Sample 
Number Depth (ft) Elevation  

(ft, NGVD 29) 

Minimum 
Resistivity 
(ohm-cm) 

pH 
Chloride 
Content 
(ppm) 

Sulfate 
Content 
(ppm) 

R-09-L1/7c 22.5 to 23.0 12.5 to 12.0 670 8.01 106.8 314.4 

R-09-L1/13c 46.0 to 46.5 -11.0 to -11.5 960 7.32 17.1 6.4 

R-09-L1/15c 51.0 to 51.5 -16.0 to -16.5 910 7.52 26.4 20.2 
Note: Caltrans considers a site to be corrosive to foundation elements if one or more of the following conditions exist:  
Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the 
pH is 5.5 or less (Caltrans, "Corrosion Guidelines", version 1.0, September 2003). 

 
 
According to Caltrans Corrosion Guidelines (Version 1.0, September 2003), the site is not 
considered corrosive to structural foundation elements.  Appendix B contains the soil corrosion 
test results.  
 

6 SEISMIC DATA AND EVALUATION 

6.1 Caltrans seismic design criteria 
Based on the Caltrans 1996 California Seismic Hazard Map, the peak horizontal rock acceleration 
for the site is approximately 0.18g.  The causative fault is the Midway-San Joaquin/N Fault 
located about 17 miles to the southwest.  According to the 1996 Caltrans Seismic Map (Technical 
Report), the style of faulting is not known/published and this fault is listed as a new earthquake 
source.  The estimated Maximum Earthquake Moment Magnitude for this fault is 6.75.  BCI 
includes a Regional Fault Map showing peak bedrock accelerations as Figure 3 in Appendix A. 
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We classify the site soil profile as Type D using Table B.1 of the June 2006 Caltrans Seismic 
Design Criteria (SDC), Version 1.4, with SPT values ranging from 15 to 50.   
 
Based on the above information, use the 0.2g peak horizontal rock acceleration curve (0.28g 
peak ground acceleration) from Figure B.7 (Soil Profile Type D, Magnitude: 6.5± 0.25) of the 
SDC for bridge structure design.  We include our recommended ARS curve for bridge design as 
Figure 4 in Appendix A. 
 
For geotechnical purposes, a peak ground acceleration of 0.26g (interpolated from Figure B.7 
between the 0.1g and 0.2g ARS curves for the peak horizontal acceleration of 0.18g at the site) is 
appropriate for liquefaction and seismic settlement potential evaluations. 
 

6.2 Liquefaction and Seismic Settlement Potential 
Liquefaction can occur when relatively loose, saturated granular soil and specific soft, saturated 
fine-grained soils are subject to ground shaking sufficient to increase pore pressures to trigger 
liquefaction.  Based on the soil and ground water conditions encountered in our borings, we 
consider the potential for detrimental liquefaction at the site to be nonexistent for the design peak 
ground acceleration of 0.26g.   
 
During a seismic event, ground shaking can cause densification of granular soil above the water 
table that can result in settlement of the ground surface.  Based on the soil and ground water 
conditions encountered in our borings, we consider the potential for detrimental seismic 
settlement at the site to be nonexistent for the design peak ground acceleration of 0.26g. 
 

7 SCOUR EVALUATION 

Since the site is not located adjacent to any waterways, scour is not a consideration for this project. 
 

8 AS-BUILT FOUNDATION DATA 

The As-Built LOTB indicates that the existing structure is supported on 45-ton, 11” O.D. 
diameter “Armco Welded Pipe Piling” with 3/16” thick steel shells.   The As-Built LOTB 
displays five logged piles with tip elevations ranging from about elev. 18.0 to elev. 8.0.    
 

9 FOUNDATION RECOMMENDATIONS 

9.1 Foundation data and loading 

The subsurface conditions encountered in our borings indicate that the site is conducive for either 
driven or cast-in-drilled-hole (CIDH) piles.  Since CIDH piles would require temporary casing 
and slurry drilling due to the potential for encountering caving sands, we favor the use of driven 
piles over CIDH piles.  Spread footings are not considered feasible for support due to the 
potential for excessive settlement. 
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Based on the above information, driven Class 140 (Alt. X) precast, prestressed concrete piles 
were selected for abutment support and driven Class 200 (Alt. X) precast, prestressed concrete 
piles were selected for the bent support.  We recommend a minimum T dimension (pile width) of 
14 inches for the Class 140 (Alt. X) piles at the abutments to maintain a pile tip elevation well 
above the soft clay layers encountered in the borings.  
 
HDR provided the following foundation design information in Tables 3 and 4. 
 

Table 3:  Foundation Design Data Provided By HDR 

Foundation Design Data 

Pile Cap Size (ft) Support 
No. 

Design 
Method  

Pile 
Type 

Finish 
Grade 
Elev. 
(ft)* 

Pile Cut-off 
Elevation 

(ft)* B L 

Permissible 
Settlement – 

Service 
Load (in) 

Number 
of Piles 

Per 
Support 

Abut 1 WSD 

Class 
140 

(Alt. X, 
T=14”)  

50.70** 42.25 8.0 100.0 1 45 

Bent 2 LRFD 
Class 
200 

(Alt. X) 
36.00 29.50 13.5 17.0 1 18 

Abut 3 WSD 

Class 
140 

(Alt. X, 
T=14”) 

49.50** 42.25 8.0 100.0 1 45 

* Finished Grade and Pile Cut-off Elevation are approximate and are subjected to change once more accurate final survey data would become 
available. 

**Finish Grade indicates the ground elevation in front of abut at top of slope paving. 
 
 
 

Table 4:  Foundation Design Loads Provided By HDR 
Foundation Design Loads 

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 

Support 
No. 

Per 
Support 

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 3850 125 3315 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 3100 175 2605 4130 235 0 0 2650 155 0 0 

Abut 3 3850 125 3315 N/A N/A N/A N/A N/A N/A N/A N/A 
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9.2 Foundation Recommendations and Pile Data Table 
BCI used the above foundation design data and loading conditions to evaluate bent foundations 
using AASHTO LRFD Bridge Design Specifications-4th Edition with current Caltrans 
Amendments.  We evaluated abutment foundations using Caltrans November 2003 Bridge 
Design Specifications for foundations using Working Stress Design methods.  We present our 
foundation recommendations in Tables 5, 6 and 7 on the following pages. 
 

Table 5:  Foundation Recommendations for Abutments  
Abutment Foundation Design Recommendations 

LRFD Service-I Limit 
State Load – Compression 

(kips) 

Required 
Nominal 

Resistance 
(kips) 

Per Support Su
pp

or
t 

Pi
le

 T
yp

e 

C
ut

-o
ff

 E
le

v.
 (f

t.)
 

Total Permanent 

Per 
Pile Comp. Tens. D
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ig

n 
Ti

p 
El

ev
at

io
ns

 (f
t.)

 

Sp
ec

ifi
ed

 T
ip

 
El

ev
at

io
n 

(f
t.)

 

N
om

in
al

 D
riv

in
g 

R
es

is
ta

nc
e 

(k
ip

s)
 

Abut 1 
Class 140 
(Alt. X, 
T=14”) 

42.25 3850 3315 125 250 0 

 
-4.0(a), 
17.0(b) 

 

-4.0 250 

Abut 3 
Class 140 
(Alt. X, 
T=14”) 

42.25 3850 3315 125 250 0 -4.0(a), 
17.0(b) -4.0 250 

    Notes: 
 

 
 
 
 
 

Table 6:  Foundation Recommendations for Bents 

Bent Foundation Design Recommendations 

Required Factored Nominal 
Resistance (kips) Per Pile 

Strength Limit Extreme Event 

Su
pp

or
t 

Pi
le

 T
yp

e 

C
ut

-o
ff
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le

v.
 (f

t.)
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-I
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t –
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 (k
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s)
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m
is
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e 
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or

t S
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m
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t 

(in
.) 

Comp 
ϕ = 0.7 

Tens. 
ϕ = 0.7 

Comp 
ϕ = 1.0 

Tens 
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Bent 
2 

Class 200 
(Alt. X) 29.50 3100 1 235 0 155 0 -30.0(a), 

7.0(b) -30.0 340 

     Notes: 
 
 
 
 

1) Design tip elevations for Abutments are controlled by (a) Compression, (b) Lateral Load, 
respectively. 

1) Design tip elevations for Bents are controlled by (a) Compression (Strength Limit), (b) 
Lateral Load, respectively. 

2) The nominal driving resistance required for Bent piles is equal to the required nominal 
resistance needed to support the factored load plus driving resistance from the penetrated 
soil layers, if any, which do not contribute to the required nominal resistance. 
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Based on our analysis presented in the following sections, BCI presents our recommended Pile 
Data Table as Table 7: 
 

Table 7:  Pile Data Table 

Pile Data Table 

Nominal Resistance (kips) 
Support Pile Type 

Compression Tension 

Design Tip 
Elevations (ft.) 

Specified 
Tip 

Elevation 
(ft.) 

Nominal 
Driving 

Resistance 
(kips) 

Abut 1 Class 140 
 (Alt. X, T=14”) 250 0 -4.0(a), 17.0(b) -4.0 250 

Bent 2 Class 200 
 (Alt. X) 340 0 -30.0(a), 7.0(b) -30.0 340 

Abut 3 Class 140 
 (Alt. X, T=14”) 250 0 -4.0(a), 17.0(b) -4.0 250 

Notes: 
 
 
 
 
 
 
 
 
 

9.3 Engineering Parameters 
The following engineering parameters are generalized and based on: 

• Unit weights represent average values based on our laboratory tests, local experience and 
published typical values. 

• Cohesion was conservatively assumed based on average values from unconfined 
compressive strength testing, triaxial testing (unconsolidated, undrained), field pocket 
penetrometer testing, and published blow count correlations. 

• Friction angles were based on published blow count correlations.   
• Modulus and E50 strain values for lateral pile analysis were obtained from the July 2004 

LPILE Plus 5.0 Technical Manual for appropriate soil type and consistency. 
• Engineering experience and judgment. 
• BCI used a ground water elevation of 10.0 ft. (NGVD29) for design. 

 
We used the generalized soil parameters in Table 8 in our bearing capacity and lateral 
deflection analysis. 
 
 
 
 

1) Design tip elevations are controlled by (a) Compression, (b) Lateral Load, respectively. 
2) The nominal driving resistance required is equal to the nominal resistance needed to support 

the factored load plus driving resistance from the unsuitable penetrated soil layers (very soft, 
liquefiable, scourable, etc.), if any, which do not contribute to the required design resistance. 

3) Do not raise pile tip elevations above elev. -25.0 at Bent 2 due to potential for excessive pile 
settlement due to soft clay layer above specified tip. 
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Table 8:  Generalized Soil Parameters  

Elevation 
(NVGD29) Soil Type 

Total Unit 
Weight 
(lb/ft3) 

Friction 
Angle 

(degrees) 

Cohesion 
(psf) 

Modulus, k 
(lb/in3)* E50 

60 to 33 Approach Fill 125 34 --- 120 --- 

33 to 10 Sand 110 32 --- 40 --- 

10 to 0 Sand 125 (*62.6) 34 --- 60 --- 

0 to -10.0 Silt/Clay 120 (*57.6) --- 3,000 1,000 0.005 

-10.0 to -14 Silt/Clay 118 (*55.6) --- 2,000 500 0.007 

-14 to -22 Clay 105 (*42.6) --- 500 250 0.01 

-22 to -26 Clay 110 (*47.6) --- 1,000 400 0.01 

-26 to -40 Sand 120 (*57.6) 34 --- 60 --- 

-40 to -64 Silt/Clay 125 (*62.6) --- 3,000 1,000 0.005 

-64 to -78 Sand 116 (*53.6) 36 --- 80 --- 
*Buoyant unit weight below design ground water level. 

 
 

9.4 Abutment Piles (Class 140) 
In accordance with current Caltrans specifications, we used Working Stress Design (WSD) for 
the abutment piles.  BCI evaluated Alternative “X” Class 140 piles with a T dimension of 
14 inches for the abutments.  BCI presents the results of our compressive resistance and 
settlement analysis below.  No tension demand is indicated for abutment piles. 
 

9.4.1 Compressive Resistance 

The tips of the Class 140 precast, prestressed concrete (PPC) piles will bear in dense sand or very 
stiff to hard silt/clay about 40 feet below existing SR99 grade. 
 
Our calculations indicate that the nominal compressive resistance of the PPC piles can be 
obtained through about 15% end bearing and 85% skin friction.  Actual contributions to end 
bearing and skin friction could vary depending on how the load is transferred to the piles.  We 
neglected the approach fill in our skin friction and end bearing analysis.   
 
We determined the compressive resistance using the Federal Highway Administration’s Driven 
1.2 (March 20, 2001) computer program developed by Blue-Six Software, Inc.      
 
Refer to the Driven output files in Appendix C for the analysis results. 
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9.4.2 Settlement 

We calculated immediate settlement of approximately 0.6 inches for the Service-I Limit State 
total load (per pile) using the method outlined in Section 16-10 of Foundation Analysis and 
Design, 5th edition, Joseph E. Bowles, 1996.  We do not anticipate long-term settlement since 
pile compressive resistance is primarily derived by skin friction with competent soil along the 
pile length.  We include the pile settlement calculations in Appendix C. 
 
Our calculated pile settlement is less than the permissible settlement of 1-inch specified for the 
structure foundations.      
 

9.4.3 Lateral Load Analysis 

We used LPILE Plus Version 5.0 software to evaluate lateral pile capacity.  BCI determined the 
allowable lateral pile design loads which would produce approximately ¼-inch and 1-inch top-
of-pile deflection assuming a pinned head condition.  To account for group effects, BCI used p-
multipliers of 0.93 and 0.55 for lateral loads in the longitudinal and transverse bridge directions, 
respectively.      
 
For ¼-inch top-of-pile deflection, our analysis yielded a lateral resistance of 15 kips per pile in 
the longitudinal bridge direction, and 10.5 kips per pile in the transverse bridge direction.  For 1-
inch top-of-pile deflection, our analysis yielded a lateral resistance of 30.5 kips per pile in the 
longitudinal bridge direction, and 23.5 kips per pile in the transverse bridge direction. 
 
BCI calculated a minimum tip elevation of 17.0 ft. for Abut 1 and Abut 2 using a factor of 
safety of 1.5. 
 
Refer to the LPILE output files in Appendix C for additional information. 
 

9.4.4 Negative Skin Friction 

We do not anticipate negative skin friction at the abutments given the competent soil conditions. 
 

9.5 Bent Piles (Class 200) 

We used AASHTO LRFD Bridge Design Specifications-4th Edition and current Caltrans 
Amendments for evaluating driven Alternative “X” Class 200 piles with a T dimension of 
14 inches.  BCI presents the results of our compressive resistance, settlement and lateral load 
analysis below.  No tension demand is indicated for abutment piles. 
 

9.5.1 Compressive Resistance 

The tips of the Class 200 precast, prestressed concrete (PPC) piles will bear in medium dense to 
very dense sand about 65 feet below existing SR99 grade. 
 
Our calculations indicate that the nominal compressive resistance of the piles can be obtained 
through about 25% end bearing and 75% skin friction.  Actual contributions to end bearing and 
skin friction could vary depending on how the load is transferred to the pile.   
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We determined the required nominal compressive resistance using the Federal Highway 
Administration’s Driven 1.2 (March 20, 2001) computer program developed by Blue-Six 
Software, Inc.    
 
BCI determined the required factored nominal resistance by comparing the Factored Strength 
Limit Load (Geotechnical Resistance Factor = 0.7) with the Extreme Event Load (Resistance 
Factor = 1.0).  We then used the higher value as the required factored nominal resistance.  In this 
case, the Factored Strength Limit Load (235 kips/0.7 = 336 kips per pile) is controlling over the 
155 kips per pile for the Extreme Event.  We rounded the Factored Strength Limit Load to 
340 kips to estimate the design tip elevation using the Driven software. 
    
Refer to the Driven output files in Appendix D for additional information. 
 

9.5.2 Settlement 

We calculated immediate settlement of approximately 0.7 inches for the Service-I Limit State 
total load (per pile) using the method outlined in Section 16-10 of Foundation Analysis and 
Design, 5th edition, Joseph E. Bowles, 1996.  We do not anticipate significant long-term 
settlement settlement due to the competent soil conditions above and below the pile tips.  We 
include the pile settlement calculations in Appendix D. 
 
Our calculated pile settlement is less than the permissible settlement of 1-inch specified for the 
structure foundations.       
 

9.5.3 Lateral Load Analysis 

We used LPILE Plus Version 5.0 software to evaluate lateral pile capacity.  BCI determined the 
allowable lateral pile design loads which would produce approximately ¼-inch and 1-inch top-
of-pile deflection assuming a pinned head condition.  To account for group effects, BCI used a p-
multiplier 0.65 for lateral loads in both the longitudinal and transverse bridge directions.      
 
For ¼-inch top-of-pile deflection, our analysis yielded a lateral resistance of 20 kips per pile.  
For 1-inch top-of-pile deflection, our analysis yielded a lateral resistance of 48 kips per pile. 
 
BCI calculated a minimum tip elevation of 7.0 ft. for Bent 2, using a factor of safety of 1.5. 
 
Refer to the LPILE output files in Appendix D for additional information. 
 

9.5.4 Negative Skin Friction 

We do not anticipate negative skin friction at the bents given the competent soil conditions. 
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10 PILASTERS 

BCI used Working Stress Design (WSD) to evaluate the architectural pilasters at the abutments.  
Due to the irregular shape of the footing, we conservatively used an overall footing dimension of 
9.0 ft by 17.0 ft for our analysis.  For WSD, we used a Factor of Safety equal to 3.0.  The base of 
footing for each pilaster will be at least 3.5 ft below finished grade, established at elev. 56.75 ft 
within new approach fill with 4:1 (horizontal: vertical distance) side slopes.   
 
For all four pilasters we recommend the following: 

• Allowable Gross Bearing Capacity (qall)     = 4.0 ksf 
• Permissible Net Contact Stress (qpn) for ≤1.0 inch settlement = 4.0 ksf 
• Allowable Passive Equivalent Fluid Weight (FS=3.0)  = 90 psf/ft 
• Coefficient of Friction       = 0.48 

 
Our analysis includes considerations for a footing located at the top of the 4:1 slope.  We present 
our calculations for the pilasters in Appendix E. 
 

11 APPROACH FILLS 

11.1 Fill Materials 
Embankments will be constructed using imported borrow material, supplemented with material 
excavated from shallow on-site cuts.  The source(s) of borrow material for construction of 
approach fills has not been identified.  Proposed borrow must be tested and approved for use by 
the project engineer prior to transporting to the site. 
 
Expansive soil (Expansion Index > 50 and Sand Equivalent < 20) should not be used as fill 
within 5 ft. of the abutment backwall. 
 

11.2 Slope Geometry and Stability 
Maximum fill heights at the bridge abutments will be approximately 27 ft.  Approach 
embankments will be constructed utilizing side-slopes with gradients of 4:1 (horizontal to 
vertical) or flatter.  The end-slopes will have a gradient of 1.5:1 with slope paving.      
The existing Lathrop Road Overcrossing approach fill slopes have side-slopes that are 
approximately 2:1 or flatter, and approximately 1.5:1 for abutment end-slopes.  The approach 
slopes appear stable (no noticeable slumping or slope failures) in their present configuration.   
 
In our opinion, the proposed new 4:1 side-slopes and 1.5:1 end-slopes (with paving or concrete) 
will be stable based on the relatively stable condition of the existing slopes, provided the new 
slopes are constructed in accordance with current Caltrans Standard Specifications.   
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11.3 Settlement 
We used FoSSA 2.0 software developed by ADAMA Engineering, Inc. to evaluate immediate 
and “longterm” consolidation settlement of the proposed approach fill embankments.  We 
modeled a 27 foot high, 100 foot wide (crown) fill embankment with 4:1 side slopes in our 
analysis.  We used the soil parameters in Table 9 for our settlement analysis: 
 

Table 9:  Soil Parameters for Settlement Analysis 

Elevation 
(NVGD29) 

Soil 
Type 

Total 
Unit 

Weight 
(lb/ft3) 

Elastic 
Soil 

Modulus 
(ksf) 

Poisson’s 
Ratio eo Cc Cr 

Cv 
(ft2/day) 

Considered 
Immediate 
Settlement 

Only 

Considered 
Immediate & 
Consolidation 

Settlement 

60 to 33 New Fill 125 N/A 0.3 --- --- --- --- X  

33 to 10 Sand 110 310 0.3 --- --- --- --- X  

10 to 0 Sand 125 380 0.3 --- --- --- --- X  

0 to -10.0 Silt/Clay 120 1,000 0.3 --- --- --- --- X  

-10.0 to -14 Silt/Clay 118 700 0.3 --- --- --- --- X  

-14 to -22 Clay 105 250 0.45 1.54 0.55 0.03 0.44  X 

-22 to -26 Clay 110 400 0.45 1.27 0.48 0.03 1.27  X 

-26 to -40 Sand 120 1,500 0.3 --- --- --- --- X  
Note:  eo = initial void ratio; Cc = Compression Index; Cr = Recompression Index; Cv = Coefficient of Consolidation 
 
 
Our analysis indicates that total embankment settlement (immediate plus “longterm” 
consolidation settlement) will be on the order of 10 to 14 inches.  Our analysis indicates that 4 to 
6 inches of “immediate” ground settlement will occur beneath the highest part of the 
embankments during and shortly following embankment construction.  We anticipate that an 
additional 6 to 8 inches of “longterm” consolidation settlement could occur as a result of 
compression of the localized soft clay layer where present at depth. 
 
Based on our analysis, we recommend a minimum embankment waiting period of 40 days from 
the end of embankment construction to the beginning of pile driving at the abutments.   
 
We present our embankment settlement analysis results in Appendix F.  
 

11.4 Lateral Earth Pressures 
The following equivalent fluid weights (EFWs) may be used to design the abutment walls and 
wing walls for Abutments 1 and 4 assuming level backfill conditions: 
 
Condition  EFW Static  EFW Seismic  
Active   36 lb/ft3   45 lb/ft3 
At-Rest  56 lb/ft3       70 lb/ft3 
Passive  220 lb/ft3   202 lb/ft3   
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As noted in the Caltrans Seismic Design Criteria (SDC), the maximum passive pressure is 
5.0 ksf for longitudinal abutment response, which must be used with the proportionality factor 
presented in Section 7.8.1 of the SDC. 
 
The EFWs shown above assume embankment fill meeting the requirements of Caltrans standard 
for Structure Backfill, a soil unit weight of approximately 125 pcf, a minimum angle of internal 
friction equal to 34 degrees, and that drainage is placed behind the walls in accordance with 
Caltrans Standard Plans and Specifications.  
 
We estimated the EFWs for seismic loading using the Mononobe-Okabe equation for Active and 
Passive lateral coefficients Ka and Kp.  We estimated the At-Rest coefficient, Ko, for the seismic 
condition using an increase ratio similar to the Active condition.  We used a pseudostatic 
horizontal acceleration of 0.15g in the Mononobe-Okabe equation.  We calculated the above static 
EFW’s using methods presented in the 1982 Naval Facilities (NAVFAC) Design Manual 7.2. 
  
Apply the resultant of the seismic active and at-rest pressures at a depth 0.5H from the base of 
the wall, where H equals the wall height in meters.  The passive pressures are applicable for 
concrete placed directly against undisturbed soil or compacted fill. 
 
For surcharge loads, apply an additional uniform lateral load behind the wall equivalent to 
(0.30)x(surcharge pressure). 
   
Use a coefficient of friction of 0.48 to resist sliding for concrete placed on native undisturbed 
soil or compacted fill. 
 

12 CONSTRUCTION CONSIDERATIONS 

Where referenced below, “Standard Specifications” refers to Caltrans Standard Specifications 
(May 2006). 
 

12.1 Abutment and Bent Piles 
Piles shall conform with Section 49-1 of the Standard Specifications.   
 
As required by Caltrans, perform oversize pre-drilling or spudding through the abutment fill to 
elevation 33.0 ft. in accordance with Section 49-1.06 of the Standard Specifications.   
Difficult pile installation is anticipated due to the presence of locally hard or dense soil layers 
above the specified tip elevations.  Drilling to assist pile driving may be necessary to achieve the 
specified tip elevations.  Undersize drilling should be performed in accordance with Section 
49-1.05 of the Standard Specifications, except the drill hole should be no greater than 10-inches 
in diameter and drilling should not extend within 10 ft of specified tip elevations.  The contractor 
should drill and drive the first pile at each pile group location, and then adjust the drilling 
procedure as necessary to achieve the specified tip elevation on remaining piles. 
 
Do not raise pile tip elevations above elev. -25.0 at Bent 2 due to potential for detrimental pile 
settlement associated with a soft clay layer above specified tip. 
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Jetting or vibratory hammers should not be used to obtain the specified pile penetration.  
 
Verify pile capacity during placement using energy equations in accordance with Caltrans 
Standard Specification 49-1.08.  A pile load test is not necessary. 
 
The contractor shall provide a Pile Driving System Submittal in accordance with Caltrans Bridge 
Reference Specification 49-208 (49HAMR) to verify that the pile driving system is adequate. 
 
Pile driving should not negatively impact the existing Lathrop Road Overcrossing abutments or 
bent since they are supported on piles. 
 

12.2 Embankment Waiting Period 
We recommend a minimum settlement waiting period of 40 days from the end of embankment 
construction to the beginning of pile driving at the abutments.  Settlement monitoring devices are 
not required.  Refer to Section 11.3 of this report for embankment settlement analysis results. 
 

12.3 Temporary shoring 
The contractor is responsible for design and construction of excavation sloping and shoring in 
accordance with CalOSHA Standards.   
 

12.4 Perched ground water and over-optimum soil moisture 
During our exploration we locally encountered clay/silt layers within the upper 10 feet of the 
soil profile, which may inhibit infiltration and cause perched water during the rainy season.  If 
perched ground water or surface water is encountered, sump pumps may be required to 
facilitate construction. 
 
Excessively over-optimum (wet) soil conditions can make proper compaction difficult or 
impossible.  Wet soil is commonly encountered during the winter and spring months, or in 
excavations where ground water or perched ground water is encountered. 
 
In general, wet soil can be mitigated by: 

• Discing the soil during prolonged periods of dry weather 
• Overexcavating and replacement with drier material 
• Lime treatment or stabilization using aggregate and/or stabilization fabric 

 
If wet, unstable soil is encountered, BCI can observe the conditions and provide more specific 
mitigation recommendations. 
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13 RISK MANAGEMENT 

Our experience and that of our profession clearly indicates that the risks of costly design, 
construction, and maintenance problems can be significantly lowered by retaining the 
geotechnical engineer of record to provide additional services.  For this project, BCI should be 
retained to: 

1. Review and provide written comments on the (civil, structural) plans and specifications 
prior to construction. 

2. Monitor construction to check and document our report assumptions.  At a minimum, we 
should monitor pile installation. 

3. Update this report if: 
• design changes occur  
• 2 years or more lapse between this report and construction 
• site conditions change 

 
If BCI is not retained to perform the above applicable services, we are not responsible for any 
other parties’ interpretation of our report, and subsequent addenda, letters, and discussions. 
 

14 LIMITATIONS 

BCI performed services in accordance with the generally accepted geotechnical standard of 
practice currently used in this area.  Where referenced, we used ASTM and Caltrans Standards as 
a general (not strict) guideline only.  We do not warranty our services. 
 
BCI based this report on the current site and project conditions.  We assumed the soil/ground 
water conditions encountered in our exploratory borings were representative of the subsurface 
conditions across the site.  Actual conditions between borings could be different.  Ground water 
may be higher in other locations than measured in the borings. 
 
The interface between soil types on the logs is approximate.  The transition between soil types 
may be abrupt or gradual.  We based our recommendations on the final logs, which represent our 
interpretation of the field logs and general knowledge of the site and geologic conditions. 
 
Our scope did not include evaluation of flooding or hazardous materials on site. 
 
This report should only be used for design and construction of the Lathrop Road Overcrossing 
project, as described herein. 
 
Modern design and construction is complex, with many regulatory sources, restrictions, involved 
parties, construction alternatives, etc.  It is common to experience changes and delays.  The 
owner should set aside a reasonable contingency fund based on complexities and cost estimates 
to cover changes and delays. 
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 Page 1 of 3 (July 1, 2007) 

Log of Test Boring (LOTB) Sheet Checklist 
 

This checklist shall be used by the checker in his/her evaluation of a LOTB sheet’s conformance 
with the Caltrans Soil & Rock Logging, Classification, and Presentation Manual, and other 
applicable standards. To facilitate a quality check, the checker shall be provided with the draft 
final LOTB sheets, pertinent laboratory test results, copies of approved Request for Exceptions, 
and the field logs. This checklist is not comprehensive and does not attempt to account for all 
logging and presentation standards. As such, the checker must be familiar with the entire 
manual in order to successfully perform a quality check. One checklist shall be completed 
per LOTB plan sheet. One signature sheet may be used for each structure (Bridge No.). 

Project Information  
Dist – EA:   10-OE6131 County:  SJ Route:  99 PM:  9.18 
Bridge No.:  29-0331 

Sheet Title:  Lathrop Road Overcrossing 
Revision Date:  N/A 
Are there approved exceptions to the manual?  Yes  No   (attach, if yes) 

General 
Y e s  N o  N / A  

1.1    Does the Plan View meet the requirements of Sec 5.2.3.3? 
1.2    Does the Border meet the requirements of Sec 5.2.3.1 and Sec 5.2.3.2? 
1.3    Are the Notes clear and do they meet the requirements of Sec 5.2.2? 
1.4    If As-Built LOTB, does it meet the requirements of Sec 5.2.4? 
1.5    Is the soil legend sheet attached and properly labeled? 
1.6    If rock is presented, is the rock legend attached and properly labeled? 
1.7    If approved “Exception to Policy” form is attached, does the LOTB meet 

the requirements of the approved exceptions? 

 
 

Elevation View 
2.1    Are the Hole Identifications correct? (Sec 2.3) (Sec. 5.2.3.4) 
2.2    Are the location descriptions correct? 
2.3    Are the holes located properly on the profile? 
2.4    Is the elevation scale correct? (Sec 5.2.3.4) 
2.5    Is the top of hole elevation presented and correct? (Sec 5.2.3.4) 
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Log of Test Boring (LOTB) Sheet Checklist 
 
 

Bridge No.:  29-0331 Sheet Title: Lathrop Road Overcrossing 

Y e s  N o  N / A  
2.6    Is the correct hole diameter presented in the correct Borehole Symbol? 

(Sec 5.2.5.6) 
2.7    Does the stationing match the profile view? 
2.8    Are the Boring Date and Termination Elevation presented at the bottom of 

each boring log? (Sec 5.2.3.4) 
2.9    If SPT tests were performed, is the correct hammer efficiency reported at 

the bottom of each borehole? 
2.10    Are lab tests reported at the correct elevations? (Sec 5.2.5.2) 
2.11    Are SPT blow counts reported at the correct elevations? (Sec 5.2.5.2) 
2.12    Is the groundwater presented at the correct elevation? (Sec 5.2.5.2) 
2.13    Are the soil/rock layers and graphics presented correctly? 
    (Sec 4, Sec 5.2.5.7) 
2.14    Are the required descriptors presented and in the correct order? 
    (Sec 2.4.1, Sec 2.5.1) 
2.15    Are the descriptors presented consistent with those allowed in the manual? 
2.16    Are the soil identifications consistent with the field observations? (Sec 2) 
2.17    Are the soil classifications consistent with reported lab test results? (Sec 3) 
2.18    Are the consistency descriptors consistent with field observations and/or 

lab test results? (Sec 2.4.3, Sec 3.2.3) 
2.19    Are the apparent density descriptors consistent with the SPT results and 

hammer efficiency? (Sec 2.4.4) 
2.20    Are % recovery (REC) and rock quality designation (RQD) presented at 

the required elevations? 
2.21    Is rock strength presented where lab tests are reported? (Sec 3.3.1) 
2.22    Considering the field observations, are lab test results properly applied to 

the descriptors within a layer per Sec 4.3? 
2.23    Are the presentations consistent with the rules presented in Sec 4? 
2.24    Are the presentations consistent with the rules presented in Sec 5? 
 
List all variances identified during initial review of the LOTB sheet and steps needed to resolve the 
discrepancy (include item number). Also note any recommendations for revisions to the manual or 
procedures that might reduce or eliminate similar errors in the future. 

N/A 
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Log of Test Boring QC/QA Signature Sheet 
 

Dist – EA: 10-OE6131 Bridge No.:  29-0331 
 
Sheet Titles: 

 

Lathrop Road Overcrossing (Sheets 1 through 5) 
 
 
 
I, the undersigned on the date following my signature, hereby certify that I have performed a 
quality check of the referenced LOTB sheets and that the referenced LOTB sheets substantially 
comply with the Caltrans Soil and Rock Logging, Classification and Presentation Manual (June 
2007) and related policy and standards. 
 
 
 
Kristy Chapman                                                         Project Engineer  
Checker (Print) Title  

    3/17/11  
Checker (Signature) Date 
 
 
 
I, the undersigned on the date following my signature, hereby certify that the referenced LOTB 
sheets substantially comply with Geotechnical Service’s Quality Control/Quality Assurance 
procedures, as described in the memorandum, “Quality Control/Quality Assurance 
Documentation on LOTB Sheets”, dated July 1, 2007. 
 
 
 
  Eric Nichols                                                  Senior Project Manager  
Functional Supervisor (Print) Title 

   3/17/11 
Functional Supervisor (Signature) Date 
 
 
(This original checklist and signature sheet shall be placed in the geotechnical project file, and a 
copy sent to the Geotechnical Services Corporate Unit (Mark Willian)) 
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Laboratory Test Summary 1201.5d
Samples from Exploratory Borings
Lathrop Road Overcrossing Page 1 of 2

Unconfined
Unified Dry Natural Pocket Compressive

Boring Sample Depth Soil Density Moisture Plastic Liquid Plasticity Gravel Sand Fines Consolidation Pen Strength Phi Cohesion Phi Cohesion Corrositvity
(feet) Classification (pcf) (%) Limit Limit Index (%) (%) (%) Test (tsf) (tsf) (degrees) (psf) (degrees) (psf) Test

R-09-L1 1b 5.0-6.5 SP 106.5 7.1
R-09-L1 3b 10.5-11.0 SM 102.9 6.1
R-09-L1 3c 11.0-11.5 SM 0.5 86.3 13.2
R-09-L1 5b 15.0-16.5 SP 99.4 14.0
R-09-L1 6b 20.5-21.0 CL 90.9 20.7
R-09-L1 6c 21.0-21.5 CL 21 30 9 0.0 23.5 76.5 1.75
R-09-L1 7 21.5-23.0 CL Test
R-09-L1 8b 25.0-26.5 SM 112.5 15.2
R-09-L1 9b 30.0-31.5 SM 105.8 17.4
R-09-L1 9c 31.0-31.5 SM 0.5 86.2 13.3
R-09-L1 11b 35.5-36.0 SP 89.0 32.9
R-09-L1 12c 41.0-41.5 ML 94.3 29.1 >4.5 0 4,630
R-09-L1 13b 45.5-46.0 ML 89.0 34.1 >4.5
R-09-L1 13c 46.0-46.5 ML 30 46 16 0.0 0.7 99.3 Test
R-09-L1 15b 50.5-51.0 CL 71.9 42.8 Consolidation
R-09-L1 15c 51.0-51.5 CL 19 48 29 0.0 49.5 50.5 0.50 Test
R-09-L1 17b 55.5-56.0 CL 83.1 35.5 1.25
R-09-L1 19b 60.5-61.0 SM 106.9 22.1
R-09-L1 20b 65.5-66.0 SM 97.7 28.8 0.0 63.5 36.5
R-09-L1 22b 70.5-71.0 SM 86.9 31.5
R-09-L1 23b 75.5-76.0 ML 82.8 36.5 0.50
R-09-L1 23c 76.0-76.5 ML 1.1 30.6 68.3
R-09-L1 24b 80.5-81.0 ML 104.0 23.3 >4.5
R-09-L1 26b 85.5-86.0 CL 84.5 36.6 1.75
R-09-L1 26c 86.0-86.5 CL 24 43 19 0.0 6.0 94.0
R-09-L1 27b 90.5-91.0 ML 99.9 25.9 >4.5
R-09-L1 28b 95.5-96.0 ML 103.0 22.3 >4.5
R-09-L1 30b 100.5-101.0 SP 105.9 21.2

R-09-L2 1b 5.5-6.0 SP-SM 103.3 5.4
R-09-L2 3b 15.5-16.0 CL 100.6 8.2 4.5
R-09-L2 4 20.0-21.5 CL 19 44 25 0.0 29.3 70.7
R-09-L2 5b 25.5-26.0 SM 111.1 16.4 0.0 76.7 23.3
R-09-L2 7b 33.5-36.0 SP 100.0 25.3
R-09-L2 9b 45.5-46.0 ML 30 47 17 0.0 14.7 85.3 4.0
R-09-L2 9c 46.0-46.5 ML 95.9 28.5 0 2,942
R-09-L2 11b 55.25-55.75 SC 105.5 22.7
R-09-L2 13b 65.0-65.5 SP 110.6 18.6
R-09-L2 14 70.0-71.5 CL 0.9 44.7 54.4
R-09-L2 15c 76.0-76.5 SM 102.5 23.3 28 45 17 0.0 53.0 47.0
R-09-L2 17b 85.5-86.0 CL 99.3 24.2 23 46 23 0.0 6.7 93.3 >4.5
R-09-L2 18 90.0-91.5 SC 0.0 53.9 46.1
R-09-L2 19b 95.0-95.5 CL 88.2 34.5 >4.5
R-09-L2 21b 105.5-106.0 SP 102.3 23.4

* Staged Test

Triaxial Test Results
Total Effective
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Samples from Exploratory Borings
Lathrop Road Overcrossing Page 2 of 2

Unconfined
Unified Dry Natural Pocket Compressive

Boring Sample Depth Soil Density Moisture Plastic Liquid Plasticity Gravel Sand Fines Consolidation Pen Strength Phi Cohesion Phi Cohesion Corrositvity
(feet) Classification (pcf) (%) Limit Limit Index (%) (%) (%) Test (tsf) (tsf) (degrees) (psf) (degrees) (psf) Test

R-09-L3 1b 5.5-6.0 SP-SM 103.5 3.8
R-09-L3 2 10.0-11.5 ML 0.0 18.0 82.0
R-09-L3 3b 15.5-16.0 SP 97.7 13.2
R-09-L3 4 20.0-21.5 CL 15 26 11 0.0 36.0 64.0
R-09-L3 5b 25.5-26.0 SP 104.6 22.2
R-09-L3 6 30.0-31.5 ML 0.0 25.6 74.4
R-09-L3 8c 41.0-41.5 ML 90.4 30.6 0 4,923
R-09-L3 9c 42.5-43.0 ML 95.6 33.9 30 42 12 0.0 2.3 97.7 4.5
R-09-L3 10b 45.5-46.0 CL 25 48 23 0.4 41.9 57.7 2.5
R-09-L3 10c 46.0-46.5 CL 89.6 32.1 0 856
R-09-L3 11c 51.0-51.5 SM 100.1 26.5
R-09-L3 13b 60.5-61.0 CL 97.6 28.5 2.5
R-09-L3 14 65.0-66.5 SM 0.0 53.4 46.6
R-09-L3 15b 70.5-71.0 CL 94.7 29.0 3.0
R-09-L3 17b 80.5-81.0 CL 101.0 27.3 >4.5
R-09-L3 18 85.0-86.5 CL 0.0 41.9 58.1
R-09-L3 19b 90.0-90.5 ML 102.3 25.2 >4.5
R-09-L3 20 95.0-96.5 ML 0.0 29.4 70.6
R-09-L3 21b 100.0-100.5 SP-SM 87.0 33.5

* Staged Test

Total Effective
Triaxial Test Results
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Abutments 1 & 3, Class 140 Pile Calculations 
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Bent 2, Class 200 Pile Calculations 
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Pilaster Calculations 
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Embankment Settlement Analysis Results 
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Caltrans Review Comments and BCI Response 
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 10-SJ-99, PM 8.9 to PM 9.5, EA: 0E-6101 
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Dear Mr. Klemunes, 
 
Blackburn Consulting (BCI) is pleased to submit this Geotechnical Design Report for the Main 
Street Interchange Improvements as part of the State Route 99 Manteca Widening Project.  BCI 
prepared this report in accordance with our November 15, 2008 agreement.  This report defines 
the geotechnical conditions as evaluated from field and laboratory test data, and provides 
geotechnical recommendations and specifications for project design and construction. 
 
Thank you for selecting BCI to be on your design team.  Please call if you have questions or 
require additional information. 
 
Sincerely; 
 
BLACKBURN CONSULTING 
 Reviewed By:  
 
 
 
 
 
David P. Castro, P.E. Benjamin D. Crawford, P.E., G.E. 
Project Engineer Principal 

 
 
 
Modesto Office: 
1720 G Street    Modesto, CA  95354  
(209) 522-6273    Fax: (209) 522-6274 
 

 

 
                                            Main Office: (530) 887-1494    
    11521 Blocker Drive, Suite 110   Auburn, CA  95603 

West Sacramento Office: (916) 375-8706 
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1 INTRODUCTION 

1.1 Purpose 
BCI prepared this Geotechnical Design Report for design and construction of Main Street 
Interchange Improvements associated with the State Route 99 (SR 99) Manteca Widening 
Project, from Austin Road to Arch Road, between PM 5.1 (Station 269+28 “SR99”) to PM 15.0 
(Station 792+00 “SR99”) in San Joaquin County, California. 
 
The purpose of this report is to document subsurface geotechnical conditions, provide analyses 
of the anticipated site conditions as they pertain to the project described herein, and to 
recommend design and construction criteria for the proposed interchange improvements.  This 
report also establishes a geotechnical baseline to be used in assessing the existence and scope of 
changed site conditions. 
 

1.2 Scope of Services 
To prepare this report, BCI: 

1. Discussed the proposed improvements with the design team. 
2. Reviewed preliminary project plans provided by HDR Engineering (HDR). 
3. Reviewed pertinent reports and historical information as described in Section 3 of this report. 
4. Observed the subsurface conditions in 29 exploratory borings excavated between June 2 

and July 14, 2009. 
5. Performed laboratory tests on soil samples obtained from the exploratory borings. 
6. Performed engineering analysis and calculations to develop our conclusions and 

recommendations. 
 

2 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

2.1 Project Description 

The objective of the SR 99 Widening Project is to improve traffic flow along SR 99 from Austin 
Road in Manteca to Arch Road in Stockton, California.  As part of the widening project, the new 
Main Street Interchange will be constructed in the vicinity of the Lathrop Road Interchange to 
improve access to Main Street and Lathrop Road.  The existing Lathrop Road Interchange 
consists of a two-span, reinforced concrete box girder structure and short north and south bound 
on and off ramps.  Based on our review of the information provided by HDR, and review of the 
preliminary plans, the interchange improvements will include: 

• New SR 99 north/southbound loop on-ramps. 
• New SR 99 northbound off-ramp. 
• New SR 99 southbound on and off-ramps. 
• Realign and widen Lathrop Road to 3 lanes in each direction. 
• Replace the existing Lathrop Road overhead bridge with a two-span cast-in-place 

concrete box girder bridge. 
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• Approximately 5,194 linear feet (ft.) of new two-lane frontage road. 
• Realign North Main Street near the intersection of Lathrop Road. 
• A new retaining wall along the SR 99 northbound off-ramp. 
• Utility relocation and improvements. 
• Construction of new drainage basins. 
• New drainage culverts. 

 
Figure 1 in Appendix A displays the Vicinity Map.  Refer to Figure 4 (Site Plan and Boring 
Location Map) in Appendix A for project limits and the proposed improvements. 
 

2.2 Site Description and Existing Facilities 
State Route 99 (“SR 99” Line) 
The Main Street interchange improvements will include relocating the existing on/off ramps for 
Lathrop Road and Main Street, the widening of the Lathrop Road Overcrossing structure, and 
adding frontage roads.  Existing SR 99 consists of a four lane divided highway (two lanes in each 
direction) with an approximately 30 ft. wide unpaved median.  Within the project limits, SR 99 
elevations range from approximately 35 ft.1 to 41 ft. 
 
Lathrop Road (“LT” Line) 
Lathrop Road improvements at the Main Street/SR 99 interchange will include shifting the road 
alignment 80 ft. north of existing, constructing new approach embankments and widening the 
roadway from two lanes to six lanes.  The improvements will begin at “LT” line Station 108+91 
and continue to 142+46.  Existing Lathrop Road consists of a two lane rural road; approach fills 
at the SR 99 overcrossing of about 380 ft. long and 20 ft. high and 2.5:1 (Horizontal: Vertical) 
approach fill side slopes.  There is an existing 48 inch water main pipeline about 100 ft. north of 
Lathrop Road running east and west. 
 
Northbound Off-ramp 
The SR 99 northbound off-ramp improvements will replace the existing single lane off-ramp 
alignment and relocate the off-ramp to the south side of Lathrop Road.  The proposed off-ramp 
will increase the deceleration distance from SR 99 to Lathrop Road.  The new off-ramp “L1” 
Line will extend from Station 72+5.97 to Station 129+17.70.  The existing off-ramp loops a field 
located within the northeast quadrant of the interchange.  The existing profile is relatively flat 
from an elevation of 36 ft. at SR 99 to 37 ft. where it intersects with Lathrop Road. 
 
Northbound On-ramp 
The SR 99 northbound on-ramp improvements will remove the existing single lane on-ramp 
alignment and relocate the on-ramp to the south side of Lathrop Road.  The proposed on-ramp 
will be part of a partial clover leaf configuration.  The existing on-ramp defines an existing field 
located within the northeast quadrant of the interchange.  “L2” Line will extend from Station 
76+24.33 to Station 88+34.69.  The existing profile is relatively flat from an elevation of 37 ft. at 
Lathrop Road to 38 ft. where it intersects with SR 99. 
 
                                                 
1 Based on the elevations provided by HDR Engineering Inc., June 2009. 
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Southbound Off-ramp 
The SR 99 southbound off-ramp improvements will remove the existing single lane off-ramp 
alignment and relocate the off-ramp to intersect at Lathrop Road.  The proposed off-ramp will 
increase the deceleration distance from SR 99 to Lathrop Road.  The new “L5” Line will extend 
from Station 85+39 to Station 100+82.  The existing off-ramp defines an existing field located 
within the northwest quadrant of the interchange.  The existing profile is relatively flat from an 
elevation of 41 ft. at SR 99 to 39 ft. where it intersects with Lathrop Road. 
 
Southbound On-ramp 
The SR 99 southbound on-ramp improvements will remove the existing single lane on-ramp 
alignment and relocate the on-ramp next to Lathrop Road.  The proposed on-ramp will be part of 
a partial clover leaf configuration.  The new on-ramp “L3” Line will extend from Station 69+11 
to Station 86+48 and a second on-ramp.  “L4” Line will extend from Station 80+85 to Station 
95+86.  The existing on-ramp defines an existing field, a residence and a gas station located 
within the northwest quadrant of the interchange.  The existing profile is relatively flat from an 
elevation of 39 ft. at Lathrop Road to 38 ft. where it intersects with SR 99. 
 
Existing Culverts 
Based on our conversations with HDR, the existing culverts will not be extended for the 
proposed interchange improvements. 
 

3 PERTINENT REPORTS AND INVESTIGATIONS 

In preparing this report, BCI reviewed the following information pertinent to the project. 
• “Preliminary Geotechnical/Geologic Memorandum for State Route 99 Widening,” 

Blackburn Consulting, January 30, 2008. 
• “Geotechnical Design” and “Materials Report” for the SR 99 Manteca Widening project, 

Blackburn Consulting, February, 16 2012. 
• “California Seismic Hazard Map,” State of California Department of Transportation, 

1996. 
• “Geologic Map of the San Francisco-San Jose Quadrangle, California” Wagner, D.L., 

Bortugno, E.J. and McJunkin, R.D., 1991, 1:250,000: California Division of Mines and 
Geology, Regional Geologic Map 5A. 

• As-Built Log of Test Borings (LOTBs), Foundation Reports, Geologic Reports and 
project plans for Caltrans structures located along the project alignment.  Appendix D 
lists the Caltrans information reviewed. 

 

4 PHYSICAL SETTING 

4.1 Climate Data 
We reviewed climate data for Manteca, California, that is available at the Western Regional 
Climate Center website (http://www.wrcc.dri.edu).  Table 1 presents monthly climatic data 
averages (1948-2008) for this project. 
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Table 1:  Site Climate Data 

Data Type Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average 

Total 
Precipitation 

(in.) 

Stockton 
WSO 

(048558) 
2.85 2.25 2.01 1.13 0.41 0.08 0.03 0.04 0.26 0.71 1.74 2.31 13.82 

Average 
Maximum 

Temperature 
(F) 

Stockton 
WSO 

(048558) 
53.6 60.6 66.0 72.9 81.1 88.6 94.3 92.7 88.2 78.4 64.5 53.9 74.6 

Average 
Minimum 

Temperature 
(F) 

Stockton 
WSO 

(048558) 
37.6 40.5 42.6 46.1 51.7 57.0 60.5 59.9 57.0 50.2 42.3 37.5 48.6 

 
 
The above data indicates that approximately 94 percent of the total annual precipitation occurs from 
October through April.  The data above indicates that the number of days with temperatures above 
50 degrees Fahrenheit (required for paving operations) is reduced between November and March. 
 

4.2 Topography and Drainage 
The majority of the Main Street Interchange site topography is relatively level with an average 
elevation of about 34 ft.  Topography along the Lathrop Road alignment slopes up from an 
elevation of approximately 36 ft. (approximately original grade) to 57 ft. at the top of the existing 
Lathrop Road embankment fill (PM 9.19). 
 
Shallow swales and ditches direct surface drainage away from the on/off-ramps and SR 99 into 
various drainage basins located within the improvement area.  Drainage within the median of 
SR99 is provided by drop inlets and pipes that transfer water to the north and southbound 
shoulder swales. 
 

4.3 Man-made and Natural Features of Engineering and Construction Significance 
Other than the planned improvements at the Main Street Interchange, BCI is not aware of any 
natural features that could affect, or be adversely affected by the project.  However, the proposed 
improvements will have a significant impact on the existing SSJID 48 inch water main located 
about 100 ft. north of Lathrop Road.  See sections 9.1.2 and 10.3 for more information on the 
existing water line.  Other existing utilities will likely have to be relocated at various locations 
within the improvement area. 
 

4.4 Regional Geology and Seismicity 

Literature published by the California Department of Mines and Geology (CDMG) indicates that 
the site is located within the Great Valley Province.  The Great Valley extends northwest to 
southeast through the central portion of California.  It is speculated that the Great Valley became 
isolated from the Pacific Ocean about 140 million years ago.  Since that time, sediments derived 
from the mountains to the east and west have continually filled the Great Valley.  The depth of 
the sediments is estimated to be up to 10,000 ft. deep. 
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Based on Caltrans’ Seismic Hazard Map (1996), the closest recognized Late Quaternary or 
younger faults are the Midway-San Joaquin Fault (MSJ), located approximately 18 miles 
southwest of the site, and the Coast Ranges-Sierran Block Boundary Zone (CSB), and located 
approximately 22 miles southwest of the site.  Figure 3 shows the significant seismic sources 
(per Caltrans) in the project vicinity. 
 
The MSJ fault has the greatest potential to affect the site, with an estimated maximum moment 
Magnitude of 6.75.  An event of this magnitude, at a distance of 18 miles, would produce a 
maximum horizontal Peak Bedrock Acceleration (PBA) of about 0.18g (Mualchin, 1996).  Based 
on our preliminary test boring, we classify the site soil profile as Type D (stiff soil). 
 
Figure 2 in Appendix A presents the Geologic Map for the site.  Figure 3 presents a Fault Map 
for the site. 
 

5 EXPLORATION 

5.1 Drilling and Sampling 
To characterize subsurface conditions at the site, BCI observed and logged 29 borings between 
June 2 and July 14, 2009, to maximum depths of 41½ ft. below ground surface. 
 
Borings were advanced using hollow stem auger and hand auger drilling methods.  Where 
hollow stem methods were used to advance the borings, BCI obtained relatively undisturbed soil 
samples using a 3-inch O.D. Modified California Sampler (equipped with 2.5-inch O.D. brass 
liners).  These samplers were driven into the ground by the force of a 140-pound automatic-trip 
hammer falling approximately 30 inches.  We sealed the sample liners with plastic caps.  We 
also obtained bulk soil samples from the auger cuttings.  At hand auger locations, we obtained 
bulk soil samples using a 4-inch diameter hand auger.  Bulk samples were placed in plastic bags 
for transport to the laboratory. 
 
The boring locations are shown on Figure 4 in Appendix A. 
 

5.2 Geologic Mapping 
BCI evaluated site geologic conditions based on observations made in our borings, and on 
review of the 1991 Geologic Map of the San Francisco-San Jose Quadrangle (California 
Department of Conservation, Division of Mines and Geology Map No. 5A).  We discuss the 
results of our evaluation in Section 7.1. 
 

5.3 Exploration Notes 
BCI did not encounter adverse drilling conditions such as caving or hard drilling during borings 
conducted for this project. 
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6 GEOTECHNICAL TESTING 

We performed the following laboratory tests on representative soil samples from the 
exploratory borings: 

• Moisture content (ASTM D2216) and unit weight (ASTM D2937) 
• Triaxial and direct shear (ASTM D2166 and ASTM D3080) 
• Plasticity index (ASTM D4318) 
• Sieve analysis (ASTM D422) 

 
We attach our laboratory test results, including a summary table, in Appendix C. 
 

7 GEOTECHNICAL CONDITIONS 

7.1 Site Geology 
BCI evaluated the geology of the area through available geologic maps and literature, site 
review, and subsurface exploration. 
 
The referenced geologic mapping shows surface materials at the project site as Pleistocene age 
Modesto Formation.  The Modesto Formation consists of older Pleistocene age alluvium 
composed predominantly of sand and silty sand; overlain by sand, silt and clay deposited by 
present day streams and rivers.  The soil encountered in our borings is consistent with the 
published geologic mapping. 
 
We present a Geologic Map as Figure 2 in Appendix A. 
 

7.2 Existing Slope Stability 
The project area is relatively level with no significant native or cut slopes.  Existing Lathrop 
Road Overcrossing approach fill slopes have 2.5:1 or flatter side slopes, and vertical concrete 
abutments.  The approach slopes appear stable (no noticeable slumping or slope failures) in their 
present configuration. 
 

7.3 Subsurface Soil Conditions 
We present the following discussion of soil conditions based on our drilling and sampling 
program described in Section 5.1.  Refer to the Boring Logs in Appendix B for specific 
subsurface conditions encountered at each boring location. 
 
SR 99 Mainline 
In general, we observed loose to medium dense, poorly graded silty sand to the maximum depth 
explored.  We also observed approximately 5 ft. of silty sand underlain by stiff clay. 
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Lathrop Road (“LT” Line) 
In general, we observed 5 to 13 ft. of loose to medium dense silty sand in the vicinity of the 
proposed Lathrop Road improvements.  Underlying the near surface soil we observed 3 to 6 ft. of 
stiff to hard silt.  Underlying the silt we encountered interbedded layers of poorly graded sand, 
lean clay, fat clay and silty sand extending to the depths explored. 
 
Southbound On/Off Ramps (“L3” and “L4” / “L5” and “NWL” Lines) 
In general, we observed 5 to 12 ft. of loose to medium dense silty sand in the vicinity of the 
proposed southbound on and off ramp improvements.  Underlying the near surface soil we 
observed 3 to 5 ft. of stiff to hard silt.  Underlying the silt we encountered interbedded layers of 
poorly graded sand, clayey sand and silty sand extending to the depths explored. 
 
Northbound On/Off Ramps (“L1” and “L2” Lines) 
In general, we observed 3 to 15 ft. of loose to medium dense silty sand in the vicinity of the 
proposed northbound on and off ramp improvements.  Underlying the near surface soil we 
observed interbedded layers of poorly graded sand, lean clay and silt extending to the depths 
explored. 
 
Frontage Roads (“SEL”, “NEL”, and “NWL” Lines) 
In general, we observed 4 to 12 ft. of loose to medium dense silty sand in the vicinity of the 
proposed southbound on and off ramp improvements.  Underlying the near surface soil we 
observed 2 to 4 ft. of stiff to hard silt extending to the depths explored. 
 
Refer to the Boring Logs in Appendix B for specific subsurface conditions encountered at each 
boring location. 
 

7.4 Water 

7.4.1 Surface Water 

During our site reconnaissance between June and August 2009, we did not observe surface water 
at the site.  Due to the sandy, free draining soil, ponding of surface water is not expected to 
significantly impact the project. 
 

7.4.2 Scour 

We did not observe evidence of scour at the site since the project is not located near rivers, 
streams, creeks or lakes. 
 

7.4.3 Erosion 

We did not observe significant erosional features along the SR 99 corridor.  However, the near 
surface sandy soils are erodible if subject to concentrated surface flows. 
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7.4.4 Ground Water 

We encountered static ground water during our subsurface exploration for the Main Street 
Foundation Report at elevations ranging from 3½ to 8½ ft. in May 2009. 
 
Based on our review of the San Joaquin Online Groundwater Reporting Tool 
(www.sjmap.org/groundwater) the spring groundwater elevations have ranged between 
elevations of 11.8 and 8.3 ft. (approximately 22.7 to 26.2 ft. below existing grade).  Graph 1 
below displays the measured spring groundwater elevations for the nearby monitoring well. 
 

Graph 1: Spring Groundwater Elevations (Well #01S07E28D001) 

 
 
Based on our subsurface exploration and the nearby well data, we used a design ground water 
elevation of +12 ft. Mean Sea Level (MSL) for this project. 
 
Ground water and perched water levels can fluctuate due to changes in precipitation, 
irrigation/pumping, and other factors. 
 

7.5 Project Site Seismicity 

7.5.1 Ground Motions 

Based on Caltrans’ Seismic Hazard Map (1996), the closest recognized Late Quaternary or 
younger faults are the Midway-San Joaquin Fault (MSJ) located approximately 18 miles 
southwest of the site, and the Coast Ranges-Sierran Block Boundary Zone (CSB), located 
approximately 22 miles southwest of the site.  Figure 3 in Appendix A shows the significant 
seismic sources (per Caltrans) in the project vicinity. 
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The MSJ fault has the greatest potential to affect the site, with an estimated maximum moment 
Magnitude of 6.75.  An event of this magnitude, at a distance of 18 miles, would produce a 
maximum horizontal Peak Bedrock Acceleration (PBA) of about 0.18g (Mualchin, 1996).  Based 
on our preliminary test boring, we classify the site soil profile as Type D (stiff soil). 
 
For design, use the 0.2g peak horizontal rock acceleration curve (0.28g peak ground 
acceleration) from Figure B.7 (Soil Profile Type D for a Magnitude of 6.5+0.25) of the Caltrans 
Seismic Design Criteria (2006, Version 1.4).  The proposed structure is not located within 10 
miles of the controlling fault; therefore, no adjustment to the response spectrum is required for 
near fault proximity. 
 

7.5.2 Ground Rupture 

Our review of published geologic mapping and preliminary site review did not reveal the 
presence of Late Quaternary (displacement within the last 700,000 years) or younger faults 
within the project site.  Therefore, BCI considers the potential for ground rupture at the site to be 
low to nonexistent. 
 

7.5.3 Liquefaction 

Liquefaction can occur when loose to medium dense, granular, saturated soils (generally within 
50 ft. of the surface) are subjected to ground shaking.  We evaluated the potential for liquefaction 
at this site using data from Borings R-09-L1 through R-09-L3 (from the Foundation Report); a 
design ground water elevation of 12 ft. MSL and liquefaction evaluation criteria consistent with 
the 1996 National Center for Earthquake Engineer Research (NCEER) Workshop procedures.  
BCI corrected field blow counts (N-values) to (N1)60 values using procedures outline in 
“Foundation Analysis and Design,” 5th edition, Joseph Bowles, 1996.  For our analysis we used a 
peak horizontal ground acceleration (PGA) of 0.28g. 
 
Our liquefaction analysis indicates that the sands between elevations 20 ft. and -1 ft. are not 
subject to liquefaction during the design earthquake event (PGA = 0.28g).  Factors of safety (FS) 
for this interval range from 1.3 to 2.0, and average (N1)60 of 22. 
 

7.5.4 Seismic Settlement 

During a seismic event, ground shaking can cause seismic settlement of relatively loose granular 
soil above the water table, which can result in settlement of the ground surface. 
 
BCI evaluated potential seismic settlement of the native loose to medium dense sand above the 
ground water level using the Tokimatsu and Seed (1987) method outlined in “Geotechnical 
Earthquake Engineering Handbook,” Robert W. Day, 2002.  Using this method and a PGA of 
0.28g, our analysis indicates that seismic settlement of the native sand above the ground water 
level will be low (approximately 0.2 inches). 
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8 GEOTECHNICAL ANALYSIS AND DESIGN 

8.1 Cuts and Excavations 

8.1.1 Stability 

The project will involve shallow unreinforced fill slopes less than 5 ft. in thickness.  Fill slopes 
should be stable at an inclination of 2:1 (horizontal:vertical) or flatter, provided that proper 
erosion control is implemented and surface water is directed away from the slope face. 
 
Slope and/or shore temporary excavations in accordance with current Cal OSHA requirements. 
 

8.1.2 Rippability 

Native soil and existing fill should be excavatable with conventional earth moving equipment. 
 

8.1.3 Grading Factors 

We understand that project fills will be derived primarily from imported borrow material, 
supplemented with material excavated from the SR 99 mainline widening project and shallow 
on-site cuts. 
 
We present the following estimated grading factors for State Route 99 mainline silty sand soil, 
based on our experience, laboratory test results, and subsurface conditions observed in our borings. 
 

Table 2:  Estimated Grading Factors 
Material Type Location Estimated Grading Factor 

Native silty sand (0 to 5 feet) Main Street Interchange 10% to 20% Shrinkage 

Silty sand and sandy clay (0 - 5 feet) SR 99 Median 5% to 15% Shrinkage 

 
 
Since the project borrow source(s) has not been determined, additional subsurface exploration, 
laboratory testing and engineering analysis will be required to provide estimated grading factors 
for this material. 
 
The above grading factor ranges are for estimation purposes only.  Actual grading factors may 
be significantly different due to differing soil conditions, over or undercompaction, stripping 
losses, staking errors, and possible differences in actual topography not reflected on the site 
topographic map. 
 

8.2 Unreinforced Embankments 

New embankment fills for the project will be approximately 27 ft. high with 4:1 (horizontal to 
vertical) side slopes. 
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8.2.1 Embankment Material 

Embankments will be constructed using imported borrow material, supplemented with material 
excavated from shallow on-site cuts and existing embankment fill.  Since the project borrow 
source(s) has not been determined, additional subsurface exploration, laboratory testing, and 
engineering analysis will be required to evaluate proposed borrow materials for use on this project. 
 

8.2.2 Slope Stability 

The proposed embankment slopes will be stable based on the relatively stable condition of the 
existing 2.5:1 approach fill side slopes.  The generally loose to medium dense nature of the 
underlying native soil will provide a stable base on which to construct the fills. 
 
New embankments should be constructed in accordance with the 2006 Caltrans Standard 
Specifications, with proper erosion control and surface drainage directed away from 
embankment slope faces. 
 

8.2.3 Settlement 

We used FoSSA 2.0 software developed by ADAMA Engineering, Inc. to evaluate immediate and 
long-term consolidation settlement.  We modeled a 27 foot high, 269 foot wide approach fill 
embankment with 4:1 side slopes.  BCI used an average unit weight of 125 pounds per cubic foot for 
the new approach fill weight.  For consolidation settlement analysis, we used consolidation test data 
presented in Appendix B.  For elastic settlement analysis, we used data from the borings to estimate 
soil parameters using Foundation Analysis and Design, 5th edition, Joseph E. Bowles, 1996. 
 
Our analysis indicates that about 5 inches of elastic (immediate) settlement will occur during 
approach and abutment fill placement.  Because of the clay layers underlying the site, we 
anticipate “long-term” consolidation settlement of about 6 inches.  See section 10.4 for special 
provisions regarding embankment settlement waiting period and monitoring. 
 

8.3 Type 1 Retaining Walls 
At heights less than 18 ft., Caltrans Type 1 Retaining Walls (2006 Caltrans Standard Plans) are 
proposed at the end of the northbound off ramp.  The wall will be located along the new SR 99 
northbound off ramp north of the frontage road from “L1” line station 82+00.00 to 134+30.00. 
 
Based on our calculations and review, the 2006 Caltrans Standard Plans B3-1 and B3-8 can be 
used to design the Type 1 retaining walls on spread footings provided the recommendations in 
Table 3 below are followed. 
 

Table 3: Type 1 Retaining Wall Embedment Depths 
Retaining Wall Length 

(ft.) 
Max 

Height(ft.) Embedment Depth* 

Main Street 
northbound off ramp 797 18 Minimum 2 ft. below lowest adjacent grade 

*Assumes the footing is constructed in firm undisturbed native soils. 
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Temporary excavations required to construct the retaining walls should be sloped and shored in 
accordance with current Cal OSHA requirements. 
 

8.4 Culverts 

8.4.1 Support 

Native soil, existing embankment and new embankment fill are suitable for support of proposed pipe 
culverts.  Based on our conversation with HDR no culvert extensions are planned for this project. 
 

8.4.2 Backfill 

Backfill culverts in accordance with Section 19 of the Caltrans Standard Specifications. 
 

9 CONSTRUCTION CONSIDERATIONS 

9.1 Construction Advisories 

9.1.1 Perched Ground Water and Over-optimum Soil Moisture 

During our exploration we encountered sandy clay and silt layers at depths of approximately 16 
ft. below existing grade, which may inhibit infiltration and cause perched water during the rainy 
season.  However, the depth to the clay and silt layer is below the expected improvement depths; 
therefore, perched water is not expected to impact grading. 
 
Excessively over-optimum (wet) soil conditions can make proper compaction difficult or 
impossible.  Wet soil is commonly encountered during the winter and spring months, or in 
excavations where ground water or perched ground water is encountered. 
 
In general, wet soil can be mitigated by: 

• Discing the soil during prolonged periods of dry weather 
• Overexcavating and replacement with drier material 
• Lime treatment or stabilization using aggregate and/or stabilization fabric 

 
If wet, unstable soil is encountered, BCI can observe the conditions and provide more specific 
mitigation recommendations. 
 

9.1.2 Existing Underground Utilities 

Our analysis indicates that proposed ramp embankments along the “LT” Line will cause pipe 
settlement of the existing 48 inch diameter SSJID water line.  This could potentially damage the 
pipe line. 
 
Currently the design team is working with SSJID to mitigate detrimental settlement of the 
existing SSJID water line in the vicinity of the proposed embankments. 
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The contractor is responsible for protecting existing underground utilities from damage in 
accordance with Section 7-1.11 and 8-1.10 of the Caltrans Standard Specifications (May 2006). 
 

9.2 Differing Site Conditions 
BCI based this report on the current site conditions.  We assume the soil and ground water 
conditions encountered in our borings are representative of the subsurface conditions across the 
site.  Actual conditions between borings could be different.  If differing site conditions are 
encountered, contact BCI immediately to provide additional recommendations. 
 

10 GEOTECHNICAL RECOMMENDATIONS AND SPECIFICATIONS 

This section presents our recommended geotechnical specifications, and special provisions, to be 
used in design and construction of the project.  If designers have questions or problems with any 
of these recommendations, or if conditions are found to be different during construction, contact 
BCI to determine if additional field work, analysis, or recommendations are required. 
 
Where referenced below, Standard Specifications and Standard Plans refer to the Caltrans 2006 
Standard Plans and Specifications. 
 

10.1   Earthwork 
Earthwork shall be performed in accordance with Section 19 of the Standard Specifications.  
Structural Backfill shall conform to Section 19-3 of the Standard Specifications.  In addition, 
earthwork and structural backfill shall be performed in accordance with the following Special 
Provisions.  If a conflict exists between the Standard Specifications and Special Provisions 
below, the Special Provisions govern. 
 

10.2   Special Provision for Acceptable Fill and Borrow Material 
On-site soil is suitable for project fill provided it is free of organics, debris, and meets particle 
size requirements of the Standard Specifications and Special Provisions.  As mentioned in our 
February 16, 2012, Geotechnical Design and Materials Report for the SR 99 Manteca Widening 
project, the near surface soil excavated within the median may meet the requirements for 
structure backfill for this project.  However, additional laboratory testing will be required during 
construction to confirm the quality. 
 
Borrow material should have a minimum R-value of 30 and contain no vegetation or debris.  
Borrow material for structure backfill must meet requirements of Section 19 of the Standard 
Specifications. 
 

10.3   Special Provision for Protection of Existing Underground Utilities 
The design team is currently working with SSJID to mitigate detrimental settlement and lateral 
loads on the existing SSJID 48 inch diameter water line. 
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BCI will provide pipe settlement and loading estimates for the 48 inch water main pipe line 
within the proposed interchange area in the Foundation Design Report fro the Main Street 
structure.  BCI is currently performing design assistance for the embankment and pipeline design 
being performed by HDR.   
 
The contractor is responsible for protecting existing underground utilities from damage in 
accordance with Section 7-1.11 and 8-1.10 of the Caltrans Standard Specifications (May 2006). 
 

10.4   Special Provision for Embankment Settlement Waiting Period and Monitoring 
Based on our consolidation analysis, BCI recommends a “waiting period” of at least 60 days 
from the end of embankment fill placement to beginning pile driving. 
 
A settlement monitoring program, utilizing surface hubs or other acceptable methods, should be 
used to record the actual settlement magnitudes/rates for the bridge approach fills.  At least two 
settlement monitors should be installed near the center of the highest part of each embankment 
near the abutment.  The settlement monitoring program, including installation of the monitoring 
devices, should be performed in accordance with California Test Method 112. 
 
The actual waiting period should be determined based on engineering review/analysis of the 
settlement monitoring program records, and could potentially extend beyond the minimum 60 
day waiting period. 
 

11 RISK MANAGEMENT 

Our experience and that of our profession clearly indicates that the risks of costly design, 
construction, and maintenance problems can be significantly lowered by retaining the 
geotechnical engineer of record to provide additional services during design and construction.  
For this project, BCI should be retained to: 

• Review and provide comments on the civil plans and specifications prior to construction. 
• Monitor construction to check and document our report assumptions.  At a minimum, 

BCI should monitor grading, pavement subgrade and aggregate base compaction.  
• Update this report if design changes occur, a lapse of 2 years or more between this report 

and construction, and/or site conditions have changed. 
 
If we are not retained to perform the above applicable services, we are not responsible for any 
other party’s interpretation of our report, and subsequent addenda, letters, and discussions. 
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12 LIMITATIONS 

BCI performed services in accordance with generally accepted geotechnical engineering 
principles and practices currently used in this area.  Where referenced, we used ASTM or 
Caltrans standards as a general (not strict) guideline only.  We do not warranty our services.  Do 
not use or rely on this report for different locations or improvements without the written consent 
of Blackburn Consulting (BCI). 
 
Our scope for this report did not include evaluation of on-site hazardous material, flood potential, 
aerial photograph review, or biological pollutants.  Please contact BCI if you would like an 
evaluation of one or more of these potentially damaging issues or if off-site borrow sources are 
identified and require sampling and testing. 
 
Borings Logs are presented in Appendix B.  The lines designating the interface between soil 
types are approximate.  The transition between material types may be abrupt or gradual.  Our 
recommendations are based on the final logs, which represent our interpretation of the field logs 
and general knowledge of the site and geological conditions. 
 
Modern design and construction is complex, with many regulatory sources/restrictions, involved 
parties, construction alternatives, etc.  It is common to experience changes and delays.  The 
owner should set aside a reasonable contingency fund based on project complexities and cost 
estimates to cover changes and delays. 
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Figure 1:  Vicinity Map 

Figure 2:  Geologic Map 

Figure 3:  Fault Map 

Figure 4:  Site Plan and Boring Location Map 
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B1-1

B1-2

B1-3

B1-4

B1-5

SILTY SAND (SM), loose, yellowish brown, moist, fine
to medium SAND.

olive gray

Poorly-graded SAND (SP), medium dense, gray, fine
SAND.

SANDY SILT (ML), very stiff, olive gray, moist, fine
SAND.

SANDY lean CLAY (CL), stiff to very stiff, olive gray,
moist, fine SAND.

olive brown
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B1-6

B1-7

B1-8

B1-9

CLAYEY SAND (SC), medium dense, medium brown,
moist, fine to medium SAND.

SILTY SAND (SM), medium dense, dark yellowish
brown, wet, fine to medium SAND.

SANDY SILT (ML), hard, olive brown, moist, fine
SAND.

CLAYEY SAND (SC), medium dense, olive gray, moist,
fine to medium SAND with SILT.

Total Depth = 41.5 feet
Groundwater encountered at 31 feet
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B2-1

B2-2

B2-3

B2-4

B2-5

SILTY SAND (SM), loose, dark yellowish brown, dry,
fine to medium SAND.

moist

medium dense, olive gray, fine SAND

SANDY SILT (ML), stiff to very stiff, medium brown,
moist, fine SAND.

Fat CLAY (CH); stiff, olive gray, moist.

stiff to hard, olive brown, fine SAND, slightly cemented

SILTY SAND (SM), dense to very dense, dark yellowish
brown, wet, fine to medium SAND.
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B2-6

B2-7

B2-8

B2-9

Poorly-graded SAND (SP), medium dense, yellowish
brown, wet, fine to medium SAND.

SILTY SAND (SM), medium dense, reddish brown, wet,
fine to medium SAND.

Lean CLAY (CL), very stiff, olive brown, moist.

Poorly-graded SAND with CLAY (SP-SC), very dense,
olive gray, wet, fine to medium SAND.

Lean CLAY (CL), hard, olive gray, moist.

Total Depth = 41.5 feet
Groundwater encountered at 31 feet

28.7

18.1

27.1

92.3

107.8

96.0

12

23

3.8

>4.5

A
D

D
IT

IO
N

A
L

T
E

S
T

S

LABORATORY

P
O

C
K

E
T

 P
E

N
.

(T
S

F
)

G
R

A
P

H
IC

 L
O

G

S
A

M
P

LE
 N

O
.

FIELD

DRILLING DATE:   6/2/09
DRILLING METHOD:   Hollow-stem auger
LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   33.4 feet
DATUM:   MSL
WATER DEPTH:   31 feet
READING TAKEN:

Blackburn Consulting

D
E

P
T

H
 (

F
E

E
T

)

%
 <

20
0 

S
IE

V
E

LOG OF BORING B2

S
A

M
P

LE

P
LA

S
T

IC
IT

Y
IN

D
E

X

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

 (
%

)

D
R

Y
 D

E
N

S
IT

Y
(P

C
F

)

A
N

G
LE

30

35

40

DESCRIPTION

FILE NO.:   1201.5
PROJECT:   Main Street Interchange GDR
LOCATION:   Manteca
CLIENT:   HDR Engineering

B
lo

w
s/

F
oo

t

T
R

IA
X

IA
L 

S
H

E
A

R
C

 (
P

S
F

)

T
R

IA
X

IA
L 

S
H

E
A

R

LO
G

 O
F

 B
O

R
E

H
O

LE
  1

20
1.

5A
 B

1-
9.

G
P

J 
 B

LA
C

K
B

R
N

.G
D

T
  1

1/
3

0/
09



9

19

B3-1

B3-2

B3-3

SILTY SAND (SM), loose, yellowish brown, moist, fine
to medium SAND.

SILT (ML), stiff to very stiff, olive gray, moist.

SILTY SAND (SM), medium dense, medium brown,
moist, fine SAND.

Total Depth = 11.5 feet
No groundwater encountered
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B4-1

B4-2

B4-3

SILTY SAND (SM), loose, yellowish brown, moist, fine
to medium SAND.

SILT (ML), stiff to very stiff, olive gray, moist.

Total Depth = 11.5 feet
No groundwater encountered
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B5-1

B5-2

B5-3

SILTY SAND (SM), loose, yellowish brown, moist, fine
to medium SAND.

SILT (ML), very stiff to hard, olive gray, moist.

Total Depth = 11.5 feet
No groundwater encountered
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B6-1

B6-2

B6-3

SILTY SAND (SM), loose, yellowish brown, moist, fine
to medium SAND.

SILT (ML), very stiff, olive gray, moist, interbedded
layers of SILTY SAND.

Total Depth = 11.5 feet
No groundwater encountered
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B7-1

B7-2

SILTY SAND (SM), medium dense, yellowish brown,
moist, fine SAND.

Total Depth = 6.5 feet
No groundwater encountered
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B8-1

B8-2

B8-3

SILTY SAND (SM), loose, yellowish brown, moist, fine
to medium SAND.

SANDY SILT (ML), very stiff, olive gray, moist, fine
SAND.

Total Depth = 11.5 feet
No groundwater encountered
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B9-1

B9-2

SILTY SAND (SM), medium dense, yellowish brown,
moist, fine to medium SAND.

Total Depth = 6.5 feet
No groundwater encountered
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B10-1

B10-2

B10-3

B10-4

B10-5

SILTY SAND (SM), loose, yellowish brown, moist, fine
to medium SAND.

SANDY CLAY (CL), medium stiff, olive gray, moist, fine
SAND.

very stiff to hard

SILTY SAND (SM), medium dense, olive gray, moist,
fine SAND.

SANDY SILT (ML), stiff to very stiff, olive brown, moist.

Poorly-graded SAND (SP), medium dense, gray, moist,
fine to medium SAND.

Lean CLAY (CL), hard, olive brown, moist.

Total Depth = 21.5 feet
No groundwater encountered
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B11-1

B11-2

SILTY SAND (SM), medium dense, medium brown,
moist, fine SAND.

dense, olive gray

Total Depth = 6.5 feet
No groundwater encountered

18.495.6
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B12-1

B12-2

SILTY SAND (SM), medium dense, medium brown,
moist, fine SAND.

dense, olive gray, fine SAND

Total Depth = 6.5 feet
No groundwater encountered

18.096.7 47
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B13-1

B13-2

SILTY SAND (SM), loose, dark yellowish brown, dry,
fine to medium SAND.

Total Depth = 6.5 feet
No groundwater encountered

1.6105.2
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B14-1

B14-2

B14-3

B14-4

SILTY SAND (SM), loose, dark yellowish brown, moist,
fine to medium SAND.

loose, dry

medium dense, olive gray, moist, fine SAND

SILT (ML), stiff, olive brown, moist.

Poorly-graded SAND (SP), medium dense, yellowish
brown, moist, fine to coarse SAND.

Total Depth = 16.5 feet
No groundwater encountered
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B15-1

B15-2

B15-3

SILTY SAND (SM), loose, dark yellowish brown, moist,
fine to medium SAND.

yellowish brown

medium dense, gray, moist, fine SAND

Total Depth = 11.5 feet
No groundwater encountered
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B16-1

B16-2

B16-3

SILTY SAND (SM), medium dense, dark yellowish
brown, moist, fine to medium SAND.

SANDY SILT (ML), hard, olive gray, moist, fine SAND,
strongly cemented.

SILTY SAND (SM), medium dense, gray, moist, fine to
medium SAND.

Total Depth = 11.5 feet
No groundwater encountered
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B17-1

B17-2

SILTY SAND (SM), loose to medium dense, dark
yellowish brown, moist, fine SAND.

medium dense, yellowish brown

Total Depth = 6.5 feet
No groundwater encountered

12.687.7
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B18-1

B18-2

SILTY SAND (SM), loose to medium dense, dark
yellowish brown, moist, fine to medium SAND.

SANDY SILT (ML), medium stiff to stiff, gray, moist,
fine SAND.

Total Depth = 6.5 feet
No groundwater encountered
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LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   33.3 feet
DATUM:   MSL
WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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B19-1

B19-2

B19-3

SILTY SAND (SM), loose, yellowish brown, moist, fine
to medium SAND.

very loose

loose

Total Depth = 11.5 feet
No groundwater encountered
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DRILLING METHOD:   Hollow-stem auger
LOGGED BY:  AGW
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WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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53

26

B20-1

B20-2

B20-3

SILTY SAND (SM), loose to medium dense, yellowish
brown, dry, fine to medium SAND.

loose

SILT (ML), hard, gray, dry.

Poorly-graded SAND (SP), medium dense, light gray,
dry, fine to medium SAND.

Total Depth = 16.5 feet
No groundwater encountered
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READING TAKEN:

Blackburn Consulting
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13

B21-1

B21-2

B21-3

SILTY SAND (SM), loose to medium dense, yellowish
brown, dry, fine to medium SAND.

medium dense

SILT (ML), stiff, gray, moist, fine SAND.

SILTY SAND (SM), loose to medium dense, dark
yellowish brown, moist, fine SAND.

Total Depth = 11.5 feet
No groundwater encountered
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DRILLING METHOD:   Hollow-stem auger
LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   32.0 feet
DATUM:   MSL
WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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LOCATION:   Manteca
CLIENT:   HDR Engineering
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35

25

B22-1

B22-2

B22-3

B22-4

SILTY SAND (SM), loose, dark yellowish brown, moist,
fine to medium SAND.

medium dense, gray

CLAYEY SAND (SC), medium dense, olive gray, moist,
fine to medium SAND.

Poorly-graded SAND (SP), medium dense, yellowish
brown, dry, fine to medium SAND.

SANDY CLAY (CL), very stiff, olive brown, moist, fine
SAND.

SILTY SAND (SM), medium dense, medium brown,
moist, fine to medium SAND with CLAY.

A
D

D
IT

IO
N

A
L

T
E

S
T

S

LABORATORY

P
O

C
K

E
T

 P
E

N
.

(T
S

F
)

G
R

A
P

H
IC

 L
O

G

S
A

M
P

LE
 N

O
.

FIELD

DRILLING DATE:   7/7/09
DRILLING METHOD:   Hollow-stem auger
LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   35.0 feet
DATUM:   MSL
WATER DEPTH:   31 feet
READING TAKEN:

Blackburn Consulting
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PROJECT:   SR 99 - Lathrop Rd GDR
LOCATION:   Manteca
CLIENT:   HDR Engineering
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24

B22-5

B22-6 dark yellowish brown, wet, fine to medium SAND

Total Depth = 31.5 feet
Groundwater encountered at 31 feet
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DRILLING METHOD:   Hollow-stem auger
LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   35.0 feet
DATUM:   MSL
WATER DEPTH:   31 feet
READING TAKEN:

Blackburn Consulting
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FILE NO.:   1201.5a
PROJECT:   SR 99 - Lathrop Rd GDR
LOCATION:   Manteca
CLIENT:   HDR Engineering
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B23-1

B23-2

SILTY SAND (SM), loose, dark yellowish brown, moist,
fine to medium SAND.

Total Depth = 6.5 feet
No groundwater encountered
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LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   36.0 feet
DATUM:   MSL
WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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LOCATION:   Manteca
CLIENT:   HDR Engineering
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B24-1 SILTY SAND (SM), medium dense, dark yellowish
brown, moist, fine to medium SAND.

Total Depth = 5 feet
No groundwater encountered
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DRILLING METHOD:   Hand auger
LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   37.5 feet
DATUM:   MSL
WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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CLIENT:   HDR Engineering
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B25-1 SILTY SAND (SM), loose to medium dense, yellowish
brown, dry, fine to medium SAND.

Total Depth = 5 feet
No groundwater encountered
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DRILLING METHOD:   Hand auger
LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   33.7 feet
DATUM:   MSL
WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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LOCATION:   Manteca
CLIENT:   HDR Engineering
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B26-1 SILTY SAND (SM), loose to medium dense, dark
yellowish brown, moist, fine to medium SAND.

Total Depth = 5 feet
No groundwater encountered
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ELEVATION:   33.4 feet
DATUM:   MSL
WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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LOCATION:   Manteca
CLIENT:   HDR Engineering
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B27-1 SILTY SAND (SM), medium dense, dark yellowish
brown, moist, fine to medium SAND.

Total Depth = 5 feet
No groundwater encountered
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DRILLING METHOD:   Hand auger
LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   36.0 feet
DATUM:   MSL
WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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CLIENT:   HDR Engineering
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B28-1 SILTY SAND (SM), medium dense, dark yellowish
brown, dry, fine to medium SAND, trace fine GRAVEL.

Refusal at 2 feet

Total Depth = 2 feet
No groundwater encountered
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DRILLING DATE:   7/14/09
DRILLING METHOD:   Hand auger
LOGGED BY:  AGW
CHECKED BY:   BDC

ELEVATION:   36.0 feet
DATUM:   MSL
WATER DEPTH:
READING TAKEN:

Blackburn Consulting
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B29-1 SILTY SAND (SM), medium dense, dark yellowish
brown, moist, fine to medium SAND.

Total Depth = 5 feet
No groundwater encountered
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Plastic 
Limit

Plasticity 
Index

% Passing 
No.200

% Passing 
No.30

% Passing 
No.4

Cohesion 
(psf)

Phi Angle 
(degrees)

B1-1 0-5 BULK SM N/A NP NP
B1-2C 6-6.5 2.4 SM 12 9.6 96.6
B1-3B 10.5-11 2.4 SM 13 44.3 95.8 99.9
B1-3C 11-11.5 2.4 SM 13 264.0 19.0
B1-4C 16-16.5 2.4 ML 29 28.6 97.3
B1-5B 20.5-21 2.4 CL 13 22.0 103.4 60.0 99.7 100.0
B1-6B 25.5-26 2.4 SC 18 20.5 111.4 40.9 95.5 100.0
B1-7B 30.5-31 2.4 SM 24 26.9 101.8
B1-8B 35.5-36 2.4 ML 47 71.8 99.0 100.0
B1-8C 36-36.5 2.4 SM 47 25.3 101.6
B1-9C 41-41.5 2.4 SC 32 23.4 103.1 38.9 80.7 100.0
B2-2B 5.5-6 2.4 SM 12 8.2 92.7
B2-2C 6-6.5 2.4 SM 12 115.0 25.6
B2-3C 11-11.5 2.4 SM 17 7.0 91.1
B2-4B 15.5-16 2.4 ML 21 80.9 97.9 100.0
B2-4C 16-16.5 2.4 CH 21 37.9 82.5 25 27
B2-5B 20.5-21 2.4 CH 70 17.3 85.8
B2-7C 31-31.5 2.4 CL 29 28.7 92.3
B2-8B 35.5-36 2.4 SP-SC 64
B2-8C 36-36.5 2.4 SP-SC 64 18.1 107.8 12.1 88.2 100.0
B2-9B 40.5-41 2.4 CL 46 26 23
B2-9C 41-41.5 2.4 CL 46 27.1 96.0
B3-2C 6-6.5 2.4 SM 9 7.5 104.7
B3-3C 11-11.5 2.4 SM 19 23.8 92.8
B4-2C 6-6.5 2.4 SM 9 6.1 111.4
B4-3B 10.5-11 2.4 ML 22 NP NP 91.1
B4-3C 11-11.5 2.4 ML 22 28.3 95.2
B5-2C 6-6.5 2.4 ML 19 20.6 100.7 22 3
B5-3C 11-11.5 2.4 ML 30 22.1 102.8
B6-2C 6-6.5 2.4 SM 7 9.5 99.1
B6-3B 10.5-11 2.4 ML 26 NP NP
B6-3C 11-11.5 2.4 ML 26 18.0 94.0
B7-2C 6-6.5 2.4 SM 22 15.8 95.9
B8-1 0-5 BULK SM N/A NP NP

B8-2C 6-6.5 2.4 SM 8 8.9 103.5
B8-3B 10.5-11 2.4 ML 31 29.3 82.1 78.9
B9-2C 6-6.5 2.4 SM 21 3.4 110.6
B10-2C 6-6.5 2.4 SM 9 8.7 108.8
B10-3B 10.5-11 2.4 ML 34 370.0 32.6
B10-3C 11-11.5 2.4 SM 34 26.7 93.6
B10-4B 15.5-16 2.4 ML 30 66.2
B10-4C 16-16.5 2.4 SP 30 6.4 96.7 5.0
B10-5B 20.5-21 2.4 CL 33 397.0 17.2
B10-5C 21-21.5 2.4 CL 33 20.2 103.1 20 20 81.5
B11-2C 6-6.5 2.4 SM 46 18.4 95.6
B12-2B 5.5-6 2.4 SM 57 18.0 96.7 46.5 95.5 100.0
B13-1 0-5 BULK SM N/A 23.9 88.1 97.6

B13-2C 6-6.5 2.4 SM 12 1.6 105.2
B14-2B 5.5-6 2.4 SM 12 22.3 96.6 99.3
B14-2C 6-6.5 2.4 SM 12 6.1 104.2
B14-3B 10.5-11 2.4 SM 18 19.8 99.2 100.0
B14-3C 11-11.5 2.4 ML 18 26.4 92.9 NP NP
B14-4C 16-16.5 2.4 SP 26 4.5 92.8
B15-2B 5.5-6 2.4 SM 7 7.0 100.3
B15-2C 6-6.5 2.4 SM 7

USCS 
Classification

Dry 
Density, 
ρdry (pcf)

Sample 
Depth 
(feet)

Particle Size Analysis

Laboratory Testing Summary

Atterberg Limits Triaxial Shear

Blow 
Count

Sample 
Type

Moisture 
Content 

(%)
Boring ID / 
Sample No.
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Plastic 
Limit

Plasticity 
Index

% Passing 
No.200

% Passing 
No.30

% Passing 
No.4

Cohesion 
(psf)

Phi Angle 
(degrees)

USCS 
Classification

Dry 
Density, 
ρdry (pcf)

Sample 
Depth 
(feet)

Particle Size Analysis

Laboratory Testing Summary

Atterberg Limits Triaxial Shear

Blow 
Count

Sample 
Type

Moisture 
Content 

(%)
Boring ID / 
Sample No.

B15-3B 10.5-11 2.4 SM 14 26.8 99.8 100.0
B15-3C 11-11.5 2.4 SP 14 13.2 89.4
B16-2C 6-6.5 2.4 ML 148 19.6 72.9
B16-3C 11-11.5 2.4 SP-SM 22 24.9 93.6
B17-2C 6-6.5 2.4 SM 18 12.6 87.7
B18-2C 6-6.5 2.4 ML 8 14.3 89.7 57.3 94.5 98.5
B19-2B 5.5-6 2.4 SM 5 8.9 95.6
B19-3C 11-11.5 2.4 SP 12 4.2 101.0
B20-1C 6-6.5 2.4 SM 12 3.3 96.2
B20-2B 10.5-11 2.4 ML 53 NP NP 90.4
B20-2C 11-11.5 2.4 ML 53 17.5 96.8
B20-3C 16-16.5 2.4 SP 26 2.1 100.6
B21-2C 6-6.5 2.4 ML 21 19.1 95.4
B21-3C 11-11.5 2.4 SM 13 14.7 87.0
B22-1B 5.5-6 2.4 SM 9 6.8 100.0 34.4
B22-1C 6-6.5 2.4 SM 9 7.2 107.6
B22-2C 11-11.5 2.4 SM 17 11.5 97.4
B22-3C 16-16.5 2.4 SM 35 7.6 96.6 15.7
B22-4B 20.5-21 2.4 CL 25 17 23
B22-4C 21-21.5 2.4 CL 25 23.3 98.0
B22-5B 25.5-26 2.4 SM/SC 27 17 5
B22-5C 26-26.5 2.4 SM/SC 27 12.1 114.7
B22-6C 31-31.5 2.4 SP-SM 24 25.3 97.9















































Geotechnical      Construction Services      Forensics 

 

 

APPENDIX D 

 

 

 

Historical Caltrans Information 

 



Geotechnical Design Report 
Main Street Interchange Improvements BCI Job No. 1201.5a 
10-SJ-99, PM 8.9 to PM 9.5, EA: 0E-6101 February 16, 2012 
 
 

1 

 
HISTORICAL CALTRANS INFORMATION 

 
 
Little Johns Creek Bridge 

• Sheets 42 to 45 of the October 25, 1954 As Built Log of Test Borings, sheets 98, 99, 107 of the 
July 7th, 1998 “Little Johns Creek Bridge (Widen),”  

• August 6th, 1954 Foundation Study by C. H. Harned,  
• August 27th, 1954 Foundation Review by C. H. Harned,  
• November 14th, 1994 “Preliminary Geologic/Geotechnical Information” by R. R. Price,  
• September 19th, 1997 “Foundation Investigation” by R. R. Price,  
• August 15th, 1997 “Preliminary Report (Hydrography)” for Littlejohns Creek (Bridge No. 29-

0017). 
 
Lone Tree Slough Bridge 

• Sheets 33 to 35 of the October 23rd, 1954 As Built Plans and sheet 12 of the Log of Test Borings 
(undated),  

• Sheets 80 to 82 and 89 to 90 of the May 5th, 1998 “Lone Tree Slough Bridge (Widen),”  
• August 6th, 1954 Foundation Study by C. H. Harned,  
• August 27th, 1954 Foundation Review by C. H. Harned,  
• November 14th, 1994 “Preliminary Geologic/Geotechnical Information” by R. R. Price,  
• September 15th, 1997 “Foundation Investigation” by R. R. Price,  
• August 15th, 1997 “Preliminary Report (Hydrography)” for Lone Tree Slough (Bridge No. 29-

0023). 
 

French Camp Slough Bridge 
• Reviewed sheets 37 to 39 of the October 25th, 1954 As Built Plans and sheet 41 Log of Test 

Borings, the August 6th, 1954 Foundation Data Report by C. H. Harned,  
• November 14th, 1994 “Preliminary Geologic/Geotechnical Information” by R. R. Price,  
• December 21st, 1999 “Stability Rating for Scour Critical Program” by A. M. Gugino,  
• January 23rd, 2002 “Foundation Evaluation for the Scour Critical Program” by W. J. Baker for 

French Camp Slough Bridges (Bridge No. 29-0019). 
 

Turner Station Overcrossing 
• Sheets 32 to 35 and 41 to 42 of the November 28th, 1955 As Built Log of Test Borings, 
• Sheets 67 to 70 of the July 27th, 1998 “Turner Station Overhead (Widen),  
• February 7th, 1955 Foundation Data Report by C. H. Harned, 
• June 25th, 1956 filled-in log of test boring sheet by E. F. Nordlin, 
• February 16th, 1977 “Preliminary Geologic/Geotechnical Information” by M. Heaney, 
• January 9th, 1995 “Preliminary Seismic Geologic Foundation Information” by R. R. Price, 
• September 3rd, 1997 “Foundation Investigation” by R. R. Price, 
• December 16th, 1997 “Revised Piles Recommendations” by R. R. Price, 
• March 30th, 2006 “District Preliminary Geotechnical Report” by Qiang Huang, for Turner Station 

Overhead crossing (Bridge No. 29-0071). 
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Lathrop Road Overcrossing 
• Reviewed the December 11th, 1953 Log of Test Borings and the November 19, 1953 Foundation 

Data Report by H. R. Taber for Lathrop Road Overcrossing (Bridge No. 29-136). 
 
North Connector Overcrossing 

• Reviewed the January 5th, 1976 Log of Test Borings, the August 22nd, 1977 General Plan Sheet 
and Foundation Plan Sheet, and the January 19th, 1976 Foundation Study by R. W. Fox for North 
Connector Overcrossing (Bridge No. 29-286). 
 

Louise Avenue Overcrossing 
• Reviewed the December 9th, 1953 Log of Test Borings and the November 19th, 1953 Foundation 

Data Report by H. R. Taber for Louise Avenue Overcrossing (Bridge No. 29-135). 
 

Cottage Avenue Overcrossing 
• Reviewed the January 13th, 1956 As Built Log of Test Borings and the Foundation Data Report 

by H. R. Taber (undated) for the Cottage Avenue Overcrossing (Bridge No. 29-133). 
 

SR 99 and SR 120 Interchange 
• Reviewed the October 31st, 2003 Foundation Investigation and the October 29th, 2003 Log of Test 

Borings by William Eric Nichols for the Route 99/120 Separation (Replace) project (Bridge No. 
29-0125). 
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February 16, 2012 
 
 
John Klemunes 
HDR Engineering, Inc. 
1325 J Street, Suite 1300 
Sacramento, CA 95814-2928 
 
 
Subject:  MATERIALS REPORT 
 Main Street Interchange Improvements 
 10-SJ-99, PM 8.6 to PM 9.8, EA: 0E-6101 
 Manteca, California 
  
 
Dear Mr. Klemunes, 
 
Blackburn Consulting (BCI) is pleased to submit this Materials Report for the Main Street 
Interchange Improvements as part of the State Route 99 Manteca Widening Project.  BCI 
prepared this report in accordance with our November 15, 2008 agreement.  This report contains 
laboratory test results, and conclusions and recommendations regarding structural pavement 
sections and culvert design. 
 
Thank you for selecting BCI to be on your design team.  Please call if you have questions or 
require additional information. 
 
Sincerely; 
 
BLACKBURN CONSULTING 
 
 Reviewed By:  
 
 
 
                  For 
 
Aaron Wood, P.G., C.E.G. Benjamin D. Crawford, P.E., G.E. 
Project Geologist Principal 
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INTRODUCTION 

Scope of Services 
To prepare this report, BCI: 

1. Reviewed preliminary project plans provided by HDR Engineering, Inc. (HDR). 
2. Observed the subsurface conditions in 29 exploratory borings. 
3. Performed laboratory tests on soil samples obtained from the exploratory borings. 
4. Performed engineering analysis and calculations. 
 

Project Description 
The objective of the State Route 99 (SR 99) Widening Project is to improve traffic flow along 
SR 99 from Austin Road in Manteca to Arch Road in Stockton, California.  As part of the 
widening project, a new Main Street interchange will be constructed in the vicinity of the 
existing Lathrop Road Interchange. The new interchange will improve access to Main Street and 
Lathrop Road.  The existing Lathrop Road Interchange consists of a 2 span concrete 
overcrossing bridge and short north and south bound on and off ramps.  Based on our review of 
the information provided by HDR, and review of the preliminary plans, the interchange 
improvements will include: 

• New SR 99 north and south bound loop on-ramps. 
• New SR 99 north bound off-ramp. 
• New SR 99 south bound on and off-ramps. 
• Realign and widen Lathrop Road to 3 lanes in each direction. 
• Replace the existing Lathrop Road overhead bridge with a 2-span cast-in-place concrete 

box girder bridge. 
• Approximately 5,194 linear feet of new two-lane frontage road. 
• Realign North Main Street near the intersection of Lathrop Road. 
• New Caltrans Type 1 retaining wall along the SR 99 northbound off-ramp. 
• Utility relocation and improvements. 
• Construction of new drainage basins. 
• New drainage improvements. 

 
Figure 1 in Appendix A displays the Vicinity Map.  Refer to Figure 2 (Site Plan and Boring 
Location Map) for project limits, site topography and the proposed improvements. 
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LABORATORY TESTING 
BCI obtained near-surface (upper 5 feet) soil samples at various locations throughout the 
improvement area for R-value and corrosion testing.  We obtained the samples from borings 
performed in conjunction with the Geotechnical Design Report (GDR). 
 
We display our approximate boring locations on the Site Plan and Boring Location Map (Figure 2). 
 

Resistance Value Test Results 
Table 1 presents our R-value test results. 
 

Table 1:  R-value Test Results (CTM 301) 
Sample 

Location 
Sample Depth 

(feet) Soil Description R-value 

B3 0-5 Silty Sand 77 

B4 0-5 Sand with silt 76 

B6 0-5 Sand with silt 77 

B9 0-5 Sand 73 

B11 0-5 Silty Sand 69 

B13 0-5 Sand 76 

B16 3-5 Sandy Silt 23 

B18 0-5 Silty Sand 55 

B19 0-5 Silty Sand 74 

B27 0-5 Sand with silt 73 

R-value test results are included in Appendix B. 
 
 
 
 
 
 
 
 
 
 
 
 



MATERIALS REPORT 
Main Street Interchange Improvements 
10-SJ-99, PM 8.6 to PM 9.8, EA: 0E-6101 BCI File No.: 1201.5b 
Manteca, California February 16, 2012 
 
 

3 

Soil Corrosion Test Results 
Table 2 presents our soil corrosion test results. 

 
Table 2: Corrosion Test Results (CTM 417, 422, 643) 

Sample 
Number Description pH Min. Resistivity 

(ohm-cm) 
Sulfate 
(ppm) 

Chloride 
(ppm) 

B3 Silty Sand 6.65 5900 5.0 4.2 

B4 Sand with silt 5.72 5360 3.9 6.2 

B6 Sand with silt 6.78 6700 9.6 6.5 

B9 Sand 6.22 10450 4.2 6.7 

B11 Silty Sand 7.20 5900 3.2 6.4 

B13 Sand 6.61 9380 0.3 5.9 

B14 Sandy Silt 7.10 6970 17.5 4.3 

B16 Sandy Silt 7.73 2570 12.4 10.2 

B18 Silty Sand 7.44 3750 3.1 11.2 

B19 Silty Sand 6.40 6700 6.9 9.6 

B27 Sand with silt 6.60 6160 7.2 8.7 
The soil corrosion test results are included in Appendix B. 

 
 

STRUCTURAL PAVEMENT SECTIONS 

Pavement Section Recommendations 
We recorded R-values ranging from 55 to 77 for the near-surface sandy soil over the majority of 
the site.  However, we encountered sandy silt in boring B16 along the northbound off-ramp that 
has an R-value of 23.  To further define the extent of the lower R-value area, we performed 
multiple shallow hand auger borings along the portion of the off-ramp that will be constructed on 
existing subgrade soil.  We were able to determine that the sandy silt is isolated around boring 
B16 and the majority of the off-ramp is underlain by silty sand with an R-value above 50.  Due 
to the planned profile changes along the northbound off-ramp, the lower R-value soil 
encountered in boring B16 should not impact the design pavement sections.   
 
Based on our subsurface exploration and the planned profile changes, a design subgrade R-value 
of 40 is appropriate for the Main Street Interchange Improvements. 
 
HDR requested that BCI use a Traffic Index (TI) of 6 and 8 for the frontage roads and a TI of 12 
for the freeway improvements.  Using an R-value of 40, the above traffic indexes, and Chapter 
600 of the Caltrans Highway Design Manual (CHDM), 5th Edition, we recommend the pavement 
sections in Table 3.  
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Table 3:  Recommended Pavement Sections 

Location Traffic 
Index R-value 

Material Type/Depth Required 

Hot Mix Asphalt 
(HMA)* 

Aggregate Base 
(AB) 

Frontage Roads 
6 40 0.25 feet 0.55 feet 

8 40 0.40 feet 0.65 feet 
Freeway On and Off-

ramps 12 40 0.60 feet 1.20 feet 
*HMA may be replaced with an equal thickness of rubberized asphaltic concrete to a maximum 

thickness of 0.2 feet. 
 
Our pavement section calculations are included in Appendix C.  Pavement subgrade and 
compaction recommendations are presented in the GDR. 
 

Pavement Materials 
Hot Mix Asphalt (HMA-A) shall be Type A, ¾-inch maximum and conform to the provision of 
the May 2006 Caltrans Standard Specifications, Section 39. 
 
Open Graded Friction Course (OGFC) shall be 3/8-inch maximum and conform to the 
provision of the May 2006 Caltrans Standard Specifications, Section 39. 
 
Pavement Reinforcing Fabric shall conform to the provisions of the May 2006 Caltrans 
Standard Specifications, Sections 39-4.03 and 88-1.02. 
 
Prime Coat and Paint Binder (Tack Coat) shall conform to the provisions of the May 2006 
Caltrans Standard Specifications, Sections 39-4.02 and 94. 
 
Aggregate Base (AB) shall be Caltrans Class 2, ¾-inch maximum grading and shall conform to 
provisions in Section 26 of the May 2006 Caltrans Standard Specifications. 
 
Portland Cement Concrete Pavement (PCCP) shall conform to the provisions of the May 2006 
Caltrans Standard Specifications, Sections 40 and 90. 
 

CULVERTS 

New Culvert Design 
Based on our pH, sulfate and chloride testing, and Table 854.1A of the CHDM, there are no 
restrictions on cementitious materials with respect to soil corrosivity. However; a maximum 
water-to-cementation material ratio of 0.45 is recommended for concrete pipe.  Table 4 presents 
our recommended metal corrugated pipe culvert material and minimum unprotected thicknesses 
for new culverts with a 50-year maintenance free service life with respect to soil corrosivity. 
Based on our conversations with HDR no extensions of existing culverts are proposed. The 
recommendations are based on our pH and resistivity testing, and Table 854.3B of the CHDM.  
We used a soil pH of 5.72 and minimum resistivity of 5360 ohm-cm in our analysis. 
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Table 4:  Recommended Metal Corrugated Pipe Culvert Material 

Recommended Metal Corrugated  
Pipe Culvert Material 

Minimum 50-year  
Design Thickness 

Galvanized Steel-Metal 10 ga. (0.138”) 

 
 
16 gage Aluminum or 16 gage Aluminized Steel (Type 2) is also available for use. The above 
minimum thicknesses do not take pipe abrasion resistance and overfill height into consideration.  
BCI provides culvert foundation and backfill recommendations in the Geotechnical Design Report. 
 

LIMITATIONS 
BCI performed services in accordance with generally accepted geotechnical engineering 
principles and practices currently used in this area.  Where referenced, we used ASTM or 
Caltrans standards as a general (not strict) guideline only.  We do not warranty our services. 
 
BCI based this report on the current site conditions.  We assumed the soil and ground water 
conditions encountered in our borings are representative of the subsurface conditions across the 
site.  Actual conditions between our borings could be different. 
 
Our scope did not include evaluation of on-site hazardous material, flood potential, aerial 
photograph review, or biological pollutants.  Please contact BCI if you would like an evaluation 
of one or more of these potentially damaging issues. 
 
Modern design and construction issues are complex, with many regulatory sources/restrictions, 
involved parties, construction alternatives, etc.  It is common to experience changes and delays.  
The owner should set aside a reasonable contingency fund based on complexities and cost 
estimates to cover changes and delays. 
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Figure 1: Vicinity Map 

Figure 2: Site Plan and Boring Location Map 

 

 



File: 1201.5

February 2012

Figure 1

VICINITY MAP

Project

Location

Map Source: 2007 Google - Map data 2007 NAVTEQ TM

1720 G Street

Modesto, CA 95354

Phone (209) 522 6273

Fax (209) 522 6274

www.blackburnconsulting.com

Main Street Interchange
San Joaquin County, CaliforniaZ

:
\
A

c
t
i
v
e
 
P

r
o
j
e
c
t
s
\
1
2
0
1
.
X

 
S

R
 
9
9
 
W

i
d

e
n

i
n

g
\
1

2
0

1
.
5
 
L

a
t
h
r
o

p
 
R

o
a
d
 
O

v
e
r
c
r
o
s
s
i
n
g
\
C

A
D

 
D

r
a
w

i
n
g
s
\
1
2
0

1
.
5

-
v
i
c
i
n

i
t
y
 
m

a
p
_
1
.
d
w

g
,
 
2
/
1
5
/
2
0

1
2
 
3
:
1
6
:
1
9
 
P

M
,
 
D

W
G

 
T

o
 
P

D
F

.
p
c
3



E
.
 
L
A

T
H

R
O

P
 
R

O
A

D

Figure 2

1720 G Street

Modesto, CA 95354

(209) 522-6273

(209) 522-6274

www.blackburnconsulting.com

L E G E N D

Approximate Boring Location

Source: Preliminary Base Map by HDR, June 2008.

Main Street Interchange
San Joaquin County, California

February 2012

File: 1201.5

Approximate Hand Boring Location

B2

B3

B4

B5

B9

B8

B7

B6

B1

B23

B19

B13

B24

B25

B26

B20

B21

B22

B11

B12

B16

B15

B14

B10

B17

B18

B29

B27
B28

"SR99" LINE

"SR99" LINE

SITE PLAN AND BORING LOCATION MAP

L
A

T
H

R
O

P
R

O
A

D
L

A
T

H
R

O
P

R
O

A
D

NORTH MAIN

STREET

S
O

U
T

H
 F

R
O

N
T

A
G

E
 R

O
A

D

S

T

A

T

E

R

O

U

T

E

9

9

STATE ROUTE 99

9

9

 
F

R

O

N

T

A

G

E

 
R

O

A

D

Z
:
\
A

c
t
i
v
e
 
P

r
o

j
e
c
t
s
\
1
2
0
1
.
X

 
S

R
 
9
9
 
W

i
d

e
n

i
n

g
\
1

2
0

1
.
5
 
L

a
t
h
r
o

p
 
R

o
a
d
 
O

v
e
r
c
r
o
s
s
i
n
g

\
C

A
D

 
D

r
a
w

i
n
g
s
\
1
2
0

1
.
5

-
s
i
t
e
 
p
l
a
n

_
4
.
d
w

g
,
 
2
/
1
5
/
2
0
1

2
 
4

:
4

2
:
1

8
 
P

M
,
 
D

W
G

 
T

o
 
P

D
F

.
p

c
3



Geotechnical      Construction Services      Forensics 

 

 

APPENDIX B 

 

 

 

Laboratory Test Results 

 

 













































Geotechnical      Construction Services      Forensics 

 

 

APPENDIX C 

 

 

 

Pavement Section Calculations 

 



MATERIALS REPORT 
Main Street Interchange Improvements 
10-SJ-99, PM 8.6 to PM 9.8, EA: 0E-6101 BCI File No.: 1201.5b 
Manteca, California February 16, 2012 
 
 

 
Pavement Section Calculations 

 
 

Lathrop Road and On and Off Ramps 
TI = 12  R-value = 40 

1)  GEt = .0032(12)(100 – 40) = 2.30 
2)  GEac = .0032(12)(100 – 78) + .2 = 1.05 
3)  GEat = 1.02,  tac = 0.60 feet 
4)  GEab = 2.30 – 1.02 = 1.28 
5)  tab = 1.28/1.1 = 1.16 feet 
6)  Pavement Section for TI = 12:   0.60 feet AC 
        R-value = 40    1.20 feet AB 
 
 
 
Frontage Roads: 
TI = 8  R-value = 40 

1)  GEt = .0032(8)(100 – 40) = 1.54 
2)  GEac = .0032(8)(100 – 78) + .2 = 0.76 
3)  GEat = 0.80,  tac = 0.40 feet 
4)  GEab = 1.54 – 0.80 = 0.74 
5)  tab = 0.74/1.1 = 0.67 feet  
6)  Pavement Section for TI = 8:   0.40 feet AC 
      R-value = 40    0.65 feet AB  
 
 
 
Frontage Roads: 
TI = 6  R-value = 40 

1)  GEt = .0032(6)(100 – 40) = 1.15 
2)  GEac = .0032(6)(100 – 78) + .2 = 0.62 
3)  GEat = 0.58,  tac = 0.25 feet 
4)  GEab = 1.15 – 0.58 = 0.57 
5)  tab = 0.57/1.1 = 0.52 feet 
6)  Pavement Section for TI = 6:   0.25 feet AC 
      R-value = 40    0.55 feet AB 
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1 INTRODUCTION 

1.1 Purpose 
BCI prepared this Final Geotechnical Design Report for the design and construction of five 
sound walls associated with the State Route 99 (SR 99) Manteca Widening Project. 

The purpose of this report is to document subsurface geotechnical conditions, provide analyses 
of the anticipated site conditions as they pertain to the project described herein, and to 
recommend design and construction criteria for the proposed sound walls.  This report addresses 
the sound walls shown in Table 1 below. 

Table 1:  Sound Wall Locations

Sound Wall Shoulder Location Length (ft) 

PB-13 North bound 
PM 6.88 to PM 7.25 
(Sta. 363+26 to Sta. 

382+80) 
2,000 

PB-12 South bound 
PM 7.44 to PM 7.92 
(Sta. 392+83 to Sta. 

418+17) 
2,400 

PB-11 South bound 
PM 7.96 to PM 8.61 
(Sta. 420+29 to Sta. 

454+61) 
3,400 

PB-10-4 North bound 
PM 8.58 to PM 8.85 
(Sta. 453+02 to Sta. 

467+28) 
1,365 

PB-7 North bound 
PM 9.36 to PM 9.61 
(Sta. 494+21 to Sta. 

507+41) 
1,300 

Sound wall numbers and locations were taken from the “Noise Abatement Decision Report” dated 
March 2009, prepared by Bollard Acoustical, lengths are based on the current August 2009 design. 

Based on our conversation with HDR, the sound walls will be constructed in accordance with 
current Caltrans Standards.  The sound walls will be Masonry Block on Type 736S/SV Barriers, 
supported on CIDH foundations with pile caps.   

Refer to the Log of Test Borings (LOTBs) Figures 1 through 7 in Appendix B for the proposed 
sound wall locations. 
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1.2 Scope of Services 
To prepare this report, BCI: 

1. Discussed the proposed improvements with the design team. 
2. Reviewed preliminary project plans provided by HDR Engineering (HDR). 
3. Reviewed the 95% Sound Wall plans dated July 2, 2010, prepared by HDR.  
4. Reviewed pertinent reports and historical information as described in Section 3 of this 

report. 
5. Observed the subsurface conditions in 16 exploratory borings excavated between April 

27 and April 30, 2009. 
6. Performed laboratory tests on soil samples obtained from the exploratory borings. 
7. Performed engineering analysis and calculations to develop our conclusions and 

recommendations. 
8. Reviewed and responded to Caltrans comments prepared on July 1, 2010. 

2 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

2.1 Project Description 
The objective of the SR 99 Manteca Widening Project is to improve traffic flow along SR 99 
from Austin Road in Manteca to Arch Road in Stockton, California.  Based on our review of the 
information provided by HDR dated June 2008, the project will consist of constructing two 
additional lanes (one in each direction) within the existing center median along a 10-mile section 
of SR 99 between Post Mile (PM) 5.1 (Station 269+28) and PM 15.0 (Station 792+00).  This 
report addresses the proposed sound walls located along SR 99 between PM 6.88 (Station 
363+26) and PM 9.61 (Station 507+60).  The sound walls will be standard Caltrans Masonry 
Block on Type 736S/SV Barriers.  BCI completed a Draft Geotechnical Design and Materials 
report for the widening project dated April 24, 2009. 

We expect cuts for this project will be less than 3 ft. in thickness and fills will be less than 1 ft. in 
thickness. 

Figure 1 in Appendix A shows the project location.  Refer to the Log of Test Borings (LOTBs) 
Sheets 1 through 7 in Appendix B for project limits, site topography and the proposed sound 
wall locations. 

2.2 Site Description 
Within the sound wall project limits, SR 99 is a four lane divided highway (two lanes in each 
direction) with an approximately 30 foot wide unpaved median and an approximately 8 foot 
outside paved shoulder.  The corridor is relatively flat with approximately 15 feet of relief.  
Within the sound wall project limits, SR 99 is constructed on shallow fills ranging from 
approximately 3 to 5 feet in thickness.  Existing drainage improvements generally consist of 
shallow, unlined v-ditches and basins. 
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The proposed sound walls will be located beyond the existing outside paved shoulder in 
relatively flat unimproved areas.  Currently the sound wall areas consist of a mix of seasonal 
grasses, light to dense shrubs and trees.  In general the proposed sound wall areas are below the 
exiting pavement elevation and appear to be at or near original grade. 

3 PERTINENT REPORTS AND INVESTIGATIONS 

In preparing this report, BCI reviewed the following information pertinent to the project. 
� “Noise Abatement Decision Report” for the State Route 99 Manteca Widening Project, 

Bollard Acoustical Consultants, April 2009. 
� “Preliminary Geotechnical/Geologic Memorandum for State Route 99 Widening”, 

Blackburn Consulting, January 30, 2008. 
� “Draft Geotechnical Design and Materials Report for State Route 99 Median Widening”, 

Blackburn Consulting, April 24, 2009. 
� “California Seismic Hazard Map”, State of California Department of Transportation, 1996. 
� “Geologic Map of the San Francisco-San Jose Quadrangle, California” Wagner, D.L., 

Bortugno, E.J. and McJunkin, R.D., 1991, 1:250,000: California Division of Mines and 
Geology, Regional Geologic Map 5A.  

� As-Built Log of Test Borings (LOTBs), Foundation Reports, Geologic Reports and 
project plans for Caltrans structures located along the project alignment.   

4 PHYSICAL SETTING 

4.1 Topography  
The average elevations for the sound wall areas range between about 48 ft1 near the south end 
of sound wall PB-13 (PM 6.88, Station 363+26) to about 40 ft near the north end of sound wall 
PB-7 (PM 9.61, Station 507+41).  The elevation changes across each proposed sound wall area 
varies by less than 4 feet.  

We expect cuts for this project will be less than 3 ft. in thickness and fills will be less than 1 ft. 
in thickness. 

4.2 Man-made and Natural Features of Engineering and Construction Significance  
Proposed sound wall PB-10-4 could impact existing Southland Road (Original CA-99 Highway) 
depending on the foundation design and final location of the wall.  Existing electrical poles and 
overhead power lines may have to be relocated at various locations within the planned 
improvement areas.  The proposed sound walls appear to be located within or adjacent to 
existing drainage swales, ditches and shallow basins.  Depending on the final location of the 
sound wall, these drainage features will likely be impacted by the sound wall project.   

1 Elevations are relative to mean sea level and topography provided by HDR June 2009. 
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4.3 Regional Geology and Seismicity  
Literature published by the California Department of Mines and Geology (CDMG) indicates that 
the site is located within the Great Valley Province.  The Great Valley extends northwest to 
southeast through central California.  It is speculated that the Great Valley became isolated from 
the Pacific Ocean about 140 million years ago.  Since that time, sediments derived from the 
mountains to the east and west have continually filled the Great Valley to depths of several 
thousand feet. 

Based on the Caltrans 1996 California Seismic Hazard Map, the peak horizontal rock 
acceleration along the alignment ranges from approximately 0.12g to 0.18g.  The controlling 
fault is the Midway-San Joaquin/N Fault, located about 20 miles southwest of the alignment.  
According to the 1996 Caltrans Seismic Map (Technical Report), the style of faulting is “not 
known/published” and this fault is listed as a new earthquake source. Recent publications 
consider this fault to be strike-slip.  The estimated Maximum Earthquake Moment Magnitude for 
this fault is 6.75.   

Based on the borings completed for the sound walls and the Preliminary Foundation Reports at 
SR99/Turner Station and SR99/Lathrop Road, we classify the site soil profile as Type D using 
Table B.1 of the June 2006 Caltrans Seismic Design Criteria (SDC), with Standard Penetration 
Test (SPT) values ranging from 15 to 50.  Based on the above information, use the 0.2g peak 
horizontal rock acceleration curve (0.28g peak ground acceleration) from Figure B.7 (Soil Profile 
Type D, Magnitude: 6.5± 0.25) of the SDC for preliminary design. 

Figure 2 in Appendix A presents the Geologic Map for the site.  Figure 3 presents a Fault Map 
for the site. 

5 EXPLORATION 

5.1 Drilling and Sampling 

To characterize subsurface conditions at the site, BCI observed and logged 16 borings to 
maximum depths of 21½ feet below ground surface.     

Borings were advanced using a CME 75 truck-mounted drill rig equipped with hollow stem 
auger drilling methods.  BCI obtained relatively undisturbed soil samples using Modified 
California Sampler (equipped with 2.4-inch I.D. brass liners) and Standard Penetration Test 
(SPT) samplers (1.4 I.D.).  These samplers were driven into the ground by the force of a 140-
pound automatic-trip hammer falling approximately 30 inches.  The N-values shown on the Log 
of Test Borings in the Appendix B are uncorrected “field” values.  For the Modified California 
Sampler, the N-value may be multiplied by 0.65 to obtain an approximate SPT N-value.   

We sealed the sample liners with plastic caps.  We also obtained bulk soil samples from the 
auger cuttings.  Bulk samples were placed in plastic bags for transport to the laboratory.  Borings 
were backfilled with auger cuttings or grout in compliance with the boring permit. 
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FHWA’s soil and Foundation Manual, Volume 1 (FHWA-NHI-06-088, December 2006) 
indicates that the hammer energy transfer ratio ranges between 80-100% for automatic trip 
hammers.  To be conservative, BCI assumed a hammer energy transfer ratio of 75% in the 
absence of recent hammer calibration data. 

The boring locations are shown on the LOTBs in Appendix B.  We also included the required 
LOTB sheet checklist in Appendix B.   

5.2 Geologic Mapping 
BCI reviewed the “Wagner, D.L. Bortugno, E.J. and McJunkin, R.D., 1991, Geologic Map of 
the San Francisco-San Jose quadrangle, California, 1:250,000; California Division of Mines and 
Geology, Regional Geologic Map 5A.”  We include a Geologic Map as Figure 2 in the 
Appendix A.   

5.3 Geophysical Studies and Instrumentation 
Geophysical studies and Instrumentation were not performed for this project.   

5.4 Exploration Notes 
The site soils were readily drillable with hollow-stem auger equipment to the full depth of 
exploration (21½ ft).   

6 GEOTECHNICAL TESTING 

We obtained in-situ blow counts using a 140-pound automatic-trip hammer with a 30-inch drop 
and pocket penetrometer values in the field.  We performed the following laboratory tests on 
representative soil samples from the exploratory borings: 

� Moisture content (ASTM D2216) and unit weight (ASTM D2937) 
� Plasticity Index (ASTM D4318) 
� Sieve Analysis (ASTM D6913) 
� Triaxial Shear Test (ASTM D4767) 

We attach our laboratory test results in Appendix C. 

7 GEOTECHNICAL CONDITIONS 

7.1 Site Geology 
BCI evaluated the geology of the project area through available geologic maps and literature, site 
review, and our subsurface investigation. 
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Our review indicates that sound walls PB-11, PB-10-4, PB-7, and approximately half of PB-12 
are located within the Pleistocene age Modesto Formation.  Holocene age Dune Sand is shown 
extending south of PM 7.5 (Station 396+00), placing the southern portion of wall PB-12 and the 
entirety of PB-13 in this unit.  The dune sands consist of young deposits of unconsolidated 
(loose) sands.  The Modesto Formation consists of older Pleistocene age alluvium composed 
predominantly of sand, silt and clay deposited by present day streams and rivers. 

We present a Geologic Map as Figure 2 in Appendix A. 

7.2 Subsurface Soil Conditions 
We present the following discussion of soil conditions based on our drilling and sampling 
program described in Section 5.1.   

In general, we observed loose to dense silty sand and poorly graded sand in the upper ten feet of 
the sound wall areas.  In the areas of walls PB-13 and PB-7 we encountered loose to dense 
poorly graded sand and silty sand below 10 feet.  In the areas of walls PB-10-4, PB-12 and PB-
11 underlying the near surface sand and silty sand we observed very stiff to hard clays and silts.  
Refer to the Log of Test Borings (LOTBs) in Appendix B for specific subsurface conditions 
encountered at each boring location. 

7.3 Water 

7.3.1 Surface Water 

During our site reconnaissance in April of 2009, we did not observe surface water at the site.  
Due to the free draining sandy soil, ponding of surface water is generally not expected to impact 
the project.  

7.3.1.1 Erosion 
We did not observe significant erosional features along the SR 99 corridor.  However, the near 
surface sandy soils are erodible if subject to concentrated surface flows. 

7.3.2 Ground Water 

We did not observe static groundwater in any of our exploratory borings and do not expect 
groundwater to be a factor during grading for this project.  However, ground water and perched 
water levels can fluctuate due to changes in precipitation, irrigation/pumping and other factors. 
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8 GEOTECHNICAL ANALYSIS AND DESIGN 

8.1 Sound Walls 

Based on our review of the 95% Sound Wall Plan Sheets SW-1 through SW-21 prepared by 
HDR (dated July 2, 2010), the sound walls will be Masonry Block on Type 736S/SV Barriers 
supported on CIDH piles.  The sound wall will have front and rear maximum slopes of about 4 to 
1 (horizontal to vertical). 

In our opinion, the 2006 Caltrans Revised Standard Plans RSP B15-6, B15-7, B15-8, and B15-15 
for “Sound Wall – Masonry Block Type 736S/SV Barrier Details” can be used for foundation 
design for the sound walls. 

To design the sound walls, we recommend using a design soil friction angle of 30 degrees.  We 
selected this friction angle based on the soil types, blow count correlations, and unit weight tests 
obtained from our borings.  Specific segments of each sound wall should be designed using 
either Case 1 (level ground) or Case 2 (sloping ground) from the above Standard Plan Sheets, 
depending on adjacent finish grades.  Use Figure 1 from Caltrans August 2004 Memo to 
Designers 22-1 (Sound Wall Criteria) to determine the criteria for Case 1 level ground 
conditions.  Per Memo to Designers 22-1, seismic dead load can be calculated by multiplying 
0.57 by the sound wall dead load. 

8.2 Soil Corrosivity 
Based on the Caltrans Corrosion Guidelines (Version 1.0, September 2003), a corrosive soil for 
reinforced concrete has more than 500 ppm chlorides, more than 2000 ppm sulfates, or a pH<5.5.  
We performed corrosion testing on samples obtained from the borings excavated in the median 
of SR 99 for the April 24, 2009 “Draft Geotechnical Design and Materials Report for State Route 
99 Median Widening”.  In general, these results indicated that the subsurface soil has chlorides 
ranging from 4.1 to 344.5 ppm, and sulfates ranging from 1.8 to 835 ppm.  The pH ranged from 
5.90 to 8.57 with resistivities between 430 and 21,170 ohm-cm.  Given the corrosion test results, 
special corrosion protection is not necessary for the planned concrete foundations. 

8.3 Excavations 

8.3.1 Rippability 

The onsite native soil should be excavatable with conventional earth moving and/or drilling 
equipment to the depths of the planned wall foundations. 
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9 CONSTRUCTION CONSIDERATIONS 

9.1 Construction Advisories 

9.1.1 Caving Conditions 

During our exploration we encountered areas of loose “clean” sand that may be susceptible to 
sluffing and/or caving if left open for extending periods of time.  The contractor is responsible 
for stability of temporary excavations. 

At a minimum, all shoring should be in accordance with current CalOSHA requirements.  In 
accordance with these requirements, the soil type for shoring design should correspond to the 
weakest layer.  The contractor is responsible for final excavation and shoring design and 
construction based on actual excavation conditions encountered during construction.  

9.2 Differing Site Conditions 
BCI based this report on the current site conditions.  We assume the soil and ground water 
conditions encountered in our borings are representative of the subsurface conditions across the 
site.  Actual conditions between borings could be different.  If differing site conditions are 
encountered, contact BCI immediately to provide additional recommendations. 

10 GEOTECHNICAL RECOMMENDATIONS AND SPECIFICATIONS 

This section presents our recommended geotechnical specifications, and special provisions, to be 
used in design and construction of the soundwall portions of the project.  If designers have 
questions or problems with any of these recommendations, or if conditions are found to be 
different during construction, contact BCI to determine if additional field work, analysis, or 
recommendations are required. 

Where referenced below, Standard Specifications and Standard Plans refer to the Caltrans 2006 
Standard Plans and Specifications. 

10.1 Earthwork 

Earthwork shall be performed in accordance with Section 19 of the Standard Specifications.  
Structural Backfill shall conform to Section 19-3 of the Standard Specifications.   
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11 RISK MANAGEMENT 

Our experience and that of our profession clearly indicates that the risks of costly design, 
construction, and maintenance problems can be significantly lowered by retaining the 
geotechnical engineer of record to provide additional services during design and construction.  
For this project, BCI should be retained to: 

� Review and provide comments on the civil plans and specifications prior to construction. 
� Monitor construction to check and document our report assumptions.  At a minimum, 

BCI should monitor the grading and compaction, and observe the bottom of the 
foundation excavations.  

� Update this report if design changes occur, a lapse of 2 years or more between this report 
and construction, and/or site conditions have changed. 

If we are not retained to perform the above applicable services, we are not responsible for any 
other party’s interpretation of our report, and subsequent addendums, letters, and discussions. 

12 LIMITATIONS 

BCI performed services in accordance with generally accepted geotechnical engineering 
principles and practices currently used in this area.  Where referenced, we used ASTM or 
Caltrans standards as a general (not strict) guideline only.  We do not warranty our services. Do 
not use or rely on this report for different locations or improvements without the written consent 
of Blackburn Consulting (BCI). 

Our scope for this report did not include evaluation of on-site hazardous material, flood potential, 
aerial photograph review, or biological pollutants.  Please contact BCI if you would like an 
evaluation of one or more of these potentially damaging issues.  Or if off-site borrow sources are 
identified and require sampling and testing.  

Log of Test Borings are presented in Appendix B.  The lines designating the interface between 
soil types are approximate.  The transition between material types may be abrupt or gradual.  Our 
recommendations are based on the final logs, which represent our interpretation of the field logs 
and general knowledge of the site and geological conditions. 

Modern design and construction is complex, with many regulatory sources/restrictions, involved 
parties, construction alternatives, etc.  It is common to experience changes and delays.  The 
owner should set aside a reasonable contingency fund based on project complexities and cost 
estimates to cover changes and delays.
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Figure 1: Vicinity Map 

Figure 2:  Geologic Map 

Figure 3:  Fault Map 
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Log of Test Borings Sheets 1 through 7 

Caltrans Log of Test Boring (LOTB) Sheet Checklist 
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Laboratory Test Results 



Project Name: SR 99 Soundwalls Page   1 of     2
BCI File No: 1201.3a

Date: 5/15/2009
Technician: AGW

Sample No. S1-3B S2-3B S3-2B S3-4B S4-3B S4-5B S5-1B
Depth (ft.) 15.5-16 10.5-11 5.5-6 15.5-16 10.5-11 20.5-21 5.5-6
Sample Length (in.) 6.000 6.000 6.000 6.000 6.000 6.000 6.000
Diameter (in.) 2.438 2.438 2.438 2.438 2.438 2.438 2.438
Sample Volume (ft3) 0.01621 0.01621 0.01621 0.01621 0.01621 0.01621 0.01621

Tare No. A B C D E F G
Tare (g) 192.8 191.6 188.5 189.4 193.8 193.1 193.2
Wet Soil + Tare (g) 971.9 990.3 972.6 937.8 950.3 946.3 1019.9
Dry Soil + Tare (g) 925.7 955.4 931.8 910.6 868.7 909.2 952.6
Dry Soil Weight (g) 732.9 763.8 743.3 721.2 674.9 716.1 759.4
Water (g) 46.2 34.9 40.8 27.2 81.6 37.1 67.3

Moisture (%) 6.3 4.6 5.5 3.8 12.1 5.2 8.9
Dry Density (pcf) 99.7 103.9 101.1 98.1 91.8 97.4 103.3

Sample No. S6-3B S7-2B S7-4B S8-5B S9-2B S9-4B S10-2B
Depth (ft.) 10.5-11 5.5-6 15.5-16 20.5-21 5.5-6 15.5-16 5.5-6
Sample Length (in.) 6.000 6.000 6.000 6.000 6.000 6.000 6.000
Diameter (in.) 2.438 2.438 2.438 2.438 2.438 2.438 2.438
Sample Volume (ft3) 0.01621 0.01621 0.01621 0.01621 0.01621 0.01621 0.01621
Tare No. H I J K L N M
Tare (g) 190.8 188.0 187.5 189.9 189.4 187.5 187.9
Wet Soil + Tare (g) 1031.8 985.1 853.7 1036.5 990.9 1007.4 1027.5
Dry Soil + Tare (g) 953.6 940.7 839.4 901.2 915.2 881.5 951.8
Dry Soil Weight (g) 762.8 752.7 651.9 711.3 725.8 694.0 763.9
Water (g) 78.2 44.4 14.3 135.3 75.7 125.9 75.7

Moisture (%) 10.3 5.9 2.2 19.0 10.4 18.1 9.9
Dry Density (pcf) 103.7 102.4 88.7 96.7 98.7 94.4 103.9

Diameter = 1.44" for 1.5-inch Tubes
Diameter = 1.938" for 2-inch Tubes
Diameter = 2.438" for 2.5-inch Tubes
Diameter= 2.850" for 3.0-inch Shelby Tubes

MOISTURE-DENSITY TESTS



Project Name: SR 99 Soundwalls Page  2 of     2
BCI File No: 1201.3a

Date: 5/15/2009
Technician: AGW

Sample No. S10-4B S12-1B S12-3B S13-4B S14-2B S14-4B S15-1B
Depth (ft.) 15.5-16 5.5-6 15.5-16 20.5-21 10.5-11 20.5-21 5.5-6
Sample Length (in.) 6.000 6.000 6.000 5.750 5.500 5.900 6.000
Diameter (in.) 2.438 2.438 2.438 2.438 2.438 2.438 2.438
Sample Volume (ft3) 0.01621 0.01621 0.01621 0.01553 0.01486 0.01594 0.01621
Tare No. O P A B C D E
Tare (g) 189.8 189.1 192.7 191.6 188.5 189.4 193.7
Wet Soil + Tare (g) 1046.3 884.4 1045.6 1000.0 837.3 1046.7 972.3
Dry Soil + Tare (g) 986.0 819.7 846.5 793.0 816.9 856.7 932.0
Dry Soil Weight (g) 796.2 630.6 653.8 601.4 628.4 667.3 738.3
Water (g) 60.3 64.7 199.1 207.0 20.4 190.0 40.3

Moisture (%) 7.6 10.3 30.5 34.4 3.2 28.5 5.5

Dry Density (pcf) 108.3 85.8 88.9 85.4 93.2 92.3 100.4

Sample No. S16-2B S16-4B
Depth (ft.) 10.5-11 20.5-21
Sample Length (in.) 5.400 6.000
Diameter (in.) 2.438 2.438
Sample Volume (ft3) 0.01459 0.01621 0.00000 0.00000 0.00000 0.00000 0.00000
Tare No. F G
Tare (g) 192.7 192.9
Wet Soil + Tare (g) 881.2 1139.3
Dry Soil + Tare (g) 866.6 1002.1
Dry Soil Weight (g) 673.9 809.2 0.0 0.0 0.0 0.0 0.0
Water (g) 14.6 137.2 0.0 0.0 0.0 0.0 0.0

Moisture (%) 2.2 17.0 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Dry Density (pcf) 101.8 110.1 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Diameter = 1.44" for 1.5-inch Tubes
Diameter = 1.938" for 2-inch Tubes
Diameter = 2.438" for 2.5-inch Tubes
Diameter= 2.850" for 3.0-inch Shelby Tubes

MOISTURE-DENSITY TESTS
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Caltrans Review Comments and Response Form 



Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) � = Comment Resolved 
(for Reviewer’s use) P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 

RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 9/24/08 Page 1 of 2 

OGDN Review Comment & Response Form 

.General Project Information Review Phase Reviewer Information
Dist: 10      EA: 0E6101
Project Name:
10-SJ-99-PM 8.9 / 9.5 
SR 99 Median Widening Sound 
Walls
Design Manager: 
Caroline Reyes 
Project Engineer:
Jes Padda 

PSR/PDS (Review No.  )
APS/PSR (Review No.  )
APS/PR (Review No.  )

 Type Selection 
65% PS&E Unchecked 

Details

PS&E (Review No.  )
Construction Support 
Other:  

Draft Geotechnical Design 
Report

Reviewer: Ben Barnes
Functional Unit: 59-323 (Geotech North)
Phone Number: 916-227-1039 
e-mail: benjamin_barnes@dot.ca.gov 

Date of Review: 7/1/2010

Structure Information
Structure Name: N/A 
Bridge No: N/A

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

Benjamin D. Crawford, PE, GE 
Structure Consultant Firm 

Blackburn Consulting 
Phone Number 
(209) 522 6273 

e-mail 
benc@blackburnconsulting.com

Response Date 
7/16/2010 

No. Document Location 
(Page, Section, SSP) OGDN Review Comment Response �

1 General 

This is the 1st review of the Draft Geotechnical 
Design Report for SR 99 Median Widening Sound 
Walls prepared by Blackburn Consulting, dated 
July 2009, by the Caltrans Office of Geotechnical 
Design-North, Geotechnical Services (GS-
OGDN). 

2 Section 5.1 Drilling and Sampling 
/ Boring Logs 

The following information is needed:  drill rig 
used, hammer type, and hammer efficiency.  

We updated this section to include the 
requested additional information. 

3 Boring Logs 
Boring logs show blow counts for mod cal 
samplers, were the mod cal blow counts corrected 
to SPT values for design? 

They were, additional information is 
included in Section 5.1.   



Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) � = Comment Resolved 
(for Reviewer’s use) P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 

RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 9/24/08 Page 2 of 2 

4 Boring Logs Blow counts should be corrected for hammer 
efficiency for use in design. 

They were, additional information is 
included in Section 5.1. 

5 Boring Logs 
Boring logs should follow the Caltrans Soil and 
Rock Logging, Classification, and Presentation 
Manual, June 2007. 

Updated the logs to LOTB format, they 
match Caltrans soil and rock logging 
manual. 

6 Boring Logs Please verify that density and consistency 
descriptors follow CT Logging Manual. See response to Comment 5 above.   

7 General, slope ratios Please add (H:V) to slope ratios.  Added this to the wall section.  

8 Lab Results Other reports for this project have a lab data 
summary sheet, why not on this report? 

We didn’t feel it was necessary given 
the number of the lab tests associated 
with the report.   

9 Section 6, Geotechnical Testing, 
Appendix C, Lab Results 

Moisture content and unit weight lab results not 
found in Appendix C. 

They were presented on the Boring 
Logs, however now that we have 
included LOTBs they are now included.  

















































































PTS  = POWER TRANSFER SWITCH

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPS  = UNINTERRUPTIBLE POWER SUPPLY 

UPSM = UPS MODE

MBPS = MANUAL BYPASS SWITCH

332 CONTROLLER CABINET

BP   = BYPASS

AC+  = UNGROUNDED CONDUCTOR

AC-  = GROUNDED CONDUCTOR

C    = COMMON

TB   = TERMINAL BOARD
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SEE
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2-WIRE ckt FROM

SERVICE EQUIPMENT

SINGLE-PHASE, 120 V

Wht  = WHITE

Gnd  = GROUND

Grn  = GREEN

Blk  = BLACK

Temp = TEMPERATURE

Batt = BATTERY

2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

SF   = STATE-FURNISHED

Cntl  = CONTROL

1.  TYPE A REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER A.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM OF 

   THE TB IN THE 332 CABINET.
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3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
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1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9

   MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE

   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
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3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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TB    = TERMINAL BOARD

C     = COMMON

AC-   = GROUNDED CONDUCTOR

MBPS  = MANUAL BYPASS SWITCH

PTS   = POWER TRANSFER SWITCH

UPSC  = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPSM  = UPS MODE

UPS   = UNINTERRUPTIBLE POWER SUPPLY 

AC+   = UNGROUNDED CONDUCTOR

Blk   = BLACK

Grn   = GREEN

Wht   = WHITE

Gnd   = GROUND

SF    = STATE-FURNISHED

Temp  = TEMPERATURE

Batt  = BATTERY

Cntl   = CONTROL

BP    = BYPASS

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM

   OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
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UPS  = UNINTERRUPTIBLE POWER SUPPLY 

PTS  = POWER TRANSFER SWITCH

C    = COMMON

AC-  = GROUNDED CONDUCTOR

AC+  = UNGROUNDED CONDUCTOR

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

UPSM = UPS MODE

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER
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Temp = TEMPERATURE
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Cntl  = CONTROL
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1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9

   MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE

   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.

3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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