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1 INTRODUCTION 

1.1 Purpose 
BCI prepared this Geotechnical Report for the proposed roadway improvements, retaining walls, 
and pump station that are part of the Lower Sacramento Road/UPRR Underpass and Bear Creek 
Bridge Replacement Project in Stockton, California.  BCI prepared separate Foundation Reports 
for design and construction of the bridge structures. 
 
This report documents subsurface geotechnical conditions, provides analyses of anticipated site 
conditions as they pertain to the project described herein, and recommends design and 
construction criteria for the roadway portion of the project.  This report also provides 
geotechnical criteria for use in assessing the existence and scope of changed site conditions. 
 

1.2 Scope of Services 
To prepare this report, BCI: 

• Discussed the proposed improvements with Matt Satow and Derek Minnema with Mark 
Thomas and Company, Inc. (MTCo). 

• Reviewed preliminary plans for Lower Sacramento Road/UPRR Underpass  and Lower 
Sacramento Road/Bear Creek Bridge Replacement project provided by MTCo. 

• Reviewed BCI’s January 31, 2007 Preliminary Foundation Report titled ‘North Stockton 
Railroad Grade Separations and Bridge Replacements’. 

• Reviewed BCI’s May 5, 2008 Preliminary Geotechnical Memorandum for the North 
Stockton Grade Separations Project. 

• Observed the subsurface conditions in twelve exploratory borings between September 8, 
2006 and May 5, 2008. 

• Performed laboratory tests on soil samples obtained from the exploratory borings. 
• Performed engineering analysis and calculations to develop our conclusions and 

recommendations. 
 

1.3 Project Description 

The project corridor extends approximately 4,500 feet from Royal Oaks Drive on the south to 
about 1,200 feet north of the Union Pacific Railroad (UPRR) tracks on the north.  The project 
includes replacement of the Bear Creek Bridge (at approximate “LSR” Sta. 28+50), a new 
underpass at the UPRR tracks (at approximate “LSR” Sta. 43+57), six retaining walls, a sound 
wall, and a pump station.   
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Roadway improvements include: 
• Between the beginning of the project to about LSR Sta. 20+02, the new total roadway

section will vary from about 86 feet to 115 feet wide, including an 8.5-foot wide
sidewalk on the east side.  Within this interval, the new roadway will be established
about 1 to 3 feet above existing grade.

• Between LSR Sta. 20+02 to Sta. 35+50, the new roadway section will vary from about
107 feet to 125 feet wide including an 8 to 14 foot wide raised median and 8.5 foot wide
sidewalks on each side.  Within this interval, the new roadway will be established as
much as 10 feet above existing grade.

• Between LSR Sta. 35+50 to Sta. 53+75, the new roadway will be a depressed section as
much as 24 feet below the top of railroad tracks with lowest roadway grade at about
elev.-0.7.  The new roadway will be about 109 to 127 feet wide with variable center
raised median and sidewalks on each side.

• Between about LSR Sta. 53+75 to Sta. 56+00, the new roadway width will taper to
conform with the existing 24 foot wide roadway to the end of the project.  Within this
interval the new roadway will be at/near existing grade.

• A 12 foot-high by 710±foot-long Sound Wall (Caltrans, Masonry Block on Pile Cap)
located on the west side of Lower Sacramento Road between “SW” Sta. 02+1.08 (Armor
Drive) and “SW” Sta. 9+10.85.

• Extend Whistler Way about 1,225 feet west to connect to Lower Sacramento Road.  The
new roadway will be a 32-40 foot wide two lane section established at about 1 foot
above/below existing ground surface.

• Where the new roadway is established on fill, permanent 2H:1V side slopes are planned.

A total of six Retaining Walls (Caltrans Type 1, 5 and 7) are planned for this project as follows: 

Retaining 
Wall 

Number 

Approximate  
“RW” Station Interval 

(feet) 

Height 
(feet) 

Approximate 
Bottom Footing 

Elevation 
(feet) 

Backslope 
Condition 

RW1 37+22.23 to 43+46.23 6 and 8 2.8 to 9.7 Case II 

RW2 39+61.00 to 47+53.00 6, 8, and 10 -4.8 to 1.7 Case I 

RW3 44+19.61 to 49+47.61 6 and 8 2.8 to 8.2 Case II 

RW4 39+81.00 to 47+49.00 4, 6, 8, and 10 -4.8 to 1.7 Case I 

RW5 43+68.74 to 49+44.74 6 and 8 2.8 to 7.7 Case II 

RW6 37+39.13 to 42+91.13 12, 14, and 16 2.7 to 9.2 Case I 
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The proposed pump station is located about 80 feet right of LSR Sta. 42+45.  The pump station 
will be a 12 foot diameter reinforced concrete structure with top at approximate elev. 20.85 and 
wet well invert at elev.-14.0, about 32 feet below existing ground surface. 
 
BCI includes a Vicinity Map as Figure 1 in Appendix A.  Refer to Log of Test Boring (LOTB) 
Sheets 1 and 2 in Appendix A for project stationing and limits. 
 

1.4 Site Description 
Lower Sacramento Road is a 24 foot wide, two-lane roadway and currently crosses the UPRR 
tracks at-grade at the top of a 3 to 5 foot high railroad embankment.  Elsewhere within the project 
corridor alignment, Lower Sacramento Road grade is at/slightly above natural ground surface.   
 
Within the project interval, the United States Geological Survey (USGS) 7.5 minute topographic 
series “Lodi South Quadrangle” (1968; photo-revised 1975) shows natural ground surface 
sloping very gently to the southeast from about elev. 21 feet to elev. 17 feet  (NGVD 1929 
datum).  Surface drainage is presently provided by unlined ditches along each side of the road. 
 
Bear Creek is an unlined man-made channel section that crosses the Lower Sacramento Road 
alignment about 1,500 feet south of the railroad tracks.   
 
Private residences occupy land south of Bear Creek and east of Lower Sacramento Road.  
Undeveloped land with a few commercial properties occupies the area north of Bear Creek, east 
of Lower Sacramento Road.  West of Lower Sacramento Road, agriculture fields are present 
with some commercial properties. 
 

2 SITE GEOLOGY 

2.1 Regional Geology 
The site is located in the San Joaquin Valley within the southern 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 Mountains to the 
east, the Coast Ranges to the west, the Mojave Desert and Transverse Ranges to the south, and 
the Klamath Mountains 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. 
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During the late Mesozoic and through most of Tertiary time (approximately 100 million to 20 
million years before present), 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. 

2.2 Local Geology 
The California Geologic Survey (CGS)1 maps surface materials within the project limits as upper 
and lower members of the Pleistocene Modesto Formation.  Both upper and lower members of 
this formation consist of unconsolidated gravel, sand, silt, and clay.  The upper member is 
mapped east of the UPRR tracks; the lower member is mapped west of the UPRR tracks. 

3 SUBSURFACE CONDITIONS 
For the preliminary phase, BCI retained V&W Drilling to drill and sample one exploratory 
boring (B2-06) near the UPRR tracks on September 8, 2006 to a depth of 81.5 feet.  For the 
design phase, BCI retained V&W Drilling and Precision Drilling to drill eleven additional 
borings (B1-08 through B11-08) between March 19, 2008 to May 5, 2008 to depths of 3 feet to 
101.5 feet to further characterize the subsurface conditions and obtain additional samples for 
laboratory testing.  The drillers used 6-inch and 8-inch diameter hollow stem auger and mud 
rotary drilling methods to advance the borings. 

BCI obtained relatively undisturbed soil samples at various intervals using either a Standard 
Penetration Test (SPT) Sampler or 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 
auto-trip hammer falling approximately 30 inches.  We sealed the sample liners with plastic caps 
and placed disturbed samples from the SPT sampler in sealed plastic bags.  We also obtained 
bulk soil samples from the auger cuttings. 

BCI installed a piezometer casing in Boring B7-08 (located near the UPRR tracks).  We installed 
the screened interval in the lowermost 20 feet of the boring between 36.5 feet and 56.5 feet 
below ground surface (between elev.-18.5 and elev.-38.5).  

3.1 Soil Conditions 
In general, soils consist of stiff-very stiff to hard sandy silt, clay with sand, and sandy clay 
interlayered with layers of medium dense to very dense (locally loose) clayey/silty sand, sand, 
and sand with gravel and sand to the maximum depth explored (101.5 feet, elev.-82.9).   

Refer to the LOTB drawings in Appendix A for soil descriptions, exploration details and 
sampling methods.  Appendix B contains the LOTB drawings for the Lower Sacramento Road 
Underpass and Bear Creek Bridge. 

1 “Geologic Map of the Sacramento Quadrangle, California”; Regional Geologic Map Series; Map No. 1A; 
California Division of Mines and Geology; D.L. Wagner, C.W. Jennings, T. L. Bedrossian, and E. J. Bortugno; 1991 
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3.2 Water 

3.2.1 Surface Water 
At the time of our April 2008 field exploration at Bear Creek, we observed water flowing in 
the creek. 

Seasonal ponding of surface water is common in the project area in the winter and spring months 
due to the relatively flat terrain and low infiltration rate of the near-surface clayey soil. 

3.2.2 Ground Water 
BCI measured ground water in the following borings: 

Table 1:  Ground Water 
Ground Water (feet) 

Boring Date 
(depth) (elevation) 

B2-06 09/08/2008 52.0 -33.0
B1-08 03/19/2008 49.0 -26.0
B7-08 03/24/2008 44.0 -30.4
B9-08 04/04/2008 50.0 -26.2
B10-08 04/04/2008 50.0 -27.9

BCI did not encounter ground water in Borings B2-08 through B6-08 and B8-08, drilled to 
depths ranging from 11.5 feet to 36.5 feet below grade between March 20-25, 2008.  We did not 
measure ground water in Boring B11-08 due to the presence of residual drill fluid. 

BCI reviewed ground water well data at the California Department of Water Resources website 
for three nearby wells.  This data indicates that the groundwater level in project area has been 
about 30 feet below existing grade during the last 15 years.  

Ground water and perched water levels can fluctuate due to changes in precipitation, canal or 
creek levels, irrigation, pumping of wells, and other factors. 
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4 LABORATORY TESTS 
We performed the following laboratory tests on representative soil samples from the 
exploratory borings: 

• Sieve analysis 
• Plasticity index 
• Triaxial shear strength 
• Moisture content and dry density 
• Resistance value (R-value)  
• pH, resistivity, sulfate content, chloride content. 

 
We attach our laboratory test results in Appendix C. 
 

5 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Project Site Seismicity 

5.1.1 Ground Motions 
Based on the Caltrans “California Seismic Hazard Map 1996”, the peak horizontal rock 
acceleration for the site is approximately 0.14g.  The controlling seismic source is the Coast 
Ranges-Sierran Block Boundary Zone (CSB), located about 22 miles west of the site, with an 
estimated maximum moment Magnitude of 7.0.  Using Table B.1 of Caltrans “Seismic Design 
Criteria (SDC), Version 1.4 (June 2006), we classify the site soil profile as Type D. 
 

5.1.2 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, the potential for ground rupture at the site is very low to nonexistent. 
 

5.1.3 Liquefaction and Seismic Settlement 
Liquefaction can occur when loose to medium dense, granular, saturated soils (generally within 
50 ft of the surface) are subjected to ground shaking.  We consider the potential for detrimental 
liquefaction to be very low to nonexistent given the medium dense to dense nature of the sand at 
the site, the relatively low peak ground acceleration, and the ground water depth. 
 
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. 
 
We consider the potential for detrimental seismic settlement to be very low to nonexistent 
given the medium dense to dense nature of the sand at the site, and the relatively low peak 
ground acceleration. 
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5.2 Grading Recommendations 
We understand that the project will be constructed using the City of Stockton Standard 
Specifications (November 2003) and the latest amendments to these specifications.  BCI provides 
the following additional recommendations that should be incorporated as special provisions for 
the project.  If a conflict exists between the City of Stockton Standard Specifications and our 
recommendations in Sections 5.2.1 through 5.2.6, our recommendations will govern. 
 

5.2.1 Earthwork 
Section 19-5.03 of the Caltrans Standard Specifications (May 2006) should be included in the 
project special provisions in its entirety. 
 

5.2.2 Acceptable Fill and Borrow 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 sample collection, laboratory testing, and engineering 
analysis will be required to evaluate proposed borrow materials for use on this project. 
 
On-site soil is suitable for use as fill for the project provided it is free of organics, debris, or 
deleterious material.  However, on-site soil will not meet material requirements for “structure 
backfill” per Section 19-3.06 of the Caltrans Standard Specifications (May 2006). 
 
The existing asphalt concrete pavement may be pulverized and/or broken up to particles not 
exceeding 6 inches in maximum dimension and incorporated into fills for the project.  Avoid 
nesting of asphalt concrete fragments during fill compaction.   
 

Import Select Borrow  

Import borrow material used as fill within the upper 4.5 feet of finish grade shall meet the 
following requirements for Import Select Borrow Material: 

• No concentrations of organics, debris, and other deleterious materials 
• Resistance value not less than 20 (California Test Method 301) 
• Expansion Index less than 30, per ASTM D4829 
• At least 15 percent passing the No. 200 Sieve 
• At least 75 percent passing the No. 4 Sieve 
• Maximum particle size of 3 inches 
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Import General Borrow 

Import General Borrow Material may be used as fill at depths greater than 4.5 feet below finish 
grade provided it meets the following requirements: 

• No concentrations of organics, debris, and other deleterious materials
• Expansion Index less than 70, per ASTM D4829
• At least 15 percent passing the No. 200 Sieve
• At least 75 percent passing the No. 4 Sieve
• Maximum particle size of 3 inches

Structure Backfill 

Imported fill used as retaining wall backfill shall meet “Structure Backfill” requirements per 
Section 19-3.06 of the Caltrans Standard Specifications (May 2006). 

5.2.3 Cuts and Excavations 
Shallow cut slopes (less than 15 feet in height) should be stable at an inclination of 2:1 or flatter 
provided that proper erosion control is implemented and surface water is directed away from the 
slope face.  Slope and shore temporary excavations in accordance with current Cal OSHA 
requirements. 

To avoid conflict with proposed project excavations, the type, location and elevation of any 
existing underground utility should be established/confirmed prior to the start of construction.  
The contractor is responsible for protecting underground utilities from construction damage. 

5.2.4 Embankment Stability and Settlement 
New embankment fills for the project will be up to 10 ft. high.  Embankments sloped at 2:1 
(horizontal to vertical) or flatter should be stable provided they are constructed in accordance 
with recommendations in Section 5.2.1.  To mitigate potential erosion and subsequent surficial 
slumping, vegetate slopes as soon as possible after construction, and direct surface drainage 
away from the top of slopes. 

Based on the subsurface conditions, we anticipate about 1 to 3 inches of settlement for 10 foot 
high embankments, mostly occurring during construction.  We do not anticipate significant long-
term settlement and a settlement waiting period is not required. 

5.2.5 Utility Trenches 
For the most part, trenches should be stable within the upper 4 feet.  The contractor is 
responsible for the safety of all temporary excavations and should provide excavation sloping 
and shoring in accordance with current Cal OSHA requirements. 
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Seepage may be encountered at contacts between relatively permeable soil and less permeable 
clay and cemented soil, particularly in relatively low-lying areas during and shortly following the 
rainy season.  Based on our experience, sump pumps should be adequate to remove moderately 
accumulated seepage water. 
 

5.2.6 Perched Ground Water and Over-Optimum Soil Moisture 
During the rainy season, infiltrating rain water can pond upon less permeable underlying soil 
creating a perched water condition.  This perched water condition may extend into the late spring 
or early summer 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 warm, dry weather (late spring to early 
all months) 

• Overexcavating and replacement with drier material 
• Lime treatment or stabilization using aggregate and or stabilization fabric  

 
We anticipate that over-optimum wet soil conditions, and resulting unstable soil, will exist at the 
site from late October through late April during normal years.  To avoid delays and additional 
costs to dry and/or stabilize subgrade and fill, we recommend scheduling grading during the drier 
late spring to early fall months.   
 
If wet, unstable soil is encountered, BCI can observe the conditions and provide more specific 
mitigation recommendations. 
 

5.3 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 or more than 2000 ppm sulfates.  We 
performed corrosion testing on samples obtained from the borings, including a shallow soil 
sample obtained from a boring conducted for the bridge structure.  The results indicate that the 
subsurface soil has less than less than 60 ppm chlorides and sulfates.  The pH ranged from 7.02 to 
8.24 with resistivity values between 1,020 and 4,560 ohm-cm.  Given the corrosion test results, 
special corrosion protection is not necessary for the planned reinforced concrete retaining walls. 
 
Our pH and resistivity tests generally indicate that the near-surface onsite soil is moderately to 
severely corrosive to metal pipes.  A corrosion consultant should provide specific corrosion 
protection recommendations for any planned metal underground utility pipes or conduits at the site. 
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5.4 Culverts 

5.4.1  Support 
Native soil, existing embankment and new embankment fill are suitable for support of proposed 
pipe culverts.  For culvert extensions, loose native soil or accumulated loose sediment should be 
overexcavated and backfilled with Structure Backfill per City of Stockton Standard 
Specifications (November 2003) and the latest amendments to these specifications.  We 
anticipate the overexcavation depths will be less than 1 ft. 

5.4.2 Materials 
Based on the pH, sulfate and chloride testing, and Table 854.1A of the California Highway 
Design Manual (CHDM), there are no restrictions on cementitious materials with respect to 
soil corrosivity. 

Table 2 presents our recommended metal corrugated pipe material and minimum unprotected 
thicknesses for a 50-year maintenance free service life with respect to soil corrosivity.  The 
recommendations are based on the pH and resistivity testing, and Table 854.3B of the CHDM. 

Table 2:  Recommended Metal Corrugated Pipe Material 
Recommended Metal 

Corrugated Pipe Material 
Minimum 50-year 
Design Thickness 

Galvanized Steel-Metal 12 gage 

Aluminum or aluminized steel pipe should not be used on this project based on our analysis.  
Alternative plastic pipe and concrete pipe can be used for culverts.  The above minimum 
thickness and alternative pipe recommendations do not take pipe abrasion resistance and overfill 
height into consideration. 

5.4.3 Backfill 
Backfill culverts in accordance with City of Stockton Standard Specifications (November 2003) 
and the latest amendments to these specifications. 

5.5 Sound Wall 
Based on our boring data, the Caltrans Standard Plan Sheets B15-3, B15-4 and B15-5 for “Sound 
Wall – Masonry Block on Pile Cap” can be used for foundation design for the sound wall.  We 
recommend using a design soil friction angle of 30 degrees for foundation design. 

Sound Wall 1 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. 
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Although we did not observe ground water in any of our borings completed for the roadway 
project elements, the potential exists that perched water could be encountered during the winter 
and spring months.  If perched water is encountered during foundation drilling, sump pumps 
should be adequate to remove the water prior to pouring concrete.  

5.6 Retaining Walls 
Based on our review of preliminary plans provided by MTCo, Caltrans Type 1, Type 5, and 
Type 7 (modified) Retaining Walls will be founded 6 to 21 feet below existing grade within 
intact native soil.  Caltrans Standard Plans B3-1, B3-7, and B3-8 can be used to design the Type 
1 and Type 5 retaining walls on spread footings.  Use Caltrans Standard Drawing XS14-010 
Sheet for Type 7 retaining walls on spread footings. 

Use Case II loading for 2:1 (horizontal:vertical) unlimited slope backfill conditions for Retaining 
Walls 1, 3 and 6.  Use Case I loading for level backfill and surcharge loading for Retaining Walls 
2, 4, and 5.  Design wall drainage consistent with Caltrans Standard Plan details (B3-8). 

If loose, disturbed, or unstable materials are present at plan footing grade, remove to full depth 
and replace with “Structure Backfill” (per Caltrans Standard Specifications) compacted to 95% 
(per CTM 216) at 1 to 2 percent over optimum moisture content. 

We estimate settlement of retaining wall footings to be about 0.5-inches, or less. 

5.7 Pump Station 
Intact native soils are capable of providing firm subgrade support for the base of the pump 
station established at/below elev.-14.0.  Use an allowable soil bearing pressure of 2,000 psf for 
the base of slab founded on intact native soil. 

For static conditions, use an “at-rest” equivalent fluid pressure of 60 pcf for design of the pump 
station walls.  For earthquake loading, use a dynamic “at-rest” equivalent fluid pressure of 75 pcf 
and apply the resultant of the seismic active and at-rest pressures at a depth of 0.5H from the 
base of the wall, where H equals the wall height in feet. 

The “at-rest” values provided above assume level backfill conditions using native soils or 
“Structure Backfill” (per Caltrans) with an estimated soil unit weight of 130 pcf and angle of 
internal friction of 33º under drained conditions. 

For surcharge loads, apply an additional uniform lateral load behind the wall equivalent to 
0.3-times the surcharge pressure. 
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5.8 Pavement Design 
Based on our R-value test results, we recommend a design R-value of 15 for the project.  MTCo 
requested pavement sections for traffic indexes between 6 and 12.  Using Caltrans Flexible 
Pavement Design Methods, we recommend the pavement sections in Table 3 below. 

Table 3:  Recommended Pavement Sections 

Traffic Index 6.0 7.0 8.0 9.0 10.0 11.0 12.0 

Asphalt Concrete 
(in.) 3.5 4.0 4.5 5.5 6.0 7.0 7.5 

Aggregate Base 
(in.) 11.0 13.0 16.0 17.0 20.0 22.0 24.0 

Pavement material quality and construction should conform to the City of Stockton Standard 
Specifications (November 2003) and the latest amendments to these specifications. 

No subdrainage of the structural section is required since all portions of the roadway and 
structural section are at least 12 feet above anticipated ground water level. 

Premature failure of flexible pavement is often caused by water migrating into the aggregate base 
and subgrade.  To help prevent premature failure, construct cut-off curbs where landscaping 
abuts the new pavement.  Provide a minimum cut-off curb width of 4 inches, and extend curbs a 
minimum of 4 inches into the soil underlying the aggregate base. 

6 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 review foundation excavations for sound walls and retaining walls, monitor grading,
trench backfill, culvert backfill, pavement subgrade and aggregate base compaction.

• Update this report if design changes occur, 2 years or more lapse 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. 
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7 LIMITATIONS 
This report should only be used for design and construction of the Lower Sacramento Road/UPRR 
Underpass and Bear Creek Bridge Replacement Project in Stockton, as described herein. 

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 borings could be different.  If differing site conditions are 
encountered, please contact BCI immediately to provide additional recommendations. 

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. 

Our scope for this report did not include evaluation of on-site hazardous material, flood potential, 
aerial photograph review, off-site slope stability evaluation, or biological pollutants.  Please 
contact BCI if you would like an evaluation of one or more of these potentially damaging issues. 

Logs of Test Borings are presented in Appendix A and 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 complexities and cost estimates 
to cover changes and delays. 
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Figure 1: Vicinity Map 

Log of Test Borings Sheets (3 Sheets) 
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ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H



ATTACHMENT H


	879.5-Final Geo Report
	APPENDIX_A Tab
	App A1 - Lower Sacramento Road Geotech Report Figure 1
	App A2 - Lower Sacramento Road LOTBs
	APPENDIX_B Tab
	App B1 - Lower Sacramento Rd Underpass LOTBs
	App B2 - Lower Sacramento Rd Bridge at Bear Creek (Replace) LOTBs
	APPENDIX_C Tab
	App C - Labs



