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Subject: Geotechnical Design Report 
 
Introduction 
 
This Geotechnical Design Report (GDR) has been prepared to provide geotechnical 
recommendations for a proposed retaining wall on State Route (SR) 99.  The project is 
located approximately 1000 feet south of Olive Drive in the City of Bakersfield in Kern 
County, California.  A vicinity map is presented on Plate No. 1. 
 
The purpose of this report is to document subsurface geotechnical conditions, provide 
analyses of anticipated site conditions as they pertain to the project described herein, and 
to recommend design and construction criteria for the project. 
 
Existing Facilities and Proposed Improvements 
 
At the proposed retaining wall location, SR 99 is a six lane highway constructed at-grade 
or on a small amount of fill and travels in a general northwest/southeast direction.  The 
highway has 12 foot wide travel lanes and 4 foot wide paved shoulders.  A frontage road 
(State Road) parallels SR 99 to the northeast. 
 
This project proposes to construct an auxiliary lane along the northbound side of SR 99.  
Due to the location of the frontage road and limited right-of-way, a Standard Plan Type 1 
retaining wall is proposed.  The wall will extend a length of 900 feet with a maximum 
height of 4.5 feet.  
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Proposed design parameters for the retaining wall are presented in Table 1.  A Site Plan 
is presented on Plate No 2. 
 

Table 1.  Retaining Wall Design Parameters 
 

Begin STA 
(ft) 

Height (ft) Wall Type 
Bottom of Footing 

Elevation (ft) 
Loading 

Case 
Toe Pressure 

(ksf) 

899+75.01 2.51 1 429.4 I 1.7 

900+00 2.85 1 429.4 I 1.7 

900+50 3.52 1 429.4 I 1.7 

901+00 4.03 1 429.4 I 1.7 

901+50 4.06 1 429.8 I 1.7 

902+00 4.51 1 429.8 I 1.7 

902+50 4.01 1 430.7 I 1.7 

903+00 4.30 1 430.7 I 1.7 

903+50 4.50 1 430.7 I 1.7 

904+00 4.28 1 431.1 I 1.7 

904+50 4.43 1 431.1 I 1.7 

905+00 4.37 1 431.1 I 1.7 

905+50 4.31 1 431.1 I 1.7 

906+00 4.25 1 431.1 I 1.7 

906+50 4.19 1 431.1 I 1.7 

907+00 4.13 1 431.1 I 1.7 

907+50 4.07 1 431.1 I 1.7 

908+00 4.01 1 431.1 I 1.7 

908+50 3.95 1 431.1 I 1.7 

908+77.11 3.92 1 431.1 I 1.7 

Note:  1. Toe pressure per 2006 Standard Plan B3-1. 
2. Stationing shown is along wall layout line. 
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Pertinent Reports and Investigations 
 
The following publications were reviewed to assist in the assessment of site conditions: 
 

• Geologic Map of California, Bakersfield Sheet, CDMG, 1964. 
• Bakersfield, CA 7.5-Minute Quadrangle, 1962. 
• Bakersfield Monthly Climate Summary, Western Regional Climate Center. 
• Standard Plans and Specifications, May 2006. 
• Project Plans and Cross Sections, undated. 
• Log-of-Test-Borings, Olive Drive OC, Br. No. 50-0185. 
• Log-of-Test-Borings, Canal Lateral 29 Bridge, Br. No. 50-0051. 
• Log-of-Test-Borings, Minkler UP, Br. No. 50-0049. 

 
Physical Setting 
 
Climate 
 
According to the Western Regional Climate Center, the average annual precipitation in 
the Bakersfield area is about 6 in.  The majority of this precipitation (over 95 percent) 
falls between October and May.  The average annual air temperature is about 65°F with 
the highest average daily maximum of about 99°F in July and the lowest average daily 
minimum of about 39°F in January. 
 
Topography and Drainage 
 
The topography of the project area is generally level with elevations ranging from 
approximately 430 to 440 feet.  Drainage of the project area appears to generally tend to 
the northeast.  A Topographic Map is presented on Plate No 3. 
 
Regional Geology 
 
The Geologic Map of the California, Bakersfield Sheet (1964) indicates that the soil 
present within the project limits is Pleistocene nonmarine deposits, which consist 
predominately of sands and silts.  A Geologic Map is presented on Plate No 4. 
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Geotechnical Conditions 
 
Subsurface Soils 
 
A review of borings performed for bridges in the project area indicate that the subsurface 
soils consist of fine to coarse sand and silty sand.  The soil density ranges from very 
loose to very dense with a general increase in density with depth.  The as-built LOTB are 
presented in Appendix A. 
 
Ground Water 

 
Ground water was not encountered in borings performed for bridges in the project 
vicinity, which were drilled to a maximum depth of 50 feet.  Ground water is not 
anticipated to affect construction.  However, ground water conditions can be expected to 
fluctuate in response to seasons, storm events, and other factors.  Localized saturated 
conditions or perched groundwater conditions near the ground surface should be 
anticipated during and following periods of heavy precipitation. 
 
Geotechnical Recommendations 
 
The following recommendations are based on the project plans and cross sections, 
communication with the D6 Office of Design, and subsurface conditions as determined 
from as-built LOTB for bridge structures in the project vicinity. 
 
A Standard Plan Type 1 Retaining Wall may be constructed along the shoulder of SR 99 
as proposed.  The wall is proposed to have a maximum height of 4.5 feet.  For support of 
the wall, a spread footing foundation may be used.  Due to the presence of loose near 
surface soils, it is recommended that the soil beneath the retaining wall footing be over-
excavated to a depth of 2 feet and then the soil be replaced and recompacted to 95% 
relative compaction up to the bottom of footing elevation.  The over-excavation shall 
extend the entire footing width and continue for the entire length of the wall.  With the 
over-excavation as described above, the soil strength will be adequate for support of the 
wall and settlement is anticipated to be minimal.  There are no global stability issues for 
the wall.  A detail showing the recommended over-excavation for the wall is presented on 
Plate No. 5. 
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Construction Considerations 
 
According to the as-built LOTB for structures in the project vicinity, the near surface 
material consists of loose sandy soil.  Temporary shoring may be needed during 
excavation of the retaining wall footing.  Temporary cut slopes and shoring are the 
responsibility of the Contractor. 
 
Project Information 

 
Standard Special Provision S5-280, “Project Information”, discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opening.  The following is an excerpt from SSP S5-280 disclosing information 
originating from Geotechnical Services.  Items listed to be included in the Information 
Handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via 
electronic mail. 
 
Data and information attached with the project plans are: 

A. None. 
 
Data and Information included in the Information Handout provided to the bidders and 
Contractors are: 

A. Geotechnical Design Report for EA 06-0G8401, dated 1/23/2012. 
 
Data and Information available for inspection at the District Office: 

A. None. 
 

Data and Information available for inspection at the Transportation Laboratory are: 
A. None. 
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The analyses, conclusions, and recommendations contained in this report are based upon 
site conditions that we observed at the time of our investigation, data from our subsurface 
exploration, and our current understanding of proposed project.  We have assumed that 
the information obtained from our limited subsurface exploration is representative of 
subsurface conditions throughout the site.  If the scope of the proposed project changes 
from that described in this report, the recommendations should be reviewed by this 
Office. 
 
If there are any questions or comments in regards to this report, please contact Ben 
Barnes at 916-227-1039. 
 
 
 
   
BENJAMIN M. BARNES, PE     
Transportation Engineer     
Office of Geotechnical Design North   
Branch E       
 
Attachments: 
Plate No. 1:  Vicinity Map 
Plate No. 2:  Site Plan 
Plate No. 3:  Topographic Map 
Plate No. 4:  Geologic Map 
Plate No. 5:  Type 1 Retaining Wall Over-Excavation Detail 
Appendix A:  As-Built LOTB 
 
c: Qiang Huang (Geotechnical Services, OGDN-E) 

Paul Pineda (D6 Project Manager) 
Shira Rajendra (Geotechnical Services, Corporate Unit) 
District Construction R.E. Pending 
Ted Mooradian (D6 District Materials Engineer) 
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Pleistocene nonmarine deposits Qc 

Recent Great Valley fan deposits Qf  MAP SOURCE: 
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CDMG, Smith, A.R., 1964 
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APPENDIX A 
 

As-Built LOTB 
 

Bridge Bridge No. 
Olive Drive OC 50-0185 
Canal Lateral 29 Bridge 50-0051 
Minkler UP 50-0049 
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