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From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES – MS 5 
 

Subject: Geotechnical Design Report  
 
 
Introduction 
As requested, the Office of Geotechnical Design North (OGDN) is providing a Geotechnical 
Design Report (GDR) for the proposed widening on Highway 41 between postmi1es 11.7 and 
13.6 in Madera County, California. The project is proposed to construct northbound (NB) and 
southbound (SB) passing lanes, construct an eight-foot wide shoulder in both directions, and 
construct a four-foot soft median barrier. The project also includes improving the existing 
drainage facilities by extending the culverts within the project limits as well as improving the 
landscaping and erosion controls. 
 
 
Existing Conditions and Proposed Improvements 
The project is situated on Highway 41, in Madera County, between postmiles 11.7 and 13.6. 
Highway 41 trends roughly northeast-southwest in this area, and was constructed on through cuts 
and through fills. The lanes are twelve-feet in width with zero to 2-foot wide shoulders. 
According to the as-built documents (Document No. 60000293) and the site reconnaissance, 
existing cuts lopes along the alignment were constructed between 0.5:1 and 1.5: l (H: V) and 
reach a maximum height of about 30-feet. Existing fill slopes were constructed at 1.5:1 to 4: l 
(H:V) with a maximum height of about 10-feet. 
 
The proposed project will widen Highway 41 by approximately 24 to 38-feet. Cut slopes are 
anticipated to be graded at 2: l and fill slopes are proposed to be graded at 4: l. 
 
 
Physical Setting 
The physical setting of the project site and the surrounding area was reviewed to provide climate, 
topography and drainage, geology and seismicity characteristics to aid in preliminary project 
design and construction planning. The following is a discussion of our review: 
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Climate 
According to the Western Regional Climate Center for the time period between 1912-2010, the 
average annual precipitation at the Friant Government Camp Station is about 14.23 inches. The 
majority of this precipitation (over 60 percent) falls between November and April. The average 
annual maximum air temperature is approximately 77.5° F and the average annual minimum 
temperature is 47.4° F. The highest average daily maximum of 100.4° F was recorded in July and 
the lowest average daily minimum of 36.6° F in December. 
 
 
Topography and Drainage 
According to the USGS topographic map of the Little Table Mountain 7.5 minute quadrangle 
(1981), the project site lies at elevations ranging from 600-feet to 700-feet above mean sea level. 
Twenty-Two Mile House is to the south of the project area, Hildreth Creek is to the west of the 
site. An intermittent drainage is indicated at the northerly end of the project limits, emanating 
from a spring situated to the northwest of the site. Surrounding land use consists primarily of 
private lands used for agriculture. 
 
 
Site Geology 
According to the Geologic Map of the Geologic map of the Raymond quadrangle, Madera and 
Mariposa Counties, California, (CGS, 1982), the majority of the project site lies in the 
Cretaceous Hornblende-Poor Facies of Tonalite (Kblb) which is a felsic intrusive igneous rock 
similar to granite. The map shows Cretaceous Tonalite south of the Experimental Range (Kex) 
outcropping at the northerly project limit. A portion of the geologic map is included as Figure 4. 
Overlying the rocks through much of the project site consists of silty SAND with variable 
amounts of gravels, silts and clay. 
 
The soil survey of the Madera County Area, California (USDA, Web Soil Survey) indicates the 
upper four-feet of soils throughout the project area consist of sandy loam (SM) to coarse sandy 
loam (SM) with upwards of 13 percent clay content. The clay was indicated to have a low 
plasticity. 
 
The State of California, Department of Conservation Map of California Showing Principle 
Asbestos Deposits was reviewed. According to this map, the site lies to the south of an area of 
naturally occurring asbestos. Asbestos forming minerals such as chrysotile, actinolite or 
tremolite were not observed during the site reconnaissance. 
 
 
Global and Local Stability 
There was no indication of global instabilities throughout the project layout.  Local instability in 
the form of rockfall is ending up in the shoulder and travelled way primarily due to the lack of an 
adequate catchment area. The project has proposed 8-foot shoulders which will substantially 
reduce the amount of rockfall from entering travelled way. 
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Recommendations 
We feel that the proposed 2:1 (H:V) slopes within the granitic rock are constructible. We 
anticipate that blasting will be necessary to perform the widening through the existing cut slopes. 
Blasting is anticipated to be required on approximately 70 percent of the new cutslopes. We 
recommend the use of the "Rock Excavation Controlled" Standard Special Provision due to the 
proximity of the blasting to the roadway and surrounding structures. 
 
 
Construction Considerations 
Any addition of fill to the existing embankments shall conform to Section 19-6 "Embankment 
Construction" of the Department Standard Specifications, May 2006. 
 
 
Pertinent Reports and Investigations 
The District has provided project plans. The following presents a list of references used in 
preparation of this report. 
 

 Bateman, P.C., Busacca, A.J., Marchand, D.E. and Sawka, W.N., 1982, Geologic map of 
the Raymond quadrangle, Madera and Mariposa Counties, Califo rnia: U.S. Geological 
Survey, Geologic Quadrangle Map GQ-1555, scale 1:62500. 

 Western Regional Climate Center for 19 12-2010 
 USGS Topographic Map ofthe Little Table Mountain 7.5' quadrangle, 1:24,000, 1981 
 "Califomia Seismic Hazard Map", prepared by Caltrans, dated 1996 
 United States Department of Agriculture, Natural Resource Conservation Service, Web 

Soil Survey, http://websoilsurvey.nrcs.usda.gov/app/ 
 Plan and Profile of State Highway in Madera County, between Madera-Friant Road and 

Kelshaw Corners, Document No. 60000293, dated November 6, 1937. 
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If you have any questions regarding this report, please contact Brandon Badeker at (916) 227-
1046. 
 
 
 
 
 
 
 
 
 
BRANDON BADEKER, CEG 
Engineering Geologist 
Office of Geotechnical Design – North     
Branch E    
 
Attachment: 

 Figure 1: Vicinity Map 
 Figure 2: Aerial Photograph 
 Figure 3: Topographic Map 
 Figure 4: Geologic Map 

 
 
C:  RBibbens (E-copy) 

JHuang (E-copy) 
MWillian (GS Corporate) 
Anand Kapoor (District 06 Project Manager) 
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Ted Mooradian (District 06 Materials Engineer) 
GDN File 
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