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State of California California State Transportation Agency 
DEPARTMENT OF TRANSPORTATION 

“Caltrans improves mobility across California” 

M e m o r a n d u m   Flex your power! 
 Be energy efficient! 
 

To: MASTRI ALVANDI Date: August 4, 2014 
 BRANCH CHIEF 
 NORTH REGION DESIGN SOUTH  
   File:  03-PLA-193 PM 4.4/5.5 
  03-4E8601 

0300000725 
Curve Improvements 

Attn:     Tom Langley 
 NORTH REGION DESIGN SOUTH - PROJECT ENGINEER  

 
From: DEPARTMENT OF TRANSPORTATION 
 DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES – MS 5 
 
 

Subject: Geotechnical Design Report for Curve Improvements Project 
 
1.  Introduction 
 
Per your request we are providing this Geotechnical Design Report (GDR) for the 
proposed curve improvements on State Route (SR) 193 in central Placer County, 
California. The curve improvement project is proposed between the approximate post 
miles 4.4 and 5.5. Our Office previously provided a District Preliminary Geotechnical 
Report (DPGR) for this project, dated February 29, 2012. The project site is located 
approximately 4.5 miles east of the town of Lincoln, California. It is our understanding 
that the proposed curve improvements are to provide better site distance around the 
existing curves, eliminate compound curves, improve super-elevation and widen existing 
paved shoulders within the project limits. The purpose of this report is to provide 
geotechnical recommendations for the project work proposed. Plate No. 1 presents a 
vicinity map showing the location of the project site. Plate No. 2 presents an aerial view 
of the proposed project limits. 
 
This report includes a review of published data, previous site explorations, and a site 
reconnaissance.   
 
Subsurface exploration in the form of seismic refraction surveys was completed for this 
report. No laboratory testing was completed for this report. Project layout plans and 
typical cross-sections provided by the District were utilized to determine 
recommendations provided in this report. 
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This report is intended for use by the project roadway design engineers, construction 
personnel, bidders and contractors. 

 
2. Existing Facilities and Proposed Improvements 
 
At the time of our field reconnaissance, within the project limits, Highway 193 consisted 
of a two-lane roadway paved with asphalt concrete (AC). Highway 193 has two 11 foot 
wide traveled ways with variable 6 inch to 2 foot wide paved shoulders. Unpaved 
shoulders (including drainage ditches) vary from approximately 2 feet to 15 feet 
throughout the project limits. Several culverts were observed to cross beneath the 
highway within the project area. Stacked rock headwalls were observed at most culvert 
inlets and some outlets. Relatively flat to gently rolling topography bounds both the north 
and south sides of the existing alignment. Numerous residential homes are located on 
both sides of the existing alignment. Overhead utilities were observed to parallel both 
sides of the highway throughout much of the project area, and cross the exiting alignment 
in several areas. Indications to the presence of underground utilities were not observed 
during our site reconnaissance(s). No other highway structures (bridges, retaining wall 
etc) were observed within the project limits.  

 
As stated above, this project involves re-alignment and widening of the existing highway.  
Proposed improvements include cuts and fills on both sides of the existing highway to 
allow re-alignment and widening of the paved shoulder widths. 
 
3. Pertinent Reports and Investigations 
 

 The following documents were used in preparing this report. 
 

a) Western Regional Climate Data Center http://www.wrcc.dri.edu/, June 2014. 
b) United State Department of Agriculture, National Conservation Service Web Soil 

Survey http://websoilsurvey.nrcs.usda.gov, “Placer County, California, Western 
Parts”, 2004/2007. 

c) United States Geological Survey (USGS) 7.5 minute Topographic Map 
“Gold Hill Quadrangle” dated 1973. 

d) California Geologic Survey (CGS), “Geologic Map of the Sacramento 
Quadrangle”, D.L. Wagner, C.W. Jennings, T.L. Bedrossian and E.J. 
Bortugno, 1987. 

e) CGS, Open File Report OFR-19-10 “Mineral Land Classification of Placer 
County, California”, 1995 

f) USGS, Open File Report OF-79-386 “Preliminary Geologic Map of Cenozoic 
Deposits of the Auburn Quadrangle, California”, E.J. Helley and J.A. Bartow, 
1979. 
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g) CGS, Open File Report 2000-19 “A General Guide for Ultramafic Rocks in 
California - Areas More Likely to Contain Naturally Occurring Asbestos”, 2000. 

h) Caltrans DOT, “Asbestos Locations Map District 3”, 2001. 
i) Caltrans ARS Online v 2.0.5 http://10.160.173.178/shake2/shake_index2.php, 

February 2012.  
j) “Geology of California” Second Edition, Robert M. Norris and Robert W. Webb, 

1990, P. 128-132 
 

4. Caltrans Document and Reports Reviewed 
 

“Results of Seismic Refraction Survey for Route 193 Curve Improvement, Placer County 
California”, 03-PLA-193-4.4-5.5, Prepared by the Office of Geotechnical Support, March 
2014. 
 
“Geotechnical Report for Fowler Road Bridge”, Prepared by Anderson Geotechnical 
Consultants, Inc., November 1984 
 
“Fowler Road Bridge Placer County, California ADDENDUM TO GEOTECHNICAL 
DESIGN REPORT”, Prepared by Anderson Geotechnical Consultants, Inc., July 1987. 
 
“Preliminary Geotechnical Report”, 03-PLA-193 PM 3.99/4.22, Prepared by the Office 
of Geotechnical Design North, May 2002. 
 
“Preliminary Geotechnical Report – Addendum #1”, 03-PLA-193 PM 4.0/4.2, Prepared 
by the Office of Geotechnical Design North, July 2004. 
 
“Preliminary Plans”, 03-PLA-193 PM 4.4/5.5, Prepared by District 3 Design, August 
2013.  
 
“AA1 Cross Sections”, 03-PLA-193 PM4.4/5.5, Prepared by District 3 Design, July 2013 
 
“District Preliminary Geotechnical Report for Placer 193 Curve Improvement Project”, 
Prepared by the Office of Geotechnical Design North, February 2012. 

 
5. Physical Setting 

 
5.1 Climate 
 
Climate information was obtained from the Western Regional Climate Data Center at 
http://www.wrcc.dri.edu/. The nearest weather station is COOP located in Rocklin, 
CA approximately six miles south of the project location. The Western Regional 
Climate Center includes monthly climate records for this location from 1906 through 
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1976.  The average annual maximum temperature is 75F, with the maximum for the 
warmest month, July, averaging 97F.  The average annual minimum temperature is 
45F, with the minimum for the coldest month, December, averaging 35F. The 
average annual precipitation recorded by the Rocklin COOP is 23 inches, with the 
majority falling between October and April. No annual snowfall occurs within the 
area however snowfall has been known to occur a few times in a ten year period.  
 
More current data for this general area can be obtained from the Auburn COOP 
station; however we did not utilize this information as Auburn is located further away 
from the project site and at a significant higher elevation. 

 
5.2 Topography and Drainage 
 
According to the USGS quadrangle reviewed, the existing highway within the project 
area roughly trends east/west. The highway is bounded on both the north and south by 
large lot residences located on relatively flat to gently rolling topography. Elevation 
along the current alignment varies slightly between approximately 350 to 400 feet 
above mean sea level throughout the project limits. An un-named intermittent stream 
and perennial stream are depicted crossing the current highway alignment in the 
western and eastern portions of the project limits; respectively. These streams were 
observed in the field during our site reconnaissance. In addition, a small pond is 
shown (and verified during site visit) adjacent to the south side of the highway in the 
eastern portion of the project limits. Surface drainage is generally northwest and west 
towards the Sacramento River valley with some local variations. Water was observed 
flowing in both stream locations during our site visit on February 10, 2012. In 
addition, ponding surface water was observed in several locations during our site 
reconnaissance. Native vegetation in the project area includes abundant grass/weeds, 
moderate brush, trees and pasture land.   
 
5.3 Regional Geology and Seismicity 
 
The project is located in western Placer County, on the eastern edge of the Great 
Valley geomorphic province. This geologic province is characterized as being an 
“asymmetrical synclinal trough” created by the uplift of the Sierra Nevadan 
mountains to the east and the Coast Range Mountains to the west. Western Placer 
County is dominated by poorly consolidated alluvial deposits underlain by ingenuous 
rocks. (R. Norris and R. Webb) 

 
5.4 Site Geology 

 
According to the geologic maps reviewed, the site is mapped within Mesozoic aged; 
igneous intrusive rocks of the Sierra Nevada batholith and associated plutons. Rock 
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types associated with these intrusions range in composition from Diorite to Granite. In 
some of the maps reviewed, the local area is referred to as being underlain by the 
“Penryn Pluton”. Rocky outcrops observed during our site reconnaissance consisted 
of highly weathered often referred to as Decomposed Granite (DG) to moderately 
weathered “Granite” rock. Rocky outcrops observed in the field compare favorably 
with those described in the maps reviewed. A portion of the Geologic map utilized for 
this report is attach as Plate No. 3 

 
5.5 Seismicity 

 
Based on the Caltrans ARS Online Tool (Version 2.3.06), the nearest active fault for 
the site is the Foothills Fault System – north central reach section (Deadman Fault) 
(Fault ID No. 422) with MMax of 6.2.  The closest distance from the site to the fault 
rupture plane is about 4 miles. 

 
Seismic velocity data collected in the field and professional judgment was utilized to 
determine the appropriate VS30 at the site. A VS30 (the weighted shear wave velocity 
for the top 100 feet of foundation materials) of 2500 feet per second is considered to 
be applicable to the subsurface materials. 

 
Based on the “Methodology for Developing Design Response Spectrum for Use in 
Seismic Design Recommendations, November 2012,” the design ground motion is the 
highest spectral acceleration as obtained by any or a combination of the following 
three methods for the project site: 

 
1)  Statewide minimum deterministic spectrum requirements with MMax of 6.5, 

vertical strike- slip event with a rupture distance of 7.5 miles. 
2)  The nearest active fault as shown on the ARS Online Tool (Version 2.3.06). 
3)  The USGS 5% Probability of Exceedance in 50 years (975 years return period). 

 
Based on the VS30, the peak ground acceleration is estimated to be 0.38g. 

 
The potential for soil liquefaction based on the foundation materials is considered to 
be insignificant. 

 
      5.6 Naturally Occurring Asbestos (NOA) 

 
We have reviewed the State of California, Air Resources Board (ARB) Map of 
California Showing Principal Asbestos Deposits, 2000 and the Caltrans DOT 
“Asbestos Location Map, District 3”, 2001.  According to both maps, the site is not in 



Mastri Alvandi  03-PLA-193 PM 4.4/5.5                   
August 4, 2014                                 0300000725                       
Page 6 of 14                                                                       03-4E8601 
 

“Caltrans improves mobility across California” 

an area of naturally occurring asbestos.  In addition, during our site reconnaissance 
the presence of serpentine was not observed in the bedrock exposed at the site.   

 
5.7 National Resource Conservation Service Soil Survey  
 
According to the soil survey reviewed, soils within the project area are mapped as 
Caperton-Andregg coarse sandy loam, Sierra sandy loam and Xerofluvents frequently 
flooded. Below is a brief explanation of each soil’s pertinent information with regards 
to project applications.  
 
Caperton-Andregg coarse sandy loam, 2-30 percent slopes. This soil consists of 
somewhat excessively drained sandy loams derived from weathered granite.  Surface 
runoff is low to medium and the erosion potential is high (K factor 0.95). Corrosion 
potential is low to moderate for steel and moderate for concrete (pH 5.6-7.3). This soil 
has been assigned to Hydrologic Group D. Transmissivity is low, reported as 0.00 to 
0.06 in/hr. 
 
Sierra sandy loam, 9-30 percent slopes. This soil consists of well drained sandy loams 
derived from weathered granite.  Surface runoff is low to medium to high and the 
erosion potential is high (K factor 0.95). Corrosion potential is moderate for both steel 
and concrete (pH 5.6-7.3). This soil has been assigned to Hydrologic Group C. 
Transmissivity is low, reported as 0.00 to 0.06 in/hr. 

 
Xerofluvents frequently flooded 0-2 percent slopes. This soil consists of somewhat 
poorly drained alluvium associated with creek and drainage channel deposits.  Surface 
runoff is very low and the erosion potential is slight. Corrosion potential is high for 
steel and low for concrete (pH 7.9-8.4). This soil has been assigned to Hydrologic 
Group C. Transmissivity is moderately high to high, reported as 0.98 to 1.98 in/hr. 
 

6.   Exploration   
 
The Office of Geotechnical Support, Geophysics and Geology Branch completed seismic 
refraction surveys within the proposed project limits during the months of November and 
December, 2013. Nine seismic refraction lines were completed in areas of new alignment 
where significant cuts and/or exposures of granite rock were observed. The seismic 
refraction surveys were completed to estimate the depth to potentially non-rippable 
bedrock and provide estimated earthwork factors for material to be removed. A copy of 
the Seismic Refraction Survey Report is attached as Appendix 1. 
 
7. Site and Geotechnical Conditions 

 
Mr. Webster of the Office of Geotechnical Design North performed site visits for this 
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report between November 2013 and March 2014.  
 
In general, the current alignment of the highway roughly trends east/west within the 
project limits. The highway is bounded on the both sides by relatively short vertical 
height cuts and fills. Existing cuts within the project limits range in vertical height up to 
approximately 15 feet with slope ratios of ¼H:1V to vertical. The existing cuts are 
comprised of light tan, sandy-clay/clayey-sand (decomposed granite) and tan to gray, 
highly to moderately weathered granitic rock. The existing cuts are performing well with 
regards to global stability. All of the cuts observed exhibit local erosion instability in the 
form of sheet rills. The existing cut faces are un-vegetated; the native slopes beyond the 
cuts are typically vegetated with weeds, some brush and a few trees. Existing fills within 
the project limits range in vertical height up to 18 feet and have slope ratios that are 1:1 
or flatter. Typically the 1:1 slopes were observed associated with drainage inlet and outlet 
locations, all other fills were 1.5H:1V or flatter. All of the fills observed were performing 
well with regards to global stability. Local erosion instabilities were only observed in the 
1:1 fills associated with some drainage channels. These local instabilities consisted of 
sheet rills and minor slumps. The existing fills are typically moderately vegetated with 
weeds and minor amounts of brush. Some fills have small trees growing on them.   
 
Per conversation with Maintenance Supervisor from the Roseville Maintenance Station, 
they have not had issues from a geotechnical standpoint within the project limits under its 
current configuration. 
 
8.   Geotechnical Recommendations   

 
It is our understanding that this project proposes to realign the highway to perform curve 
corrections and widen the paved shoulders.  
 
All cuts and fills shall be constructed per Section 19 “Earthwork” of the 2010 Standard 
Specifications. 

 
8.1 Fill Slopes 
 
Based on the cross-sections provided by the District, both new through fills and widening 
of existing fills will be completed throughout the project limits. It is our understanding 
that the District proposes to utilize a maximum fill slope ratio of 2H:1V or flatter for the 
majority of the fills within the project. A noted difference is between project stations 
103+12.25-105+13; in these limits, the District had originally proposed to utilize a 
Standard Plan Retaining structure and/or over-steepen fill slope to limit the lateral extent 
of fill placement. Subsequent communications from the District Project Engineer, 
indicates that the District will no longer utilize a wall or over-steepened fill at this 
location, but will utilize a fill slope with a maximum slope ratio of 1.5H:1V. Our Office 
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provided preliminary recommendations for this project in the District Preliminary 
Geotechnical Report (DPGR) dated February 2012. In the DPGR, our opinion was that a 
fill slope ratio of 1.5H:1V or flatter could be utilized for fill construction. Since the 
proposed slope ratios are at or flatter than those recommended in the DPGR, it is our 
opinion that additional slope ratio recommendations for fill construction are not 
warranted at this time. 
 
It is our opinion that throughout the majority of the project limits, native surface soils 
shall provide a suitable foundation for fill placement except in the following areas: 
Station 103+00-104+50, Station 123+75-125+00 and Station 130+00-132+00. Within 
these areas, the contractor should anticipate encountering up to 2 feet of unsuitable 
material in the near surface and that additional effort will be required to prepare the 
native soils for fill placement. (See Section 8.9) 
 
It is anticipated that material generated from cuts for this project will be utilized to 
construct the new fills and widen the existing fills. Due to the highly erosive nature of the 
native soils within the project limits our Office recommends that erosion protection on 
the final face of the fills be incorporated into the fill slope design. District Landscape 
Architecture and/or District Hydraulics should be consulted to verify and/or provide 
erosion control mitigation options that may be suitable at the fill locations.   

 
8.2     Cut Slopes 
 
Based on the cross-sections provided by the District, both new through cuts and widening 
of existing cut will be completed throughout the project limits. It is our understanding 
that the District proposes to utilize a maximum cut slope ratio of 2H:1V or flatter with 
cuts up to a maximum of 25 feet in vertical height. Our Office provided preliminary cut 
recommendations for this project in the DPGR dated February 2012. In the DPGR, it is 
was our opinion that a cut slope ratio of 1H:1V or flatter could be utilized for cut 
construction and maintain global stability of the proposed cuts. Since the Districts 
proposed slope ratios are flatter than those recommended in the DPGR, it is our opinion 
that additional slope ratio recommendations for cut construction are not warranted at this 
time. 

  
The recommended slope ratio is provided with the sole consideration of global slope 
stability. It should be noted that the existing cuts in the project limits with similar slope 
ratios exhibit moderate erosion features. Erosion features noted during our site 
reconnaissance were small rills. District Landscape Architecture and/or District 
Hydraulics should be consulted to verify and/or provide other erosion control mitigation 
options that may be suitable at the cut locations.   
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8.3 Structures 
 
Based on conversations with District Design personnel and cross-sections provided by 
the District, originally this project proposed to utilize as Standard Plan Retaining wall. 
The wall was proposed to limit the lateral extent of fill placement between project 
stations 103+12.25 to 104+87. Subsequent communication from the District Project 
Engineer informed our Office that the proposed structure was no longer needed and that 
the District would utilize a standard fill slope design with a maximum slope ratio of 
1.5H:1V throughout these limits. 
 
In addition, per conversation with the District Project Engineer, it is our understanding 
that a box culvert to be utilized as an “Animal Crossing” or combined crossing and 
drainage culvert, is proposed at a location to be determined in the eastern portions of the 
project limits. At the time of this report, our Office is un-aware of the location, size, final 
need or type of culvert proposed so the following recommendations are general in nature 
and should be reviewed for potential modifications once final design parameters are 
determined. It is anticipated, if the culvert is constructed outside of an existing drainage 
channel or identified wet land, the bearing capacity of the native soils should be adequate 
to support either a pre-cast or cast in-place culvert. If the culvert is constructed in an 
existing drainage and/or identified wet land, sub-grade enhancement may be required to 
support the culvert depending on the site materials. Likely recommend sub-grade 
enhancement would be sub-excavation of unsuitable materials and replacement with 
compacted aggregate base or similar material to provide adequate bearing capacity for the 
structure.  
 
We recommend that our Office be contacted when the final design parameters of the 
structure are known. At that time our Office would complete a review of proposed plans, 
a site reconnaissance of the proposed structure location and provide an update to this 
GDR, with any additional recommendations if warranted. 
 
8.4 Rockfall 
 
Based on conversations with the local Maintenance Supervisor for the area and our site 
reconnaissance, rockfalls have not been a concern within the project limits. Due to the 
deeply weathered nature of the existing bedrock at the site, our Office does not anticipate 
rockfall to be a future concern as a result of the cuts proposed for this project. 

 
8.5 Rippability 
 
Our map review indicates that the project area is underlain by Mesozoic age intrusive 
igneous rock (Granite). During our site reconnaissance the presence of rock was observed 
in the some of the existing cut slopes surfaces; rock observed in existing cuts at the site is 
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predominately highly weathered to decomposed and weak to moderately hard. In addition 
to the outcrops observed in the existing cuts, we also observed granitic outcrops and 
boulders (up to 10ft. dia.) in areas of proposed excavation for the new alignment sections. 
Boulders and outcrops observed in area of the new alignment were noted to be 
moderately to slightly weathered and from moderately hard to very hard. 
 
Seismic refraction surveys were preformed in areas of the new alignment where 
significant cuts are proposed to be completed. Based on the results of the surveys, the 
majority of the materials encountered within excavations are anticipated to be rippable 
with conventional excavation equipment except in the following project station locations: 
 
Project Stationing 127+00-129+00: within these project limits, non-rippable material 
(seismic velocity ≥ 6000ft/sec.) at elevations below 407 feet. Based on the proposed 
excavations depths at this location, it is anticipated that up to 10 feet of hard rock 
requiring hard rock excavation techniques will be required to reach the proposed finish 
grade. 
 
Project Stationing 134+00-135+50: Thou the seismic refraction survey indicates that non-
rippable material is located below and elevation of 400 feet and the proposed finish grade 
for the excavation in this area is slightly above and elevation of 400 feet, based on our 
site observations it is anticipated that non-rippable material (seismic velocity ≥ 
9100ft/sec.) could be encounter. We recommend for estimating purposes that the non-
rippable material be considered to be at an elevation of 405 feet and any excavations 
below this elevation within these project station limits be considered to require hard rock 
excavation techniques.   

 
A copy of the seismic refraction report is attached as Appendix 1. 
 
In addition to the above mentioned areas of non-rippable material, our Office 
recommends that up to 2% of all excavations be considered to contain corestones and/or 
oversized boulders that will require hard rock excavation techniques to reduce to a 
workable size and/or suitable size for placement within fills. 
 
Hard rock excavation techniques that a contractor may choose to utilize will include (but 
are not limited to) the use of hoe-rams, hydraulic splitters, chemical expanders and 
blasting. Due to the anticipated limited hard rock excavation needs for this project and 
the density of residential structures with associated septic and well systems within the 
area, we recommend the District evaluate the cost benefit of blasting as a hard rock 
excavation alternative for contractors. It is our opinion that the cost to perform the 
requirements of the “Controlled Blasting Specification” would exceed the cost savings 
that blasting may achieve over other hard rock excavation techniques. 
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8.6   Grading Factors 
 
Based on the result of the Seismic Refraction Survey Report and our field reviews the 
majority of the cuts will be constructed in the decomposed to highly weathered granite 
with only minor amounts of harder, competent granite bedrock and corestones included. 
We recommend that the District utilize a grading factor of 0.95 for earth work volume 
estimating purposes. 

 
8.7  Groundwater & Drainage 
 
Based on our site reconnaissance, topography and geology, depending on time of 
construction there is the potential for groundwater and surface water to be encountered 
during the proposed construction activities.  
 
During all of our site reconnaissances, surface water was observed in two wetland areas. 
The two wetland areas we noted of that will impact construction activities are located 
between the approximate project stations of 123+70-126+00 and 130+00-131+50. In 
addition, surface water was observed flowing year round within the un-named creek 
located at approximate project station 103+60.  Water was not observed flowing in any of 
the drainage channels adjacent to the highway during our reconnaissances. Seepage and 
groundwater conditions will vary according variations in rainfall, construction activities 
and water levels within adjacent drainages. 
 
District Hydraulics should be consulted to verify and/or provide other drainage 
recommendations that may be suitable for the project. 

 
8.8 Corrosion 
 
Based on the soil survey reviewed, soils at the site should be considered moderately to 
highly corrosive for steel and moderately corrosive for concrete. 
 
District Materials Lab and with District Hydraulics should be consulted to determine if 
previous soil corrosion testing was completed in the project limits for existing culverts 
and if additional corrosion test should be completed for the placement or extension of 
new or existing culverts.  
 
8.9 Pumping Subsurface Soils 
 
Due to the potential presence of surface water between project stations; 103+00-104+50, 
123+70-126+00 and 130+00-131+50, pumping subgrade soils are likely to occur during 
placement and compaction of fills within these limits. Options for stabilizing pumping 
subgrade soils consist of dewatering, lime stabilization and surface stabilization. Due to 
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potential time constraints of dewatering and costs for lime stabilization, we are providing 
recommendations for surface stabilization.    
 
We recommend that in the above mentioned areas if water is encountered, areas where 
fill is to be placed, the native ground be cleared and grubbed per Section 16 of the 
Standard Specification. Grass maybe left in place to enhance stability where sub 
excavation is not required to accommodate the roadway structural section and additional 
material needed to provide stability for the pumping subgrade soils. After the site is 
striped and/or sub excavated a woven geotextile should be place on the ground surface 
and covered with variably deep rock material prior to the placement of fill material.  The 
geotextile should be Class B2 Subgrade Enhancement Geotextile per section 88-1.02O of 
the Standard Specifications. We recommend that, Class 3 ¾” maximum aggregate base 
per Section 26-1.2C of the Standard Specifications or similar rock be utilized to cover the 
fabric prior to fill placement. In order to prevent the migration of fines from the overlying 
fill section we recommend that the fabric be wrapped around the rock to encapsulate it.  
 
It is estimated that a 1 foot thick rock layer will be required where fill is to be placed 
between project stations 103+00-104+50.  Where fill is to be placed between project 
stationing 123+70-126+00 and 130+00-131+50, we estimate a 2 foot rock layer will be 
required to provide subgrade stability.   

 
9. Notes to Designers and Contractors 
 
The District may consider utilizing a embankment (fill) slope ratio of 1.5H:1V for fills 
less than 30 feet thick in dry areas without additional geotechnical review. 
 
Where embankments are to be placed between project stations 103+00-104+50, 123+70-
126+00 and 130+00-131+50, surface and/or shallow groundwater is anticipated to be 
encountered and will require additional subgrade improvement prior to fill placement. 
 
The District may consider utilizing a cut slope ratio of 1:1 or flatter for cuts less than 20 
feet in vertical height without additional geotechnical review.  
 
Based on proposed excavation elevations for the project, non-rippable bedrock is 
anticipated to be encountered between project stationing 127+00-129+00 and 134+00-
135+50. 
 
For estimating purposes, up to 2% of total excavation quantities for the project should be 
considered to consist of granitic corestones and/or boulders that will require hard rock 
excavation techniques to reduce to a workable size and/or reduce to a size suitable for 
placement within proposed project embankments. 
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District Landscape Architecture should be consulted to provide erosion control 
recommendations for all proposed cuts and fills.  
   
10. Proposed Future Investigations 
  
No other fieldwork is proposed at this time. Representatives from our Office are available 
to assist District Construction Personnel during construction if needed. 
 
11. Project Information 

Standard Special Provision S5-280, “Project Information”, disclosed 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 Curve Improvements”, 03-PLA-193 PM 4.4/5.5, 
dated July 3, 2014 
B. “Results of Seismic Refraction Survey for Route 193 Curve Improvements, Placer 
County California”, 03-PLA-193 PM 4.4/5.52, dated March 3, 2014. 
 
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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William Webster

CERTIFIED 
ENGINEERING 
GEOLOGIST 

No. 2485

EXPIRES: 2/28/15

The recommendations contained in this report are based on the specific project 
information provided to this office through June 1, 2014.  If any conceptual changes are 
made during final design or in the field that could relate to or are related to geotechnical 
issues, the Office of Geotechnical Design North should review those changes to 
determine if these recommendations still apply.  If you have any questions, comments, or 
would like to request the additional support during construction for this project please 
call Bill Webster at (916) 227-1041 or Qiang (John) Huang at (916) 227-1037. 
 
 

 
 

 
            

 
William Webster, CEG     
Engineering Geologist 
Office of Geotechnical Design North 
Branch C 
        

Attachments 
1. Plate 1. Vicinity Map 
2. Plate 2. Aerial Photograph of Project Area 
3. Plate 3. Geologic Map 
4. Appendix 1. Seismic Refraction Survey Report 
 
C:   Qiang Huang, (OGDN) 
e-Copy: John Holder, (D3-PM) 

John Cosmez, (PCE)  
GS Corporate 

  D3 - RE Pending Files (c/o Thomas Langley)  
Dan Ferchaud, (D3-DME) 
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APPENDIX 1 
Seismic Refraction Surveys for Route 193 

Curve Improvements 

Placer County, California 



State of California California State Transportation Agency 
DEPARTMENT OF TRANSPORTATION 
 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 

 

 
To: Qiang (John) Huang Date:  March 3, 2014 
 Senior M&R Engineer 
 Office of Geotechnical Design North File:  03-PLA-193-4.4/5.5 
 Division of Engineering Services Project:  0300000725 
 
Attn: Bill Webster 
 
From: DEPARTMENT OF TRANSPORTATION 
            DIVISION OF ENGINEERING SERVICES 
            GEOTECHNICAL SERVICES-MS#5 
 
Subject: Results of Seismic Refraction Survey for Route 193 Curve Improvement, Placer County California. 

 
 Introduction 
 

This memo documents the results of a refraction seismic survey to assist in the design of a 
roadway curve improvement project in Placer County.  This survey was intended to evaluate the 
rippability of the material to be excavated and to evaluate the site for the potential of unrippable 
corestones.   
 
Results and Discussion 
 
The results of our findings are summarized in Table 1 on the following pages.  Nine seismic 
refraction profiles were acquired.  The profiles were established at proposed cut locations.  Profile 
locations are shown on Plates 1 and 2.  For reference, temporary benchmarks (TBM’s) were 
established for each seismic profile.  We estimated elevations and project stationing from plans 
furnished by the Office of Geotechnical Design North.  These estimates should be verified and 
corrected where needed for final design.   
 
A rock mass often has a weathering profile grading from extremely weathered material near the 
surface to fresh material at depth.  Weathering does not necessarily occur uniformly and tends to 
migrate into fresh rock along joints and fractures, resulting in hard “corestones” (unrippable 
blocks of relatively fresh rock) distributed within a rippable, weathered matrix.  The geologic 
environment at the project site supports the potential for corestones to be present within the 
weathering horizon.  Blasting or other in situ mechanical reduction may be required during 
construction for removal of these corestones.  Where indicated by the refraction data, the 
potential for corestones at the profile locations are noted in the discussion below.   
 
Seismic Line 1 was located at the west end of the project.  The seismic line was 123 feet long 
with geophones placed every 5 feet.  The site is currently used as a pasture.  The processed 
model (Plate 3) shows three velocity units.  The proposed road grade is also shown.  The model 
indicates the proposed road grade will encounter material that will be easily ripped except for the 
initial 30 feet, where moderately difficult ripping is expected.   
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Seismic Line 2 was 164 feet long with 6.6-ft geophone spacing.  It was located on fallow 
farmland.  Plate 4 shows the processed model of our findings.  The proposed road grade will 
encounter easily ripped material except for the last 40 feet, where the rippability increases to 
moderately difficult. 
 
Seismic Line 3 was also located in a fallow field.  Plate 5 shows the processed model of our 
findings.  The model indicates five velocity units were defined, but the proposed road grade will 
only encounter the upper two layers, both of which should be easily ripped. 
 
Plate 6 shows the results of our findings at Seismic Line 4, Center.  This seismic line was laid 
out about 25 feet north of and parallel to Seismic Line 4 South.  The area is currently pasture 
land.  The proposed road grade is expected to be within 20 feet of the existing ground surface.  
Excavation should encounter material that is easily ripped, except at the extreme eastern 40 feet 
where ripping is expected to be difficult.   
 
Plate 7 shows the processed model for Seismic Line 4, South.  Ripping is expected to be easy 
throughout the profile. 
 
Plates 8-10 show the processed models for Seismic Lines 5 North, 5 Center, and 5 South.  This 
area is currently pasture and is the highest in elevation of all the sites; thus, it involves the 
deepest cuts (up to 30 feet).   

Although Seismic Line 5 North indicates ripping will be easy, the profile indicates that base 
elevation along the eastern third of the cut will terminate within 4 feet of unrippable material.  
Therefore, expect to encounter corestones along that eastern third.   

Seismic Line 5 Center indicates ripping will be easy.  However, based on the proposed road 
grade, the excavation will be very close (within 4 feet) to non-rippable material and corestones 
should be expected.   

At Seismic Line 5 South, the proposed road grade will encounter the second and third velocity 
units (layers 2 and 3).  The second velocity unit (Layer 2) is not well defined to the southwest 
before station 127+50.  There, Layer 2 thins and may pinch out.  The third velocity unit (Layer 
3) is not rippable.  From the start of the profile to station 129+00, anticipate unrippable 
conditions beginning about five feet above proposed road grade.  The basement layer is also 
unrippable and is not well-defined in the refraction model.  It may be as shallow as 13 feet below 
proposed road grade at station 127+30 and appears to plunge deeper to the northeast.  We have 
no data on its depth before station 127+30.  
 
For Seismic Line 6 (Plate11), refraction data indicate a three-layer case.  Tentatively, the 
basement layer appears to exist well below the proposed road grade and dips steeply to the 
southwest.  However, data from the basement layer are insufficient to reliably model and are 
omitted here.  Because of this uncertainty, we inspected the site again in late January.  We 
observed outcrops of competent granitic rock in a stream cut beyond station 135+50.  There, 
rock is exposed near the base of the proposed road grade.  At Line 6, corestones are observed at 
the ground surface at both ends of the profile (Bill Webster, pers. commun.).  Based on all of 
these observations, blocks of unrippable material should be anticipated near the base of the 
proposed grade at both ends of the profile, before station 134+50 (approximately) and again near 
the end of the line and beyond, starting at about station 135+50.   
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Table 1.  Results of Seismic Refraction Study for Route 193 Safety Improvement Project 
 

Line 
 

 
Layer 

Average 
Thickness 

(ft) 

Velocity 
Range 
(ft/s) 

Line 
Length 

(ft) 

 
Project Stationing 

 
Inferred Material 

 
Rippability 

1 1 6 1700 123 99+33 – 100+56 Colluvium ER 
2 34 3700 Intensely Weathered 

Granite 
MD 

3 
 

N/A 12,600 Granite NR 

2 1  1800 164 111+33 – 112+97 Colluvium ER 
 2 25 3100   Intensely Weathered 

Granite 
MD 

 3 N/A 12,000 – 
14,700 

  Granite NR 

3 
 

1 4 1200 164 115+30 – 116+94 Colluvium ER 

2 11 3100 Intensely Weathered 
Granite 

MD 

3 28 6200 Moderately Weathered 
Granite 

DR 

4 N/A 12,500 – 
25,400 

Granite NR 

4 
Center 

1 3.0 1400 243 120+19.7 – 122+63 Colluvium ER 

2 23 3100 Intensely Weathered 
Granite 

ER 

3 25 5400 Moderately Weathered 
Granite 

DR 

4 N/A 12,000 Granite NR 

4 
South 

1 5.0 1400 243 120+15 – 122+58 Colluvium ER 
2 20 3100 Intensely Weathered 

Granite 
ER 

3 25 6400 Moderately Weathered 
Granite 

DR 

4 N/A 12,400  Granite NR 
5 

North 
1 6.5 1400 322 126+13 – 129+35 Colluvium ER 

2 17 3400 Intensely Weathered 
Granite 

ER 

3 40 8800 Moderately Weathered 
Granite 

NR 

4 N/A 15,000 Granite NR 
5 

Center 
1 4.0 1200 322 126+55 – 129+77 Colluvium ER 

2 23 3100 Intensely Weathered 
Granite 

ER 

3 25 7100 Moderately Weathered 
Granite 

NR 

4 N/A 11,700 Granite NR 
5 

South 
1 7.0 1500 322 126+78 – 130+00 Colluvium ER 

 2 20? 3800   Intensely Weathered 
Granite 

MD 
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Line 

 

 
Layer 

Average 
Thickness 

(ft) 

Velocity 
Range 
(ft/s) 

Line 
Length 

(ft) 

 
Project Stationing 

 
Inferred Material 

 
Rippability 

5 
South 

3 25 6800 322 126+78 – 130+00 Moderately Weathered 
Granite 

NR 

 4 N/A 11,600   Granite NR 

6 1 6.0 1700 164 133+92 – 135+56 Colluvium ER 

2 N/A 9100 Moderately Weathered 
Granite 

NR 

1 ER = Easily Ripped, MD = Moderately Difficult, DR = Difficult Ripping, NR = Not Rippable,  
 
 
Ripping ability is based on unpublished Caltrans data for the Caterpillar D9 series bulldozer with 
a single-tooth ripper.  These values are as follows: 

 
Velocity ft/s     Rippability 

            <3440      Easily Ripped 
            3440-4920     Moderately Difficult 

4920-6560     Difficult Ripping 
>6560                  Not Rippable 

 
Different excavation equipment may experience different results.  Penetrating efficacy of the 
ripping tooth is often more important in predicting ripping success than seismic velocity alone. 
Undetected blocks or lenses of high-velocity material should be expected within rippable zones, 
requiring blasting or other means of mechanical breakage for excavation. 
 
Data Acquisition and Processing 
 
Seismic refraction data were recorded using an EG&G Smartseis 24-channel seismograph with 
14 MHz geophones.  The energy source employed was a hammer and striker plate.  Refraction 
data from each shot were stored in the seismograph's memory.  Both profile geometry and 
refraction data were backed up to paper and floppy disk upon completion of the survey.  
 
Profiles in this report are presented in terms of velocity units.  A velocity unit is a three-
dimensional unit, which due to its elastic properties and density, propagates seismic waves at a 
characteristic velocity or within a characteristic velocity range.  Velocities denoted in this report 
and in the seismic refraction sections are expressed in feet per second.  At least one velocity is 
present within a geological rock unit.  In addition, each zone of weathering, or fracturing within 
that geological unit can constitute its own velocity unit.  Conversely, when two rock units such 
as water saturated gravel and moderately weathered rock propagate seismic waves at the same 
velocity and are adjacent to each other, both units would be part of the same velocity unit.  
Lastly, discontinuous velocities might result from variation in the degree of alteration in the form 
of physical and chemical weathering and should be considered in the interpretation of the data.  
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Thank you for the opportunity to work on this project.  If you have any questions or need 
additional assistance, please contact Dennison Leeds at (916) 227-1307 or Bill Owen at (916) 
227-0227. 
 
 
 
 
 
Dennison Leeds 
Engineering Geologist 
Geophysics and Geology Branch 

William Owen, PGP 1031 
Chief, Geophysics and Geology Branch 

 
 
c: Project File. 
DL/WO 
03_PLA_193_4_6_2014_SEI.doc 
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EA 4E8604 Hwy 193 Location Map 1 

 

LOCATION MAP 1 
Locations of seismic lines 
 
Legend: 
     SL = seismic line 
     N = north 
     C = center 
     S = south 
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M e m o r a n d u m   Serious Drought! 
 Help Save Water! 
 

To: MASTRI ALVANDI Date: December 19, 2014 
 BRANCH CHIEF 
 NORTH REGION DESIGN SOUTH  
   File:  03-PLA-193 PM 4.4/5.5 
  03-4E8601 

0300000725 
Curve Improvements 

Attn:     Tom Langley 
 NORTH REGION DESIGN SOUTH - PROJECT ENGINEER  

 
From: DEPARTMENT OF TRANSPORTATION 
 DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES – MS 5 
 
 

Subject: Geotechnical Design Report for Curve Improvements Project-Addendum #1 
 
1.  Introduction 
 
Per your request we are providing this Addendum to the Geotechnical Design Report for 
the proposed curve improvements on State Route (SR) 193 in central Placer County, 
California. This addendum is to provide geotechnical recommendations for the proposed 
box culvert to be utilized as an animal undercrossing. Our Office provided a Geotechnical 
Design Report (GDR) for this project, dated August 4, 2014, however this box culvert 
was not addressed in the report as our Office had no information pertaining to it at that 
time. The proposed box culvert will be located at project station 137+28 (current 
alignment approximate post mile 5.27). The purpose of this report is to provide 
geotechnical recommendations for placement of the Reinforced Concrete Box culvert 
(RCB) and cuts and fills associated with the culvert placement. Plate No. 1 presents an 
aerial view of the proposed project limits with the area reviewed for this addendum 
outlined. References to post mile (PM) found within the report refer to the existing State 
Route 193 alignment. References to Project Stationing within the report refer to proposed 
re-alignment “A1” Line Route 193. 
 
This report includes a review of published data, previous site explorations, and a site 
reconnaissance.   
 
No subsurface exploration or laboratory testing was completed for this report. Project 
layout plans, typical cross-sections and culvert dimension provided by District 
Hydraulics were utilized to determine recommendations provided in this report. 
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This report is intended for use by the project roadway design engineers, construction 
personnel, bidders and contractors. 

 
2. Existing Facilities and Proposed Improvements 
 
At the time of our field reconnaissance (12/8/14), in the general vicinity of PM 5.27 
(proposed RCB location), Highway 193 consisted of a two-lane roadway paved with 
asphalt concrete (AC). Highway 193 has two 11 foot wide traveled ways with 6 inch 
wide paved shoulders. Unpaved shoulders were measured to be 8 feet from the existing 
pavement to the existing culvert outlet headwall and 12 feet from the existing pavement 
to the existing culvert inlet headwall on the north and south sides of the highway 
respectively. At this location, the existing highway alignment is elevated on a through fill 
section with two 24 inch diameter culverts running underneath the fill. The existing fills 
range in vertical height from approximately 15 feet on the north side of the highway and 
10 feet on the south side of the highway. The fills have slope ratios that vary from 
1.5H:1V to as flat as 10H:1V. The culvert inlet and outlet headwalls are constructed of 
dry stacked granitic boulders up to 2 feet in maximum dimension. 
 
Overhead utilities were observed to parallel and cross the existing highway alignment in 
the near vicinity of the area reviewed for this addendum. Indications to the presence of 
underground utilities were not observed during our site reconnaissance. No other 
highway structures (bridges, retaining wall etc) were observed within the vicinity of the 
project limits reviewed for this addendum.  

 
This project involves re-alignment and widening of the existing highway throughout the 
project limits (PM 4.5-5.5).  Proposed improvements at the site reviewed (PM 5.27) for 
this addendum include re-alignment of the highway to the south, installation of an RCB 
culvert to function for drainage and as a wildlife animal under-crossing, and cuts and fills 
associated with both the RCB installation and highway re-alignment. 

 
3. Caltrans Document and Reports Reviewed 

 
“Preliminary Drainage Plans”, Sheet D-4, DP-13 and DD-1, Prepared by District 3 
Hydraulics, November 4, 2014.  

“AA1 Cross Sections”, 03-PLA-193 PM4.4/5.5, Prepared by District 3 Design, July 2013 

“Preliminary Plans”, 03-PLA-193 PM 4.4/5.5, Prepared by District 3 Design, August 
2013.  

“Geotechnical Design Report for Curve Improvements Project”, Prepared by the Office 
of Geotechnical Design North, August 2014. 
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4. Site and Geotechnical Conditions 
 

Mr. Webster of the Office of Geotechnical Design North performed a site visit for this 
report on December 8, 2014.  
 
In general, the current alignment of the highway roughly trends east/west within the 
project limits. The highway is bounded on the both sides by relatively short vertical 
height fills. Existing fills on each side of the highway range in vertical height up to 15 
feet and have slope ratios that are 1.5H:1V or flatter. The drainage channel and 
surrounding fill slopes are heavily vegetated with grass and berry bushes. The 
surrounding native slopes are vegetated with grass and moderate amounts of oak trees. 
All of the fills observed were performing well with regards to global stability.  
 
Currently there are two side by side 24 inch diameter corrugated metal pipe (CMP) 
culverts running beneath the existing highway alignment (PM 5.27) at the proposed RCB 
location. The existing headwalls at this culvert location consist of loosely stacked granitic 
boulders up to 2 feet in maximum dimension. On the inlet side of the culverts (south side 
of highway), a fill has been constructed on the west side of the drainage channel. This 
channel fill appears to have been constructed by placing vehicle tires and then filling 
and/or confining them with loosely compacted soil (see photo 1 below). Our review of 
Caltrans Document Retrieval System resulted in no As-built’s or records of a Caltrans 
project at this location. The horizontal limits, to the south of the existing highway and to 
the west of the current drainage channel, of the observed tire/soil channel fill could not be 
determined during our field reconnaissance due to the amount of vegetation covering the 
area. It is unlikely that this channel fill extends north under the existing highway as it 
would not be considered adequate fill material for highway construction. It could not be 
determined during our field review if a similar channel fill was located on the east side of 
the drainage channel or if the slope was a native slope, as no exposed vehicle tires or 
indications of fill placement were observed.  
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Photo 1: View of practically exposed tire(s) in area identified as potential soil/tire channel fill. 

 
During our site reconnaissance a hand push soil probe 4 feet in length was utilized to 
access the depth of loose and/or saturated surface soils that would be considered 
unsuitable for bearing or contribute to differential settlement below or adjacent to the 
proposed RCB. Tests were conducted by pushing the probe into the existing surface soils 
under hand pressure. Due to asphalt on the existing highway, probing could not be 
completed in the area where a portion of the RCB will be placed below the existing 
highway and embankment. Table 1 below contains probe penetration depths and 
approximate location of each probe test conducted.  
 
Table 1 
 

Location: References to distance are from the south edge of existing highway 
pavement and right/left of the existing drainage channel center line as viewed 
looking south. 

Geographical Location Depth of 
Penetration 

2 feet south and 1 foot left Existing highway fill <1 inch 
6 feet south and 2 foot right Existing highway fill <1 inch 

11 feet south and on centerline Existing highway fill <1 inch 
14 feet south and 20 feet left Channel embankment east side 2 feet 

18 feet south and pavement 20 feet left Channel embankment east side 1 foot 
18 feet south and 25 feet left Channel embankment east side 3 feet 

16 feet south and on centerline Drainage channel 1 foot 
25 feet south and on centerline Drainage channel 1.5 feet 
35 feet south and on centerline Drainage channel 2 feet 
15 feet south and 25 feet right Channel embankment west side >4 feet 
20 feet south and 25 feet right Channel embankment west side >4 feet 

 
Per conversation with the Maintenance Supervisor from the Roseville Maintenance 
Station, they have not had issues from a geotechnical standpoint within the project limits 
under its current configuration. 
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5.   Geotechnical Recommendations   

 
It is our understanding that this project proposes to realign the highway to perform curve 
corrections and widen the paved shoulders between Post Miles 4.5-5.5. Geotechnical 
recommendations for the overall project were previously provided in the Geotechnical 
Design Report (GDR) dated August 4, 2014. The geotechnical recommendations 
provided below pertain only to the proposed work to be completed between the 
approximate project stationing 136+00-138+00 (~PM 5.2).  
 
All cuts and fills shall be constructed per Section 19 “Earthwork” of the 2010 Standard 
Specifications. 

 
5.1  Fill Slopes 
 
Based on the cross-sections provided by the District, a new elevated fill section will be 
constructed in this area to accommodate the new highway alignment. A portion of this 
new fill will be constructed over the existing highway alignment. It is our understanding 
that the District proposes to utilize a maximum fill slope ratio of 2H:1V or flatter within 
the project limits reviewed for this addendum. Our Office provided preliminary 
recommendations for this project in the District Preliminary Geotechnical Report 
(DPGR) dated February 2012. In the DPGR, our opinion was that a fill slope ratio of 
1.5H:1V or flatter could be utilized for fill construction. These recommendations were 
further followed up in the GDR for the project indicating that fills could be constructed at 
a slope ratio of 1.5H:1V. 
 
Based on the plans reviewed, fill depth above the wing wall on the north side of the 
highway will exceed 5 feet in thickness. Based on this information, our Office 
recommends that a maximum slope ratio of 2H:1V be utilized where fill is placed over 
the box culvert on the south side of the highway as specified in the 2010 Standard Plans 
(D84). If fill placement above the culvert on the south side of the highway is less than 5 
feet in thickness as depicted on the plans, a slope ratio of 1.5H:1V may be utilized to 
construct this fill. If fill thickness exceeds 5 feet then a slope ratio of 2H:1V should be 
utilized as specified in the 2010 Standard Plans D84. 
 
It is our opinion that throughout the project area reviewed for this addendum; native 
surface soils east of the existing drainage location (PM 5.27) will provide a suitable 
foundation for fill placement. West of the existing drainage channel (PM 5.27) beginning 
at Project Stationing 137+25 and extending possibly as far west as Project Stationing 
136+65, existing ground surface materials are not considered suitable for placement of 
fill material. Within this area, the contractor should anticipate encountering up to 6 feet of 
unsuitable material in the near surface and that additional effort will be required to 
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prepare the native soils for fill placement. (See Section 5.9 below) 
 
It is anticipated that material generated from cuts in other areas of the project will be 
utilized to construct the new fills and widen the existing fills. Due to the highly erosive 
nature of the native soils within the project limits our Office recommends that erosion 
protection on the final face of the fills be incorporated into the fill slope design. District 
Landscape Architecture and/or District Hydraulics should be consulted to verify and/or 
provide erosion control mitigation options that may be suitable at the fill locations.   

 
5.2 Cut Slopes 
 
Cut slopes are not proposed within the project area reviewed for this addendum, however 
temporary cut slopes may be utilized to prepare the existing ground for fill placement 
and/or installation of the RCB culvert. 
 
Design of temporary cuts is the responsibility of the contractor. 
 
5.3 Structures 
 
Based on drainage plans provided by District Hydraulics, it is our understanding that a 12 
foot by 12 foot precast RCB culvert will be placed beneath the proposed highway within 
the existing drainage channel located at project station 137+28.66. The proposed RCB is 
to be constructed per 2010 Standard Plan D83A. In addition, 2010 Standard Plan (D84) 
wing walls, 24 feet in length by 16 feet in height will be constructed on both sides of the 
RCB opening at both the inlet and outlet sides of the RCB, totaling 4 – 16x24 foot walls.  
 
At this location, the centerline of the new highway alignment will be located 
approximately 50 feet south of the existing highway centerline, however due to widening 
and grade raise of the new alignment, portions of the highway fill for the new alignment 
will cover approximately one half of the old alignment. 
  
It is our Office’s opinion that suitable material for wing wall construction and RCB 
placement will be encountered below the existing highway fill. However, unsuitable 
material will be encountered south of the existing highway. Based on our soil probing 
penetration depths (see Table 1) our Office recommends that where the RCB is to placed 
and wing wall(s) constructed the entire area be excavated and material removed a 
minimum of 2 feet below the proposed bottom of RCB and bottom of footing elevation. 
Even though the area under the existing highway fill is likely suitable for wall and RCB 
placement, we recommend over excavation in this area also decreasing the potential for 
differential settlement between two non-uniform areas. The excavated area should be 
backfilled to design footing and bedding elevations with structure backfill material 
conforming to Section 19-3.02B of the 2010 Standard Specifications. Structure backfill 
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material shall be placed and compacted in conformance with 2010 Standard 
Specifications 19-3.03E(1) and 19-3.03H. Plate 2 provides estimated plan view limits 
where unsuitable material will need to be excavated for RCB and wing wall construction.  

 
  5.5 Rippability 

 
Our previous work and report indicates that the project area is underlain by Mesozoic age 
intrusive igneous rock (Granite). During our site reconnaissance the presence of rock was 
observed in the some of the existing cut slopes surfaces; rock observed in existing cuts is 
predominately highly weathered to decomposed and weak to moderately hard. In addition 
to the outcrops observed in the existing cuts, we also observed granitic outcrops and 
boulders (up to 10ft. dia.) in areas within the overall project limits. Boulders and outcrops 
observed were noted to be moderately to slightly weathered and from moderately hard to 
very hard. 
 
The presence of hard rock outcrops or boulders were not observed in the area reviewed 
for this addendum. It is our opinion that non-rippable hard rock will not be encountered 
in excavations for the proposed RCB culvert and wing walls. 
 
Removal of the granitic boulders that the existing culvert headwalls are constructed of, 
will be required; based on the boulder size observed it is our opinion that this can be 
completed with conventional excavation equipment. These granitic boulders may be 
utilized as fill material in roadway fill sections but cannot be utilized in areas requiring 
structure backfill. 
  
5.7  Groundwater & Drainage 
 
Based on our site reconnaissance, topography and geology, depending on time of 
construction there is the potential for groundwater and surface water to be encountered 
during the proposed construction activities.  
 
During our site reconnaissance conducted for this report, surface water was observed 
flowing within the drainage channel at PM 5.27, Project Station 137+28. Depending on 
the time of year the excavations are completed for the RCB and wing walls, within the 
vicinity of the drainage, surface and near surface water may impact the work to be 
completed. Our Office recommends that excavations within the vicinity of this and all 
drainage channels within the project area be completed during the dry months of the year, 
typically May-October in this area to limit the potential need for de-watering. Seepage 
and groundwater conditions will vary according to variations in rainfall, construction 
activities and water levels within or adjacent to drainages. 
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District Hydraulics should be consulted to verify and/or provide other drainage 
recommendations that may be suitable for the project. 

 
5.8 Corrosion 
 
Based on the information previously provided in the GDR for this project, soils at the site 
should be considered moderately to highly corrosive for steel and moderately corrosive 
for concrete. 
 
The District Materials Lab should be consulted to determine if previous soil corrosion 
testing was completed in the project limits for existing culverts and if additional 
corrosion test should be completed for the placement or extension of new or existing 
culverts.  
 
5.9 Unsuitable Subsurface Soils 
 
As described in Section 4 above, it appears that a channel fill comprised of loose soil and 
vehicle tires has been constructed south of the existing highway alignment on the west 
side of the drainage channel located at PM 5.27. This channel fill was observed at 
approximate Project Station 137+25 and extends south and west an undetermined 
distance. It could not be determined during our field review if a similar channel fill has 
been placed on the east side of the drainage channel. Based on our review of the layout 
plans for the proposed widening project, fill for the new highway alignment is proposed 
to be placed in this area. It is our opinion that this material is unsuitable underlayment for 
fill placement.    
 
We recommend that the material west of the center line of the drainage channel be 
excavated, unsuitable material removed (tires) and the excavation is backfilled with 
suitable material. The excavation limits should extend (east to west) beginning at the 
center line of the drainage channel located at project station 137+28 and extend a 
minimum of 10 feet west or a maximum towards the west of 5 feet beyond any unsuitable 
material encountered (unsuitable material determined by Engineer). The excavation 
should extend (north to south) beginning 5 feet south of the existing highway pavement 
and extend south to 5 feet beyond the toe of the proposed embankments for the “A1” line 
alignment. The excavation should extend from the existing ground surface down to a 
depth conforming to an elevation of 385 feet. Based on ground surface topography 
observed in the field it is our opinion that the unsuitable material (tires) would at worst 
case extend a maximum distance of 60 feet west of the drainage channel center line 
(approximate project station 136+65). Plate 2 provides estimated plan view limits where 
unsuitable soil/tire channel fill excavation may be required.   
 
In addition, during excavation of the proposed RCB culvert, if any unsuitable material is 
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encountered in the channel embankment east of the existing drainage channel centerline, 
over excavation similar to that recommended for the westerly side of the drainage 
channel should occur at the direction of the Engineer.  
 
Material generated from the excavation that is not considered unsuitable may be utilized 
for embankment (fill) construction. Placement of removed material shall done in 
conformance with Section 19 “Earthwork” of the 2010 Standard Specifications  

 
6. Notes to Designers and Contractors 
 
The District may consider utilizing an embankment (fill) slope ratio of 1.5H:1V for fills 
less than 30 feet thick in dry areas. 
 
In areas where fill slopes are to be constructed above the RCB culvert or wing walls, fills 
slopes shall be constructed with slope ratios as defined in the 2010 Standard Plans for 
each culvert/wall type. See section 5.1. 
 
Where the RCB is placed (Station 137+28), unsuitable subsurface materials will be 
encountered and will require additional subgrade improvement prior to RCB placement 
and wing wall construction. See section 5.3 & 5.9 
 
Unsuitable subsurface material for fill placement will be encountered between 
approximate Project Stationing 136+65 to 137+28 that will require additional subgrade 
improvement prior to fill placement. See section 5.9  
 
Unsuitable subsurface material for fill placement could be encountered between 
approximate Project Stationing 137+28 to 137+50 that would require additional subgrade 
improvement prior to fill placement. See section 5.9  
 
District Landscape Architecture should be consulted to provide erosion control 
recommendations for all proposed fills.  
   
7. Proposed Future Investigations 
  
No other fieldwork is proposed at this time. Representatives from our Office are available 
to assist District Construction Personnel during construction if needed. 

 
8. Project Information 

Standard Special Provision S5-280, “Project Information”, disclosed 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 
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William Webster

CERTIFIED 
ENGINEERING 
GEOLOGIST 

No. 2485

EXPIRES: 2/28/15

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 Curve Improvements”, 03-PLA-193 PM 4.4/5.5, 
dated August 4, 2014. 

B. “Results of Seismic Refraction Survey for Route 193 Curve Improvements, Placer 
County California”, 03-PLA-193 PM 4.4/5.52, dated March 3, 2014. 

C. “Addendum #1- Geotechnical Design Report for Curve Improvements”, 03-PLA-193 
PM 4.4/5.5, dated December 19, 2014. 

 
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 

 
The recommendations contained in this report are based on the specific project 
information provided to this office through June 1, 2014.  If any conceptual changes are 
made during final design or in the field that could relate to or are related to geotechnical 
issues, the Office of Geotechnical Design North should review those changes to 
determine if these recommendations still apply.  If you have any questions, comments, or 
would like to request the additional support during construction for this project please 
call Bill Webster at (916) 227-1041 or Reza Mahallati at (916) 227-1033. 
 
 
 
 

 
 

           
William Webster, CEG     
Engineering Geologist 
Office of Geotechnical Design North 
Branch C 
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Attachments 
1. Plate 1 - Aerial Photograph depicting overall project area and outlining area 

reviewed for Addendum #1 
2. Plate 2 - Drainage Plan Sheet D-4 depicting estimated excavation limits for 

unsuitable material.  
 
C:   Reza Mahallati, (OGDN) 
e-Copy: John Holder, (D3-PM) 

John Cosmez, (PCE) 
GS Corporate 

  D3 - RE Pending Files (c/o Thomas Langley) 
Dan Ferchaud, (D3-DME) 
Chris Rocky, (D3-Hydroluics)  
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CONTACT INFORMATION 
FOR 

UNITED AUBURN INDIAN COMMUNITY (UAIC) 
 
 
 
Subject:  Tribe-authorized Resource Monitor 
 
 
Contact: 
  Marcos Guerrero 
  Cultural Resources Manager 
  United Auburn Indian Community of the Auburn Rancheria 
  10720 Indian Hill Road 
  Auburn, CA 95603 
  530-883-2364 
  mguerrero@auburnrancheria.com 
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