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1 INTRODUCTION 

1.1 Purpose  

CH2M Hill retained Blackburn Consulting (BCI) to prepare this Structures Preliminary 
Geotechnical Report (SPGR) for the proposed improvements at the Interstate 80 (I-80)/State 
Route 65 (SR 65) Interchange located in Placer County, California.  This report provides 
preliminary geotechnical/geologic information for advance planning purposes.  Additional 
geotechnical studies are required for design level recommendations. 
 
BCI prepared this SPGR for CH2M Hill for advance planning purposes only.  Do not use or rely 
upon this report for other locations or for final project design. 
 

1.2 Scope of Services 

To prepare this report, BCI: 

 Discussed the project with the project team   

 Reviewed preliminary site plans prepared by the team 

 Reviewed published maps and literature related to site soil, rock, and geologic conditions 

 Reviewed published geotechnical data and as-built information for existing structures in 
the project area  

 Conducted a preliminary geologic site reconnaissance to confirm reported conditions  
 

1.3 Site Location and Description 

The project site is located in the area of the I-80/SR 65 interchange in the Cities of Rocklin and 
Roseville, Placer County, California.  Figure 1 shows the overall project area. 
 
In the project area, I-80 has three to six lanes in each direction  and SR 65 is a divided highway 
with two to three lanes in each direction.  The overall project consists of modifications along I-
80 from the Douglas Boulevard Interchange to the Rocklin Road Interchange (Post Miles 1.9-
6.1), and along SR 65 from the I-80 junction to the Pleasant Grove Boulevard Interchange (Post 
Miles R4.8-R7.3).  
 
Area topography is characterized by rolling hills with southwest trending ridges and relatively 
gentle slope gradients.  Elevations range from a high of approximately 250 feet along SR 65 to a 
low of approximately 150 feet at the west end of the project area along I-80.  In the project area, 
I-80 is constructed near natural grade with some cuts through ridges and fills across low lying 
areas.  SR 65 is mostly elevated (by fills and bridges) above natural grade from the interchange 
area to the northwest side of Antelope Creek (near PM 5.4).  Northwest of Antelope Creek to 
Pleasant Grove Blvd., SR 65 is constructed near natural grade with some cuts and fills.    
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Several west-southwest flowing creeks are located in and near the project area.  The major creeks 
flowing through this area are: 

 Antelope Creek located northwest of I-80 with a crossing beneath SR 65 

 Secret Ravine located southeast of I-80 

 Miners Ravine located southeast of I-80 with a crossing beneath I-80 west of Eureka Road 
 
These creeks (and their ancestral equivalents) have created a low southwest trending valley in the 
project area along which I-80 is constructed.  Storm drainage at I-80 and SR 65 is directed 
through roadside ditches that flow to the local drainages. 
 

2 PROJECT DESCRIPTION 

Three “Build” alternatives are proposed (after the screening process) for the project and are 
as follows: 

 Alternative 1 – Taylor Road Full Access Interchange 

 Alternative 2 – Collector-Distributor System Ramps 

 Alternative 3 – Taylor Road Interchange Eliminated 
 
The alternatives propose to add capacity, a bi-directional HOV system, and high-speed 
connections.  Local and regional circulation and access would be improved along I-80 between 
Eureka Road/Atlantic Street, Taylor Road, and along SR 65 between the I-80/SR 65 Interchange 
and Pleasant Grove Boulevard. 
 
This SPGR focuses on preliminary geotechnical information for new structures included under 
all three “Build” alternatives.  Figures 2A through 2C (Alternatives 1, 2, and 3) show the 
preliminary configuration of interchange modifications and proposed structure locations based 
on preliminary Planning Study maps (CH2M Hill, 2014) .  The proposed structures are: 
  

Structures Common to Alternatives 1 through 3 

 East I-80/North SR 65 Connector 

 I-80/SR 65 HOV Connector 

 South SR 65/East I-80 Connector 

 Taylor Road Overcrossing (Replace) 

 East Roseville Viaduct Widening (two structures)Roseville Parkway Tieback Wall 

 Galleria Boulevard Tieback Wall 

 
Structures Common to Alternative 2 and 3 

 Collector-Distributor (CD), Northbound SR 65 On-Ramp 

 Collector-Distributor (CD), Eastbound I-80 On-Ramp 

 



STRUCTURES PRELIMINARY GEOTECHNICAL REPORT  
Interstate 80 & State Route 65 Interchange Improvement Project BCI Job. No. 1980.1 
Placer County, California, EA 03-4E3200; 03-PLA-80/6, PM 1.9–6.1/ R4.8–R7.3              November 20, 2014 (rev 1) 
 
 

3 
 

Structures in Alternative 1 Only 

 T –Undercrossing at Eastbound/Westbound 80 (two structures) 

 South SR 65/West I-80 Connector 

 

Structures in Alternative 2 Only 

 Miners Ravine Bridge 

 Eureka Road On-Ramp Undercrossing (cut and cover tunnel) 

 

Structures in Alternative 3 Only 

 Miners Ravine Eastbound Off-Ramp Widening 

 

3 EXCEPTIONS TO POLICY 

No exceptions to Caltrans departmental policy are included for this SPGR.  
 

4 FIELD INVESTIGATION AND TESTING PROGRAM  

4.1 Subsurface Investigation and Laboratory Testing 

New subsurface investigation and laboratory testing was not completed for this SPGR.  Subsurface 
data obtained for existing structures was used to evaluate site conditions within the project area. See 
Appendix A for copies of the Logs of Test Borings (LOTB’s) used in our review. 
 

4.2  Site Review and Geologic Mapping 

BCI completed a site reconnaissance to observe the site and confirm published geologic 
conditions.  A discussion of area geology is included below. 
 

5 DOCUMENT REVIEW 

For preliminary evaluation of site subsurface conditions, our review included the following documents: 

 Log of Test Borings, Atlantic Street Overcrossing, Caltrans, As-Built, 12/29/1989, 
Sheets 18 and 19 of 19 

 Log of Test Borings, Harding Boulevard Overcrossing (Galleria Blvd.), CH2M Hill, 
As-Built, 10/17/1988, Sheet 12 of 12  

 Log of Test Borings, Roseville Parkway Overcrossing, Kleinfelder Inc., As-Built, 
11/10/2000, Sheets 47 to 51 of 51 

 Memorandum, Foundation Investigation, Taylor Road Overcrossing, Caltrans, 
11/20/1986 
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 Log of Test Borings, Miners Ravine Bridge (EB off-ramp), Caltrans, As-Built, 
12/29/1989, Sheets 13 and 14 of 14 

 Log of Test Borings, Miners Ravine Bridge (WB on-ramp), Caltrans, As-Built, 
12/29/1989, Sheets 10 to 12 of 12 

 Log of Test Borings, Miners Ravine Bridge (Widen), Kleinfelder, Inc., 11/17/2008, 
Sheets 477 to 481 of 539 

 Log Borings, Roseville 150 Joint Venture, Road “E” & Antelope Creek Bridge, Roseville 
150 Center, The Spink Corporation (Logs by Wallace Kuhl & Associates Inc.), 1995, 
Sheet 17 of 17 

 Memorandum, Route 65/80 Separation Foundation Recommendations, Caltrans, 
3/21/1984 

 Highway 65 and I-80, Site Exploration Results, Anderson Geotechnical Consultants, Inc., 
11/29/1984  

 Log of Test Borings, Route 65/80 Separation, Caltrans, As-Built, 10/6/1987, 
Sheet 14 of 14 

 Log of Test Borings, East Roseville Viaduct, Caltrans, As-Built, 8/6/1987, 
Sheet 173 to 175 of 175 

 Log of Test Borings, Retaining Wall – 39E-41E, Kleinfelder, Inc., 12/2006, 
Sheet 24 to 29 of 29 

 Log of Test Borings, Retaining Wall – 40W-42W, Kleinfelder, Inc., 12/2006, 
Sheet 23 to 29 of 29 

 Log of Test Borings, Retaining Wall – 48W, Kleinfelder, Inc., 11/2008, 
Sheet 11 to 14 of 14 

 Log of Test Borings, Retaining Wall – 49E, Kleinfelder, Inc., 9/2008, 
Sheet 11 to 14 of 14 

 Log of Test Borings, Retaining Wall – 58E, Kleinfelder, Inc., 9/2008, 
Sheet 11 to 14 of 14 

 Log of Test Borings, Retaining Wall – 59W, Kleinfelder, Inc., 
11/2008, Sheet 10 to 13 of 13 

 
Appendix A contains copies of the applicable Logs of Test Borings (LOTB’s) sheets from the 
above references.  
 

6 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

6.1 General Project Area Geology 

The project area lies on the eastern margin of the Great Valley Geomorphic Province 
(Sacramento Valley portion).  The Great Valley is bordered by the Cascade and Klamath Ranges 
to the north, the Coast Ranges to the west, and the Sierra Nevada to the east.  The valley was 
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formed by tilting of the Sierran Block with the western side dropping to form the valley and the 
eastern side uplifted to form the Sierra Nevada.  The western slope of the Sierra Nevada is 
underlain by intrusive, volcanic, and metamorphic rock.  Valley deposits are characterized by a 
thick sequence of alluvial, lacustrine, and marine sediments.  The thickness of the sediments 
varies from a thin veneer at the valley margin, to thousands of feet in the central portion.  In the 
project area, granitic rock and volcanic deposits occur along the valley margin.  
 
Based on review of published geologic maps (Livingston, 1974, Wagner et al, 1981; Loyd, 1995, 
Mulder, 2007), our site review, and available subsurface information, the project area is underlain 
by the following: 
 
Granitic Rock 
Granitic rock in the project area is known as the Rocklin Pluton; it is comprised of quartz diorite 
and is deeply weathered (decomposed) in many areas.  Within the project area, granitic rock 
occurs immediately west of the Rocklin Road Interchange.  The rock is typically decomposed to 
intensely weathered within approximately 5 to 10 feet of the surface with isolated “boulders” (or 
bodies) of moderately to slightly weathered, hard rock.  Figure 3 shows mapped locations of 
granitic rock as “Mzg”. 
 
Mehrten Formation 
Deposits of the Mehrten Formation in the project area consist primarily of andesitic, volcanic 
mudflow breccia, and cobble conglomerate.  This formation is likely to be encountered along I-80 
between Eureka Road and Douglas Blvd., within the eastern portion of the I-80/SR 65 
interchange, and northwest of Antelope Creek along SR 65.  The breccia consists of a gray 
mixture of gravel to boulder size, angular, andesitic fragments.  These fragments are well 
cemented in a matrix of volcanic lapilli and ash (tuff).  The conglomerate consists primarily of 
cobbles in a well-cemented matrix of andesitic sand and silt, and often contains interbedded layers 
of sandstone, siltstone, and lenses of mudflow breccia. In the project area, the lowest portions of 
the Mehrten Formation are often underlain by claystones possibly associated with the Valley 
Springs or Ione Formations. Bedding of sediments and flows within the Mehrten Formation 
typically dip gently (2 to 4 degrees) to the west/southwest.  These volcanic materials were 
deposited during Miocene time (5 to 20 million years ago).  Figure 3 shows mapped locations of 
the Mehrten Formation as “Tva”. 
 
Riverbank and Turlock Lake Formations  
Sediments of the Riverbank and Turlock Lake Formation occur in the central portion of the 
project area.   These are alluvial deposits that are typically composed of interbedded medium 
dense to dense sands (often cemented) and gravels, and stiff to hard silts and clays.  Bedding is 
typically horizontal, lenticular, and discontinuous.  These sediments are Late to Middle 
Pleistocene age (deposited over 150,000 years ago).  Figure 3 shows mapped locations of the 
Riverbank and Turlock Lake Formations as “Qa”. 
 
Other Geologic Units  
Several shallow waterways cross the project area (including Secret Ravine, Miners Ravine, and 
Antelope Creek) and we expect these waterways will contain a certain thickness of young alluvial 
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deposits.  This includes alluvial deposits at the banks (stream terrace deposits) as well as active 
channel deposits.  Alluvium likely consists of several feet of loose sand and gravel with some 
cobbles and boulders. 
 
Highway embankment fill is also present at a number of locations along the project corridor.  We 
expect embankment fill to be engineered fill, placed in accordance with Caltrans specifications, 
that consists of locally derived clay, silt, sand, and gravel with occasional boulders (from the 
Mehrten Formation).  
 

6.2 Faulting 

Faulting is not identified within or adjacent to the site.  Based on the Caltrans ARS Online 
(V2.3.06), the closest seismic source is a portion of the Foothills Fault System (Deadman Fault) 
located approximately 9 miles (14.8 km) to the east.  Figure 4 shows general fault locations in 
the region.  
 

6.3 Subsurface Soil and Rock 

Table 1 below summarizes the expected soil and rock conditions for various portions of the 
project.  The descriptions are based on mapped geologic conditions, subsurface data made 
available for the project area, and our site reconnaissance. 
 
 

TABLE 1 – PRELIMINARY SUBSURFACE CONDITIONS 

General Project  
Area 

Planned Structures  
in Area 

General Soil and Rock Conditions 

East End, I-80 Between 
South SR 65/East I-80 
Connector and Rocklin 

Road; Approximate PM 4.7 
to 6.1 

 No new bridge structures 
are planned in this area 

 Retaining walls along 
eastbound I-80 

Underlain by granitic rock that transitions to 
andesitic volcanic deposits and alluvial deposits 
at the west end.  Very stiff/dense silt and sand 
associated with weathered granitic rock and 
alluvial deposits are anticipated.  Isolated 

occurrence of shallow, hard, granitic rock can 
occur. Moderately hard sandstone and 

conglomerate associated with andesitic volcanics 
are anticipated at the west end of this area. 

South Interchange Area, I-
80 between South SR 

65/East I-80 Connector  
Ramp and South SR 

65/West I-80 Connector 
Ramp; Approximate PM 

4.1 to 4.7 

 E80/N65 Connector 
 80/65 HOV Connector 
 S65/E80 Connector 
 T –Undercrossing at 

EB/WB 80 
 CD EB80 On-Ramp 
 CD NB65 On-Ramp 

Transition area between engineered fill placed for 
ramps and abutments, andesitic volcanics that 

consist of moderately hard breccia and sandstone, 
and alluvium that consists of medium dense to 

dense sands, and hard silts and clays. 
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TABLE 1 – PRELIMINARY SUBSURFACE CONDITIONS 
General Project  

Area 
Planned Structures  

in Area 
General Soil and Rock Conditions 

Northwest End, SR 65 
between 80/65 Connector 
and northwest end of East 

Roseville Viaduct; 
Approximate PM R5.1 to 

R5.4 

 East Roseville Viaduct 
Widening 

Underlain by alluvial deposits that typically 
consist of dense sands and very stiff to hard silts 

and clays.   At the northwest end of this area 
(northwest side of Antelope Creek), there is a 
transition to andesitic volcanics that consist of 

moderately hard, breccia and sandstone.   
Significant depth of engineered fill is present at 

the south viaduct abutment. 
Northwest End, SR 65 
between East Roseville 
Viaduct and Stanford 

Ranch Road; Approximate 
PM R5.4 to R5.9 

 Galleria Blvd Tieback 
Wall 

Underlain by andesitic volcanic deposits.  
Moderately hard breccia, sandstone and 

conglomerate are anticipated at shallow depths. 

West End, I-80 between 
South SR 65/West I-80 
Connector and Miners 

Ravine; Approximate PM 
2.9 to 4.1 

 S65/W80 Connector 
 80/65 HOV Connector 
 Taylor Road Overcrossing 

(Replace) 
 Roseville Parkway Tieback 

Wall 
 Eureka Road On-Ramp 

UC 
 Miners Ravine EB Off-

Ramp Widening 
 Miners Ravine Bridge 

Underlain by alluvial deposits that typically 
consist of medium dense to dense sands and very 
stiff to hard silts and clays.   At the east and west 
ends of this area, andesitic volcanics that consist 

of breccia, conglomerate, sandstone, and siltstone 
are present at the surface and at relatively shallow 

depths below alluvial deposits.  Significant 
depths of engineered fill are present at existing 

ramps and abutments. 

West End, I-80 between 
Miners Ravine and 

Douglas Blvd.;  
Approximate PM 1.9 to 2.9 

No new bridge structures 
are planned in this area 

Underlain by andesitic volcanic deposits.  
Moderately hard breccia, sandstone and 

conglomerate are anticipated very shallow 
depths. The west end, near Douglas Blvd, 

transitions to alluvial deposits expected to consist 
of medium dense to dense sands and very stiff to 

hard silts and clays. 

 

6.4 Groundwater 

The depth to groundwater beneath the project area is variable due to: 

 Significant changes in ground surface elevation 

 The presence of alluvial sediments that extend through the central portion of the area 

 Relatively hard, well consolidated sediments and hard rock on the project perimeter 

 Presence of several creek beds 
  
Regionally, MWH (2007) shows groundwater elevation ranging from approximately 45 feet 
above mean sea level (msl) at the west end of the project to approximately 65 feet at the east end.  
Figure 5 is a portion of the MWH (2007) groundwater elevation map.  Based on this map, 
regional groundwater levels are generally greater than 100 feet below the ground surface and the 
gradient is to the west-southwest. 
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While the groundwater mapping provides the approximate elevation of the deeper/regional 
groundwater conditions, perched groundwater that can impact project design and construction 
may occur much shallower.  In general, groundwater should be expected near the elevation of 
water in the adjacent creek beds such as Secret Ravine, Miners Ravine, and Antelope Creek.  
Existing subsurface data that we reviewed indicates shallow groundwater occurrence at the 
locations and elevations shown in Table 2. 
 

 

TABLE 2 – SUMMARY OF SHALLOW GROUNDWATER OCCURRENCE 

General Location 
Approximate 

Depth to 
Groundwater (ft)

Approximate 
Groundwater 
Elevation (ft)

Reference Used Notes 

West end 
(Miners Ravine) 

2 to 5 feet 151 
Topographic map and 
Miners Ravine Bridge 

LOTB (1989) 
At Miners Ravine

West end  
(Atlantic St) 

15 165 
Atlantic St. OC LOTB 

(1988) 
 

West End 
 (Roseville Pkwy) 

17 to 20 154 – 185 
Roseville Pkwy OC 

LOTB (1998) 

Groundwater 
elevation increases 

to the southeast 

West Central 
 (Taylor Road) 

29 171 
Taylor Road OC, 

Foundation 
Investigation (1986) 

 

Central 
 (65/80 Separation) 

<0.5 – 25 193 to 207 
Route 65/80 

Separation LOTB 
(1984) 

Shallow water 
appears to be a 

localized condition

East Central 10 – 25 200 Topographic map 
Adjacent to Secret 

Ravine 
Northwest 

 (East Roseville Viaduct) 
12 – 14 199 – 202 

East Roseville Viaduct 
LOTB (1984) 

Near Taylor Road

Northwest  
(East Roseville Viaduct) 

<0.5 – 9 169 -175 East Roseville Viaduct 
LOTB (1984) 

Near Antelope 
Creek 

 

7 PRELIMINARY GEOLOGIC HAZARDS AND SEISMIC DATA 

7.1 Geologic Hazards 

Available site information and our site review did not indicate significant geologic hazards (such 
as landsliding, ground settlement, very soft soils, severe erosion, etc) within the project area.  
There is a potential for weak claystones to occur near the base of the Mehrten Formation (area 
labeled as “Tva” on Figure 3), particularly at the eastern portion of the I-80/SR 65 interchange; 
the claystone can impact slope stability and design parameters for new structures.  
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7.2 Seismic Data  

7.2.1 Ground Motion 

The project area is subject to ground motions from a seismic event.  BCI used seismic design 
procedures outlined by Caltrans ‘Geotechnical Services Manual’ to develop the preliminary 
Acceleration Response Spectrum (ARS) Curve for preliminary design of new bridge structures.   
We summarize the data in Table 3.  Figure 6a shows a graphical display of the Preliminary 
Design Response Spectrum.  Figure 6b shows tabled spectrum data. 
 
 

TABLE 3 – PRELIMINARY GROUND MOTION STUDY RESULTS 

Peak Ground Acceleration (PGA) 0.21g 

VS30 (Small Strain Shear Wave Velocity)1 1,800 feet per second (560 m/s) 

Near Fault Factor Yes 

Basin Amplification Factor NA 

Controlling Deterministic Scenario 

Minimum Deterministic: 
 Style: Vertical strike-slip 
 Maximum Magnitude (Mmax): 6.5 
 Site to fault distance (RRUP)2: 7.5 mi  

Nearest Late Quaternary Fault 
 

Foothills Fault System – Deadman Fault 
 Fault ID Number: 422 
 Style: Normal 
 Dip: 50 degrees, West 
 Maximum Magnitude (Mmax): 6.2 
 Site-to-Fault Distance (RRUP)2: 9 miles/14.8 

km (from central portion of interchange) 

RECOMMENDED PRELIMINARY 
DESIGN 

RESPONSE SPECTRUM 

Envelope that consists of the minimum deterministic 
spectrum and the probabilistic spectrum (probability 
of exceedance equal to 5% in 50 years, a 975-year 
return period).  

 ARS Response Spectra - See Figure 6a/6b 
 PGA = 0.21g (based on minimum 

deterministic spectrum) 
 Mmax = 6.5 

1) Preliminary VS30 value based on Soil Profile Type C (very dense soil and soft rock) present throughout 
the project area 
2) RRUP  is defined as the closest distance to the fault rupture plane (as defined in Caltrans’ “Methodology 
for Developing Design Response Spectrum for Use in Seismic Design Recommendations,” Appendix B, 
November 2012) 

 

The information provided in Table 3 and the Preliminary Design Response Spectrum will need to 
be updated for final design.  Each structure needs to be analyzed separately and ARS developed 
based on site specific data (such as VS30). 
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7.2.2 Liquefaction 

Liquefaction can occur when saturated, loose to medium dense, granular soils (generally within 
50 feet of the surface), or specifically defined cohesive soils, are subjected to ground shaking.  
According to our document and site review, non-liquefiable soils (medium dense to very dense 
granular soils, very stiff to hard, cohesive soils, and/or soft rock) are present at relatively shallow 
depths at planned structure locations.  We consider the potential for detrimental liquefaction to be 
low at planned structure locations throughout the project.  
 

7.2.3 Fault Rupture 

Faulting is not mapped through the site, and the site does not lie within or adjacent to a Fault 
Rupture Hazard Zone (Bryant and Hart, 2007).  Based on the Caltrans ARS Online (V2.3.06) , 
the closest seismic source is a portion of the Foothills Fault System (Deadman Fault) located 
approximately 9 miles (14.8 km) to the east.  We consider the potential for fault rupture within 
the project area to be very low.  Figure 4 shows the general fault locations in the region.  
 

7.2.4 Seismic Settlement 

During a seismic event, ground shaking can cause densification of granular soil above the water 
table that can result in settlement of the ground surface.  Based on our review, medium dense to 
dense soils and/or rock is present at relatively shallow depths throughout the project area and 
probable ground motions are relatively low (Peak Ground Acceleration of 0.21g).  We consider 
the potential for detrimental seismic settlement within the project area to be low for native 
soil/rock and engineered fill, provided engineered fills are constructed in accordance with 
Caltrans guidelines. 
 

7.2.5 Seismic Slope Instability 

Based on geologic conditions and past performance, we consider the potential for seismic slope 
instability in the form of landslides and mudslides within the project area to be very low.  
Similarly, we consider the potential for seismic instability of engineered cut or fill slopes 
constructed at typical allowable gradients of (2.1H:1V or flatter) to be low.  An exception to this 
may be at cut slopes and/or structure locations at the base of the Mehrten Formation (area labeled 
as “Tva” on Figure 3) where there is a potential for weak claystones to occur (particularly at the 
eastern portion of the I-80/SR 65 interchange).  
 

8 PRELIMINARY GEOTECHNICAL RECOMMENDATIONS 

8.1 Structure Foundations 

Variable soil and groundwater conditions in the project area make different foundation types 
better suited for each structure location.  Table 4 below summarizes the suitable foundation types 
anticipated for each planned structure location (based on the preliminary Planning Study by 
CH2M Hill dated 7/24/14).  Subsurface investigation will need to be completed to verify suitable 
foundation types and provide final design parameters. 
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TABLE 4 - PRELIMINARY STRUCTURE FOUNDATION TYPES 

Structure 
(Alternate)  

Existing Foundation 
Reference Data 

Foundation Geology and 
Expected Soil Conditions 

Suitable Foundation 
Types Anticipated 

Installation Notes 

E80/N65 Connector 
(1, 2, and 3) 

Located west of the S65/E80 
Connector bridge which is the 
closest existing structure and 

supported on CIDH (Abut 1) and 
H-Piles (Abut 3, N end) with 

spread footing at Bent 2. 

Dense silt and sand of the Turlock 
and/or Riverbank Formations) on north 
end and embankment fill over Turlock 

and/or Mehrten Formations at southwest 
end. 

Driven H-piles for Abutment 1 
through Bent 2, and Bent 6 through 
Abutment 11 (or through Abutment 
13 for Alt. 2 and 3).  Spread footings 

for Bent 3 through 5 (or Bent 4 
through 6 for Alt. 2 and 3). CIDH are 

possible option at all locations.   
Large diameter shaft is feasible in 

median and adjacent to I-80.  

CIDH may require 
temporary casing due to 
existing fill, and loose 

surface soil and 
groundwater near Secret 

Ravine. 

80/65 HOV Connector 
(1, 2, and 3) 

Located west of the S65/E80 
connector bridge which has H-

Piles (Abut 3 – N end) with 
spread footing at Bent 2.  

Dense silt and sand of the Riverbank 
and/or Turlock Formations, with some 
Mehrten (sandstone/siltstone) possible 
(below embankment fill) at depth at the 

west end. 

Driven H-piles and CIDH are 
possible options for Abutment 1 
through Bent 5.  Driven H-piles, 
spread footings and CIDH are 

possible options at Bent 6 through 
Abutment 10.  Large diameter shaft is 
feasible in median and adjacent to I-

80.  MSE wall is suitable at 
approaches. 

Temporary casing may be 
necessary for installation of 

large diameter shaft or 
CIDH due to existing fill 

depths. 

S65/E80 Connector 
(1, 2, and 3) 

The east end of this structure will 
be close to the existing S65/E80 
Separation which is supported on 

a mix of CIDH, Spread and H-
Piles. 

Dense silt and sand (likely Turlock 
Formation) on north end and fill over 

Mehrten (likely conglomerate) at south-
southeast end.  Possible embankment 
fill placed over granitic rock at the far 

east end. 

Driven H-piles or spread footings are 
possible options at the north end (to 

Bent 8).  Large diameter shaft 
feasible in median.  Spread footings 

likely best option from Bent 9 to 
Abutment 19 (Abut 17 for Alt 2 and 

3).  CIDH is an option at all locations.  

 

S65/W80 Connector 
(1 only) 

Located south of E. Roseville 
Viaduct.  Should be similar to the 
conditions for the 65/Taylor Road 

Undercrossing at the viaduct 
which has H-Piles. 

Medium dense to dense, silty sand 
underlain by hard silt and clay of the 

Turlock and/or Riverbank Formations. 

Driven H-Piles.  Spread footings and 
CIDH are possible options 

(particularly at Abutment 2 where 
original ground is higher). 

 

CD NB65 On-Ramp 
(2 and 3) 

Located west of the S65/E80 
Connector Bridge and east of 

Taylor Road OC (south of I-80 
EB).  These bridges are supported 

on CIDH, H-Piles, and spread 
footings. 

Dense silt and sand of the Turlock 
and/or Riverbank Formation. Mehrten 
(sandstone/siltstone) possible at depth.  

Driven H-Piles, spread footings and 
CIDH are possible options. 
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TABLE 4 - PRELIMINARY STRUCTURE FOUNDATION TYPES 
Structure 
(Alternate)  

Existing Foundation 
Reference Data 

Foundation Geology and 
Expected Soil Conditions 

Suitable Foundation 
Types Anticipated 

Installation Notes 

CD EB80 On-Ramp 
(2 and 3) 

Located west of the S65/E80 
Connector Bridge and east of 

Taylor Road OC (south of I-80 
EB).  These bridges are supported 

on CIDH, H-Piles, and spread 
footings. 

Dense silt and sand of the Turlock 
and/or Riverbank Formation. Mehrten 

(sandstone/siltstone) possible at depth at 
west end, and expected to be shallow at 

the east end. 

Driven H-piles for Abutment 1 
through Bent 3.  Spread footing for 
Bent 4 through Abutment 8.  CIDH 
are possible option at all locations.  

MSE wall is suitable at the west and 
east ends. 

CIDH may require 
temporary casing due to 

existing loose surface soil 
and groundwater near 

Secret Ravine. 

T -Undercrossing at 
EB/WB 80 

(1 only) 

At and west of the S65/E80 
Connector bridge which is 

supported on CIDH (Abut 1) and 
H-Piles (Abut 3, N end) with 

spread footing at Bent 2. 

Transition area between 
breccia/sandstone of the Mehrten 

Formation, and dense sands/hard silts of 
Turlock or Riverbank Formations. 

Spread footings or CIDH are possible 
options. 

 

Taylor Road 
Overcrossing 

(Replace)  
(1, 2, and 3) 

Located west of the existing 
Taylor Overcrossing which is 

supported on H-Piles. 

Medium dense to very dense and hard, 
interbedded, silt, sand, and gravel with 

clay, Riverbank Formation 

Driven H-Piles or Concrete Piles. 
CIDH and spread footings are 

possible options.  Large diameter 
shaft is feasible in median. 

 

E. Roseville Viaduct 
Widening 

(1, 2, and 3) 

Located adjacent to existing 
viaduct which is supported on H-

Piles and spread footings. 

Predominately dense sands and hard 
clays of the Riverbank and Turlock 

Formations 

Driven H-Piles and spread footings – 
preliminary plans should match the 
existing foundation types.  CIDH is 
an option at all support locations.   

CIDH may require 
temporary casing (10-20ft) 
at abutment fill (Abut 1) 

and isolated Bent locations 
due to groundwater and 

loose, upper soils (such as 
at Bents 2, 3, 6, 9 and 10) 

Eureka Road 
On-Ramp 

Overcrossing 
(2 only) 

Located adjacent/behind 
Abutment 3 (east) of the Atlantic 
St OC.  Abutment 3 is supported 

on driven piles with base of cap at 
elevation 189.00 to 189.75 

Engineered fill at approach/abutment on 
the order of 26 feet in depth (down to 
near elevation 180 ft).  Underlain by 

medium dense to dense silty sand with 
gravel and sandy gravel of the 

Riverbank Formation and breccia of the 
Mehrten Formation at greater depth.  

Suitable for strip footing support of 
cut and cover tunnel walls.   

Excavations and foundation 
placement will need to 

consider the presence of 
adjacent piles.  Lateral 

loading from abutments 
will need to be considered 
for adjacent tunnel wall. 

Miners Ravine Bridge 
(2 only) 

Between the existing eastbound 
Miners Ravine Bridge and 
eastbound off-ramp bridge.  

These bridges are supported on a 
combination of driven H-Piles, 

CIDH, and spread footings.   

Engineered fill adjacent to existing 
approach/abutment for Miners Ravine 
Bridge (I-80).  Underlain by medium 
dense to dense silty sand with gravel 
and sandy gravel of the Riverbank 

Formation and sandstone/breccia of the 
Mehrten Formation at greater depth. 

Driven H-Piles at abutments and 
CIDH at bents – preliminary plans 
should match the existing bridge 
foundation types for the I-80 EB 
Miners Ravine Bridge (Widen).  

CIDH is an option at the abutments. 

CIDH may require 
temporary casing due to 

presence of fill, loose 
surface soils, and 

groundwater. 
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TABLE 4 - PRELIMINARY STRUCTURE FOUNDATION TYPES 
Structure 
(Alternate)  

Existing Foundation 
Reference Data 

Foundation Geology and 
Expected Soil Conditions 

Suitable Foundation 
Types Anticipated 

Installation Notes 

Miners Ravine EB 
Off-Ramp Widening 

(3 only) 

Adjacent to the existing Miners 
Ravine EB Off-Ramp Bridge 

which is supported on driven H-
Piles at abutments and spread 

footings at bents.  Spread footings 
at bents are deep (16 to 26 feet). 

Engineered fill at abutments, medium 
dense to dense sand and very stiff to 
hard silt of the Riverbank Formation 

overlying breccia, conglomerate, 
sandstone, and siltstone of the Mehrten 

Formation. 

Driven H-Piles at abutments and 
spread footings at bents – preliminary 

plans should match the existing 
bridge foundation types.  CIDH is an 

option at abutments and bents.  

CIDH may require 
temporary casing due to 

presence of fill, loose 
surface soils, and 

groundwater.  Deep spread 
footings at existing bridge 

will require significant 
excavation. 

Roseville Parkway 
Tieback Wall 
(1, 2, and 3) 

Located beneath the Roseville 
Parkway OC at east abutment. 

Engineered fill at abutment slope with 
dense, clayey sand of the Riverbank 

Formation behind the slope. 

Tieback wall is appropriate at this 
location. 

 

Galleria Blvd Tieback 
Wall 

(1, 2, and 3) 

Located beneath Galleria Blvd 
OC (old Harding Blvd OC) at east 

abutment  

Engineered fill at abutments and 
approach overlying breccia, 

conglomerate and sandstone of the 
Mehrten Formation. 

Tieback wall is appropriate at this 
location.   

Increased tieback 
length/depth due to 

presence of approximately 
30 ft. of engineered fill. 
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8.2 Cuts and Cut-slopes 

Most cuts and cut slopes are expected to occur within engineered fill placed for existing 
improvements, and within older alluvial sediments that consist of medium dense to dense, silty 
sands and hard silts and clays.  We expect that cut-slopes will be stable at slopes of 2H:1V or 
flatter within native soils and engineered fills. 
 
Moderately hard rock can be encountered near the surface where underlain by andesitic 
volcanics (labeled as “Tva” on Figure 3) or granitic rock (“Mzg” on Figure 3).  Granitic rock in 
the eastern portion of the project area is typically deeply weathered and excavatable with 
isolated, hard knobs that may require blasting and/or drilling/splitting to aid in removal.   
 
Volcanic mudflow breccia, associated with the andesitic volcanics, can be difficult to excavate 
but is typically rippable with heavy equipment.  Oversize material (boulders) can be generated.  
The breccia is likely to be encountered along I-80 between Eureka Road and Douglas Blvd. and 
northwest of Antelope Creek along SR 65.  For preliminary excavation considerations, minimize 
cut depth in the areas labeled as “Tva” and “Mzg” on Figure 3. 
  

8.3 Fill and Fill-slopes 

We did not identify areas of potentially soft/compressible soils within the existing subsurface 
information or during our site reconnaissance for those areas that are likely to have significant, 
engineered fills constructed.  We anticipate that settlement of engineered fill established on 
appropriately prepared subgrade will be minimal and occur primarily during fill placement.  
Long settlement waiting periods are not expected.  We expect engineered fill slopes constructed 
of local materials will be stable at gradients of 2H:1V or flatter.  A slope gradient of 1.5H:1V can 
be used in front of abutments.  Consider the use of slope paving where abutment slopes have a 
gradient steeper than 2H:1V; slope paving is used to minimize erosion and slope maintenance.   
 

8.4 Erosion 

Embankment slopes and areas disrupted by grading are susceptible to erosion from surface 
runoff.  Cut and fill slopes will require erosion control, such as vegetation, and control of surface 
runoff.  Cuts within the andesitic volcanics and granitic rock will be less susceptible to erosion 
and likely not suitable for planting.   
 

8.5 Scour 

Several structures will be located over or adjacent to creek beds and subject to potential scour, 
these are: 

 SR 65 East Roseville Viaduct Widening over Antelope Creek 

 I-80 Eastbound Off-Ramp Widening at Miners Ravine 

 Miners Ravine Bridge 
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 E80/N65 Connector, Northbound SR 65 On-Ramp, Eastbound I-80 On-Ramp 

 South SR 65/East I-80 Connector adjacent to Secret Ravine 

 
At the East Roseville Viaduct, the As-Built LOTB’s indicate that within the main channel area 
(north end of the viaduct) hard and/or dense cohesive soils are present within 5 to 8 feet of the 
ground surface.  These soils will be resistant to scour. 
 
At the I-80 Eastbound Off-Ramp Widening at Miners Ravine, the As-Built LOTB’s indicate that 
adjacent to the main channel dense to very dense, sandy gravel and silt, and hard, volcanic 
breccia present within 8 feet of the ground surface.  These soils will be resistant to scour. 
 
At Miners Ravine Bridge, the As-Built LOTB’s indicate that adjacent to the main channel 
(approximately elevation 154 ft) very stiff and weakly cemented silt and moderately hard, 
volcanic breccia is present within 12 to 23 feet of the ground surface.  These soils will be 
resistant to scour. 
 
At the E80/N65 Connector, Northbound SR 65 On-Ramp, and Eastbound I-80 On-Ramp, there is 
no available subsurface data where these structures will be located within and/or adjacent to 
Secret Ravine.  However, we expect this location to be underlain at relatively shallow depths (on 
the order of 5 to 10 feet) by scour resistant soils and/or rock of the Turlock Lake Formation 
and/or Mehrten Formation.  Existing and/or newly constructed embankment fill located adjacent 
to the creek bed will have a high scour potential. 
 
At the South SR 65/East I-80 Connector, there is no available subsurface data where the 
connector will be adjacent to Secret Ravine.  However, we expect this location to be underlain at 
relatively shallow depths (on the order of 4 to 8 feet) by scour resistant rock of the Mehrten 
Formation and possibly granitic rock at the east end.  Existing embankment fill located adjacent 
to the creek bed will have a high scour potential. 
 

9 PRELIMINARY SOIL CORROSION EVALUATION 

Soil corrosivity has not yet been evaluated for this project.  Based on available subsurface data, 
the soil and rock within the project area is generally expected to be non-corrosive to structural 
elements (as defined by Caltrans, 2012, Corrosion Guidelines, Version 2.0).  Andesitic volcanics 
(labeled as “Tva” on Figure 3) found in the interchange area, west of Miners Ravine, and 
northwest of Antelope Creek can have a relatively low pH and require concrete water/cement 
ratio considerations. 
 
According to the USDA Web Soil Survey (http://websoilsurvey.nrcs.usda.gov/app/), the risk of 
corrosion of concrete is considered low to moderate throughout the project area.  The risk of 
corrosion of steel is considered moderate to high.  Corrosion testing and analysis will be 
completed during the design-level investigations. 
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10 CONSTRUCTION CONSIDERATIONS 

Excavation:  As noted above, moderately hard rock can be encountered near the surface in 
portions of the project area where underlain by volcanic mudflow breccia of the Mehrten 
Formation (labeled as “Tva” on Figure 3) or granitic rock (labeled as “Mzg” on Figure 3).  
Excavation of some of these materials can be difficult and can generate large diameter material 
that will need to be screened and/or crushed prior to use as engineered fill. 
 
Dewatering:  We expect that shallow groundwater, if encountered, will be of limited quantity and 
controllable with sump pumps.  In general, we do not anticipate the presence of significant 
groundwater at shallow depth within footing excavations during dry season construction (June 
through October) unless adjacent to active creek beds (such as at Antelope Creek, Secret Ravine, 
and Miners Ravine structure locations).  Deep foundations (such as drilled shafts in the 
interchange median) can encounter perched groundwater and wet foundation construction 
conditions should be anticipated. 
 
Rock Drilling/Coring:  Drilling for Cast-in-drilled-hole (CIDH) piles at locations underlain by 
volcanic mudflow breccia of the Mehrten Formation (labeled as “Tva” on Figure 3) or granitic 
rock (labeled as “Mzg” on Figure 3) can require drilling with rock bits and/or rock coring to 
achieve adequate pile penetration.  
 

11 SUBSURFACE EXPLORATION AND LABORATORY TESTING 

To provide design level reports, subsurface exploration and laboratory testing is required.  
Specifically, we recommend the following: 

 Drill, log and sample a minimum of one boring at each proposed bridge abutment and bent 
location (this can be modified based on applicability of existing data) 

 Complete borings and/or exploratory trenches along ramps and at wall locations 

 Anticipate rock coring in areas adjacent to or underlain by Mehrten volcanics or granitic 
rock (shown as areas labeled as “Tva” and “Mzg” on Figure 3). 

 Record groundwater depths during drilling 

 Complete laboratory tests that include moisture content, density, unconfined compressive 
strength, direct shear, maximum density (proctor), R-value, and corrosivity 

 

12 LIMITATIONS 

This SPGR is based on site review and subsurface information provided to BCI and is not 
intended for final design.  Additional study, including subsurface exploration, laboratory testing, 
and analyses are required for final design.  BCI performed these services in accordance with 
generally accepted geotechnical engineering principles and practices currently used in this area.  
We do not warranty our services. 
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Figure 1 – Vicinity Map 

Figure 2A -2C – Site Map  
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Figure 2b

SOURCE: Preliminary plans by CH2MHILL, Planning Study Location

Map, Alternate 2, plot date July 24, 2014.
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Figure 2c

SOURCE: Preliminary plans by CH2MHILL, Planning Study Location

Map, Alternate 3, plot date July 24, 2014.
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SCALE: 1"=2000 ft.

Base Source: USGS Roseville and Rocklin

Quadrangles, 7.5 Minute Series topographic,

1:24000, dated 2012.

Geologic Source: Modified after Livingston,

1974, and Loyd, 1995.

L E G E N D

Qa  -

Tva  -
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Alluvium (Riverbank and Turlock Lake Formations)

Andesitic, volcanic mudflows, breccia, and sediments

(Mehrten Formation)

Granitic rock of the Rocklin Pluton
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SCALE: 1"=4,000'

SOURCE: Figure 2-4 - Groundwater Elevation Map, Western Placer

County Groundwater Management Plan by MWH, dated May 2007 and

USGS Roseville, Rocklin, Citrus Heights and Folsom Quadrangles, 7.5

Minute Series topographic, 1:24000, dated 2012.
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PRELIMINARY ARS
Interstate 80/State Route 65 Interchange

Improvement Project, EA 03-4E3200
Placer County, California

File No. 1980.4.1

November 2014

Figure 6a
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Caltrans ARS Online (V 2.3.06)
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Figure 6b

Preliminary Design ARS Spectrum Data

Period SA Period SA Period SA Period SA

0 0.210 0.085 0.386 0.35 0.400 1.4 0.121

0.01 0.210 0.09 0.399 0.36 0.394 1.5 0.114

0.02 0.214 0.095 0.413 0.38 0.381 1.6 0.108

0.022 0.217 0.1 0.425 0.4 0.369 1.7 0.102

0.025 0.221 0.11 0.444 0.42 0.355 1.8 0.097

0.029 0.227 0.12 0.461 0.44 0.341 1.9 0.093

0.03 0.228 0.13 0.476 0.45 0.335 2 0.089

0.032 0.233 0.133 0.480 0.46 0.329 2.2 0.079

0.035 0.240 0.14 0.488 0.48 0.317 2.4 0.072

0.036 0.243 0.15 0.499 0.5 0.306 2.5 0.068

0.04 0.252 0.16 0.502 0.55 0.278 2.6 0.065

0.042 0.257 0.17 0.503 0.6 0.254 2.8 0.06

0.044 0.262 0.18 0.504 0.65 0.233 3 0.055

0.045 0.265 0.19 0.505 0.667 0.227 3.2 0.051

0.046 0.267 0.2 0.504 0.7 0.216 3.4 0.047

0.048 0.272 0.22 0.490 0.75 0.201 3.5 0.045

0.05 0.277 0.24 0.477 0.8 0.188 3.6 0.043

0.055 0.294 0.25 0.470 0.85 0.180 3.8 0.04

0.06 0.310 0.26 0.463 0.9 0.173 4 0.038

0.065 0.326 0.28 0.449 0.95 0.167 4.2 0.036

0.067 0.332 0.29 0.442 1 0.161 4.4 0.035

0.07 0.342 0.3 0.436 1.1 0.148 4.6 0.033

0.075 0.357 0.32 0.421 1.2 0.138 4.8 0.032

0.08 0.371 0.34 0.407 1.3 0.128 5 0.031

Period = seconds; SA = Spectral Acceleration (g)
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Logs of Test Borings 
Atlantic Street Overcrossing 

Harding Boulevard OC 
Roseville Parkway Overcrossing 

Miners Ravine Bridge (EB off-ramp) 
Miners Ravine Bridge (WB on-ramp) 

Miners Ravine Bridge (Widen) 
Route 65/80 Separation 
East Roseville Viaduct 

Retaining Wall - 39E-41E 
Retaining Wall – 40W-42W 

Retaining Wall – 48W 
Retaining Wall – 49E 
Retaining Wall – 58E 
Retaining Wall – 59W 
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Structures Preliminary Geotechnical Report

Interstate 80/State Route 65

Interchange Improvement Project

Prepared by BLACKBURN CONSULTING, Auburn, California for CH2M Hill

September 2014

Page 6 - Section 6.2 Faulting

Seismic related information including faults, distance to seismic sources, PGA, PBA, as well as ARS curves

for both Probabilistic Seismic Hazard Analysis and Deterministic Seismic Hazard Analysis have been

updated with the latest Caltrans On-line V2.3.06. All references to PGA (Merriam and Shantz, 2007) shall

be modified and the data from the latest version shall be used and referenced in all future submittals.

Pages 6 and 7 - Section 6.3 Subsurface Soil and Rock

Several "General Soil and Rock Conditions" are outlined for each of the 6 general project areas, yet a single

Acceleration Response Spectrum curve using a Vs30=560 m/s is used to represent the entire project area.

The LOTBs on pages 33 through 83 of the report indicate a wide range of geological formations through

the project which will yield different Vs30s. For the next phase of design, separate seismic analysis and

ARS curves shall be submitted for each separate structure based on site specific Vs30s.

Page 8 - Section 7.1 Geologic Hazards

The third line indicates that "There is a potential for weak claystones to occur near the base of the

Mehrten Formation... the claystone can impact slope stability and design parameters for new structures".

However, Section 7.2.5 Seismic Slope Stability states that potential for seismic slope instability within the

project area is very low. Please clarify whether or not this may be an issue.

Page 9 - Table 3

- Please use "Maximum Magnitude" instead of "Maximum Moment Magnitude".

-Please specify what RRUP represents.

-Need to specify that the Peak Ground Acceleration (PGA) is based on the minimum Deterministic

Spectrum.



Pages 11, 12, 13 I reviewed Table 4 and for the time being have not further comments.

Page 31 - Preliminary ARS

The recommended ARS curve shown is incorrect. A composite curve using the minimum deterministic

spectrum for periods between 0 to about 0.7 seconds and probabilistic spectrum for periods between 0.7

and 5 seconds should have been used. Figure 6 only shows the deterministic curve.

General Comments

Please note that the current Caltrans Seismic Design Criteria (SDC) have been updated, and the foundation

design procedures are currently being updated. It is the responsibility of the consultant to make sure the

procedures/methods used for foundation related design are the most current.
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Interstate 80 & State Route 65 Interchange Improvement Project BCI Job. No. 1980.1
Placer County, California, EA 03-4E3200; 03-PLA-80/6, PM 1.9–6.1/ R4.8–R7.3 November 20, 2014 (rev 1)

BCI Response to Caltrans Comments

Comment on Page 6 - Section 6.2 Faulting
Seismic related information is referenced to the latest Caltrans ARS Online V2.3.06.

Comment on Pages 6 and 7 - Section 6.3 Subsurface Soil and Rock
Acknowledged and comment included in the SPGR that for the next phase of design, separate
seismic analysis and ARS curves shall be submitted for each separate structure based on site
specific Vs30’s.

Comment on Page 8 - Section 7.1 Geologic Hazards
We provide clarification in Section 7.2.5 “Seismic Slope Stability” that possible claystones near
the base of the Mehrten Formation can impact slope stability.

Comment on Page 9 - Table 3
- Changed "Maximum Moment Magnitude" to "Maximum Magnitude".
- Included definition of RRUP as the closest distance to the fault rupture plane (as defined
in Caltrans’ “Methodology for Developing Design Response Spectrum for Use in Seismic
Design Recommendations,” Appendix B, November 2012).
- Included a note that the Peak Ground Acceleration (PGA) is based on the Minimum
Deterministic Spectrum.

Comment on Page 31 - Preliminary ARS
The recommended ARS curve shown is correct. The curve shown in Figure 6 is a composite
curve (envelope) that uses the minimum deterministic spectrum for periods between 0 to about
0.75 seconds and probabilistic spectrum for periods between 0.75 and 5 seconds.

The apparent discrepancy appears to be that the probabilistic spectrum we use is based on a
deaggregated event distance of 73.2 km rather than the default minimum deterministic distance
(in accordance with Section 6 of Caltrans’ “Methodology for Developing Design Response
Spectrum for Use in Seismic Design Recommendations” (November 2012). This results in less
deviation of the probabilistic curve from the minimum deterministic curve. We provide tabled
spectrum data in Figure 6b for clarification of values used.

General Comments
We acknowledge that the current Caltrans Seismic Design Criteria (SDC) have been updated, and
the foundation design procedures are currently being updated, and that it is the responsibility of
the consultant to make sure the procedures/methods used for foundation related design are the
most current.




