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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 (1-80)/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:
e Discussed the project with the project team
e Reviewed preliminary site plans prepared by the team
e 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

e 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 1-80/SR 65 interchange in the Cities of Rocklin and
Roseville, Placer County, California. Figure 1 shows the overall project area.

In the project area, 1-80 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 1-80 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 1-80. In the project area,
1-80 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:

e Antelope Creek located northwest of 1-80 with a crossing beneath SR 65
e Secret Ravine located southeast of 1-80
e Miners Ravine located southeast of 1-80 with a crossing beneath 1-80 west of Eureka Road

These creeks (and their ancestral equivalents) have created a low southwest trending valley in the
project area along which 1-80 is constructed. Storm drainage at 1-80 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:

e Alternative 1 — Taylor Road Full Access Interchange
e Alternative 2 — Collector-Distributor System Ramps
e 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 1-80 between
Eureka Road/Atlantic Street, Taylor Road, and along SR 65 between the 1-80/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

e East I-80/North SR 65 Connector

e |-80/SR 65 HOV Connector

e South SR 65/East 1-80 Connector

e Taylor Road Overcrossing (Replace)

e East Roseville Viaduct Widening (two structures)Roseville Parkway Tieback Wall
e Galleria Boulevard Tieback Wall

Structures Common to Alternative 2 and 3
e Collector-Distributor (CD), Northbound SR 65 On-Ramp
e Collector-Distributor (CD), Eastbound 1-80 On-Ramp
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Structures in Alternative 1 Only
e T -Undercrossing at Eastbound/Westbound 80 (two structures)
e South SR 65/West 1-80 Connector

Structures in Alternative 2 Only
e Miners Ravine Bridge
e FEureka Road On-Ramp Undercrossing (cut and cover tunnel)

Structures in Alternative 3 Only
e 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:

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

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

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

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

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

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

e 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

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

e Highway 65 and 1-80, Site Exploration Results, Anderson Geotechnical Consultants, Inc.,
11/29/1984

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

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

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

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

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

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

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

e 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 1-80
between Eureka Road and Douglas Blvd., within the eastern portion of the 1-80/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 lone 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

5
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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 Planned Structures

Area in Area

General Soil and Rock Conditions

East End, 1-80 Between
South SR 65/East 1-80
Connector and Rocklin
Road; Approximate PM 4.7
t0 6.1

No new bridge structures
are planned in this area
Retaining walls along
eastbound 1-80

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- | « E80/N65 Connector Transition area between engineered fill placed for
80 between South SR e 80/65 HOV Connector ramps and abutments, andesitic volcanics that
65/East 1-80 Connector e SG65/E80 Connector consist of moderately hard breccia and sandstone,
Ramp and South SR e T -Undercrossing at and alluvium that consists of medium dense to
65/West 1-80 Connector EB/WB 80 dense sands, and hard silts and clays.

Ramp; Approximate PM
4.1t04.7

CD EB80 On-Ramp
CD NB65 On-Ramp
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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, 1-80 between
South SR 65/West 1-80
Connector and Miners

Ravine; Approximate PM

291t04.1

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, 1-80 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:
e Significant changes in ground surface elevation
e The presence of alluvial sediments that extend through the central portion of the area
o Relatively hard, well consolidated sediments and hard rock on the project perimeter
e 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
Approximate | Approximate
General Location Depth to Groundwater | Reference Used Notes
Groundwater (ft)| Elevation (ft)
Topographic map and
(Miz\é?:tlsg\(/jine) 2to 5 feet 151 Miners Ravine Bridge | At Miners Ravine
LOTB (1989)
West end 15 165 Atlantic St. OC LOTB
(Atlantic St) (1988)
. Groundwater
(Ro\;\e/\e/?:leErI;i ) 1710 20 154 - 185 Rof_eélll_lé I(ng;)é)oc elevation increases
Wy to the southeast
Taylor Road OC,
ggsfofegm) 29 171 Foundation
y Investigation (1986)
Central Route 65/80 Shallow water
(65/80 Separation) <0.5-25 193 to 207 Separation LOTB appears to be a
P (1984) localized condition
East Central 10-25 200 Topographic map Adjacent to Secret
Ravine
Northwest East Roseville Viaduct
(East Roseville Viaduct) 12-14 199 -202 LOTB (1984) Near Taylor Road
Northwest <05-9 169 -175 East Roseville Viaduct|  Near Antelope
(East Roseville Viaduct) LOTB (1984) 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 1-80/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

V3o (Small Strain Shear Wave Velocity)* 1,800 feet per second (560 m/s)
Near Fault Factor Yes
Basin Amplification Factor NA

Minimum Deterministic:
» Style: Vertical strike-slip
» Maximum Magnitude (Mmax): 6.5
> Site to fault distance (Rgyup)®: 7.5 mi

Controlling Deterministic Scenario

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)Z: 9 miles/14.8
km (from central portion of interchange)

Nearest Late Quaternary Fault

YVVYVYY

Envelope that consists of the minimum deterministic
spectrum and the probabilistic spectrum (probability

RECOMMENDED PREL IMINARY of exceedance equal to 5% in 50 years, a 975-year
return period).

DESIGN .
» ARS Response Spectra - See Figure 6a/6b
RESPONSE SPECTRUM » PGA =0.21g (based on minimum
deterministic spectrum)
» Mmax=6.5

1) Preliminary V3o 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 Vs3o).
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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 1-80/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

EB0/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 1-80.

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 |-
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 1-80
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
(2and 3)

Located west of the S65/E80
Connector Bridge and east of
Taylor Road OC (south of 1-80
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

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

Transition area between
breccia/sandstone of the Mehrten

Spread footings or CIDH are possible

EB/WB 80 supported on CIDH (Abut 1) and : - .
(1 only) H-Piles (Abut 3, N end) with Formation, and dense sands/hard silts of options.
: Turlock or Riverbank Formations.
spread footing at Bent 2.
Taylor Ro_ad Located west of the existing Medium dense to very dense and hard, Driven H-Piles or Concr_ete Piles.
Overcrossing . LS . - . CIDH and spread footings are
Taylor Overcrossing which is interbedded, silt, sand, and gravel with - . :
(Replace) supported on H-Piles clay, Riverbank Formation possible options. Large diameter
(1, 2, and 3) PP ) Y, 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 (1-80). 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 1-80 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

Located beneath the Roseville

Engineered fill at abutment slope with

Tieback wall is appropriate at this

Tieback Wall dense, clayey sand of the Riverbank .
(1, 2, and 3) Parkway OC at east abutment. Formation behind the slope. location.
. . . Engineered fill at abutments and Increased tieback
Gallerla\%\;ﬂ Tieback oto(meﬂgfgﬁathsﬁ,ﬂ Igrg) ztl\::\st approach overlying breccia, Tieback wall is appropriate at this length/depth due to
(1,2, and 3) abugfment conglomerate and sandstone of the location. presence of approximately

Mehrten Formation.

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 1-80 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:

e SR 65 East Roseville Viaduct Widening over Antelope Creek
e |-80 Eastbound Off-Ramp Widening at Miners Ravine
e Miners Ravine Bridge
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e EBO0/N65 Connector, Northbound SR 65 On-Ramp, Eastbound 1-80 On-Ramp
e South SR 65/East 1-80 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 1-80 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 EB0/N65 Connector, Northbound SR 65 On-Ramp, and Eastbound 1-80 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 1-80 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:

e 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)

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

e 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).

e Record groundwater depths during drilling

e 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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FIGURES

Figure 1 — Vicinity Map
Figure 2A -2C - Site Map
Figure 3 — Geologic Map
Figure 4 — Regional Fault Map
Figure 5 — Groundwater Elevation Map

Figure 6a and 6b — Preliminary ARS Response Spectra
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STRUCTURES PRELIMINARY GEOTECHNICAL REPORT
Interstate 80 & Sate Route 65 Interchange |mprovement Project
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BCI Job. No. 1980.1
November 20, 2014 (rev 1)

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 (Q)
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APPENDIX A

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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i i) ' ‘POST KILOMETERS | SHEET | TOTAL
. DIST | COUNTY | ROUTE
- Sote; ! e 19+22.887 € Roseville Parkway TOTAL PROJECT |
; 1. 63 mm_somples were taken using a modified 18+87.108 € + Roseville Parkwa : [00+00.00 POCE Route |-BO (Exist) 03 Pla 80 118 | 152
California split—barrel sompler with an inside U.P.RR. (Exist) ] ] 3 :
diameter of 49 mm and an outside diometer ;
! of 63 mm. etric “n
1 ;
g !1 2. The bering logs and reloted information k ‘ :
represent the opinion of the geotechnical e T ST S ¥ 2ae
5 I en%ineer as to the character of the materials + GOHFBH‘MEG JULY 1, 1989 l
- g L at the locations shown. Secil and groundwcgerl. fu) e R SR - . |PLANS APPROVAL DATE -
=1 conditions between adjocent test holes ond o
gu s ather locations may differ from: those shown. . o | %??FE‘ILTEEE&EEE
Groundwater conditions may change with ¥ Qi s seville
9&5 g! pns:uge of time. B-205 e %ORO : SACRAMENTO, CA 95827
v 88 g y— - e . = 20+
g g } 3. Test boring elevations are appr and CITY OF ROSEVILLE
o x* are interpoloted bosed on topographic base s ENGINEERING DEPARTMENT : £
= ! sheet mapping prepared for this project. 316 VERNON ST. ROOM 106 -
é ¢ i ROSEVILLE, CA 95678 ;
= 4. Test boring locations were determined in the . - | o ! i T,
field bosed taping and pacing from map| | T . L £
; e e Tl S e S B '\ = N o g et o o T
should be considered accurate only to the ree . . yp . u ¢ ] . 3
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S 1% e 2.10 CIDH, Typ _
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§8 6. Visual clossification of eorth materials wos based SCALE: 1:500
=0 on field inspection and was confirmed or revised : : b
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2 T "Roseville Parkway ! 4
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i BEEOSIHZE
3|8 E .
3 HE 2
e 4 — B “ 34 34
813 i3 E .1 g st
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S H POST KILOMETERS | SHEET.| TOTAL
DIST | "COUNTY | * ROUTE TOTAL PROECT |
03 Pla 80 i ‘1120 .} 152

MNote:

R ol et e lll g i : : 19422.087 € Roseile Paricecy
i ia split= an insi : =
i diameter of 49 mm ond an outside diometer 18+87.108 € 2 ﬂgs;\:]; PaEr‘::::} 00+00.00 POCE Route | 8_0 ,(E‘ht) ."'lc ‘1
of 63 mm. s : s v
o 3 19+26.816 & Roseville Porkwa |
5 ! 2. The boring logs and related information 3 :
1 represent the opinion of the geotechnical =i R ! o
g ! engineer os to the charocter of the materials CONFQBMEDJULY1,199$
5 5 at the locations shown. Soil and groundwoter bt - gt o e = = . |PLANS AFPROVAL DATE
EE conditions between odjocent test holes and at :
2ol other locotions may differ from those shown. Y KLEINFELDER INC. )
22 Groundwater conditions may change with 3077 FITE CIRCLE -
%g - passage of time. : SACRAMENTO, CA 95827
2] b e st v =il AR B | N SRRCIE AT, | ) S o - i S T2t Bt
= ~ , 5 A =
2 } 3. Test boring are appr f and B-204 CITY OF ROSEVILLE
I are interpolated based. on topographic base
teat " d for thi ‘act ENGINEERING DEPARTMENT
‘!E sheet mapping prepared for this project. 316 VERNON ST. ROOM 106

ROSEVILLE, CA 95678

S

. Test boring locations were determined in the
field based on toping ond pacing from maopped
site features. The locations of the explorations
should be considered accurate only to the degree

. implied by the mecsuring methods used.

.

The Stote of California or its officers -or ogents shéll not
be- responsible for the y or plet of
electronic copies of this plon sheet.
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5. An outomatic hammer was used to drive sampler. 1% elf;f
% ' 5|2 EE
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i3 s‘§ &‘§ i 45 @'"@ 45 35 26 26 16 . 16
=[lllf] 51
gray
- | | : .
44 44 ; ZE: 25 15 15
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Neder . ) : i ; £il I £ Wiol DiIST | cCouNTY ROUTE P‘IQ';S_;[ KILOME'I‘EI_!FS SHEET | TOTAL
i : :  19+22.887 € Roseville Parkway : H
1. 63 mm somples were token using a modified ; i : . : = = 03 Pla . 80 . 121 152
E California split—barrel sompler with an inside 18487108 & téR-'-—“w"‘ Pwﬁ*ex 00+00.00 POC & Route 180 (Exist) A -
diameter of 49 mm ond an outside diameter 0+00.00 POC % U.P.R.R. (Exist} : otrie . . 3
of 63 mm. 19+26.816 © Roseville Parkwa - Fnen
Pl ) Route |-B0 (Future) TE :
= !! 2. The bori:»g":ogs and ralfaif: in\'{;{rmurt‘lo_rl | \ 3 i
represen e opinion o e geotechnica 2
g 1 engineer os to the character of the materials A - I OONFOH‘MED'JULY 1,1989
] b ot the locations shown. Soil and groundwater - F ; PLANS APPROVAL DATE
55 conditions between adjacent test holes ond at Qo ; "
Bg other locations may differ from those shown. %I;‘FFEILIEEQII;EEE
Groundwater conditions may chaonge with
g-;g) !! passage of time. 3_204. ______ SRAIERTO S oseasy
w ——
g g l 3. Test boring elevations are appmximo_té and e —————————7" " M ——— CITY OF ROSEVILLE
| I ore interpolated bosed on topographic base ENGINEERING DEPARTMENT
;.i } sheet mapping prepared for this project. ? 316 VERNON ST. ROOM 106
< . ROSEVILLE, CA 95678
= 4. Test boring locations were delermi?ed in the " I, -\
field bosed on toping ond pacing from moppe : . 5 g 2
E‘ site features. The Iogotions of tr?e explorations 1 E q} :he State q;hct:h!ort:w or its officers or :lg:nr:; s_::ll not
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2 implied by the measuring methods used. GI’ : N Bent 3 Foolitg electronic copies O s plan sheel.
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7 POST KILOMETERS: J TOTAL
; DIST | COUNTY ROUTE TOTAL PROJECT i .
5 1. 63 mm samples were token using a modified 19+22.887 € Roseville Parkwa 03 Pla 80 152
i gmm'f ;pk::g-b:‘r: Io::ImgLsrau:;ﬁ:i:rLT:::':t:r 18+87.108 & + Roseville Parkwa 00+00.00 POC & Route 1-80 (Exist) X
! “of 63 mm. i UP.RR. (Exist) etric : . S
G & 19+26.816 & Roseville Parkwa TE PROFESS
2 ;5 2. The boring legs ond rﬂfted-informntio_n : A
represent the opinion of the geotechnical . i et ;
3 1 en%inecr aos'lo the character gol' the moterials \ | mFmD& JULY 1, .1999_ E
] g_._ ot the locations shown. Soil and grounﬂwc:iter L= . b PLANS APPROVAL DATE
= conditions between adjocent test holes and ot - .
4 g o . other locotions may differ from those shown. Olt [BI0) Kabgl_:‘qrrzﬁ_.rrézg Figfé
Groundwater conditions may change with 1
=& z! possage of time. 1f - SACRAMENTO, CA 95827
" 38| B8-205 S e
Ed g l 3. Test boring elevati are approximate and O1J9+Qo B-204 20+00 CITY OF ROSEVILLE
o T are interpolated based on topographic base 1 ' ¥ ENGINEERING DEPARTMENT
= E sheet mapping prepared for this project. 1 316 VERNON ST. ROOM 106
3l o O, B-203 \ ? ROSEVILLE, CA 95678
& 4. Iest boring Iocu‘linns war;_detefmir;ed in the ; 1‘ ' " 3
ield bosed on taping ond pacing from mappe ) ¢ > X Al not
E site features. The locations of the explorations QT 0N I:’res;::;ns ?;!e Cl:::o:nhn: :;c‘:_s oc:r“::r:o ::" :tg::el;s ::{o no
[ should be considered occurate only to the degree M- et elactronic copiez of this plon. shest
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S Bent 2 8 |8l Bt at
o 210 CoH, Ty + | 4 - Footing
& 5. An automatic hammer wos used to drive sampler. : 5 . 8% 2.10 CIDH, Typ o
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HNote; - - |DIST | ' COUNTY ROUTE
! 1. 63 mm somples were token using o modified . 03 Pla 80
Colifornio split—barrel sompler with on inside 19+22.887 € Roseville Porkway .
d'fcmmf of 49 mm ond an outside diometer 18+87.108 € + Roseville Parkway 00+00.00 POC & Route 1-BO (Exist) : e
of 63 mm. 0+00.00 POC € U.P.RR. (Exist) - Enan
i ; TE AL
§ x 2. The boring logs ond related information . . 19+26.816 € Roseville Parkwa C 3
! represent the opinion of the geotechnical B-202 15+16.627 POC & Route |-80 (Future) 5o L okl N o
g ! engineer os to the charocter of the materiols | Ww 1, 1999 |
L-j {_. ot the locations shown. Soil and groundwater it il e gl % | T APPROVAL DATE
g; 1 conditions between oadjocent test holes and at ”
2 other locations may differ from those shown. © KLEINFELDER INC.
83 Groundwater conditions may change with 3077 FITE CIRCLE
‘;.m possage of time. SACRAMENTO, CA 95827
n 98 N
g a ! 3. Test boring elevations are opproximote and B-204 CITY OF ROSEVILLE
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ELECTRONIC CONE
PENETROMETER TEST

B g Date B!
57 mm CONE
PENETRATION BORING

LEGEND OF BORING OPERATIONS

BORING [WET)

ROTARY SAMPLE

SAMPLE BORING
{ORY)

STA 46+37.4

KP 4.6

102| mm
MRB-WB-B2
MRB-WB-B1

MRB-WB-B3

" AM1 "

102 mm
102 mm mm
MRB-WB-B4
; 47
?6 | L "AMI" Line ] : | 1 | I

[

MRB EB-B1

[

MRB-EB-B2

Notes:

1.

51 mm samples were taken using a CGIIfOI’ﬂIO split-barrel
sampler with an inside diameter (I.D.) of 51 mm and an
outside diameter (0.D.) of &4 mm.

MINERS RAVINE BRIDGE

GE

MRB-EB-B4

[

MRB-EB-B3

PLAN

1:500

\ 4

ﬁss STERED CIVIL ENGANEER
11-17-08

PLANS APPROVAL DATE

The State of California or its officers or agents
shall not be responsible for the gccuracy or
completeness of electronic copies of this plan sheet.

=
= o1sT[ county | RoUTE [ KbME DR ERT [P e | ShEETS
i 03 PI;/ 80, 4.5/8.3  |477]|539
$55 ) etric
1 | 5-14-08

KLEINFELDER INC.
3077 FITE CIR.
SACRAMENTO, CA 95826

2. A CME automatic hammer (63.5 kg) with a 760 mm drop
was used to advance the sampler.
3. Blowcounts noted for boring are field blowcounts and have
not been corrected.
4. 35 mm samples were taken using a SPT split-barrel sampler
i with an inside diameter (I1.D.) of 35 mm and an outside
2 diameter (0.D.) of 51 mm.
[+ 4
E 5. 63.5 mm core samples were ’raKerE usu)ng an HQ core sampler
= with a 3.5 mm inside diameter (1.D.) and 94 mm outside
£ diameter (0.D.) core barrel. BENCHMARKS
=I
E 6. Blowcounts 50/125 means 50 blows per 125 mm penetration.
S STATION OFFSET N E ELEV DESCRIPTION
2 7. Efficiency factor for CME automatic hammer is 1.1.
(5]
= 8. Borings were drilled with Rotary wash method. Groundwater 15+79.190 4.62 Rt |618564.792(2062442.621|44.552
not measured in bolehole.
B 9. The descriptions and classifications of soil, including SURVEY CONTROL
X consistency and relative density descriptions, used by the . Coordinates bearing and distances are based on the California coordinate system
T field personnel for the exploration bole holes on "Soil and of Nad 1983 HPGN, zone 6. (EPOCH 1991.35). Elevations are based on NGVD 29.
@ Rock Logging Classification Manual (Field Guide)", Engineering
25 = Service Center, Office of Structural Foundations, August 1996.
UCC
>lo
=" BRIDGE NO.
w PREPARED FOR THE
= - Mark Stanley ORARNCBY.. 1. Eanchez 19-0056 MINERS RAVINE BRIDGE (WIDEN)
g i DESIGN OVERSIGHT - FIELD INVESTIGATION BY: STATE OF CALIFORNIA PROJECT ENGINEER KILOMETER POST
8 05/14/08 : [EICRE RSy
8 i, cHECkeD BY[L o ersons M. Stantey | ™ DEPARTMENT OF TRANSPORTATION 4.6 LOG OF TEST BORINGS 1 OF 5
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LEGEND OF BORING OPERATIONS

B g Date B!
57 mm CONE
PENETRATION BORING

e 1 e

ELECTRONIC CONE
PENETROMETER TEST

BORING (WET)

ROTARY SAMPLE

SAMPLE BORING
{ORY)

re=

<> Lo 1

LEGEND OF EARTH MATERIALS

FOR SOILS

CONSISTENCY CLASSIFICATION

60

57

54

51

48

45

42

ELEVATION (m)

39

136

33

130

27

45+20

'IB.‘II‘h Lt Sta.

FOR PLAN VIEW AND ADDITIONAL NOTES, SEE
"LOG OF TEST BORINGS"

46+17.159 ,

TAM1 [

Elev 55.500 102 |mm
11:51,:
rar st [

| - 'sos1zs| 35 |

[22]35 = [1e]

[-163.5
50/152) 35 |pI'4

- |63.5]p

12.1 42 |

= Je3.s(

8/7/2006 |

45+40 45+60

Line

MRB-WB-B1

Approximate exist
ground surface

ASPHALT CONCRETE
AGGREGATE BASE
SILTY SAND with GRAVEL (SM):

-increasing gravel.

SILTY SAND with GRAVEL (SM):

angular, fine to coarse sand, angular volcanic gravel,

(Fill).

SANDY SILT with CLAY and GRAVEL (ML):
to coarse sand, angular volcanic gravel, (Fi

cemented,

-trace clay.

SILTY SAND (SM):
poorly graded.

SILTY SAND with GRAVEL (SM):

SHEET 1 OF 5

46+40.208

KILOMETER POST |SHEET| TOTAL
TOTAL PROJECT | No |SHEETS

4.5/8.3 478 | 539

DIST| COUNTY

03 Pg/

ﬁEG STERED CIVIL ENGANEER
11-17-08

PLANS APPROVAL DATE

ROUTE

)

etric

\ 4

The State of California or its officers or agents
shall not be responsible for the accuracy or
completenass of electronic copies of this plan sheet.

KLEINFELDER INC.
3077 FITE CIR.
SACRAMENTO, CA 95826

1 medium dense, brown, moist, angular,
fine to coarse sand, well graded, fine gravel (FILL).

medium dense, reddish brown, moist,
weakly

1 17.6m Rt Sta.
f "AM1" Line
R - o 1 Approximate exist 57
M B EB B ground surface
Elev 55.500 1°2|mm N
= = ASPHALT CONCRETE
"u:" Poorly graded GRAVEL with SILT and SAND (GP-GM): medium dense, 54
o brown, wet, subangular, fine to coarse sand, fine to coarse
1451 b # 7.0 17] grcwel volcomc gravels (FILL}.
211 51 [SACA -moist, weakly cemented.
SR 5 51
7 . )
& [ 51 |sn]ie.6] 20 (AL -loose, some decomposed granite fragments, moderately cemented.
T 18]5A Poorly graded GRAVEL with SILT and SAND (SP): loose, brown, fine

redd|sh) brown, m0|s+ fine

medium dense, yellowish brown, moist, medium sand,

medium dense to dense, brown, moist,

fine sand, poorly graded, trace rounded gravel and cobbles’

(River BGHK Formation).

SANDY SILT (ML):
cemented, micaceous.

~Taminated.
SILTY SAND (SM):
cemented, poorly graded, rmcaceous

SANDY SILT (ML):
cemented, micaceous, Troce calcite Ve:ns

SILTY SAND (SM):
cemented, poorly graded.

45+80 46+00

46+20

hard, reddish brown, moist, fine sand, strongly

medium dense, olive, moist, 'Fme sand, weakly

hard, reddish brown, moist, fine sand, strongly

medium dense, clive, moist, fine sand, weakly

46+40
PROFILE

HOR. 1:400
VER. 1:100

46+60

A

37

4

34 |

[35

ERVE

T "9"iS_A quartz rich.
~-few volcanic cobbles.

to coarse sand, fine to coarse gravel, volcanic grcwels (Flll] 48
CLAYEY SAND [SC}‘ light brown, wet, hard, fine to coarse sand,

SILTY SAND with GRAVEL (SM): brown, moist, subangular, fine to
coarse sand, fine gravel, moderately cemented.

”-3"518._-5\ (25mm to 125mm each), quartz sand, micaceous, roots in clays

- [ S5 ]AL coarse sand, micaceous.

L SILT with SAND (ML): dark gray, wet, hard, medium plasticity. 45
-layers of poorly graded sandy silt, sandy clay and fat clay t

and silts, some rounded gravels.
SILTY SAND (SM): dark gray, moist to wet, poorly graded, fine to

IS (117 IS
o ||| S
= ||| =T

[3sf =1

EC |

| 52 [AL - | - - 30

7/10/2006

46+80

fine to medium sand, Some ‘areas weakly cemented (River Bank Formation).t
Poorly graded SAND (SP)

-dark gray, wet, fine to medium sand, uncemented to weakly

cemented, fine sand and silt lenses up to 20mm thick.

-gray-brown, wet, fine to medium sand, uncemented to weakly 39
cemented, 2 dcHK gray lenses up to 12mm thick.

ELEVATION (m)

L SANDY SILT (ML): brown, wet, hard, low plasticity, poorly graded 42

37 JAL SANDY SILT (ML): light brown, moist to wet, fine to rnedlurn sand,

= poorly graded, weakly cemented, micaceous.
56 [AL -some weakly cemented areas, zones of sandy silt up to

' 50mm thick. 36
52 [AL -fine to coarse sand.
a5 AL Poorly graded SAND with SILT (SP-SM): light gray-brown, wet,

) fine sand. 33
STAD) SANDY SILT (ML): light brown, wet, hard, fine sand, poorly graded, [

strongly cemented, lenses of 3|l+/c!a:f (River Bank Formation).
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LEGEND OF BORING OPERATIONS

ELECTRONIC CONE

PENETROMETER TEST

57 mm CONE

PENETRATION BORING

KILOMETER POST 'EHEET TOTAL
DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
-2 03 Pyz/ %@ 4.5/8.3 479 539

BORING (WET)

ROTARY SAMPLE

SAMPLE BORING
{ORY)

LEGEND OF EARTH MATERIALS

54

51

48

45

42

39

36

ELEVATION (m)

33

30

27

24

21
45+40

22.2m Lt Sta.

FOR PLAN VIEW AND ADDITIONAL NOTES, SEE

"LOG OF TEST BORINGS"

46+41.043 |

AN

MRB-WB-B2

102 |mm

Elev 48.500

REC=100%
ROD=87%

—

" i

5.8 18 ]UC

8/14/2006 |

45+60

45+80

Line

Approximate exist
ground surface

CONCRETE

GRAVEL and COBBLES: loose, gray, subrounded,
andesite, basalt, and granite (RIP- RAP, FILL).

CLAYEY SAND with GRAVEL (SC):
fine to coarse sand, fine gravel.

12, composed of | ——

SHEET 1 OF 5

, 23.6m Rt Sta. 46+70.

256

POUAMIT Line

Elev

47.

800

MRB-EB-B2
W'mm

medium dense, gray, moist, rounded,

Volcanic Breccia: reddlsh brown, very intensely weathered, soft,

angular basalf and andesite clasts up to 25mm, hard

(MEHRTEN FORMATION).
-moderately weathered, moderately hard.

46+00 46+20 46+40

46+60
PROF ILE

46+80

| [63.5
| [63.5]
| [63.5

| [63.5

2995 099" 50

o

[63. 5]

o

0
o

63.5

|63.5

o

|63. 5]

Pri
bkoCa 29%

Ji3.3

63. 5|

o

[63.5] -

[63.5]| | [pz.7

|63.5]

[63.5]

163. 5

|63.5]

[63. 5]

e

o f

s

8/10/2006

47+00

19| -

21]sA

-1

4z |JUC

58]

saluc

47+20

SILTY SAND with GRAVEL (SM):

fine to medium sand, weakly cemented.

SILTY SAND (SM):

etric
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Approximate exist
ground surface

Poorly graded GR_AVEL with SAND (GP): loose, gray, rounaed coarse
gravels up to 150mm diameter, granite and andesite grcwel and
cobbles (RIP-RAP, FILL).

medium dense, brown, moist, fine to
coarse sand.

SILT (ML): very stiff, reddish brown, moist, low plasticity, trace

-Gravel and cobbles to 100mm maximum dimension.
-moderately cemented.

loose, brown and gray, moist, fine sand,
uncemented (River Bank Formation.

-gray, wet, fine to medium sand.

| -brown and gray, moderately cemented.

-reddish brown, well defined cross bedding.

-moderately cemented, grading to coarse sand.

-dark brown, fine to medium sand, moderately cemented.

Poorly graded GRAVEL with SAND (GP): dark gray, moist, subrounded
to rounded, fine to coarse gravel, trace cobbles, weakly cemented,
fine to COCIFSE sand.

Volcanic Breccia Boulder: moderately weathered, hard.

Poorly graded GRAVEL (GP): gray, wet, fine to coarse sand, fine
to coarse, rounded gravel and cobbles up to 125mm, weakly to
moderately cemented.
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LEGEND OF EARTH MATERIALS

CONSISTENCY CLASSIFICATION

FOR SOILS

30

27
45+80

10/26/2006

46+00

46+20 46+40 46+60 46+80 47+00

PROF ILE

1:400
1:100

HOR.
VER.

47+40

47+60

47+80 48+00 48+20

KILOMETER POST |SHEET| TOTAL
DIST] COUNTY ROUTE TOTAL PROJECT | No |SHEETS
03| Pig”| 85 4.5/8.3 |[480] 539
' ) FOR PLAN VIEW AND ADDITIONAL NOTES, SEE etric W@
i I g 49 " J 5-14-08
+94) o LOG OF TEST BORINGS™ SHEET 1 OF 5 \ 4 REGYSTERED CIVIL ENG/NEER
" B
Eg|
W\ {2 * gl 11-17-08
“El PLANS APPROVAL DATE
The State of California or its officers or agents
shall not be responsible for the accuracy or
completenass of electronic copies of this plan sheet.
KLEINFELDER INC.
3077 FITE CIR.
SACRAMENTO, CA 95826
2l 5 -
I BN Aa i 60 60
T
Tfepmretizaszescit]® g3
- &
Y A 465
ot 57 57
- : z§332
é » B,
= I 54 54
g T
% e .-33;1_'_ 33.1m Lt Sta. 46+74.458 y | 26.6m Rt Sta. 47+04.287
ol . g 35 Vgl 2t En ] e 51 "AM1" Line 4 f "AM1" Line 51
[=] i 2 - &H | 1 1 +
2 12 N R Approximate exist
E S ; ?ﬁ MRB—WB— B 3 ground surface
o " | l, a2 Approximate exist
: PE 2| E§ 102 |mm MRB— EB_ B 3 ground surface
1Tl = Tk 48 Elev 48,300 R i == s Pop L 48
SEe | N - : T gli_r?gEY SAND (SC): loose to medium dense, reddish brown, moist, 102 [mm
Bt f C AV AR, Elev 47.300 Poor| ded GRAVEL (GP)? gray, moist, subrounded + ded
7 3= - oorly grade : gray, moist, subrounded to rounde
. i% -dark brown. fine to coarse gravel, 2, ‘rrclv::e,::k:l:,r CII,‘ICI silt, weakly Cemen‘red’
5y SEE 5 . | - s (FILL). -
take E 45 = - [z Concrete Cobble: (FILL). = Je3.5h 45 =
T z e I I N LN o e e T T SGE : _ L z
ot JED 2 S - o o o Bt Pl Tdars. mefidioh oot cvers foteneciy vemtata “eas|[[J| = T#s1sA | SANDY SILT with GRAVEL (ML): gray, moist, fine to coarse sand, 3
: Lo moderalfely so‘l‘lf in?ensell}f frclc+ured a’ndesiytel and Dagalf clasts % tak plasticiiy, vedlly cemented, fine 1o codrae grayel. =
copn oh & - <t B b 1 [63.5 16.5 21 Volcanic Breccia: reddish brown and gray, meist, intensely to -
$EN e I\, B > = P to 20mm (DISPLACED BLOCK). moderately weathered, moderately hard, mederately to slightly =
s “Ea i E- H 42 | . | . | fractured, no infilling, subangular to sub rounded andesife and 42 i
S ; = }r 3 o SILTY SAND (SM): medium dense, reddish brown, fine sand. TESTE ¢ basalt clasts up to 150mm maximum dimension o
v i \ S783E & = —T 2] Cobbles: rounded, composed of andesite and quartzite. : ; (MEHRTEN FORMATION).
H ) -moderagtely weathered.
39 | 63.5puC 39
- = [ 3] Volcanic Breccia: reddish brown, slightly weathered, moderately 8/14/2006
soft, moderately to slightly fractured, massive bedded, matrix
supported angular clasts of andesite up to 20 cm diameter
i 17.3 16 [UC  (MEHRTEN FORMATION).
REC=95%
36 RQD=80% 36
REC=100% _
ROD=90% "
- <dis.aof 11]UC
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LEGEND OF EARTH MATERIALS

FOR SOILS

CONSISTENCY CLASSIFICATION

60

57

54

51

48

45

42

ELEVATION (m)

39

36

33

30

27
46+20

17.7m Lt Sta.

"LOG OF TEST BORINGS"

47+08.077

MRB-WB-B4

ASPHALT CONCRETE
AGGREGATE BASE

SILTY SAND with GRAVEL (SM):

gravel, (FILL).

SILTY SAND (SM)
sand soils with trace leaves (FILL

SILTY SAND (SM):

Approximate exist
ground surface

dense, black, moist.

SHEET 1 OF 5

dense, brown, moist, fine to coarse:

dense, black, mms;r heterogeneous mix of silty |

-very dense, dark gray to brown, moist, subangular, fine sand,

well graded, micaceous.

-lens of soft silt greater than 75mm-100mm thick.

-reddish brown.

"AM1" Line
Elev 55.400 102““
— e T L
49 | 51 L1
+
[35] 5 |p(H
Pl
32735 [{T]]
+
(2235 [
dl
188
[37 735 |pI
+
[- Tsos100] 51 |14
fl
[23] 51 |p[H
%
23 [ 51 |
1

[~ Tsos140]

46+40

U_C
8.9

11JuC

8/8/2006

46+60

Volcanic Breccia: reddish browr‘q moderately wecnfhered soft,
massive, up to 75mm clasts of on ular andesite, mdely spaced

fractues, no infilling (MEHRTEN FORMATION).

46+80

47+00

47+20

MRB-EB-B4

| 18.4m Rt Sta. 47+37.521
. "AM1" Line
Elev 55.200 b e
46 | 51 - [13]
a0 | 51 ;7; - [13]
26 | 51 éﬂ.s’ ‘ﬂAL-L
o4 —
38 ] 51 / L
49 | 51 {flg.s' 12 juc
25 51 %1_4._9_ 28 [UU
- [50/25] 51| -
REC=100%
ROD=43% : =
- |e3.5 18.8 13 |UC
REC=100%
ROD=42%
- [e3.5pe. 4 13]UC
REC=97%
ROD=43%
- [63.5]
REC=100%
RQD=48%
- [63.5
REC=100%
ROD=31% ]
- [63.5]
REC=97%
ROD=23%
- [63.5]
REC=100%
RQD=58%
- [e3.5]
REC=93%
RQD=37%
- [63.5]
7/10/2006 -

47+40 47+60

PROF ILE

HOR. 1:400
VER. 1:100

47+80

48+00

k ‘ ﬁss STERED CIVIL ENGANEER
11-17-08

PLANS APPROVAL DATE

The State of California or its officers or agents
shall not be responsible for the accuracy or
completenass of electronic copies of this plan sheet.

KLEINFELDER INC.
3077 FITE CIR.
SACRAMENTO, CA 95826

Approximate exist
ground surface

ASPHALT CONCRETE: about 100mm.

Poorly graded SAND with GRAVEL (SP): medium dense, reddish
brown, wet, angular, fine to coarse sand, fine grcvel (FILL).

SANDY lean CLAY (SC): hard, dark gru}r and brown, moist, medium
to coarse sand, (FILL

Poorly graded GRM’EL (GP): Ioose, gray, wet, coarse gravel.

SANDY lean CLAY (SC): very stiff, brown, wet, medium to coarse
sand, medium plasticity.

SANDY lean CLAY with GRAVEL (SC): hard, brown, moist, rounded,
medium to coarse sand, medium pl'ushcn‘ry, fine to cocrr'se gravel
up to 40mm.

-hard, dark gray.

GRAVELLY lean CLAY with SAND (GC): very stiff, dark gray, moist,
rounded, fine to medium sand, medium plasticity, fine gravel.
Volcanic Breccia: reddish brown and gray, moist, intensely to
moderately weathered, moderately soft, thickly bedded to massive,
angular ciasts of andesite and basalt up to 10cm ranging from
soft to hard, widely spaced fractures, no infilling

(MEHRTEN FORMATION].

-moderately weathered, moderately hard.

-moderately to slightly weathered.

-moderately weathered.
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ROTARY SAMPLE

SAMPLE BORING
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LEGEND OF EARTH MATERIALS

FOR SOILS

CONSISTENCY CLASSIFICATION

+50 "AM1" 27.628 RT
BEGIN RETAINING WALL NO. RW-39E

PLAN

1:500

BENCHMARKS

RWALL NO. RW-39

+25 "AM1" 28.655 RT
END RETAINING WALL NO. RW-39E

STATION

OFFSET N E ELEV

DESCRIPTION

15+79.190

4.62 Rt |618564.792|2062442.621|44.552

SURVEY CONTROL
1. Coordinates bearing and distances are based on the California coordinate system
of Nad 1983 HPGN, zone 6. (EPOCH 1991.35). Elevations are based on NGVD 29.

Notes:

T4 5
sampler with an inside diameter (I.D.) of 51
outside diameter (0.D.) of 64 mm.

mm samples were taken using a California split-barrel
mm and an

2. A safety semi-automatic hammer (63.5 kg) with a 760 mm
drop was used to advance the sampler.

3. Blowcounts noted for boring are field blowcounts and have
not been corrected.

4. 35 mm samples were taken using a SPT split-barrel sampler
with an inside diameter (1.D.) of 35 mm and an outside
diameter (0.D.) of 51 mm.

5. 63.5 mm core samples were taken using an HQ core sampler
with a 63.5 mm inside diameter (I.D.) and 94 mm outside
diameter (0.D.) core barrel.

6. Blowcounts 50/125 means 50 blows per 125 mm penetration.

7. Horizontal Borings were started approximately 1.5m above
adjacent shoulder grade and inclined downward at a 10
degree angle. Horizontal borings intersect shoulder grade
at a depth of approximately 8.8 meters.
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z ! ‘ =ERE gggf%;? o Volcanic Breccia (Mehrten Formation): reddish ~ 507125 35 igw?néd‘?y;g éﬂhé ?T;g’eb:g:i?’f‘:zg}ngmes_
: R 25 S brcéwn' infenﬁe'ﬁ ‘r‘otﬂmderl—m\?l:‘r \:ea‘rgered, . - Voleanic Brecc'c‘l (Mehrten Formation): reddish
: xS moderate ard, intense r re i i :
Z %E . stfl:'t:)(:lngu!cnEﬂ to sﬁblrcundedfvoiggnli‘lc rock clasts ) brown, moderately weathered, moderately hard,
- co REC=8374 | to 75mm rock clasts range from soft to hard, REC=93% 1j=5, moderately to slightly fractured, massive,
& zg RQD=73% widely spaced fractures, no infilling, pitted. ROD=88% clasts up to 150 mm. [
=+ 5
' -4 . N 51 [eo1s - [e3.sfeduC [ - [63.5 ) 51
A L | ] I l ] ] | - [50/75 35 - [ 7 IDSISA
REC=93% | = AN
= et
- |63.5 - |B63.5
-very intensely weathered, -intensely weathered.
REC=83%
— REC=93% | ROAD=72% -intensely to moderately weathered —
€ RQD=73% moderately soft. ' E
£ = 48 - |63.5 - [63.5 48 =
el | 3 | | : - : - - 3
= | s 7/24/2006 £
=~ < REC=82%
g > RGD=70% N
Z = -intensely weathered. ﬁ
ki - |63.5 Ll
REC=TT%
RAD=52%
4 5 - |e3.5| 45
: I | | ! ] - 1 — 71 -moderately weathered.
BL £ 87 . = P D REC=95%
i i3 - & 5 as ROD=80%
oA <>« |
- [63.5
Q 5 o : -moderately to slightly weathered.
= REC=100% |
u RGD=87%
-
=
= 42 _ | | | | _ | (= Jes.sf 42
=I
L
5 5 REC=97%
2 2 RAD=72% -clasts up to 175 mm.
4
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L % 57 ‘-
- \ -4
- § _' wo
e
Papm-asazsazzss Eo 19.2m Rt Sta. 41+12.137
" i GE "AM1" Line
3! : w
53 &
. RW-39E-B3
2 S Elev 54.400 |1°4mm
= - TR 54 ASPHALT CONCRETE 54
= £3 -4 “h3 | ] = Aggregate Base
& o T4 d Volcanic Breccia (Mehrten Formation): reddish
S 553 £ brown, intensely weathered, moderately hard,
2 stg <5 1j=5, massive, widely spaced fractures, no
= o L3S gy infill, rock clasts subangular to subround,
] G ap\E = y REC=62?I. up to 50 mm composed of basalt and andesite.
2 $=1 NHEE77 :ap ROD=407%
o g ; ag
o 7| "I a B
: s 2| = _- [63.5
wE B 51 ST
cles | g . EB 'y REC=50% -moderately soft, highly decomposed. |
: g2k ek .'- s RaD=28% ! i e
so%y £f: ¢ a3se - fe3.speAUC
- REC=77%
I — RGD=63% .
.. 3 e : 'T ji 1=
. 24 f - [63.5 -
gL_J e N, B = 48 ) 48 =
o B2 2§ 5 g o | ! 1 | 1 - o
. = = P {5
e BN : | | 2T 2
3 2N %isip g hay ; 5
L - 3 r w Ll
| g2 ¢ ; — - [63.5] —
| |63, L
REC=70% -75 mm clast of basalt and andesite.
RQD=65%
- [63.5]
: 45 : -intensely to moderately weathered, moderately 45
= . = 34 T I I hard. T I
4 4. E¥ .. & g 8 EE REC=T77%
S 3% BE RZ 9 5 i RD=53%
o L 1< il - —
v . v .
£ s 2| 3 REC=100%
= : RGD=97%
=
g <
= T 42 - |e3.5| 42
= |
4 REC=85%
= RQD=T0X
g -intensely weathered, moderately hard.
i |
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A £ e etric
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KLEINFELDER INC.
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2 @
=
= " » T+ - = 5 + .
: EE 24.0m Rt Sta. 39+82.714 2..5AMTT. RLT. Sta. 40+23.624 ZHSAME;HT RLT. Sta. 41+08.590
< [l " -
i GE AM1™ Line i e
g
RW-39E-HD-B1 RW-39E-HD-B?2 RW-39E-HD-B3
0 (HORIZONTAL BORING) (HORIZONTAL BORING) (HORIZONTAL BORING)
=
(=]
< 0 DEPTH 12.200 |‘°2 A DEPTH 12.200 |”’2|mm DEPTH 12.200 |‘°2|mm 0
g Volcanic Breccia (Mehrten Formation): ; Volcanic Breccia (Mehrten Formation): | Volcanic Breccia (Mehrten Formation):
, reddish brown, intensely weathered, _ reddish brown, intensely weathered, A reddish brown, moderately weathered,
y REC=32% moderately soft to moderately hard, REC=4T% hard, , intensely fractured, no REC=40% moderately hard, moderately to slightly
= ROD=T7% intensely to moderately fracfured, RQD=16% infilling volcanic rock clasts to ROD=16% fractured, no infilling, volcanic rock
] no infilling, volcanic rock clasts to 150 mm, clasts are soft to hard. clasts to 75 mm, clasts are soft
ol e —re 50 mm, rock clasts range from soft 5 = +o hard.
Z %g to hard. -intensely to moderately fractured.
=z
Nt =t ST Reseiay
) i 5 = d = % = £
[:3 |
A . 3 [11618] - 63.5 - 83, - [63.5 3
. 11261] - [63.5 uc B i i
11798] - [63. 20 degree fracture, no inflling,
REC=100% I— REC=100% REC=100% black manganese coating, rough surface.
RaD=70% [at64 | - 3. RAD=48% rgzee7— Te3. RaD=82% -10 degree fracture, no infilling,
2 | black manganese coating, rough surface.
~Ten. -hard, basalt clast, unit is moderately - e, 12363 - [63.5054UC -20-25 degree fracture, no infilling,
N :ﬁg;?ﬁ;gg’ moderately hard, moderately black manganese coating, rough surface.
E REC=100% ’ REC=100% REC=100% | -20 degree fracture, minor yellow brown =
ROD=57% ROD=48Y% RQD=40% clay infillings, slight peolish, moderately -
g ~ 4625 - J63.5R3AUC rough surface. -
z ~ 6 ~hard, GndeSITe rock clasts 450mm ! : . 6 ~
Z_| o =163, 12353 - [83 thick. | = T83.s -intensely weathered, fractures are o
oz () : ’ generally 5-20 degree dip, some light w
ws = brown clay infilling, slightly polished, o
% wi REC=100% ; REC=100% REC=100% moderately rough surface. Ll
5| ! g @ 3 RQD=30% -2 parallel fractures, approximately ROD=50% ROD=83% -moderately weathered, hard, moderately =
o X 5 i 4 degrees dip, no infill, rough surface. . | to slightly fractured, no infilling. ¥
RN -75mm thick, clay filled fracture, . syary: {rtenssly wecthorad, sott; wary e
approximately 30 degree dip. intensely fractured.
= 5 - i -very intensely weathered, soft - i
REC=100% Egg;lgef slightly fractured, no infflling.‘ g%g;ég?f
9 -intensely weathered, soft, moderately 3131] - [63.5p%4UC 9
-5 —Tea e} ——(3151] - &3 fractured, heavily pitted. —T5E
o PR Rekeiag i
.BD.L ;OL._.' ‘ U . -moderately weathered, moderately hard, T o
moderately fractured, no |nflll|ng, -15-20 degree fracture, no infilling,
” . - 63.5] - |63 some pitting. - |63.5) rough surface.
= -approximately 300mm thick, very
o intensely fractured zone with clay
[ REC=100% infilling, dip approximately 10-15 REC=100% .REC 1004
= > 1 2 ROD=49% degrees. RQD=47% SS/: 1 2
= :
= .
E [ - Te3.5k T - 163.55%5 - [63.5]
ul 1 8/16/2006
2 : 8/11/2006 SIS
z|
i
(5]
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. 03 |Sac,Plal 80 28.1/29.0, | 498| 528
. ool End. Wal | T 51 mm samples were faken using a . 0.0/4.7
A §-% iln — = 2 RELOL012+O4 382 California split-barrel sampler with an etric
‘d. | 8" b [ " : inside diameter (I1.D.) of 51 mm and an 6-27-0
=1 ol = |- " Sta 41+64.348 outside diameter (0.D.) of 64 mm. k ‘ REGISTERED CIVIL ENGINEER
: -39 |5 . Off 28.650 Rt. ) . :
N ;g: o [ " 2. A safety semi-automatic hammer (63.5 kg) with a Em;fmﬂi
V\ e | Tl ’ 760 mm drop was used to advance the sampler. 11-26-07 P
Lo n 2 PLANS APPROVAL DATE
o 3. Blowcounts noted for boring are field The State of California or its officers ar agents\ "
® o blowcounts and have not been corrected. shal| not be responsible for the accuracy or
0] L.f TBw— 40E— B 3 completengss orsg?gctrmfc copies of fm': plan sheet.
41+44.700 POT € Interstate 80 = 4. 35 mm samples were taken using a SPT
+68.327+ POT [ i i 5] split-barrel sampler with an inside diameter KLEINFELDER INC.
BHGBy R DT ROCRY IGes Drive & mm (I.D.) of 35 mm and an outside diameter 3077 FITE CIR.
; = TBW-40E-B? (0.D.) of 51 mm. SACRAMENTO, CA 95826
47 A i . € Rocky Ridge Drive ) S,63°28°17" E : P 5 63.5 mm core samples were taken using an
1680 [ +20 + + + +20 102| mm HQ core sampler with a €3.5 mm inside
iest N P 80 60 o 80 3400 diameter (1.D.) and 94 mm outside diameter
L LB f& 15 (0.D.) core barrel.
¥ v e SR RR SR | D - 102| mm
al Ny i 3 onE 6. Blowcounts 50/125 means 50 blows per 125
4 I 25 =3 % TBw_qu_B1 mm penetration.
0 " Begin Wall
o " RWLOL 10+0.00
= 0
3 " Sta 41+25.052 BENCHMARKS
g PLAN : Off 28.650 Rft.
© 1:400 i STATION OFFSET N E ELEV DESCRIPTION
@
2
] g‘g 15+792.190 4.62 Rt |618564.792(2062442.621| 44.552
= ==
2 §§ SURVEY CONTROL
PE g| € 1. Coordinates bearing and distances are based on the California coordinate system
ol v of Nad 1983 HPGN, zone 6. (EPOCH 1991.35). Elevations are based on NGVD 29.
56.2m Rt Sta. 41+36.759 e RJi nim' it P 59.8m Rt Sta. 41+52.581
64 "AM1" Line "AM1" Line 64
TBW-40E-B!1 - TBW-40E-B2 TBW-40E-B3
ws 102 |mm |
2= Elev 63.129 102
H Elev 62.952 |1°2|"“” ASPHALT CONCRETE Elev 62.985 | |'“"1
@ ASPHALT CONCRETE REC=83% Aggregate Base. ASPHALT CONCRETE
Aggregate Base. ROD=83% =R Vol ic B ia (Mehrt E tion): Aggregate Base.
62 Well graded GRAVEL with SILT and SAND (GH-GM): Roo=s37 reddish brown. intensaly to maderately Lean CLAY with GRAVEL (CL): hard, dark 62
brown, moist, fine sand, fine to course gravel, . weathered, moderately hard, moderately ST gray, moist, medium plasticity, rock
507120 St~ T 7016 Moderately cemented. — fractured, subangular, no infilling, REC=947 Tragments. present. [
5y~ -~ Volcanic Breccia (Mehrten Formation): reddish 3 subangular to subrounded veolcanic rock RQD=94%  [1osz1] - Jes. Volcanic Breccia (Mehrten Formation):
brown, inTenﬁely to+mode|rafely w%cther?ct, clasts to 8 cm, clasts are soft to hard. reddish brown, moderately fo slightly
— —ars moderately hard, intensely to moderately —EEY > weathered, moderately hard, intensely to —
15 Egg:%gﬁ fractured, subangular to subrounded, voicanic Fﬂ{gg:gg; -zone of dark gray brown, very intensely REC=60% moderately fractured, subahgular fo c
L rock clasts to 75mm, clasts are soft to hard. fractured, medium plasticity clay infill. ROD=60% subrounded, no infilling, rock clasts up —
z 60 3 to 8 cm range from soft to hard. 60 Z
o - Tea.spd - [ 16 SAUC o
= - [63.5 -near vertical fracture, 30 cm long, : 4 : - |63 I
< minor mangenese coating, rough, )
a‘*_l REC=100% highly weathered surface. E%gigg? mﬂgggﬁgggﬂy*\;eg?%&hﬁg , ;nroadce*ruar-reedi?r hard, L 5
v — ROD=90% : RGD=60% =
= ik REC=100% L w
& [13071] - J63.5K=H - [ 18 UC RAD=100% fisseal = Tev.sked 163, 5[5
= | | = -5k - [ 18U - 163,505
il 58 E 7/26/2006 o 58
b
&
E
&
2 56 56
S : 41420 41+40 41460 41+20 41+40 41+60 41+80 41+40 41+60 41+80 42+00
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seis N H:ef | 00000 IR e R e STATION OFFSET N E ELEV DESCRIPTION
“-} .-.- sogsEggncy| g §§ — —
T ERL: TBWALL NO. 1 | RWALL NO. RW-41E 15+79.190 | 4.62 Rt [618564.792|2062442.621|44.552
RW-41E-HD-B1 o SURVEY CONTROL
+00 "AM1" 28.655 RT 1. Coordinates bearing and distances are based on the California coordinate system
n " " END RETAINING WALL NO. RW-41E of Nad 1983 HPGN, zone 6. (EPOCH 1991.35). Elevations are based on NGVD 29.
i +65 "AM1T 28.655 RT
£ BEGIN RETAINING WALL NO. RW-41E PLAN
o
(M) ——
g 1:500 2'5."“]‘1I RT. Sta. 41+65.956
: AM1" Line RW-41E"HD-B1
z (HORIZONTAL BORING)
[:=]
3 &y ST 57 O  pEpTH 12.200 I‘OZ]"‘”‘ 0
E T rg Volcanic Breccia (Mehrten Formation):
o A == ¥ reddish brown, moderately weathered,
=+ -f §§ 20.7m R+ Sta. 41+63.368 EECf‘”f' moderately hard, inTensefy fractured,
PE | TAM1" Line QD=20% no infilling, volcanic rock clasts to
L f | 50 mm, rock clasts range from soft
€5 T to hard.
Rw—41 E— B1 REC=100% -moderately fractured.
LTS L e——
—~ Elev 54.400 |‘°2 o ~ T
E B4 ASPHALT CONCRETE 54 E 3 3
$ 6636 - [63.5 chl: Aggregate Base 1 L - [83. 17.1 &
Hooos . - . Volcanic Breccia (Mehrten Formation): reddish g
T §E 2 5 e E%gféggr’ pr$wn, Todfrafeéy wia1|'he¥ed,+modedre1'el}f ?lerg, e REC=100%
s M Es N £ Beins ) intensely to moderafely fractured, no infilling, = ROD=50% | -intensely weathered, moderately soft
§ PeT g = 7 subangular to subrounded volcanic rock clasts = L
ZL_J “Hid L -:. g E 73z 63,5 o to 25 mm, clasts range from soft to hard. |_>u to moderately hard, D"Hed.'
..._____ ] T } ;g Notes: d BBty Ij 4807 | - (B3.
20N g ) RQD=50% = -1003 E
7 :oa 1. 51 mm samples were ftaken using a E REC=100% | E
i B California split-barrel sampler with an vt ROD=4T%
inside diameter (1.D.) of 51 mm and an 51 : 51 T B 6 =
outside diameter (0.D.) of 64 mm. 7/26/2006 - . ® = Tes. | -
= (]
f i—aut ic h .5 K ith .
2 #630 eTydsem au omad'hfr: cldmmer (6T3h5 g) WII a i REC=100% | S e Dl pederataty T
M Grek: was Used To. ddvance. the: Sempler a RQD=42% hard, moderately to slightly fractured, =
i i no infilling.
3, Blowcounts noted for boring are field = SO SRR =+
blowcounts and have not been corrected.
4, 35 mm samples were taken using a SPT REC=100%
split-barrel sampler with an inside diameter RQD=43%
w (1.D.) of 35 mm and an outside diameter 48 48 9 9
= (0.D.) of 51 mm. ~Tes. T
[+ 4
= 5. 63.5 mm core samples were taken using an REC=100%
2 HQ core sampler with a 63.5 mm inside ROD=33%
= diameter (I.D.) and 94 mm outside diameter
pr (0.D.) core barrel. —
2 6. Blowcounts 50/125 means 50 blows per 125
é mm penetration. E%g ?9/
[l — N
7. Horizontal Borings were started approximately 45 45 12 12
E - 1.5m above adjacent shoulder grade and - le3.5H]
5 inclined downward at a 10 degree angle.
a Horizontal borings intersect shoulder grade PROFILE Bt
E at a depth of approximately 8.8 meters. THOR. 1:500
i VER. 1:50
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WEATHERING DESCRIPTORS

RQD LOGGING
——— .
et by . —
. }
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" [ " !
- .
' |
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. . | .
Be * N 1
p= .
. .

FRACTURE DENSITY

ROCK HARDNESS/STRENGTH DESCRIPTORS

FRACTURE DENSITY- EBoseq

UNFRACTURED (FDO): .
VERY SLIGHTLY FRACTURED (FD1): &d
SLIGHTLY TO VERY SLIGHTLY FRACTURED (FD2)#
SLI_!ISQ:ITLY_FRACT@ED TFI_}JIJ:. ; or il
MODERATELY TO SLIGHTLY FRACTURED (FD4)®
MODERATELY FRACTURED (FDS):

INTENSELY TO MODERATELY FRACTURED (FD6)*
INTENSELY FRACTURED (FD7): Lengtr

VERY INTENSELY TO INTENSELY FRACTURED (FD8)#=
VERY INTENSELY FRACTURED (FD3):

BEDDING, FOLIATION, OR FLOW
TEXTURE DESCRIPTORS

IN-SITU, LAB & FIELD
TEST DESIGNATIONS

ATTERBERG LIMITS
CHEMICAL ANALYSIS
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a3 ) Py bl B 1. 51 mm samples were taken using a California split-barrel etric
$ | S EE sampler with an inside diameter (I.D.) of 51 mm and an
51.'- off| 2 outside diameter (0.D.) of 64 mm. k ‘ REGISTERED CIVIL ENGINEER
¥ | , §§ 2. A safety semi-automatic hammer (63.5 kg) with a 760 mm drop BENCHMARKS
il | was used to advance the sampler. 11-17-08
al g PLANS APPROVAL DATE
3. Blowcounts noted for boring are field blowcounts and have FiaTAON AFROET N B ELRY DESCRIPTION The State of Califernia or its officers or agents\
not been corrected. shall not be responsible for the accuracy or
15+79.190 4.62 Rt |618564.792(2062442.621| 44.552 o debioediodbiseiiioniatle hodicitiineiusdbiio

4. 35 mm samples were taken using a SPT split-barrel sampler
with an inside diameter (1.D.) of 35 mm and an outside

diameter (0.D.) of 51 mm. SURVEY CONTROL

5. 63.5 mm core samples were taken using an HQ core sampler
with a 63.5 mm inside diameter (I.D.) and 94 mm outside
diameter (0.D.) core barrel.

6. Blowcounts 50/125 means 50 blows per 125 mm penetration.

7. Groundwater was not encountered at the time of drilling.

B
B g Date B!
57 mm CONE
PENETRATION BORING

8. The descriptions and classifications of soil, including
consistency and relative density descriptions, used by the
field personnel for the exploration bole holes on "Soil and
Rock Logging Classification Manual (Field Guide)", Engineering
Service Center, Office of Structural Foundations, August 1996.
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ASPHALT CONCRETE: Approximately 125mm thick.
i d |
i ) 60 ,/f Lean CLAY with SAND (CL): hard, brown, moist, fine to coarse 60
,-,D . : % - sand, weakly to moderately cemented (Fill). 1
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Poorly graded GRAVEL (GP): medium dense, dark brown, moist,
coarse gravel, (Fill). 5'{

O
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E
LR e TBW-48W-B1 ' ' ' ' - ? [CLAYEY GRAVEL with SAND (GC): very dense, dark gray, moist,
AESES o2 T subangular to subrounded, fine to coarse sand, fine to
g a0k sge o / coarse gravel, subrounded cobbles up to 5" (Fill).
52 &7 o Elev 54.800 102 mn [50/140] &1 /
£FY . = 54 1 ASPHALT CONCRETE / 54 =
h=it 2k i . EIREGE 7 EARE SANDY lean CLAY (CL): hard, brown, moist, fine to coarse : | / —
£ = N sand, low plasticity, weakly cemented. 27| 35 /v) =
B ) 5 5635 | . / -
s ee | o < i ) SILTY SAND (SM): dense, brown, moist, fine to coarse sand, 507140) '35 / =
R AW é 2 51 6035 =% weakly cemented. ; 51 =
@ ) 3 =] { 4 . T T T T o
NN 17 s ;._- 3 lj &% Poorly graded GRAVEL (GP): very dense, brown and gray, [s0/140] 35 / —
. - e ;-—- 50/125] 35 hoO moist, cobble fragments. 143
| 2 % CE
o Iz S y ﬁ . SILTY GRAVEL with SAND (GM): very dense, brown, moist, fine
g s 48 12/8/2006 5335 T to coarse sand. 48
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5% 1 | 89 | 51 2.0/ 20 |DS
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o Well-graded SAND with SILT and GRAVEL (SW-SM): dense, brown, : = coarse sand, weakly cemented.
B z ST d =T moist, fine to coarse sand, fine gravel. 50/100] 51 =
7L 2 — ' s - ) o
i E T s O Poorly graded GRAVEL with SAND (GP): very dense, dark gray, M i : o
g Te 05 4N\ 2 = 51 ' —==te moist, subangular to subrounded, fine to coarse sand, fine 20 [ 51 Lean CLAY (CL): hard, brown, moist, trace cobbles. 51 =
p{E B 5 E. L & to coarse gravel. | g | | | | o
O E A N B 2 jg w (5025 35 b & T Ej T SILTY SAND with GRAVEL (SM): very dense, brown, moist, fine to o
a3 . 37235 & s}, : : coarse sand, fine gravel.
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of o 48 471 35 ~ T moist, fine to coarse sand, fine gravel. 12/7/2006 48
50/125] 35 - 13 SILTY SAND with GRAVEL (SM): very dense, brown, moist, fine to
coarse sand, fine gravel, weakly cemented.
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4, 35 mm samples were taken using a SPT split-barrel sampler
with an inside diameter (I.D.) of 35 mm and an outside KLEINFELDER INC.
diameter (0.D.) of 51 mm. 3077 FITE CIR.
; SACRAMENTO, CA 95827
- T 5. 63.5 mm core samples were taken using an HQ core sampler
' with a 63.5 mm inside diameter (I.D.) and 94 mm outside
I B diameter (0.D.) core barrel.
i@g: JV %g 6. Blowcounts 50/125 means 50 blows per 125 mm penetration.
N - EE 7. The holes are backfilled immediately after completion. Borings
ol 3! sif @ were accomplished with rotary wash methods and utilizing water
& as the drill fluid. During the investigation, groundwater
measurements were not attempted in the boreholes.
- 8. The descriptions and classifications of soil, including
z consistency and relative density descriptions, used by the
B field personnel for the exploration bole holes on "Soil and
& Rock Logging Classification Manual (Field Guide)", Engineering
s Service Center, Office of Structural Foundations, August 1996.
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7/30/2006

48+40
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"AM1" Line

TBW49E-B1

ASPHALT CONCRETE

AGGREGATE BASE

SILTY SAND with GRAVEL (SM): dense, brown, dry to moist,
angular, many rock pieces in sample, trace quartz
fragments (FILL).

Poorly graded GRAVEL with SILT and SAND (GP-GM): dense,
gray, angular, fine to coarse sand, fine to coarse gravel,
cobble fragments (FILL).

-very dense,

SILTY SAND with GRAVEL (SM): medium dense, dark brown,
medium to coarse sand, fine gravel.

Poorly graded SAND with CLAY (SP-SC): dark brown, moist,
fine to medium sand.

Poorly graded GRAVEL (GP): gray, subrounded, coarse
gravel, angular and subangular.

48+80 49+00 49+20

\ 59.3m Rt Sta. 49+32.899
/ "AM1" Line
Elev 61.700 |‘°2 (il
o .*—| ASPHALT CONCRETE: Approximately 125mm thick.
e SANDY lean CLAY (CL): hard, brown, moist,coarse sand, low
[ plasticity, (FILL).
70 [ 35 - Tas]] | B " . .
b SILTY GRAVEL with SAND (GM): very dense, brown, moist, fine
3 to coarse sand, low plasticity, fine gravel (FILL).
so| 35 ||Ml - 24
. o 4 o
10 35 =1 22 SANDY SILT (ML): stiff, brown, moist, coarse sand, (FILL).
| so/0 | 35
T SILTY SAND with GRAVEL {(SM): medium dense, brown, moist,
) fine to coarse sand. | |
zel3s gt - L6 SILTY GRAVEL with SAND (GM): dense, brown, moist, fine to
M—T70 coarse sand, fine to coarse gravel, cobble fragments.
[5o/88] 35 i - [ 17 SILTY SAND (SM): brown, moist, fine to coarse sand, weakly
cemented.
so/84] 35 | -very dense. | |
BR Well-graded GRAVEL with SILT and SAND (GW): brown, moist,
i subrounded, fine to coarse sand.
a1 35 [ ST SILTY SAND (SM}: dense, brown, fine to medium sand, gravel,
) =— volecanic breccia.
rsozesT 35 1I —Ta] Well-graded GRAVEL with SILT and SAND (GW-GM): very dense,
’ brown, moist, low plasticity.
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48+60

Elev 62.800

38.6m Rt Sta.

"LOG OF TEST BORINGS"
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SHEET 1 OF 3

61.4m Rt Sta. 49+63

.261

AT

Line

[so/100 51 fed - [ 13

7/31/2006

48+80

49+00

TBW49E-B2

|102|mm

ASPHALT CONCRETE

AGGREGATE BASE

Poorly graded GRAVEL with SAND (GP): very dense, dark brown, moist,
angular, medium plasticity, wvolcanic breccia fragments (FILL).

SANDY SILT with GRAVEL (ML): hard, dark brown, moist, angular, fine
to medium sand, coarse gravel (FILL).

SILTY GRAVEL with SAND (GM): dark brown, moist, subangular to
subrounded, fine to coarse gravel, fine to coarse sand (FILL).

Boulder-Volcanic Breccia: dark brown, (FILL).

Poorly graded GRAVEL (GP): dark brown, moist, fine to coarse gravel,
angular to rounded, fine to coarse sand, cobble fragments (FILL).

Well-graded GRAVEL with COBBLES (GW): gray, fine to coarse gravel,
subangular to subrounded, cobbles up to 4-inch diameter, quartz
pebbles, andesitic cobble.

49+20 49+40 49+60 49+80
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Elev 62.800
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351
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50/75
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50/125]
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PROF ILE

ASPHALT CONCRETE
AGGREGATE BASE

L

51

16.8 20D
51 /14.3;

- 115

18

Lean CLAY with SAND (CL): brown, moist, low plasticity, (FILL).

SILTY SAND with GRAVEL (SM): very dense, brown, moist, fine to
coarse sand, low plasticity, weakly cemented (FILL).

L

Lean CLAY (CL): very stiff, brown, moist, weakly to moderately
cemented (FILL).
[ -hard.

SILTY SAND (SM): reddish brown, moist, fine to coarse sand, angular
fragments of cobbles and volcanic breccia (FILL).

e
Lo
5 |2

VOLCANIC BRECCIA FRAGMENTS: angular, (FILL).

COBBLES: rounded, up to 100mm diamters, sand and fines likely
washed away.

T

CLAYEY SAND (SC): very dense, brown, moist, fine to coarse sand.

SANDY lean CLAY (CL): brown, moist, fine to coarse sand, trace
fine gravel.

35

35 |27

CLAYEY SAND (SC): dense, brown, moist, fine to coarse sand.

12/6/20086

50+20

CLAYEY SAND with GRAVEL (SC): dense, brown, moist, fine to
Lcoorse sand, fine to coarse gravel, rounded.

VOLCANIC BRECCIA: reddish brown, highly weathered, moderately
hard, andesite cobbles up to 280mm diameter, gray, hard.
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WEATHERING DESCRIPTORS

BEDDING, FOLIATION, OR FLOW
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FRACTURE DENSITY

ROCK HARDNESS/STRENGTH DESCRIPTORS

FRACTURE DENSITY- Boseq

UNFRACTURED (FDQ): H .
VERY SLIGHTLY FRACTURED (FD1): &d
SLIGHTLY TO VERY SLIGHTLY FRACTURED (FD2)#
SLI_!ISQ:ITLY_FRACT@ED (FI_}JIJ:” or il
MODERATELY TO SLIGHTLY FRACTURED (FD4)®
MODERATELY FRACTURED (FDS):

INTENSELY TO MODERATELY FRACTURED (FD6)*

INTENSELY FRACTURED (FD7): Lengths av & fr 30+ o Wt
VERY INTENSELY TO INTENSELY FRACTURED (FD8)#=

VERY INTENSELY FRACTURED (FD3):

IN-SITU, LAB & FIELD
TEST DESIGNATIONS

ATTERBERG LIMITS
CHEMICAL ANALYSIS

CONSOLIDATION

CONSOL IDATED
UNDRAINED TRIAXIAL

DIRECT SHEAR

MAX. DRY DENSITY
POCKET PENETROMETER
SIEVE ANALYSIS

TORVANE

UNCONF INED
COMPRESSION
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UNDRAINED TRIAXIAL
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) & LIRS = TAYLOR Rd OC

L [ o e (BR NO. 19-0093)

1) el fRG A i s — WB ROUTE 80

¥ 58TUU

g
=
5 = o EB ROUTE 80
2 TL-EB-B4
g (e __(INCLINED BORING) TL=EB=B3
5 : ue — (INCLINED BORING)
=] gg :
g x2 O mtant
: | BN ¢ B8 39.08 Rt "AM1" +05.51 Nao=10"f '

0|55 (7 i Beg 19E0010

oo 40.93 Rt
' TAM1" +31.95 mm mm
: TL-EB-B1 TL-EB-B2

FERNE ST AN

A s B 48.25 Rt "AM1" +00.00

RN = e B END 19E0010

2 5 T3 b Notes:

BENCHMA

1. 51 mm samples were taken using a California split-barrel
PLAN sampler with an inside diameter (1.D.) of 51 mm and an
— outside diameter (0.D.) of 64 mm.
1:500
2. A safety semi-automatic hammer (€63.5 kg) with a 760 mm drop
was used to advance the sampler.

3. Blowcounts noted for boring are field blowcounts and have
not been corrected.

4. 35 mm samples were taken using g SPT split-barrel sampler
with an inside diameter (I1.D.) of 35 mm and an outside
diameter (0.D.) of 51 mm.

5. 63.5 mm core samples were taken using an HQ core sampler
RKS with a 63.5 mm inside diameter (I.D.) and 94 mm outside

diameter (0.D.) core barrel.

STATION OFFSET N E ELEV DESCRIPTION 6. Blowcounts 50/125 means 50 blows per 125 mm penetration.
PD-19-008-03.62 7. The holes are backfilled immediately after completion. Vertical
STA 58+34.478 "AM1" (CL Rte 80) | 23.428m Lt 622211.977 | 2064606.488 60.182m Fnd: #6 Rebar W/AL DOT CAP borings were accomplished with rotary wash methods and utilizing
nd: ebar water as the drill fluid. During the investigation, groundwater

LEGEND OF EARTH MATERIALS

STA 59+84.431 "AM1" (CL Rte 80) | 33.533m L+ 622322.757 | 2064724.573

PD-19-080-03.62 measurements were not attempted in the boreholes.
62.555m :

Fnd: #6 Rebar W/AL DOT CAP 8. The descriptions and classifications of soil, including

SURVEY CONTROL

consistency and relative density descriptions, used by the
field personnel for the exploration bole holes on "Soil and

CIVIL LOG OF TEST BORINGS SHEET (METRIC) (REV. 2/1/00)

=

(=]

b

3 1. Coordinates bearing and distances are based on the California coordinate system - P : - . h . :

%3 of Nad 1983 HPGN, zone 6. (EPOCH 1991.35). Elevations are based on NGVD 29. Eg?tTésgcgéﬂgeg:Gg?%fégagpgfﬁgﬁréf':?éﬁngglr?g)ns’, EAnugg|S§$r1lggﬁ.
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: ol f @ = .‘ b n =
£ gz dg LfLe S = 50/125 51 |8/ " <
piEa) 4 & H ST I : o \ -with trace of coarse gravel. — 1 T 2l =
e N e = o8 | 4 ! =
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; g, Notes:
A A - 1. 51 mm samples were taken using a California split-barrel
$ | S EE sampler with an inside diameter (I.D.) of 51 mm and an
51.'- of outside diameter (0.D.) of 64 mm.
¥ ) . §§ 2. A safety semi-automatic hammer (63.5 kg) with a 760 mm drop
gl | was used to advance the sampler.

3. Blowcounts noted for boring are field blowcounts and have
not been corrected.

4. 35 mm samples were taken using a SPT split-barrel sampler
with an inside diameter (1.D.) of 35 mm and an outside
diameter (0.D.) of 51 mm.

5. 63.5 mm core samples were taken using an HQ core sampler
with a 63.5 mm inside diameter (I.D.) and 94 mm outside
diameter (0.D.) core barrel.

6. Blowcounts 50/125 means 50 blows per 125 mm penetration.

7. Groundwater was not encountered at the time of drilling.

B g Date B!
57 mm CONE
PENETRATION BORING

8. The descriptions and classifications of soil, including
consistency and relative density descriptions, used by the
field personnel for the exploration bole holes on "Soil and
gocK.Log ing Classification Manual (Field Guide)", Engineering
ervice
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SURVEY CONTROL
1. Coordinates bearing and distances are based on the California coordinate system
of Nad 1983 HPGN, zone 6. (EPOCH 1991.35). Elevations are based on NGVD 29.
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APPENDIX B

Caltrans Comments and BCI Response

blackburn
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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 |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.



STRUCTURES PRELIMINARY GEOTECHNICAL REPORT
Interstate 80 & Sate Route 65 Interchange |mprovement 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 Responseto 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 Page9 - 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 Devel oping 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 O 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 Usein Seismic Design Recommendations’ (November 2012). Thisresultsin less
deviation of the probabilistic curve from the minimum deterministic curve. We provide tabled
spectrum datain 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.





