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1.0 INTRODUCTION

This report presents the results of the geotechnical engineering investigation for the proposed
“Mathilda Avenue Improvements at SR 237 and US 101 Project” (Project) to be constructed in the
City of Sunnyvale, California. The work was performed in general accordance with the scope of work
outlined in our proposal to WMH Corporation (Designer). The general location of the Project site is
shown on the Project Location Map - Plate No. 1.

The purpose of this report is to document subsurface geotechnical conditions, provide analyses of
anticipated site conditions as they pertain to the Project described herein, and to recommend design
and construction criteria for the proposed Project. This report also establishes a geotechnical baseline
to be used in assessing the existence and scope of changed site conditions, if any.

The scope of work performed for this investigation included a review of readily available soils and
geologic literature pertaining to the site including Caltrans as-built log of test borings (LOTBS), site
reconnaissance, drilling exploratory soil borings, obtaining representative soil samples and logging soil
materials encountered in exploratory borings, laboratory testing of the representative soil samples,
performing engineering analyses, and preparation of this report.

In addition, the scope of work included a pavement deflection test along Mathilda Avenue and portion
of West Moffett Park Drive, which was conducted by Pavement Engineering, Inc. (PEI) from Redding,
California. The pavement rehabilitation recommendations are provided in a deflection analysis report
under a separate cover (see Appendix F).

The report is intended for use by the design engineer, construction personnel, bidders and contractors
for information and reference purposes only, and should not be used directly as specifications.
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2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS

The following are general descriptions of the existing facilities within the Project limits:

Mathilda Avenue

Within the Project area, Mathilda Avenue is a six-lane divided local roadway. Mathilda Avenue serves
as the main access to the residential communities on the east side of Mathilda Avenue and is the only
access to the landlocked area contained within the US 101/SR 237/Mathilda triangle via Ross Drive.

SR 237

SR 237 is an east-west freeway starting at SR 82 (ElI Camino Real) in the City of Mountain View and
ending approximately 11 miles east at 1-680 in the City of Milpitas. Within the Project area, SR 237
provides two (2) mixed-flow lanes in each direction. On eastbound SR 237, a High Occupancy Vehicle
(HOV) lane is provided east of Mathilda Avenue and becomes an HOV/Express Lane from east of
Zanker Road to the eastbound SR 237/ northbound [-880 direct connector ramp. On westbound SR
237, there is an HOV/Express Lane beginning at the southbound 1-880/ westbound SR 237 direct
connector ramp that becomes an HOV lane from North First Street to just east of Fair Oaks Avenue.
Within the Project area, auxiliary lanes are provided in each direction between US 101 and Mathilda
Avenue on SR 237. There is also an auxiliary lane on westbound SR 237 between Fair Oaks Avenue
and Mathilda Avenue.

The SR 237/Mathilda Avenue Interchange is a full ‘tight’ diamond interchange that accommodates all
ramp movements with access to and from eastbound and westbound SR 237. All ramp termini are
signalized. The westbound SR 237 on-ramp has existing ramp metering equipment installed, however
there is no existing ramp metering equipment installed for the eastbound SR 237 on-ramp.
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uUS 101

Within the Project area, US 101 provides three mixed-flow lanes plus one HOV lane in each direction,
while an auxiliary lane is also provided in the southbound direction between SR 237 and Mathilda
Avenue.

The Moffett Park Drive/US 101 northbound on-ramp is a one-lane on-ramp located along Moffett Park
Drive to the west of the Mathilda Avenue/Moffett Park Drive intersection. This on-ramp merges with
the westbound SR 237 off-ramp that connects to northbound US 101. The ramp terminus is signalized,
and the on-ramp is not metered.

The US 101/Mathilda Avenue Interchange is a partial cloverleaf interchange with access to all but two
movements: southbound Mathilda Avenue to northbound US 101 and southbound US 101 to
northbound Mathilda Avenue. None of the ramp termini are signalized; however all of the on-ramps
are metered.

Major Structures

Major structures in the Project area and close proximity include the following:

Mathilda Avenue Overcrossing (at US 101), Bridge Number 37-0177.

Route 237/101 Separation (west of the Project site), Bridge Number 37-0178.

North Mathilda Avenue Undercrossing (at SR 237), Bridge Number 37-0179.

South Borregas Avenue Pedestrian Overcrossing (at US 101 east of the Project site), Bridge
Number 37-0663.

North Borregas Avenue Pedestrian Overcrossing (at SR 237 east of the Project site), Bridge
Number 37-0664.
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Existing Pavement Sections

Table 2.1 summarizes the as-built pavement sections within the improvement area based on the
Typical Sections contained on the As-built Roadway Plans listed in Section 3.0.

TABLE 2.1 - SUMMARY OF EXISTING PAVEMENT SECTIONS

Pavement Sections | Approx. Total Year of
(ft) Thickness (ft) | Construction

Mathilda Ave. at US 101 | Loops, ramps and speed 0.25AC 1.40 1960
and SR 237 Interchanges change lanes 0.33CTB (CI A)
0.33CTB (CI B)
0.50 AS (Cl 2)
SR 237 EB, WB 0.33AC 1.65 1960
0.33CTB (CI A)
0.33CTB (CI B)
0.67 AS (Cl 2)
US 101 NB, SB Main lanes 2.10 1960
0.75 PCC
0.33CTB (CI A)
1.00 AS (ClI 2)

Roadway Location

Shoulders
0.25 AC 1.92t0 2.25

0.67 AB (CI 2)
1.00to 1.33 AS (Cl 2)
Mathilda Ave. NB, SB 0.33AC 1.50 1960
0.33CTB (CI A)
0.33 CTB (CI B)

0.50 AS (CI 2)
Mathilda Ave. “M1” 45+07.11 to 66+20 | Widening on both 1.35 1991
sides
1.35 AC (A)
Moffett Park Drive “L6” 29+99.07 to Widening on left 0.90 1991
34+35.41, “L6” 37+10 to 0.90 AC (A)

43+84.51
Mathilda Ave. OC at US Loop on-ramps Existing 1.67 1996

101, PM 45.1 0.33 AC
0.67 AB

0.67 AS

Widening on right
1.20 AC (A) 1.20
Mathilda Ave. M1 58+52.75 to 59+02.65 | Widening median on 1.33 1999
both sides
1.33 AC (A)
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Roadwa Location Pavement Sections | Approx. Total Year of
y (ft) Thickness (ft) | Construction
Mathilda Ave. M1 11+24 to 22+14 Widening both median 1.33 1999
and outside of road in
both directions
1.33 AC (A)
Moffett Park Drive MP 95+75 to 124+51.08 Widening and new 1.33 1999
pavement
1.33 AC (A)
Moffett Park Drive on-ramp 97+00 to 104+45 0.25 AC (A) 1.50 1999
0.50 AB (CI B)
0.75 AS (Cl 1)
SR 237 on-ramp 16+00 to 22+45 0.25 AC (A) 1.50 1999
0.50 AB (CI B)
0.75 AS (Cl 1)
Mathilda Ave. OC at US SB off-ramp onto SB Existing 1.50 2000
101, Route 101 PM Mathilda Ave. 0.33AC (A)
45.4/45.9 NB off-ramp onto NB 0.67 AB
Mathilda Ave. 0.50 AS
NB loop off-ramp onto SB - :
. Widening on right
Mathilda Ave. 1.00 AC (A) 1.00
NB loop on-ramp from NB
Mathilda Ave.

These sections are based on the available as-built records and may not include all pavement
rehabilitation or other maintenance related modifications that have occurred over time. Therefore, it
should be used as a reference only and not for construction cost estimates or bidding purposes.

Proposed Improvements

The California Department of Transportation (Caltrans), in cooperation with the Santa Clara Valley
Transportation Authority (VTA) and the City of Sunnyvale, is proposing the Project to improve
Mathilda Avenue from Almanor Avenue/Ahwanee Avenue to Innovation Way, including on- and off-
ramp improvements at the State Route (SR) 237/Mathilda Avenue and U.S. Highway 101 (US
101)/Mathilda Avenue interchanges. On SR 237, the Project limits are from 0.3 miles east of the US
101/SR 237 interchange (post mile [PM] 2.7) to 0.3 miles east of the Mathilda Avenue undercrossing
(PM 3.3). On US 101, the Project limits are from 0.5 miles south of the Mathilda Avenue overcrossing
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(PM 45.2) to 0.3 miles south of the SR 237/US 101 interchange (PM 45.8). The total length of the
Project on Mathilda Avenue is approximately one (1) mile.

The primary purpose of the Project is to improve traffic operations on Mathilda Avenue through the
US 101 and SR 237 interchanges. The Project will include reconfiguration of the US 101 and SR 237
interchanges with Mathilda Avenue. This includes modification to on- and off-ramps; removal,
addition, and signalization of intersections, and provision of new left-turn lanes. In addition, the
Project would require modification and construction of bicycle and pedestrian facilities, utilities,
drainage, street lighting, ramp metering, signage, and light rail crossing facilities as described. The
Project will include the following design features:

o Moffett Park Drive between Bordeaux Drive and Mathilda Avenue would be removed and
replaced with a Class | bikeway (as described below). Vehicular traffic would be shifted north
to Bordeaux Drive and Innovation Way to access Mathilda Avenue. Innovation Way has been
extended from Mathilda Avenue to Bordeaux Drive as part of the Moffett Place development
project. Moffett Park Drive eastbound/westbound north of Mathilda Avenue would remain.

e The westbound SR 237 off-ramp would be realigned and widened to terminate opposite Moffett
Park Drive (on the west side of Mathilda Avenue). The existing signalized intersections on
Mathilda Avenue at the SR 237 westbound off-ramp and Moffett Park Drive would be
removed.

e The reconfigured westbound SR 237 off-ramp/Moffett Park Drive intersection would be
signalized. The westbound SR 237 on-ramp would be modified to intersect with Mathilda
Avenue just south of the new signalized intersection. Mathilda Avenue northbound traffic
bound for westbound SR 237 would make a U-turn movement at the new signalized
intersection to access the on-ramp.

¢ Provide three continuous through lanes in each direction on Mathilda Avenue.

e Remove northbound US 101 loop off-ramp and shift traffic to northbound US 101 diagonal off-
ramp.
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Realign and widen northbound US 101 ramps and signalize ramp intersection with Mathilda
Avenue, and construct left-turn lane on southbound Mathilda Avenue to access northbound US
101 loop on-ramp.

Realign southbound US 101 off-ramp and loop on-ramp and signalize ramp intersection with
Mathilda Avenue.

Modify Mathilda Avenue/Ross Drive signal intersection.

Modify westbound SR 237 ramps to provide a diamond configuration.
Pavement Rehabilitation on Mathilda Avenue

An Environmental Impact Report (EIR) to satisfy the requirements of the California Environmental
Quality Act (CEQA) was approved on January 10, 2017. Cooperative Agreement 04-2567 between
Caltrans and VTA was executed on May 7, 2015 to provide IQA for the PA&ED, PS&E and Right of
Way phases. Caltrans is the partnering agency and VTA and the City of Sunnyvale are the sponsoring,
funding, and implementation agencies for the PA&ED, PS&E, R/W and constructions phases of the
project. The Project is included in the VTP 2040 highway program and will be locally funded.

The proposed improvements include new overhead sign structures, sound wall replacement, new
pavement sections for Mathilda Avenue widening, US 101 off-ramp modification, and pavement
rehabilitation on Mathilda Avenue which require geotechnical engineering investigation and
recommendations. Other minor improvements will follow appropriate Caltrans and City standards and
no specific geotechnical engineering services are required. The recommendations presented in this
report are based on the above information. Any major deviation should be reported to this office for
consideration. The layout of proposed improvements is included in Appendix A.

3.0 PERTINENT REPORTS AND INVESTIGATION

The following documents and literatures relevant to the Project were reviewed. The list shows the
years quoted from the Caltrans as-built LOTBs when the field exploration was conducted. Parikh
Consultants, Inc. (PARIKH) previously performed visual evaluation of the existing pavement
conditions at the site in December 2014, and provided a geotechnical memorandum titled “Mathilda
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Avenue Improvements at SR 237 and US 101, Sunnyvale, California, Preliminary Pavement Condition
Evaluation” in January 2015 (see Appendix E).

As-Built Log of Test Borings

Caltrans, 1957, As-built LOTB, Mathilda Avenue OC (Br. No. 37-0177).
Caltrans, 1957, As-built LOTB, Route 237/101 Separation (Br. No. 37-0178).
Caltrans, 1957, As-built LOTB, North Mathilda Avenue UC (Br. No. 37-0179).
Caltrans, 2005, As-built LOTB, South Borregas Avenue POC (Br. No. 37-0663).
Caltrans, 2005, As-built LOTB, North Borregas Avenue POC (Br. No. 37-0664).

As-Built Roadway Plans

Caltrans, 1960, As-built Plans, State Highway in Santa Clara County, on Bayshore Highway
between 0.3 mile North of Charleston Road in Mountain View and Guadalupe River near San
Jose including Mountain View-Alviso Road between Baysore Highway and 0.2 mile east of
Borregas Avenue.

Caltrans, 1996, As-built Plans, State Highway in Santa Clara County, in San Jose, Santa Clara,
Mountain View, Sunnyvale and Palo Alto at Various Locations from 0.2 mile South of
Guadalupe River Bridge to Embarcadero Road Overcrossing.

Caltrans, 2000, As-built Plans, State Highway in Santa Clara County, in San Jose and
Sunnyvale at Various Locations from 0.5 km South of De La Cruz Boulevard Overcrossing to
0.4 km North of Mathilda Avenue Overcrossing.

City of Sunnyvale Department of Public Works, 1991, As-built Plans, Mathilda Avenue
Widening at Route 237, in Santa Clara County in Sunnyvale at North Mathilda Avenue
Undercrossing.

Santa Clara County Transportation Authority, 1999, As-built Plans, Tasman Corridor Project,
Castro Street to Lockheed Way.
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Others

Baseline Environmental Consulting, 2015, Preliminary Geological Assessment for the Mathilda
Avenue Improvements at SR 237 and US 101 Project.

Baseline Environmental Consulting, 2015, Initial Site Assessment for the Mathilda Avenue
Improvements at SR 237 and US 101 Project.

Baseline Environmental Consulting, 2017, Preliminary Site Assessment for the Mathilda Avenue
Improvements at SR 237 and US 101 Project.

Parikh Consultants, Inc., 2005, Geotechnical Engineering Investigation, South Borregas Avenue
POC at Hwy 101, City of Sunnyvale, California (Br. No. 37-0663).

Parikh Consultants, Inc., 2005, Geotechnical Engineering Investigation, North Borregas Avenue
POC at SR 237, City of Sunnyvale, California (Br. No. 37-0664).

Parikh Consultants, Inc., 2015, Mathilda Avenue Improvements at SR 237 and US 101,
Sunnyvale, California, Preliminary Pavement Condition Evaluation.

Parikh Consultants, Inc., 2017, Preliminary Geotechnical Design and Materials Report, Mathilda
Avenue Improvements at SR 237 and US 101 Project.

WRECO, 2016, Water Quality Assessment Report for the Mathilda Avenue Improvements at SR
237 and US 101 Project, City of Sunnyvale, California.

4.0 PHYSICAL SETTING

4.1 Climate

The Project site is characterized with moderate climatic conditions, which consist of mild winters,
warmer summers, small daily and seasonal temperature ranges and mild humidity. Based on the
statistical information obtained from the website of the Western Regional Climate Center, for an
available record period from 1953 to 2015 at Palo Alto station (No. 046646), the average temperature
in the project vicinity ranges from a minimum of 38.2°F in December to a maximum of 78.4°F in July
and August, with an annual average total precipitation of about 15.2 inches. Most of the rainfall is
recorded in February with an average total monthly precipitation of 3.15 inches. July is the month with
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the least rainfall precipitation of 0.02 inches. Freezing weather may occur, but it is generaly not
necessary to design for freeze-thaw conditions for the area.

4.2 Topography and Drainage

The Project site is located within the Santa Clara Valley groundwater basin with Diablo Range on the
east and Santa Cruz Mountains on the west. The area generally drains northeast toward the San
Francisco Bay. Based on a Project drainage profile, the ground surface elevations within the Project
area ranges between approximately Elevation 50 feet and 20 feet (NAD83). Grade differences may
vary due to roadway crossing and structure approach embankments. Surface drainage is collected in
the local storm drain systems. In genera, hills or valleys in the region do not directly influence the
Project site.

4.3 Man-Made and Natural Features of Engineering and Construction Significance

The Project will not modify the existing overcrossing or undercrossing structures, except the Mathilda
Avenue OC where bridge railings will be replaced. Sunnyvale West Channel is a flood protection
channel that crosses to the west side of Mathilda Avenue at Innovation Way, then aligns north-south to
cross SR 237 and US 101. San Francisco Public Utilities Commission (SFPUC) B.D.P.L. aqueducts
(72- and 90-inch diameter) cross Mathilda Avenue between US 101 and Ross Drive, and US 101 just
east of the Sunnyvale West Channel crossing. No structure is proposed on top of the channel and
aqueducts.

4.4 Regional Geology and Seismicity

The Project site is in the southern portion of the San Francisco Bay area in the Coast Range
geomorphic province of northern California. The Coast Range forms a nearly continuous topographic
barrier between the California coastline and the San Joaquin Valley. In general, the Coast Range in this
region is a double chain of mountains running north-northwest. Between the two chains of mountain
lies the basin of San Francisco Bay, including the valleys at the end of the Bay, Petaluma on the north
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and Santa Clara on the south. Three prominent geologic blocks dominate the San Francisco Bay Area:
the Santa Cruz Mountains (western block), the San Francisco Bay (central block), and the East Bay
Hills/Diablo Range (eastern block).

The Santa Clara Valley is part of a fault-bounded valley which includes San Francisco Bay. It is
believed that this trough formed in Pliocene Epoch and has been subjected to extensive deposition
during the Pleistocene time. This deposition has resulted in filling the trough with marine and alluvial
sediments derived from the adjoining hills. Normal processes associated the development of streams,
alluvial fans, flood plains and deltas, along with the multiple cycles of erosion and deposition due to
sea level changes have resulted in a very complex sedimentary sequence. The deposits within the
general area may be characterized by irregular bedding, interfingering of fine and coarse grained
materials, stream braiding and lenses. Individual deposits could be highly variable in both thickness
and lateral extent.

The regional seismic context is an important consideration because the forces that affect the Project
area are regional in nature: that is, they are generated off-site, outside the immediate area, or outside
the Santa Clara County. However, the effects of these forces must be accommodated within the limits
of the Project, in compliance with regulations and guidelines established by the State and County.

Santa Clara County and the Bay Area are in one of the most active seismic regions in the United
States. Each year, low- and moderate-magnitude earthquakes occurring within or near the Bay Area are
felt by residents. Since the mid-nineteenth century, hundreds of earthquakes have been felt in Contra
Costa County. In 1868, the Hayward Fault ruptured the ground surface, producing several feet of right
lateral displacement at the ground surface and causing an earthquake that damaged many structures in
the Bay region. The Loma Prieta Earthquake of October 17, 1989, originated within the San Andreas
Fault Zone and caused severe damage throughout much of the Bay Area. The major fault zones of the
San Andreas Fault System (including the Hayward and Calaveras faults) have been the source of other
earthquakes, and are expected to be the source of future earthquakes.
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4.5 Soil Survey Mapping

Based on a Soil Map of Santa Clara County from the Web Soil Survey of the United States Department
of Agriculture (USDA), the entire Project area is underlain by soils with a map unit name “Urbanland-
Hangerone complex (map unit symbol: 145)” having 0 to 2 percent slopes, and roadway fill. A USDA
Soil Map covering the Project area is attached as Plate No. 2. Since the Project site is in a developed
urban area, the soil components may have been altered from those shown in the USDA soil map.

5.0 FIELD EXPLORATION

5.1 Drilling and Sampling

A total of 15 borings were drilled for the Project from March 27 to April 6, 2017. The borings were
drilled with a truck- or track-mounted drill rig using hollow-stem augers or rotary wash drilling
method. The boring information is tabulated in Table 5.1. The approximate boring locations are shown
on the Site Plan - Plate No. 3. The relatively shallow borings (about 5 feet deep) are to collect bulk
subgrade soil samples for pavement design. The relatively deep borings (depths ranging from
approximately 25.5 to 41.5 feet) are for structure design.

TABLE 5.1- SUMMARY OF BORING INFORMATION

Boring No. Sg?il?)';woz(ft) Appro(>f<£)0ffset é‘zgl:?:((j Apng;hB(?t;lng Date Drilled
Elev. (ft)
B-1 28+00 “M1” 30 Rt. 38 5 3/27/2017
B-2 35+30 “M1” 50 Rt. 35 5 3/27/2017
R-17-003 45+80 “M1” 53 Rt. 31 30.5 4/6/2017
B-4 54+90 “M1” 85 Rt. 24 5 4/6/2017
B-5 63+50 “M1” 53 Rt. 22 5 3/28/2017
R-17-006 70+00 “M1” 32 Lt. 20 315 3/28/2017
B-7 66+05 “M1” 33 Lt. 20 5 3/28/2017
B-8 60+00 “M1” 105 Lt. 24 5 3/28/2017
R-17-009 50+85 “M1” 53 Lt. 30 41.5 3/27/2017
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Boring o, | APPrOX. | APPToX Offet | GIELL | Approx B0ring | g
Elev. (ft)

R-17-010 47+00 “M1” 48 Lt. 35 41.5 3/27/2017
R-17-011 38+45 “M1” 68 Lt. 38 36.5 4/4/2017

B-12 31+45 “M1” 62 Lt. 36 5 3/27/2017
R-17-013 395+00 “C” 81 Lt. 31 41.5 3/28/2017
R-17-014 | 382+60 “C” 76 Lt. 32 35.5 4/6/2017
R-17-015 76+35 “SW1” 6 Rt. 31 25.5 4/6/2017

Selected soil samples were obtained with either a 2.5-inch 1.D. Modified California (MC) or 1.4-inch
I.D. Standard Penetration Test (SPT) sampler at various depths. The field investigation was conducted
under the supervision of the field engineer who logged the test borings and prepared the samples for
subsequent laboratory testing and evaluation. After visual examination, the samples were sealed and
transported to PARIKH laboratory for further evaluation and testing.

5.2 Geologic Mapping

The Project site is mostly underlain by Quaternary sediments and roadway fill (see Section 7.1 “Site
Geology™). Site specific geologic mapping was not performed for this Project.

5.3 Geophysical Studies
The subject was considered and was determined to be not applicable to the Project.

5.4 Instrumentation

The subject was considered and was determined to be not applicable to the Project.
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5.5 Exploration Notes

The exploratory borings mostly encountered clayey surficial deposits. Drilling conditions using
hollow-stem augers and rotary wash drilling method were considered appropriate for this site.

6.0 GEOTECHNICAL TESTING

6.1 In-Situ Testing

Blow counts were recorded during soil sampling in the field. The blow counts combining with
laboratory tests such as unconfined compression test are used to develop soil shear strengths for soil
bearing capacity estimation. Soil samples were obtained during drilling by driving a MC or SPT
sampler into subsurface soils under the impact of a 140-Ib hammer falling through 30 inches. The blow
counts required to drive the sampler for the last 12 inches are presented on the LOTBs in Appendix B.
The drilling subcontractor was Geo-Ex Subsurface Exploration from Dixon, California. Based on a
hammer energy calibration information provided, the hammer energy ratios of the drill rigs (CME 75
and CME 45) used are approximately 70% and 75%, respectively. Using a method suggested by
Daniel, Howie and Sy (2003), when correlating standard penetration data, the blow counts for the
Modified California Sampler may be converted to equivalent Standard Penetration Test blow counts by
multiplying a conversion factor of 0.6.

6.2 Laboratory Testing

Laboratory tests were performed in accordance with California test methods on selected soil samples.
The types of laboratory tests performed included the following:

e Moisture Content (CT 226)

e Atterberg Limits (CT 204)

e Grain Size Distribution (CT 202)
e Consolidation (CT 219)
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e Unconfined Compression (CT 221)
e Corrosion (CT 643, 417 and 422)
e R-value (CT 301)

The corrosion tests were performed by Sunland Analytical in Rancho Cordova, California. The
laboratory test results are contained in Appendix C.

7.0 GEOTECHNICAL CONDITIONS

7.1 Site Geology

Geologic features pertaining to the Project site were evaluated by referencing to the Geologic Map of
the Palo Alto and Mountain View Quadrangles, Alameda, San Mateo & Santa Clara Counties,
California, by Dibblee, T. W., and Minch, J. A. (ed.) (2007). Based on the map, different Holocene age
units are present beneath the project site and its vicinity. A Geologic Map covering the general project

area is shown on Plate No. 4. Descriptions of the main geologic units are as follows:

Qac - Silty clay and organic clay, fossiliferous; represents intra-fan areas.
Qya - Alluvial sand, fine-grained, silt, and clay; where differentiated represents distal
alluvial fan deposits at outer edge of fan areas.

7.1.1 Lithology

The Project site is generally underlain by native materials and roadway fills. No bedrocks are mapped
at the site.

7.1.2 Structure

The Project site consists of native soils and roadway fills. The subject was considered and was
determined to be not applicable to the Project.
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7.1.3 Existing Slope Stability

The majority of the Project site is relatively flat with asphalt pavement surface and concrete sidewalks.
The existing embankments within the Project limits generally have + 2H:1V (horizontal to vertical) or
flatter slopes. Embankment heights are approximately 20 feet at the Mathilda Avenue overcrossing
(US 101) and undercrossing (SR 237) structures. Existing embankments are landscaped and appear to

be in relatively stable condition.

7.2 Subsurface Soil Conditions

As-Built Subsurface Soil Information

The Caltrans as-built LOTBs and previous geotechnical engineering investigation reports for the
structures within the Project site and in close proximity were reviewed. In general, the subsurface
profiles encountered in the previous borings are mostly composed of younger alluvium clayey and silty
materials interbedded with granular soils, which are, in general, consistent with the geologic materials
shown in the Geologic Map of the site. Tables 7.1 presents general description of the subsurface soil

conditions as shown in the as-built LOTBs. The as-built LOTBs are contained in Appendix B.

TABLE 7.1 - SUMMARY OF AS-BUILT SUBSURFACE SOIL CONDITIONS

Structure and Year
of Field Exploration

Boring No. and
Approx. Ground
Surface Elev.! (ft)

Subsurface Soil Conditions?
(Summarized from the As-built Boring Logs)

Mathilda Avenue OC,
Br. No. 37-0177
(1957)

B-1,34.4
B-2, 34.0
B-3,33.4
B-4, 33.5
B-5,34.3

Borings B-1 and B-2 were drilled to depths of approximately 100 and 115 feet
below ground surface (bgs). The borings encountered predominately medium
stiff to stiff silty and clayey soils with isolated medium dense sand and gravel.

B-3, B-4, and B-5 were cone penetration borings advanced using a No. 2
McKiernan-Terry air hammer. The soil description is not available.
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Boring No. and
Approx. Ground
Surface Elev.! (ft)

Subsurface Soil Conditions?
(Summarized from the As-built Boring Logs)

Structure and Year
of Field Exploration

Route 237/101 B-1, 38.3 Borings B-1 and B-2 were drilled to approximately 100 feet deep bgs and
Separation, Br. No. B-2, 40.5 encountered predominately interbedded silty sand, poorly-graded sand, poorly-
37-0178 (1957) B-3, 40.3 graded grave, silty clay, clayey silt, and sandy silt. The apparent densities of

B-4, 35.2 granular soils vary mostly from medium dense to very dense. The consistencies

B-5, 36.4 of the silty and clayey soils vary mostly from medium stiff to very stiff.

B-6, 38.7

B-7,37.3 Borings B-3 through B-7 were cone penetration borings advanced using a No. 2

McKiernan-Terry air hammer. The soil description is not available.

North Mathilda B-1,25.4 Borings B-3 and B-6 encountered mostly silt, clayey silt, sandy silt and silty
Avenue UC, Br. No. B-2,24.3 clay, interbedded with silty sand, poorly-graded sand and poorly-graded gravel
37-0179 (1957) B-3,25.8 to the maximum depths drilled, approximately 110 and 120 feet. The

B-4,24.3 consistencies of the silty and clayey soils vary mostly from soft (between about

B-5, 24.1 15 to 25 feet deep) to very stiff. The apparent densities of sandy soils are

B-6, 24.4 mostly medium dense and dense.

B-7,24.8

B-8, 24.8 The rest of the borings were cone penetration borings advanced using a No. 2

McKiernan-Terry air hammer. The soil description is not available.

South Borregas B-5,31.1 Four borings were drilled to depths from approximately 64 to 103 feet bgs.

Avenue POC, Br. No. | B-6, 30.5 The borings encountered about 3 to 4 feet of fill underlain by primarily clayey

37-0663 (2005) B-7,31.1 soils with isolated layers of clayey sand, poorly-graded sand with silt, poorly-
B-8, 30.5 graded sand with clay, well-graded sand with silt and gravel, and silty sand with

gravel. The consistencies of the clayey soils vary from medium stiff to hard
with consistency increasing with depth. The sandy soils are generally medium
dense and dense. Fat clay about 4 to 10 feet thick was encountered below the
fill in Borings B-6, B-7 and B-8, and also at deeper elevation in Boring B-6.

North Borregas B-1,17.4 Four borings were drilled to depths from approximately 62 to 103.5 feet bgs.

Avenue POC, Br. No. | B-2,15.7 The borings encountered predominately clayey soils with isolated layers of

37-0664 (2005) B-3, 18.7 well-graded sand with silt and gravel, silty sand with gravel, silty sand, and
B-4,19.7 clayey sand. The consistencies of the clayey soils vary from medium stiff to

hard with consistency increasing with depth. The sandy soils are generally
medium dense and dense. Fill of 3.5 to 5 feet thick was encountered in the top
in Borings B-2 and B-3. Fat clay about 5 feet thick was encountered below the
fill in Boring B-3, and also encountered at deeper locations in Borings B-2 and
B-3.

1. Elevations are assumed to be based on NGVD29 datum for 1957 LOTBs and NAVD88 datum for 2005 LOTBs.
2. The summaries generally follow the soil classification and description shown on the as-built LOTBs.




Geotechnical Design & Materials Report

Mathilda Avenue Improvements at SR 237 and US101
Job No. 2014-129-PSE

January 8, 2018

Page 18

Subsurface Soil Conditions of Recent Borings

The subsurface profile encountered in the 2017 exploratory borings consisted of mostly clayey soils
with isolated layers of sandy materials (<=5 feet thick), except Boring R-17-015 in which about 9 feet
thick of saturated, very loose to loose sand layer was encountered at depths from 13 to 22 feet. The
consistencies of the clay mostly vary from soft to very stiff, and the apparent densities of the sand vary
mostly from loose to medium dense. The findings revealed in the recent soil borings are in general
consistent with the as-built LOTB information.

The LOTBs presented in Appendix B were prepared from the field logs which were edited after visual
re-examination of the soil samples in the laboratory and results of classification tests on selected soil
samples as indicated on the logs. The abrupt stratum changes shown on these logs may be gradual and
relatively minor changes in soil types within a stratum may not be noted on the logs due to field
limitations.

Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter
unforeseen variations in the soil conditions during construction nor is it practical to determine all such
variations during an acceptable program of drilling and sampling. Variations in subsurface soil
conditions, if encountered, generally require additional geotechnical investigation to further evaluate
subsurface soil conditions. Supplemental funds should be included in the Engineers Cost Estimate to
accommodate any additional geotechnical investigation that may be required during construction.

7.3 Water

7.3.1 Surface Water

The grade at the Project site gently slopes down toward the north. The surface water/drainage generally
follows the ground topography and is collected in the local storm drainage system.
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7.3.1.1 Scour

No open water course is located within the Project limits.

7.3.1.2 Erosion

Erosion is an action of surface processes such as water, wind, or gravity that remove particles of soil or
rock from one location to another location. The rate of soil erosion from rain and storm water is a
function of the slope, vegetative cover, and soil properties. Based on the Soil Map of Santa Clara
County from the Web Soil Survey of USDA (2016), the entire Project area is underlain by soils with a
map unit named “Urbanland-Hangerone complex (map unit symbol: 145).”

The potential hazard of soil loss from unpaved roads and trails is based on soil erodibility factor K,
slope, and content of rock fragments. The hazard is described as “slight,” “moderate,” or “severe.” A
rating of “slight” indicates that little or no erosion is likely; “moderate” indicates that some erosion is
likely, that the roads or trails may require occasional maintenance, and that simple erosion-control
measures are needed; and “severe” indicates that significant erosion is expected, that the roads or trails
require frequent maintenance, and that costly erosion-control measures are needed. It should be noted
that, for areas previously experienced grading, construction, excavation or fill, the erodibility is
expected to have been changed significantly. Generally, for paved roads and trails, erosion hazard may
be considered slight. For unpaved areas, the erosion hazard may be considered moderate or severe.

Baseline Environmental Consulting (BASELINE, 2015), in a Preliminary Geological Assessment
report for the Project, states that soils with erodibility factors between about 0.25 and 0.4 are
moderately susceptible to water erosion and K factors greater than 0.4 are highly susceptible to water
erosion. The mapped soil “Urbanland-Hangerone complex™ at the Project site has a soil erodibility
factor (k) of about 0.37 (BASELINE, 2015), indicating moderate susceptibility to water erosion.

The existing embankment slopes have established landscaping to help control erosion. It is
recommended that construction of the proposed Project be undertaken during the dry season or
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winterization measures be implemented. Newly graded slopes should be treated with erosion control
measures. Uncontrolled runoff could wash away soils, block the storm drains, and damage the stability
of embankments, pavement, and structure foundations.

Best management practices (BMP) such as temporary silt fence, temporary ESA fence, fiber rolls,
temporary soil stabilizer, temporary erosion control, temporary construction entrances/exits, temporary
construction road, temporary concrete washouts, temporary stockpile covers, and temporary drain inlet
protection may be used on this Project. The existing vegetated surfaces will be preserved or re-
landscaped with plants, soils, mulch or blankets. Implementation of surface drainage and slope
treatment is important and should be incorporated in the Project plans. Landscaping should be planned
to protect any new slopes and should be in accordance with “Erosion Control” of the Caltrans Standard
Specifications and Caltrans Best Management Practices.

7.3.2 Groundwater

Groundwater was encountered at depths approximately from 8.5 to 13 feet deep (Elev. 10 to 25 feet) in
8 relatively deep borings during drilling (2017). The as-built LOTBs show that the groundwater level
varied from approximately 8 to 18 feet deep (elevations from approximately 11 to 25 feet) during
previous drilling. It appears that the groundwater encountered in the recent and previous borings are in
general consistent with each other. Groundwater may vary with passage of time due to seasonal
groundwater level fluctuation, surface and subsurface flows, ground surface run-off, and other factors
that may not be present at the time of investigation. The groundwater levels encountered in the
previous and recent borings are presented in Tables 7.2 and 7.3, respectively.

TABLE 7.2 - SUMMARY OF PREVIOUS GROUNDWATER LEVEL (as-built LOTBS)

Structure and Year of Field Boring No. and Approx. Approx.
Exploration Approx. Ground Groundwater Groundwater
P Surface Elev.! (ft) Depth (ft) Elev. (ft)
Mathilda Avenue OC, Br. No. B3 334 182 52

37-0177 (1957)

Route 237/101 Separation, B-4,35.2 10.0 25.2
Br. No. 37-0178 (1957) B-6,38.7 18.0 20.7
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Structure and Year of Field Boring No. and Approx. Approx.
Exoloration Approx. Ground Groundwater Groundwater

P Surface Elev.! (ft) Depth (ft) Elev.! (ft)

B-1,25.4 13.0 124

North Mathilda Avenue UC, B-4,24.3 12.9 114

Br. No. 37-0179 (1957) B-5,24.1 13.0 111

B-7,24.8 133 115

South Borregas Avenue POC,
Br. No. 37-0663 (2005) B-8,30.5 80 22:5

1. Elevations are assumed to be based on NGVD29 datum for 1957 LOTBs and NAVD88 datum for 2005 LOTBs.

TABLE 7.3 - SUMMARY OF RECENT GROUNDWATER LEVEL (2017)

Approx. Approx.
Boring No. ?u ??;::Eizof Eftj) GroSr?dwater GroSr?dwater Me;)sezjtfe?*r:en t
Depth (ft) Elev.! (ft)
R-17-003 31 8.5 225 4/6/2017
R-17-006 20 10 10 3/28/2017
R-17-009 30 11 19 3/27/2017
R-17-010 35 12 23 3/27/2017
R-17-011 38 13 25 4/4/2017
R-17-013 31 12 19 3/28/2017
R-17-014 32 9 23 4/6/2017
R-17-015 31 8.5 22,5 4/6/2017

1. Elevations are assumed to be based on NAVD88 datum.

Groundwater elevation could significantly vary in the event of a ‘normal’ rainfall period or following
an El Nino event. Also groundwater may take time to recharge or react to such changes and therefore
seasonal fluctuations or the extreme conditions as noted above may or may not affect the groundwater
immediately following such event. Therefore, it is all the more important to not rely on such transient
measurements of groundwater level for the design and construction of any underground improvements.
Instead, it is recommended to make conservative assumptions in establishing groundwater depths for
design and construction of this Project.
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7.4 Project Site Seismicity
7.4.1 Ground Motions

The Project site is located in a seismically active part of northern California. Many faults exist in the
region. These faults are capable of producing earthquakes and may cause strong ground shaking at the
site. The Caltrans Fault Database (V2b, 2012) and Acceleration Response Spectrum (ARS) Online
(V2, 2012) contain known active faults (if there is evidence of surface displacement in the past
700,000 years) in the State. Table 7.4 summarizes active faults in the close vicinity of the Project site
with use of the Caltrans ARS Online (V2, 2012) and with the middle of Mathilda Avenue as a
reference point. The maximum moment magnitudes represent the largest earthquake that a fault is
capable of generating and is related to the seismic moment. The attached Caltrans ARS Online Map,
Plate No. 5, shows the location of the fault system relative to the Project site.

TABLE 7.4 - CALTRANS ARS ONLINE DATA
Max. Moment

Approx. Distance

Fault Name Fault ID Magnitude Fault Type Rrup/Ry (Miles)
(Mmax)

San Andreas (Peninsula)

2011 CEM 134 8.0 SS 9.68/9.68
Silver Creek 148 6.9 SS 4.56/4.56
Hayward

(Southern extension) 149 6.7 SS 8.16/8.16
Cascade fault 153 6.7 R 3.94/3.94
Monte Vista-Shannon 154 6.4 R 5.35/5.34

Rrup = Closest distance to fault rupture plane

Rx = Horizontal distance to the fault trace or surface projection of the top of rupture plane
SS = Strike-slip fault

R = Reverse fault

7.4.2 Ground Rupture

The Project site is not within the State designated Alquist-Priolo Earthquake Fault Zones. Based on the
Caltrans ARS Online report (V2, 2012), no mapped evidence of active or potentially active faulting
was found for the site. The closest fault is Cascade fault that lies at approximately 3.94 miles
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southwest of the Project site. Therefore, the potential for surface fault rupture at the Project site
appears to be low. The impact of the earthquake is considered to be minimal with regard to the
roadway widening project. Roadway maintenance should be expected if pavement distress or damage
occurred after seismic events.

8.0 GEOTECHNICAL ANALYSIS AND DESIGN

8.1 Dynamic Analysis

8.1.1 Parameter Selection

No major structures are proposed for this Project. A design acceleration response spectrum (ARS) for
structures is not required for roadway widening. However, the Caltrans ARS online tool (2012) was
used to estimate the peak ground acceleration (PGA). Based on the soil boring data, an average shear
wave velocity for the upper 100 feet of soils (Vso) at the Project site was estimated to be 200 m/s
according to the guidelines presented in Caltrans Methodology for Developing Design Response
Spectrum for Use in Seismic Design Recommendations (2012). The PGA at the Project site was
estimated to be approximately 0.58g. The estimated earthquake magnitude at zero period is 6.6. The
above seismic parameters represent a hazardous level of 5 percent in 50 years probability of
exceedance (or 975 year return period). Caltrans standard plans for retaining walls and bridge standard
detail sheets (“XS” sheets) for a sound wall supported on retaining wall are applicable to sites with a
ground peak acceleration of 0.6g and less. The Caltrans bridge standard detail sheets are applicable for
a sound wall supported on retaining wall for this Project.

8.1.2 Analysis

Modification of the northbound and southbound US 101 ramps to Mathilda Avenue requires new
embankment fill up to 10 feet in height. Global slope stabilities were analyzed using the Slope/W V8
program by Geo-Slope International (2007) with Spencer method. The Spencer method satisfies both
moment and force equilibriums. The embankment slopes with drained (static) and undrained (pseudo-
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static) soil conditions were evaluated based on the subsurface profiles encountered in Borings R-17-
003 and R-17-011 drilled in the embankment fill areas. Per Caltrans Guidelines for Structure
Foundation Reports (2009), a seismic factor equal to one third of the horizontal peak acceleration and
not exceeding 0.2g shall be used for pseudo-static slope stability analysis. The site with a pseudo-static
factor of safety equal to or greater than 1.1 shall be considered to have adequate stability. A seismic
coefficient of 0.2g, equal to 1/3 PGA (PGA=0.58g at the Project site), was adopted for the pseudo-
static slope stability analysis. The analysis produced factors of safety greater than 1.5 under both static
and pseudo-static conditions, which suggests that the embankment slope stability would be acceptable
during the service and seismic events. The computer printouts of the slope stability analysis are
attached in Appendix D.

8.1.3 Liquefaction Potential

Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary but
essentially total loss of shear strength under the reversing, cyclic shear stresses associated with
earthquake shaking. Submerged cohesionless sands and silts of low relative density are the type of
soils, which usually are susceptible to liquefaction. The susceptibility increases with decreasing
relative density (reflected by the number of blows to drive a sampler), and decreasing fines contents.
According to the AASHTO Bridge Design Specifications (BDS, 2012), sandy or silty soils with
corrected SPT blow counts equal to or less than 25 is susceptible to liquefaction. Clays are generally
not susceptible to liquefaction.

The liquefaction potential for the Project was evaluated on relatively deep soil borings (25.5 to 41.5
feet deep) according to the procedure proposed by Youd, et al. (2001). The sandy soils encountered in
Borings R-17-003 (approximately from 13 to 18 feet deep), R-17-013 (approximately from 22.5 to
25.5 feet deep), and R-17-015 (approximately from 13 to 22 feet deep) appear to be potentially
liquefiable. The estimated post-liquefaction settlement is about 1 to 3 inches within the boring depths
drilled. Potentially liquefiable soils were generally not encountered in other borings drilled for the
Project. The liquefaction analysis results are provided in Appendix D.
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The Maps of Quaternary Deposits and Liquefaction Susceptibility in the Central San Francisco Bay
Region, California (Witter et al., 2006), were referred to in evaluation of the liquefaction potential at
the Project site. According to these maps, the liquefaction susceptibility is classified as “high” for the
Latest Holocene alluvial fan deposits and “very high” for the Modern stream channel deposit. The
liquefaction susceptibility is classified as “very low” to “low” for the Early Quaternary deposits and
Late Pleistocene deposits, and “moderate” for the Late Pleistocene deposits and Holocene deposits. It
appears that the Project site is situated in a zone having moderate liquefaction susceptibility. A
Liquefaction Susceptibility Map, part of the publication pertinent to the site, is attached on Plate No. 6.

In our opinion, liquefaction potential exists only at isolated locations at the Project site. Since no major
structures are planned for this Project (except a sound wall replacement and two overhead sign
structures), localized post-liquefaction settlement should have minor impact to the Project. For a
roadway widening project, there is no need to implement a mitigation program and the aerial type of
settlement can be repaired in a routine maintenance program, if necessary. The soil liquefaction impact

on the sound wall and overhead sign structures should be minor. The sound wall and overhead sigh
structures can be repaired if damaged during a seismic event.

8.2 Cut and Excavation

No major unsupported cuts and excavations are planned for the Project.

8.2.1 Stability

The subject was considered and was determined to be not applicable to the Project.

8.2.2 Rippability

The proposed excavations are anticipated to be in native soils or roadway fills. Rippability does not
appear to be a concern for construction.
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8.2.3 Grading Factor

Fills may be imported from outside borrow sources. The source of borrow is unknown at the time of
report preparation. Usually, the volume of imported borrow will shrink after compaction at the job site.
Based on previous experience, for preliminary estimate, a grading factor of 0.9 may be assumed for
import materials. The on-site materials, if tested to meet the criteria of imported borrow, can be treated
as imported borrow.

8.3 Embankments

The proposed US 101 off-ramp modification requires embankment fill not exceeding 10 feet high.
Borings R-17-003 and R-17-011 were drilled at the northeast and southwest quadrants of the Mathilda
Avenue and US 101 intersection, respectively, where the embankment fill is required. Boring R-17-
015 was also drilled close to the new fill area northeast of the Mathilda Avenue and US 101
intersection. Settlement due to the new fill is estimated to be about 2 to 3 inches in the upper about
25.5 to 36.5 feet thick of soils (maximum depths drilled). Most settlement is in the over-consolidation
range and should occur during fill placement. Less than about 0.5 inches of settlement is in the
normally-consolidated range and should occur after the fill placement is completed, which is
considered to be tolerable to roadway pavement and structures. The impact of fill settlement on the
embankment should be insignificant. The settlement estimation as well as the time required for normal
consolidation stabilization of soils are contained in Appendix D.

The Caltrans Highway Design Manual (HDM 2015), Topic 304 “Side Slope”, provides information
regarding the embankment slope gradient. In our opinion, the fill slopes should not be steeper than
2H:1V. Slopes up to 1.5H:1V may be workable if they are protected by asphalt or concrete paving. It
should be noted that local irregularities such as loose layers and pockets and seepage might require
flatter slopes. Proper drainage and erosion control measures are important to maintain the overall
stability of the slopes. Regular slope maintenance is important and should be planned. Landscaping
should be planned to protect the new slopes.
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The embankment fill should be placed in accordance with the guidelines provided in the Caltrans
Standard Specifications and Highway Design Manual. Fills to be placed on existing slopes should be
keyed and benched into the slope. For the fill to be placed on existing slopes (not behind a retaining
wall), it is recommended that the fill to be placed on the slopes be over-built and cut back to the
proposed grade to improve compaction of the slope face. Appropriate drainage should be provided for
the embankments.

8.4 Earth Retaining System

The originally proposed retaining wall northwest of the Mathilda Avenue and US 101 intersection is
eliminated and instead, a standard concrete barrier Type 60C is proposed with grading behind the
barrier. Refer to Caltrans standard plan A76A (2015) for subgrade preparation underneath the barrier.
A portion of existing sound wall replacement will be supported on retaining walls, which is discussed
in a separate foundation report.

8.5 Culverts

8.5.1 Corrosion Investigation

Uncoated subsurface steel and concrete structures are susceptible to corrosion based on the moisture
content, texture, acidity, electrical conductivity, and sulfate and sodium content of the soil. The
corrosion investigation was performed on selected soil samples in general accordance with the
provisions of California Test Methods 643, 417 and 422. Table 8.1 presents a summary of the
corrosion test results.

TABLE 8.1 - CORROSION TEST RESULTS

Boring Depth Minimum Resistivity Chloride Sulfate
No. (ft) pH (ohms-cm) Content (ppm) Content
(ppm)
R-17-006 6 7.80 1,980 135.6 80.5
R-17-009 11 7.69 1,260 9.8 45.5
R-17-013 3 7.33 860 33 10.1
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. - L . Sulfate
Boring Depth Minimum Resistivity Chloride
No. (ft) pH (ohms-cm) Content (ppm) Content
(ppm)
R-17-014 10 7.59 1,500 11.4 52.3

Caltrans defines a corrosive area in terms of the resistivity, pH, and soluble salt content of the soil
and/or water. For structural elements, the Caltrans Corrosion Guidelines (2015) considers a site to be
corrosive for foundation if one or more of the following conditions exist for the representative soil
samples taken at the site:

e Chloride concentration is greater than or equal to 500 ppm
e Sulfate concentration is greater than or equal to 2,000 ppm
e pHis5.50r less

Based on the test results, the on-site subsurface materials are considered non-corrosive. The guidelines
presented in the California Amendments to the AASHTO BDS (2012), Section 5.12.3, for the
minimum cement factor and cover thickness may be used for the substructures.

8.5.2 Culverts

For selection of pipe material for culvert and storm drain applications, it is our understanding that the
AltPipe computer program is used by Caltrans to assist designers. The AltPipe program is a web-based
tool (http://dapl.dot.ca.gov/design/altpipev7/). The computations performed by AltPipe are based on
the procedures and California Test Methods described in Chapter 850 of the Caltrans HDM (2015).
The AltPipe program is intended for use during the final design. In addition to soil corrosivity data,
required input data includes abrasion level, 2 to 5 year storm flow velocity, and height of cover, which
should be determined while finalizing the drainage design. The AltPipe analysis results are provided in
Appendix G.
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8.6 Minor Structure Foundations

8.6.1 Overhead Sign Structures

Two single post type overhead sign structures are proposed. The sign structures will be supported on
CIDH concrete piles using Caltrans standard plans. The information of sign structures and foundation
recommendations are presented in Table 8.2. The CIDH concrete piles for overhead sign structures are
subject to vertical loads, lateral loads, bending moments, and torsion moments. Analysis was
performed for behavior of the piles based on the loads provided by the Design Team (Table 8.3) and
subsurface soil conditions. The calculations show that the pile capacities developed from the friction
resistance are adequate for vertical and torsional load demands.

TABLE 8.2 - SIGN STRUCTURE FOUNDATION RECOMMENDATIONS

. . S Pile Cut- . Reference | Reference
Sign Approximate Pile Dia. Pile Depth :
- Post Type . off Elev. Standard Soil
Structure Location (in) (0 (ft) Plans Boring
0S2-2
. - 75.27 Rt NPS 14 R-17-003
(Léﬁt;\i/gln%ht SMI1”48+50 | “t7 =% 3 30 10 24858 | Ra7.010
0S4-1
. - NPS 14
(Lightweight “1\2?;930';%1 e 36 185 16 s48,549 | R-17-006
OH Sign) o

TABLE 8.3 - LOADS AT TOP OF PILE

Load oSt 1
Vertical (Kips) 5.9
DL only
Moment (k-ft) 31.0
Vertical (Kips) -
DL+ LL
Moment (k-ft) -
Vertical (Kips) 5.9
DL + Wind Shear (Kips) 3.9
Torsional Moment
46.4
(k-ft)
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0S2-2
Load 0S4-1
Resultant Moment
77.0
(k-ft)

The lateral pile capacity was analyzed using the LPILE V6.0 computer program. The geotechnical soil
parameters in Tables 8.4, and 8.5 were adopted for the LPILE analysis. Both p-multiplier and y-
multiplier were taken as 1.0. The LPILE analysis results show that the top pile deflections are less than
0.25 inches that are considered acceptable. The subsurface conditions were thus adequate for the use of
Caltrans standard foundation for the two sign structures. The pile capacity calculations and LPILE
analysis computer printouts for the two sign structures are included in Appendix D.

TABLE 8.4 - LPILE PARAMETERS FOR 0OS2-2 (Boring R-17-003)

Effective
ApPpProx. Generalized Soil LPILE Soil Strength K Eso Unit Wt
Elevation (ft) Profile Soil Type (pci) (in/in) (pcf) '
Stiff Clay w/o Free _
31to 23 Lean Clay Water (Reese) C =1,400 psf N/A Default 125
23t0 18 Lean Clay Soft Clay (Matlock) | C =500 psf N/A Default 62
1810 13 Silty Sand Sand (Reese) ¢ =28° Default N/A 62
Mod. Stiff Clay w/o _
13t0 0.5 Lean Clay Free Water C =700 psf N/A Default 62
TABLE 8.5 - LPILE PARAMETERS FOR 0S4-1 (Boring R-17-006)
Effective
Approx. Generalized Soil LPILE Soil Strength K Eso Unit Wt
Elevation (ft) Profile Soil Type (pci) (in/in) (pcf) '
Stiff Clay w/o Free _
20to 12 Lean Clay Water (Reese) C =1,500 psf N/A Default 125
Stiff Clay w/o Free _
12102 Lean Clay Water (Reese) C =1,500 psf N/A Default 62
Mod. Stiff Clay w/o _
2to-4 Lean Clay Free Water C =700 psf N/A Default 62
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. . Effective
Approx. Generalized Soil LPILE Soil Strength K Eso Unit Wt.
Elevation (ft) Profile Soil Type (pci) (infin) (pch)
Mod. Stiff Clay w/
4t0-115 Lean Clay e Wats | C=850psf N/A Default 62

8.6.2 Sound Wall

A portion of existing sound wall would be replaced with a sound wall supported on retaining wall
(Type 5SWB), retaining wall (Type 7SW), or concrete barrier (Type 736SV on cast-in-drilled-hole
(CIDH) concrete piles) to accommodate realignment and widening of the northbound US 101 off-ramp
to Mathilda Avenue. Caltrans bridge standard detail sheets will be used for special design of the sound
wall. The design of sound wall is discussed in a foundation report under a separate cover.

8.6.3 CIDH Piling

Refer to Section 12.7 for construction of CIDH concrete piles. Entering into CIDH holes for
excavation or inspection is not anticipated for this Project. The overhead sign structure locations can be
classified as “potentially gassy” according to Tunnel Safety Orders specified in Section 110.12 of the
Caltrans HDM (2015). It is advisable that proper Cal-OSHA or other regulating procedures be
followed for notice of the classification and any special orders, rules, special conditions, or regulation
to be used at the job site.

8.6.4 Other Minor Structures
Other minor structures for this Project may include traffic signal and lighting systems and minor

drainage structures. The foundation design of these minor structures should be according to Caltrans or
City standard plans. No geotechnical investigation is required.
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9.0 STRUCTURAL PAVEMENT

9.1 Laboratory Tests on Subgrade Material

The bulk soil samples collected along Mathilda Avenue at the pavement subgrade level were screened
in the laboratory, and three representative samples were tested for R-values. The tests result in R-
values of 14 (B-2), 18 (B-6) and 28 (B-8). The subgrade soils appear to be mostly lean to fat clayey
materials with moderately to highly expansive potential. In consideration of subgrade soil variation and
uncertainty, an R-value of 10 is recommended for pavement design.

9.2 Recommended Structural Pavement Sections

Design Designation

In accordance with Caltrans HDM (2015) Topic 103, US 101 at the proposed northbound deceleration
lane to the new Mathilda Avenue off-ramp has the following design designation:

ADT (2020) = 80,650 (one way)
ADT (2040) = 87,200 (one way)
DHV = 16,180 (2040)

ESAL = 14,279,060 (20 year)
D=50%

T=3.9%

V=70mph

Tl =125

Climate Region = Central Coast

It is our understanding that flexible pavement sections with HMA surface will be used for this Project.
According to the Caltrans HDM (2015), the top portion of HMA surface layer (maximum 0.20 feet)
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can be replaced with a same thickness of Rubberized HMA (gap-graded). An R-value of 10 is adopted
for pavement design of the on-site soil. The pavement sections should be designed not only to satisfy
the structural adequacy but also thick enough to overcome soil expansive pressure. Based on the
expansion pressure test results during the R-value test (B-2), the minimum covering thickness should
be 2.10 feet. The design includes a layer of subgrade enhancement geotextile (SEG) Class B1 between
the subgrade and base or subbase rocks if the pavement sections are supported on the on-site soil. If
pavement sections are supported on a minimum of 4 feet of imported fill with a minimum of R-value
of 15, no SEG is required. Tables 9.1, 9.2 and 9.3 provide recommended new HMA pavement
sections. The calculations of structural pavement sections are attached in Appendix D.

New Ramps
TABLE 9.1 - FLEXIBLE PAVEMENT SECTIONS (20 year design life)
Structural Pavement Sections (ft)
Design TI Assumed Option 1 Option 2t Option 3*
Life (yr) R-value Full-Depth . , )
HMA2 AS HMA AB HMA AB AS
10 1.25 1.0 0.55 175 0.55 0.75 | 1.10
(on-site soil)
20 10 T
(import filly? 1.20 - 0.55 1.60 0.55 0.75 0.90

HMA: Hot Mix Asphalt (Type A)

AB: Aggregate Base (Class 2) with R-value equal to 78

AS: Aggregate Subbase (Class 2) with R-value equal to 50

1. The design includes a layer of subgrade enhancement geotextile (Class B1) between subgrade and AB or AS if the
pavement sections are supported on the on-site soil.

2. The top portion of HMA can be substituted by Rubberized Hot Mix Asphalt, Gap-graded (RHMA-G) to the maximum
equal thickness of 0.20 feet if rubberized HMA is preferred.

3. The import fill underneath the design pavement sections must be a minimum of 4 feet thick.

4. The AS is required to overcome the expansive soil pressure and to facilitate construction.
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NB 101 / Mathilda Ave. Off-Ramp Auxiliary Lane

TABLE 9.2 - FLEXIBLE PAVEMENT SECTIONS (20 year design life)
Structural Pavement Sections (ft)

Design TI Assumed Option 1! Option 2! Option 3*
Life (yr) R-Value Full-Depth
- 4 2 2
HMA2 AS HMA AB HMA AB AS
0 1.60 10 | 065 | 230 | 065 | 1.00 | 1.40
(on-site soil)
20 125 15
(import ill)? 1.55 -- 0.65 2.10 0.65 1.00 1.20

HMA: Hot Mix Asphalt (Type A)

AB: Aggregate Base (Class 2) with R-value equal to 78

AS: Aggregate Subbase (Class 2) with R-value equal to 50

1. The design includes a layer of subgrade enhancement geotextile (Class B1) between subgrade and AB or AS if the
pavement sections are supported on the on-site soil.

2. The top portion of HMA can be substituted by Rubberized Hot Mix Asphalt, Gap-graded (RHMA-G) to the maximum
equal thickness of 0.20 feet if rubberized HMA is preferred.

3. The import fill underneath the design pavement sections must be a minimum of 4 feet thick.

4, The AS is required to overcome the expansive soil pressure and to facilitate construction

Mathilda Avenue and Moffett Park Drive

TABLE 9.3 - FLEXIBLE PAVEMENT SECTIONS (20 year design life)
Structural Pavement Sections (ft)

Design TI Assumed Option 11 Option 2t Option 3!
Life (yr) R-Value 2 iimme
HMA AS* | HMA? | AB | HMA? | AB AS
(on-s?:[g soil) 1.50 1.0 0.60 2.10 0.60 0.95 1.25
20 115 15
(import fill)® 1.40 - 0.60 1.90 0.60 0.95 1.05

HMA: Hot Mix Asphalt (Type A)

AB: Aggregate Base (Class 2) with R-value equal to 78

AS: Aggregate Subbase (Class 2) with R-value equal to 50
1. The design includes a layer of subgrade enhancement geotextile (Class B1) between subgrade and AB or AS if the

pavement sections are supported on the on-site soil.

2. The top portion of HMA can be substituted by Rubberized Hot Mix Asphalt, Gap-graded (RHMA-G) to the maximum
equal thickness of 0.20 feet if rubberized HMA is preferred.

The import fill underneath the design pavement sections must be a minimum of 4 feet thick.

The AS is required to overcome the expansive soil pressure and to facilitate construction.

> w

It is our understanding that at some locations, a deep lift section is desirable to accommodate staging,
traffic control, and constructability. While at the other locations due to utility concerns the sections
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would need to be thinner. In addition, “Rapid Strength Concrete Base (RSCB) with final HMA lift is
planned for sliver widening and narrow median areas. Based on our discussions with the VTA, City
and Designer, additional pavement sections are provided in Table 9.4. Please note the
recommendations in Table 9.4 are not regular design but to accommodate the construction needs.

TABLE 9.4 - ADDITIONAL PAVEMENT SECTIONS OPTIONS (CITY’S RIW)

Structural Pavement Sections (ft)
Design TI Assumed Option 4 Option 5 Option 6
Life (yr) R-Value
Full-Depth HMA HMA AB SEG HMA RSCB SEG
10

20 115 (on-site soil) 2.50 1.50 0.33 B1 0.60 1.25 B1

HMA: Hot Mix Asphalt (Type A) AB: Aggregate Base (Class 2) with R-value equal to 78

RSCB: Rapid Strength Concrete Base SEG: Subgrade Enhancement Geotextile Class B1

Subgrade pumping maybe encountered during earthwork construction depending on the weather,
moisture condition of the subsurface soils, and surface drainage conditions. Equipment mobility may
also be difficult if the subgrade is wet. In which case, the subgrade soils may require reworking,
aeration, or over-excavation and replacing with SEG and AS (minimum 12 inches) to facilitate
earthwork construction.

9.3 Existing Pavement Rehabilitation

The Project will rehabilitate Mathilda Avenue, as well as a portion of Moffett Park Drive (West)
between Mathilda Avenue and Innovation Way. Some locations will need inlay and others overlay
with paving fabric to maintain the existing grade. Any pavement rehabilitation under SR 237 would
need inlay because of vertical clearance issues.

Engineering procedures for flexible pavement and roadway rehabilitation are discussed in the Caltrans
HDM (2015) Topic 635. Rehabilitation strategies include overlay, mill and overlay, and remove and
replace. If entire HMA surfacing and any portion of the base are to be removed, remove and replace
should be conducted. Caltrans recommends that if the removal depth is more than 1 foot, the pavement
sections be designed as new or reconstructed.
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A pavement deflection test was conducted by PEI on December 27 and 28, 2016 to determine the
existing pavement structural adequacy. The test was conducted in each through travel lane in
accordance with California Test Method 356 with Dynaflect method. HMA surfacing thicknesses are
calculated based on the deflection measurements and Traffic Index, and adjusted for reflective crack
retardation and ride quality if necessary. The current overlay design procedure is for a 10 year period.
Adjustment is needed for a 20-year service life, in which the new HMA layer is expected to be thicker
(generally 125-130 percent more). Alternative HMA overlay materials such as RHMA-G may be used
to reduce the overlay thickness required (with limitation). The existing failed section showing cracks
and severe deterioration would require a total dig-out and replacement with a full depth section before
an overlay is applied. In general, if repair work area exceeds about 40 to 50 percent of the total area it
is not considered to be cost effective for overlay. The areas that require a total dig-out should be
confirmed prior to construction. A deflection analysis report discussing pavement structural evaluation
and rehabilitation recommendations is prepared by PEI under a separate cover. Please refer to the PEI
report contained in Appendix F for rehabilitation options.

PARIKH previously performed visual evaluation on the existing pavement conditions at the Project
site and summarized the observations in a geotechnical memorandum in January 2015. The PARIKH
memorandum is provided in Appendix E for reference.

10.0 MATERIAL SOURCES

There are several commercial sources of asphalt, concrete, and aggregate products in the area. Table
10.1 lists some of available commercial suppliers in the area.

TABLE 10.1 - SOURCES OF IMPORTED BORROW

Approx. Haul Distance
(one way, mile)

Source Location

3800 Bassett Street,

Granite Construction, Co. Santa Clara, CA 95054 5
. 11711 Berryessa Road,
Graniterock San Jose, CA 95133 8.5
Reed & Graham, Inc. 690 Sunol Street, 11

San Jose, CA 95126
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11.0 MATERIAL DISPOSAL

It appears that majority of fill sections will require imported borrow materials. Surplus of cutting
materials can generally be hauled away and disposed to regular disposal sites. Any material generated
during construction that is considered unsuitable as roadway subgrade, backfill, or topsoil should be
properly disposed of offsite. Prior to excavating, materials should be tested for contamination in
accordance with the recommendations of the environmental report. Disposal of aerially deposited lead
(ADL) and other contaminated material (if any) is beyond the scope of this report.

Refer to the Final Preliminary Site Investigation report prepared by BASELINE, dated May 2017 for
any potential hazardous waste materials located within the Project limits (including disposal of ADL,
lead paint materials, asbestos materials, etc.) and proposed measures for hazardous materials
management and disposal.

12.0 CONSTRUCTION CONSIDERATIONS

12.1 Construction Advisories

These sections are written primarily for the engineer responsible for preparation of plans and
specifications. Since these sections identify potential construction issues related to the Project, it may
also be of use to the Agency’s representatives involved in monitoring of construction activity. The
field investigation performed by this office primarily addresses design issues and was not planned
specifically to identify construction issues.

The Project site is the existing city streets and highway ramps. Therefore, traffic control and
construction staging is required to maintain traffic flow during construction. There are numerous utility
lines at the site. The contractor should verify the utility lines, be aware of the existing conditions and
plan the construction activities accordingly. It is possible that unknown old buried utilities or
abandoned structures, concrete rubble, etc. are located at the site that require special equipment and
additional efforts to remove them.
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The borings encountered mostly clayey materials with sandy layers and roadway fill near the existing
ground surface. In our opinion, conventional equipment maybe used to excavate the on-site subsurface
materials. Localized subgrade pumping may be encountered during earthwork construction depending
on the weather, subsurface moisture, and surface drainage conditions. Equipment mobility may also be
difficult if the subgrade is wet. In such a case, the subgrade soils may require reworking, aeration, or
over-excavation and replacing with dry granular fill to facilitate earthwork construction.

Prospective contractors for the Project must evaluate construction-related issues on the basis of their
own knowledge and experience in the local area, on the basis of similar projects in other localities, or
on the basis of field investigation on the site performed by them, taking into account their proposed
construction methods and procedures. In addition, construction activities related to excavation and
lateral earth support must conform to safety requirements of OSHA and other applicable municipal and
State regulatory agencies.

12.2 Construction Consideration that Influence Specifications

All grading and compaction operations should be performed in accordance with the project
specifications and the current Caltrans Standard Specifications. A geotechnical engineer or the
Resident Engineer should observe all excavated areas during grading and perform moisture and density
tests on prepared subgrade and compacted fill material.

Avreas to receive fill should be clean of vegetation, shrubs, trees, and their roots. Zones of soft, organic
or saturated soils could be encountered during site grading. Loose materials will be left after the
removal of large trees. Where such conditions are encountered, deeper excavation may be required to
expose firm soils. Deeper excavation may also be required in areas of demolition of existing structures.

Any fill materials imported to the Project site should be non-expansive, relatively granular material
having a plasticity index of less than 15 and a minimum sand equivalent (SE) of 10. The maximum
particle size of fill material should not be greater than 4 inches in largest dimension. It should also be
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non-corrosive, free of deleterious material and should be reviewed by the Geotechnical Engineer. In
addition, imported fill within 4 feet of pavement subgrade should have a minimum R-value of 15.

The contractor should verify the existing utility line conditions, and these locations should not be used
for stockpiling of borrow materials. Any utility conflicts with proposed construction should also be
reviewed prior to construction. There may be excavations that are proposed near existing utility lines.
Contractor should take precautions to protect the utilities from damage caused by such excavations.

12.3 Waiting Period

As discussed in Section 8.3, the proposed US 101 off-ramp modification requires embankment fill not
exceeding 10 feet in height. Most settlement would occur during fill placement and less than about 0.5
inches of settlement would occur after the fill placement is completed in the normally consolidated
range. Based on our previous experience with Caltrans projects, a standard waiting period of 30 days
prior to foundation and pavement construction is recommended. The waiting period serves as a
contingency for the estimated consolidation settlement within the over-consolidated range.

12.4 Working Platform

Soft and loose, saturated native soil deposits may be encountered at the bottom of excavation. In such
case, working conditions at the bottom of excavation may become difficult; equipment used at the
bottom of the excavation may lose mobility, etc. The contractor should take adequate measures to
minimize the disturbance of the sensitive deposits at the excavation subgrade. The contractor may
minimize the disturbance of sensitive deposits or mitigate existing soft ground conditions by
constructing a working platform at the bottom of the excavation. The working platform may be
installed by 1) over excavating about 2 feet below the planned subgrade; 2) placing a stabilizing
subgrade enhancement geotextile at the bottom of the resulting excavation; 3) backfilling with 2-inch
crushed rock, compacted AB, or other such approved bridging material. The contractor may use other
methods of subgrade stabilization. The contractor’s proposed method should be reviewed by the
geotechnical engineer.




Geotechnical Design & Materials Report

Mathilda Avenue Improvements at SR 237 and US101
Job No. 2014-129-PSE

January 8, 2018

Page 40

12.5 Construction Dewatering

Groundwater may rise up to above the footing excavation. Groundwater may cause instability of
excavation walls and bottom (piping, erosion, blow-outs, etc.) and difficult working conditions. For
excavation below the groundwater table, construction dewatering will be required. The contractor
should evaluate the subsurface conditions before selecting a dewatering method, which may include
shoring, sumps or tremie slabs. Groundwater should be lowered to at least 2 feet below the bottom of
excavation to prevent wet soil condition. Designing dewatering system should be the contractor’s
responsibility. Design dewatering system should be the contractor’s responsibility. The Caltrans
Standard Specifications (2015), Section 19-3.03B(5), provides guidelines for water control and
foundation treatment.

All dewatering systems should be properly designed to prevent pumping soil fines with the discharge
water. The contractor should sample and test the groundwater for soil fines content from the discharge,
as needed. If soil fines are pumped, the contractor should revise their dewatering operations.
Otherwise, failure of shoring, partial instability of trench bottom resulting in intolerable ground
settlement / movement of existing utilities and unsafe working conditions may occur. The contractor
should provide discharge sampling locations for each pump. The contractor is encouraged to perform
their own investigation, test program, etc. prior to construction in order to satisfy their design
requirements for an effective dewatering program. Contractor should confirm the design groundwater
level (for shoring) prior to actual construction.

12.6 Temporary Excavation and Shoring

Excavation will be required for installation of foundations. According to OSHA Safety Standards,
temporary excavations with personnel working within the excavations should be sloped or shored if the
excavations are deeper than 5 feet. All excavations for the Project should be made and supported in
accordance with OSHA standards. For excavations up to 20 feet deep in homogenous soils, OSHA
guidelines state that the maximum allowable slope should be 1H:1V for clayey soils and 1.5H:1V for
sandy soils. It should be noted that the slope ratio recommended by OSHA is for temporary,
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unsurcharged slopes and properly dewatered conditions. Traffic and surcharge loads should be set back
at least 15 feet from the top of the excavations unless they are accounted for in the design. Flatter trench
slopes may be required if seepage is encountered during construction or if exposed soils conditions differ
from those encountered by test borings. The excavation should be closely monitored during construction
to detect any evidence of instability, soil creep, settlement, etc. Appropriate mitigation measures
should be implemented to correct such situations that may cause or lead to future damage to facilities,
utilities and other improvements.

A shoring system may be necessary for the excavation. The selection, design and performance of
shoring system should be the responsibility of the contractor. The contractor should have the shoring
system designed and signed by a registered civil engineer in California. The shoring system should be
designed to be relatively rigid and with as many supports or struts as necessary to prevent excessive
straining and deformation of the supported soils. Trench boxes/shields are not recommended since they
are primarily for protection of workers from cave-ins and similar incidents and do not provide support
to the excavations.

12.7 Construction of CIDH Concrete Piles

Caltrans standard specifications (2015) Section 49-3 “Cast-in-Place Concrete Piling” should be
referred to for construction of CIDH concrete piles. The contractor should carefully examine the
subsurface conditions and make their own interpretation and perform independent study on the
constructability of the piles.

Due to presence of granular material and groundwater, raveling or caving is expected, which may
require additional drilling and cleaning effort and may increase the concrete volume for the piles. The
use of temporary steel casing and/or slurry displacement method should be anticipated at all times to
maintain the integrity of the piles. It is prudent to make the contractor aware of these conditions so that
they take appropriate steps to comply with the standards and maintain the integrity of the CIDH
concrete piles. Mitigation and repair procedures for CIDH anomaly should be anticipated. All pile
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excavations should be observed by a geotechnical engineer prior to the placement of reinforcement and
concrete so that if conditions differ from those anticipated, appropriate recommendations can be made.

Vertical inspection pipes for acceptance testing should be provided in all CIDH piles that are 24 inches
in diameter or larger, except when the holes are dry or when the holes are dewatered without use of
temporary casing to control groundwater. The acceptance test should include Gamma-Gamma Logging
and may also include cross-hole sonic logging. Gamma-Gamma Logging should be performed in
accordance with California Test Method 233 Standard (CT 233) to check the integrity of CIDH
concrete piles. CT 233 defines pile rejection criteria based on the statistical principles of mean and
three standard deviations to analyze the homogeneity of a pile. Anomalies detected should be
evaluated by the Designer for their significance and potential impact on design and to see if mitigation
plans are required. Details of the acceptance testing and Gamma-Gamma Logging are contained in
Caltrans specifications and CT 233.

12.8 Construction Monitoring and Instrumentation

In general, the construction subject of monitoring and instrumentation was considered and was
determined to be not significant for the Project. However, contractors may need to monitor their
excavations that are in near proximity to existing utilities or other improvements.

12.9 Hazardous Waste Considerations

No hazardous waste was observed during the filed investigation. Refer to the Preliminary Site
Investigation report (BASELINE, 2017) for any potential hazardous waste materials located within the
project limits (including disposal of ADL, lead paint materials, asbestos materials, etc.) and proposed
measures for hazardous materials management and disposal.

12.10 Differing Site Conditions

The soil conditions described in this report are based on available boring data. It should be noted that
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these borings depict subsurface conditions only at the locations drilled. Because of the variability from
place to place within soils in general, and the nature of geologic depositions, subsurface soil conditions
could change between the explored locations.

Early communication should be made between the Resident Engineer, the Contractor and the
Geotechnical Engineer as soon as conditions that differ from those established in this report are
recognized by any of the parties. Additional recommendations could be provided if such conditions
arise.

13.0 RECOMMENDATIONS AND SPECIFICATIONS

13.1 Summary of Recommendations

If the Designer has questions or concerns regarding any of these recommendations, or, if conditions are
found to be different during construction, the Geotechnical Engineer who prepared this report should
be contacted. Additional fieldwork, analysis or changes in recommendations may be required. These
services may be provided under a separate authorization, as necessary. A concise summary of the
geotechnical recommendations is presented below:

e Peak ground acceleration = 0.58g;

e Mean earthquake moment magnitude at zero period = 6.6;

e Soil boring data indicate that the subsurface soils consist of predominantly clayey soils with
isolated sandy layers;

e Groundwater was encountered at depths of approximately from 8.5 to 13 feet (Elev. 10 to 25
feet) during drilling (2017);

e Soil liguefaction potential is considered to have minor impact on the Project;

e Caltrans standard plans can be used for design and construction of overhead sign structures;

e Normally consolidated settlement after the embankment fill placement is completed is about
0.5 inches that is considered to be tolerable; and

e The structural pavement sections for the Project include flexible pavement sections (Section 9).




Geotechnical Design & Materials Report

Mathilda Avenue Improvements at SR 237 and US101
Job No. 2014-129-PSE

January 8, 2018

Page 44

13.2 Recommended Material Specifications

Unless otherwise stated, all materials specifications should conform to the Caltrans Standard
Specifications (2015), including but not limited to the following: Earthwork, Structure Backfill,
Pervious Backfill Material, Geotextile, Thermoplastic Pipes, Concrete, bond breaker, Hot Mix Asphalt,
Aggregate Base, Aggregate Subbase, and Lean Concrete Base, etc.

14.0 INVESTIGATION LIMITATIONS

Our services consist of professional opinions and recommendations made in accordance with generally
accepted geotechnical engineering principles and practices and are based on our field exploration and
the assumption that the soil conditions do not deviate from observed conditions. No warranty,
expressed or implied, of merchantability or fitness, is made or intended in connection with our work or
by the furnishing of oral or written reports or findings.

The scope of our services did not include any environmental assessment or investigation for the
presence or absence of hazardous or toxic materials in structures, soil, surface water, groundwater or
air, below or around this site. An Initial Site Assessment report has been prepared by others.

Unanticipated soil conditions are commonly encountered and cannot be fully determined by taking soil
samples and excavating test borings. Differing soil conditions may require that supplemental funds be
made for the construction phase to perform additional investigation if required.

This report has been prepared for the proposed Project as described earlier, to assist the engineer in the
design of this Project. In the event any changes in the design or location of the facilities are planned, or
if any variations or undesirable conditions are encountered during construction, our findings and
recommendations shall not be considered valid unless the changes or variations are reviewed and our
recommendations modified or approved by us in writing.
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This report is issued with the understanding that it is the Designer's responsibility to ensure that the
information and recommendations contained herein are incorporated into the Project and that necessary
steps are also taken to ensure that the recommendations are implemented during construction.

The findings in this report are valid as of the present date. However, changes in the soil conditions can
occur with the passage of time, whether they are due to natural processes or to the works of man, on
this or adjacent properties. In addition, changes in applicable or appropriate standards occur, whether
they result from legislation or from the broadening of knowledge. Accordingly, the findings in this
report might be invalidated, wholly or partially, by changes outside of our control.

Respectfully submitted,
PARIKH CONSULTANTS, INC.

7 W\/ V. dawrid

Peter Wei, PE, GE 2922 Y. David Wang, PhD, PE 52911
Sr. Project Engineer Project Manager

PE 52911

EXP._12/31/18
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NOTES:

Standard Penetration Test Sampler: 1.D. = 1.4";
0.D. = 2" Modified California Sampler: I.D. = 2.5";
0.D. = 3" Hammer Assembly: A 140 Ib hammer with

a 30" drop (Automatic Hammer)
This LOTB sheet was prepared in accordance with
the Caltrans Soil & Rock, Logging, Classification,
and Presentation Manual (2010)

See Caltrans 2015 Standard Plans A10F, A10G and
A10H for Soil and Rock Legend.
All dimensions are in feet unless otherwise shown

Base map was provided by WMH.
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NOTES:

Standard Penetration Test Sampler: 1.D. = 1.4";
0.D. = 2" Modified California Sampler: 1.D. = 2.5";
0.D. = 3" Hammer Assembly: A 140 Ib hammer with

a 30" drop (Automatic Hammer)
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See Caltrans 2015 Standard Plans A10F, A10G and
A10H for Soil and Rock Legend.
All dimensions are in feet unless otherwise shown

Base map was provided by WMH.

DIST| COUNTY ROUTE

POST MILES SHEET
TOTAL PROJECT No

TOTAL
SHEETS

04| sSCL

237, 101

2.1/3.3
45.2/45.8

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE

The State of California or its officers

shall not be responsible for the accuracy or

or agents

completeness of scanned copies of this plan sheet.
R-17-01
013 VTA
3331 N FIRST STREET BUILDING B
San Jose, CA 951
e PARIKH CONSULTANTS, INC.
R-17-014 2360 QUME DRIVE, SUITE A
A CA 131
ROUTE 101 SAN JOSE, 9513
"C" LINE
t t t t t t t } t } } } {
3 4 385 6 7 8 9 390 1 2 3 4 395
SCALE: 1"=50’
| s ; |
+ 135 S|z
o~ + |3
o0 | = n
MO D (=
K kS
je] ? B
& &
]
40 — R R R R E TR REEEEET TR e R e PP PEPP PP PEREEEPRREE = LT REREEEEEEEEEPEETEEPPEREPRPPPPPP — 40
Fat CLAY (CH); shff dark gray; moist; med|um to high ~Elev. 31.0 . . : .
1 e R R IR £ B R lGstioty fires PP 2 0 165 9rays_moish_medium 1o n EALND e e e s R 77 B R T Fat- CLAY. (CH) stiff;- dark- gray; me|sf -medium- to high - - - e oo — 30
P ! . . . [T4T25¢ : plasticity fmes :
. . . ) . . 61725 .
: ‘——SANDY lean CLAY (CL) stiff; grayish brown; wet; fine : : : ' Lean CLAY (CL) medium sfiff: brown: wel: medium
: . SAND; low to medium plashcdy fines. . : : : : plasticity. fines. ! >
20 —rro e T SAD (SH)7 edium dense; biown: -v'«-e'f- mediim T o o - OWS,; Hleve ~19:0" [ 9} 28 FAAG G ey (UC=0.45 1sf). T — 20
fo fine SAND: (+#4=0.0%, -#200=47.4% : 03-28-17 : . i GRAVEL; o et 1727 i
——Lean CLAY (CL); saft; gray; wet; low ploshmfy fines : 25 ray; some fine some brave UP 0 1/2" dia.
- —_-SILTY_SAND (SM); loose; brown; wef; fine SAND; . 1 (uc=0.9 Tsf)
£ 10 oo U)LY 9AND, (SN, fooses orowr; el fine AN ... e e e EEEE ey - ERES L — 10 —
Ej medium” fo h\g'h p['usﬁmfy fines. . . : i —-SILTY SAND (SM); loose; wet; fine SAND; some Gravel —
. Lean CLAY ( med|um stiff; gray; wet; med|um to high : : ] up to 1/2" dig. : L
— plasticity fmes PP 1.25 ftsf. . 14 . et . L
(Lietd, Pl= 26‘ UC 135 is1). . . Lean CLAY (CL); loose; medium stiff; TlghT grayish brown; w
= s . . medium plasficity fines.
O O e N Brown, T Tomormansssmsnennnes AR Pt P [J2]25 @@ """"""""" R — 0 =
- . . . . Stiff; gray O
< - : Poorly graded SAND with GRAVEL (SP); dense; 75 =
> : brownish gray; wet; coarse fo fine SAND. - - @@ <t
[ . X 04-06-17 . . . . . . 4 >
_ . . inat _3.5 . . : . .
—1O e e Terminafed af .Elev. .~=3.50. ... . e e e e e e e e 1 2T 177 Y77 | L
w10 : ERI = 75% : : : : : ; 0 -
. 03-28-17
. . . . . . . . . Terminated at Elev. ~—105 . . .
. . . . . . . . . . ERi = 70% . . . .
_20_': -------------- CooTTrrrrre oo oo ST oo T poorrrrrrrrrrrr coooTTorrrTr ST ST oo —-20
S30 b R S e R R R, o o SRR R e s s —-30
: : _ PROFILE
L nan : : : : : Vert, : 1" = 10’
| C LINE | | | | | | | | | | | | Hor. : 1" = 50
383+00 384+00 385+00 386+00 387+00 388+00 389+00 390+00 391+00 392+00 393+00 394+00 395+00
PREPARED FOR THE BRIDGE NO.
ora B | 1M OUYANG L. S. Bhangoo & V. SANTOS PETER WEI MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101
PESIGN OvERS(oHT FIELD INVESTIGATION BY: STATE OF CALIFORNIA PROJECT ENGINEER POST WILES
Sion ore pate CHECKED BY ) pe R WET PATE: MARCH TO APRIL 2017 DEPARTMENT OF TRANSPORTATION LOG OF TEST BORINGS 5 OF 5
DESIGN GENERAL PLAN SHEET (ENGLISH) (REV. 03/14/12) ORIGINAL SCALE IN INCHES ! [ ! [ ! [ UNIT: 0000 DISREGARD PRINTS BEARING REVISION DATES Sheer | or
FOR REDUCED PLANS 0 1 2 3 PROJECT NUMBER & PHASE: 0413000204 CONTRACT NO.: S13089 EARLIER REVISION DATES  ———a

=> 9:27:44 AM

=> 1/14/2017 TIME PLOTTED

=> ogouthier DATE PLOTTED

FILE => LOTB.dgn

USERNAME



DIVISION OF ENGINEERING SERVICES - GEOTECHNICAL SERVICES
As-Built Log of Test Borings sheet is considered an informational document only.
As such, the State of California registration seal with signature, license number
and registration certificote expirafion dote confirm that ‘this is o true ond

accurate copy of the original t. This drawing is availoble and presented
only for the i of any bidder, controctor or other interested party.
DIST. | COUNTY | ROUTE POST MILES-TOTAL PROJECT | “neet| JJatql > :
o 4 SCL | 2371101 | 237-PM 2.7/3.3; 101-PM 45.2/45.8
- 57 / -
o in 2/29/2016 [
Al CIVIL_ENGINEER BATE L= (38 ) D38 S (7

MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101 PROJECT —F‘Ej _E

LOG OF TEST BORINGS [
MOTE: A COPY OF THIS LOG OF TEST BORINGS 1S . { M 5 i
“— 'WWAILABLE AT OFFICE OF STRUCTURE MAINTENANCE [V | BRIDGE No. | £l
AND TVESTIGATIONS, SACRAENTO, CALIFORNIA |EA! 04-4H2900 .
Sheet) of |, ..z f e 8= \ Bours pHI e————m—

1. s g D

i
¢
2
=4 = L] =
al
Py k4 E A 3 — pyre ot —
3 [ = N . EL 4725 i
= 9 n .
I\: n iy k3
%
x b W)+ RN e | W
L o Ty Ml 3
s AN ] L nt g2 z
"h == i il TF.3 t £l T2.0 ] 2
- I—ﬁu = —a &£ 22-5 'g V2ol bt e ] L=
™ i ’
3 E.Zazs B go2s )2 e : 50
] 4
) f < é Sheahth, campact morties
< 3 1/ LuFFBron Hine sandy s
& x e e TP IS R E
' : > Ehonle comoact Grey =
SR - __ Brtai B9y Fine scrd LSIE4] 4‘;
& 2 Foram Ser .
L S I Sory n.-wcy c'z{e ,;‘rruv ez I,
T & " EXz e cAzy 7
U) 1 I T l "&l_.‘b')_'d--!;ﬂ"f) sa{r\d ¥ oo
P~ 7 .
l ; e 0 salt o ST ; E
q 7= b o 72
ul | ! Ty st o -
a. - 2 . -
é; o Y . C
2 S morfice Freer?
=324 2 - P oy e o
_I . = ~ Eﬂ ]
— o a | . e e )
DEEE = £ ! 3 :
= g e S R e < N 4 f :
Mmoo VIR s ity o [o3 53 : 20 :
o &) E : - : — —¥ — : % ( i
NELI| [e=z =35> o : 22 /) ‘ I
= . T 7a ECEEL I3 ) R ) - * Fli s Ao trafion’ N P it p—i " i
q (3 8 8 Jivesage Pepadranon Brg \/::ua (Tens) . L4 - P eeamy maaad s .;-:9 ¥ C'I'ht-l; 7 \ —_— tinu. Featra Munmum:, m,;i: ey Sruet me ptﬁj/m :; . i :
DALl 5 i DS £ 2oy 0l THR e ) B L oL ot BN |22 g s % 1. v
ST T s we 0 o . eh . 3¢ B3 Exl e et ro |7 umam Eensfualtan —_—
i Bra.Valve (Tans) Bra aluelToml 400 i M e sar oz fa Ay 2] . 7ues. s ~C2ECegs S
s e e e L Maximum. vt ~ENR- o “ENR B ro e arab 3l Peve SBiTenzlie 2
ol Femm Sl fav 1SS S, =i Bc Fo ) e - I
B Vilua (TEms)
e ' B s e ] dasisian " gt
e ATy r/
e e ey =S cEey Pime sancy 5 e a--sr -4
P B =T |- Ve o S aray Sofive el g— -5
= wraosres L :’E;a;p =7
i BESEE B ' BM USCEES G
R %
t N S NSt grde —grT e Sran: gL S50 F &5 e B e a0 bl sTAZES £
0; very rine FARdy Fily iy "fu: "CTBIRADOE ELEV BT S57 Z st @it Soms dine /: =0 : e o
o i =
y TS T ST Z [ — .
§ Faact - Serre Sty ©fdy SndSers ﬁo e
bk Darae gezy meE o 3G 1 coNTRACT No. 0=
i s 5 DATE QFe TTED JAW 5 we2 -7 AT S
b e A=28-57 — - i ey S,
E206E AS B P
SeALE [ =D q
n NEER P L
FSINERT ERCINEER -
FAIRE EPRip T S o :
B0 —————— = e-rr e =
— 80— ] 2 = ¥
T = :
L _E & E M O P E R A T 1O N 5 NOTES
FicaTion oF MATERIAL BASED oM ST RrApE Size LiMiTs LEcEnp oF EanTh MATERIALS Y Torpa—— “thecs =
- ﬁ e :
- DiaGRAM SHOWING THE BASIS FOR ESTIMATES @ IWTY CLAY ar € PeneTrRomETER [« m::ﬂn uhﬂulwdwlnmol :um is bated upon fisld inspection and
. OF GRADE SIZE DSTRIBUTION USED IN DETER- GRAVEL LaYEY SILTY g 24" - = i nal to Betons imply mechanical anohyi
sic- MINATION OF CLASS MAMES. e - e Ca NI JEME—,‘__ o
7\ % |F GRAVEL 1S PAESENT IN APPRECIABLE . Lo g | J [E] sauren torme (orv) S SrranTatan oe PusLIS woRNS
&% ", AMOUNTS THE TERM "GRAVELLY" MAY AHD a1 E ( {am-v: nﬂbfm Mo countH B O WIBATE
3 % 2 RoTARY Soring (WET)  (Gung —ibf
é \ ”‘Qﬂfaﬂ::stu? :;'in.su‘ﬁ.:?:iu‘: ’ St e FiuL MATERIAL EA x‘ free z’”)‘ (tsing 2 e, Graphic reprasentalon = l@
{ A 4 "COARSES "MEDIUM” AND “FINET m - UDER BORING (DRY) ;:_’: = ?:5?;"., of driving rata 'R@H'-FE T4 /'GB“SE—-EARA:F N
) WHEN USED TO DESCRIBE SAMO, Cray laneous Rock | Pulted puga i ”‘“m,d)
e, SILT AND GRAVEL REFER TO o
A¥ OR Average shin -
\ AEMARD CRAM, SIZ0 BE 20 gne® [ seomenmare Roex @) Core BORIMG it pimn, 5 S LOG OF TEST BORINGS
- . N ) =
o 6] Sanor SILT oR r== t o 1 l C=5p74-14
- P ot T SILTY SAND ﬂ MEeTAMorPHIc Rock { | Test eiv 1" SoiL TUBE ENETRATION Bomin sear AS NOTED |omoee 37-177  |Fuc DRAWING
’ $ 2Lt
[paee voawivs e 572 [PRlez] | | 1 ] ] THE
EEE ~ - ¢ R s cus st L I i s N ey EISi s '
LS 5
- it
T HEHEWY "ERTIFY THAT THIS IS A TRUE AND ACCURATE COPY OF THE ANOVE DOCUMENT TAREN
UWDER MY DTRECTION AND CONTROL OM THTS DATE IN SACRAMENTO, CALIFOHXTA PURSUANT TO
AUTHORLZATION DY THE DIRECTOR-OF PURLIC WORKS.
DATE s - STGHATURE /- X 7 ATTLE .
Cl b 2Dk - v las.i0.66 1 &




[l ‘3-‘*)

A . MNOTES. N
FA 2 ONLY = yo™=Srgt &~ ﬂ'!.:: Br CGW?W
CHANGE OROER., ALL OFMERS CasT-w-Lrace.

2. SPEC.TIP ELEV. WANED ; PHES DRI 7o
TIE DEVERMINED BY EUGINEER AT TIME

i
4 F. PULES DRIVEN BY AMONS CONC.PHE Co. -
i HASHER = JOD. £5-C POVBLE ACTHWG e ; o !
i SOF s - 7 STROKE -~ RAad wr = 63007 mm-’:r ’ ‘
: : ; /9500 Arat ‘ ‘\ !
3 : LG PRE -5 &
: - ! Az LINE PROFILE Hov /058
i " .
: T E m il
i B A S m
| s st s e s e - . IR T . - . B
f @ ke a8 Jﬂ
| . PR : Aoy Y
' (U CRC] - 20, R o R
Efy KO3 =L S5 . ~
i o e T e TS -7 N “e
i S -
5 Mm“';-agex .éaﬂqz
! Compact To danse r —_—
= e ] : i s0
£ ’ | A
T T ! = N— ¢ sott =0
E : : Z¥ 9 doote - sort
: oF Sty chay £
< i ey ﬁa_ema ]
[ ! H . : : ! i !
E sl - S O i ' ) P S H
3 I i . .
bz : ! pe ; ¥
1l i iy~ fAS B !ILT ‘
! Suly wedty iy ; t
— . :vm:‘?a-'qy-@-'een —_ "
E fi—— i o el - e — & £ SR T |
i | ; m 1‘ ¥
R H ifine b coanse. anmgf ¢ i
e S atauel i _ - o
; i 5o L PR Lo sort wen sl ciay 70 !
g . - 3 =i cézmy .1» mﬁ» sama
i i ; Er=l i | very rine
i i = ] /
i i [ =
! 2 : -20- s =
: : . i B 7
o m,dme R T 4
: : i ,-'/ B .szm.«?e pobbie grige=!
AR - - - - _$. gﬂ%ﬂg % é_%m_r%&_mvm
3 . e dra B CiZpey SHT b T e = =
‘ i Fo very fine sand ¢ o 84557
: e, = s-# Yo CW{ ;, i Compacy -adense Srofur : ~
i ! i b ol i H sand fgrave! i s
: 1 / / l . o
i B RO y <0 -+ }-B&
. % R B USCFEE 02 9=
. _,/f o =Y P e . e
! . ESranpaBD Disc &7 €L mT e i VEry STEE grirern s H : .
' : % BT S POT SLSv 6. a2 ke ro i i ) ’ . 8% s
T : 50 Wdh&'ﬂm;ﬂ:&} : . 50 - ) F— 3 1
Fgraves ! N i R %] A
. > L " i ! ‘I
Bt G A 2O S SCALE  WEST 0" )
50 S T areen % rome FR20" o P ,L_ |
78 o357 179 80 e SRS e : i N
St Sre Ly Lecenp or Eartu MATERIALS — o B or 1 NOTES
CLASSIFICAT] : or Eantu_Ma @ Pusior

n;mmnmmmmuhwm
ond to the Spesicl Provision cotompartying this set of plana.

Clauiflootion of sarth material ok chewn on this thest i bosed upon febd inspectics ond &
ool to be comitrued to imply mechanicol asalysls,

DIAGRAI SHOWING THE BASIS FOR ESTIMATES
, OF GRADE STE DISTRISUTION USED 1N DETER=
MINATION OF CLASS MAMES,

IF GRAVEL 15 PRESENT IN APPRECIABLE

Sty CLar o Gma

Cuavey ST . 24" Cons:

B2 g‘a::ull: MATTER Bl samen somme (oav)

GRAVEL

STATE OF CALIFORMLA -
AMOUNTS THE TERM "GRAVELLY" MAY Bigws por e ———
DE ADOED To THE CLASS MAME, VIZ. Ed Romaay somina (wey) (Luing. —f,,,g,,,mﬂ DIV S WATS

“GraveLLy SanD] THE TERMS FiLL MaTeriaL

“COARSE Y “MEDIUM” AND “FINE?
WHEN USED TO DESCRIBE SAND, @ CrLay ﬁ leneous Rock ]
SILT AMD GRAVEL REFER TO al Jer Ha Pulled

CARD GRADE SanDY Cw.m or E
5‘:::'“ b sizE - LAVEY SAND SepmsuTany Rock @ CORE BORING

= - 237/r9¢
EO (ITE SERAZATION

- LOG OF TEST BORINGS

SCALE AS SOwa ismu:&?-z‘is— meEs 37 |ormus £~ 5675~ 14 ;

DIVISION OF ENGINEERING SERVICES - GEOTECHNICAL SERVICES jln.umwm HO.P-5¢ 75 l
As-Built Log of Test Borings sheet is considered on informational document only. - Taiat Mg Aot
As such, the Stote of California registration seql with signoture, license number , -3 . T
and re mmmon certificate expiration date confirm that this is o true ond
accurate copy of the original document. This drowing is availoble and presented A i .
only for the of any bidder, controctor or other interested party.

Theet 1 ot : . . I
DIST. COUNTY ROUTE POST MILES-TOTAL PROJECT i -
| [ [ shebts s emmi

4 | scL | 28701 | 237-PM27/33. 101-PM 4521458 |

7
é"’/ 212872016 "

R GV ENGNEER DATE Yoo, 2
MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101 PROJECT 8, 4 anfrﬂ ct NO’

LOG OF TEST BORINGS et ot -Dufe Completed
WGTE: & COPY OF THTS 106 OF TEST BOADWS TS cut BRIDGE No. et Documem NQ

m[uau AT OFFICE OF STRUCTURE MAINTENANCE
INVESTIGATIONS, SACRAMENTO, CALIFORNIA  |EA:  04-4H2800 ¥

Sheet| of pF TRANSPORTATION - BICACFILN CALE 1= S0

EAmn BoRING (DRY)

Sanpy SILT oR 1
Sy Sano H MeTasmonemic Rock § | | Test pir

] . L PUTAO NS e

e LT P S - LARE - B, W A=

i)

AS BUILT PL’ NS

ScaLE  1"z20

700

500
T T T T _J.____°n°_J____°J°__l__.__°i°___ o




_ bPDF -

— DIVISION OF ENGINEERING SERVICES - GEOTECHNICAL SERVICES
As-Built Log of Test Borings sheet is considered on informational document only.
As such, the Stote of Californio registrotion seol with signature, license number
and registration certificate expirafion dote confirm that “this is o true and Pile #
uocur'g?e copy of the original document. This drowing is available and presented He #1{
only for the e of any bidder, controctor or other interested party.
DIST. | COUNTY | ROUTE | POST MILES-TOTAL PROJECT | Shet'| shordh o
4 | scL | 2371101 | 237-PM27/3.3 101-PM 4521458 | &
7 ol .
e TTT T =i 2B
212912016 & Jls
BATE ”,: &
MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101 PROJECT =~ & ap) \“5
3 o~
LOG OF TEST BORINGS oy s S % Ilh
TE: A COPY OF THIS LOG OF TEST BORINGS IS : . = ! [
T AAILULE AT OFFICE oF STRETIRE WNTEMACE cus | BRIDGE No. | = sz’ I
AND INVESTIGATIONS, SACRAMENTO, CALIFORNIA  |EA:  04-4H2900 5 4 B
Sheet| of o ¥ £ S
< 2 .
Tl ) iy o | - [®
i EL24AS N b - & 13925 I8 A of ¥
. | - [% w k] X LY
¥ ®R KN ] | | 9
$ X8 N 5 < vl xR 1
0y : " L9 e | Vg
B e s %%33 R ‘33 = EL 76 G5 I X . ___‘%"J ! gl%—— e B [ 30
i E &-8 #iating ground|fina &5 a2
i e L P i £r. 228 ! q £l ot 2wt £ 2a% AT S |
Z cf;?:gr ;rr::: ) 5 s Fomie grawe/
o il = 2 —
PR S s Ao 3liphfly Cormpact o
sand Jema grove/ ¢ smals sana F prave/
Sreme concrefions :
Compachk rroffled Buwr® Yon '
| £ gray sitty sordf graves | v o s e e f)
Sor# f very sof¥ dan
yc_yf;‘ S KT Sifhy clay =T A Seft bufE wtt
0% = S -
Dense brown sarnd _: TEEE o il oiiie
£ | greves seme it VORLS 7 grey = ot
E 7 ;;,fr merdsed e 0
” Frey clayey s/t
(14 ’/ ’," Sy clay - Sorme |
& ] i oy, /.9 et A sraves
~, ¥ s, ™ "
u N sy = # e -
Y claisay &7/ Vary oA Sdee
1w A aday f Sur
0] W elayey St
g 4 Compac?r drown -30
E Ssand §F gravel =
S ofive graceily v = =y
SR . ,—M PA
M Oenve ofive clfmarn - SEEE rmavrfed deown, =
i mectivmm son Fan f blue - grey
Sy cray Fa
LDense olive ro dork oy . 503 5 I o clayey Jand
grey Fine Yo coarse smnd . ToNs ARG Mdximum TToNS BRE ! -5
Grovel . ENR ENR 1
| Very cFifE matiled
Very stir#" mort/ed ! gray - blue & grey
blue - grey clayey | clay
i E Fo Sy .:/y ey AT s s | —éo
— + T TEEE Slee Grey
. 1 clayey st f
:‘L: by SAATE motiiac Llia- F | f efayey Fine send
% Srey clayey ISP T el ! =
R
I —- — AR B L S Tl e L b F A e _;5._50”)}’“('* ofive——— R =P
X AS BUILT PLANS| s
iy edium sand
B FroFit.e ern T o] Madigm
. 7 - sof XIS EET OF FIARS M:5 COMRMGIED 70 y
% : C()nTrCICT NO bO-yTc 2/ : RN PR OORRESPOND TO THE 1as LitiT® Ei‘iiisﬁ*ﬁ” % -80
ils —_ i i A B 1ES 7
- Date Completed .. BM- USCF G5 2-878 ~CHE -/95F STCTNRER cm—,ﬂﬁ,ﬁ'ﬁﬁm V) surr sting
r S Arass oise =Humpee’ ‘Z &7 " VA ity e/a
; Dcocument No #os02¢es | - et ima POC Base - 2asar B 120433 7 Sier i
2 -90 —- ST e e AR e bl S — E—— — P =50
: 207 i 208 209 z
£ A on STaAN L LeGEND OF EARTH MATERIALS L€ o E N O or B oriwg gpenr o T 10N S - " oo NOTES "
o ' PLAN OF ANY BORING M~ . " ere =
o DIAGRAM SHOWING THE BASIS FOR ESTIMATES | [P0 9’4' Sty Cuay om ROME’ I
OF GRADE SIZE DISTRIBUTION USED 1N DETER- GRAVEL CLAavey 5.._1-“ GP!'IIE' AR Clouffication of earth mhkunhrmm this sheet is bosed upon Field Inspection and i
MINATION OF CLASS HAMES, = . g, @ 24" Cone PgngTRoMETER Ton Hala &1 Y Mt Bl not 1o be comitruad fo Imply mechanical o
» n‘%‘ 1P GRAVEL 13 PRESENT N APPRECIAULE 5] sano Q’i b i A, [E] samprer soming (orvd ) Graundmaiar surivon Casing drivan — it iah o R oSNNS 26 Sum AoAN
I solp, AMOUNTS THE TERM "GRAVELLY” maAY Blows par Fool S dira of ssmplar (inchaes) P kN
% AYAVAVA BE ADDED TO THE CLASS MAME, WIZ, % E' RoTaRy Borina (WET) rm;gmr-‘m 7 .-m?b af # wmight ﬁ’:v 0
*n“g v “GRAVELLY 3ANDY THE TERMS Siur Fiul MaTeriaL EA oA 12* Free rull) ehg 3 with o 30" EALELLA onsolication Tent ¢ aseends et Fod o P
"COARSE” "MEDIUM® AND "FINE" UORR BORIMA (DAY, A drep, or 3 nated) Elav. MEKiprnan~Te B of chivigrate T Y
4 WHEN USED TO DESCRIBE SAND Cuay B8 1oneous Rock m _{" ] Uncorions comprasg o L] o A e 7| vy NORTH MATHILDA AVE. UNDERCROSSING
SILT AND GRAVEL REFIR To % & &l JET BominaG Pulied ppe s Ficmatag me Shagt or sy nated) 23
? T‘ ATANDARD GRADE SIZE ANDY LLAY. O s L~ Estimatod msferisl chnge A i 3eest
3 AVAV %!ﬁ ,o ooy SRS B scomanrane Rock | ) cons sonwe ol S ety @A it churge. 10103 e S Wty Buaia o8 LOG OF TEST BORINGS
e - e poin
) 2 i s = ° 71 Sawpy SILT OR == diate o baring . :
P §|.L PLACEM TAGLS. 3 Sty Saun m MeTAmorpiic Rock rl.--J. Test piv 1" Soi. TUBE W BengTeaTiON Bomy scaLe AS MOTED IBRIN: 37-179 IFII.é,'dj |mumm-. L=5676=12
il B e ———r

BRIL, DRAWING NI, I 5678 A L

1 HEKERMY THATIFY THAT THTS T8 A TRUE AND ACCURATE COPY OF TR ANOVH ’lDtt:lM"’Il“ TAKEN
UNDER MY DIHECTION AND CONTHOL O THTS DATE IN SAURAMENTO, CALIFOHNTA PURSUANT TO
AUTHORTIZATION BY THE DIRECTOR OF PUSLIC WORKS.

DATE # . SIGNATUI, : z FTITLE

rfastio.com - . . L L ; 2 = N .-z,



DIVISION OF ENGINEERING SERVICES - GEOTECHNICAL SERVICES

As-Built Log of Test Bori

sheet is considered an informational d t only.

As such, the State of California Il_':?isfmbm seql with signature, license number
ond registration certificate expirafion date confirm that this is o true ond b ILOMETER HEET
.8 accurate copy of the original document. This drawing is available and presented IST | COUNTY ROUTE TOTAL PROJECT No |SHEETS
g only for the convenience of any bidder, controctor or other interested party. 04 ScL 101 72.4 {45 0)
‘ﬂiv 5 §§ DIST. | COUNTY | ROUTE POST MILES-TOTAL PROJECT Mm T Jotql : .
T gE 32 4 SCL 2371 237-PM 27/3.3; 101-PM 45.2/45 8 err!c
"* . :; Eg 7
2 2 3 & 4
B %éé !5‘ ge 202912016 SITE PLAN FOR BORING LOCATIONS) \ ‘ L PROFESSIONAL
d g @ ﬁ" 33 CIVIL_ENGINEER, DATE
g § § §E§ MATHILDA AVENUE IMPRCVEMENTS AT SR 237 AND US 101 PRCJECT
& gj.y L ] g §§§ LOG OF TEST BORINGS i PLANS APPROVAL DATE
E %E; 5 X WOTE: A COPY OF THIS LOG OF TEST BORINGS IS s BRIDGE No. e o Jhe Stote of Coifomig or its officers or ogents
B H 2 N IWESTIGATIGHS, SACRAMENTO, CALIFORNIA® — |EA? _04-4H2900 u g AL g e
Ei}gii Shoet] of =) = E: eness of efeclronic copies of Ihis plon sheel.
N A PARIKH CONSULTANTS, INC.
gl T | 45 + & 356 SOUTH MILPITAS BLVD
£ 05-8-5 e &, MILPITAS CA 95035
gl & -B- & T e —B=
" 9 Eev. 95 mt & |= 64mm ASPHALT CONCRETE over 178mm Elev. 93 mt £ 3 05-8-6 Hlev. 9.5 ms ;" D OSmB 1:2“‘ .
AGGREGATE BA . 9. . 9. m ASPHALT
5 2 mm | $F8EEAT W GRAVEL (M), foose, 76mm ASPHALT CONCRETE . ACGRECATE BASE __\CRETE over Simim 9
— yellowish brown, moist GRAVELLY LEAN CLAY WITH SAND (CL), i SILTY SAND WITH GRAVEL (SM). medium d
g8 20 le¢eT1 PJ 61 (emn CLAY WITH SAND (CL), very s, (T TImiTe T D o b modkr p!ujﬁnl’w - T S oo WTH GRAVEL (SV), medum dense,
ray, mols o
'..:E [30 Te¢ [ 2 7411931 25 ] e [32_Te4 [ 2 palv73[3% GRAVELLY FAT CLAY (CH), very stiff, black, // = FAT CLAY (CH), very stiff, gray, maist, troce
g ? moist, gravel up to 95mm [45 [84 ] 2 Z 199128 | o004 ond gravel (Disturbed sample)
6 7 7
7 A i i : 2 LEAN CLAY (CL), stiff, light gray, moist, 6
[77 J2 Jea [ 3 7 19.7] 27 | 00 (L ;gﬁ; ;f;;l) brown, medium plasticity 20 |64 3 204 20 17X trace nodules up to 13mm (=34, PI=18Y — [28 [e4 [ 3 % 19.6] 29 _@uww stiff, high plosticity (LL=52, Pi=28)
% Z POORLY-GRADED SAND WITH GLAY (SP-SC), =
2 (32 T4 [ & [ 20227 JGA) POORLY-GRADED SAND WITH SILT (SP-Sw), i medium dense, brownish gray, moist, T TS S ST57] LY SAND WTH GRAVEL (SM), medium dense,
£ = ¥ E E 3 i b z?ez}?ué-gx) brown, wet 7 fine to medium grained (~#§200=11%) a9 21, yellowish brown, wet
E it 3 7 B B Z AL) LEAN CLAY (CL), stiff, dork i 2 3
2 F 3 3 gray, moist,
E Ei‘i i g E 9 J64 ] 5 2 1 19.8] 28 |  LEAN CLAY WITH SAND (CL), firm, gray, wet [4of15 [e4]5 /1 201[ 22 (J0) medium plasticity (LL=34, PI=17) 62 |12 |64 [ 5 é 19.6] 25 V@@Lim CLAY WTH SAND (CL), firm, gray, wet
= 37
z Z : 7 ) (5670264 | & B CLAYEY SAND (SC), very d i 7 i
] Bt i Oo Teil& jmaz] ~-sum i » very dense, groy, molst @ (6 [ 6 /4[] ~-very st lght gray
2 NoLZ %# 0 2 W 0
o s x SANDY LEAN CLAY (CL), stiff, gray, J
§ Sg [s0 (14 [B4] 7 g 20.1] 24 @_"t'” molst, Tow to medium :::urastieit;rI 4 [75/280] 64 | 7 Fx{ 21.8]13 | SIL.TY.SA:?MV"‘“TH”’&"EL (SM), very dense,
2 58 Z '
g v . N SILTY CLAY (CL-ML), 1iff, 7
[20 TeaT 8 /0823 ] —-stiff % Tei [ 8 252 e s )gr:;rymsoilst‘ low plasticity, 50 |64 | B /20321 LEAN CLAY WITH SAND (CL), herd, yellowish
3 /%' %‘ troce fine grained sand 7 brown, wel
) . LEAN CLAY WITH SAND (CL), very siiff, 7% =3
(2 Tse [ s pAnolM9 | “—=siiff (v TeaT 9 ARTE] o0 ot Tow to e (o) plasticily, [ [ [6d [ 3 V7l JOO) ~~firm, fight yellowish brown
7 CLAYEY SAND (SC), yellowish brown, wet % fine grained sand 7
: ——very stiff, mottl 7
(67 [ s [ 10 g 2717 @:Emn GLAY WTH SAND (CL), stf, yetowish % Jei] 0 7 DA | T overy S mottied gioy end -brown, 21z Ter[op maz 00 --stif .
—6 % % -6 | »
g SANDY LEAN CLAY (CL), stiff, gray, wet, trace / - o
@ e[ n A ] ey sond aroy (62 T84 [ i (/70820 | hard [ TaTm ;{/ ST k3
g"ﬂ o 15)
. : R 5 SANDY SILT (ML), hord, mottled groy and brown, =
§ 32 164 | 12 b LRl m9 /2l 8y 112 d 25017 molst, low plasticity, fine grm‘nedgsr::d [36 64 ] 12 % 20.7] 22 @ ——very stiff, low plasticity (LL=28, PI=8) 9 —
(=) _..9 =]
Eg 25 64 % |42 Je4 T 13 é 19.8] 23 LEAN CLAY (CL), hord, brown, moist %
E L 20 5?;4*-"5#“‘;::”]? wi?ND (cL). vary stiff j/; . & medium plasticllaf. truée sand‘ and n::-dulss I Ll ] 64 ] 13 % 20‘}] 23 | ~=herd I——'“
07-06—-05 % é g
Groundwoter was not measured % L)
due to Rotary wosh drilling method — by’
-12 y dril h Z L |
3 s e 18.2] 37 |  FAT CLAY (CH), very stiff, dork gray, 7 =
e “7/‘ moist, high plasticity L T % 188[30 ] ~-very sttf
il p o, & 7 -
%E 3 H . ; EE i ALL DIMENSIONS ARE IN METERS N % 15 i
e 2F B . 82 R AN — i
of 55 §§ g@i i 55 § g8 UNLESS OTHERWISE SHOWN 52 [64 ] 500020223 |  SLTY CLAY WITH SAND (CL-ML), hard, m '
& f PROFILE E : olive brown, moist, low glusuciti 46 64115 < 208{2 | —very stiff - E
3 o SILTY SAND WITH GRAVEL (SM), gray, wet
Vert. 1 : 100 7 2 S
Hor. 1 : 500 i
=18 % Z -18 et
LEAN CLAY (CL), 4iff, olive brown, moist, i
[ el ;: BT AN ClrCLL ey St s rewe ot [ [ 16 ?,; 201[26 ]  LEAN CLAY WTH SAND (CL), hard, gray, wet
Note:
1 %
E§ -2 Standard Penetration Test sampler: I.D. = 35mm; 0.D. = 50mm =91
e Modified California Sampler: 1D, = ; 0.D. =
g p B4mm ; 0.0. = 76mm SANDY LEAN CLAY (CL), herd, e [S0/Zi[ 6% [ T/ 88[34] —-hore, very dense Sity sond ot w
E % Hammer Assembly: A B35S kg hammer with o 762 mm drcp A mottled gray ond brown, moist, low plasticity R: the bottom of somple <
sz (Rope and Pulley) 071105 07-07-05 g
)
L —-24 Croundwater: was: nak msoaursd Groundwoter was not meosured —-24
g 3 g 3 3 E i due to Rotory wosh drilling method due to Rotory wos drilling method g
g3 BN o
c = [ ] +00
R IALL 249 geince ¢ 2R0 s 21450 22 22+50
35 g 185|910 3547 £3 | | [ ] | l | 2
3 =
5|8 5
Zle 2 g £
d 3 E ! Bd 3‘ : oRAWN BY SYAMALA PAMPATI PREPARED FOR THE o g
g £ gfids |3 R. LARD/ L. BHANGOO FRANK WANG 37-0663 SOUTH BORREGAS AVE POC 2
é DESIGN OVERSIGHT FIELD INVESTIGATION BY: STA TE OF CAL'FORNIA 4
S 8] E‘éE — E T PROJECT ENGINEER KILOMETER FoOsT i
=% CHECKED BY . U
83| 1%L e FRANK WANG PATE: 0705 DEPARTMENT OF TRANSPORTATION 72.4 LOG OF TEST BORINGS 2 OF 3}
T Y T e S T I
GEOTECHMICAL LOG OF TEST BORINGS SHEET (METRIC) (REV B,/21/04) cuU 04 ACVISION DATES (PRELIMNARY STAGE ONLY) SHEET gr I3
QRIGNAL SCALE I ILUNETERS 0 D 0 40 s0 s 70 8 9 10 |EA 44120 %?&"-?"&ﬁ"élﬂl‘nﬁgw —— [u-ﬂiﬁ m‘—"l I J | { | | AIQ

[:’-‘TLE => $REQUEST




10T,
bisT | counTty ROUTE S Pa BROJECT N |SHEETS
- -
i f 04 | scL 101 72.4 (45.0)
W B i
wal S T etri
L (SEE SITE PLAN FOR BORING LOCATIONS) \ G
B UE
gl
fE
| B EEl i
2 g9 o
3 ¥ :i
.; g:n ol s PLANS APPROVAL DATE
-2 éig 5 | L 52 Whe Stote of Californio or its officers or ogenls
= - % & holl nol be responsible for the occuracy o
™ o | ~ =) kampleteness of elecironic copies of this plon sheet.
= =) o
Bl | N PARIKH CONSULTANTS, INC.
dfee Hl& gL 356 SOUTH MILPITAS BLVD
K] ol 05-CPT-2 adf 05-CPT-1 0l MILPITAS CA 95035
ol & sl & £
Elwo gl gl 05-B-8
. i 3 % 9 Elev. 3.3 mt co|m Elev. 93 mt e ‘ flev. 83 mt [ ,Fsgmm APHALT SN over- - Beclexiile 9
feHi i, &3 —— mm | GRAVELLY LEAN CLAY WITH SAND (CL),
e | PR ) 15522223 : %é 24 52 1 1 _‘?E]_'&'_ﬂ reddish brown, dry (FILL)
o § EE E FAT CLAY (CH), stiff, black, moist, high plasticity
3 £ % i %% |64 2 W% --m(y stiff, brownish groy, troce nodules of
gt & 6 W, ; sond (LL=56, Pl=34) 6
—— == % W77 LEAN CLAY (CL), firm, mottled d brown, ™|
mm 3 "4 moist, r‘nedinErn )plusr{?cilyTolrnece ?\rondyul?’.: e
2 i POORLY~GRADED SAND WITH SILT (SP—SM),
medium dense, grayish brown, moist,
é 3 29 B4 & giﬂl&l@ fine to coarse grained (+§#4=9%, -§200=7%) 3
& N SILTY CLAY (CL-ML), firm, gray, wet,
3 [P Jee 5 >\_ 19.4[25 |  low plasticity
z
g = S 7 LEAN CLAY (CL), firm, gray, molst,
; o [ _JeaT s / 19.0[30 ]  medium pius({Ici)ly, I;T'::egr:gdu::‘;s
0 g 0
g = 3 SANDY LEAN CLAY (CL), firm, groy, moist,
i — gg medium plosticity, fine to coorse groined
58
ERCEE : 5870 ] SﬂNP‘r SIILTfé‘h;L)émﬁr:ds;::;.dbmwn, maist, .
"3— = - WELL—GRADED SAND WITH SILT AND GRAVEL -
[38 [es [ 9 & 2000 @(SW-SM). medium dense, brownish gray, wel,
fine to coorse grolned (+#4=15%, —§200=5%)
'§ SILTY CLAY (CL-ML), firm, b . ist,
; 12 Tet TORY98[25] prustir.ny(. e ond grovel ey
. \\{ T L
: N ——stiff, moltled b e ot
I:E?__lﬁ_ﬂl_L\M_ij_l Iuwsplustli'gi?y. Elrac?:gdﬁres i -"Q-J.
% £
2 7 LEAN CLAY (CL), tiff, mottled d o
£ § 9 [53 Tss |12 7 19.4] gﬁ_‘ brown, muist(‘ n?ler;i:g T:nlost':rc‘?toy. :ruc?:mrfogu?lzs =g
=148 = ond sand =
sl 1= 7
= 3 [52 Tea | 13 2 20.4] 22 |  —-hord, mottled dork brown and gray g
. \] g
07-07-05 9 L'j
e L
R ——— O
Ci e
EE— > a— y
=
=
AR B L .
i B & & E —19 A
32 gi EE §§. g 3 & o 0 0 20 20 40 s0 10 0 10 20 30 40 i
° E; L-E® L) o Friction Ratic  10-27-2005 Tip( Bec)ring FrictiE)n) Ratio  10-27-2005 Tip( E;c;ing
4 MPa 4 MPa
-1
£ & § —18 DIVISION OF ENGINEERING SERVICES - GEOTECHNICAL SERVICES g
g, As-Built Log of Test Borings sheet is considered on Informational document only.
Bz & As such, the State of California registration seal with signature, license number
SIS e e el B rais o Raseed
AR z PROFILE only for fregy i gaf any b1dder: cm-lmc-lurmor other lnferestegrpurﬂ. Note:
,_:g g; e $ -2 Vert. 1 : 100 DIST. | COUNTY | ROUTE POST MILES-TOTAL PROJECT Sheet] Jetal Standard Penetration Test sampler: 1.D. = 35mm; 0.0. = 50mm -21
5 c‘g s |k j— Hor. 1: 250 ALL DIMENSIONS ARE IN METERS 4 SCL | 237101 | 237-PM 2.7/3.3; 101-PM 45.2/145.8 Modified California Sompler: 1D. = 64mm; 0.0. = 76mm —
g 38 38ks]:s S UNLESS OTHERWISE SHOWN Z. 7 ith o 762 mm d
s s 21292016 Hammer Assembly: A 63.5 kg hammer with a mm drop
RN A ) R D CIVIL ENGINEER DATE (Rope ond Pulle )
s B _o4 MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101 PROJECT Y -24
3 & ; §‘§ . 25 i § E LOG OF TEST BORINGS
= 5 5 8 WOTE: A COPY OF THIS LOG OF TEST BORINGS IS cus BRIDGE No.
G ? < 5es] . 11 E 22+50 22+75 23+00 AN AVESTIGATIONS: SACRAMENTO! CALIFORMIA - f|a= 04-4H2900 23475
ﬁg éaiﬁ‘,;ggéﬁ £= I BRIDGE ¢ | | | Shest | o |
o 3
s g @ g B g
R ] i ] BRIDGE NO. i
o 2l 3 |E5,d (2 PREPARED FOR THE [ H BORREGAS AVE POC :
o R T 1 RRANMN. B SYAMALA PAMPATI R. LIARD/ L. BHANGOO FRANK WANG 37-0663 SOUT A
g g : DESIGN SNRRSICHT, FIELOLINVESTIGATION SR STATE OF CALIFORNIA PROJECT ENGINEER KILOMETER POST (i
8 L 555| ene g S o e LOG OF TEST BORINGS 3 OF 3}
Bigs|{I1La ST AT FRANK WANG e Of0a DEPARTMENT OF TRANSPORTATION 72.4 ) S
T T " U 04 REVISION DATES (PRELIMIMARY STAGE ONLY) EMEET aF E
GEOTECHMICAL LOG OF TEST BORINGS SHEET (METRIC) (REV 6,/21/04) SRIBAL SEALE I MLLMETERS gy Ot gﬁ&&“&m&“ﬂ%@“ M»"(lﬂHWI + | ! 1 | l ﬁ
FILE => $REQUEST

E




DIVISION OF ENGINEERING SERVICES - GEOTECHNICAL SERVICES
As-Built Log of Test Borir_-?s sheet is considered an informational document only.
As such, the State of California registration seal with signature, license number |
and i |sim-honfwrhfrm expiration d}!h'le confirm that this is a true mclt — . TETT DAL
copy of the original document. This drowing is available and presented pisT ROUTE SHEETS
i— 7 only for the convenience of any bidder, controctor or other inferested party. COUNTY TOTAL PROJECT s
?; _Eg 8 DIST. | COUNTY | ROUTE POST MILES-TOTAL PROJECT | Shee'| JJotql 04 SCL 237 RS5.5 (R3.4)
$ i3 _j gl g;i 4 scL | 237101 | 237-PM 2.7/3.3; 101-PM 45.2/45.8 etric
El o8 £
Q
. bl s [SEE SITE PLAN FOR BORING LOCATIONS) \ 4
¥ dog & B[ 5°% DA
§ \JV\MN\ % EE ggi MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101 PROJECT
- 4.2 ila
B i3 1 ﬂi LOG OF TEST BORINGS PLANS APPROVAL DATE
Fju .
i i; : O Tt 1 e r T et |V BRIDGE o, e Sote o Cffori o 1 s o o
& AND INVESTIGATIONS, SACRAMENTO, CALIFORNIA  |EA:  D4-4H2900 Ll khall not be respansle for the accuracy or
..ie Sheet f (=4 Fompleleness of electronic copies of this plan sheel.
i-;ni e o Y L [N
)
= W £ = PARIKH CONSULTANTS, INC.
= ! o <o 356 SOUTH MILPITAS BLVD
o2 o
1B o|& 2 £ o ) MILPITAS CA 95035
i S|z MG o NE
9 5 = o) I 2 05-8-3 S|+ 05-B-4
o |+ —B- = —o= ol 2 6
igii %, gé flev. 53 mt & & - 5 Elev. 5.7 mi S Hev 80mt &S 127
3 £5; . 3. mt eSS 127 g4 05-B-2 152mm ASPHALT CONCRETE mm | 75mm ASPHALT CONCRETE over 75 mm
e £ mm | 100mm ASPHALT CONCRETE over Eev. 48 mt | S GRAVELLY LEAN CLAY WITH SAND (CL), brown, AGGREGATE BASE
= 127 | 76mm ASPHALT CONCRETE over 152mm /
£ 150 mm AGGREGATE BASE dry (FILL) [30 T84T T ¥/101] 28] LEAN CLAY WITH SAND (CL tift
&E 7 ; mm | AGGREGATE BASE FAT CLAY (CH), stff, biock, maist, high plostict 2 HD: (CL), very, sliff
4 [43 Te4 T 1 18.7] 2]  LEAN CLAY WITH SAND (CL). very stiff, SANDY LEAN CLAY (CL), very stiff, green 7 )  stiff, black, meist, high plasticity blackish brown, moist
& 3 dark brown, moist Yedclah Brows and. gray, okt ' 27 |84 [ 2 PA204 22 ucis SoM) [25 [64 12 fm:} ——vary siiff, yellowish brown
. [34 Jea | 2 ? 20.2] 19 ——very stiff, light brown, medium plosticity troce 9 o gravel (FILL) _{ : 1) ——very stiff, dork brown (LL=51, Pi=31) 3
- = SILTY SAND (SM), no recover ~
Z (LL=39, PI=23) ¥ R
y " —~dense, ollve brown, moist, trace grovel (FILL) [57 |10 54 R NEED SILTY Y (CL— - . 26 B4 | 3 20.4] 24 | —=very stiff
" [ Tot [ S/ZE0T5]  ~-ver stif, yelowisn brown, wet % (2 T0_Tot T3 IN[TBST52 )09 SLiv v (GL-ub) fem, matiad brown, mait, Z
g [24 Jss [ 5 Z X JEA) LEAN CLAY (CL), stiff, mottied brown ond groy. N WELL-GRADED SAND WITH SILT AND GRAVEL
< 0 WELL-GRADED SAND WITH SILT AND GRAVEL moist, medium plosticity, troce grovel A7 ——stiff (% Tet [ s =113 @[SW-SM}.medium dense, brown to gray, wet
& [73 Ted | & EEIEE @(j:r:wr n?ne::ﬂf+L,1;1rfz%;y'-ﬁ!do:;§')um to ; 3 SILTY srmn (SM), medium dense, grayish brown, (+§4=30%, -#200=7%) 0
o) 7 9 - [22 T8¢ [ 6 F/f1a8[2s | ~-stiff, mottied brown and gray, trace sity send 7 Tien: e 0 ; ) ALV LEAN CLAY ViTH SAND (L), SUTr, yeliowsh
o % f loyer at —0.7m (6 Tes [5 /qoaas] LA CLAY (CL). stiff, mottled brown and groy, [29 22 164 | 5 1201122 | o< brown, wet, medum plasticity (LL=35, Pl=17)
g (76 |26 [88 [ 5 /// }9_3 LEAN CLAY WITH SAND (CL), very stiff, f @ . | meist, medium plosticity, trace sond % 3 . 3
® % yellowish brown, wet (3¢ [0 [64 [ 7 |/ 159 ~~firm, (bruwn ond groy, low plosticity, trace % f
— nodules (LL=32, PI=3) i
E 3 §5 =3 [ Imls Ve it ] ; 20124 |  ~-very stif, high plasticity L2 [0 16 2] —very st -3
Lo ; gl
é ,g :; 127 |64 [ 8 / 'kB.QJ 24 f ——very sliff, medium plosticity, trace sond g
iy f £E Z ] nodules (72 1% [ 7 Vnas @LEAN CLAY WITH SAND (CL), stiff, mottled brown ~ [45_[64 | 7 /4 19.6[29 |  ——very stiff
2" [20 Te¢ ] 7 19.4] 27 |  —-very stiff 4! ' aond gray, low plosticity, fine greined sond %
? FHEE 53 | 5 120878 SANDY SILT (ML), stiff, mottled brown ond groy, % ;,’
e maist, fine grained sond = +
— I o T %2 A ] —-very stif SANDY LEAN CLAY TO CLAYEY SAND (CL/SC), [23 _[e4 [ 8 % 207[21 |  LEAN CLAY (CL), very stiff, brown, moist, 3% |64 ] 8 [7 208023 vary stiff 5
3 yery ail TR i 21_—'-1 5] very stiff/medium dense, brownish gray, wet, ine————— -Q ¥ 4 7
] 21, {o coorse groined sond, trace fine rounded grovel >
% ) ) ond lean cloy packets (-§200=54%) TR T ) % YR SILTY CLAY (CL-MWL), stiff, mottled gray ond [29 T84 [ 9 PR 201[24 |  CLAYEY SAND (SC), medium dense,
143 |64 ] 8 20.4] 24 |  ——very stiff, yellowish gray - brown, molst, low plasticity, o yellowish brown, wet
//, [5¢ T84 [ 71 (% 216]13 ]  CLAYEY SAND (SC). medium dense, groyish 2 trace fine grained sond 7 e
- brown, wet, fine to corose groined 127 [84 | 10 20323 | LEAN CLAY WITH SAND (CL), Liff, t w
g 7 g 7 LEAN CLAY WITH SAND (CL), stiff, mottied gray : . very stiff, gray, we
|~ [58] 28154 | 10 /| 204122 JUO) ~-very stiff, groy % Les 116 T6% | 1007220025 IGA oug brown, low plosticty (LL=3t, PI=11) =91 5
Z [ 64 [ 12}/ 70920 ] LEAN CLAY (CL), very stif, light brown ond gray, N 7 -
moist, medium plosticily, troce fine groined sond N SILTY CLAY WITH SAND (CL-ML), stiff, brownish —=hard 5
7 7 (20 o] 11~\212|21 I A : [58_T64 11¢zo.2|23|
= |68 [84 | 1 19.1]25 | —=—hord, trace subrounded gravel % ) . N2 g;;y, mmsft, |‘]rm\‘ qllashcliy. few thin layers ;‘ =
g up to 50 mm (distrubed somple) [ [t 15 alaa ] v stiff, dark brown and gray, medium to N (25mm) of fine silty sond —
: high- plasticity ; 7 CLAYEY SAND (SC), medium d light t
=g —-12 SILTY SAND WITH GRAVEL (SM), dense, groy, é (28 [5¢ [ 120/ 19835 ] LEAN CLAY (CL), very stiff, mottied groy and [3¢ &4 [ 1254 19.8[27 | (SC), medium dense, light groy, we 1l =
[76 Tea [ 1281167016 | et brown, moist, medium p y ? =
g (61 T8¢ [Ta/AT9a[35] FAT CLAY (CH), hard, dork groy and brown, /é 2 ) =
moist, high plosticity [T /; AT --very stifl, trace sond (&1 Jes | 15p420324 ] I‘;E.:N CLAY WITH SAND (CL), very stiff, light groy, <
T[] ——dense : 19 % g o
|42 T84 [ 15 i 2052 CLAYEY SAND (SC), medium dense, brown and 1 07-08-05 L
-15 07-06-05 7 gray, moist, fine groined (+#4=U% -§200=40%) 7 Groundwater was not. mecsured -15 d
Groundwater was not meosured / due to Rotory wash drilling methed
due to Rotary wash drilling methed %
g 7 [25 64 ] 14 % 20.0[ 24 |  ~-very stifl, gray, low to medium plasticity, w
s some silt
g g B P [%5 T6a | 164203/ 22 |  FAT CLAY (CH), very stiff, mottlsd dark brown ?
%ﬁ ] E -18 i é LA ond gray, moist, high plosticity, trace sond % —18| i
- T . = gy
§ e !
PROFILE o
4 e e 7, ver i
——very stiff, medium plasticity, trace fine silty
Vert. 1 : 100 {28 |84 |15 ] 195]26 | sond approximately 100 mm thick g
v = H : 1. 500 [48 T84 [ 17 19725 |  LEAN CLAY WITH SAND (CL), very stiff, v o
= E g -21 or, . brownish gray, wet, high plasticity =21 u
= g 7 =
g BE % Note:
3 . v : ;
£ @ME 1 ALL DIMENSIONS ARE IN METERS 7 30 |64 | 16 [ 20.0] 24 ——very stiff, low plasticity, fine grained sand Modified Californio Sampler: 1.D. = 64mm; 0.D. = 76mm
= : .
£ o i UNLESS OTHERWISE SHOWN e T ; TETE —— Hammer Assembly: A 83.5 kg hammer with a 762 mm drop
& R —24 % (Rope and Pulley) =24
EEEEE s 13t 7z Z "
88 38 333335 |= % Z 7 (CH), I
) (1] N A Y A FAT CLAY (CH), hord, mottied dork groy ond
FEENEEY E 7 (s8 Tea Ta7 200023 | o, migh plosticity »
E f
s . - I
] . E 5 _27 55 |6 1-9_16‘2_01 7% ) hard 07-08-05 97 =
4 "E g i E
g = —05- Groundwater was not meosured
= g FRERFE| s 07=03-05 due to Rotary wash driling method S
3] Groundwoter wos not meosured 12+50 13400 o
% E -.‘E = E 2 10+50 11400 due to Rotary wash drilling method 11450 12400 1
w 1§ [y
22 s Pidflorzila|2a] | BRIDGE € | | | | | 1 7
=) g ] E
>loz 3 .
oo
=zl & E E 3
Bl s g g 2 ] BRIDGE NGO, [
2 F g é z F k E ORAWN 8Y SYAMALA PAMPATI R. LIARD/ L. BHANGOO PREPARED FOR THE FRANK WANG 37-0664 N O R TH B O R R E G A S A VE P O C E
z DESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CAUFORMA i
8 I0nl .0 1t ‘ e 0OG OF TEST BORINGS 2 OF 2f
.2 CHECKED BY : -
ad|13lss T FRANK WANG DATe:__ 0705 DEPARTMENT OF TRANSPORTATION R5.5 L v
GEOTECHNICAL LOG OF TEST BORINGS SHEET (METRIC) (REV 6/21/04) 1 cu D4 o REWVISION DATES (PRELIMINARY STAGE ONLY) SHEET oF g
Fonhtbuco reans M 0 w0 w3 4 m e w @ w0 w |EA 441201 SRR = [ [ mn] l TR e | Iﬁ

FILE => $REQUEST




APPENDIX C




LABORATORY TESTS

Classification Tests
The field classification of the samples was visually verified in the laboratory according to the Unified
Soil Classification System. The results are presented in “Log of Test Borings™ in Appendix B.

Moisture-Density

The natural moisture contents and dry unit weights were determined for selected undisturbed samples
of the soils in general accordance with CT 226. This information was used to classify and correlate
the soils. The results are presented in the summary table on Plates C-2A and C-2B.

Atterberg Limits

Atterberg Limits (CT 204) were determined on selected samples of the fine-grained materials. These
results were used to classify the soils, as well as to obtain an indication of the effective strength
characteristics and expansion potential. The tests results are presented on Plate C-3, “Plasticity
Chart”.

Grain Size Classification
Grain size classification tests (CT 202) were performed on selected samples of granular soil to aid in
the classification. The results are presented on Plate C-4, “Grain Size Distribution Curves”.

Unconfined Compression Tests
Strength tests were performed on selected undisturbed samples in general accordance with CT 221.
The results are presented on Plates C-5A through C-5J.

Consolidation Test
One dimension consolidation test (CT 219) was performed on selected sample of clayey soil to aid in
estimating settlement under approach fill. The results are presented on Plate C-6.

Corrosion Tests

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils,
according to CT 643, 417 and 422. The tests were performed by Sunland Analytical. The test results
are presented on Plates C-7A through C-7D.

R-value Test
R-value test was performed on representative bulk sample for pavement design. The test was
performed according to CT 301. The test results are presented on Plates C-8A, C-8B, and C-8C.
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Shear

Borehole | \ombe | Depth | GRSt | e De[:gity Uit | Uit | o | siovea | sieve 200 St;fsnf?th
R-17-003 1 5.0 CL 18.0 115.2 39 17 22

R-17-003 2 10.0 CL 18.9 -

R-17-003 3 15.0 SM 201 - 1.8 46.1

R-17-003 4 20.0 CL 26.4 99.6

R-17-003 5 25.0 CL 26.3 98.3 uc=0.25
R-17-003 6 30.0 CL 25.7 -

R-17-006 1 3.0 CL 19.8 101.9 32 19 13

R-17-006 2 6.0 CL 15.8 110.0

R-17-006 3 11.0 CL 23.2 102.8

R-17-006 4 16.0 CL 32.6 91.6

R-17-006 5 21.0 CL 19.5 107.5 Uuc=0.35
R-17-006 6 26.0 CL 16.8 1161

R-17-006 7 31.0 CL 23.5 105.3

R-17-009 1 3.0 CH 151 109.9 54 21 33

R-17-009 2 6.0 CL 18.9 105.8

R-17-009 3 11.0 CL 23.6 -

R-17-009 4 16.0 CL 259 96.9 Uuc=0.3
R-17-009 5 21.0 CL 28.9 93.8

R-17-009 6 26.0 CL 34.8 904 UC=0.3
R-17-009 7 31.0 CL 30.1 93.7

R-17-009 8 36.0 SM 8.7 -

R-17-009 9 41.0 CL 26.8 96.7

R-17-010 1 6.0 CH 24.5 102.0

R-17-010 2 11.0 CL 18.6 -

R-17-010 3 16.0 CL 20.9 -

R-17-010 4 21.0 CL 21.7 106.2 Uuc=0.5
R-17-010 5 26.0 CL 28.2 92.2

R-17-010 6 31.0 CL 28.9 94.8

R-17-010 7 36.0 CL 20.7 112.5

R-17-010 8 41.0 CL 241 91.2

R-17-011 1 3.0 CL 17.6 1071

R-17-011 2 6.0 CH 28.8 94.7

R-17-011 3 11.0 CL 29.7 92.9 uc=0.3
R-17-011 4 16.0 CL 304 90.9

R-17-011 5 21.0 SM 231 104.5

R-17-011 6 26.0 CL 21.7 106.4 uc=0.25
R-17-011 7 31.0 CL 26.6 99.1

R-17-011 8 36.0 CL 31.2 94 1

R-17-013 1 3.0 CH 30.8 83.3

R-17-013 2 6.0 CH 26.1 96.6

R-17-013 3 11.0 CL 22.3 102.9 uc=0.2
R-17-013 4 16.0 CL 28.5 94.0

R-17-013 5 21.0 CL 20.0 106.1 UC=0.45
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oo | SE | Do | G| W | Dy | | Mo Pemey| | it sien
R-17-013 6 26.0 CL 19.3 -

R-17-013 7 31.0 CL 241 103.0

R-17-013 8 36.0 CL 21.6 1031

R-17-013 9 41.0 CL 20.8 103.0

R-17-014 1 5.0 CH 30.1 98.8

R-17-014 2 10.0 CL 20.6 98.7

R-17-014 3 15.0 SM 242 99.6 0.0 474

R-17-014 4 20.0 SM 30.0 103.9

R-17-014 5 25.0 CL 26.4 97.7 44 18 26 uc=0.7
R-17-014 6 30.0 CL 21.6 -

R-17-014 7 35.0 SP 111 144.0

R-17-015 1 5.0 CL 70.2 1131

R-17-015 2 10.0 CL 21.1 -

R-17-015 3 15.0 SM 17.8 114.8

R-17-015 4 20.0 SC 29.3 - 1.7 31.0

R-17-015 5 25.0 CL 24.5 -
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PLASTICITY CHART
Boring | Sample| Depth | Test Moisture e
LL | PL | PI Description

Number [Number| (feet) |Symbol Content (%) P
R-17-003 5.0 ® 39 | 17 | 22 Lean CLAY
R-17-006 3.0 32119 | 13 Lean CLAY
R-17-009 3.0 A 54 | 21 | 33 Fat CLAY
R-17-014 25.0 * 44 | 18 | 26 Lean CLAY
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GRAIN SIZE IN MILLIMETERS

GRAIN SIZE DISTRIBUTION

0.01

0.001

GRAVEL

SAND

COBBLES

coarse

‘ fine

coarse ‘

medium ‘ fine

SILT OR CLAY

BORING SAMPLE # DEPTH

Classification

LL

PL

Pl

Cc

Cu

@ R-17-003 3 15.0

SILTY SAND

X| R-17-014 3 15.0

SILTY SAND

A|R-17-015 4 20.0

CLAYEY SAND

BORING SAMPLE # DEPTH

D100

D60

D30 D10

%Gravel

%Sand

%Silt

%Clay

¢ R-17-003 3 15.0

9.5

0.159

1.8

52.1

46.1

X| R-17-014 3 15.0

4.75

0.131

0.0

52.6

474

A|R-17-015 4 20.0

9.5

0.213

1.7

67.3

31.0
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Boring No.: R-17-003
Sample No. : 6 Maximum Strength (ksf): 0.96
Depth (feet): 25 Strain @ Failure (% ): 15.00

Material Description:
Lean Clay, medium stiff
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Boring No.: R-17-006
Sample No. : 5 Maximum Strength (ksf): 1.40
Depth (feet): 21 Strain @ Failure (% ): 15.00

Material Description:
Lean Clay, medium stiff
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Boring No.: R-17-009
Sample No. : 4
Depth (feet): 16

Material Description:
Lean Clay, medium stiff
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Strain (%)

Maximum Strength (ksf): 1.30

Strain @ Failure (% ): 12.00
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UNCONFINED COMPRESSION TEST
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Boring No.: R-17-009
Sample No. : 6 Maximum Strength (ksf):
Depth (feet): 26 Strain @ Failure (% ):

Material Description:
Lean Clay, medium stiff
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UNCONFINED COMPRESSION TEST
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Boring No.: R-17-010
Sample No. : 4 Maximum Strength (ksf): 2.10

Strain @ Failure (% ): 15.00

Depth (feet): 21

Material Description:
Lean Clay, medium stiff
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Boring No.: R-17-011
Sample No. : 3 Maximum Strength (ksf): 1.20
Depth (feet): 11 Strain @ Failure (% ): 6.00

Material Description:
Lean Clay, medium stiff
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1.2

1.0

o
0

o
o))

Stress, ksf

0.4

0.2

0.0

UNCONFINED COMPRESSION TEST

>
/
e
/"
vl
//
//
//
e :

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Strain (%)
Boring No.: R-17-011
Sample No. : 6 Maximum Strength (ksf): 1.00
Depth (feet): 26 Strain @ Failure (% ): 15.00

Material Description:
Lean Clay, medium stiff
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PARIKH CONSULTANTS, INC.

GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101
SUNNYVALE, CALIFORNIA

JOB NO.: 2014-129-PSE

[pLatEnO.:  C-5G
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Boring No.: R-17-013
Sample No. : 3
Depth (feet): 11

Material Description:
Lean Clay, soft

6

7 8 9 10 11 12 13 14 15 16
Strain (%)

Maximum Strength (ksf): 0.90

Strain @ Failure (% ): 15.00
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PARIKH CONSULTANTS, INC.

GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101
SUNNYVALE, CALIFORNIA

JOB NO.: 2014-129-PSE |pLaTENO:  C-BH
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Boring No.: R-17-013
Sample No. : 5
Depth (feet): 21

Material Description:
Lean Clay, medium stiff
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7 8 9 10 11 12 13 14 15 16
Strain (%)

Maximum Strength (ksf): 1.80

Strain @ Failure (% ): 15.00
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MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101
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JOB NO.: 2014-129-PSE IPLATE NO.: C-5l
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Strain (%)
Boring No.: R-17-014
Sample No. : 5 Maximum Strength (ksf): 2.70
15.00

Depth (feet): 25 Strain @ Failure (% ):

Material Description:
Lean Clay, stiff
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATHILDA AVENUE IMPROVEMENTS AT SR 237 AND US 101
SUNNYVALE, CALIFORNIA

MATERIALS TESTING JOB NO.: 2014-129-PSE

|pLatEnO.:  C-5J




PERCENT CONSOLIDATION (%)

Cv (ftr2/day)

CONSOLIDATION TEST RESULT
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100 1000 10000 100000
VERTICAL STRESS (psf)
100
1 -
0.1 T
100 1000 10000 100000
VERTICAL STRESS (psf)
Moisture |Bulk Density| Dry Density Boring No. R-17-011
Content (%) (psf) (psf) Sample No. 4
Initial 30.6 113.53 86.91 Depth (ft) 16
Final 21.9 131.03 107.53 Soil Description: LEAN CLAY, light brown

PARIKH CONSULTANTS, INC.

GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

MATHILDA AVENUE IMPROVEMENTS
AT SR 237 AND US 101
SANNYVALE, CALIFORNIA

JOB NO.: 2014-129-PSE

PLATE NO.: C-6




Sunland Analytical
11419 Sunrise Gold Circle, #10
Rancho Cordova, CA 95742
(916) 852-8557

Date Reported 04/19/2017
Date Submitted 04/14/2017

To: Nasirx Ahmad
Parikh Consultants, Inc.
2360 Qume Dr. Suite A
San Jose, CA 95131

From: Gene Oliphant, Ph.D. \ Randy Hornay%’{:&
General Manager \ Lab Manager |

The reported analysis was requested for the following location:
Location : 2014-129-065 Site ID : R-17-006 2@6FT
Thank you for your business.

# For future reference to this analysis please use SUN # 74009-154368.

EVALUATION FOR SOIL CORROSION

Soil pH 7.80

Minimum Resistivity 1.98 ohm-cm (x1000)

Chloride 135.6 ppm 00.01356 %

sulfate 80.5 ppm 00.00805 %
METHODS

pH and Min.Resistivity CA DOT Test #643
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

PLATE NO. C-7A



Sunland Analytical
11419 Sunrise Gold Circle, #10
Rancho Cordova, CA 95742
(916) 852-8557

Date Reported 04/19/2017
Date Submitted 04/14/2017

To: Nasir Ahmad
Parikh Consultants, Inc.
2360 Qume Dr. Suite A
San Jose, CA 95131

From: Gene Oliphant, Ph.D. \ Randy Horney,f&F\
General Manager \ Lab Manager

The reported amalysis was requested for the following location:
Location : 2014-129-065 Site ID : R-17-009 3@11FT
Thank you for your business.

* For future reference to this analysis please use SUN # 74009-154367.

EVALUATION FOR SOIL CORROSION

Soil pH 7.69

Minimum Resistivity 1.26 ohm-cm (x1000)

Chloride 9.8 ppm 00.00098 %

Sulfate 45.5 ppm 00.00455 %
METHODS

pPH and Min.Resistivity CA DOT Test #643
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

PLATE NO. C-7B



Sunland Anaﬁﬂiml

11419 Sunrise Gold Circle, #10
Rancho Cordova, CA 95742
(916) 852-8557

Date Reported 04/19/2017
Date Submitted 04/14/2017

To: Nasir Ahmad
Parikh Consultants, Inc.
2360 Qume Dr. Suite A
San Jose, CA 85131

JAY

From: Gene Oliphant, Ph.D. \ Randy Horney
General Manager \ Lab Manager §\

The reported analysis was requested for the following location:
Location : 2014-129-065 Site ID : R-17-013 1@3FT
Thank you for your business.

* For future reference to this analysis please use SUN # 74009-154369.

EVALUATION FOR SOIL CORROSION

Soil pH 733

Minimum Resistivity 0.86 ohm-cm (x1000)

Chloride 3.3 ppm 00.00033 %

Sulfate 10.1 ppm 00.00101 %
METHODS

PH and Min.Resistivity CA DOT Test #643
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

PLATE NO. C-7C



Sunland Analytical

11419 Sunrise Gold Circle, #10
Rancho Cordova, CA 95742
(916) 852-8557

Date Reported 04/19/2017
Date Submitted 04/14/2017

To: Nasir Ahmad
Parikh Comnsultants, Inc.
2360 Qume Dr. Suite A
San Jose, CA 95131

From: Gene Oliphant, Ph.D. \ Randy Hornay/bgb
General Manager \ Lab Manager \

The reported analysis was requested for the following location:
Location : 2014-129-065 Site ID : R-17-014 2@10FT
Thank you for your business.

* For future reference to this analysis please use SUN # 74010-154370.

EVALUATION FOR SOIL CORROSION

Soil pH 7.59

Minimum Resistivity 1.50 ohm-cm (x1000)

Chloride 11.4 ppm 00.00114 %

Sulfate 52.3 ppm 00.00523 %
METHODS

pH and Min.Resistivity CA DOT Test #643
Sulfate CA DOT Test #41l7, Chloride CA DOT Test #422

PLATE NO. C-7D
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Parikh Consultants, Inc.

R-VALUE REPORT

ASTM D2844 or CTM 301 (408) 452-9000

Project Name: Mathilda Ave Improvements at SR 237 and US 101 Date: 3/31/2017
Client: WMH Project #: 2014-129-PSE
Sample #: B-2 Depth: 0'-5' Lab #: M985
Location / Source: Onsite / Native Sample Date:
Material : Silty lean clay, brown Sampled By:
500 \ \ 100
-—@— R-VALUE
450 1 ——EXP. PRESS. 90
400 80
% 350 70
e
w —
DD: 300 60
g L
%) \\ >
"-J':J 250 50 <
o >
z
S 200 40 &
N
Z
a 150 30
X
w \ \_
100 \ 20
50 A 10
0 0
800 700 600 500 400 300 200 100 0
EXUDATION PRESSURE (psi)
Specimen No. A B C
Exudation Pressure, psi 268.43 339.94 496.8
Expansion Pressure, psf 112.58 290.11 320.4
R-Value 12 17 26
Moisture Content at Test, % 27.5 254 24.3
Dry Density at Test, pcf 98.2 100.2 112.9
R-Value @ 300 psi Exudation Pressure = 14 Expansion Pressure @300 psi Exudation, psf =
Minimum R-Value Requirement:

Comments:

Report By: Nasir Ahmad

PLATE NO.:

C-8A

RVALUE with calcs pdp
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Parikh Consultants, Inc.

R-VALUE REPORT

ASTM D2844 or CTM 301

(408) 452-9000

Project Name: Mathilda Ave Improvements at SR 237 and US 101 Date: 4/11/2017
Client: WMH Project #: 2014-129-PSE
Sample #: B-6 Depth: 0'-5' Lab #: M985
Location / Source: Onsite / Native Sample Date:
Material : Sandy lean clay, brown Sampled By:
500 \ \ 100
-—@— R-VALUE
450 1 ——EXP. PRESS. 90
400 80
% 350 70
e
L
DD: 300 60
g L
@ 3
'!-J':J 250 50 <
o >
z
S 200 40 &
N
P
< 150 30
100 N N 20
50 \ 10
\-
0 0
800 700 600 500 400 300 200 100 0
EXUDATION PRESSURE (psi)
Specimen No. A B C
Exudation Pressure, psi 221.61 348.3 573.52
Expansion Pressure, psf 21.65 30.31 38.97
R-Value 12 20 27
Moisture Content at Test, % 15.9 14.1 13.1
Dry Density at Test, pcf 117.8 122.6 122.9
R-Value @ 300 psi Exudation Pressure = 18 Expansion Pressure @300 psi Exudation, psf = 25
Minimum R-Value Requirement:

Comments:

Report By: Nasir Ahmad

PLATE NO.:

C-8B

RVALUE with calcs pdp




R-VALUE REPORT

@ Parikh Consultants, Inc. ASTM D2844 or CTM 301 (408) 452-9000

Project Name: Mathilda Ave Improvements at SR 237 and US 101 Date: 4/11/2017
Client: WMH Project #: 2014-129-PSE
Sample #: B-8 Depth: 0'-5' Lab #: M985
Location / Source: Onsite / Native Sample Date:
Material : Sandy lean clay, brown Sampled By:
500 : : 100
-—@— R-VALUE
450 | ——EXP. PRESS. T 90
400 1 80
% 350 1 70
£ 1
L i
DD: 300 T 60
7 1 w
7 \\ ] 3
E 250 50 <
] >
D— B 1
Z 4
S 200 +a
) 1
Z 1
< 150 N 1+ 30
X \ i
w ]
100 o T 20
50 1 10
0 0
800 700 600 500 400 300 200 100 0
EXUDATION PRESSURE (psi)
Specimen No. A B C
Exudation Pressure, psi 192.4 404.9 552.7
Expansion Pressure, psf 8.66 17.3 19.5
R-Value 18 40 59
Moisture Content at Test, % 9.6 7.8 7.4
Dry Density at Test, pcf 128.2 133.3 135.0
R-Value @ 300 psi Exudation Pressure = 28 Expansion Pressure @300 psi Exudation, psf = 15
Minimum R-Value Requirement:
Comments:
Report By: Nasir Ahmad PLATE NO.: C-8C

RVALUE with calcs pdp




APPENDIX D




Elevation (ft)

NB US 101 OFF-RAMP
STATIC CONDITION
(Boring R-17-003)

Distance
-20 0 20 40 60 80 100 120 140 160 180 200 220
100 | | | | | | | | | | | 100
Fill 125 pcf 100 psf 32° Surcharge 250 psf
90 — Stiff Clay 125 pcf 100 psf 30 ° —190
Soft Clay 125 pcf 100 psf 26°
80 — Sand 125pcf Opsf 28° — 180
M Stiff Clay 125 pcf 100 psf 28 °
70 70
60 — —1 60
50 50
40 — —1 40
30 AW 130
Stiff Clay
20 | Soft Clay 120
Sand
0= M Stiff Clay —10
0 —0
0 | | | | | | | | | | | 10
-20 0 20 40 60 80 100 120 140 160 180 200 220

Distance (ft)

Elevation



Elevation (ft)

NB US 101 OFF-RAMP
PSEUDO-STATIC CONDITION, kh =0.2g
(Boring R-17-003)

Distance
-20 0 20 40 60 80 100 120 140 160 180 200 220
100 | | | | | | | | | | | 100
90 — Fill 125pcf 1,500psf 0° _lgg
Stiff Clay 125 pcf 1,400psf 0O°
SoftClay 125pcf 500psf O°
80 — Sand 125pcf Opsf 28° — 80
M Stiff Clay 125 pcf 700 psf 0°
70 — — 70
60 — —1 60
50 — — 50
2.314
40 | — ¢ — 40
30 — . — 30
Stiff Clay
20 |— oft Clay —{20
0= M Stiff Clay 10
00— —0
10 | | | | | | | | | | | 10
-20 0 20 40 60 80 100 120 140 160 180 200 220

Distance (ft)

Elevation



Elevation (ft)

SB US 101 OFF-RAMP
STATIC CONDITION
(Boring R-17-011)

Distance
-20 0 20 40 60 80 100 120 140 160 180 200 220
100 | | | | | | | | | | | 100
90| Fill 125pcf 100psf 32° Surcharge 250 psf —190
M Stiff Clay 1 125 pcf 100 psf 26 °
M Stiff Clay 2~ 125 pcf 100 psf 28°
80 — —1 80
70 — — 70
60 —1 60
50 — — 50
40 +— , 140
)
30| M Stiff Clay 1 130
20— 120
M Stiff Clay 2
10 — — 10
0 — — 0
10 | | | | | | | | | | | 10
-20 0 20 40 60 80 100 120 140 160 180 200 220

Distance (ft)

Elevation



Elevation (ft)

SB US 101 OFF-RAMP
PSEUDO-STATIC CONDITION, kh =0.2g
(Boring R-17-011)

Distance
-20 0 20 40 60 80 100 120 140 160 180 200 220
100 100
| | | | | | | | | | |
90 | Fill 125pcf 1,500psf 0° ~ 190
M Stiff Clay 1 125 pcf 750psf 0°
M Stiff Clay 2 125 pcf  750psf 0°
80 — — 80
70 — — 70
60 — — 60
1.806
50 — L — 50
40 — — 40
30— M Sitiff Clay 1 _3p
20 — — 20
M Stiff Clay 2
10 — — 10
0r— — 0
0 | | | | | | | | | | | 10
-20 0 20 40 60 80 100 120 140 160 180 200 220

Distance (ft)

Elevation



LIQUEFACTION POTENTIAL ANALYSIS
PROJECT NAME Mathilda Avenue Improvements SOIL GROUPS FAULT INFO
PROJECT NO. 2014-129-PSE 1. GRAVELS, SANDS AND NONPLASTIC SILTS
BORING NO. R-17-003 2. CLAYS AND PLASTIC SILTS Amax (9)= 0.58
FAULT M,, = 6.6
BOREHOLEDIA (in) 5 HAMMER ENERGY = 75%
GW DEPTH (ft)= 9 MSF = 1.39
SYCLIC STRESS RATIO (CSR LIQUEFACTION RESISTANCE (CRR ;5) S.=(CRR 75 /CSR)*MSF*K o*K
Sample Depth Soil - Blow f:ﬂ”pl o o Ya CSR SPT-Ng, C¢ Cgr Cs Cg Ng Cy (Npeo F.C. (Npso,csCRR7s Ko Ko F.S. Volumetric
No (ft) Type Count Type (psf) (psf) Strain (%)
1 5 2 19 mMC 625 625 0.99 124 13 075 1.0 1.0 116 1.45 16.8 1.00 1
2 10 2 5 MC 1250 1156 0.98 33 13 080 1.0 10 33 124 40 1.00 1
3 15 1 10 MC 1875 1469 0.97 0.47 6.5 1.3 085 1.0 1.0 6.9 114 79 46% 144 0.15 1.00 1 0.46 2
4 20 2 9 MC 2500 1781 0.96 59 13 095 10 10 69 1.05 7.3 1.00 1
5 25 2 11 MC 3125 2094 0.94 72 13 095 10 1.0 85 0.98 83 0.99 1
6 30 2 14 SPT 3750 2406 0.92 140 13 100 1.2 1.0 21.0 0.92 192 0.94 1
7
Total Liquefaction Settlement (in.)= 12
1. The correction factors Cg (Energy Ratio), Cgz (Borehole Diameter), Cg (Rod Length) and Cg (Sampling Method-liner) are per Youd et al. (2001).
2. For correction of overburden, Cy = 2.2/(1.2 + 6,//P,) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001).
3. The influence of Fines Contents are expressed by the following correction: (N1)goes = o + B (N1)go
where o and B = coefficients determined from the following relationships
for FC < 5% a =0, B=1.0
for5% < FC <35%  a = exp(1.76-(190/FC?), B = (0.99+(FC**/1000))
for FC > 35% a =5.0, p=1.2
Reference: Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Sails,
Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10

Liquefaction SPT 2014-129-065 7/11/2017



LIQUEFACTION POTENTIAL ANALYSIS

PROJECT NAME Mathilda Avenue Improvements SOIL GROUPS FAULT INFO
PROJECT NO. 2014-129-PSE 1. GRAVELS, SANDS AND NONPLASTIC SILTS
BORING NO. R-17-006 2. CLAYS AND PLASTIC SILTS amax (9)= 0.58
FAULT M, = 6.6
BOREHOLE DIA (in) 5 HAMMER ENERGY = 70%
GW DEPTH (ft)= 10 MSF = 1.39
SYCLIC STRESS RATIO (CSR LIQUEFACTION RESISTANCE (CRR ;5) S.=(CRR 75 /CSR)*MSF*K o*K
Sample Depth Soil  Blow ™o, oy CSR SPT-N,; Cc Cr Cs Cs Ng Cn (NpeoF.C. (NDeo cs CRR7s K K F.S
No (f) Type Count Type (psh) (psh Yd eq. “E R S B 60 N 1)e0 F. L. 1)60, Cs 75 o) 109 ..
1 2 2 32 mMC 250 250 1.00 208 1.2 075 1.0 10 182 166 30.2 1.00 1
2 5 2 28 MC 625 625 0.99 182 12 075 10 1.0 159 1.45 232 1.00 1
3 10 2 25 MC 1250 1250 0.98 163 12 080 10 1.0 152 1.21 183 1.00 1
4 15 2 20 MC 1875 1563 0.97 130 12 085 1.0 1.0 129 1.11 143 1.00 1
5 20 2 10 MC 2500 1875 0.96 65 12 095 10 10 72 103 74 1.00 1
6 25 2 33 MC 3125 2188 0.94 215 12 095 1.0 10 238 0096 228 0.97 1
7 30 2 14 MC 3750 2500 0.92 91 12 1.00 1.0 1.0 10.6 0.90 95 0.94 1

Volumetric
Strain (%)

Total Liquefaction Settlement (in.)= 0.0
1. The correction factors Cg (Energy Ratio), Cgz (Borehole Diameter), Cg (Rod Length) and Cg (Sampling Method-liner) are per Youd et al. (2001).
2. For correction of overburden, Cy = 2.2/(1.2 + 6,//P,) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001).
3. The influence of Fines Contents are expressed by the following correction: (N1)goes = o + B (N1)go
where o and B = coefficients determined from the following relationships

for FC < 5% a =0, B=1.0

for5% < FC <35%  a = exp(1.76-(190/FC?), B = (0.99+(FC**/1000))

for FC > 35% a =5.0, p=1.2
Reference: Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Sails,

Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10
Liquefaction SPT 2014-129-065 7/11/2017



LIQUEFACTION POTENTIAL ANALYSIS

PROJECT NAME Mathilda Avenue Improvements SOIL GROUPS FAULT INFO
PROJECT NO. 2014-129-PSE 1. GRAVELS, SANDS AND NONPLASTIC SILTS
BORING NO. R-17-009 2. CLAYS AND PLASTIC SILTS A max (0)= 0.58
FAULT M, = 6.6
BOREHOLE DIA (in) 5 HAMMER ENERGY = 70%
GW DEPTH (ft)= 11 MSF = 1.39
YCLIC STRESS RATIO (CSR LIQUEFACTION RESISTANCE (CRR ) S.=(CRR;5/CSR)*MSF*K 5*K
. Salrnpi B
Saﬁqop'e D(eff)“" Tsy‘;':e CB(')‘:J"r:t e (;sz) (;’;f) 7¢ CSR SPT-Ng C¢ Cr Cs Cs Ne Cyn (NpeoF.C.(NDeocsCRRys Ko Ka F.S.
1 2 2 38 MC 250 250 1.00 247 12 075 10 10 216 1.66 35.9 1.00 1
2 5 2 28 MC 625 625 0.99 182 12 075 1.0 1.0 159 145 232 1.00 1
3 10 2 11 SPT 1250 1250 0.98 11.0 12 080 1.2 1.0 123 1.21 149 1.00 1
4 15 2 13 MC 1875 1625 0.97 8.5 1.2 085 1.0 1.0 84 109 9.2 1.00 1
5 20 2 9 MC 2500 1938 0.96 5.9 1.2 095 1.0 10 65 101 6.6 1.00 1
6 25 2 8 MC 3125 2250 0.94 5.2 1.2 095 1.0 1.0 58 095 55 0.97 1
7 30 2 11 MC 3750 2563 0.92 7.2 1.2 100 1.0 10 83 089 7.4 0.94 1
8 35 1 37 MC 4375 2875 0.89 0.51 241 1.2 100 1.0 10 281 0.83 234 15% 27.0 0.34 0.87 1 0.80
9 40 2 11 MC 5000 3188 0.85 7.2 1.2 100 1.0 1.0 83 0.79 6.6 0.89 1

Volumetric
Strain (%)

Total Liquefaction Settlement (in.)= 0.0
1. The correction factors Cg (Energy Ratio), Cgz (Borehole Diameter), Cg (Rod Length) and Cg (Sampling Method-liner) are per Youd et al. (2001).
2. For correction of overburden, Cy = 2.2/(1.2 + 6,//P,) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001).
3. The influence of Fines Contents are expressed by the following correction: (N1)goes = o + B (N1)go
where o and B = coefficients determined from the following relationships

for FC < 5% a =0, B=1.0

for5% < FC <35%  a = exp(1.76-(190/FC?), B = (0.99+(FC**/1000))

for FC > 35% a =5.0, p=1.2
Reference: Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Sails,

Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10
Liquefaction SPT 2014-129-065 7/11/2017



LIQUEFACTION POTENTIAL ANALYSIS

PROJECT NAME Mathilda Avenue Improvements SOIL GROUPS FAULT INFO
PROJECT NO. 2014-129-PSE 1. GRAVELS, SANDS AND NONPLASTIC SILTS
BORING NO. R-17-010 2. CLAYS AND PLASTIC SILTS A max (0)= 0.58
FAULT M, = 6.6
BOREHOLE DIA (in) 5 HAMMER ENERGY = 70%
GW DEPTH (ft)= 12 MSF = 1.39
YCLIC STRESS RATIO (CSR LIQUEFACTION RESISTANCE (CRR ) S.=(CRR;5/CSR)*MSF*K 5*K
. Salrnpi B
Saﬁqop'e D(eff)“" Tsy‘;':e CB(')‘:J"r:t e (;sz) (;’;f) 7¢ CSR SPT-Ng C¢ Cr Cs Cs Ne Cyn (NpeoF.C.(NDeocsCRRys Ko Ka F.S.
1 2 1 20 MC 250 250 1.00 0.38 130 1.2 075 10 1.0 114 1.66 18.9 18.9 0.20 1.00 1
2 5 2 20 MC 625 625 0.99 13.0 1.2 075 1.0 1.0 11.4 145 165 1.00 1
3 10 2 17 SPT 1250 1250 0.98 170 12 080 1.2 1.0 19.0 1.21 230 1.00 1
4 15 2 10 MC 1875 1688 0.97 6.5 1.2 085 1.0 1.0 6.4 1.08 6.9 1.00 1
5 20 2 13 MC 2500 2000 0.96 8.5 1.2 095 1.0 1.0 94 100 94 1.00 1
6 25 2 13 MC 3125 2313 0.94 8.5 1.2 095 1.0 1.0 94 0.93 87 0.96 1
7 30 2 11 MC 3750 2625 0.92 7.2 1.2 100 1.0 10 83 0.88 7.3 0.93 1
8 35 2 22 MC 4375 2938 0.89 143 12 100 1.0 1.0 16.7 0.82 138 0.88 1
9 40 2 19 MC 5000 3250 0.85 124 12 100 1.0 1.0 144 0.78 11.2 0.86 1

Volumetric
Strain (%)

Total Liquefaction Settlement (in.)= 0.0
1. The correction factors Cg (Energy Ratio), Cgz (Borehole Diameter), Cg (Rod Length) and Cg (Sampling Method-liner) are per Youd et al. (2001).
2. For correction of overburden, Cy = 2.2/(1.2 + 6,//P,) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001).
3. The influence of Fines Contents are expressed by the following correction: (N1)goes = o + B (N1)go
where o and B = coefficients determined from the following relationships

for FC < 5% a =0, B=1.0

for5% < FC <35%  a = exp(1.76-(190/FC?), B = (0.99+(FC**/1000))

for FC > 35% a =5.0, p=1.2
Reference: Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Sails,

Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10
Liquefaction SPT 2014-129-065 7/11/2017



LIQUEFACTION POTENTIAL ANALYSIS

PROJECT NAME Mathilda Avenue Improvements SOIL GROUPS FAULT INFO
PROJECT NO. 2014-129-PSE 1. GRAVELS, SANDS AND NONPLASTIC SILTS
BORING NO. R-17-011 2. CLAYS AND PLASTIC SILTS A max (0)= 0.58
FAULT M, = 6.6
BOREHOLE DIA (in) 5 HAMMER ENERGY = 70%
GW DEPTH (ft)= 13 MSF = 1.39
YCLIC STRESS RATIO (CSR LIQUEFACTION RESISTANCE (CRR ) S.=(CRR;5/CSR)*MSF*K 5*K
. Salrnpi B
Saﬁqop'e D(eff)“" Tsy‘;':e CB(')‘:J"r:t e (;sz) (;’;f) 7¢ CSR SPT-Ng C¢ Cr Cs Cs Ne Cyn (NpeoF.C.(NDeocsCRRys Ko Ka F.S.
1 2 2 10 MC 250 250 1.00 6.5 1.2 075 10 10 57 166 94 1.00 1
2 5 2 13 MC 625 625 0.99 8.5 1.2 075 10 10 7.4 145 108 1.00 1
3 10 2 11 SPT 1250 1250 0.98 11.0 12 080 1.2 1.0 123 1.21 149 1.00 1
4 15 2 10 MC 1875 1750 0.97 6.5 1.2 085 1.0 1.0 6.4 106 6.8 1.00 1
5 20 2 14 MC 2500 2063 0.96 9.1 1.2 095 1.0 1.0 10.1 0.99 9.9 0.99 1
6 25 2 8 MC 3125 2375 0.94 5.2 1.2 095 1.0 10 58 092 53 0.96 1
7 30 2 26 MC 3750 2688 0.92 16,9 12 1.00 1.0 1.0 19.7 086 17.1 0.90 1
8 35 2 11 MC 4375 3000 0.89 7.2 1.2 100 1.0 1.0 83 0.81 6.8 0.90 1

Volumetric
Strain (%)

Total Liquefaction Settlement (in.)= 0.0
1. The correction factors Cg (Energy Ratio), Cgz (Borehole Diameter), Cg (Rod Length) and Cg (Sampling Method-liner) are per Youd et al. (2001).
2. For correction of overburden, Cy = 2.2/(1.2 + 6,//P,) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001).
3. The influence of Fines Contents are expressed by the following correction: (N1)goes = o + B (N1)go
where o and B = coefficients determined from the following relationships

for FC < 5% a =0, B=1.0

for5% < FC <35%  a = exp(1.76-(190/FC?), B = (0.99+(FC**/1000))

for FC > 35% a =5.0, p=1.2
Reference: Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Sails,

Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10
Liquefaction SPT 2014-129-065 7/11/2017



LIQUEFACTION POTENTIAL ANALYSIS
PROJECT NAME Mathilda Avenue Improvements SOIL GROUPS FAULT INFO
PROJECT NO. 2014-129-PSE 1. GRAVELS, SANDS AND NONPLASTIC SILTS
BORING NO. R-17-013 2. CLAYS AND PLASTIC SILTS Amax (9)= 0.58
FAULT M,, = 6.6
BOREHOLEDIA (in) 5 HAMMER ENERGY = 75%
GW DEPTH (ft)= 12 MSF = 1.39
SYCLIC STRESS RATIO (CSR LIQUEFACTION RESISTANCE (CRR ;5) S.=(CRR 75 /CSR)*MSF*K o*K
Sample Depth Soil - Blow f:ﬂ”pl o o Ya CSR SPT-Ng, C¢ Cgr Cs Cg Ng Cy (Npeo F.C. (Npso,csCRR7s Ko Ko F.S. Volumetric
No (ft) Type Count Type (psf) (psf) Strain (%)
1 2 2 14 MC 250 250 1.00 91 13 075 10 1.0 85 1.66 14.2 1.00 1
2 5 2 16 MC 625 625 0.99 104 13 075 10 1.0 98 145 142 1.00 1
3 10 2 9 MC 1250 1250 0.98 59 13 080 10 10 59 121 7.1 1.00 1
4 15 2 12 MC 1875 1688 0.97 78 13 085 1.0 1.0 83 1.08 89 1.00 1
5 20 2 13 MC 2500 2000 0.96 85 13 095 1.0 1.0 10.0 1.00 10.0 1.00 1
6 25 1 7 SPT 3125 2313 0.94 0.48 70 13 095 12 10 10.0 093 93 15% 123 0.13 0.96 1 0.37 2.2
7 30 2 12 MC 3750 2625 0.92 78 13 1.00 1.0 1.0 98 0.88 85 0.93 1
8 35 2 17 MC 4375 2938 0.89 111 1.3 1.00 1.0 1.0 138 0.82 114 0.89 1
9 40 2 23 MC 5000 3250 0.85 150 1.3 100 1.0 1.0 187 0.78 146 0.86 1
Total Liquefaction Settlement (in.)= 0.8
1. The correction factors Cg (Energy Ratio), Cgz (Borehole Diameter), Cg (Rod Length) and Cg (Sampling Method-liner) are per Youd et al. (2001).
2. For correction of overburden, Cy = 2.2/(1.2 + 6,//P,) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001).
3. The influence of Fines Contents are expressed by the following correction: (N1)goes = o + B (N1)go
where o and B = coefficients determined from the following relationships
for FC < 5% a =0, B=1.0
for5% < FC <35%  a = exp(1.76-(190/FC?), B = (0.99+(FC**/1000))
for FC > 35% a =5.0, p=1.2
Reference: Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Sails,
Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10

Liquefaction SPT 2014-129-065 7/11/2017



LIQUEFACTION POTENTIAL ANALYSIS

PROJECT NAME Mathilda Avenue Improvements SOIL GROUPS FAULT INFO
PROJECT NO. 2014-129-PSE 1. GRAVELS, SANDS AND NONPLASTIC SILTS
BORING NO. R-17-014 2. CLAYS AND PLASTIC SILTS amax (9)= 0.58
FAULT M, = 6.6
BOREHOLE DIA (in) 5 HAMMER ENERGY = 75%
GW DEPTH (ft)= 9 MSF = 1.39
SYCLIC STRESS RATIO (CSR LIQUEFACTION RESISTANCE (CRR ;5) S.=(CRR 75 /CSR)*MSF*K o*K

Sample Depth Soil Blow Sarmp! oy a,

ar Ya CSR SPT-Ngg Ce Cr Cs Cg Ng Cy (Npso F.C. (N1)go,csCRR75 Ko Ko F.S.

No (ft) Type Count Type (psf) (psf)

1 5 2 19 MC 625 625 0.99 124 13 0.75 1.0 1.0 116 145 16.8 1.00 1
2 10 2 14 MC 1250 1188 0.98 91 13 080 10 10 91 123 11.2 1.00 1
3 15 1 31 MC 1875 1500 0.97 0.46 202 13 085 1.0 1.0 214 113 242 47% 340 1.00 1
4 20 2 7 MC 2500 1813 0.96 46 13 095 10 1.0 54 1.04 56 1.00 1
5 25 2 9 MC 3125 2125 0.94 59 13 095 10 10 69 097 6.8 0.99 1
6 30 2 10 SPT 3750 2438 0.92 100 13 100 1.2 1.0 150 091 136 0.94 1
7 35 2 69 MC 4375 2750 0.89 449 13 1.00 1.0 1.0 56.1 0.85 47.9 0.88 1

Volumetric
Strain (%)

Total Liquefaction Settlement (in.)= 0.0
1. The correction factors Cg (Energy Ratio), Cgz (Borehole Diameter), Cg (Rod Length) and Cg (Sampling Method-liner) are per Youd et al. (2001).
2. For correction of overburden, Cy = 2.2/(1.2 + 6,//P,) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001).
3. The influence of Fines Contents are expressed by the following correction: (N1)goes = o + B (N1)go
where o and B = coefficients determined from the following relationships

for FC < 5% a =0, B=1.0

for5% < FC <35%  a = exp(1.76-(190/FC?), B = (0.99+(FC**/1000))

for FC > 35% a =5.0, p=1.2
Reference: Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Sails,

Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10
Liquefaction SPT 2014-129-065 7/11/2017



LIQUEFACTION POTENTIAL ANALYSIS
PROJECT NAME Mathilda Avenue Improvements SOIL GROUPS FAULT INFO
PROJECT NO. 2014-129-PSE 1. GRAVELS, SANDS AND NONPLASTIC SILTS
BORING NO. R-17-015 2. CLAYS AND PLASTIC SILTS amax (9)= 0.58
FAULT M, = 6.6
BOREHOLE DIA (in) 5 HAMMER ENERGY = 75%
GW DEPTH (ft)= 9 MSF = 1.39
CYCLIC STRESS RATIO (CSR LIQUEFACTION RESISTANCE (CRR ;5) S.=(CRR ;5/CSR)*MSF*K o*K
. Salrnpi i
Sample Depth Soil - Blow —,, O 9% 4 CSR SPT-Neg Ce Crp Cs Cs Ng Cu (NeF.C.(NeocsCRRrs Ko Ka  F.S.  Volumetric
No (ft) Type Count Type (psf) (psf) Strain (%)
1 2 2 25 mMC 250 250 1.00 163 13 075 10 1.0 152 1.66 253 1.00 1
2 5 2 23 MC 625 625 0.99 150 13 075 1.0 1.0 14.0 1.45 204 1.00 1
3 10 1 11 MC 1250 1156 0.98 0.40 72 13 080 10 10 72 124 88 15% 118 0.13 1.00 1 0.45 24
4 15 1 4 MC 1875 1469 0.97 0.47 2.6 1.3 085 1.0 1.0 28 114 31 31% 84 0.10 1.00 1 0.30 2.9
5 20 2 4 SPT 2500 1781 0.96 40 13 095 12 1.0 57 1.05 6.0 1.00 1
6
Total Liquefaction Settlement (in.)= 3.2
1. The correction factors Cg (Energy Ratio), Cgz (Borehole Diameter), Cg (Rod Length) and Cg (Sampling Method-liner) are per Youd et al. (2001).
2. For correction of overburden, Cy = 2.2/(1.2 + 6,//P,) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001).
3. The influence of Fines Contents are expressed by the following correction: (N1)goes = o + B (N1)go
where o and B = coefficients determined from the following relationships
for FC < 5% a=0, B=1.0
for5% < FC <35%  a = exp(1.76-(190/FC?), B = (0.99+(FC**/1000))
for FC > 35% o =5.0, B=12
Reference: Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of Liquefaction Resistance of Sails,
Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, Vol. 127 No. 10
Liquefaction SPT 2014-129-065 7/11/2017



SETTLEMENT ANALYSIS

PROJECT NAME

Mathilda Avenue Improvements

PROJECT NO. 2014-129-PSE
BORING NO. R-17-003
GROUPS
Embankment H (ft)= 10 Contact Pressure (psf)= 1250 Contact Area, B (ft)= 100 Cr/Cc=  20.0% 1. GRAVELS AND SANDS
Unit Weight (pcf)= 125 GW Level (ft)= 8.5 Contact Area, L (ft)= 200 Ei 75% 2. CLAYS AND SILTS
Plain Strain? (Y/N)= n

Soll Depth BLOW SAMPLER AVG Yt v ® o, Aoy Su Pp Crli+e, Co/1+e, Settlements (in)

Type  From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) (psf) ocC NC SAND Sum
2 0 4 10 MC 8 125.0 125.0 18.0% 250 1213.4 975 3900 0.0240 0.1202 0.885 0.885
2 4 19 MC 15 135.9 135.9 18.0% 772 1144.9 1853 7410 0.0240 0.1202 0.456 0.456
2 8 13 5 MC 4 125.0 62.6 19.0% 1200 1074.8 488 1950 0.0245 0.1227 0.310 0.493 0.803
1 13 18 10 MC 125.0 62.6 20.1% 1513 1004.4 0.320
2 18 23 9 MC 125.8 63.4 26.4% 1828 940.9 878 3510 0.0282 0.1411 0.305 0.305
2 23 28 11 MC 9 124.2 61.8 26.3% 2141 883.4 1073 4290 0.0282 0.1409 0.254 0.254
2 28 30.5 14 SPT 18 125.0 62.6 25.7% 2374 843.7 2100 8400 0.0279 0.1394 0.110 0.110

Estimated Settlement (in)= 2.32 0.49 0.32 3.13
SETTLEMENT embankment 2014-129-PSE 7/11/2017




SETTLEMENT ANALYSIS

PROJECT NAME

Mathilda Avenue Improvements

PROJECT NO. 2014-129-PSE
BORING NO. R-17-011
GROUPS
Embankment H (ft)= 10 Contact Pressure (psf)= 1250 Contact Area, B (ft)= 100 Cr/Cc=  20.0% 1. GRAVELS AND SANDS
Unit Weight (pcf)= 125 GW Level (ft)= 13 Contact Area, L (ft)= 200 Ei 70% 2. CLAYS AND SILTS
Plain Strain? (Y/N) n

Soll Depth BLOW SAMPLER AVG Yt v ® o, Aoy Su Pp Crli+e, Co/1+e, Settlements (in)

Type  From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) (psf) ocC NC SAND Sum
2 0 4 10 MC 8 126.0 126.0 17.6% 252 1213.4 910 3640 0.0238 0.1192 0.875 0.875
2 4 13 MC 10 122.0 122.0 28.8% 748 1144.9 1183 4732 0.0294 0.1471 0.569 0.569
2 8 13 11 MC 120.5 120.5 29.7% 1293 1074.8 1001 4004 0.0299 0.1493 0.471 0.471
2 13 18 10 MC 118.5 56.1 30.4% 1735 1004.4 910 3640 0.0302 0.1510 0.359 0.359
2 18 23 14 MC 11 128.7 66.3 23.1% 2041 940.9 1274 5096 0.0266 0.1329 0.263 0.263
2 23 28 8 MC 6 129.4 67.0 21.7% 2374 883.4 728 2912 0.0259 0.1294 0.138 0.378 0.516
2 28 33 26 MC 20 125.4 63.0 26.6% 2699 831.1 2366 9464 0.0283 0.1416 0.198 0.198
2 33 37 11 MC 8 123.4 61.0 31.2% 2979 788.0 1001 4004 0.0306 0.1530 0.150 0.150

Estimated Settlement (in)= 3.02 0.38 0.00 3.40

SETTLEMENT embankment 2014-129-PSE

7/11/2017




SETTLEMENT ANALYSIS

PROJECT NAME

Mathilda Avenue Improvements

PROJECT NO. 2014-129-PSE
BORING NO. R-17-015
GROUPS
Embankment H (ft)= 10 Contact Pressure (psf)= 1250 Contact Area, B (ft)= 100 Cr/Cc= 20.0% 1. GRAVELS AND SANDS
Unit Weight (pcf)= 125 GW Level (ft)= 8.5 Contact Area, L (ft)= 200 Ei 75% 2. CLAYS AND SILTS
Plain Strain? (Y/N) n

Soil Depth BLOW SAMPLER AVG YT Y © oy Ao, Su Pp Cril+e, Ccll+e, Settlements (in)

Type  From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) (psf) ocC NC SAND Sum
2 0 10 MC 8 125.0 125.0 20.0% 188 1222.4 975 3900 0.0250 0.1252 0.790 0.790
2 3 25 MC 20 135.9 135.9 20.2% 715 1153.1 2438 9750 0.0251 0.1257 0.629 0.629
2 8 13 23 MC 19 125.0 62.6 21.1% 1211 1074.8 2243 8970 0.0256 0.1279 0.423 0.423
1 13 18 11 MC 9 135.3 72.9 17.8% 1550 1004.4 0.304
1 18 23 MC 3 125.0 62.6 29.3% 1889 940.9 0.329
2 23 25.5 SPT 5 125.0 62.6 24.5% 2123 897.2 600 2400 0.0273 0.1364 0.044 0.409 0.452

Estimated Settlement (in)= 1.89 0.41 0.63 2.93

SETTLEMENT embankment 2014-129-PSE

7/11/2017




Settlement (in)

Estimated Settlement vs Time (R-17-003,R-17-011, R-17-015)
(after the embankment fill placement is completed)
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PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: AC over AB

Design Tl= 125 input
Rps= 10 input
Rpg= 78
GE pceng = 0.0032¢TI*(100-Rgs) = 3.60
GE ¢ = 0.0032*TI*(100-R 5g) = 0.88
=> GE'sc= 1.08 (add 0.2 ft safety factor)
AC Thickness = 0.63 ft
=> AC Thickness = 0.65  ft (round up to the nearest 0.05 ft)
Gy ac= 172
GEpc= 111
GE s = GE pceap - GEac = 2.49
AB thickness= 226 ft
=> AB Thickness= 2.30  ft(round up to the nearest 0.05 ft)
GEps= 253 Gyap=ll

Design Section:

AC 065 ft
AB 230 ft
Base Soil

PAVEMENT DESIGN

PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO. 2014-129-PSE

Design Case: AC over AB over AS

Design TI= 125  input
Rgs= 10 input
Rpg= 78

Ras= 50 check

GE rora. = 0..0032°TI¥(100-Rgs) = 3.60

GE sc = 0.0032*TI*(100-R »5) = 0.88
=> GE'pc= 1.08  (add 0.2 ft safety factor)
AC thickness = 063 ft
=> AC Thickness= 0.65  ft (round up to the nearest 0.05 ft)
Gy ac= 172
GEpc= 1.11
GE pgiac = 0.0032*TI*(100-Rps) = 2.00
=>  GEpciae= 220  (add 0.2 ft safety factor)
GE s = GEacias-GEac = 1.09
=> AB thickness= 0.99
=> AB Thickness= 1.00  ft(round up to the nearest 0.05 ft)
GEpgs= 110  Gype=l1
GE ps = GE 1o1aL-GE pg-GE ¢ = 1.39
=> AS Thickness= 1.40  ft (round up to the nearest 0.05 ft)

Design Section:

AC 065 ft

AB 1.00 ft

AS 140 ft
Base Soil

PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: Full depth AC

Design Tl= 125 input
Rps= 10 input
GE ¢ =0.0032*TI*(100-R gs) = 3.60
=> GE'pc= 3.70  (add 0.1 ft safety factor)
=> AC Thickness= 1.60
=> AC Thickness= 1.60 ft (round up to the nearest 0.05 ft)

Design Section:

AC 160 ft

Base Soil




PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: AC over AB

Design TI= 125 input
Rgs= 15 input
Rag= 78
GE pceng = 0.00324TI*(100-Rgs) = 3.40
GE ¢ = 0.0032*TI*(100-R 5g) = 0.88
=> GE'sc= 1.08 (add 0.2 ft safety factor)
AC Thickness = 0.63 ft
=> AC Thickness = 0.65  ft (round up to the nearest 0.05 ft)
Gy ac= 172
GEpc= 111
GE s = GE pceap - GEac = 2.29
AB thickness= 208 ft
=> AB Thickness= 2.10  ft(round up to the nearest 0.05 ft)
GEps= 231 Gyae=ll

Design Section:

AC 065 ft
AB 210 ft
Base Soil

PAVEMENT DESIGN

PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO. 2014-129-PSE

Design Case: AC over AB over AS

Design TI= 125  input
Rgs= 15 input
Rpg= 78

Ras= 50 check

GEtora. = 0..0032TIH(100-Rgs) = 3.40

GE sc = 0.0032*TI*(100-R »5) = 0.88
=> GE'pc= 1.08  (add 0.2 ft safety factor)
AC thickness = 063 ft
=> AC Thickness= 0.65  ft (round up to the nearest 0.05 ft)
Gy ac= 1.72
GEpc= 1.11
GE pgiac = 0.0032*TI*(100-Rps) = 2.00
=>  GEpciae= 220  (add 0.2 ft safety factor)
GE s = GEacias-GEac = 1.09
=> AB thickness= 0.99
=> AB Thickness= 1.00  ft(round up to the nearest 0.05 ft)
GEpgs= 110  Gype=l1
GE ps = GE 1o1aL-GE pg-GE ¢ = 119
=> AS Thickness= 1.20  ft (round up to the nearest 0.05 ft)

Design Section:

AC 065 ft

AB 1.00 ft

AS 120 ft
Base Soil

PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: Full depth AC

Design Tl= 125 input
Rps= 15 input
GE ¢ =0.0032*TI*(100-R gs) = 3.40
=> GE'pc= 3.50 (add 0.1 ft safety factor)
=> AC Thickness= 1.53
=> AC Thickness= 155  ft (round up to the nearest 0.05 ft)

Design Section:

AC 155 ft

Base Soil




PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: AC over AB

Design Tl= 115 input
Rgs= 10 input
Rpg= 78
GE pceng = 0.00324TI*(100-Rgs) = 3.31
GE ¢ = 0.0032*TI*(100-R 5g) = 0.81
=> GE'sc= 1.01  (add 0.2 ft safety factor)
AC Thickness = 058 ft
=> AC Thickness = 0.60  ft (round up to the nearest 0.05 ft)
Gy ac= 174
GEpc= 1.04
GE s = GE pceap - GEac = 2.27
AB thickness= 206 ft
=> AB Thickness= 2.10  ft(round up to the nearest 0.05 ft)
GEps= 231 Gyae=ll

Design Section:

AC 060 ft
AB 210 ft
Base Soil

PAVEMENT DESIGN

PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO. 2014-129-PSE

Design Case: AC over AB over AS

Design TI= 11.5  input
Rgs= 10 input
Rpg= 78

Ras= 50 check

GE rora. = 0..0032°TI¥(100-Rgs) = 331

GE sc = 0.0032*TI*(100-R »5) = 0.81
=> GE'pc= 1.01  (add 0.2 ft safety factor)
AC thickness = 058 ft
=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gy ac= 1.74
GEpc= 1.04
GE pgiac = 0.0032*TI*(100-Rps) = 1.84
=>  GEpciae= 2.04 (add 0.2 ft safety factor)
GE pg = GE pcung-GE ac = 1.00
=> AB thickness= 0.90
=> AB Thickness= 0.95  ft (round up to the nearest 0.05 ft)
GEpgs= 105 Gype=l1
GE ps = GE 1o1aL-GE pg-GE ¢ = 1.22
=> AS Thickness= 1.25  ft (round up to the nearest 0.05 ft)

Design Section:

AC 060 ft

AB 095 ft

AS 125 ft
Base Soil

PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: Full depth AC

Design Tl= 115 input
Rps= 10 input
GE ¢ =0.0032*TI*(100-R gs) = 3.31
=> GE'pc= 3.41  (add 0.1 ft safety factor)
=> AC Thickness= 1.46
=> AC Thickness= 150  ft (round up to the nearest 0.05 ft)

Design Section:

AC 150 ft

Base Soil




PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: AC over AB

Design Tl= 115 input
Rgs= 15 input
Rpg= 78
GE pceng = 0.00324TI*(100-Rgs) = 3.13
GE ¢ = 0.0032*TI*(100-R 5g) = 0.81
=> GE'sc= 1.01  (add 0.2 ft safety factor)
AC Thickness = 058 ft
=> AC Thickness = 0.60  ft (round up to the nearest 0.05 ft)
Gy ac= 174
GEpc= 1.04
GE s = GE pceap - GEac = 2.08
AB thickness= 189 ft
=> AB Thickness= 1.90 ft (round up to the nearest 0.05 ft)
GEps= 209  Gyap=l1

Design Section:

AC 060 ft
AB 1.90 ft
Base Soil

PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO. 2014-129-PSE

Design Case: AC over AB over AS

Design TI= 11.5  input
Rgs= 15 input
Rpg= 78

Ras= 50 check

GE rora = 0..0032°TI¥(100-Rgs) = 3.13

GE sc = 0.0032*TI*(100-R »5) = 0.81
=> GE'pc= 1.01  (add 0.2 ft safety factor)
AC thickness = 058 ft
=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gy ac= 1.74
GEpc= 1.04
GE pgiac = 0.0032*TI*(100-Rps) = 1.84
=>  GEpciae= 2.04 (add 0.2 ft safety factor)
GE pg = GE pcung-GE ac = 1.00
=> AB thickness= 0.90
=> AB Thickness= 0.95  ft (round up to the nearest 0.05 ft)
GEpgs= 105 Gype=l1
GE ps = GE 1o1aL-GE pg-GE ¢ = 1.04
=> AS Thickness= 1.05 ft (round up to the nearest 0.05 ft)

Design Section:

AC 060 ft

AB 095 ft

AS 1.05 ft
Base Soil

PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: Full depth AC

Design Tl= 115 input
Rps= 15 input
GE ¢ =0.0032*TI*(100-R gs) = 3.13
=> GE'pc= 3.23  (add 0.1 ft safety factor)
=> AC Thickness= 1.40
=> AC Thickness= 1.40  ft(round up to the nearest 0.05 ft)

Design Section:

AC 140 ft

Base Soil




PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: AC over AB

Design Tl= 10 input
Rps= 10 input
Rpg= 78
GE pceng = 0.00324TI*(100-Rgs) = 2.88
GE ¢ = 0.0032*TI*(100-R 5g) = 0.70
=> GE'sc= 0.90 (add 0.2 ft safety factor)
AC Thickness = 051 ft
=> AC Thickness = 0.55  ft (round up to the nearest 0.05 ft)
Gy ac= 181
GEpc= 1.00
GE s = GE pceap - GEac = 188
AB thickness= 171 ft
=> AB Thickness= 1.75  ft (round up to the nearest 0.05 ft)
GEps= 193 Gyae=l.1

Design Section:

AC 055 ft
AB 175 ft
Base Soil

PAVEMENT DESIGN

PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO. 2014-129-PSE

Design Case: AC over AB over AS

Design TI= 10 input
Rgs= 10 input
Rpg= 78

Ras= 50 check

GE rora. = 0..0032°TI¥(100-Rgs) =  2.88

GE sc = 0.0032*TI*(100-R »5) = 0.70
=> GE'pc= 0.90 (add 0.2 ft safety factor)
AC thickness = 051 ft
=> AC Thickness= 0.55  ft (round up to the nearest 0.05 ft)
Gy ac= 1.81
GEpc= 1.00
GE pgiac = 0.0032*TI*(100-Rps) = 1.60
=>  GEpciae= 1.80 (add 0.2 ft safety factor)
GE s = GEacias-GEac = 0.80
=> AB thickness= 0.73
=> AB Thickness= 0.75  ft (round up to the nearest 0.05 ft)
GEpgs= 0.83  Gyae=l.l
GE ps = GE 1o1aL-GE pg-GE ¢ = 1.06
=> AS Thickness= 1.10 ft (round up to the nearest 0.05 ft)

Design Section:

AC 055 ft

AB 075 ft

AS 110 ft
Base Soil

PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: Full depth AC

Design Tl= 10 input
Rps= 10 input
GE ¢ =0.0032*TI*(100-R gs) = 2.88
=> GE'pc= 298 (add 0.1 ft safety factor)
=> AC Thickness= 1.25
=> AC Thickness= 1.25  ft (round up to the nearest 0.05 ft)

Design Section:

AC 125 ft

Base Soil




PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: AC over AB

Design Tl= 10 input
Rps= 15 input
Rpg= 78
GE pceng = 0.00324TI*(100-Rgs) = 2.72
GE ¢ = 0.0032*TI*(100-R 5g) = 0.70
=> GE'sc= 0.90 (add 0.2 ft safety factor)
AC Thickness = 051 ft
=> AC Thickness = 0.55  ft (round up to the nearest 0.05 ft)
Gy ac= 181
GEpc= 1.00
GE s = GE pceap - GEac = 172
AB thickness= 157 ft
=> AB Thickness= 1.60 ft (round up to the nearest 0.05 ft)
GEps= 1.76 Gy ae=1.1

Design Section:

AC 055 ft
AB 1.60 ft
Base Soil

PAVEMENT DESIGN

PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO. 2014-129-PSE

Design Case: AC over AB over AS

Design TI= 10 input
Rgs= 15 input
Rpg= 78

Ras= 50 check

GE rora = 0.0032°TI¥(100-Rgs) = 2.72

GE sc = 0.0032*TI*(100-R »5) = 0.70
=> GE'pc= 0.90 (add 0.2 ft safety factor)
AC thickness = 051 ft
=> AC Thickness= 0.55  ft (round up to the nearest 0.05 ft)
Gy ac= 1.81
GEpc= 1.00
GE pgiac = 0.0032*TI*(100-Rps) = 1.60
=>  GEpciae= 1.80 (add 0.2 ft safety factor)
GE s = GEacias-GEac = 0.80
=> AB thickness= 0.73
=> AB Thickness= 0.75  ft (round up to the nearest 0.05 ft)
GEpgs= 0.83  Gyae=l.l
GEps = GEoraL -GE ps-GE ac = 0.90
=> AS Thickness= 0.90  ft (round up to the nearest 0.05 ft)

Design Section:

AC 055 ft

AB 075 ft

AS 090 ft
Base Soil

PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: Mathilda Avenue Improvements at SR 237 and US 101
PROJECT NO.: 2014-129-PSE

Design Case: Full depth AC

Design Tl= 10 input
Rps= 15 input
GE ¢ =0.0032*TI*(100-R gs) = 272
=> GE'pc= 2.82  (add 0.1 ft safety factor)
=> AC Thickness= 1.20
=> AC Thickness= 1.20  ft (round up to the nearest 0.05 ft)

Design Section:

AC 120 ft

Base Soil
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Practicing in the Geosciences

MEMORANDUM

To: WMH Corporation January 5, 2015
50 West San Fernando, Suite 950 Job No. 2014-129-GEO
San Jose, CA 95113

Attn: Mr. Tim Lee, P.E.

{i;}{ ;;':17)6/'

=

9/4
From:  Gary Parikh, P.E., G.E., 666

Subject: Mathilda Avenue Improvements at SR 237 and US 101, Sunnyvale, California
Preliminary Pavement Condition Evaluation

Parikh Consultants Inc. (PCI) has visually evaluated the pavement condition of the Mathilda
Avenue Improvements at SR 237 and US 101 (Project). The field review was performed on
December 31, 2014. The existing pavement consists of Asphalt Concrete sections (Hot Mix
Asphalt). For the purposes of this memorandum, Mathilda Avenue is considered to follow an
east-west alignment. The Project extends from Innovation Way to the east to W. Ahwanee
Avenue to the west in the City of Sunnyvale, Santa Clara County. Some of the ramps associated
with the two interchanges are also planned to be modified. No mainline improvements for either
US 101 or SR 237 are currently proposed.

1. The pavement conditions along the ramps at SR 237 and US 101 are reasonably good. It

appears that most of the ramps have been resurfaced or slurry sealed ‘recently’. Based on
study of aerial photographs it appears that SR 237 ramps were probably resurfaced in
August of 2011. US 101 ramps look like were worked on much prior to 2010. No
significant cracking or pavement distress was noted.

2. Within the project limits, pavement conditions along Mathilda Avenue vary significantly.
The segment to the east of SR 237 that is generally beyond the Caltrans right-of-way is in
reasonably good condition. There are quite a few utility patches due to activities related
to various developments. These patches are showing cracking and obvious difference in
ground elevations. In the event this roadway has to be upgraded, it should require grind
and overlay with possible pavement enhancement fabric to retard reflective cracking.

3. The pavement condition beneath the SR 237 Undercrossing and the Caltrans ROW
indicates significant wear and distress. There are various repairs and patches, transverse
cracks and loss of binder. This indicates the age of the pavement. Grinding and overlay
with some reconstruction should be required which should also include pavement
reinforcement fabric to maintain uniformity and control reflective cracking.

2360 Qume Drive, Suite A, San Jose, CA 95131 | P (408) 452-9000 | F (408) 452-9004 | www.PARIKHnet.com
San Jose Oakland ¢ Walnut Creek ¢ Sacramento Fresno Commerce



Mathilda Avenue Improvements at SR 237 and US 101
Job No: 2014-129-GEO

January 5, 2015

Page 2

4. Pavement conditions west of Ross Drive in the west bound direction shows significant
distress conditions. This is visible in all three lanes till it reaches US 101 overcrossing.
The inside lane shows indications of pavement fatigue represented by some depressions
along the wheel lines and the outside two lanes have significant alligator and joint
cracking. Relatively the condition of this segment is the worst within the project limits. In
addition to grinding and overlay there are areas that should be reconstructed. Overlay
thicknesses may also be significant since the need to control reflective cracking. It is
possible that based on the repairs required this segment may qualify for a full
reconstruction.

5. The segment west of US 101 is in reasonably good condition and limited wear is noted.
Alligator cracks are not seen as noted on the east of the US 101. Some joint cracking is
visible along the longitudinal direction. Limited overlay and or slurry seal might be
enough to get this segment in a reasonable condition.

6. The east bound segment between US 101 Overcrossing and SR 237 has also some wear
and the surface shows loss of asphalt binder and overall wear. Some joint cracking is
visible along the longitudinal direction. Utility related patches or pavement repairs are
visible which may be due its age.

7. Pavement condition between Ross Drive to SR 237 interchange is similar to the
eastbound condition. This is apparently maintained by Caltrans and has its own repair and
maintenance thresholds and schedule. This segment indicates significant wear and
distress. There are various repairs and patches, longitudinal and transverse cracks and
loss of binder. This indicates the age of the pavement. Grinding and overlay with some
reconstruction should be required which should also include pavement reinforcement
fabric to maintain uniformity and control reflective cracking.

At all the intersections there are signal loops and sensors that would have to be repaired and or
replaced in the event the pavement is repaired, overlaid and or reconstructed.

It is recommended that in the event an overlay option is considered a Deflection Test based
(performance based) study be conducted. This should provide deflections of the existing
pavement and the required overlay thickness to control reflective cracking using the proposed
Traffic Index values. However in the event the Traffic Index has changed significantly the
pavement may have to be reconstructed as the overlay requirements may be significant which
would defeat the cost/benefit of the overlay work. Also the overlay requires the existing failed
areas to be completely removed and replaced with full depth HMA. This should be considered in
the cost analyses.

Attached are some pictures of the pavement conditions along selected locations.
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| Views looking towards west - WB Mathilda Ave. between SR 237 and US 101 |

Views looking towards east - along WB Mathilda Ave. between SR 237 and US 101
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| Views looking at EB Mathilda Ave. between US 101 and Ahwanee Drive |
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| Views looking at EB Mathilda Ave. between SR 237 & Innovation Drive |
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DEFLECTION ANALYSIS

for
CITY OF SUNNYVALE
MATHILDA AVENUE & MOFFETT PARK DRIVE




Pavement Engineering Inc.

You can ride on our reputation

June 22, 2017 Project No. 160293-01

Mr. Gary Parikh

Parikh Consultants, Inc.
2360 Qume Drive, Suite A
San Jose, CA 95131

Subject: Deflection Analysis for the Mathilda Avenue Improvement Project

Dear Gary:

In accordance with your request, we have completed the pavement deflection analysis
for the Mathilda Avenue Improvement Project for the City of Sunnyvale and are herein

providing our findings and recommendations.

INTRODUCTION

The Mathilda Avenue Improvement Project consists of Mathilda Avenue from North of
San Aleso Avenue to Innovation Way and Moffett Park Drive from Mathilda Avenue to

Innovation Way.

The field work for our analysis consisted of deflection testing using our Dynaflect
pavement deflection testing device in general accordance with CTM 356; coring to
measure the existing structural section; sampling the native soil to determine R-value;
and a visual condition survey. This work was performed by Brett Long and Alex Long of
PEl's laboratory staff. Visual evaluations were performed by Bill Long.

We have summarized our analysis on the deflection summary sheets for Mathilda
Avenue & Moffett Park Drive in the City of Sunnyvale in this report. Included on the
summary sheets are the coring data for existing pavement thickness, visual condition
survey, deflection test results analysis and recommendations.

ANALYSIS

The rehabilitation alternatives have been designed using structural requirements from
the deflection analysis contained in CTM 356, reflective cracking criteria and the visual
condition survey. Reflection cracking requirements are determined as a minimum of
one-half the bonded layer section per current Caltrans recommendations for reflective
cracking. Engineering judgment and experience has been used in applying these

criteria to the individual street segments.

The rehabilitation alternatives evaluated in this analysis include HMA and RHMA
overlays; milling and replacement with HMA; and Cold In-place Recycling (CIR).

Serving California since 1987

www.pavemenlengineering.com



Mr. Gary Parikh
June 22, 2017
160293-01
Page 2

OVERLAYS

The recommended overlays must meet both the requirements of the structural
requirement from the deflection analysis and reflective cracking requirements. The
minimum recommended overlay thickness is 1-3/4 inches to ensure that the HMA can

be properly compacted.

For HMA overlays, typically a 1/2-inch HMA leveling course is recommended if
pavement fabric is placed. The leveling course provides a uniform surface and fills
cracks to insure the fabric is bonded properly to the overlay.

PEI also recommends placing a 1/2-inch leveling course under RHMA overlays. The
leveling course helps provide a uniform surface for placing the RHMA to insure the
thickness of the RHMA overlay. Minimum thickness for RHMA overlays is critical for

compaction.

MILLING AND REPLACEMENT

Milling and replacement is generally recommended when overlay requirements for
reflective cracking exceed 3-1/2 inches, but are structurally adequate by deflection.
Overlays which exceed 3-1/2 inches are not usually feasible due to geometric
constraints such as curb and gutter.

Mill and replacement alternatives allow for resurfacing the pavement to match the
existing profile. This alternative can also reduce the lift thickness to meet reflective
cracking requirements if the pavement is structurally adequate. The expected
pavement life for milling and replacing is similar to an overlay. Milling and replacement
is a green alternative also, because asphalt suppliers use the removed asphalt in Rap
mixes.

COLD IN-PLACE RECYCLING (CIR)

CIR is an option when pavements are structurally adequate. It can be especially useful
when pavements are thick (greater than 6 inches). CIR helps reduce crack history in
thicker pavement and provides a green approach by using existing materials. CIR
consists of either an emulsion process or a foaming process. The cold foam process
can include mixing aggregate base with the asphalt.

Y:\Shared\R Drivel\Active Projects\Parikh Consultants\160293\Task 01\Text\ERO1.doc



Mr. Gary Parikh
June 22, 2017
160293-01
Page 3

PROJECT ANALYSIS

PEI is providing multiple alternatives for rehabilitating the pavements. The estimated
design life of each recommended alternative is provided in the following table:

Proposed Treatment Expected Service Life
HMA and RHMA Overlays 7-12 years
Milling and Replacement 8-12 years
Cold In-place Recycling (CIR) 8-12 years

Each alternative should be evaluated by the design engineer for cost, constructability
and impact on the public during construction.

The Deflection Summary Sheets following this report provide the coring data, deflection
data, visual condition evaluations and recommended repair strategies. Following the
summary sheets are the deflection data print outs.

MATERIALS AND CONSTRUCTION

HMA recommended for leveling courses less than 1 inch should be constructed using
3/8 inch maximum HMA or #4 mix. The leveling course should be rolled and compacted
with an 8 to 12 ton pneumatic-tire roller.

HMA with thicknesses of 1 to 2 inches should be constructed using 1/2-inch maximum
HMA. HMA layer thicknesses greater than 2 inches can be constructed with either 1/2-

or 3/4-inch maximum HMA.

RHMA should be constructed with 3/8 inches maximum aggregate for overlays less
than 2 inches and 1/2-inch maximum size aggregate for overlays greater than or equal
to 2 inches.

All HMA and RHMA work should be placed in accordance with Caltrans 2010 Section
39 using the standard process.

LIMITATIONS

This report has been prepared based on the indicated field testing and application of our
knowledge of pavement technology. The repair strategies in this report are based upon
industry standards.

Our professional services were performed, findings obtained, and recommendations
prepared in accordance with generally accepted engineering principles and practices.
No warranty is either expressed or implied.

Y:\Shared\R Drive\Active Projects\Parikh Consultants\160293\Task 01\Text\ERO1.doc



Mr. Gary Parikh
June 22, 2017
160293-01
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SUMMARY

We performed deflection testing for the subject project and have provided
recommendations and repair strategies for resurfacing the pavement of Mathilda
Avenue and Moffett Park Drive in City of Sunnyvale.

If you have any questions, please do not hesitate to give me a call at (530) 224-4535.

Very truly yours,
PAVEMENT ENGINEERING INC.

WA/UL \},‘/L—\_

William J. Long, P.E.
Senior Principal Engineer

Attachments: Mathilda Avenue - Innovation Way to Moffett Park Drive
Mathilda Avenue - Moffett Park Drive to Highway 101
Mathilda Avenue - Highway 101 to San Aleso Avenue
Moffett Park Drive - Mathilda Avenue to Innovation Way

pc:. CFile
160293-01

Y:\Shared\R Drive\Active Projects\Parikh Consultants\160293\Task 01\Text\ER01.doc



Deflection and Structural Analysis Project No. 160293-01
City of Sunnyvale

MATHILDA AVENUE
Innovation Way to Moffett Park Drive

CORING LOG
HMA AB
Core | Lane & Layer Fabric Layer

No. | Direction Location (Inches) | Present | (Inches)
9 SB3 300 Feet from Innovation Way 5-1/2 Y 0
10 SB2 315 Feet from Innovation Way 6-3/4 Y 0
11 SB3 750 Feet from Innovation Way 7 Y 0
12 SB2 800 Feet from Innovation Way 6-3/4 Y 0
13 SB1 850 Feet from Innovation Way 8-1/2 - 0
- 14 NB2 300 Feet from Moffett Park Drive 7 Y 0
15 NB1 400 Feet from Moffett Park Drive 5-1/2 -—- 0
16 NB1 550 Feet from Moffett Park Drive 6-1/2 = 0
17 NB2 650 Feet from Moffett Park Drive 8-1/2 i 0
18 NB3 800 Feet from Moffett Park Drive 12 Y 0
19 SB1 350 Feet from Innovation Way 7 b d Z
20 NB3 150 Feet from Moffett Park Drive | 12-3/4 Y 0

3485 Sacramento Drive, Suite A « San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive * Redding, CA - 96002-9221 - Tel. (530) 224-4535 + Fax (530) 224-4539
5702 Marsh Drive, Unit T * Pacheco, CA + 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 * Petaluma, CA - 94954-5613 « Tel. (707) 769-5330 « Fax (707) 769-5333



Mathilda Avenue (Innovation Way to Moffett Park Dr.)

Project No. 160293-01

City of Sunnyvale
STRUCTURAL REQUIREMENTS
(by Deflection Analysis)
Traffic Index 80th HMA Overlay Requirement
Direction/Lane (T1) Tolerable Percentile (Inches)

NB1 11.5 10.00 8.79 0
NB2 11.5 10.00 12.09 1/2
NB3 11.5 10.00 7.06 0
SB1 11.5 10.00 12.32 3/4
SB2 11.5 10.00 11.74 1/2
SB3 11.5 10.00 14.13 1-1/2

REFLECTIVE CRACKING REQUIREMENTS

HMA Overlay Requirement Pavement Fabric Required
Direction/Lane (Inches)" (Yes or No)
NB1 2 Yes
NB2 2-3/4 Yes
NB3 5-1/4 Yes
SB1 2-3/4 Yes
SB2 2-1/4 Yes
SB3 2-1/4 Yes

*Required overlay by reflective cracking is half the existing AC thickness — if pavement fabric is used then
this criteria can be reduced by 1-1/4 inch with at least a minimum overlay requirement of 1-3/4 inches.

VISUAL CONDITIONS

The southbound #1 and #2 lanes of Mathilda Ave. from Innovation Way to Moffett Park Dr.
exhibit slight shrinkage cracking and small areas of moderate to severe alligator cracking. The
southbound #3 lane appears to be a part of a widening project and is in good condition.
Previous pavement repairs have been performed.

The northbound lanes of Mathilda Ave. from Moffett Park Dr. to Innovation Way are in generally
good condition, exhibiting no distresses with the exception of the northbound #1 lane, which
exhibits moderate to severe raveling as it approaches Innovation Way.

3485 Sacramento Drive, Suite 4 - San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 - Fax (530) 224-4539

5702 Marsh Drive, Unit T - Pacheco, CA - 94553 - Tel. (925) 872-3472

3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333




Mathilda Avenue (Innovation Way to Moffett Park Dr.) Project No. 160293-01
City of Sunnyvale

ANALYSIS

Mathilda Ave. from Innovation Way to Moffett Park Dr. is structurally deficient by up to 1-1/2
inches in the southbound lanes. Only the #2 lane in the northbound direction shows a slight
structural deficiency. Because the northbound lanes are generally in good condition,
rehabilitation alternatives could be limited to the southbound lanes only.

RECOMMENDATIONS

Crack Fill & Slurry Seal

The northbound lanes, overall, are in good condition, with the exception of the #3 lane, which is
structurally deficient by 1/2 inch. We recommend applying a crack seal and Type |l slurry to the
roadway. The slurry seal does not address the structural deficiency of the northbound #3 lane,
however, there is currently no cracking.

Overlay

HMA

We recommend removing and replacing base failures to a depth of 6 inches, placing a 3/4 inch
HMA leveling course, pavement fabric and a 2 inch HMA overlay.

RHMA

We recommend removing and replacing pavement base failures to a depth of 6 inches, placing
a 1/2 inch HMA leveling course and a 1-3/4 inch RHMA overlay.

These recommendations can also be applied to both the southbound and northbound lanes to
maintain a consistent road condition. The overlay does not meet reflective cracking criteria of
the northbound #3 lane, but there is currently no cracking in this lane.

The overlay options will eliminate the curb reveal at the median.

Milling and Replacement

HMA

We recommend milling off 3 inches of the existing pavement structure, 4 inch digouts of base
failures, placing a 1 inch HMA leveling course and a 2 inch HMA overlay. RHMA can be used in
place of HMA for the surface course. RHMA is a better inhibitor of reflective cracking.

This option can be applied to both the northbound and southbound lanes.

Cold In-Place Recycling (CIR)

We recommend cold in-place recycling to a depth of 3 inches and placing a 2 inch RHMA
overlay.

This option can be applied to both the northbound and southbound lanes.

3485 Sacramento Drive, Suite A + San Luis Obispo, CA * 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA + 96002-9221 - Tel. (530) 224-4535  Fax (530) 224-4539
5702 Marsh Drive, Unit T * Pacheco, CA + 94553 * Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 * Petaluma, CA + 94954-5613 - Tel. (707) 769-5330 « Fax (707) 769-5333



Mathilda Avenue (Innovation Way to Moffett Park Dr.) Project No. 160293-01

City of Sunnyvale

As previously discussed in the report, rehabilitation alternatives may have different anticipated
service lives. The design engineer should evaluate each alternative based on cost,

constructability and impact on the public.

3485 Sacramento Drive, Suite A - San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
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5702 Marsh Drive, Unit T * Pacheco, CA - 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 * Fax (707) 769-5333
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Mathilda Avenue
Innovation Way to Moffett Park Drive




MATHILDA AVENUE — INNOVATION WAY TO MOFFETT PARK DRIVE
NEAR INNOVATION WAY (SB)
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MOFFETT PARK DRIVE — FROM MATHILDA AVENUE TO INNOVATION WAY
NEAR MOFFETT PARK DRIVE (NB)
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Deflection and Structural Analysis Project No. 160293-01
City of Sunnyvale

MATHILDA AVENUE
Moffett Park Drive to Highway 101

CORING LOG

Core Lane & HMA Layer | AB Layer LTB/
No. Direction Location (Inches) (Inches) CTB
21 SB3 625 Feet from Moffett Park Dr. 6-1/2 10 0
22 SB1 1,250 Feet from Moffett Park Dr. 7 9 0
23 NB1 200 Feet from Bridge Deck 14-1/2 3 0
24 NB5 1,500 Feet from Bridge Deck 18-1/2 3 0
25 NB4 210 Feet from Bridge Deck 20 0 0
26 NB3 240 Feet from Bridge Deck 7 0 1
27 NB2 520 Feet from Bridge Deck 11 0 b
28 NB5 700 Feet from Bridge Deck 14 0 0
29 NB4 830 Feet from Bridge Deck 6 0 0
30 NB3 1,180 Feet from Bridge Deck 5-1/2 0 0
31 NB2 1,240 Feet from Bridge Deck 5-1/2 0 0
32 NB1 1,680 Feet from Bridge Deck 6-1/2 0 0
33 SB2 510 Feet from Moffett Park Dr. 8 0 0
34 SB1 850 Feet from Moffett Park Dr. 6 0 2
35 SB3 1,020 Feet from Moffett Park Dr. 4-1/2 0 0
36 SB2 1,400 Feet from Moffett Park Dr. 6 0 1

3485 Sacramento Drive, Suite A - San Luis Obispo, CA + 93401-7156 - Tel. (805) 781-2265 - Fax (803) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 - Fax (530) 224-4539
5702 Marsh Drive, Unit T' - Pacheco, CA - 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333




Mathilda Avenue (Moffett Park Dr. to Hwy. 101)

Project No. 160293-01

City of Sunnyvale
STRUCTURAL REQUIREMENTS
(by Deflection Analysis)
Traffic Index 80th HMA Overlay Requirement
Direction/Lane (T Tolerable Percentile (Inches)
NB1 11.5 10.00 10.78 1/4
NB2 11.5 10.00 10.54 1/4
NB3 11.5 10.00 12.63 3/4
NB4 1.5 10.00 10.50 1/4
NB5 11.5 10.00 11.98 1/2
SB1 1.5 10.00 10.19 1/4
SB2 11.6 10.00 10.33 1/4
SB3 11.6 10.00 18.83 3-3/4
REFLECTIVE CRACKING REQUIREMENTS
HMA Overlay Requirement Pavement Fabric Required
Direction/Lane (Inches)* (Yes or No)

NB1 2-1/4 Yes

NB2 2-1/4 Yes

NB3 2-1/4 Yes

NB4 2-1/4 Yes

NB5 8 Yes

SB1 2-1/4 Yes

SB2 2-3/4 Yes

SB3 2 Yes

*Required overlay by reflective cracking is half the existing AC thickness — if pavement fabric is used then
this criteria can be reduced by 1-1/4 inch with at least a minimum overlay requirement of 1-3/4 inches.

3485 Sacramento Drive, Suite A - San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 + Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 « Fax (530) 224-4539

5702 Marsh Drive, Unit T * Pacheco, CA - 94553 - Tel (925) 872-3472

3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333




Mathilda Avenue (Moffett Park Dr. to Hwy. 101) Project No. 160293-01
City of Sunnyvale

VISUAL CONDITIONS

The southbound lanes exhibit slight to moderate block shrinkage cracking and some alligator
cracking and moderate to severe raveling with significant loss of aggregate of several locations
particularly at joints. Some areas of alligator cracking have progressed to base failure. The
base failures are more prevalent in the #3 lane. Previous maintenance includes pavement
repairs and small areas of thin maintenance overlays. Some areas of disbonding have

occurred.

The pavement in the northbound lanes also exhibit block shrinkage cracking, moderate to
severe raveling and areas of alligator cracking. The base failure is mainly in the northbound #4
and #5 lanes. The raveling is less severe in the northbound lanes than the southbound lanes.

ANALYSIS

Mathilda Ave. from Moffett Park Dr. to Highway 101 is slightly structurally deficient by between
1/4 and 3/4 inch of HMA. The exceptions are the southbound #3 lane, which is structurally
deficient by 3-3/4 inches of HMA and the northbound #5 lane that requires 8 inches of HMA to
meet reflective cracking criteria. The southbound #3 and northbound #5 lanes will require
partial reconstruction as part of any rehabilitation alternative.

RECOMMENDATIONS

Overlay

HMA

We recommend removing and replacing pavement base failures to a depth of 6 inches, milling
off and replacing with 5 inches of HMA in the southbound #3 lane, and 4 inches of HMA in the
northbound #5 lane. A 3/4 inch HMA leveling course, pavement fabric and a 2 inch HMA
overlay should be placed across all lanes.

RHMA

We recommend removing and replacing pavement base failures to a depth of 6 inches, milling
off and replacing 5 inches of HMA in the southbound #3 lane and placing 3 inches of HMA in the
northbound #5 lane. A 1/2 inch HMA leveling course, pavement fabric and a 1-3/4 inch RHMA
overlay should be placed across all lanes.

The overlay options will eliminate the curb reveal at the median.

Milling and Replacement

We recommend milling off 2-1/2 inches of existing asphalt concrete, 4 inch digouts of base
failures, placing a 1/2 inch HMA leveling course and a 2 inch RHMA overlay. The exception is
the southbound #3 lane, which will require removing 5 inches of existing asphalt beyond the 2-
1/2 inches of milled pavement and replacement with 5 inches of new HMA placed in 2 lifts.

3485 Sacramento Drive, Suite A * San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive * Redding, CA - 96002-9221 - Tel. (530) 224-4535 + Fax (530) 224-4539
35702 Marsh Drive, Unit T - Pacheco, CA - 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333



Mathilda Avenue (Moffett Park Dr. to Hwy. 101) Project No. 160293-01
City of Sunnyvale

Cold In-Place Recycling (CIR)

We recommend milling off 2 inches of the existing pavement, cold in-place recycling to a depth
of 3 inches and placing a 2 inch RHMA overlay. The exception is the southbound #3 lane,
which requires removal of an additional 5 inches of the existing pavement and placing 5 inches
of new HMA placed in two lifts prior to placing the 2 inch RHMA overlay.

As previously discussed in the report, rehabilitation alternatives may have different anticipated
service lives. The design engineer should evaluate each alternative based on cost,
constructability and impact on the public.

3485 Sacramento Drive, Suite A + San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 - Fax (803) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 - Fax (530) 224-4539
5702 Marsh Drive, Unit T' * Pacheco, CA - 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333



PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:
From: Highway 101 Bridge Deck Thickness :

To: Moffett Park Drive Traffic Index:
T.ane/Line: NB1 Proiect Number:

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
2.2 4.94 8.31 20.60

Road Surface

Thickness Traffic Index
0.58 11.50

Structural Degign

o

0.58
1150
160293

std. Dev.
2.94

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient

10.00 10.78 12.07 7.20

0.02

HMA Overlay
0.01




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 2

Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: Highway 101 Bridge Deck Thickness: 0.58
TO Moffett Park Drive Traffic Index: 11.50
Lane/Tine: NB1 Proiect Number: 160293

Deflectometer Deflection
o b 20 30 4 50 60 70 80 9 100

1 $
2 L 4
3 ¢
4 g
5 ¢
6 ¢
7 ¢
8 ¢
9 ¢
10 ¢
g 11 4
E 12 \g
13 /|
14 ¢
156 ¢
16 ¢
17 ¢
18 ¢
19 %
20 ¢
21 r
22 A—mb




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:
To Moffett Park Drive Traffic Index: 11.50

Lane/Line: NB2
Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
22 3.81 8.27 13.57

Road Surface

Thickness Traffic Index
0.58 11.50

Structural Design

Q

Tolerable 80th Percentile 90th Percentile % Reduction
10.00 10.54 11.73 5,11

Proiect Number: 160293

std. Dev.
2.71

GE Deficient
0.02

HMA Overlay
0.01




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 2

Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: Highway 101 Bridge Deck Thickness: 0.58
T6 s Moffett Park Drive Traffic Index: 11.50
Lane/Tine: NB2 Proiect Number: 160293

Deflectometer Deflection
20 30 40 50 60 70 80 90 100

o
3

—
L 4

<

L

<

<

®

L4

<

o © @ N o o b~ W N
<

l

—_

-
-
<@

Test Point

-
N
<

-
w

-
o2 B

16 A 4
17 ¢
18

N =
o
¢ v

o
-
<

nN
™
<




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road : Mathilda Avenue Survey Date:

From: Highway 101 Bridge Deck Thickness: 0.58
To Moffett Park Drive Traffic Index: 11.50
Lane/Tine: NB3 Proiect Number: 160293

Deflection Data Analysis
Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High std. Dev.
22 4,72 9.02 21..96 4.29

Road Surface

Thickness Traffic Index
0.58 11.50

Structural Design

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient
10.00 12.63 14 .52 20.79 0.12

HMA Overlay
0.06




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 - - (805) 781-2265
01/04/17 Page 2

Parikh Consultants
Road: Mathilda Avenue Survey Date:
From: Highway 101 Bridge Deck Thickness: 0.58
To: Moffett Park Drive Traffic Index: 11.50

Lane/Line: NB3 Proiect Number: 160293

Deflectometer Deflection
0 1 20 30 40 50 60 70 80 90 100

L 4

<

2

@ o AW N
<

..4
©

10
11 »
12

Test Point

13
14

o I
16 o
17

L 4

<

18

<

19

20

<

21

22




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:
From: Highway 101 Bridge Deck Thickness: 0.58
To: Moffett Park Drive Traffic Index: 11.50

T.ane/Tine: NB4

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No.

of Tests Low Mean High
22 3.36 781 12.89

Road Surface

Thickness Traffic Index
0.58 11.50

Structural Desgign

Tolerable B80th Percentile 90th Percentile % Reduction

10.00 10.50 11.91 4.74

Proiect Number: 160293

std. Dev,.
3.20

GE Deficient
0.02

HMA Overlay
0.01




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 2

Parikh Consultants

Road: Mathilda Avenue Survey Date:
From: Highway 101 Bridge Deck Thickness : 0.58
To: Moffett Park Drive Traffic Index: 11.50

T.ane/Line: NB4 Proiect. Number: 160233

Deflectometer Deflection
0 1 20 30 40 50 60 70 80 90 100

!

©

L 4

©

<

©

© © o N o o A W N
@

1 *
=
5 11 ©
9 12 R
|_
13 o
14 4
15 *
16
17 o
18 {—o
19 +—o
20 ¢
21 XS

N
N
L 4




Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

PAVEMENT ENGINEERING INCORPORATED

Parikh Consultants

Road: Mathilda Avenue Survey Date:
TO Moffett Park Drive Traffic Index: 11.50

Lane/Line: NB5

Proiect Number: 160293

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests
22

Road Surface

Low Mean High std. Dev.
213 T+92 27.18 4,82
Thickness Traffic Index
1.54 11.50

Structural Design

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient

10.00

11.98 14.10 16.50 0.08

HMA Overlay

0.04




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 2

Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: Highway 101 Bridge Deck Thickness: 1.54
To Moffett Park Drive Traffic Index: 11.50
Tane/T.ine: NBS Proiect Number: 160293

Deflectometer Deflection
0 1h 20 3 40 50 60 70 8 90 100

¢

L 4

2

2

L 4

4

¢

© o N O g s W N
@

©

—_
o
!

=)
—_
1

Test Point
N

-
w

— —
L)
!

16

17
18 1+

19 ¢
20 ¢
21 ¢

N
N
@




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:
From: Moffett Park Drive Thickness:

TO : Highway 101 Bridge Deck Traffic Index:
Lane/Line: SB1 Proiect Number:

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
22 6.08 8.55 14.93

Road Surface

Thickness Traffic Index
0.58 11.50

Structural Design

()

0.58
11.50
160293

Std. Dev.
1.94

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient

10.00 10. 19 11.04 1.83

0.01

HMA Overlay
0.01
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road Mathilda Avenue Survey Date:
From: Moffett Park Drive Thickness: 0.66
To: Highway 101 Bridge Deck Traffic Index: 11.50

Lane/Line: SB2
Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
22 1.77 8.37 11.; 30
Road Surface
Thickness Traffic Index

0.66 11.50

Structural Design

[+

Tolerable 80th Percentile 90th Percentile % Reduction
10.00 10.33 11.36 3.23

Proiect Number: 160293

std. Dev.
2.34

GE Deficient
0.01

HMA Overlay
0.01
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) '781-2265
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Parikh Consultants

Road : Mathilda Avenue Survey Date:

From: Moffett Park Drive Thickness: 0.54
To - Highway 101 Bridge Deck Traffic Index: 11.50
Lane/Line: SB3 Proiect Number: 160293

Deflection Data Analysis
Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
17 3.36 12.48 24.91

Road Surface

Thickness Traffic Index
0.54 11.50

Structural Design

o

Tolerable 80th Percentile 90th Percentile % Reduction
10.00 18.83 22.15 46,88

Std. Dev.
7..B5

GE Deficient
0.57

HMA Overlay
0.30
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Mathilda Avenue
Moffett Park Drive to Highway 101




MATHILDA AVENUE — MOFFETT PARK DRIVE TO HIGHWAY 101

NEAR HIGHWAY 237 (SB)

MATHILDA AVENUE — MOFFETT PARK DRIVE TO HIGHWAY 101

NEAR ROSS ROAD (SB)

e



MATHILDA AVENUE — MOFFETT PARK DRIVE TO HIGHWAY 101

SOUTH OF ROSS ROAD INTERSECTION (SB)

MATHILDA AVENUE — MOFFETT PARK DRIVE TO HIGHWAY 101

NEAR HIGHWAY 101 (NB)




MATHILDA AVENUE — MOFFETT PARK DRIVE TO HIGHWAY 101

NEAR ROSS ROAD (NB)

MATHILDA AVENUE — MOFFETT PARK DRIVE TO HIGHWAY 101

NEAR HIGHWAY 237 (NB)




Deflection and Structural Analysis

Project No. 160293-01

City of Sunnyvale
MATHILDA AVENUE
Highway 101 to San Aleso Avenue
CORING LOG
Core | Lane & HMA Layer Fabric AB Layer | LTB/
No. | Direction Location (Inches) Present (Inches) CTB
37 SB3 530 Feet from Bridge Deck 6-1/4 Y 9 0
38 SB1 1,500 Feet from Bridge Deck 18-1/2 Y 2 0
39 NB3 315 Feet from San Aleso Ave. 7 Y 5 0
40 NB1 1,450 Feet from San Aleso Ave. 18-1/2 Y 0 0
41 NB2 430 Feet from San Aleso Ave. 10 0 0
42 NB1 530 Feet from San Aleso Ave. 8 w8 0 0
43 NB4 880 Feet from San Aleso Ave. 9 - 0 0
44 NB3 1,130 Feet from San Aleso Ave. 7 - 0 7
45 NB2 1,320 Feet from San Aleso Ave. 7-1/2 - 0 0
46 NB4 1,600 Feet from San Aleso Ave. 6-1/2 --e 0 3
47 SB1 130 Feet from Bridge Deck 6-3/4 Y 0 0
48 SB2 500 Feet from Bridge Deck 7 0 3-1/2
49 SB4 880 Feet from Bridge Deck 10 0 0
50 SB3 1,230 Feet from Bridge Deck 5-1/2 - 0 0
51 SB2 1,400 Feet from Bridge Deck 9-1/2 Y 0 0
52 SB4 1,650 Feet from Bridge Deck 7 i3 0 0

3485 Sacramento Drive, Suite A - San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 * Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 - Fax (530) 224-4539

5702 Marsh Drive, Unit T - Pacheco, CA - 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333




Mathilda Avenue (Hwy. 101 to San Aleso Ave.)

City of Sunnyvale

STRUCTURAL REQUIREMENTS

(by Deflection Analysis)

Project No. 160293-01

Traffic Index 80th HMA Overlay Requirement
Direction/Lane (Th) Tolerable Percentile (Inches)
NB1 115 10.00 7.29 0
NB2 11.5 10.00 8.99 0
NB3 11.56 10.00 13.31 1-1/4
NB4 1.5 10.00 13.12 1
SB1 11.5 10.00 10.48 1/4
SB2 11.5 10.00 9.97 0
SB3 11.5 11.00 15.33 1-1/2
SB4 11.56 10.00 13.70 1-1/2

REFLECTIVE CRACKING REQUIREMENTS

HMA QOverlay Requirement Pavement Fabric Required
Direction/Lane (Inches)* (Yes or No)
NB1 2-3/4 Yes
NB2 3-1/4 Yes
NB3 2-1/4 Yes
NB4 2-3/4 Yes
SB1 2-3/4 Yes
SB2 2-3/4 Yes
SB3 1-1/2 Yes
SB4 2-3/4 Yes

*Required overlay by reflective cracking is half the existing AC thickness — if pavement fabric is used then
this criteria can be reduced by 1-1/4 inch with at least a minimum overlay requirement of 1-3/4 inches.

3485 Sacramento Drive, Suite A - San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 - Fax (530) 224-4539
5702 Marsh Drive, Unit T - Pacheco, CA - 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333




Mathilda Avenue (Hwy. 101 to San Aleso Ave.) Project No. 160293-01
City of Sunnyvale

VISUAL CONDITIONS

The existing pavement exhibits slight to moderate block shrinkage cracking, slight to moderate
raveling and areas of alligator cracking. Some areas of alligator cracking have progressed to
base failure.

ANALYSIS
The pavements are generally structurally adequate in the #1 and #2 lanes in both directions.

The pavement is structurally deficient by 1 to 1-1/2 inches of HMA in the northbound and
southbound #3 and #4 lanes. Reflective cracking criteria controls the overlay requirement.

RECOMMENDATIONS

Qverlay

HMA

We recommend removing and replacing pavement base failures to a depth of 6 inches, placing
a 1 inch HMA leveling course, pavement fabric and a 2 inch HMA overlay.

RHMA

We recommend removing and replacing pavement base failures to a depth of 6 inches, placing
a 1/2 inch HMA leveling course and a 2 inch RHMA overlay.

The overlay options will eliminate the curb reveal at the median.

Milling and Replacement

We recommend milling off 3 inches, placing a 1 inch HMA leveling course and placing 2 inches
of new HMA. RHMA can be used in place of HMA for the overlay.

Cold In-Place Recycling (CIR)

We recommend milling off 2-1/2 inches of the existing pavement, cold in-place recycling to a
depth of 3 inches and placing a 2-1/2 inch RHMA overlay.

As previously discussed in the report, rehabilitation alternatives may have different anticipated
service lives. The design engineer should evaluate each alternative based on cost,

constructability and impact on the public.

3485 Sacramento Drive, Suite A - San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 * Fax (530) 224-4539
5702 Marsh Drive, Unit T - Pacheco, CA - 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333



PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
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Parikh Consultants

Road : Mathilda Avenue Survey Date:
From: San Aleso Avenue Thickness: 0.66
To: Highway 101 Bridge Deck Traffic Index: 11.50

Tlaﬂe/TliﬂFE: NB1 .Pro-"ect Number: 160293

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High Sstd. Dev.
22 3.58 6.20 7.44 1.30
Road Surface
Thickness Traffic Index

0.66 11.50

Structural Design

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient
0.00 0.00

10.00 7.29 7.86

HMA Overlay
0.00
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Parikh Consultants
Road : Mathilda Avenue Survey Date:
From: San Aleso Avenue Thickness: 0.66
To: Highway 101 Bridge Deck Traffic Index: 11.50

Lane/Line: NB1

Proiect Number: 160293
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: San Aleso Avenue Thickness: 0.75
TO: Highway 101 Bridge Deck Traffic Index: L11.50
Lane/Line: NB2 Proiect Number: 160293

Deflection Data Analysis
Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High Std. Dev.
22 5.63 7.83 11.75 137

Road Surface

Thickness Traffic Index
0.75 11.50

Structural Design

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient
10.00 B8.99 9.59 0.00 0.00

HMA Overlay
0.00
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Road: Mathilda Avenue Survey Date:
From: San Aleso Avenue Thickness: 0.75
To : Highway 101 Bridge Deck Traffic Index: L1.50
Lane/Line: NB2 Proiect Number: 160293
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: San Aleso Avenue Thickness: 0.58
To: Highway 101 Bridge Deck Traffic Index: 11.50
Lane/Tine: NB3 Proiect Number: 160293

Deflection Data Analysis
Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High std. Dev.
22 4.72 9.94 18.10 4 .02

Road Surface

Thickness Traffic Index
0.58 11.50

Structural Design

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient
10.00 1331 15.08 24 .88 0.17

HMA Overlay
0.09
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Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: San Aleso Avenue Thickness : 0.58
To: Highway 101 Bridge Deck Traffic Index: 11.50
Tane/Line: NB3 Proiect Number: 160293
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
o1/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: 250 ft South of Ahwanee Aven Thickness: 0.66
To: Highway 101 Bridge Deck Traffic Index: 11.50
Tane/Line: NB4 Proiect Number: 160293

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
22 8.12 11.09 16.06

Road Surface

Thickness Traffic Index
0.66 11.50

Structural Design

[}

Tolerable 80th Percentile 90th Percentile % Reduction
10,00 13.12 14.18 23.78

std. Dev.
2.42

GE Deficient
0.16

HMA Overlay
0.08
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Road: Mathilda Avenue Survey Date:
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To: Highway 101 Bridge Deck Traffic Index: 11.50
Lane/Tine: NB4 Proiect Number: 160293
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:
From: Highway 101 Bridge Deck Thickness:

To: San Aleso Avenue Traffic Index:
T.ane/Line: SB1 Proiect Number:

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
22 6.53 8.94 14,93

Road Surface

Thickness Traffic Index
0.66 11.50

Structural Design

0.66
11.50
160293

Std. Dev.
1.84

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient

10.00 10.48 11.29 4.59

0.01

HMA Overlay
0.01
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Road: Mathilda Avenue Survey Date:

From: Highway 101 Bridge Deck Thickness: 0.66
To : San Aleso Avenue Traffic Index: 11.50
Lane/Line: SB1l Proiect Number: 160293
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(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: Highway 101 Bridge Deck Thickness : 0.66
To : San Aleso Avenue Traffic Index: 11.50
Lane/Line: SB2 Proiect Number: 160293

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
22 5.85 8.58 11.30

Road Surface

Thickness Traffic Index
0.66 11.50

Structural Design

o

Tolerable 80th Percentile 90th Percentile % Reduction
10.00 9.97 10.69 0.00

Std. Dev.
1.65

GE Deficient
0.00

HMA Overlay
0.00
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Road: Mathilda Avenue Survey Date:
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Parikh Consultants

Road: Mathilda Avenue Survey Date:
From: Highway 101 Bridge Deck Thickness: 0.46
To: San Aleso Avenue Traffic Index: 11.50

Lane/Tine: SB3 Proiect Number: 160293

Deflection Data Analysig
Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High Std. Dev.
22 7.89 12.48 17.88 3.39

Road Surface

Thickness Traffic Index
0.46 11.50

Structural Design

[*]

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient
11.00 15.33 16.82 28.24 0.22

HMA Overlay
0.12
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Parikh Consultants

Road: Mathilda Avenue Survey Date:

From: Highway 101 Ramp Thickness: 0.66
To: San Aleso Avenue Traffic Index: 11.50
Lane/T.ine: SB4 Proiect Number: 160293

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
22 6.76 11,73 15.38

Road Surface

Thickness Traffic Index
0.66 11.50

Structural Design

a

Tolerable 80th Percentile 90th Percentile % Reduction
10.00 13.70 14,74 27.03

Std. Dev.
2.35

GE Deficient
0.20

HMA Overlay
0.11
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Mathilda Avenue
Highway 101 to San Aleso Avenue




MATHILDA AVENUE — HIGHWAY 101 TO SAN ALESO AVENUE

NEAR HIGHWAY 101 (SB)

MATHILDA AVENUE — HIGHWAY 101 TO SAN ALESO AVENUE

NEAR ALMANOR AVENUE INTERSECTION (SB)




MATHILDA AVENUE — HIGHWAY 101 TO SAN ALESO AVENUE
NORTH OF SAN ALESO AVENUE (SB)

MATHILDA AVENUE — HIGHWAY 101 TO SAN ALESO AVENUE
NORTH OF SAN ALESO AVENUE (NB)




MATHILDA AVENUE — HIGHWAY 101 TO SAN ALESO AVENUE

NEAR EASTBOUND ON-RAMP TO HIGHWAY 101 (NB)

MATHILDA AVENUE — HIGHWAY 101 TO SAN ALESO AVENUE
NEAR HIGHWAY 101 (NB)




Deflection and Structural Analysis Project No. 160293-01
City of Sunnyvale

MOFFETT PARK DRIVE

Mathilda Avenue to Innovation Way

CORING LOG
Core | Lane & HMA Layer | Fabric | AB Layer
No. | Direction Location (Inches) Present | (Inches)
1 EB2 400 Feet from Innovation Way 16-1/2 - 0
2 WB2 400 Feet from Mathilda Ave. 14-1/2 -—- 2-1/2
3 WB1 600 Feet from Mathilda Ave. 14 Y 0
4 WB2 800 Feet from Mathilda Ave. 10-1/2 0
5 WB1 1,000 Feet from Mathilda Ave. 10 0
6 EB1 250 Feet from Innovation Way 18-1/2 - 0
¥ EB2 650 Feet from Innovation Way 15-1/2 - 0
8 EB1 850 Feet from Innovation Way 17-1/2 - 0
STRUCTURAL REQUIREMENTS
(by Deflection Analysis)
Traffic Index 80th HMA Overlay Requirement
Direction/Lane (Th) Tolerable Percentile (Inches)
EB1 11.5 10.00 7.64 0
EB2 1.5 10.00 4.78 0
WB1 116 10.00 5.01 0
WB2 11.5 10.00 7.58 0

3485 Sacramento Drive, Suite A - San Luis Obispo, CA * 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 + Fax (530) 224-4539
5702 Marsh Drive, Unit T - Pacheco, CA + 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 * Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333




Moffett Park Drive (Mathilda Ave. to Innovation Way)

Project No. 160293-01

City of Sunnyvale
REFLECTIVE CRACKING REQUIREMENTS
HMA Overlay Requirement Pavement Fabric Required
Direction/Lane (Inches)* (Yes or No)
EB1 8 Yes
EB2 7 Yes
WB1 5-3/4 Yes
WB2 6 Yes

*Required overlay by reflective cracking is half the existing AC thickness — if pavement fabric is used then
this criteria can be reduced by 1-1/4 inch with at least a minimum overlay requirement of 1-3/4 inches.

VISUAL CONDITIONS

The existing pavement exhibits areas of flushing and bleeding with minor rutting, slight
shrinkage cracking, slight raveling and some shrinkage cracking around utilities. Previous
maintenance includes pavement repairs.

ANALYSIS

The pavement in this section is structurally adequate. Reflective cracking criteria controls the

rehabilitation requirements, but there is little to no cracking to retard.

RECOMMENDATIONS

Maintenance

We recommend removing areas of bleeding and rutting to a depth of 4 inches, cracking sealing
and placing a Type Il slurry seal.

Overlay

Not recommended due because of the flushing/bleeding and rutting occurring in the existing
pavement.

Milling and Replacement

We recommend milling and replacing to a depth of 3-1/2 inches, placing 1 inch HMA leveling
course and a 2-1/2 inch RHMA overlay. This alternative will remove the pavement at the
surface that is bleeding. It should reduce the potential of future bleeding and rutting.

This option can be applied to both the northbound and southbound lanes.

3485 Sacramento Drive, Suite A + San Luis Obispo, CA * 93401-7156 - Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 - Fax (530) 224-4539
5702 Marsh Drive, Unit T - Pacheco, CA - 94553 - Tel. (925) §72-3472
3820 Cypress Drive, Suite 3 * Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333



Moffett Park Drive (Mathilda Ave. to Innovation Way) Project No. 160293-01
City of Sunnyvale

Cold In-Place Recycling (CIR)

We recommend milling off 2-1/2 inches of the existing pavement, cold in-place recycling to a
depth of 3 inches and placing a 2-1/2 inch RHMA overlay.

This option can be applied to both the northbound and southbound lanes.

As previously discussed in the report, rehabilitation alternatives may have different anticipated
service lives. The design engineer should evaluate each alternative based on cost,

constructability and impact on the public.

3485 Sacramento Drive, Suite A - San Luis Obispo, CA + 93401-7156 - Tel. (805) 781-2265 - Fax (803) 7811-2267
20260 Skypark Drive - Redding, CA - 96002-9221 - Tel. (530) 224-4535 - Fax (530) 224-4539
5702 Marsh Drive, Unit T - Pacheco, CA - 94553 - Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 - Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 - Fax (707) 769-5333



PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road : Moffett Park Drive Survey Date:
From: Mathilda Avenue Thickness : 1.54
To: Innovation Way Traffic Index: +1.50

T.ane/Tine: EBL Proiect Number: 160293

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High Std. Dev.
22 3.58 6.16 1.1...75 1.76
Road Surface
Thickness Traffic Index

1.54 11.50

Structural Design

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient
0.00

10.00 7.64 8.42 0.00

HMA Overlay
0.00




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 2

Parikh Consultants

Road: Moffett Park Drive Survey Date:

From: Mathilda Avenue Thickness: 1.54
To: Innovation Way Traffic Index: 11.50
Lane/Tine: EBL Proiect Number: 160293

Deflectometer Deflection
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 " (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Moffett Park Drive Survey Date:

From: Mathilda Avenue Thickness: 1.38

To: Innovation Way Traffic Index: 11.50

Lane/Line: EB2 Proiect Number: 160293

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High Std. Dev.
22 2.22 3.94 5.40 0.99

Road Surface

Thickness Traffic Index
1.38 11.50

Structural Design

L]

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient
10.00 4.78 5.21 0.00 0.00

HMA Overlay
0.00




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 2

Parikh Consultants

Road: Moffett Park Drive Survey Date:

From: Mathilda Avenue Thickness: 1.38
To: Innovation Way Traffic Index: 11.50
Lane/Line: EB2 Proiect Number: 160293

Deflectometer Deflection
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

Road: Moffett Park Drive Survey Date:
From: Innovation Way Thickness:

To: Mathilda Avenue Traffic Index:
T.ane/Line: WB1 Proiect Number:

Deflection Data Analysis

Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High
22 3.58 4.46 6.31

Road Surface

Thickness Traffic Index
1.16 11.50

Structural Design

1.16
11.50
160293

std. Dev,

0.65

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient

10.00 5.01 5.29 0.00

0.00

HMA Overlay
0.00




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 2

Parikh Consultants

Road: Moffett Park Drive Survey Date:

From: Innovation Way Thickness 1.16
To: Mathilda Avenue Traffic Index: 11.50
Lane/T.ine: WB1 Proiect Number: 160233

Deflectometer Deflection
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PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 1

Parikh Consultants

From: Innovation Way Thickness: 1.21
To: Mathilda Avenue Traffic Index: 11.50

Lane/Tine: WB2 Prodject Number: 160293

Deflection Data Analysis
Deflection Readings (Equivalent Deflectometer Units)

No. of Tests Low Mean High Std. Dev.
22 3.81 6.30 8.80 1.53

Road Surface
Thickness Traffic Index

1.21 11.50

Structural Design

[}

Tolerable 80th Percentile 90th Percentile % Reduction GE Deficient
10.00 7.58 8.25 0.00 0.00

HMA Overlay
0.00




PAVEMENT ENGINEERING INCORPORATED

Redding Petaluma San Luis Obispo
(530) 224-4535 (707) 769-5330 (805) 781-2265
01/04/17 Page 2

Parikh Consultants

Road : Moffett Park Drive Survey Date:
From: Innovation Way Thickness 1.21
To : Mathilda Avenue Traffic Index: 11.50
Tane/Line: WB2 Proiect Number: 160293
Deflectometer Deflection
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Moffett Park Drive
Mathilda Avenue to Innovation Way




MOFFETT PARK DRIVE — FROM MATHILDA AVENUE TO INNOVATION WAY
NEAR MATHILDA AVENUE INTERSECTION (WB)

MOFFETT PARK DRIVE — FROM MATHILDA AVENUE TO INNOVATION WAY
FROM MATHILDA AVENUE (WB)




MOFFETT PARK DRIVE — FROM MATHILDA AVENUE TO INNOVATION WAY
FROM MATHILDA AVENUE (WB)

MOFFETT PARK DRIVE — FROM MATHILDA AVENUE TO INNOVATION WAY
NEAR INNOVTION WAY (EB)




MOFFETT PARK DRIVE — FROM MATHILDA AVENUE TO INNOVATION WAY
NEAR MATHILDA AVENUE (EB)




Boring Log Project No. 160293-01

City of Sunnyvale

Moffett Park Drive
Innovation Way to Mathilda Avenue
CORES
HMA Fabric AB
Core | Lane & Layer | Present Layer
No. | Direction | ~ Locafion (inches) | | (Inches) |
B 1_ _____E*Bgi%i 400 Feet from Innovation Wf:ly 16-1/2 | - ) O., )
2 wB2 ) 400 Feet from Mathilda Avenue ”_1 4-1!2__‘_ = __._2_—1/2_
3 WB1 | 600 Feet from Mathilda Avenue | 14 s 0
1 1 VYMB% ____599___',_’_—_??1[_,f[9m Mathilda Avenue 10-1/2 0
B WB1 | 1,000 Feet from Mathilda Avenue 10 i 0
6 EB1M | 250 Iffa_et from Innovatign Way____ 1_&_3-12 0
77‘ EB2 | 650 Feet from rnqgvation Way 15-1/2 0
8 EB1 850 Feet from Innov§tion Way 1712 | - 0

3485 Sacramento Drive, Suite A * San Luis Qbispo, CA + 93401-7156 * Tel. (805) 781-2265 * Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA + 96002-9221 - Tel. (530) 224-4535 + Fax (530) 224-4539
5702 Marsh Drive, Unit T + Pacheco, CA - 94553 * Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 * Petahuma, CA + 94954-5613 * Tel. (707) 769-5330 * Fax (707) 769-5333




Project No. 160281-01

Boring Log
City of Sunnyvale
Mathilda Avenue
Innovation Way to Moffett Park Drive
CORES
HMA Fabric AB
Core | Lane & Layer Present Layer
No. | Direction | Location | (Inches) | (Inches) |
9 SBS__E)O Feet}flr_c_nirp Inng\{gtign Way 5-1/2 1 ¥ 0
10 __EB? 315 Feet from InnovatiopﬁWay 6-3/4 q Y | _“9777
11 sB3 | 750 Feet from Innovation Way | lw,i,‘( .o
] 1 Zm SB2 800 Feet from Innoygtion Way 6-3/4 Y,f o
13 SB1 850 Feet irg_ri [qgovation Way 8-1 E g 0 i
14 Nl?g 300 Feet from Moffett Park Drive | 7 Y o
15 N_B‘i 400 Feet from Moffett Ef'_r_'f__gfi__.‘_’__e_ 5-1/2 — ] _0_7
16 NB1 550 Feet from Moffett Park Drive 6-1/2 0
R NB2 | 650 Feet frqm_Moffett Park Drive | 137—1/2 ¥ 0 |
ﬁ718 ) "NBB 800 Feet from M9ﬁett Park Drive 12 WY an 0 L
19___ | SB1 350 Feet from Innovation Way T X N 7
20 | NB3 150 Feet from Moffett Park Drive | 12-3/4 Y 0

3485 Sacramento Drive, Suite A + San Luis Obispo, CA + 93401-7156 « Tel. (805) 781-2265 - Fax (805) 7811-2267
20260 Skypark Drive * Redding, CA - 96002-9221 * Tel. (530) 224-4535 * Fax (530) 224-4539
5702 Marsh Drive, Unit T+ Pacheco, CA + 94553 + Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 * Petaluma, CA - 94954-5613 * Tel. (707) 769-5330 - Fax (707) 769-5333




Project No. 160281-01

Boring Log
City of Sunnyvale
Mathilda Avenue
HWY 101 Bridge Deck to Moffett Parlk Drive
CORES
HMA Fabric AB LTB/
Core | Lane Layer | Present Layer CTB
21 §BS 1 625 Fe_etfr?m Moffett Park Drive 6-1/2 - 10 0
22 SB1 _1,250 Feet fr_qm[}{!qffg"gtfgﬂ( Drive [ sl 9 0
23 | Net 200 Festwomi Fiidge Diege  § 1412 | -~ 9 o
24 | NBS | 1,500 Feet from Bridge Deck 18-1/2 S5 3 0
25 NB4 | 210 Feet from Bridge Deck 20 | - 0 0
26 NB3 240 Feet from _Elr_i_c_igg_‘l;_)eck 7 - 0 1 :
27 NB2 §2M0 Feet from Bridge Deck 11 O 5
B 38 NB5 700 Feet from Bridge Deck 14 ) - 0 0
29 ‘_NB4 830 Feet from Bridge Deckm 6 0 0
30 NB3 1,180 Fegt lfr‘c_?_m_ml_Bridge Deck 5-1/2 = 0 0
31 NB2 1,249 feet from Bridge Dec!( 5-1/2 - 0 O
3 _2# UNBE N 1,689_Feet from Bridge Deck 6-1/2 == B 0 0
33 SB2 510 Feet from Moffett Park Drive 8 -—- - 0 0
34 SB1 850 Feet from Moffett Park Drive 6 - 0 2
35 SB3 1,020 Feet from Moffett Park Drive 4-1/2 = | 0 0
36 SB2 1,400 Feet from Moffett Park Drive 6 0 ) _1

3485 Sacramento Drive, Suite A * San Luis Obispo, CA - 93401-7156 - Tel. (805) 781-2265 * Fax (805) 7811-2267
20260 Skypark Drive - Redding, CA + 96002-9221 * Tel, (530) 224-4535 * Fax (530) 224-4539
5702 Marsh Drive, Unit T - Pacheco, CA - 94553 * Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 * Petaluma, CA - 94954-5613 - Tel. (707) 769-5330 * Fax (707) 769-5333




Project No. 160281-01

Boring Log
City of Sunnyvale
Mathilda Avenue
HWY 101 Bridge Deck to San Aleso Avenue
CORES
HMA Fabric AB LTB/
Core | Lane Layer | Present Layer CTB
37 SB3 | 530 Feet from Bridgg_[{eclc ! 6—1/{ Y 9 0
38ﬂ SB1 .‘ 1,500__E_e§_t__fr3ﬂgridge Deqk e 18-1/2 L _Y j ___2_ o WQ
39 NB3 | 315 Feet from San Aleislo Avenug 7 _Y ) 5 __O
| 40 NBL, 1,450 Feet from _§§n_ﬁleso Avenue 18-1/2 Y _0 0
- 41 NB2 430 feet from San Aleso Avenue | 10 m— 0 0
42 NB1 530 Feet‘from San Aleso Avenue 8 0 0
43 NB4 880 Feet from San Aleso Avenue 9 0 0
44 NBi 1,130 Feet from_EarE_Aleso Avenue - _7 - - 0 7 K
45 NB2 1,320 Feet from Sanﬁleso Avenue 7-1/2 < 0 ) 9
46 NB4 1,600 Feet from San Aleso A_\fenue 6~1 I2 - - 0 B 3
7:17 SB1 130 Feet from Bridg% Deck__ 6-3/4 7Y ) _O__ e L
48 SB2 500 Feet from Bridge Deck 7 Y 0 3-1[27
49 SB4 880 Feet from Bridge Deck 10 Y 0 0
50 SBS 1,230 Feet from Bridge Deck 5-1/2 0 0
51 SB2 1,400 Feet from Bridge Deck 9-1/2 E 4 0 0
52 SB4 1,650 Feet from Bridge Deck 7 Y 0 X 0_

3485 Sacramento Drive, Suite A * San Luis Obispo, CA + 93401-7156 + Tel. (805) 781-2265 * Fax (805) 7811-2267

20260 Skypark Drive * Redding, CA - 96002-9221 - Tel. (530) 224-4535 * Fax (530) 224-4539

5702 Marsh Drive, Unit T - Pacheco, CA + 94553 « Tel. (925) 872-3472
3820 Cypress Drive, Suite 3 + Petaluma, CA + 94954-5613 - Tel. (707) 769-5330 * Fax (707) 769-5333
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Core Sample rPhotos
Moffett Park Drive & Mathilda Avenue




CORE #1
Moffett Park Drive
400 ft from Innovation Way

CORE #2
Moffett Park Drive
400 ft from Mathilda Avenue




CORE #3
Moffett Park Drive
600 ft from Mathilda Avenue

CORE #4
Moffett Park Drive
800 ft from Mathilda Avenue




CORE #5
Moffett Park Drive
1,000 ft from Mathilda Avenue

CORE {6
Moffett Park Drive
250 ft from Innovation Way
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CORE #7

Moffett Park Drive
650 ft from Innovation Way

CORE #8

Moffett Park Drive
B850 ft from Innovation Way




CORE #9
Mathilda Avenue
300 ft from Innovation Way

CORE #10
Mathilda Avenue
315 ft from Innovation Way




CORE #11
Mathilda Avenue
750 ft from Innovation Way

CORE #12
Mathilda Avenue
800 ft from Innovation Way




CORE #13
Mathilda Avenue
850 ft from Innovation Way

CORE #14
Mathilda Avenue
300 ft from Moffett Park Drive




CORE #15
Mathilda Avenue
400 ft from Moffett Park Drive

CORE #16
Mathilda Avenue
550 ft from Moffett Park Drive




CORE #17
Mathilda Avenue
650 ft from Moffett Park Drive

CORE #18
Mathilda Avenue
800 ft from Moffett Park Drive

PP 5 2 i S

CICT. TV




CORE #19
Mathilda Avenue
350 ft from Innovation Way

CORE #20
Mathilda Avenue
150 ft from Moffett Park Drive




CORE #21
Mathilda Avenue
625 ft from Moffett Park Drive
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|
|
|

CORE #22
Mathilda Avenue
1,250 ft from Moffett Park Drive '




CORE #23
Mathilda Avenue
1,500 ft from Bridge Deck

CORE #24
Mathilda Avenue
200 ft from Bridge Deck




CORE #25

Mathilda Avenue
210 ft from Bridge Deck

CORE #26
Mathilda Avenue
290 ft from Bridge Deck




CORE #27
Mathilda Avenue
520 ft from Bridge Deck

CORE #28
Mathilda Avenue
700 ft from Bridge Deck




CORE #29

Mathilda Avenue
830 ft from Bridge Deck

CORE #30
Mathilda Avenue
1,180 ft from Bridge Deck




CORE #31
Mathilda Avenue
1,240 ft from Bridge Deck

CORE #32
Mathilda Avenue
1,680 ft from Bridge Deck




CORE #33
Mathilda Avenue
510 ft from Moffett Park Drive

CORE #34
Mathilda Avenue
850 ft from Moffett Park Drive




CORE #35
Mathilda Avenue
1,020 ft from Moffett Park Drive

N

CORE #36
Mathilda Avenue
1,400 ft from Moffett Park Drive




CORE #37
Mathilda Avenue
530 ft from Bridge Deck

CORE #38
Mathilda Avenue
1,500 ft from Bridge Deck




CORE #39
Mathilda Avenue
315 ft from San Aleso Avenue

CORE #40

Mathilda Avenue
1,450 ft from San Aleso Avenue




CORE #41
Mathilda Avenue

430 ft from San Aleso Avenue

CORE #42
Mathilda Avenue
530 ft from San Aleso Avenue




CORE #43
Mathilda Avenue
880 ft from San Aleso Avenue

CORE #a4
Mathilda Avenue
1,130 ft from San Aleso Avenue




CORE #45
Mathilda Avenue
1,320 ft from San Aleso Avenue

CORE #46
Mathilda Avenue
1,600 ft from San Aleso Avenue




CORE #47
Mathilda Avenue
130 ft from Bridge Deck

CORE #48
Mathilda Avenue
500 ft from Bridge Deck
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CORE #49
Mathilda Avenue
880 ft from Bridge Deck

CORE #50
Mathilda Avenue
1,230 ft from Bridge Deck




CORE #51
Mathilda Avenue
1,400 ft from Bridge Deck

CORE #52
Mathilda Avenue
1,650 ft from Bridge Deck
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6/20/2017
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Alternate Pipe

AltPipe

altrans:
Project EA: 04-4H29001
Project Engineer:
Location: SCI-237-2.7/3.3, SCI-101-45.2/45.8
Description: Interchange and roadway improvements
Steel Pipes
DSN/U B-6 B-9 | B-13 | B-14
Pipe Diameter (in) 12 12 12 12
Pipe Type Coat Minimum Thickness (in)
GAL 0.079
_ _ ‘ AL2 0.052 0.052
Co"ugatgdzztfi'12?60':%‘;2@?12”98“0”3 BC 0.064 0.079 0.079
BCI 0.064 0.0640.079|0.064
PS 0.052 0.052]0.052|0.052
Aluminum Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 12 12 12 12
Pipe Type Minimum Thickness (in)
Corrugated leglen;q}zlflgi ?ﬁ;autlizz gorrugatlons 0.060 0.060
CorrugatedzAél;:;rllr)lu1n/"|2'l'3ggrgzgct;%ncslorrugatlons 0.060 0.060
Plastic Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 12 12 12 12
Pipe Type Availability
PVC Corrugated Allowable Allowable Allowable Allowable
HDPE Corrugated - Type S Allowable Allowable Allowable Allowable
Reinforced Concrete Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 12 12 12 12
Steel Cover (in) 0.75 0.75 0.75 0.75
Sacks of Cement 5 5 5 5
Percentage Water 11.1 11.1 11.1 11.1
Other Information
DSN/U B-6 B-9 B-13 B-14

http://dap1.dot.ca.gov/design/altpipev7/index.php?action=showresults

12



Alternate Pipe

6/20/2017

Soil pH 7.8 7.69 7.33 7.59
Minimum Soil Resistivity (ohm-cm) 1980 1260 860 1500
Sulfate Concentration (ppm) 80.5 45.5 10.1 52.3
Chloride Concentration (ppm) 135.6 9.8 3.3 11.4

Abrasion Level 1 1 1 1
2-5 Year Flow Velocity (ft/sec) 10 10 10 10
Design Service Life (years) 50 50 50 50
Height of Cover (ft) 10 10 10 10

AltPipe Version 7 © State of California

http://dap1.dot.ca.gov/design/altpipev7/index.php?action=showresults

22



6/20/2017

%.

Alternate Pipe

AltPipe

altrans:
Project EA: 04-4H29001
Project Engineer:
Location: SCI-237-2.7/3.3, SCI-101-45.2/45.8
Description: Interchange and roadway improvements
Steel Pipes
DSN/U B-6 B-9 | B-13 | B-14
Pipe Diameter (in) 15 15 15 15
Pipe Type Coat Minimum Thickness (in)
GAL 0.079
_ _ ‘ AL2 0.052 0.052
Co"ugatgdzztfi'12?60':%‘;2@?12”98“0”3 BC 0.064 0.079 0.079
BCI 0.064 0.0640.079|0.064
PS 0.052 0.052]0.052|0.052
Aluminum Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 15 15 15 15
Pipe Type Minimum Thickness (in)
Corrugated leglen;q}zlflgi ?ﬁ;autlizz gorrugatlons 0.060 0.060
CorrugatedzAél;:;rllr)lu1n/"|2'l'3ggrgzgct;%ncslorrugatlons 0.060 0.060
Plastic Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 15 15 15 15
Pipe Type Availability
PVC Corrugated Allowable Allowable Allowable Allowable
HDPE Corrugated - Type S Allowable Allowable Allowable Allowable
Reinforced Concrete Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 15 15 15 15
Steel Cover (in) 0.75 0.75 0.75 0.75
Sacks of Cement 5 5 5 5
Percentage Water 11.1 11.1 11.1 11.1
Other Information
DSN/U B-6 B-9 B-13 B-14

http://dap1.dot.ca.gov/design/altpipev7/index.php?action=showresults

12



Alternate Pipe

6/20/2017

Soil pH 7.8 7.69 7.33 7.59
Minimum Soil Resistivity (ohm-cm) 1980 1260 860 1500
Sulfate Concentration (ppm) 80.5 45.5 10.1 52.3
Chloride Concentration (ppm) 135.6 9.8 3.3 11.4

Abrasion Level 1 1 1 1
2-5 Year Flow Velocity (ft/sec) 10 10 10 10
Design Service Life (years) 50 50 50 50
Height of Cover (ft) 10 10 10 10

AltPipe Version 7 © State of California

http://dap1.dot.ca.gov/design/altpipev7/index.php?action=showresults

22



6/20/2017

%.

Alternate Pipe

AltPipe

altrans:
Project EA: 04-4H29001
Project Engineer:
Location: SCI-237-2.7/3.3, SCI-101-45.2/45.8
Description: Interchange and roadway improvements
Steel Pipes
DSN/U B-6 B9 | B-13 | B-14
Pipe Diameter (in) 18 18 18 18
Pipe Type Coat Minimum Thickness (in)
GAL 0.079 0.109/0.109]0.109
_ _ ‘ AL2 0.052 0.052
Co"ugatgdzztfi'12?60':%‘;2@?12”98“0”3 BC 0.064  [0.079]0.109]0.079
BCI 0.064 0.0640.079|0.064
PS 0.052 0.052]0.052|0.052
AL2 0.064 0.064
Corrugated Steel Pipe 2 2/3" x 1/2" BC 0.064
Annular Corrugations BCI 0.064 0.064 0.064
PS 0.064 0.064|0.064 |0.064
Aluminum Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 18 18 18 18
Pipe Type Minimum Thickness (in)
Corrugated ng/g'!n;:};lgi ?ljg:tlii:] Sorrugatlons 0.060 0.060
Corrugated2A£l;?r’r'1'|r)lu1n/"|2llf>ggrzggﬁ)lncslorrugatlons 0.060 0.060
Plastic Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 18 18 18 18
Pipe Type Availability
PVC Corrugated Allowable Allowable Allowable Allowable
HDPE Corrugated - Type S Allowable Allowable Allowable Allowable
Reinforced Concrete Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 18 18 18 18
Steel Cover (in) 0.75 0.75 0.75 0.75
Sacks of Cement 5 5 5 5

http://dap1.dot.ca.gov/design/altpipev7/index.php?action=showresults

12



6/20/2017 Alternate Pipe
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 18 18 18 18
Percentage Water 11.1 11.1 111 111
Other Information
DSN/U B-6 B-9 B-13 B-14
Soil pH 7.8 7.69 7.33 7.59
Minimum Soil Resistivity (ohm-cm) 1980 1260 860 1500
Sulfate Concentration (ppm) 80.5 455 10.1 52.3
Chloride Concentration (ppm) 135.6 9.8 3.3 11.4
Abrasion Level 1 1 1 1
2-5 Year Flow Velocity (ft/sec) 10 10 10 10
Design Service Life (years) 50 50 50 50
Height of Cover (ft) 10 10 10 10
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6/20/2017

%.

Alternate Pipe

AltPipe

ofrans:
Project EA: 04-4H29001
Project Engineer:
Location: SCI-237-2.7/3.3, SCI-101-45.2/45.8
Description: Interchange and roadway improvements
Steel Pipes
DSN/U B-6 B-9 | B-13 | B-14
Pipe Diameter (in) 24 24 24 24
Pipe Type Coat Minimum Thickness (in)
GAL 0.079 0.109(0.109|0.109
_ _ ‘ AL2 0.052 0.052
Co"ugatgdzztfi'12?60':%‘;2@?12”98“0”3 BC 0.064  |0.079/0.109|0.079
BCI 0.064 0.064|0.0790.064
PS 0.052 0.052|0.0520.052
GAL 0.079
_ . ) AL2 0.064 0.064
o0
BCI 0.064 0.064|0.0790.064
PS 0.064 0.064|0.064 {0.064
GAL 0.079 0.109(0.109(0.109
AL2 0.064 0.064
Steel Spiral Rib1l72if'>ep?‘t/;;' x 1" Ribs at 11 BC 0.064 0.07910.109 10.079
BCI 0.064 0.0640.079]0.064
PS 0.064 0.064 | 0.064 | 0.064
GAL 0.079 0.109]0.109]0.109
AL2 0.064 0.064
Steel Spiral Rit;,'zi..pﬁ,if’éﬁ" xT"Ribs at 8 BC 0.064  |0.079]0.1090.079
BCI 0.064 0.064{0.079|0.064
PS 0.064 0.064 {0.064 | 0.064
GAL 0.079 0.109(0.109|0.109
AL2 0.064 0.064
Steel Spiral Rib lepep?:igh x 3/4" Ribs at 7 BC 0.064 0.07910.109 10.079
BCI 0.064 0.064 {0.079|0.064
PS 0.064 0.064 |0.064 | 0.064
Aluminum Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 24 24 24 24
Pipe Type Minimum Thickness (in)

http://dap1.dot.ca.gov/design/altpipev7/index.php?action=showresults
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Alternate

Pipe

Corrugated Aluminum Pipe Annular Corrugations

2 2/3" x 1/2" Corrugations 0.060 0.060
CorrugatedzA;/J?rplr):u1r;12'l'°ggrmggiﬂnzorrugatlons 0.060 0.060
Aluminum Spiral R;i/bZ'l'DliDPi?cﬁM" x 1" Ribs at 11 0.060 0.060
Aluminum Spiral Rib Pipt_a 3/4" x 3/4" Ribs at 7 0.060 0.060
1/2" Pitch
Plastic Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 24 24 24 24
Pipe Type Availability
PVC Corrugated Allowable Allowable Allowable Allowable
HDPE Corrugated - Type S Allowable Allowable Allowable Allowable
Reinforced Concrete Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 24 24 24 24
Steel Cover (in) 1 1 1 1
Sacks of Cement 5 5 5 5
Percentage Water 11.1 11.1 1.1 111
Other Information
DSN/U B-6 B-9 B-13 B-14
Soil pH 7.8 7.69 7.33 7.59
Minimum Soil Resistivity (ohm-cm) 1980 1260 860 1500
Sulfate Concentration (ppm) 80.5 455 10.1 52.3
Chloride Concentration (ppm) 135.6 9.8 3.3 11.4
Abrasion Level 1 1 1 1
2-5 Year Flow Velocity (ft/sec) 10 10 10 10
Design Service Life (years) 50 50 50 50
Height of Cover (ft) 10 10 10 10
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%.

Alternate Pipe

AltPipe

oirans
Project EA: 04-4H29001
Project Engineer:
Location: SCI-237-2.7/3.3, SCI-101-45.2/45.8
Description: Interchange and roadway improvements
Steel Pipes
DSN/U B-6 B-9 | B-13 | B-14
Pipe Diameter (in) 30 30 30 30
Pipe Type Coat Minimum Thickness (in)
GAL 0.079 0.1380.1380.138
_ _ ‘ AL2 0.052 0.052
Co"ugatgdzztfi'12?60':%‘;2@?12”98“0”3 BC 0.064  |0.079]0.138/0.079
BCI 0.064 0.064 |0.079|0.064
PS 0.052 0.0520.0520.052
GAL 0.079
_ ) ) AL2 0.064 0.064
o0
BCI 0.064 0.064 |0.0790.064
PS 0.064 0.064 |0.064 | 0.064
GAL 0.079 0.1090.1090.109
AL2 0.064 0.064
Steel Spiral Rib1l72if'>ep?‘t/;;' x 1" Ribs at 11 BC 0.064 0.07910.109 10.079
BCI 0.064 0.064 |0.0790.064
PS 0.064 0.064 |0.064 | 0.064
GAL 0.079 0.1090.1090.109
AL2 0.064 0.064
Steel Spiral Rit;,'zi..pﬁ,if’éﬁ" x 1" Ribs at 8 BC 0.064 0.079]0.109[0.079
BCI 0.064 0.064 |0.0790.064
PS 0.064 0.064 |0.064 | 0.064
GAL 0.079 0.1090.1090.109
AL2 0.064 0.064
Steel Spiral Rib Pipe 3/4" x 3/4" Ribs at 7 BC 0.064 0.07910.109]0.079
1/2" Pitch BCI 0.064 0.064 |0.079 | 0.064
PS 0.064 0.064 | 0.064 | 0.064
Css 0.064 0.064 |0.064 | 0.064
Aluminum Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 30 30 30 30

http://dap1.dot.ca.gov/design/altpipev7/index.php?action=showresults
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Alternate Pipe

DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 30 30 30 30
Pipe Type Minimum Thickness (in)
Corrugated ngl/rg'!n;q};lgi ?ﬁ;;{lii; gorrugatlons 0.075 0.075
Corrugated AluminRipRiPgpennular Corrugations 0.060 Minimum Thickness (in) 0.060
3" x 1" Corrugations
CorrugatedzAél;:;rllr)lu1n/"|2'I'3ggrgzgct;%ncslorrugatlons 0.075 0.075
Corrugated Aluminum Pipe Hglical Corrugations 0.060 0.060
3" x 1" Corrugations
Aluminum Spiral R1i/b2'I'3|i:[))i(ng/4“ x 1" Ribs at 11 0.060 0.060
Aluminum Spiral Rib Pipfe 3/4" x 3/4" Ribs at 7 0.060 0.060
1/2" Pitch
Plastic Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 30 30 30 30
Pipe Type Availability
PVC Corrugated Allowable Allowable Allowable Allowable
HDPE Corrugated - Type S Allowable Allowable Allowable Allowable
Reinforced Concrete Pipes
DSN/U B-6 B-9 B-13 B-14
Pipe Diameter (in) 30 30 30 30
Steel Cover (in) 1 1 1 1
Sacks of Cement 5 5 5 5
Percentage Water 11.1 11.1 11.1 11.1
Other Information
DSN/U B-6 B-9 B-13 B-14
Soil pH 7.8 7.69 7.33 7.59
Minimum Soil Resistivity (ohm-cm) 1980 1260 860 1500
Sulfate Concentration (ppm) 80.5 455 10.1 52.3
Chloride Concentration (ppm) 135.6 9.8 3.3 11.4
Abrasion Level 1 1 1 1
2-5 Year Flow Velocity (ft/sec) 10 10 10 10
Design Service Life (years) 50 50 50 50
Height of Cover (ft) 10 10 10 10
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