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AMEND #1 EXTEND PERMIT UNTIL
12/31/15

Permit Office: 6

Issued By: GASANCHEZ
Issued Date: 29-OCT-13

COUNTY OF LOS ANGELES- DPW

PC- GENCONS Departnent Of Public Wrks

GENERAL CONSTRUCTI ON Al hanbra, CA 91803 - (626)458-3129

PERM T Construction Permt

Individual's / Company Name Address / City, State Zip Work Phone Home Phone
(APP) STATE OF CALI FORNI A/ / CALTRA 100 S. MAIN ST. # 100, Ms 13

MAY P. FUNG LS ANGELES, CA 90012

(CNT) STATE OF CALI FORNI A/ / CALTRA 100 S. MAIN ST #100, Ms 13 213-897- 6362

MASOUD NOURI LS ANGELES, CA 90012

Emergency Contact

Location

Site Address:
Description: LAC - VIA VERDE RD PARK & RIDE, VIA VERDE (PCA - LRDCALTRAN)

Scope of Work
PURPOSE : To replace portion of 60" pipe with 4'x4'x18' RCB, relocate M.H., and relocate (curb opening) catch basin as shown on the attached plans.

s AMENDMENT #1 1/20/2015 EXTEND PERMIT EXPIRATION DATE TO 12/31/2015* ¥ kktkkkcrckikenx

1- Road work such as, but not limited to, excavation, trenching, backfilling, and paving shall be per Los Angeles County road codes, standards, and
requirements.

2- Permittee shall maintain traffic flow at all times and shall follow the traffic control requirements set forth in the most recent edition of the California
MUTCD Part 6 (California Manual of Temporary Traffic Controls).

3- Excavations are to be plated unless otherwise directed by the inspector. The plates shall be installed flush with the existing pavement. All gaps
surrounding the plates must be filled to the satisfaction of the inspector.

4- Excavations 2' wide or less, within the travelled roadway, require the use of one (1) sack slurry or other approved Controlled Low Strength Material
(CLSM) as backfill.

5- This permit does not authorize the installation of any facility on private property.

6- Only CalTrans is permitted to do work under this permit. No other contractor shall be allowed to work under this permit without submittal and approval
of its insurance as stipulated in section 7-3 and 7-4 of the "GREENBOOK" and "GRAYBOOK". It is the responsibility of the permittee/owner to submit
the proper insurance documents (general liability, workers comp, and additional insured endorsement showing LA County as an additional insured) prior
to the start of construction.

7-Should evidence of the renewal or replacement of the contractor's insurance policy not be filed with the County prior to its expiration or cancellation
date, the County will stop all work and no further work shall be performed until new insurance coverage has been obtained by the Contractor, as
stipulated in section 7-3 and 7-4 of the "GREENBOOK" and "GRAYBOOK".
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Tract #: permit#. PCCO 201304410
AMEND #1 EXTEND PERMIT UNTIL
12/31/15

Issued By: GASANCHEZ
Permit Office: 6

Issued Date: 29-OCT-13

Fees Fee Code Acount Code Anount
$0. 00
Tot al Fees: $0. 00

Permittee is hereby permitted to perform the scope of work described above at the location described above, subject to all applicable
provisions of the County of Los Angeles Highway Permit Ordinance (Division 1 of Title 16, Los Angeles County Code), and/or any Municipal
Code or Ordinance governing the area where this work is to be done. Permittee's activities in connection with this Permit shall also be
subject to the provisions and conditions contained in this Permit and any attachments, which are incorporated herein. This Permit is
revocable by the County if the County determines that the public interest and welfare require such revocation and shall be deemed void if
the Permittee is not in compliance with Section 3800 of the Labor Code.

Performance of the work of activity under this permit is tantamount to agreeing to the conditions of this permit. A
copy of this permit shall be kept at the work site during the period of operation within road right of way and shall
be shown to the County's representative or any law enforcement officer upon demand.

INSPECTION REQUIRED

CALL PERMIT OFFICE AT LEAST ONE (1) WORKING DAY BEFORE STARTING WORK UNDER THIS
PERMIT. FAILURE TO DO SO IS CAUSE FOR REVOCATION OF THIS PERMIT. THIS PERMIT IS
VOID IF WORK IS NOT STARTED WITHIN 60 DAYS FROM THE DATE OF ISSUANCE.

PERMIT OFFICE NO. 1

Baldwin Park Office
14747 EAST RAMONA BOULEVARD
BALDWIN PARK, CA 91706

PHONE NO. 626-338-9515
FAX NO. 626-814-1763

H"‘PCCO 2013@441@”“‘

REPORT: lapwrp028
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State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

M emoran d um Flex your power!

Be energy efficient!

To: HOWARD NG Date: March 6, 2014
OFFICE OF STRUCTURE DESIGN File: 07-LA-10 -PM 37.48
SOUTH 2 EAQ7-1193U1

Citrus Street UC (Widen)
BR. No. 53-0670
Attn.: Dawit Worku

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES
OFFICE OF GEOTECHNICAL DESIGN -SOUTH 1

subject: Final Foundation Report for Citrus Street UC (Widen)

The following is the foundation report (FR) for the proposed widening of Citrus Street
Undercrossing (Bridge No. 53-0670) on Route 10, in the city of West Covina, Los Angeles
County.

SCOPE OF WORK
The scope of work for this geotechnical study includes:

Review of the as-built plans and the log of test borings (LOTBS)
Subsurface Exploration

Laboratory testing of soil samples obtained during field investigation
Evaluation of site geology, subsurface conditions, and groundwater

Site seismicity study

Engineering analyses

Geotechnical foundation recommendations and construction considerations

This foundation report supersedes the preliminary foundation report, addition of high
occupancy vehicle lanes (HOV) on Route Interstate 10 from Citrus Avenue to State Route 57,
71 and 210 Interchange, Los Angeles County, California, prepared by AESCO Inc., dated
March 28, 2002.

PROJECT DESCRIPTION
The proposed project is to widen both eastbound and westbound 1-10 from west of Citrus

Street in the City of West Covina to State Route 57 in the City of Pomona (PM 37.2 to
PM42.4), in order to accommodate one HOV lane in each direction of Route 10 freeway.

““Caltrans improves mobility across California”
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As the first of five bridge structures to be widened from west, the existing Citrus Street
Bridge is a two-span cast-in-place (CIP)/pre-stressed (PS) concrete box girder bridge with
a total length of about 160 feet. Both sides of the bridge are to be widened. The widening
width will be approximately 13.5 feet to 23.8 feet in westbound direction, and 22.3 to 23.7
feet in eastbound direction, respectively. Pre-cast pre-stressed (post-tensioned) box girder
will be used for the widened portion of the super structure, with each side of the widening
supported by single column bent and seat type abutments.

SUBSURFACE EXPLORATION AND TESTING PROGRAM

The subsurface exploration program consists of three Cone Penetration Tests (CPT
soundings) and three exploratory borings (two hollow-stem auger borings and one rotary
wash boring). Standard Penetration Tests (SPT) was performed in compliance with ASTM
D 1586. Pocket penetrometer readings were also taken from cohesive soil samples at the
selected depth for strength evaluation. Hogentogler electric cone was used in CPT
soundings, which were performed in compliance with ASTM D 5778.

The information on locations, elevations, and investigation depths of all soundings and
drillings is summarized in Table 1 below.

Table 1 Summary of Subsurface Exploration

Approx. Top Approx. .
I;zp;:sra't\?cr’y Station Offset (ft) of Hole Borehole Ex'\;jlleot:]agudon Equipment
g No. Elevation (ft) | Depth (ft)
A-09-001 1980+25.4 141.9 R 473.3 82 Hollow Stem | = e ag
Auger
A-09-002 1979+32.3 133.4 L 475.8 115 Hollow Stem | 2 g
Auger
RW-09-051 | 1980+26.5 121.0R 472.7 121 RotaryWash| CMES5
CPT-09-015 | 1980+25.4 130.1 R 473.0 25 Cone Hogentogler
Penetration Electric
CPT-09-016 | 1979+34.6 100.1 L 475.2 11 Cone Hogentogler
Penetration Electric
CPT-09-025 | 1980+24.0 118.6 R 4727 10 Cone Hogentogler
Penetration Electric

““Caltrans improves mobility across California™
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LABORATORY TESTING PROGRAM

During subsurface exploration, relatively undisturbed soil specimens were retrieved using
Modified California Samplers (MC) and sealed with plastic caps and tapes in brass tubes.
SPT samples and bulk samples were collected for future soil engineering property and
corrosion evaluation.

The laboratory testing program consists of Atterberg limit tests, particle size analyses, and
direct shear tests. The laboratory test results are available for viewing in Translab,
Sacramento.

SITE GEOLOGY AND SUBSURFACE CONDITIONS
Site Geology

The Site is located in the San Gabriel Valley, which is a broad, relatively flat to slightly
sloping basin filled with Tertiary (65 million years) or younger sediments derived from
surrounding hills and mountains. The Site is underlain by artificial fill which may overly
undifferentiated Holocene alluvial-fan deposits primarily consisting of gravel and sand.

Geologic Map of the Baldwin Park 7.5” Quadrangle (A Digital Database dated 1998, by
Siang S. Tan) was reviewed during the project study. Based on cross section A-A’ of the
map, quaternary deposits may be 100 feet in thickness at the project site.

Subsurface Conditions

As can be seen on the LOTBs, predominantly sandy materials were encountered during the
current subsurface exploration. The densities of those sandy materials are generally from
medium dense to very dense. Layers of stiff to medium stiff clay with thickness ranging
from 3 feet to 5 feet were encountered at depths of 28 feet and 61 feet for Boring No. A-
09-001, and depth of 62 feet for Boring No. A-09-002, respectively.

The As-Built LOTBs from subsurface exploration performed in August 1969 for the
original bridge also indicate that soils at the project site are mostly medium dense to dense
sandy soils down to the bottom of exploratory boring, which was terminated at Elev. 435
feet.

The idealized soil profile and soil strength properties for foundation design are presented in
following table.

““Caltrans improves mobility across California™
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Table 2
Interpreted Soil Profile and Engineering Properties
Approximate Predominant Average Total Unit AFF;?C?S:I Undrained Shear
Elevation Soi Type, Blowcount, Weight Angle Strength
(ft) USCS N60 (pcf) (degree) (psf)

+474' to +465' SM 10 110 31 N/A

+465' to +460' ML 14 110 N/A 1000

+460' to +455' SP 60 123 40 N/A

+455' to +445' SP/ISM 17 112 30 N/A

+445'to 430 CUML 18 112 N/A 1500

+430' to +412' SM/SP 32 120 32 N/A

+412' to +407' ML/CL 26 115 N/A 1200

+407' to +391" SM/SC >70 125 40 N/A
Groundwater

According to the as-built LOTBS, groundwater was not encountered during August 1969
subsurface exploration down to approximately Elev. 435 feet. The recent borehole (A-09-
001) that terminated at the depth of 82 feet (Elev. 391.3 feet) did not encounter ground
water. But groundwater table was encountered at a depth of approximately 114.5 feet
(Elev. 361.3 feet) in hollow-stem-auger boring A-09-002, on 4/30/2009.

The information on Los Angeles County Department of Public Work (LADPW) Ground
Water Wells website shows four monitoring wells (3112B, 3113A, 3102, and 3103) located
within 0.65 miles from the project site. The wells indicate that the high water levels are in
the range of Elev.345 to 370 feet except Well 3112B, where unreliable groundwater
reading was presented on the record.

From the above records, the highest measured groundwater table at the job site is at Elev.
+370 feet. Therefore, groundwater table is relatively low and is not a concern for the design
and construction of the proposed bridge foundations. However, groundwater may fluctuate
with the change of season, and local irrigation.

““Caltrans improves mobility across California™
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CORROSION EVALUATION

The bulk samples obtained from soil boring A-09-001 were shipped to Caltrans’ Materials
Laboratory, and tested for pH value and minimum electrical resistivity. The corrosion test
results are presented in Table 3 below. Based on Caltrans Corrosion Guidelines (Version
1.0, September 2003), the test results indicated the soils are non-corrosive to structure
foundation.

Table 3 Corrosion Test Summary

. Depth of Sduble Soluble - L
Location Sample (ft) pH Sulfates Chlorides Minimum Resistivity
A-09-001 Composite 5.84 N/A N/A 4407 ohm-cm

Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following
conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater than or
equal to 2000 ppm, or the pH is 5.5.0r less. It is the practice of Caltrans Corrosion Technology Section (with the
exception of MSE Walls) if the minimum resistivity of the sample is greater than 1000 ohm-cm and the pH is greater
than 5.5, the sample is considered to be noncorrosive.

SEISMIC RECOMMENDATIONS
Ground Motion

The job site is within a seismically active region, and close to a number of active faults.
Based on subsurface conditions, a shear wave velocity (Vs3o) of 240m/sec for the upper 100
feet (30 meters) of foundation soils was used for the ground motion evaluation.

Information regarding the faults in the vicinity of the project site was obtained from the
Caltrans ARS Online Tool (v2.2.06), and summarized in Table 4 below:

““Caltrans improves mobility across California™
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Table 4 Summary of the Adjacent Faults

. Distance,
Fault Name Magnitude Fault Type (miles) PGA, (9)
San Jacinto (San 7.7 Strike -Slip 4.9 0.3
Bernardino)
Fontana 6.5 Strike -Slip 1.8 04
San Jacinto (San .
Bernardino Valley) [ Strke-Slip 7.6 0.3

However, based on the USGS 2008 Interactive Deaggregations, the design response
spectrum is controlled by 5% probability of exceedance over 50 years. The peak ground
acceleration for the job site under Probabilistic scenario is approximately 0.6g. The
corresponding design response spectrum was plotted and tabulated in the attachment of this
foundation report.

Liquefaction Hazard

According to the Seismic Hazard Zones of Baldwin Quadrangle Map released March 25,
1999, the project site is outside of the identified liquefaction zones. More importantly, as
mentioned in groundwater section above, groundwater level is deep. Therefore,
liquefaction potential is negligible. The potential of lateral spreading is also negligible, as it
Is triggered by liquefaction, and affected by factors such as ground geometry.

Ground Rupture

Since no known fault crosses the project site, the potential of ground rupture at this site due
to fault movement is negligible.

AS-BUILT FOUNDATION DATA

The existing bridge is a continuous, two-span, CIP/PS concrete box-girder (24 cells) bridge
on a seven-column bent and two open-end retaining wall abutments, with pinned-to-the-
end diaphragms. Seven 10 feet by 11 feet spread footings are supporting columns at the
bent. Six and half feet wide and 10-foot wide strip footings were used for Abutments 1 and
3, respectively. The as-built foundation data for the existing bridge is summarized in Table
5 below.

““Caltrans improves mobility across California™
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Table 5 Existing Bridge Foundation Data

. . Allowable .
Suppon Losain(STSIFOnen) aron foo |y | oeang | P oo
yp ' Capacity, tsf '

Abutment 1 Strip Footing 193.75 X6.5 1 35 478.5
Isolated

Bent 2 Rectangular 11X10 7 45 465
Footing

Abutment 3 Strip Footing 200X 10 1 25 472

Note: * Approximately 2.4 feet need to be added to the elevation on as-built plans (NGVD29
datum) to match current vertical datum (NAVD 88).

The soil borings shown on as-built plans were located on top of the embankment near
Abutments 1 and 3 of the bridge. Subsurface materials are mostly medium dense to very
dense sandy silt to gravelly sand, except for the embankment fills near westbound
Abutment 3, where loose sand were encountered during subsurface exploration performed
on 8/20/19609.

FOUNDATION RECOMMENDATIONS
Foundation Type Selection

Existing spread footings at all structure support locations have performed well, with no
bearing capacity and settlement related structure distress reported. However, due to
increased design live load, more stringent settlement control criteria under current design
specifications, and high seismicity at the project site, deep foundations is recommended for
the proposed widening.

Among available deep foundation options, twenty-four inch diameter cast-in-drilled-hole
(CIDH) piles are recommended for all support locations of this bridge. The CIDH pile
option is recommended because it generates less noise and vibration compared with pile
driving, and is more suitable for the job site, which is in an urban area.

Foundation Data Provided by Structural Designers

Based on the Department policy, Load and Resistance Factor Design (LRFD) is used for
design of the bent foundations, and Work Stress Design (WSD) is used for the abutment
foundations. The foundation design data and load data were provided by structure
designers and presented in follow tables:
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Table 6.1 Deep Foundation Data (Left Widening)
Finish Bo(t)tfom Pile C(:?S Size Number | Permissible
Support | Design Pile Tvpe Grade Footin of Piles Settlement
ID Method yp Elevation g per under Service
Elevation ;
(ft) () B L column Load (in)
Abutl | WSD | 24” CIDH 485 479.88 16 7.5 4 1”7
Bent2 | LRFD | 24” CIDH 474 468 16 17 10 1”
Abut3 | WSD |24"CIDH | 479 | 47338 | 2583 | 9 7 o
Table 6.2 LRFD Service Limit State | Load Data (Left Widening)
. . Permanent Loads
Support Total Vertical Load, kip Per Support, kip
ID
Per Support Max. Per Pile Per Support
Abut 1 340 107 260
Bent 2 670 131 470
Abut 3 740 146 580

Table 6.3 LRFD Strength and Extreme Limit States Load Data (Left Widening)

A . . Extreme Limit State

Strength Limit State (Controlling Group, Kip) (Controlling Group, ip)

Support . . . .
ID Compression Tension Compression Tension
Max. Per Max. Per Per Max. Per Max. Per

Per Support Pile Per Support Pile Support Pile Per Support Pile
Abut 1 N/A N/A N/A N/A N/A N/A N/A N/A
Bent 2 1657 238 - - 676 331 - -196
Abut 3 N/A N/A N/A N/A N/A N/A N/A N/A
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Table 7.1 Deep Foundation Data (Right Widening)
Pile Cap .
Finish Size Number Permissible
. BOF . . Settlement
Support Design Pi Grade . Size (ft) of Piles
ile Type - Elevation under
ID Method Elevation per .
(ft) (ft) B L column Service
Load (in)
Abut 1 WSD | CIDH 24” 485 47988 | 243 | 7.5 5 1”7
Bent 2 LRFD | CIDH 24” 473 467 16 17 10 !
Abut 3 WSD | CIDH 24” 479 473.38 | 255 9 7 17
Table 7.2 LRFD Service Limit State | Load Data (Right Widening)
. . Permanent Loads
Total Vertical Load, Kip )
Support ID Per Support, kip
Per Support Max. Per Pile Per Support
Abut 1 570 147 410
Bent 2 1087 187 768
Abut 3 835 153 660

Table 7.3 LRFD Strength and Extreme Limit States Load Data (Right Widening)

Strength Limit State Extreme Limit State
(Controlling Group, kip) (Controlling Group, kip)
Support . . . .
ID Compression Tension Compression Tension
Per Max. Per Max. Per Max. Per Max. Per

Support Pile Per Support Pile Per Support Pile Per Support Pile
Abut 1 N/A N/A N/A N/A N/A N/A N/A N/A
Bent 2 2092 283 - - 1124 372 - -177
Abut 3 N/A N/A N/A N/A N/A N/A N/A N/A
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The foundation design recommendations for abutments and bents are presented on Tables
8.1 and 8.2, respectively. The Pile Data Table to be included in contract plans is presented
on Table 8.3. The CIDH piles are designed using SHAFT 5.0 program (Ensoft Inc.), which

is based on O’Neil and Reese Method (1999) described in chapter 10 of the AASHTO
LRFD Bridge Design Specifications (BDS, 2007). Since loose, residual materials may
accumulate at the bottom of the drilled holes even after bottom cleaning during shaft

installation, only skin friction portion of the pile resistance is taken into account as nominal
geotechnical resistance. Pile group effects are considered at all support locations based on
pile layout on the contract plans provided by Structure Design and AASHTO LRFD BDS

(2007).
Table 8.1
Abutment Foundation Design Recommendations
LRFD Sevicer | LIt | LRFD Service-! Required Design | Specified
cut-off | State Load per Support || it State Load qu 19 pec
Support . - (kip) Lo Nominal Tip Tip
. Pile Type | Elevation per Pile in . . .
Location . Resistance | Elevation | Elevation
(ft) Compression (kip) () ()
Total Permanent (kip) P
24" 447 (a)
Abut 1(L) | Standard 480.13 340 260 107 220 463 (c) 447
CIDH 454 (d)
24" 441 (a)
Abut 1(R) | Standard 480.13 570 410 147 300 457 (¢) 441
CIDH 454 (d)
24" 430 (a)
Abut 3(L) | Standard 473.63 740 580 146 300 455 (c) 430
CIDH 446 (d)
24" 429 (a)
Abut 3(R) | Standard 473.63 835 660 153 310 454 (c) 429
CIDH 446 (d)
Notes:

1. Design Tip Elevations for Abutments are controlled by: (a) Compression, (c) Settlement, and
(d) Lateral load.

2. CIDH pile specified tip elevation shall not be raised.
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Table 8.2
Bent Foundation Designh Recommendations
© Required Factored Nominal Resistance . =
— = . £ S
e |3 |t (kip) S
= ~ o = = 2 8
2 c -2 » 2 L S S
I~ o o Lz o= Strength Limit Extreme Event = >
3 S 5] - S = > o
— ~ P n < B < Q
= ) = =3 o Q c c w 2
S = = E a EE | o ~ | S o =
S 3 -3 |o=| 25 | s | 85 | &5 = 2
e ] Qo =] n o 1l L < =
n 8 3 =9 s ! c ! s> c 3 2 o
= 5 E2 | RS2 | ET | &7 3 g
8 [ 8 S o) n
418 (a-l)
24" 420 (a-lly
Bent2(L) | Standard | 468.25 670 1 238 N/A 331 196 423 (b-lly 418
CIDH 449 (c)
439 (d)
413 (a-)
24" 415 (a-ll)
Bent2(R) | Standard | 467.25 1087 1 287 N/A 372 177 425 (b-Ily 413
CIDH 439 (c)
438 (d)
Notes:

1. Design Tip Elevations for Bents are controlled by: (a-1) Compression (Strength Limit State), (b-1)
Tension (Strength Limit State), (a-11) Compression (Extreme Event), (b-11) Tension (Extreme Event),
(c) Settlement, (d) Lateral load.

2. CIDH pile specified tip elevation shall not be raised.

““Caltrans improves mobility across California™



HOWARD NG
3/6/2014
Page 12 of 19

BR53-0670
EA07-1193U1

Table 8.3
Pile Data Table
Nominal Resistance ) o s fiod T
Support . (kip) DeS|gn. Tip peci |e. Tip
. Pile Type Elevation Elevation
Location
c . . (ft) (t)
ompression Tension
" 447 (a)
Abut1(L) |24 itlaD”:ard 220 0 463 (c) 447
454 (d)
" 441 (a)
Abut1(R) | 2% itlaD”:ard 300 0 457 (c) 441
454 (d)
418 (a)
24" Standard 423 (b)
Bent 2(L) CIDH 340 200 449 (¢) 418
439 (d)
413 (a)
24" Standard 425 (b)
Bent 2(R) CIDH 410 180 439 (0) 413
438 (d)
" 430 (a)
Abut3(L) |24 (S:tlaD”:ard 300 0 455 (c) 430
446 (d)
" 429 (a)
Abut3(R) |24 (S:tlaD”:ard 310 0 454 (c) 429
446 (d)

Notes:

1. Design Tip Elevations are controlled by: (a) Compression, (b) Tension, (c) Settlement, (d)

Lateral load.

2. CIDH pile specified tip elevation shall not be raised.

Lateral Capacity

Lateral analyses of piles were performed using LPILE PLUS 5.0 program (Ensoft Inc.).
Non-linear EI for the reduction of pile section modulus due to the section crack and “P”
reduction factor for the modified soil spring value under group pile condition are
considered in these analyses, together with the influence of axial load on moment capacity

of piles.
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For the abutments, both fixed (rigid) and hinge (pinned) boundary conditions at pile top
representing possible pile-to-cap structural connections are considered for the evaluation of
deflection controlled lateral pile capacity under service condition. The results of lateral pile
analysis under lateral loads and lateral deflections at pile top are presented in Tables 9.1
and 9.2. The calculated maximum bending moments and locations of the maximum
moment under each lateral load and deflection are also presented in the tables.

Table 9.1 Summary of Lateral Pile Analysis for Abut 1

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abut 1 (BR53-0670)
(Pile info: Length =45, Cut-off Depth =5' below FG)
Assuming Pile/Cap Hinge Connection Assuming PIIE/.Cap Rigid
Connection
Pile Top Depth t Mand
Deflection |Lateral Load| Maximum ep ° Lateral Load aX|m.um
. . . Maximum . Bending
(in) on Pile Top Bending on Pile Top
Moment Moment (on
(Max. Shear) Moment . (Max. Shear) .
(Ibs) (Ib-f) from Pile (Ibs) Pile Top)
Top (ft) (Ibs-ft)
0.25 32190 88560 5.9 61181 204065
0.50 45909 133239 5.9 Moment capacity of piles (325
kips-ft) will be reached at
0.75 57792 172943 5.9 lateral deflection of 0.50 in. at
pile top, with corresponding
1.00 68827 210066 5.9 shear at approximately 91 kips
Notes:

1) Material Stengths and reinforcement information are shown on Plate B2-5 of
Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.7;

3) Axial Load is assumed to be 100 kips on each pile;
4) Lateral controlled pile tip is 26 ft below pile top for hinge condtion.
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Table 9.2 Summary of Lateral Pile Analysis for Abut 3

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abut 3 (BR53-0670)
(Pile info: Length =45', Cut-off Depth =5' below FG)
Assuming Pile/Cap Hinge Connection Assuming Pllelcap Rigid
Connection
Pile Top Depth to Maximum
Deflection |Lateral Load| Maximum p Lateral Load .
) . . Maximum . Bending
(in) on Pile Top Bending on Pile Top
Moment Moment (on
(Max. Shear) Moment . (Max. Shear) .
(Ib) (Ib-f) from Pile (Ib) Pile Top)
Top (ft) (Ib-ft)
0.25 30358 87048 6.3 58187 199436
0.50 43520 130860 6.3 Moment capacity of piles (325
kips-ft) will be reached at
0.75 54962 169931 6.3 lateral deflection of 0.53 in. at
pile top, with corresponding
1.00 65562 204832 6.3 shear at approximately 89 kips
Notes:

1) Material strengths and reinforcement information are shown on Plate B2-5 of
Standard Plans (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.7;

3) Axial Load is assumed to be 100 kips on each pile;

4) Lateral controlled pile tip is 28 ft below pile top.

In lateral pile analysis for bent foundations, pile and pile cap is assumed to be hinge-
connected based on information provided Structure Designer. The results of lateral pile
analysis on lateral loads and lateral deflections at pile top are presented in Tables 9.3
below. The calculated maximum bending moment and location of the maximum moment
under each lateral load and deflection are also presented in the table. The ultimate lateral
pile capacity is defined as the maximum lateral shear at pile top. Under this load, the
moment capacity, plastic moment, will be reached and the second hinge will be developed

in CIDH pile.
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Table 9.3 Summary of Lateral Pile Analysis for Bent 2

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Bent 2 (BR53-0670)
(Pile info: Length =45', Cut-off Depth =6' below FG)
Assuming Pile/Cap Hinge Connection
Pile Top
Deflection Lateral Load on Pile . . Depth to Maximum
. Maximum Bending .
(in) Top (Max. Shear) Moment (Ib-ft) Moment from Pile
(Ib) Top (ft)
0.25 26009 78826 5.9
0.50 40626 123941 54
0.75 51678 164781 5.9
1.00 59806 198133 5.9
1.50 67372 245116 6.8
2.50 70281 296201 7.7
3.00 71373* 299479* 8.1*
Notes:

1) Material strengths and reinforcement information are shown onPlate B2-5
of Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.5;
3) Axial load is assumed to be 60 kips on each pile;
4) Lateral controlled pile tip is 29 ft below pile top for hinge condition;

* Pile moment capacity (300 kips-ft) reached at top deflection of 3 in. with
corresponding shear of 71 kips on pile top.

The analyses for lateral controlled pile tip are also performed for CIDH piles at all structure
support locations. The lateral controlled pile tip is defined as a critical pile length, beyond
which, the increase of that length will not lead to reduction of pile deflection under specific
lateral load. The critical pile length under maximum lateral load is considered as the lateral
controlled pile length. Its corresponding tip elevation is defined as lateral load controlled
pile tip elevation. The lateral load controlled pile tip elevations are presented in foundation
design recommendations and pile data tables, Tables 8.1 to 8.3.
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ABUTMENT RETAINING WALLS (WINGWALLS)

The standard Type 1 retaining wall with spread footing (Standard Plans 2006) and special
design Type 1SWB retaining wall with soundwall on spread footings (Standard Drawing,
July 2011) will be used for the westbound and eastbound widening respectively. The new
abutment wingwalls will be constructed outside of the existing wingwalls. The existing
wingwalls are also supported by spread footing and performed well over years. A
minimum factor of safety of 3.0 can be achieved for the bearing capacity of the proposed
wingwall footings with design wall height up to 12 feet, based on foundation soil profiles
on as-built LOTBs for the construction of original bridge and general property of
embankment fill with 95% relative compaction.

According to Section 4.4.5.1 of Bridge Design Specifications (2004), a minimum
horizontal distance of 4 feet, measured at the top of the footing, should be maintained
between the near face of the footing to the face of finished slope. With the exception of
embankment end slope, all side slopes of approach embankment should be graded to no
steeper than two (horizontal) to one (vertical) slope.

EARTHWORK

Sliver fills of various thicknesses will be placed at the approach embankments. Due to deep
groundwater table and predominantly medium dense to dense sandy soils below the
existing grade, settlement under the embankment fills will be negligible, and expected to
complete during construction.

CONSTRUCTION CONSIDERATIONS

1) Based on the findings from subsurface exploration, observed groundwater table is
below footing excavation and the tip of CIDH piles.

2) Foundation materials are mostly granular. Though cave-in depth was not measured in
any of the hollow-stem-auger boreholes, cave-in potential for the drilled holes is high.
Preventive measures such as using temporary casing or cement-slurry backfill into an
enlarged hole due to case-in followed by re-drill may be needed.

3) For CIDH piles with center-to-center spacing of four times of pile diameter and less
(FHWA, May 2010), the installation of CIDH piles adjacent to a completed CIDH pile
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must be performed only after the Portland cement concrete of the completed pile has
reached “initial set” and developed sufficient strength.

If you have any question, please contact Haitao Liu at (916) 227-0992.

Report by:

Haitao Liu
66398

HAITAO LIU, P.E
Transportation Engineer - Civil
Branch A

cc:  OGDS-1 (Sacramento)
Mehdi Salehinik, D07 Project Manager
Structure Construction R.E. Pending File
Kristen Stahl, District Material Engineer
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State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

M emoran d um Flex your power!

Be energy efficient!

To: HOWARD NG Date: March 6, 2014
OFFICE OF STRUCTURE DESIGN File: 07-LA-10 -PM 38.52
SOUTH 2 EAQ7-1193U1

Grand Ave UC (Widen)
BR. No. 53-1528
Attn.: Dawit Worku

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES
OFFICE OF GEOTECHNICAL DESIGN -SOUTH 1

subject: Final Foundation Report for Grand Ave UC (Widen)

The following is the foundation report (FR) for the proposed widening of Grand Ave
Undercrossing (Bridge No. 53-1528) on Route 10, in the city of West Covina, Los Angeles
County.

SCOPE OF WORK
The scope of work for this geotechnical study includes:

Review of the as-built plans and the log of test borings (LOTBS)
Subsurface exploration

Laboratory testing of soil samples obtained during field investigation
Evaluation of site geology, subsurface conditions, and groundwater

Site seismicity study

Engineering analyses

Geotechnical foundation recommendations and construction considerations

This foundation report supersedes the preliminary foundation report, addition of high
occupancy vehicle lanes (HOV) on Route Interstate 10 from Citrus Avenue to State Route 57,
71 and 210 Interchange, Los Angeles County, California, prepared by AESCO Inc., dated
March 28, 2002.

PROJECT DESCRIPTION
The proposed project is to widen both eastbound and westbound 1-10 from west of Citrus

Street in the City of West Covina to State Route 57 in the City of Pomona (PM 37.2 to
PM42.4), in order to accommodate one HOV lane in each direction of Route 10 freeway.
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As the second of five bridge structures to be widened from west, the existing Grand Ave
Undercrossing is a two-span cast-in-place (CIP) reinforced concrete T-girder bridge with a
total length of about 81 feet. Both sides of the bridge are to be widened. The width of
widening will be approximately 5 feet and 11 inches. CIP pre-stressed (post-tensioned)
reinforced concrete T-girder will be used for the widened portion of the super structure,

which will be supported by single column bent in the middle and high cantilever seat type
abutments at both ends of the bridge.

The intermittent infill walls between columns at bent are also proposed for the seismic
retrofit of the existing structure.

SUBSURFACE EXPLORATION AND TESTING PROGRAM

The subsurface exploration program consists of two Cone Penetration Tests (CPT
soundings) and two exploratory borings (one hollow-stem auger boring and one rotary
wash boring). Standard Penetration Tests (SPT) were performed in compliance with ASTM
D 1586. Pocket penetrometer readings were also taken from cohesive soil samples at the
selected depth for strength evaluation. Hogentogler electric cone was used in CPT
soundings, which were performed in compliance with ASTM D 5778.

The information on locations, elevations, boring depths, and equipments for all soundings
and drillings is summarized in Table 1 below.

Table 1 Summary of Subsurface Exploration

Approx. Top Approx. .
Explorato i Exploration )
Bo?in N(:y Station Offset (ft) of Hole Borehole I\Eljethod Equipment
g No. Elevation (ft) | Depth (ft)
Hollow Stem
A-09-007 | 2033+55.5 119.2R 5253 87 CMES85
Auger
RW-09-053 | 2033+61.0 133.0R 5253 122 svc’;irg CMES5
CPT-09-017 | 2033+56.0 128.0R 525 4 29 Cone  [Hogentogler
Penetration Electric
CPT-09-016 | 2033+56.7 1485 R 5256 14 Cone  [Hogentogler
Penetration Electric
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LABORATORY TESTING PROGRAM

During subsurface exploration, relatively undisturbed soil specimens were retrieved using
Modified California Samplers and sealed with plastic caps and tapes in brass tubes. SPT
samples and bulk samples were collected for future soil engineering property and corrosion
evaluation.

The laboratory testing program consists of Atterberg limit tests, particle size analyses, and
direct shear tests. The laboratory test results are available for viewing in Translab,
Sacramento.

SITE GEOLOGY AND SUBSURFACE CONDITIONS
Site Geology

The Site is located in the San Gabriel Valley, which is a broad, relatively flat to slightly
sloping basin filled with Tertiary (65 million years) or younger sediments derived from
surrounding hills and mountains.

The Geologic Map of the San Dimas 7.5-minute Quadrangle (A Digital Database dated
1998, by Siang S. Tan) was reviewed during the project study. According to the map, the
Site is underlain by undifferentiated Pleistocene (younger than 2 million years) alluvial-fan
deposits primarily consisting of silt and clay. No generalized cross section for the project
location was found. Site geology was verified by field observation and subsurface
exploration. Based on subsurface exploration, the Site is underlain by approximately 85
feet of Quaternary Alluvium consisting primarily of sand. The Site is most likely underlain
by Puente formation at a depth greater than 85 feet.

Subsurface Conditions

As can be seen on the LOTBs, predominantly sandy materials were encountered during
recent subsurface exploration. The densities of those granular materials are generally from
medium dense to very dense. The medium stiff to very stiff clay layers were also
encountered at depths of 41 feet, 66 feet and 73 feet respectively, with their thickness
ranging from 2 feet to 5 feet.

The As-Built LOTBs from subsurface exploration performed in 1969 and 1970 for the first
widening of the original bridge also indicate that soils at the project site are mostly medium
dense to dense sandy soils down to the bottom of exploratory boring that was terminated at
Elev. 475 feet above mean sea level (MSL).

““Caltrans improves mobility across California™



HOWARD NG

3/6/2014
Page 4 of 17

BR53-1528

EA07-1193U1

The idealized soil profile and soil strength properties for foundation design are presented in
following table.

Table 2
Interpreted Soil Profile and Engineering Properties
. . Apparent Cohesion or
Approxw_nate Pred_omlnant Average Total Unit Friction Undrained Shear|
Elevation Soil Type, Blowcount, .
Weight (pcf) Angle Strength
(ft) USCS N60

(degree) (psf)
+525' to +517" Sw 31 120 40 N/A
+517 to +512' SPISM 19 115 33 N/A
+512' to +507' S 27 115 34 N/A
+507' to +500' SM 21 115 31 N/A
+500' to +495' ML 29 110 30 300
+495' to +488' SW/SP 67 120 40 N/A
+488 to +477" ML/CH/CL 19 110 N/A 1250
+477 to +472' SP 36 115 32 N/A

Groundwater

According to recent subsurface exploration, groundwater was not encountered in hollow-
stem-auger boring (A-09-007) terminated at approximately Elev. 439 feet (86.5 feet in
depth). However, the groundwater was reached at Elev. 481.8 feet in one of the soil borings
(B-5, 2/23/1970) during subsurface exploration for the widening of the original bridge.

Since no other groundwater information is available near the job site, the highest measured
groundwater table from as-built LOTBs can be used for the proposed widening.
Considering the difference in vertical datum, the design groundwater table is assumed to be
at Elev. 484 feet (NAVDS88).

CORROSION EVALUATION
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The bulk samples obtained from soil boring A-09-007 were shipped to Caltrans’ Materials
Laboratory, and tested for pH value / minimum electrical resistivity. The corrosion test
results are presented in Table 3 below. Based on Caltrans Corrosion Guidelines (\Version
1.0, September 2003), the test results indicate the soils are non-corrosive to structure
foundation.

Table 3 Corrosion Test Summary

Locati Depth of H Sduble Soluble Mini Resistivit
ocation Sample (ft) P Sulfates Chlorides inimum REsIStvity
A-09-007 Composite 6.19 NA N/A 4063 ohm-cm

Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following
conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater than or
equal to 2000 ppm, or the pH is 5.5.0r less. It is the practice of Caltrans Corrosion Technology Section (with the
exception of MSE Walls) if the minimum resistivity of the sample is greater than 1000 ohm-cm and the pH is greater
than 5.5, the sample is considered to be noncorrosive.

SEISMIC RECOMMENDATIONS
Ground Motion

The job site is within a seismically active region, and close to a number of active faults.
Based on subsurface conditions, a shear wave velocity (Vg3o) of 270m/sec for the upper 100
feet (30 meters) of foundation soils was used for the ground motion evaluation.

Information regarding the faults in the vicinity of the project site was obtained from the
Caltrans ARS Online Tool (v2.2.06), and summarized in Table 4 below:

Table 4 Summary of the Adjacent Faults

Fault Name Magnitude Fault Type D(i:]tiallgsc;e, PGA, (9)
San Jose 6.6 Strike -Slip 1.6 0.5
Sierra Madre Fault Zone 7.2 Reverse 5.2 0.3
Indfian Hill Fault 6.4 Strike -Slip 1.5 04

However, based on the USGS 2008 Interactive Deaggregations, the design response
spectrum is controlled by 5% probability of exceedance over 50 years. The peak ground

““Caltrans improves mobility across California™



HOWARD NG BR53-1528

3/6/2014 EA07-1193U1
Page 6 of 17

acceleration for the job site under Probabilistic scenario is approximately 0.6g. The
corresponding design response spectrum was plotted and tabulated in the attachment of this
foundation report.

Liquefaction Hazard

Based on the description in Groundwater section, groundwater table is generally deep, and
the foundation materials below the design high water table are dense to very dense.
Therefore, liquefaction potential is negligible. The potential of lateral spreading is also
negligible, as it is triggered by liquefaction, and affected by factors such as ground
geometry.

Ground Rupture

Since no known fault crosses the project site, the potential for ground rupture at this site
due to fault movement is negligible.

AS-BUILT FOUNDATION DATA

The existing bridge is a continuous, two-span, CIP reinforced concrete (RC) T-girder
bridge on ten-column bent and RC strutted abutments. Shallow foundations were used at
all structure support locations, with the exception of some northern portion of abutment 1
where the short diaphragm abutment on CIDH piles was used behind the existing strutted
retaining wall on spread footing during the bridge modification in 1975. Strip footings and
isolated spread footings were used for the abutments and bent, respectively. The as-built
foundation data for the existing bridge is summarized in Table 5 below.
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Table 5 Existing Bridge Foundation Data

. Shallow Foundation| Approx. Foundation . AIIowaIe Bottom .Of
Support Location Tvpe Dimension Quantity Bearing Foundation
yp Capacity Elevation*, ft
Strip Footing 7.25'-9.5'(width) 1 3.0tsf 518.9-519.9
Abutment 1
CIDH Pile 16" (diameter) 5 70 ton 489.6
Isolated . v g .
Bent 2 Rectangular X1 g 11,X10’ 10 4.0tsf 517.4-5194
. 10'X9
Footing
Abutment 3 Strip Footing 9.5'-10.25" (width) 1 4.0tsf 518.9-519.9

Note: * Approximately 2.4 feet need to be added to the elevation on as-built plans (NGVD29
datum) to match current vertical datum (NAVD 88).

According to the foundation recommendations, dated 7/14/1969, for the modification and
widening of the original bridge, sub-excavation was performed down to 7.5 feet below the
bottom of the footing at northern part of abutment 1, due to the low penetrometer reading
(B4, 4/18/1969) obtained during subsurface exploration. The excavation was backfilled by
selected granular materials with 95% relative compaction,

The soil borings near the proposed widening shown on as-built plans were located on top
of the cut near Abutments 1 and 3 of the bridge. Subsurface materials are mostly medium
dense to very dense silty sand to “gravelly sand” (sand with gravel), which are very close
to the findings from recent subsurface exploration.

FOUNDATION RECOMMENDATIONS
Foundation Type Selection

Existing spread footings at all structure support locations have performed well, with no
bearing capacity and settlement related structure distress reported. However, due to the
high seismicity at the project site, deep foundations should be used for the abutment of
proposed improvement, based on the requirements on Memo To Designer 5-1 (MTD,
1996) for multiple span bridge.

Twenty-four inch diameter cast-in-drilled-hole (CIDH) piles are recommended at both
abutment locations. CIDH pile construction generates less noise and vibration compared
with pile driving, and is more suitable for the job site, which is in an urban area. The
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14°x14" isolated spread footing with 2.5 feet footing thickness will be used at Bent 2
location.

Foundation Data Provided by Structural Designers
Based on the Department policy, Load and Resistance Factor Design (LRFD) is used for
design of the bent foundations, and Work Stress Design (WSD) is used for the abutment

foundations. The foundation design data and load data were provided by structure
designers and presented in follow tables:

Table 6.1 Deep Foundation Data

Finish BOE Pllgigs;zfglze Number Permissible
Support | Design Pile Tvpe Grade Elevation of Piles Settlement
No. Method yp Elevation (ft) per under Service
(ft) B L column Load (in)
Abutl | WSD | 24” CIDH | 525.139 519.96 145 | 10.85 5 1”
Bent 2
Abut3 | WSD | 24” CIDH | 525.36 519.96 16.5 16 8 1”
Table 6.2 Shallow Foundation Data
- Minimum Footing
Finished . .
Support | Design Grade BOF Size (ft) Permissible
. Elevation Settlement under
No. Method | Elevation (Ft) Service Load (in)
(ft) B L
Abut 1
Bent2 | LRFD | 525.7 519.46 14 14 1"
Abut 3
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Table 7.1 LRFD Service Limit States | Load Data for Abutments

Total Vertical Load (Kip) I:)grginer;trtl_ (Ok"’}di
Support No. PP P
Per Support Max. Per Pile Per Support
Abut 1 371 88 314
Bent 2
Abut 3 415 158 358.1

Table 7.2 LRFD Service Limit States | Load Data for Bent

Total Load Permanent L cad
Support . Effective Footing Horizontal . Effective Footing
No. Vertical Dimensions (ff) [Loadin Long. Vertical Dimensions (ft)
Load Direction Load
Abut 1
Bent 2 307 13.9 12.8 N/A 165 14 13.7
Abut 3

Table 7.3 LRFD Strength and Extreme Event Limit States for Bent

Total Load Permanent Load
Support Vertical Effective Footing Vertical Effective Footing
ertica . . ertica . i
No. L oad Dimensions (ft) Load Dimensions (ft)
Wp) | g T RGN L
Abut 1
Bent 2 656 14 13 315 10.4 12.9
Abut 3
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Axial Capacity

The abutments and bents foundation design recommendations are presented on Table 8.1
and Table 8.2, respectively. The Pile Data Table and Spread Footing Data Table to be
included in contract plans are presented on Table 8.3 and Table 8.4 respectively.

The CIDH piles are designed using SHAFT 5.0 program (Ensoft Inc.), which is based on
O’Neil and Reese Method (1999) described in chapter 10 of the AASHTO LRFD Bridge
Design Specifications (BDS, 2007). Since loose, residual materials may accumulate at the
bottom of the drilled hole even after bottom cleaning during shaft installation, only skin
friction portion of the pile resistance is taken into account as nominal geotechnical
resistance. Pile group effects are considered at all support locations based on pile layout on
the contract plans provided by structure designers, and the AASHTO LRFD BDS.

Table 8.1
Abutment Foundation Design Recommendations
LRFD Service-I Limit _
State Load per Support | LRFD Service-| - -
Cut-Off (kip) Limit State Load Req u_lred Design Tip Speqﬁed
Support . - S Nominal . Tip
) Pile Type | Elevation per Pile in . Elevation .
Location . Resistance Elevation
(f) Compression (kip) (ft) (M
Total Permanent (kip)
24" 494 (a)
Abut 1 Standard 520.21 371 314 88 180 506 (c) 494
CIDH 494 (d)
24" 477 (a)
Abut 3 | Standard 520.21 415 358 158 320 498 (c) 477
CIDH 494 (d)
Notes:

1. Design Tip Elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d)
Lateral load, respectively.
2. CIDH pile specified tip elevation shall not be raised.
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Table 8.2
Bent Foundation Design Recommendations (Spread Footing)
LRFD
. . WSD (LRFD Service-
Footing Size L
(fg I Limit State Load Servi Strength Eé;[/rgr:?e
Bottom | Minimum|  Combination) SVICE | 1, =0.45 T olo
of Footing b—
Support .
Locati Footing | Embed. _ Factored | Factored
ocation . Permissible
Elevation| Depth . Gross Gross
(fo) (ft) Gross Allowable Permissible Nominal | Nominal
B L Contact net Contact . .
Stress Gross Stress  (ksf) Be_a fnng Be_arlng
(ksf) Resistance | Resistance
(ksf) (ksf)
Bent 2 14 14 519.46 6.24 N/A N/A 31 16 34
Table 8.3
Pile Data Table
Support | Nominal resistance (kip) Design.Tip Specifieq Tip
Location Pile Type Elevation Elevation
(1) (ft)
Compression Tension
" 494 (a)
Abut1 |24 g}g’:"am 180 0 506 (c) 494
494 (d)
" 477 (a)
Abuts |24 i:;?fard 320 0 498 (c) 477
494 (d)
Notes:

1. Design Tip Elevations are controlled by: (a) Compression, (c) Settlement, (d) Lateral load,
respectively.

2. CIDH pile specified tip elevation shall not be raised.
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Table 8.4
Spread Footing Data Table
Load and Resistance Factor Design (LRFD)
Support Service Strength Extreme Event
Location Permissible Net Contact Factored Gross Nominal Factored Gross Nominal
Stress (Settlement), Bearing Resistance, Bearing Resistance,
ksf ( ,=045), ksf (#,=210), ksf
Bent 2 31 16 34

Lateral Capacity

Lateral analyses of piles were performed using LPILE PLUS 5.0 program (Ensoft Inc.).
Non-linear EI for the reduction of pile section modulus due to the section crack and “P”
reduction factor for the modified soil spring value under group pile condition are
considered in these analyses, together with the influence of axial load on moment capacity
of piles.

For the abutments, both fixed (rigid) and hinge (pinned) boundary conditions at pile top
representing possible pile-to-cap structural connections are considered for the evaluation of
deflection controlled lateral pile capacity under service condition. The results of lateral pile
analysis on lateral loads and lateral deflections at pile top are presented in Table 9. The
calculated maximum bending moments and locations of the maximum moment under each
lateral load and deflection are also presented in the table.

The analyses for lateral controlled pile tip are also performed for CIDH piles at abutment
locations. The lateral controlled pile tip is defined as a critical pile length, beyond which,
the increase of that length will not lead to reduction of pile deflection under specific lateral
load. The critical pile length under maximum lateral load is considered as the lateral
controlled pile length. Its corresponding tip elevation is defined as lateral load controlled
pile tip elevation. The lateral load controlled pile tip elevations for the abutments are
presented in foundation design recommendations and pile data table, Tables 8.1 and 8.3.
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Table 9 Summary of Lateral Pile Analysis for Abut 1

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abuts (BR53-1528)
(Pile info: Length =45', Cut-off Depth =5' from FG)
Assuming Pile/Cap Hinge Connection Assumlgg Pllelpap Rigid
onnection
Pile Top
Deflection | Lateral Load Maximum Depthto [Lateral Load on Maximum
(in) on Pile Top Bending Maximum Pile Top  |Bending Moment
(Max. Shear) |[Moment  (Ib{f Moment from| (Max. Shear) (on Pile Top)
(Ib) ff) Pile Top (ft) (Ib) (Ib-ft)
0.25 41497 97003 54 77285 229029
0.50 59013 146738 >4 Moment capacity of piles (325
kips-ft) will be reached at lateral
0.75 74314 192021 54 deflection of 0.40 in. at pile top,
with corresponding shear at
1.00 88512 234062 54 approximately 100 kips
Notes:

1) Material Stengths and reinforcement information are shown on Plate B2-5 of Standard
Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.67;
3) Axial Load is assumed to be 100 kips on each pile;

4) Lateral controlled pile tip is 26 ft below pile top for hinge condition.

For lateral resistance of spread footing foundation, friction along the base of the footing
and passive pressure against the face of footing will be developed to resist sliding of
structure foundation. It is recommended that 100% of the base friction with a frictional
coefficient of 0.67 can be used for static condition. For seismic condition, 100% of the
passive resistance and 100% of the base friction with a frictional coefficient of 0.45 can be
combined against lateral sliding of the structure foundation.

ABUTMENT RETAINING WALLS (WINGWALLS)

The standard Type 1 walls (Standard Plans 2006) with spread footings will be used for the
eastbound abutment wingwalls. The new abutment wingwalls will be constructed adjacent
to the existing wingwalls, which will be partially demolished during widening. The
existing wingwalls are also supported by spread footing and performed well over years. A
minimum factor of safety of 3.0 can be achieved for the bearing capacity of the proposed

““Caltrans improves mobility across California™



HOWARD NG BR53-1528

3/6/2014 EA07-1193U1
Page 14 of 17

wingwall footings with design wall height up to 26 feet, based on foundation soil profiles
on as-built LOTBs for the construction of original bridge.

EARTHWORK

Only limited amount of sliver fills will be placed at the approach embankments according
to the project plans. Due to deep groundwater table and predominantly medium dense to
dense sandy materials below the existing grade, settlement under the new embankment fills
will be negligible, and expected to complete during construction.

CONSTRUCTION CONSIDERATIONS

1) Based on the findings from subsurface exploration, observed groundwater table is

below footing excavation at all support locations and the tip of CIDH pile installation
for Abutment 1.

2) Groundwater may be encountered during CIDH pile installation at Abutment 3 location.
Wet method will be needed for CIDH pile installation for the presence of groundwater.

Temporary steel casing, if used, should be removed from the hole during the concrete
placement.

3) Foundation materials are mostly granular. Though cave-in depth was not measured in
any of the hollow-stem-auger boreholes, cave-in potential of the drilled holes is high.
Preventive measures such as using temporary casing or backfilling cement-slurry into
enlarged hole due to cave-in followed by re-drill may be needed.

4) For CIDH piles with center-to-center spacing of four times of pile diameter and less, the
installation of CIDH piles adjacent to a completed CIDH pile must be performed only
after the Portland cement concrete of the completed pile has reached “initial set” and
developed sufficient strength.
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If you have any question, please contact Haitao Liu at (916) 227-0992.

Report by:

Haitao Liu
(66398

HAITAO LIU, P.E
Transportation Engineer - Civil
Branch A

cc.  OGDS-1 (Sacramento)
Mehdi Salehinik, D07 Project Manager
Structure Construction R.E. Pending File
Kristen Stahl, District Material Engineer
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Figure 1 Recommended Acceleration Response Spectra (ARS) Curve for Grand Ave UC (BR53-1528)
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State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

M emoran d um Flex your power!

Be energy efficient!

To: HOWARD NG Date: March 6, 2014
OFFICE OF STRUCTURE DESIGN File: 07-LA-10 -PM 39.0
SOUTH 2 EAQ7-1193U1

Holt Ave UC (Widen)
BR. No. 53-0671
Attn.: Dawit Worku

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES
OFFICE OF GEOTECHNICAL DESIGN -SOUTH 1

Subject: Final Foundation Report for Holt Ave UC (Widen)

The following is the foundation report (FR) for the proposed widening of Holt Ave
Undercrossing (Bridge No. 53-0671) on Route 10, in the city of West Covina, Los Angeles
County.

SCOPE OF WORK
The scope of work for this geotechnical study includes:

Review of the as-built plans and the log of test borings (LOTBS)
Subsurface Exploration

Laboratory testing of soil samples obtained during field investigation
Evaluation of site geology, subsurface conditions, and groundwater

Site seismicity study

Engineering analyses

Geotechnical foundation recommendations and construction considerations

This foundation report supersedes the preliminary foundation report, addition of high
occupancy vehicle lanes (HOV) on Route Interstate 10 from Citrus Avenue to State Route 57,
71 and 210 Interchange, Los Angeles County, California, prepared by AESCO Inc., dated
March 28, 2002.

PROJECT DESCRIPTION
The proposed project is to widen both eastbound and westbound 1-10 from west of Citrus

Street in the City of West Covina to State Route 57 in the City of Pomona (PM 37.2 to
PM42.4), in order to accommodate one HOV lane in each direction of Route 10 freeway.
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As the third bridge from the west among five bridge structures to be widened, the existing
Holt Ave Undercrossing is a two-span cast-in-place (CIP)/pre-stressed (PS) concrete box
girder bridge with a total length of about 203 feet. Both sides of the bridge are to be
widened. The width of the widening will be approximately 11.6 feet to 13.9 feet in
eastbound direction, and more than 15.6 feet in westbound direction. Pre-cast pre-stressed
(post-tensioned) box girder will be used for the widened portion of the super structure, with
each side of the widening supported by non-prismatic column bent in the middle and
diaphragm abutments with footings at the ends.

SUBSURFACE EXPLORATION AND TESTING PROGRAM

The subsurface exploration program consists of four Cone Penetration Tests (CPT
soundings) and three exploratory borings (one hollow-stem auger boring and two rotary
wash wire-line borings). Standard Penetration Tests (SPT) were performed in compliance
with ASTM D 1586. Pocket penetrometer readings were also taken from cohesive soil
samples at the selected depth for strength evaluation. Hogentogler electric cone was used in
CPT soundings, which were performed in compliance ASTM D 5778.

The information on locations, investigation depths and equipments used for all drillings
and soundings is presented in Table 1 below.

Table 1 Summary of Subsurafce Exploration

Approx. Top Approx. .
Explorato . Exploration .
B)c(f;in Nc:y Station Offset (ft) of Hole Borehole XI\F/I)etho:JI Equipment
g No. Elevation (ft) | Depth (ft)
A-09-009 | 2058+08.1 105.9R 569 73 HO"AC’lgS:em CMES5
RW-09-010 2059+43 99 L 575 102 Rotary Wash CME75
RW-09-052 2058+01.6 112.8 R 568.9 117 Rotary Wash CMES85
Cone Hogentogler

CPT-09-019 | 2058+03.0 109.7 R 569.0 29 Penetration Electric
Cone Hogentogler

CPT-09-039 | 2058+24.3 88.2 R 569.5 24 Penetration Electric
Cone Hogentogler

CPT-09-040 | 2059+45.3 107.9L 5749 37 Penetration Electric
CPT-09-040B| 2059+47.5 102.0L 5748 38 Cone | Hogentogler

Penetration Electric
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LABORATORY TESTING PROGRAM

During subsurface exploration, relatively undisturbed specimens were retrieved using
Modified California Samplers (MC) and sealed with plastic caps and tapes in brass tubes.
SPT samples and bulk samples were collected for future soil engineering property and
corrosion evaluation.

The laboratory testing program consists of Atterberg limit tests, particle size analyses, and
direct shear tests. The laboratory test results are available for viewing in Tranlab,
Sacramento.

SITE GEOLOGY AND SUBSURFACE CONDITIONS
Site Geology

The Site is located along the base of the northwest side of the San Jose Hills. The San Jose
Hills form the southeast boundary of the San Gabriel Valley which is a broad, relatively
flat to slightly sloping basin filled with Tertiary (65 million years) or younger sediments
derived from surrounding hills and mountains. The San Jose Hills are an anticlinal tectonic
structure formed by folding of generally fine grained sedimentary deposits called the
Puente formation.

Geologic Map of the San Dimas 7.5” Quadrangle (A Digital Database, by Siang S. Tan,
dated 1998 (DMG open file report 98-30) was reviewed during project study. According to
the map, the Site is underlain by undifferentiated Holocene alluvial-fan deposits primarily
consisting of sand and some gravel. No generalized cross section was found for the project
site. Based on subsurface exploration, the Site is underlain by 10 feet of artificial fill, and
65 feet of primarily fine grained Quaternary alluvium. The Puente formation, in the area of
the project site, is a soft to moderately hard siltstone to claystone overlain by 75 feet of fill
and alluvium.

Subsurface Conditions

The results of recent field investigations for the proposed improvement show some
differences between the subsurface materials near eastbound widening and those from
westbound widening. Based on Boring No. A-09-009 near eastbound widening, the
foundation soils at the site consist of medium stiff to very stiff lean clay, which is
interbedded with layers of medium dense to dense poorly graded clayey sand. From sixty-
one feet below the existing grade (or Elev. 508 ft), the soils become predominantly very
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dense, poorly graded clayey sand and gravel. The boring records (RW-09-010) from the
field investigations near westbound widening show the similar soil profile for the first 24
feet below the ground surface. However, from Elev. 550 feet and below, the subsurface
materials are predominantly sand and silty sand with density ranging from medium dense
to very dense.

The idealized soil profile and soil strength properties for foundation design are presented
on Table 2 of this report.

Groundwater

According to the as-built LOTBS, groundwater was not encountered during subsurface
exploration performed on February 1952 for the construction of original bridge, which was
terminated at Elev. 513 feet. The same conclusion was also drawn on June 1969, based on
subsurface exploration performed at the same site with the exploratory borings advanced
down to Elev. 509 feet. Recent field investigation (Boring #A-09-009) shown that
groundwater was not encountered at the bottom of borehole at 498 feet above MSL, or 71.5
feet below ground surface (bgs).

Even though no other groundwater information near the job site is available, the
groundwater should be relatively low and beyond reasonable limits for design
consideration.

CORROSION EVALUATION

The bulk samples obtained from soil boring A-09-009 were shipped to Caltrans’ Materials
Laboratory, and tested for pH value and minimum electrical resistivity. The tests for sulfate
and chloride are not conducted since the resistivity of the tested soils was more than 1000
Ohm-cm. The corrosion test results are presented in Table 3 below. Based on Caltrans
Corrosion Guidelines (Version 1.0, September 2003), the test results indicate the soils are
non-corrosive to structure foundation.
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Table 2
IDEALIZED SOIL PROFILE AND STRENGTH PARAMETERS
Approximate Pred_ominant Average Total Unit AFe?c?irs:t Undrained Shear|
Ele\(/fatl)tlon Sodls'lgge, Blov,\il(;(;unt, Weight (pcf) Angle St(rszfg)gth
(degree)
Abutment 1(L), Bent 2(L), and Abutment 3(L)

+575' to +567" CL 7 110 N/A 800

+567' to +557" SC 7 110 30 N/A

+557' to +551" CL N/A 112 N/A 2000

+551' to +547" SP 26 115 32 N/A

+547'to 537" SW >50 120 38 N/A

+537' to +527' SC 40 120 34 N/A

+527 to +512' GC-SC >50 120 36 N/A

+512' to +490' CL 30 120 N/A 3000

Abutment 1(R), Bent 2(R), and Abutment 3(R)

+569' to +558' CL 8 110 N/A 1000

+558' to +551" SP-SC 17 112 31 N/A

+551' to +546' CL 15 112 N/A 2000

+546' to +541' SP-SC 40 120 37 N/A

+541'to 531' CL 13 112 N/A 1750

+531' to +521" SP-SC 37 120 33 N/A

+521' to +508' CL 20 115 N/A 2250

+508' to +498' SP-SC >50 120 36 N/A
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Table 3 Corrosion Test Summary

BR53-0671
EA 07-1193U1

Location Depth of Soluble Soluble Minimum Resistivi
ocalio Sample (ft) P Sulfates Chlorides um Resistivity
A-09-009 Composite 6.22 N/A N/A 1785 ohm-cm
Caltrans Criteria for Non-
corrosive Area >55 <2000PPM | <500PPM > 1000 Ohm-cm

SEISMIC RECOMMENDATIONS

Ground M

otion

The job site is within a seismically active region, and close to a number of active faults.
Based on subsurface conditions, a shear wave velocity (Vsso) of 240m/sec for the upper 100
feet (30 meters) of foundation soils was used for the ground motion evaluation.

Information regarding the faults in the vicinity of the project site was obtained from the
Caltrans ARS Online Tool (v2.2.06), and summarized in Table 4 below:

Table 4 Summary of the Adjacent Faults

Fault Name Magnitude Fault Type D(i;t:g;:)e, PGA, (9)
San Jose 6.6 Strike -Slip 1.3 0.5
Sierra Madre Fault Zone 7.2 Reverse 5.3 0.3
Indfian Hill Fault 6.4 Strike -Slip 1.7 0.4

However, based on the USGS 2008 Interactive Deaggregations, the design response
spectrum is controlled by 5% probability of exceedance over 50 years. The peak ground
acceleration for the job site under Probabilistic scenario is approximately 0.6g. The
corresponding design response spectrum was plotted and tabulated in the attachment of this

foundation

report.

Liquefaction Hazard

Based on the results of subsurface exploration, groundwater was not encountered within
reasonable depth for soil liquefaction. Therefore, liquefaction potential is negligible. The
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potential of lateral spreading is also negligible, as it is triggered by liquefaction, and
affected by factors such as ground geometry.

Ground Rupture

Since no known fault crosses the project site, the potential for ground rupture at this site
due to fault movement is negligible.

AS-BUILT FOUNDATION DATA

The existing bridge is a continuous, two-span, CIP/PS concrete box-girder (24 cells) bridge
on nine-column bent and open-end diaphragm abutments. Driven pile foundations
(HP10X57) were used at the structure support locations, with six 9 feet by 9 feet and three
6 feet by 9 feet footings being used at the bent location. The width at the bottom of
diaphragm abutments is 2.5 feet. The as-built foundation data for the existing bridge is

summarized in Table 5 below.

Table 5 Existing Bridge Foundation Data

. Footing Bottom . . Approx. Average
I_S;Jc‘;ﬁgrtl Foundation Type Agf)mrc:;'szor?“?? Elevation*, ft Dplfnir?criwlfie Pile Tip
’ above MSL - KIp Elevation*, ft
Abutment1 | HFPLOXS7 Steel | 2.5 (width at bottom | o0 o1 5a 5 140 5245
Driven Piles of diaphragm)
Bent2 HP1OX57 Steel 9X9, 6X9 561.5t0 565.5 140 524.3
Driven Piles
Abutment3 | TPLOXS7 Steel | 2.5 (width at bottom | o0 o\ 5gs 140 5235
Driven Piles of diaphragm)

Note: * Approximately 2.4 feet need to be added to the elevation on as-built plans (NGVD29
datum) to match current vertical datum (NAVD 88).

Based on as-built LOTB for soil boring B-1 (June, 1969) located on top of the embankment
at northern part of existing Abutments 3, the embankment materials are mostly stiff silt and
medium dense silty sand. Although the foundation soil profiles presented on as-built are
very close to those from recent subsurface explorations, the density and consistency on as-
built LOTBS are relatively higher. Therefore, the soil parameters based on recent borings
will be used for the foundation design and analysis.
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FOUNDATION RECOMMENDATIONS
Foundation Type Selection

Low density/consistency materials were encountered at the project location during
subsurface investigations, which may create settlement issue for the improvement should
shallow foundation be used as structure foundations. Additionally, due to high seismicity at
the project site, deep foundations should be a better option for the proposed widening.
Although driven steel H piles were used for the foundations of the existing bridge, twenty-
four inch diameter cast-in-drilled-hole (CIDH) piles are recommended at all bridge support
locations. CIDH pile construction generates less noise and vibration compared with pile
driving, and is more suitable for the job site, which is in an urban area.

Foundation Data Provided by Structural Designers
Based on the Department policy, Load and Resistance Factor Design (LRFD) is used for
design of the bent foundations, and Work Stress Design (WSD) is used for the abutment

foundations. The foundation design data and load data were provided by structure
designers and presented in follow tables:

Table 6.1 Deep Foundation Data (Left Widening)

Finish BOE Pllgi(zlspft&ze Number | Permissible
Support | Design Pile Tvpe Grade Elevation (ft) of Piles | Settlement
No. Method yp Elevation (ft) per under Service
(ft) B L column Load (in)
Abutl | WSD | 24” CIDH | 588.52 579.4 6.5 25.91 5 17
Bent2 | LRFD | 24” CIDH 573.5 568 16 19 11 17
Abut3 | WSD | 24” CIDH 586.5 578.97 6.5 32.22 5} 1
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Table 6.2 LRFD Service Limit States | Load Data (Left Widening)
. . Permanent Loads
Support Total Vertical Load (kip) Per Support (Kip)
No.
Per Support Max. Per Pile Per Support

Abut 1 810 170 650

Bent 2 1733 186 1363

Abut 3 890 190 730

Table 6.3 LRFD Strength and Extreme Limit States Load Data (Left Widening)

_ . . Extreme Limit State
Strength Limit State (Controlling Group, kip) (Controlling Group, Kip)
Support . . . .
No. Compression Tension Compression Tension
Max. Per Max. Per Per Max. Per Max. Per
Per Support Pile Per Support Pile Support Pile Per Support Pile
Abut 1 N/A N/A N/A N/A N/A N/A N/A N/A
Bent 2 2600 265 - - 1600 325 - =72
Abut 3 N/A N/A N/A N/A N/A N/A N/A N/A
Table 7.1 Deep Foundation Data (Right Widening)
Pile Cap .
Finish Size Number Permissible
. BOF . . Settlement
Support Design . Grade . Size (ft) of Piles
Pile Type - Elevation under
No. Method Elevation per .
(Ft) (ft) B L column Service
Load (in)
Abut 1 WSD CIDH 24” | 580.24 573.52 6.5 21 4 1”7
Bent 2 LRFD | CIDH 24~ 569 563 16 19 11 17
Abut3 | WSD | CIDH?24” | 58320 | 57275 | 65 | 21 4 17
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Table 7.2 LRFD Service Limit States | Load Data (Right Widening)

Total Vertical Load (kip) ig:nginegtr:_(ok{j}d;
Support No. PP P
Per Support Max. Per Pile Per Support
Abut 1 530 155 440
Bent 2 1514 191 1233
Abut 3 530 155 440

Table 7.3 LRFD Strength and Extreme Limit States Load Data (Right Widening)

Strength Limit State Extreme Limit State
(Controlling Group, kip) (Controlling Group, kip)
Support ] . . .
No. Compression Tension Compression Tension
Per Max. Per Max. Per Max. Per Max. Per

Support Pile Per Support Pile Per Support Pile Per Support Pile
Abut 1 N/A N/A N/A N/A N/A N/A N/A N/A
Bent 2 2220 271 - - 1373 280 - -106
Abut 3 N/A N/A N/A N/A N/A N/A N/A N/A

Axial Capacity

The abutments and bents foundation design recommendations are presented on Table 8.1
and Table 8.2, respectively. The Pile Data Table to be included in contract plans is
presented on Table 8.3. The CIDH piles are designed using SHAFT 5.0 program (Ensoft
Inc.), which is based on O’Neil and Reese Method (1999) described on chapter 10 of the
AASHTO LRFD Bridge Design Specifications (BDS, 2007). Since loose, residual
materials may accumulate at bottom of the drilled hole even after bottom cleaning during
shaft installation, only skin friction portion of the pile resistance is taken into account as
nominal geotechnical resistance. Pile group effects are considered at all support locations

based on pile layout on the contract plans provided by structure designers, and AASHTO
LRFD BDS, 2007.
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Table 8.1

BR53-0671

EA 07-1193U1

Abutment Foundation Design Recommendations

LRFD Service-l Limit LRED Service-| ) )
S Cut-Off State Load per Support | | jmit state Load Requ_lred Design Tip Spe(_:lﬁed
upport Pile Type | Elevation (kip) er Pile in Nominal Elevation Tip
Location w P ! Resistance Elevation
(fH) Compression (kip) (ft) ()
Total Permanent (kip)
24" 533 (a)
Abut 1(L) | Standard 579.65 810 650 170 340 550 (c) 533
CIDH 552 (d)
24" 527 (a)
Abut 1(R) | Standard 573.77 530 440 155 310 549 (¢) 527
CIDH 546 (d)
24" 532 (a)
Abut 3(L) | Standard 579.22 890 730 190 380 548 (c) 532
CIDH 552 (d)
24" 528 (a)
Abut 3(R) | Standard 573.00 530 440 155 310 550 (c) 528
CIDH 546 (d)
Notes:

1. Design Tip Elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d)
Lateral load, respectively.
2. CIDH pile specified tip elevation shall not be raised.
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Table 8.2
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EA 07-1193U1

Bent Foundation Design Recommendations

ig_ - Required Factored Nominal Resistance = =
= S ki = =
< E }E §E (kip) - c
2 -1~ o =
8 Q IS e g 2L Strength Limit Extreme Event = %
S 2 © | 8¢ | 3¢ g 2
© = = %]
2 & w Es | E5 | . s _ 2 =
o = 33 o [ < 0 — [ o
5 3 =0 | 23 | 8o | 85 | &§F | 87 < 2
%] = @ -0 ST c S < 2 'S
(@] Qo .,(E g D «—> IS D — n @
> O o
522 (a-1)
24" 528 (a-ll)
Bent 2(L) | Standard 568.25 1733 1 265 0 325 72 545(b-11) 522
CIDH 544 (c)
539 (d)
506 (a-l)
24" 523 (a-Il)
Bent 2(R) | Standard 563.25 1514 1 271 0 280 106 536 (b-1l) 506
CIDH 534 (c)
536 (d)
Notes:

1. Design Tip Elevations for Bents are controlled by: (a-1) Compression (Strength Limit State), (b-1)

Tension (Strength Limit State), (a-11) Compression (Extreme Event), (b-11) Tension (Extreme Event),
(c) Settlement, (d) Lateral load, respectively.
2. CIDH pile specified tip elevation shall not be raised.
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Table 8.3
Pile Data Table
Nominal Resistance ) ] fied i
Support . (kip) DeS|gn.T|p Speci |e. Tip
L . Pile Type Elevation Elevation
ocation
. , (fo) (ft)
Compression Tension
" 533 (a)
Abut1) |24 g}g&dard 340 0 550 (c) 533
552 (d)
. 527 (a)
Abut1R) | 24 g}g’;dard 310 0 549 (c) 527
546 (d)
522 (a)
24" Standard 545 (b)
Bent 2(L) CIDH 380 80 544 () 522
539 (d)
506 (a)
24" Standard 536 (b)
Bent 2(R) CIDH 390 110 534 (c) 506
536 (d)
R 532 (a)
Abut3w) | 24 gg&dard 380 0 548 (c) 532
552 (d)
" 528 (a)
Abut3(R) | 24 i}g&dard 310 0 550 (c) 528
546 (d)
Notes:
1. Design Tip Elevations are controlled by: (a) Compression, (b) Tension, (c) Settlement, (d)
Lateral load.

2. CIDH piles specified tip elevation shall not be raised.

Lateral Capacity

Lateral analyses of 24” diameter CIDH piles were performed using LPILE PLUS 5.0
program (Ensoft Inc.). Non-linear EI for the reduction of pile section modulus due to the
section crack and “P” reduction factor for the modified soil spring value under group pile
condition are considered in these analyses, together with the influence of axial load on
moment capacity of piles.
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For the abutments, both fixed (rigid) and hinge (pinned) boundary conditions at pile top
representing possible pile-to-cap structural connections are considered for the evaluation of
deflection controlled lateral pile capacity under service condition. The results of lateral pile
analysis on lateral loads and lateral deflections at pile top are presented from Tables 9.1 to
9.4. The calculated maximum bending moments and locations of the maximum moment
under each lateral load and deflection condition are also presented in the tables.

Table 9.1 Summary of Lateral Pile Analysis for Abut 1 (Left Widen)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abut 1(L)
(BR53-0671)
Assuming Pile/Cap Hinge Connection Assuming P|Ie/pap Rigid
Connection
Pile Top
Deflection | Lateral Load | Maximum Depthto |Lateral Load on Maximum
(in) on Pile Top Bending Maximum Pile Top  |Bending Moment
(Max. Shear) Moment Momentfrom| (Max. Shear) (on Pile Top)
(b) (Ib-ft) Pile Top (ft) (Ib) (bt
0.25 17806 80960 8.5 31650 147339
0.50 21392 99638 8.5 Moment capacity of piles (325
kips-ft) will be reached at lateral
0.75 24651 119763 9.0 deflection of 1.1 in. at pile top,
with comresponding shear at
1.00 27403 137713 9.0 approximately 57 kips
Notes:

1) Material Stengths and reinforcement information are shown on Plate B2-5 of Standard
Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.8;

3) Axial Load is assumed to be 100 kips on each pile;
4) Lateral controlled pile tip is 27 ft below pile top for hinge condtion.

““Caltrans improves mobility across California™



HOWARD NG

3/6/2014

Page 15 of 23

BR53-0671

EA 07-1193U1

Table 9.2 Summary of Lateral Pile Analysis for Abut 1 (Right Widen)

(BR53-0671)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abut 1(R)

Assuming Pile/Cap Hinge Connection

Assuming Pile/Cap Rigid

Connection
Pile Top
Deflection | Lateral Load | Maximum Depthto |Lateral Load on Maximum
(in) on Pile Top Bending Maximum Pile Top  |Bending Moment
(Max. Shear) Moment Moment from| (Max. Shear) (on Pile Top)
(Ib) (Ib-ft) Pile Top (f) (Ib) (b-ft)
0.25 19697 83299 8.0 35610 156222
0.50 24148 106096 8.5 Moment capacity of piles (325
kips-t) will be reached at lateral
0.75 27810 127284 8.5 deflection of 1.0 in. at pile top,
with corresponding shear at
1.00 30859 145668 8.5 approximately 60 kips
Notes:

1) Material Stengths and reinforcement information are shown on Plate B2-5 of Standard
Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.8;

3) Axial Load is assumed to be 100 kips on each pile;
4) Lateral controlled pile tip is 27 ft below pile top for hinge condtion.
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Table 9.3 Summary of Lateral Pile Analysis for Abut 3 (Left Widen)

BR53-0671

EA 07-1193U1

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abut 3(L)
(BR53-0671)
. . ) ) Assuming Pile/Cap Rigid
Assuming Pile/Cap Hinge Connection Connection
Pile Top
Deflection | Lateral Load | Maximum Depthto |Lateral Load on|]  Maximum
(i) on Pile Top Bending Maximum Pile Top Bending Moment
(Max. Shear) Moment Moment from| (Max. Shear) (on Pile Top)
(Ibs) (Ib-ft) Pile Top (ff) (Ib) (Ib-ft)
0.25 17833 80915 85 32174 149264
0.50 21417 99811 8.5 Moment capacity of piles (325
kips-ft) will be reached at lateral
0.75 24812 121336 9.0 deflection of 1.0 in. at pile top,
with corresponding shear at
1.00 27776 141535 95 approximately 58 kips
Notes:

1) Material strengths and reinforcement information are shown on Plate B2-5 of Standard
Plans (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.8;

3) Axial Load is assumed to be 100 kips on each pile;

4) Lateral controlled pile tip is 26 ft below pile top.
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Table 9.4 Summary of Lateral Pile Analysis for Abut 3 (Right Widen)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abut 3(R)
(BR53-0671)

Assuming Pile/Cap Hinge Connection

Assuming Pile/Cap Rigid

Connection
Pile Top
Deflection | Lateral Load | Maximum Depthto |Lateral Load on Maximum
(in) on Pile Top Bending Maximum Pile Top  |Bending Moment
(Max. Shear) Moment Moment from| (Max. Shear) (on Pile Top)
(b) (Ib-ft) Pile Top (ft) (I (bt
0.25 19679 83164 8.0 35753 157071
0.50 24131 105982 8.5 Moment capacity of piles (325
kips-ft) will be reached at lateral
0.75 27806 127328 8.5 deflection of 1.0 in. at pile top,
with corresponding shear at
1.00 30880 145980 9.0 approximately 60 kips
Notes:

1) Material strengths and reinforcement information are shown on Plate B2-5 of Standard
Plans (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.8;
3) Axial Load is assumed to be 100 kips on each pile;

4) Lateral controlled pile tip is 27 ft below pile top.
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In lateral pile analysis for bent foundations, pile and pile cap is assumed to be hinge-
connected, according to information provided by structure designer. The results of lateral
pile analysis on lateral loads and lateral deflections at pile top are presented in Tables 9.5
and 9.6. The calculated maximum bending moment and location of the maximum moment
under each lateral load and deflection condition are also presented in the table. The
ultimate lateral pile capacity is defined as the maximum lateral shear at pile top. Under this
load, the moment capacity, plastic moment, will be reached and the second hinge will be

developed on CIDH pile.

Table 9.5 Summary of Lateral Pile Analysis for Bent 2 (Left Widening)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Bent 2(L)
(BR53-0671)
Assuming Pile/Cap Hinge Connection
Pile Top
Deflection Lateral Load on Pile ) . Depth to Maximum
Maximum Bending .
(in) Top (Max. Shear) Moment (Ib-ft Momentfrom Pile
(b) Top (ft)
0.25 20445 72936 7.0
0.50 29104 104894 6.5
0.75 37138 137006 7.0
1.00 44880 168213 7.0
150 57299 225234 7.0
2.00 65140 268800 7.0
270 69815 297866 7.0
Notes:

1) Material strengths and reinforcement information are shown onPlate B2-5 of
Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.5;

3) Axial load is assumed to be 60 kips on each pile;

4) Lateral controlled pile tip is 29 ft below pile top for hinge condition;

*Pile moment capacity (300 kips-ft) reached at top deflection of 2.7 in. with
corresponding shear of 70 kips on pile top.
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Table 9.6 Summary of Lateral Pile Analysis for Bent 2 (Right Widening)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Bent 2(R)
(BR53-0671)
Assuming Pile/Cap Hinge Connection
Pile Top
Deflection Lateral Load on Pile ) . Depth to Maximum
Maximum Bending :
(in) Top (Max. Shear) Moment (Ib-1t Moment from Pile
(b) Top (ft)
0.25 18426 72588 7.5
0.50 24212 100948 7.5
0.75 29600 130127 7.5
1.00 34537 158171 7.5
150 43505 210562 7.5
2.00 51370 257152 8.0
3.20 59503 303868 7.5
Notes:

1) Material strengths and reinforcement information are shown on Plate B2-5 of
Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.5;

3) Axial load is assumed to be 60 kips on each pile;

4) Lateral controlled pile tip is 27 ft below pile top for hinge condition;

*Pile moment capacity (300 kips-ft) reached at top deflection of 3.2 in. with
comesponding shear of 60 kips on pile top.

The analyses for lateral controlled pile tip are also performed for CIDH piles at all structure
support locations. The lateral controlled pile tip is defined as a critical pile length, beyond
which, the increase of the pile length will not lead to the reduction of pile deflection under
specific lateral load. The above critical pile length under maximum lateral load is
considered as the lateral controlled pile length. Its corresponding tip elevation is defined as
lateral load controlled pile tip elevation. The lateral load controlled pile tip elevations are
presented in foundation design recommendations and pile data tables, Tables 8.1 to 8.3.
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EARTHWORK

Sliver-fill of more than fifteen-foot wide and eleven-foot wide will be placed at the
westbound and eastbound approach embankments respectively, according to the project
plans. The groundwater table at the job site is relatively deep. Settlement under the
embankment fills will be negligible, and expected to complete during construction.

CONSTRUCTION CONSIDERATIONS

1) Based on the findings from subsurface exploration, observed groundwater is below
footing excavation and the tip of CIDH piles.

2) Granular materials were encountered during soil exploration near the proposed
foundation sites. Although cave-in depth was not measured in the hollow-stem-auger
borehole, cave-in potential of the drilled holes is high. Preventive measures such as
using temporary casing or backfilling cement-slurry into an enlarged hole due to cave-
in followed by re-drill may be needed.

3) For CIDH pile with center-to-center spacing of four times of pile diameter and less, the
installation of CIDH pile adjacent to a completed CIDH pile must be performed only
after the Portland cement concrete of the completed pile has reached “initial set” and
developed sufficient strength.
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If you have any question, please contact Haitao Liu at (916) 227-0992.

Report by:

Haitago Liu
(66398

HAITAO LIU, P.E
Transportation Engineer - Civil
Branch A

cc:  OGDS-1 (Sacramento)
Mehdi Salehinik, D07 Project Manager
Structure Construction R.E. Pending File
Kristen Stahl, District Material Engineer
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FOUNDATION REPORT
FOR
VIA VERDE UC
(Br No. 53-0870)



State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

M emoran d um Flex your power!

Be energy efficient!

To: HOWARD NG Date: March 6, 2014
OFFICE OF STRUCTURE DESIGN File: 07-LA-10 -PM 40.5
SOUTH 2 EAQ7-1193U1

Via Verde UC (Widen)
BR. No. 53-0870
Attn.: Dawit Worku

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES
OFFICE OF GEOTECHNICAL DESIGN -SOUTH 1

subject: Final Foundation Report for Via Verde UC (Widen)

The following is the foundation report (FR) for the proposed widening of Via Verde
Undercrossing (Bridge No. 53-0870) on Route 10, in the city of West Covina, Los Angeles
County.

SCOPE OF WORK
The scope of work for this geotechnical study includes:

Review of the as-built plans and the log of test borings (LOTBS)
Subsurface exploration

Laboratory testing of soil samples obtained during field investigation
Evaluation of site geology, subsurface conditions, and groundwater

Site seismicity study

Engineering analyses

Geotechnical foundation recommendations and construction considerations

This foundation report supersedes the preliminary foundation report, addition of high
occupancy vehicle lanes (HOV) on Route Interstate 10 from Citrus Avenue to State Route 57,
71 and 210 Interchange, Los Angeles County, California, prepared by AESCO Inc., dated
March 28, 2002.

PROJECT DESCRIPTION
The proposed project is to widen both eastbound and westbound 1-10 from west of Citrus

Street in the City of West Covina to State Route 57 in the City of Pomona (PM 37.2 to
PM42.4), in order to accommodate one HOV lane in each direction of Route 10 freeway.

““Caltrans improves mobility across California”



HOWARD NG BR53-0870
3/6/2014 EA07-1193U1
Page 2 of 24

As the fourth bridge from the west among five bridge structures to be widened, the existing
Via Verde Undercrossing is a partly one-span, partly three-span reinforced concrete (RC)
slab and cast-in-place (CIP) / pre-stressed (PS) RC slab bridge. Both sides of bridge are to
be widened. The widening width will be approximately 14.5 feet in eastbound direction,
and 22.9 feet in westbound direction. Pre-cast / pre-stressed concrete slab with 5-inch deck
topping will be used for the widened portion of the superstructure, with each side of the
widening supported by pier wall bents with pile footing/cap in the middle and short seat
abutments with pile footing/cap at the ends.

SUBSURFACE EXPLORATION AND TESTING PROGRAM

The subsurface exploration program consists of three Cone Penetration Tests (CPT
soundings) and two rotary wash borings. Standard Penetration Tests (SPT) were performed
in compliance with ASTM D 1586. Pocket penetrometer readings were also taken from
cohesive soil samples at the selected depth for strength evaluation. Hogentogler electric
cone was used in CPT soundings, which were completed in compliance with ASTM D
5778.

The information on locations, investigation depths and equipments used for all drillings
and soundings is presented in Table 1 below.

Table 1 Summary of Subsurface Exploration

Approx. Top Approx. .
Explorato i Exploration )
Bo?in N(;y Station Offset (ft) of Hole Borehole I\El)ethod Equipment
g No. Elevation (ft) | Depth (ft)
RW-09-011 | 2136+00.8 122.9R 912.9 715 Rotary Wash | CMES85
RW-09-012 | 2137+44.1 136.1 L 905.2 715 Rotary Wash | CMES5
CPT-09-021 | 2137+20.6 126.2 R 912.7 54.9 o Cone Hogentogler
enetration Electric
CPT-09-022 | 2136+07.1 133.7 L 0044 24 Cone | Hogentogler
Penetration Electric
c Hogentog|
CPT-09-042 | 2135+96.9 133.3 1L 904.9 275 one ogentogler
Penetration Electric
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LABORATORY TESTING PROGRAM

During subsurface exploration, relatively undisturbed soil specimens were retrieved using
Modified California Samplers and sealed with plastic caps and tapes in brass tubes. SPT
samples and bulk samples were collected for future soil engineering property and corrosion
evaluation.

The laboratory testing program consists of Atterberg limit tests, particle size analyses, and
direct shear tests. The laboratory test results are available for viewing in Translab,
Sacramento.

SITE GEOLOGY AND SUBSURFACE CONDITIONS
Site Geology

The Site is located in the San Jose Hills. The San Jose Hills form the southeast boundary of
the San Gabriel Valley which is a broad, relatively flat to slightly sloping basin filled with
Tertiary (65 million years) or younger sediments derived from surrounding hills and
mountains. The San Jose Hills are an anticlinal tectonic structure formed by folding of
generally fine grained sedimentary deposits called the Puente formation.

Geologic Map of the San Dimas 7.5” Quadrangle (A Digital Database, by Siang S. Tan,
dated 1998 (DMG open file report 98-30) was reviewed during project study. According to
the map, the drainage where the Site is located is represented as a canyon that is narrower
than the Site and is filled by quaternary alluvial sediments consisting primarily of sand. In
addition, the Site overlies the La Vida member of the Puente formation, a tertiary
sedimentary deposit consisting of platy siltstone interbedded with sandstone, conglomerate,
limestone and tuff. No generalized cross section was found for the project site. Based on
subsurface exploration, the Site is underlain by 10 feet of artificial fill overlying fine
grained Puente formation. The Puente formation at the project site is characterized as soft
to moderately hard siltstone and claystone.

Subsurface Conditions

The results of recent field investigations on the approach embankments for the proposed
retaining walls near the subject bridge (Boreholes #RW-010-108, RW-010-110, RW-010-
139, and RW-010-140) indicated that different fill materials were used between eastbound
and westbound part of existing embankments near the bridge abutments. Predominantly
fine materials, mostly very stiff lean clay and silt, were encountered on northern portion of
the approach embankment near both ends of the bridge. In southern portion of the existing
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embankments, however, the fill materials are more granular, and mostly consist of medium
dense to dense silty sand and clayey sand.

Two rotary wash boreholes drilled at the street grade near Via Verde St for the proposed
widening shown the similar native soil profile below the fill that is approximately ten feet
thick on both sides of the bridge. The native materials underneath are mostly intensely
weathered/fractured claystone and siltstone with equivalent consistency of stiff to hard.

The idealized soil profile and soil strength properties for foundation design are presented
on Table 2 of this memo.

Groundwater

According to the as-built LOTBs and Foundation Recommendations, groundwater was
encountered during subsurface exploration, construction of original bridge, and bridge
widening.

Two recent rotary wash borings (RW-09-011 and RW-09-012) for the proposed widening
were converted into groundwater observation wells after drilling, with groundwater
leveloggers installed for long-term monitoring of the groundwater.

The historical groundwater information is summarized in Table 3 below:

Table 3 Goundwater Record

Date of Record Feb, 1956 | Nov, 1960 April, 1969 Feb, 2010

GW Elev (ft) +887.5* +877.5* +897.3* +898.3* +902.5* +888.5**

Approx. Distance from

Bridge Centerline 40' Right 67" Left 79" Right 97'Right | 123'Right | 136’ Left

Notes: * Elevation converted to match current vertical datum (NAVD88)
** Represent the record high from Dec, 2009 to June, 2010, based on levelogger readings

The above historical groundwater level data and other available information show that the
direction of groundwater flow beneath the site is to the north-northeast, following a
hydraulic gradient of approximately 0.05 ft/ft. Based on the above data, a groundwater
table of +902.5 ft above mean sea level (MSL) is assumed at the bridge supports for
eastbound widening, and +890 ft above MSL is assumed at the bridge supports for
westbound widening.
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Table 2

BR53-0870
EA07-1193U1

IDEALIZED SOIL PROFILE AND STRENGTHPARAMETERS

Approximate Predominant Solil Average Total Unit AFpr?c?irs:t Undrained Shear
Ele\(/fatl)tlon Type, USCS Blov,\ilcount, Weight (pch) Angle St(rength
&0 (degree) psh)
Abuts 1&4 (Left), Bents 2&3 (Left)
+937' to +907' ML-CL 24 120 N/A 2000
+907' to +895' CH 10 110 N/A 1000
+895' to +872' ML (Siltstone) 30 122 N/A 2500
+872' to +860' ML (Siltstone) >50 130 N/A 4000
+860'to 855 SP (Sandstone) 32 120 33 N/A
+855' to +850' ML (Siltstone) 40 125 N/A 3500
+850' to +840' CL (Claystone) 25 122 N/A 2000
Abuts 1&4 (Right), Bents 2&3 (Right)
+931' to +912' SMtoSC 21 120 34 N/A
+912' to +904' SM 13 110 31 N/A
+904' to +894' CL (Claystone) 16 115 N/A 1500
+894' to +884' ML (Siltstone) 30 122 N/A 1800
+884'to 874 ML (Siltstone) 50 125 N/A 3000
+874' to +868' CL (Claystone) 30 122 N/A 3000
+868' to +864' ML (Siltstone) >100 130 N/A 4000
+864' to +846' CL (Shale) >50 130 N/A 3500
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CORROSION EVALUATION

The bulk samples obtained from soil borings RW-09-011 and RW-09-012 were shipped to
Caltrans’ Materials Laboratory, and tested for pH value and minimum electrical resistivity.
The tests for sulfate and chloride are not conducted since the resistivity of the tested soils
was more than 1000 Ohm-cm. The corrosion test results are presented in Table 4. Based on
Caltrans Corrosion Guidelines (Version 1.0, September 2003), the test results indicate the
soils are non-corrosive to structure foundation.

Table 4 Corrosion Test Summary

Location Depth of H Soluble Soluble Minimum
Sample (ft) P Sulfates Chlorides Resistivity
RW-09-011 & .
RW-09-012 Composite 6.69 N/A N/A 3689 ohm-cm

Caltrans Criteria for Non-

. >55 <2000 PPM <500 PPM > 1000 Ohm-cm
corrosive Area

SEISMIC RECOMMENDATIONS
Ground Motion

The job site is within a seismically active region, and close to a number of active faults.
Based on subsurface conditions, a shear wave velocity (Vs3o) of 240m/sec for the upper 100
feet (30 meters) of foundation soils was used for the ground motion evaluation.

Information regarding the faults in the vicinity of the project site was obtained from the
Caltrans ARS Online Tool (v2.2.06), and summarized in Table 5 below:

Table 5 Summary of the Adjacent Faults

Fault Name Magnitude Fault Type D(i;tﬁg;:)e, PGA, (9)
San Jose 6.6 Strike -Slip 0.6 05
Sierra Madre Fault Zone 7.2 Reverse 49 0.3
Indfian Hill Fault 6.4 Strike -Slip 2.3 0.4
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However, based on the USGS 2008 Interactive Deaggregations, the design response
spectrum is controlled by 5% probability of exceedance over 50 years. The peak ground
acceleration for the job site under Probabilistic scenario is approximately 0.6g. The
corresponding design response spectrum was plotted and tabulated in the attachment of this
foundation report.

Liquefaction Hazard

Although groundwater level is relatively shallow, the foundation soils at the bridge site
below the groundwater table are predominantly cohesive, with relatively high soil
consistency (Puente Formation). Therefore, liquefaction potential is negligible. The
potential of lateral spreading is negligible, as it is triggered by liquefaction, and affected by
factors such as ground geometry.

Ground Rupture

Since no known fault crosses the project site, the potential for ground rupture at this site
due to fault movement is negligible.

AS-BUILT FOUNDATION DATA

The existing Via Verde Undercrossing is a partly one-span, partly three-span reinforced
concrete (RC) slab and cast-in-place (CIP) / pre-stressed (PS) RC slab bridge with short
diaphragm abutments and pier wall bents. The original bridge was built in 1957 as a single
span bridge with span length of 42.6 feet. Two subsequent widening had been conducted
since then. In 1962, a 12.5 feet wide widening was performed on both sides of the
highway, with new abutments being built 31 feet behind the alignment extension of the
existing abutments. As a result of above widening, two new pier bents for the widened
portion of the bridge were constructed just in line with the original bridge abutments,
making Via Verde UC a three-span structure as it is now. The second widening that is 11.6
feet in width, was conducted in 1975 in eastbound direction, following the similar
geometric configuration as the first widening with CIP/PS slab being used as
superstructure. The as-built foundation data for the existing bridge is summarized in Table
6 below.
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Table 6 Existing Bridge Foundation Data

BR53-0870
EA07-1193U1

. Foundation Footlng_ Bottom Pile Service Appr0>_<. A\{erage
Support Location Tvpe Elevation*, ft Demand. ki Pile Tip
yp above MSL » KIP Elevation*, ft
1962 Widening 16" Dia. CIDH N A N A 887.5
Abutment 1
1975 Widening | HP10X42 Steel N A 90 885.6
1957 ( Original T
Bridge Abut1) 20" Dia. CIDH 907 NA 890.5
. . S 905 (N)

Bent 2 1962 Widening 16" Dia. CIDH 907 (S) N A 8875
1975 Widening 16" Dia. CIDH 905 (S) 90/140 885.5/881.5
1957 ( Original T
Bridge Abut 2) 20" Dia. CIDH 907 N A 890.5

. . . 905 (N)

Bent 3 ¥
1962 Widening 16" Dia. CIDH 907 (S) N A 8875
1975 Widening | HP10X42 Steel 907 (S) 20 883.0
1962 Widening 16" Dia. CIDH N A N A 887.5

Abutment 4

1975 Widening | HP10X42 Steel N A 90 883.5

Note: * Approximately 2.5 feet need to be added to the elevation on as-built plans (NGVD29
datum) to match current vertical datum (NAVD 88).

Based on as-built LOTB for soil boring B-1 (April, 1969) located south of the existing
bridge centerline, the soil mantle at the site primarily consisted of stiff silt and medium
dense sand and silty sand to an elevation of 887° above MSL. Dense to very dense shale
was encountered below the soil mantle to the bottom of borehole at Elev. 860 feet. All
penetration borings in records suggested significant increase of tip resistance from Elev.
885 feet to Elev.889 feet, which are close to the tip elevations for most of the piles in as-
builts of previous improvements.

FOUNDATION RECOMMENDATIONS

Foundation Type Selection

Both CIDH piles and driven steel H piles were used for the existing structure foundations.
The presence of groundwater at relatively shallow depth based on the recently levelogger
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readings and the presence of the compressible materials based on as-built LOTBs
suggested that settlement may still be an issue for, at least, part of the proposed
improvements. Due to the above reason and high seismicity at the project site, deep
foundations should be a better option for the proposed widening. Twenty-four inch
diameter cast-in-drilled-hole (CIDH) piles as specified in Caltrans Standard Plans are
recommended at all bridge support locations. The CIDH pile construction generates less
noise and vibration compared with pile driving, and is more suitable for the job site, which
IS in an urban area. However, at abutment wingwall locations where soundwalls will be
installed, standard precast/pre-stressed concrete driven piles are recommended with the
front row battered to satisfy the relatively higher lateral demand.

Foundation Data Provided by Structural Designers
Based on the Department policy, Load and Resistance Factor Design (LRFD) is used for
design of the bent foundations, and Work Stress Design (WSD) is used for the abutment

foundations. The foundation design data and load data were provided by structure
designers and presented in follow tables:

Table 7.1 Deep Foundation Data (Left Widening)

Finish Pile Cap Size (ft) Pemissible
Support Design Pile Tvpe Grade BOF Elevation Number of | Settlement
No. Method P Elevation (ft) Piles under Service
(ft) B L Load (inch)
N Stepl: 920.70
Abut 1 WSD 24" CIDH 926.04 Step2: 924.70 10 26.15 8 1
Bent 2 LRFD 24" CIDH 905.7 901 12 24 12 1
Bent 3 LRFD 24" CIDH 905.7 901 12 24 12 1
" Stepl: 922.47
Abut 4 WSD 24" CIDH | 926.75 Step2: 926.47 10 26.15 8 1
Wingwall
(Abut1) WSD Class 90 924.42 920.7 9.5 27 9 1
Wingwall
(Abutd) WSD Class 90 925.14 922.47 9.5 27 9 1
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Table 7.2 LRFD Service Limit States | Load Data (Left Widening)

BR53-0870

EA07-1193U1

Total Vertical Load (kip) lpje”“sa”e”t 't'olf‘_ds
Support No. er Support (kip)
Per Support Max Per Pile Per Support
Abut 1 581 88 452
Bent 2 872 96 686
Bent 3 872 96 686
Abut 4 581 88 452
Wingwall
(Abut 1) 377 69 347
Wingwall
(Abut 4) 377 69 347

Table 7.3 LRFD Strength and Extreme Limit States Load Data (Left Widening)

Strength Limit State (Controlling Group, Kip) Extreme Limit State (Controlling Group, kip)

Support Compression Tension Compression Tension
No.
SuF;J(EJrort Max Per Pile SuF;J(EJrort Max Per Pile SuF;)?Jrort Max Per Pile SUF;?O” Max Per Pile

Abut 1 N/A N/A N/A N/A N/A N/A N/A N/A
Bent 2 1265 142 0 0 772 317 0 -188
Bent 3 1265 142 0 0 772 317 0 -188
Abut 4 N/A N/A N/A N/A N/A N/A N/A N/A
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Table 8.1 Deep Foundation Data (Right Widening)

BR53-0870
EA07-1193U1

Finish BOF Pile Cap Size (ft) Permissible
Support Design Pile Tvoe Grade Elevation Number of | Settlement
No. Method P Elevation (M) Piles under Service
(ft) B L Load (inch)
Abut 1 WSD 24" CIDH 921.48 917.73 10 15.5 1
Bent 2 LRFD 24" CIDH | 910.39 905.48 10 16 1
Bent 3 LRFD 24" CIDH 910.39 906.48 10 16 1
Abut 4 WSD 24" CIDH 923.06 919.31 10 15.5 1

Table 8.2 LRFD Service Limit States | Load Data (Right Widening)

Total Vertical Load (kip) Izzrrrginpepnc:rlt_?lzg)s
Support No.
Per Support Max Per Pile Per Support
Abut 1 245 68 190
Bent 2 415 105 287
Bent 3 415 105 287
Abut 4 245 68 190

Table 8.3 LRFD Strength and Extreme Limit States Load Data (Right Widening)

Strength Limit State (Controlling Group, Kip) Extreme Limit State (Controlling Group, kip)

Support Compression Tension Compression Tension
No.
SuT)T)rort Max Per Pile SuF;)T)rort Max Per Pile Suppeprort Max Per Pile Squ))T)rort Max Per Pile

Abut 1 N/A N/A N/A N/A N/A N/A N/A N/A
Bent 2 591 153 0 0 313 163 0 -81
Bent 3 591 153 0 0 313 163 0 -81
Abut 4 N/A N/A N/A N/A N/A N/A N/A N/A
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Axial Capacity

The abutments and bents foundation design recommendations are presented on Table 9.1
and Table 9.2, respectively. The Pile Data Table to be included in contract plans is
presented on Table 9.3. The CIDH piles are designed using SHAFT 5.0 program (Ensoft
Inc.), which is based on O’Neil and Reese Method (1999) described in chapter 10 of the
AASHTO LRFD Bridge Design Specifications (BDS, 2007). Since loose, residual
materials may accumulate at bottom of the drilled holes even after bottom cleaning during
shaft installation, only skin friction portion of the pile resistance is taken into account as
nominal geotechnical resistance. Pile group effects are considered at all support locations
based on pile layout on the contract plans provided by structure designers and AASHTO
LRFD BDS, 2007. The driven piles (Alternative “X”) are designed using pile design and
analysis computer program APILE Plus 5.0 (Ensoft), where Nordlund’s method and a.-
method were used for pile side resistance in cohesionless and cohesive soils, respectively.

Table 9.1
Abutment Foundation Design Recommendations
LRFD Service-I Limit [LRFD Service-| Required
State Load per Support Limit State Required Desian Ti Specified Nominal
Support Pile T Cut-Off Elevation (kip) Load per Pile Nominal E?s'gnu_ P Tip Dor_n_lna
Location e Type (ft) in Resistance evalion 1 ejevation rving
. 5 (ft) Resistance
Compression (kip) (ft) .
Total Permanent . (kip)
(kip)
24" ] 879 (a)
1?5;;) Standard ggp ;; ggg'gg 581 452 88 180 898 (c) 879 N/A
CIDH P& 9es. 893 (d)
Wingwall
Abut1 | Class 90 920.95 377 347 69 140 876 (a) 876 180
PPC Pile
(Left)
Abut 24 886 (a)
1 (Riuht) Standard 917.95 245 190 68 140 904 (c) 886 N/A
9 CIDH 889 (d)
24" _ 879 (a)
4‘(\55;) Standard 2:22 ;j ggé;g 581 452 88 180 900 (c) 879 N/A
CIDH TEe 894 (d)
Wingwall
Abut4 | Class 90 92272 377 347 69 140 876 () 876 180
PPC Pile
(Left)
Abut 24" 886 (a)
4(Riaht Standard 919.56 245 190 68 140 905 (c) 886 N/A
(Right) |~ cipn 891 (d)
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Notes:
1. Design Tip Elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral
load.
2. CIDH pile specified tip elevation shall not be raised.
3. Percast / prestressed concrete piles (Alternative “X””)for abutment wing wall foundations will be
driven in holes predrilled down to Elev. 907 feet.

Table 9.2

Bent Foundation Design Recommendations

g - Required Factored Nominal Resistance —~ =
5 : S £
= E S _ (kip) -
2 < da | 38 5 £
@ Q IS 2= o< Strength Limit Extreme Event = =
3 e g ® g = ° w
= ° k) = O R23) - c uw o
S = w E S E & S c ~ 2 c o =
= ] O = 0 T~ ~ — —~ = °
3 g =0 | 28 | 85 | €| 8F | £F = 3
) = o =0 S c s c = o
S - g E- | < | EZ | &= | g g
) = 8 O [a] n
2
867 (a-l)
24" 860 (a-Il)
Bent 2(L) | Standard | 901.25 872 1 142 0 317 188 864 (b-11) 860
CIDH 884 (c)
874 (d)
865 (al)
24" 871 (a-ll)
Bent2(R) | Standard | 905.73 415 1 153 0 163 81 880 (b-Il) 865
CIDH 886 (c)
878 (d)
867 (a-l)
24" 860 (a-Il)
Bent 3(L) | Standard | 901.25 872 1 142 0 317 188 864 (b-I1) 860
CIDH 884 (c)
874 (d)
865 (al)
24" 871 (a—”)
Bent3(R) | Standard | 906.73 415 1 153 0 163 81 880 (b-l) 865
CIDH 886 (c)
879(d)
Notes:

1. Design Tip Elevations for Bents are controlled by: (a-1) Compression (Strength Limit State), (b-1)
Tension (Strength Limit State), (a-11) Compression (Extreme Event), (b-11) Tension (Extreme Event),
(c) Settlement, (d) Lateral load.

2. CIDH pile specified tip elevation shall not be raised.
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Table 9.3
Pile Data Table
Nominal Resistance i Required
S ¢ (kip) Design Tip Sp?lflfled Nominal
L up;i'or Pile Type Elevation El Ipt' Driving
ocation ] ) (ft) E\(/f?)'on Resistance
Compression Tension (kip)
R 879 (a)
Abut1(L) | 2 gf;”ljard 180 0 898 (c) 879 N/A
893 (d)
Wingwall |Class 90 PPC
Abut 1(L) Pile 140 0 876 (d) 876 180
" 886 (a)
Abut 1(R) | 2% g}g"ﬁard 140 0 904 (c) 886 N/A
889 (d)
860 (a)
24" Standard 864 (b)
Bent 2(L) CIDH 320 190 884 (c) 860 N/A
874 (d)
865 (a)
24" Standard 880 (b)
Bent 2(R) CIDH 220 90 886 (c) 865 N/A
878 (d)
860 (a)
24" Standard 864 (b)
Bent 3(L) CIDH 320 190 884 (c) 860 N/A
874 (d)
865 (a)
24" Standard 880 (b)
Bent 3(R) CIDH 220 90 886 (c) 865 N/A
879 (d)
" 879 (a)
Abuta) | % g}g"lfard 180 0 900 (c) 879 N/A
894 (d)
Wingwall | Class 90 PPC
Abut 4(L) Piles 140 0 876 (d) 876 180
" 886 (a)
Abut 4R) | 2% g}g”lfard 140 0 905 (c) 886 N/A
891 (d)

Notes:

1. Design Tip Elevations are controlled by: (a) Compression, (b) Tension, (c) Settlement, (d) Lateral

load.

2. CIDH pile specified tip elevation shall not be raised.
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Lateral Capacity

Lateral analyses of 24” diameter CIDH piles were performed using LPILE PLUS 5.0
program (Ensoft Inc.). Non-linear EI for the reduction of pile section modulus due to the
section crack and “P” reduction factor for the modified soil spring value under group pile
condition are considered in these analyses, together with the influence of axial load on
moment capacity of piles.

For the abutments, both fixed (rigid) and hinge (pinned) boundary conditions at pile top
representing possible pile-to-cap structural connections are considered for the evaluation of
deflection controlled lateral pile capacity under service condition. The results of lateral pile
analysis on lateral loads and lateral deflections at pile top are presented from Tables 10.1 to
10.3. The calculated maximum bending moments and locations of the maximum moment
under each lateral load and deflection are also presented in these tables.
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Table 10.1 Summary of Lateral Pile Analysis for Abuts 1 & 4 (Left Widen)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abuts 1&4 (Left)
(BR53-0870)

Assuming Pile/Cap Hinge Connection

Assuming Pie/Cap Rigid

Connection
Pile Top Lateral Maximum
Deflection | Load on Maximum Depthto |Lateral Load Bendin
(in) Pile Top Bending Maximum | on Pile Top Moment(gon
(Max. Moment Moment from |(Max. Shear) Pile Top)
Shear) (Ib-ft) Pile Top (ft) (b) P
(b) (Ib-ft)
0.25 25261 74694 5.9 47434 166999
0.50 33172 107135 6.3
0.75 39208 134085 6.8
Moment capaciy of piles
1.00 44329 158413 6.8 (290 kips-ft) will be reached
atlateral deflection of 0.70
Moment capacity of piles in. atplle_top,wnh
(290 kips 1) wil be corresppndmg shea_r at
reached with approximately 71 kips
3.20 - 7.8
corresponding shear at
approximately 68 kips on
pile top
Notes:

1) Material Stengths and reinforcement information are shown on Plate B2-5 of

Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.70;

3) Axial Load is assumed to be 30kips on each pile;

4) Lateral controlled pile tip is 28 ft below pile top for hinge condition.
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Table 10.2 Summary of Lateral Pile Analysis for Abut 1 (Right Widen)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abut 1 (Right)
(BR53-0870)
Assuming Pile/Cap Hinge Connection Assuming Plle/Qap Rigid
Connection
Pile Top Lateral Maximum
Deflection | Load on Maximum Depthto |Lateral Load Bondin
(in) Pile Top Bending Maximum | on Pile Top Moment(gon
(Max. Moment Moment from |(Max. Shear) Pile Top)
Shear) (b-ft) Pile Top (ft) (Ib) P
(b-ft)
(b)
0.25 15705 60587 6.8 33816 141367
0.50 22077 89714 6.8
0.75 27253 115799 7.2
Moment capacity of pies
1.00 32047 140592 7.2 (290 kips-f) will be reached
at lateral deflection of 0.8in.
Moment capacity of piles at pile tpp, with
(290 kips-ft) wil be comesponding shear at
reached with approximately 61 kips
3.40 corresponding shear at 81
approximately 54 kips on
pie top
Notes:

1) Material Stengths and reinforcement information are shown on Plate B2-5 of
Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.70;

3) Axial Load is assumed to be 30kips on each pile;
4) Lateral controlled pile tip is 28 ft below pile top for hinge condition.
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Table 10.3 Summary of Lateral Pile Analysis for Abut 4 (Right Widen)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Abut 4 (Right)
(BR53-0870)
. . . . Assuming Pile/Cap Rigid
Assuming Pile/Cap Hinge Connection Connection
Pile Top Lateral Maxi
Deflection | Loadon Maximum Depthto |Lateral Load Bax?um
(in) Pile Top Bending Maximum | on Pile Top ending
Moment (on
(Max. Moment Moment from | (Max. Shear) Pile Top)
Shear) (Ib-ft) Pile Top (ft) (Ib) P
(Ib-ft)
(Ib)
0.25 17924 66368 6.3 38215 155084
0.50 25444 100557 6.3
0.75 31235 129124 6.8
Moment capacity of piles
1.00 36531 155442 72 (298 kips-ft) will be reached
at lateral deflection of 0.7 in.
Moment ca pacity of piles corr:; p(')'ﬁdtﬁ]p’ g:t:ar at
(298 kips-ft) will be ponding sheal
reached with approximately 65 kips
320 corresponding shear at [
approximately 59 kips on
pile top
Notes:

1) Material Stengths and reinforcement information are shown on Plate B2-5 of
Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.80;

3) Axial Load is assumed to be 50 kips on each pile;
4) Lateral controlled pile tip is 28 ft below pile top for hing e condition.
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In lateral pile analysis for bent foundations, pile and pile cap is assumed to be hinge-
connected, based on information provided by structure designer. The results of lateral pile
analysis on lateral loads and lateral deflections at pile top are presented in Tables 10.4 and
10.5 respectively. The calculated maximum bending moment and location of the maximum
moment under each lateral load and deflection are also presented in the table. The ultimate
lateral pile capacity is defined as the maximum lateral shear at pile top. Under such lateral
load, the moment capacity, plastic moment, will be reached, and the second hinge will be

developed on CIDH pile.

Table 10.4 Summary of Lateral Pile Analysis for Bent 2 & 3 (Left Widening)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Bents 2&3 (Left)
(BR53-0870)
Assuming Pile/Cap Hinge Connection
Pile Top
Deflection Lateral Load on Pile ) . Depth to Maximum
Maximum Bending :
(in) Top (Max. Shear) Moment (Ib-ft Moment from Pile
(b) Top (ft)
0.25 16992 63123 7.2
0.50 22223 90578 8.4
1.00 30968 146379 9.0
2.00 43975 239546 95
3.30* 51199 286118 9.5
Notes:

1) Material strengths and reinforcement information are shown on Plate B2-5 of
Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.6;

3) Axial load is assumed to be 30 kips on each pile;

4) Lateral controlled pile tip is 27 ft below pile top for hinge condition;

* Pile moment capacity (290 kips-ft) reached at top deflection of 3.3 in. with
corresponding shear of 51 kips on pile top.
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Table 10.5 Summary of Lateral Pile Analysis for Bent 2 & 3 (Right Widening)

Load vs Pile Top Deflection of 24" Dia. CIDH Piles at Bents 2&3 (Right)
(BR53-0870)
Assuming Pile/Cap Hinge Connection
Pile Top
Deflection Lateral Load on Pile ) . Depth to Maximum
Maximum Bending .
(in) Top (Max. Shear) Moment (Ib-ft Moment from Pile
(b) Top (ft)
0.25 23555 78508 6.8
0.50 30054 105287 7.2
1.00 40143 151786 7.7
2.00 52316 229134 8.6
3.50 61713 290566 9.0
Notes:

1) Material strengths and reinforcement information are shown on Plate B2-5 of
Standard Plan (May, 2006);

2) Group Reduction Factor (P-Multiplier) is assumed to be 0.67;

3) Axial load is assumed to be 60 kips on each pile;

4) Lateral controlled pile tip is 27 ft below pile top for hinge condition;

* Pile moment capacity (303 kips-ft) reached at top deflection of 3.8 in. with
corresponding shear of 63 kips on pile top.

The analyses for lateral controlled pile tip are also performed for CIDH piles at all structure
support locations. The lateral controlled pile tip is defined as a critical pile length, beyond
which, the increase of the pile length will not lead to the reduction of pile deflection under
specific lateral load. The above critical pile length under maximum lateral load is
considered as the lateral controlled pile length. Its corresponding tip elevation is defined as
lateral load controlled pile tip elevation. The lateral load controlled pile tip elevations are
presented in foundation design recommendations and pile data table, Tables 9.1 to 9.3.

EARTHWORK

Sliver fills of more than fourteen feet and twenty-two feet wide will be placed at the
eastbound and westbound directions, respectively. The maximum fill height will be 17 feet
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in eastbound direction, and 30 feet in westbound direction. The maximum settlement in the
order of three inches is anticipated, with most of the settlement created as immediate
compression of foundation soils under the compacted sliver fills. Although the
groundwater is relatively shallow, its presence was found within the Puente Formation.
Long-term settlement under the new approach fills is negligible. The negative effect
generated from above settlement to the structure foundation is also negligible.

CONSTRUCTION CONSIDERATIONS

1)

2)

3)

4)

5)

Based on the findings from subsurface exploration, the observed groundwater is below
footing excavation for the bents.

Groundwater will be encountered during CIDH pile installation. Cave-in potential for
the drilled holes is high due to existence of groundwater. Wet method will be needed
for CIDH pile installation. Temporary steel casing, if used, should be removed from the
hole during the concrete placement.

For CIDH piles with center-to-center spacing of four times of pile diameter and less, the
installation of CIDH pile adjacent to a completed CIDH pile must be performed only
after the Portland cement concrete of the completed pile has reached “initial set” and
developed sufficient strength.

For the installation of driven PPC piles at abutment wing wall foundation, over-sized
pre-drill through the embankment fills will be needed per Section 49-2.01C(4) of
Standard Specifications (Caltrans, 2010). The bottom elevation of the pre-drilled hole
should be at +907 ft above MSL.

Piles should be driven at least to the specified tip elevation with the driving resistance
value verified by the acceptance criteria described in Section 49-2.01A of Standard
Specifications (Caltrans, 2010). However, if specified tip elevation is reached without
attaining the required driving resistance, pile driving should continue until bearing is
achieved. In this case, it is prudent to allow the pile to “set up” before resuming pile
driving.
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If you have any question, please Haitao Liu at (916) 227-0992.

Report by:

Haitao Liu
. (66398

HAITAO LIU, P.E
Transportation Engineer - Civil
Branch A

cc:  OGDS-1 (Sacramento)
Mehdi Salehinik, D07 Project Manager
Structure Construction R.E. Pending File
Kristen Stahl, District Material Engineer
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FOUNDATION REPORT
FOR
KELLOGG DRIVE UC
(Br No. 53-2008)



State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

M emoran d um Flex your power!

Be energy efficient!

To: HOWARD NG Date: March 6, 2014
OFFICE OF STRUCTURE DESIGN File: 07-LA-10 -PM 42.2
SOUTH 2 EAQ7-1193U1

Kellogg Dr UC (Widen)
BR. No. 53-2008
Attn.: Dawit Worku

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES
OFFICE OF GEOTECHNICAL DESIGN -SOUTH 1

subject: Final Foundation Report for Kellogg Dr UC (Widen)

The following is the foundation report (FR) for the proposed widening of Kellogg Dr
Undercrossing (Bridge No. 53-2008) on Route 10, in the city of Pomona, Los Angeles
County.

SCOPE OF WORK
The scope of work for this geotechnical study includes:

Review of the as-built plans and the log of test borings (LOTBS)
Subsurface exploration

Laboratory testing of soil samples obtained during field investigation
Evaluation of site geology, subsurface conditions, and groundwater

Site seismicity study

Engineering analyses

Geotechnical foundation recommendations and construction considerations

This foundation report supersedes the preliminary foundation report, addition of high
occupancy vehicle lanes (HOV) on Route Interstate 10 from Citrus Avenue to State Route 57,
71 and 210 Interchange, Los Angeles County, California, prepared by AESCO Inc., dated
March 28, 2002.

PROJECT DESCRIPTION

The proposed project is to widen both eastbound and westbound 1-10 from west of Citrus
Street in the City of West Covina to State Route 57 in the City of Pomona (PM 37.2 to
PM42.4), in order to accommodate one HOV lane in each direction of Route 10 freeway.
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The existing Kellogg Drive Undercrossing consists of two single span bridges, with the
main structure carrying I-10 on north, and a ramp structure carrying EB 1-10/SB Route 57
connector over Kellogg Drive on south. Both bridges were constructed in 1972, and have
cast-in-place (CIP) / pre-stressed (PS) reinforced concrete box girder superstructure with
strutted type abutments. Both sides of main bridge and right side of ramp structure are to be
widened. The widening width will be approximately 5.75 feet in westbound direction,
21.53 to 23.66 feet in eastbound direction for the main bridge, and 8.39 to 9.51 feet on the
right side of connector ramp. CIP/PS reinforced concrete box girder will be used for the
widened portion of the superstructure, all supported by cantilever seat type abutment.

SUBSURFACE EXPLORATION AND TESTING PROGRAM

The subsurface exploration program consists of three Cone Penetration Tests (CPT
soundings) and two rotary wash borings. Standard Penetration Tests (SPT) were performed
in compliance with ASTM D1586. Pocket penetrometer readings were also taken from
cohesive soil samples at the selected depth for strength evaluation. Hogentogler electric
cone was used in CPT soundings, which were performed in compliance with ASTM D
5778.

The information on locations, investigation depths and equipments used for all drillings
and soundings is presented in Table 1 below.

Table 1 Summary of Subsurface Exploration

Approx. Top Approx. .
Explorato i Exploration )
Bo?in N(;y Station Offset (ft) of Hole Borehole I\El)ethod Equipment
g No. Elevation (ft) | Depth (ft)
RW-09-013 | 2224+07.4 144.3 R 7403 106.5 | Rotarywash| CMES5
RW-09-014 | 2223+70.3 75.3 L 746.7 915 Rotary Wash | CMES5
CPT-09-023 | 2224+09.2 157.2 R 739.9 27.0 o Cone Hogentogler
enetration Electric
CPT-09-024 | 2224+09.5 69.7 L 7465 215 Cone | Hogentogler
Penetration Electric
Cone Hogentogler
CPT-09-044 | 2223+71.9 70.1L 7465 190 . gentog
Penetration Electric
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LABORATORY TESTING PROGRAM

During subsurface exploration, relatively undisturbed soil specimens were retrieved using
Modified California Samplers and sealed with plastic caps and tapes in brass tubes. SPT
samples and bulk samples were collected for future soil engineering property and corrosion
evaluation.

The laboratory testing program consists of Atterberg limit tests, particle size analyses,
direct shear tests and consolidated undrained triaxial tests. The laboratory test results are
available for viewing in Translab, Sacramento.

SITE GEOLOGY AND SUBSURFACE CONDITIONS
Site Geology

The Site is located along the southeast base of the San Jose Hills, the northwest edge of a %2
mile to 1 %2 mile wide alluviated valley that is the drainage course for the San Jose Creek.
The valley continues down gradient to the southwest and trends southwest to northeast
along the southeast side of the San Jose Hills. The San Jose Hills are an anticlinal tectonic
structure formed by folding of generally fine grained sedimentary deposits called the
Puente formation. Toward the east end of the San Jose Hills the Sedimentary formations
become interlayered with the Glendora Volcanics. The Glendora Volcanics at the location
of the Site consist of volcanic conglomerate and basalt flows.

Geologic Map of the San Dimas 7.5” Quadrangle (A Digital Database, by Siang S. Tan,
dated 1998 (DMG open file report 98-30) was reviewed during project study. According to
the map, the Site partially overlies Holocene alluvial fan deposits consisting primarily of
clay and the La Vida member of the Puente formation, a tertiary sedimentary deposit
consisting of platy siltstone interbedded with sandstone, conglomerate, limestone and tuff.
No generalized cross section was found for the project site. Based on subsurface
exploration, the Site is underlain by 5 feet of artificial fill overlying fine and coarse grained
Puente formation. The Puente formation at the project site is characterized as soft to
moderately hard claystone, siltstone and sandstone.

Subsurface Conditions

Based on recent subsurface exploration (borehole #RW-09-013), more than 65 feet thick
alluvial deposits were found at approximately 144 feet south of highway centerline. Those
alluvial materials are mainly composed of medium dense to dense silty sand and clayey
sand. On the other hand, the exploratory borehole (RW-09-014) located at approximately
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75 feet north of highway centerline indicated that only few feet of artificial fills exist above
Puente formation. The Puente formation underlying alluvial deposits and artificial fills at
the project site can be mostly classified as claystone and siltstone with equivalent
consistency of stiff to hard.

The recent subsurface exploration shows that the top of Puente formation is approximately
at one (vertical) to three (horizontal) down gradient to the south/southwest across the Site.

The idealized soil profile and soil strength properties for foundation design are presented
on Table 2 of this memo.

Groundwater

Rotary wash method was used for the subsurface exploration with no groundwater
monitoring device installed near the proposed improvements. Only limited groundwater
information is available at the project site. The groundwater was encountered at 737.8 feet
to 738.5 feet above MSL (NGVD29) within several exploratory boreholes near the project
site for the construction of the original bridge, in August 1966. Groundwater tables are
likely to continue to fluctuate with change of season, as the bridge site is located at the
alluviated valley, receiving runoff from adjacent hills. Therefore, the highest measured
groundwater of 741 feet above MSL (NAVDA88) is recommended for the project after
vertical datum adjustment.

CORROSION EVALUATION

The bulk samples obtained from soil borings RW-09-013 and RW-09-014 were shipped to
Caltrans’ Materials Laboratory, and tested for pH value and minimum electrical resistivity.
The tests for sulfate and chloride are conducted since the resistivity of the tested soils was
less than 1000 Ohm-cm. The corrosion test results are presented in Table 3. Based on
Caltrans Corrosion Guidelines (Version 1.0, September 2003), the test results indicate the
soils are non-corrosive to structure foundation.
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Table 2

BR53-2008
EA07-1193U1

IDEALIZED SOIL PROFILE AND STRENGTH PARAMETERS

. Apparent .
Average
Approxmate Predominant Soll Y Total Unit Friction Undrained Shear
Elevation Blowcount, . Strength
(ft) Type, USCS N Weight (pcf) Angle (psh
60 (degree) P
Abutment 1(Left), Abutment 2 (Left)
+747 to +744' CL N/A 110 N/A 700
+744' to +739' MH (Siltstone) N/A 125 N/A 2000
+739' to +729' CL to MH 35 125 N/A 2000
(Claystone)
+729 to +719' CL to MH 50 130 N/A 2500
(Claystone)
+719'to 709 MH-ML 55 130 N/A >4000
(Siltstone)
+709' to +689' SM (Sandstone) 42 125 36 N/A
+689' to +684' GC >70 130 38 N/A
(Conglomerate)
+684' to +674' SMSP >100 135 40 N/A
(Sandstone)
Abutments 1(Right), 1(Ramp), 2(Right), and 2(Ramp)
+740' to +732' GW-GP 11 110 32 N/A
+732' to +722' SC 20 112 34 N/A
+722' to +716' SC 30 115 34 N/A
+716' to +707' SC 40 120 36 N/A
+707'to 702 SM 31 115 32 N/A
+702' to +697' SC 65 125 38 N/A
+697 to +687" SM 61 122 36 N/A
+687 to +672' SC 51 120 34 N/A
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Table 3 Corrosion Test Summary

L ocation Depth of H Soluble Soluble Minimum
Sample (ft) P Sulfates Chlorides R esistivity
RW-09-013 & .
RW-09-014 Composite 6.38 1372 8 635 ohm-cm

Caltrans Criteria for Non-

. >5.5 < 2000 PPM < 500 PPM >1000 Ohm-cm
corrosive Area

SEISMIC RECOMMENDATIONS
Ground Motion

The job site is within a seismically active region, and close to a number of active faults.
Based on subsurface conditions, a shear wave velocity (Vs3o) of 290m/sec for the upper 100
feet (30 meters) of foundation soils was used for the ground motion evaluation.

Information regarding the faults in the vicinity of the project site was obtained from the
Caltrans ARS Online Tool (v2.2.06), and summarized in Table 5 below:

Table 4 Summary of the Adjacent Faults

Fault Name Magnitude Fault Type D(i;t:g;‘;e, PGA, (9)
San Jose 6.6 Strike -Slip 0.2 0.5
Sierra Madre Fault Zone 7.2 Reverse 4.7 0.3
Indfian Hill Fault 6.4 Strike -Slip 29 0.3

However, based on the USGS 2008 Interactive Deaggregations, the design response
spectrum is controlled by 5% probability of exceedance over 50 years. The peak ground
acceleration for the job site under Probabilistic scenario is approximately 0.6g. The
corresponding design response spectrum was plotted and tabulated in the attachment of this
foundation report.

Liquefaction Hazard

Although groundwater level is relatively shallow, the foundation soils at the bridge site
below the historical high groundwater table are either predominantly cohesive with
relatively high soil consistency (Puente Formation), or gravelly materials and sandy
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materials with relatively high density and/or high percentage of fine content (alluvial
deposits). Nevertheless, liquefaction analyses were still conducted using computer program
Clig v.1.3 (Geologismiki) based on CPT data obtained from recent soundings (CPT-09-
023, CPT-09-024, and CPT-09-044) near the job site. According to the results from the
above analyses, liquefaction potential is negligible, with maximum cumulative seismic-
induced settlement less than 0.5 in.

The potential of lateral spreading is also negligible, as it is triggered by liquefaction, and
affected by other factors such as ground geometry.

Ground Rupture

Since no known fault crosses the project site, the potential for ground rupture at this site
due to fault movement is negligible.

AS-BUILT FOUNDATION DATA

Constructed in 1972, the existing Kellogg Dr UC consists of two single span bridges with
cast-in-place (CIP) / pre-stressed (PS) reinforced concrete box girder superstructures and

strutted type abutments.

Spread footings were used for the foundations of both the main bridge and the connector

bridge. The foundation information for existing bridge is presented in Table 5 below:

Table 5 Existing Bridge Foundation Data

. Allowable .
. Approx. Footing . . Bottom of Footing
Support Location Width, ft Quantity c Bear_lng Elevation*, ft
apacity, tsf
Abutment 1 6.5-12 1 2.0-30 740.5t0746 .5
Abutment 1
5-12 1 2.0- 3. 74
(Connector Ramp) 65 0-30 0
Abutment 2 6.5-12 1 2.0-30 740.5t0747.6
Abutment 2
(Connector Ramp) 6.5-12 1 2.0-30 740.5

Note: * Approximately 2.4 feet need to be added to the elevation on as-built plans
(NGVD29 datum) to match current vertical datum (NAVD 88).
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Based on as-built LOTBs from subsurface exploration performed on August 1966 for the
original bridges, native materials, which was identified as compact to very dense weathered
shale, was encountered from Elev. 760 feet at north of the existing main bridge centerline
to Elev. 740 feet at south of the centerline for the existing connector bridge. Because of the
availability of more refined interpretation of the foundation soils at the project site, recent
findings in subsurface investigation, instead of as-built LOTBS, are used for the bridge
foundation design and analysis.

FOUNDATION RECOMMENDATIONS
Foundation Type Selection

Existing bridge foundations have performed well, with no bearing capacity and settlement
related structure distress reported. However, due to the high seismicity of the Site, the
design load increase and more stringent settlement control criteria based on current LRFD
design specifications, deep foundations are recommended for the bridge widening.

Cast-in-drilled-hole (CIDH) piles were considered at first for their relatively low
installation noise and vibration during construction. However, the design height of
abutment wall requires that higher lateral resistance be mobilized within 0.25 in of
allowable horizontal displacement against the lateral thrust from behind the abutment under
service condition. Driven battered piles are recommended to satisfy the above requirement
due to the relative large lateral capacity created by the horizontal component of the pile
axial resistance.

Based on the surface topography of the Puente formation and the density of the foundation
materials, driven steel H piles are proposed for their better drivability through relatively
hard layer.

Foundation Data Provided by Structural Designers
Based on the Department policy, Load and Resistance Factor Design (LRFD) is used for
design of the bent foundations, and Work Stress Design (WSD) is used for the abutment

foundations. The foundation design data and load data were provided by the structural
designers and presented in follow tables:
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Table 6.1 Deep Foundation Data

. . . Finish BOF Pile Cap Stize (ft) Permissible
Suoport No Design | Driven Pile| Grade Elevation Number of| Settlement
bp ' Method Type Elevation () Piles under Service
(ft) B L Load (inch)
Abutl (Left |\ o | pypraxso | 75350 | 749.00 10 13.42 4 1
Widening)
Abutl (Right | \or | praxge | 74750 | 74300 | 145 36.3 14 1
Widening)
Abutl (Ramp| \yen | yp1axso | 74700 | 74250 13 19.75 6 1
Widening)
Abut2 (Left | o | pypraxso | 75450 | 750.00 10 13.75 4 1
Widening)
Abut2 (Right [ \or | ipraxse | 74750 | 743.00 145 31.92 14 1
Widening)
AbUt2 (Ramp| \yen | yp1axso | 74750 | 743.00 13 19.25 6 1
Widening)

Table 6.2 LRFD Service Limit States | Load Data

oot Total Vetical Load  (kip) ';eerr”éau”s;;r't-?;g)s
Per Support Max Per Pile Per Support
AVl\)/liJ(;e1 nl(rl; Z)ﬂ 463 136 344
A\?\lljitdirg;i;ht 1765 188 1606
At\)/l\J/itdle(nli_\;]agllTp 820 156 701
Av?/l:;ezn.(rﬁg)ﬂ 446 126 326
A\tjcitdcza éi?ml%ht 1590 147 1351
A?/l\jitdzegﬁmag;)np 786 158 667
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Axial Capacity

BR53-2008
EA07-1193U1

The abutments foundation design recommendations are presented on Table 7.1. The Pile
Data Table to be included in contract plans is presented on Table 7.2. The driven HP14X89
piles are designed using pile design/analysis computer program DRIVEN 1.2 (FHWA),

where Nordlund’s method and a.-method were used for pile side resistance within

cohesionless and cohesive soils, respectively.

Table 7.1
Abutment Foundation Designh Recommendations
LRFD Service-l Limit LRED Service | Nominal
ervice . -
. Cut-Off State Load per Support Limit State Load Requ!red Design Tip Spec_lfled Driving
Support Pile . (kip) L Nominal . Tip -
Location | Type Elevation per Pile in Resistance Elevation Elevation Resistance
yp (f1) Compression ip) (o) ) Required

Total | Permanent (kip) (kip)

Abut 1 HP 704 (a)
(Lef) 14X89 749.42 463 344 136 280 722 (d) 704 280
Abut 1 HP 675 (a)
(Right) | 14x89 743.42 1765 1606 188 380 719 (d) 675 380
Abut 1 HP 682 (a)
(Ramp) | 14x89 742.92 820 701 156 320 718 (d) 682 320
Abut 2 HP 706 (a)
(Lef) 14X89 750.42 446 326 126 260 723 (d) 706 260
Abut 2 HP 683 (a)
(Right) | 14x89 743.42 1590 1351 147 300 719 (d) 683 300
Abut 2 HP 682 (a)
(Ramp) | 14x89 743.42 786 667 158 320 719 (d) 682 320
Notes:

1. Design Tip Elevations are controlled by: (a) Compression, (d) Lateral load.

2. The specified tip elevation shall not be raised above design tip elevations for lateral.
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Notes:

BR53-2008

EA07-1193U1

Table 7.2
Pile Data Table
) . . o Nominal
Nominal Resistance (kip) Dessign Tip Speqlfled Driving
Support . . Tip :
- Pile Type Elevation . Resistance
Location Elevation .
(ft) (f) Required
Compression | Tension (kip)
Abut 1 704 (a)
(Left) HP14X89 280 0 722 (d) 704 280
Abut 1 675 (a)
Right) HP14X89 380 0 719 (d) 675 380
Abut1 682 (a)
(Ramp) HP14X89 320 0 718 (d) 682 320
Abut 2 706 (a)
(Left) HP14X89 260 0 723 (d) 706 260
Abut 2 683 (a)
Right) HP14X89 300 0 719 (d) 683 300
Abut 2 682 (a)
(Ramp) HP14X89 320 0 719 (d) 682 320

1. Design Tip Elevations are controlled by: (a) Compression, (d) Lateral load.
2. The specified tip elevation shall not be raised above design tip elevations for lateral.

Lateral Capacity

Lateral analyses for HP14X89 steel driven piles were performed using LPILE PLUS 5.0
program (Ensoft Inc.). The hinged (pinned) boundary condition at pile top representing
proposed pile-to-cap structural connection is considered for the evaluation of pile lateral
capacity. Since the piles are battered in the longitudinal vertical plane, only transverse
direction, where the weak axes of steel H piles are oriented, is selected for the analyses.
The results of lateral pile analysis on lateral loads and lateral deflections at pile top are
presented from Tables 8.1 to 8.3. The calculated maximum bending moments and locations
of the maximum moment under each lateral load and deflection are also presented in the

tables.
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The ultimate pile lateral capacity is defined as the maximum lateral shear on pile top, under

BR53-2008
EA07-1193U1

which, the moment capacity (plastic moment) will be reached (or the second hinge
introduced) on 14X89 steel H piles.

Table 8.1 Summary of Lateral Pile Analysis for Left Widening

(BR53-2008)

Load vs Pile Top Deflection of HP14X89 Steel Driven Piles at Abuts 1&2 (Left)

Pile Top Deflection
(in)

Assuming Pile/Cap Hinge Connection

Lateral Load onPile

Maximum Bending

Depth to Maximum
Moment from Pile Top

Top (lb) Moment (Ib-ft) (0
0.25 10087 42262 5.9
0.50 16214 74463 5.9
1.00 24645 124544 6.3
2.00 30806 181284 7.7
4.00 30151 221397 10.8
6.60* 31181 253359 13.1

Notes:

1) Group Reduction Factor (P-Multiplier) is assumed to be 0.93;

2) Axial Load is assumed to be 100 kips on each pile;

3) Lateral controlled pile tip is 27 ft below pile top under hinge condition.

4) Lateral analysis conducted for transverse direction (weak axis of HP shape) with moment of

inertia of 326 in°.

* Pile moment capacity (254 kips-ft) reached at top deflection of 6.6 in. with corresponding
shear of 31 kips on pile top.
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Table 8.2 Summary of Lateral Pile Analysis for Right Widening

Load vs Pile Top Deflection of HP14X89 Steel Driven Piles at Abuts 1&2 (Right)
(BR53-2008)
Assuming Pile/Cap Hinge Connection
Pile Top Deflection _
(in) Lateral Load (max. Maximum Bending MoDﬁqrg:ttfcr)ol\r/wlqa)F(ﬁlirlzu':'no
shear) on Pile Top (Ib) Moment (Ib-ft) ft) P
0.25 8554 27436 5.4
0.50 13331 48626 5.9
1.00 20956 87223 6.8
2.00 30698 154386 7.2
3.80* 41920 252751 8.6

Notes:
1) Group Reduction Factor (P-Multiplier) is assumed to be 0.85;
2) Axial Load is assumed to be 100 kips on each pile;

3) Lateral controlled pile tip is 24 ft below pile top under hinge condition.

4) Lateral analysis conducted for transverse direction (weak axis of HP shape) with moment of
inertia of 326 in°.

* Pile moment capacity (254 kips-ft) reached at top deflection of 3.8 in. with corresponding
shear of 42 kips on pile top.
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BR53-2008
EA07-1193U1

Table 8.3 Summary of Lateral Pile Analysis for Ramp Widening

Load vs Pile Top Deflection of HP14X89 Steel Driven Piles at Abuts 1&2 (Ramp)

(BR53-2008)

Pile Top Deflection
(in)

Assuming Pile/Cap Hinge Connection

Lateral Load (max.
shear) on Pile Top (Ib)

Maximum Bending
Moment (b-ft)

Depth to Maximum
Moment from Pile Top

4y

0.25 8887 28116 54

0.50 13831 49788 5.9

1.00 21721 89167 6.3

2.00 31786 157731 7.2

3.70* 42867 253173 8.1
Notes:

1) Group Reduction Factor (P-Multiplier) is assumed to be 0.9;

2) Axial Load is assumed to be 100 kips on each pile;

3) Lateral controlled pile tip is 24 ft below pile top under hinge condition.

4) Lateral analysis conducted for transverse direction (weak axis of HP shape) with moment of

inertia of 326 in°.

* Pile moment capacity (254 kips-ft) reached at top deflection of 3.7 in. with corresponding
shear of 43 kips on pile top.

The analyses for lateral controlled pile tip are also performed for Driven steel H piles at all
structure support locations. The lateral controlled pile tip is defined as a critical pile length,
beyond which, the increase of the pile length will not lead to the reduction of pile
deflection under specific lateral load. The above critical pile length under maximum lateral
load on pile top is considered as the lateral controlled pile length. Its corresponding tip
elevation is defined as lateral load controlled pile tip elevation. The lateral load controlled
pile tip elevations are presented in foundation design recommendations and pile data table,
Tables 7.1 and 7.2, in previous section.
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EARTHWORK

Sliver fills of less than six feet and ten feet wide will be placed at the left side of the main
bridge and right side of connector ramp, respectively. The sliver fills to be placed at the
right side of the main bridge are approximately twenty-four feet wide. Settlement due to
the placement of the additional fills is negligible, with most of the settlement completed as
immediate compression of foundation soils based on the subsurface condition at the job
site. The negative effect from above settlement to the structure foundation is also
negligible.

ABUTMENT RETAINING WALLS (WINGWALLYS)

With the exception of right widening for the Abutment 1 of the main bridge, standard Type
1 walls (Standard Plans 2006) with spread footings will be used for all abutment
wingwalls. The new abutment wingwalls will be constructed adjacent to the existing
wingwalls, which are also supported by spread footing and performed well over years. The
new abutment wingwall footings should be constructed on top of compacted structural
backfills. A minimum factor of safety of 3.0 can be achieved for the bearing capacity of
wingwall footings with design wall height up to 20 feet, based on foundation soil profiles
on as-built LOTBs and general properties for structural backfills.

According to Section 4.4.5.1 of Bridge Design Specifications (2004), a minimum
horizontal distance of 4 feet, measured at the top of the footing, should be maintained
between the near face of the footing to the face of finished slope. With the exception of
embankment end slope, all side slopes of approach embankment should be graded to no
steeper than two (horizontal) to one (vertical) slope.

CONSTRUCTION CONSIDERATIONS

1) Groundwater will not be encountered during footing excavation for the structural
foundations according to the available groundwater information.

2) Piles should be driven at least to the specified tip elevation with the driving resistance
value verified by the acceptance criteria described in Section 49-2.01A of Standard
Specifications (Caltrans, 2010). However, if specified tip elevation is reached without
attaining the required driving resistance, pile driving should continue until bearing is
achieved. In this case, it is prudent to allow the pile to “setup” before resuming pile
driving.

““Caltrans improves mobility across California™



HOWARD NG BR53-2008

3/6/2014 EA07-1193U1
Page 16 of 18

If you have any question, please contact Haitao Liu at (916) 227-0992.

Report by:

Haitao Liu
66398

HAITAO LIU, P.E
Transportation Engineer - Civil
Branch A

cc:  OGDS-1 (Sacramento)
Mehdi Salehinik, D07 Project Manager
Structure Construction R.E. Pending File
Kristen Stahl, District Material Engineer
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Period (sec)
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Period, Spectra?l
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0.01 0.675
0.05 1.005
0.1 1.192
0.15 1.347
0.2 1.469
0.25 1.476
0.3 1.482
0.4 1.383

0.5 1.31
0.6 1.246

0.7 1.2
0.85 1.109
1 1.025
1.2 0.861
1.5 0.696
2 0.528
3 0.333
4 0.236

Figure 1 Recommended Acceleration Response Spectra (ARS) Curve, BR53-2008




GEOTECHNICAL DESIGN
REPORT FOR
RETAINING/SOUNDWALL Nos.
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2084, 2093, 2104, 2110, 2116, 2118,
2128, 2130, 2134, 2137, 2138, 2140,
2145, 2146, 2150, 2159, 2161, 2166,

and 2220



State of California Business, Transportation and Housing Agency

Memorandum

To: MR. MIKE POPE Date: June 26, 2014
Branch Chief

Structural Design — Branch 18
File No. 07-LA-10

Attn.: Mr. Richard Schendel PM 37.2/42.4
Senior Engineer EA 07-1193U1
Retaining/Sound Walls
From: DEPARTMENT OF TRANSPORTATION

Division of Engineering Services
Mets and Geotechnical Services
Office of Geotechnical Design — South 1

Subject:  Geotechnical Design Report for Retaining/Sound Wall Nos. 1971, 1975, 2002, 2004, 2005,
2026, 2035, 2050, 2064, 2068, 2074, 2076, 2084, 2093, 2104, 2110, 2116, 2118, 2128, 2130,
2134, 2137,2138, 2140, 2145, 2146, 2150, 2159, 2161, 2166, and 2220

1.0  INTRODUCTION

The Office of Geotechnical Design-South 1 (OGDS-1) has prepared this memorandum to
provide geotechnical recommendations for the proposed retaining/sound walls along westbound
and eastbound of I-10 in the City of West Covina and Pomona.

1.1 Project Description

The proposed improvement project is to provide a HOV lane in each direction on I-10 freeway
from west of Citrus Street in the City of West Covina (PM 37.2) to State Routes 57, 71, and 210
Interchange in the City of Pomona (PM 42.4).

1.2 Proposed Earth Retaining Systems

The combined total length of the 31 proposed walls is approximately 23,200 feet and the
maximum wall heights range from 3 to 50 feet. Information on the proposed walls is summarized
in Table 1.
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Table 1 — Information of the Proposed Retaining /Sound Walls
Wall Max.
Begin End Length | Design Associated .
= [\IID Wl Tpe Station Station (ft) Height Boreholes HeIEE
0.
(ft)
Eastbound,
1 |Rw 1971 | Type 5SWB | /2320 7725 479 120 |R-09-101 Citrus Ave.
B2" Line B2" Line
Off-ramp
Eastbound,
2 |RW 1975 | Type 1swp | 1975+75.05 | 1978+91.16 | 57 100 |R-09-101 Citrus Ave.
A" Line A" Line
Off-ramp
Westbound,
3 |RW2002 | Type 7 (Vod) | 10179988 | 105+11.00 311 149 |A-10-216 Barranca St.
C1" Line C1" Line
On-ramp
— 2003+60.00 | 2006+17.45
Soldier Pile "A" Line "A" Line 258 10.8 09120 Westbound,
4 RW 2004 Ground ?0“06.+17.45 ?097.+50.92 134 115 B-2 (CT 1975, Bgrranca St.
Anchor A" Line A" Line Barranca St OC) Bridge
. 2007+50.92 | 2008+48.12 Abutment 3
Soldier Pile | wyw,: WA 97 10.8
A" Line A" Line
—— 2004+23.30 | 2006+21.32
Soldier Pile A" Line A" Line 199 16.1 00115 Eastbound,
5 RW 2005 Ground ?O|E)6j-21.32 5097}53.30 129 16.8 B-1(CT 1975, quranca St.
Anchor A" Line A" Line Bridge
Barranca St OC)
. 2007+53.30 | 2007+96.34 Abutment 1
Soldier Pile | vnw, WAN Y 49 16.1
A" Line A" Line
CPT-09-006
B-1, B-4, B-7 (CT |Westbound,
6 RW 2026 | Type 1 25;9322 23;—83”?2 353 14.0 1971, Frontage |Grand Ave.
Rd UC Off- On-Ramp
Ramp)
Eastbound,
7 [RW 2035 | Type 7 42494.20 | 44+79.13 184 140 |A-09-108 East of Grand
D3" Line D3" Line Ave
Westbound, E
8 RW 2050 | Type 1SWB ?O,?1.+08'14 EO,,SG.J'61'87 577 10.0 A-09-113 Holt Ave. On-
A” Line A” Line
Ramp
Westbound, E
9 |RW 2064 | Type 7 63+00 66+84.43 323 220 |R-10-122 Holt Ave. Off-
E6" Line E6" Line
Ramp
R-13-001 thru
W
Cantilever 67+50.00 73+01.79 003 nezsrt:;oﬁgﬁ’
10 RW 2068 . "Ramp E6" | "Ramp E6" 544 20.5 R-10-121
Drilled Shaft | . . Ave. Off-
Line Line B-1, B-2 (CT Ram
1993 RW265) P
Type 736
S/SV and 2073+00.00 | 2075+79.03 269 45 Westbound,
11 |Rw 2074 ]| YPE 736 | "B"Line "B" Line ' B-2 (CT 1993, |near E Holt
S/SV (Mod) RW265) Ave. Off-
2075+79.03 | 2076+75.00 Ramp
Type 5SWB "B" Line "B" Line 93 8.0
Type 7w | 2076%75.00 | 2077+26.59 50 16.0
B" Line B" Line R.10-120 Westbound
12 RW 2076 | Cantilever ?Oll77j-26.59 50"77.+89.90 61 10.2 B-3, B-4 (CT near E Holt
Drilled Shaft | "B" Line B" Line Ave. Off-
2077+89.90 | 2083+95.89 1993 RW265) Ramp
+89. +95.
Type 7SW "B" Line "B" Line 586 24.0
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Table 1 — Information of the Proposed Retaining /Sound Walls (continued)
Wall Max.
Begin End Length | Design Associated :
izt ID el v Station Station (ft) Height Boreholes SEe N
No. (ft)
R-10-117 thru R- |Westbound,
2083+95.91 | 2104+49.35 10-119 between E Via
13 |RW2084 | Type S5SWB | ugu g "B" Line 2,067 26.0 | B.5thruB-9 (CT |Verde St. and
1993, RW265)  |E Holt Ave.
R-11-221 thru
224
R-10-131 thru Eastbound,
14 |RwW 2093 | Soil Nail ?3.93;765'00 ?E:.?’Ei;%&m 4101 345 |138R-09-301 |E Via Verde
R-09-011 St. Off-Ramp
B-1 thru B-6 (CT
1993, RW294)
Soil Nail and | 2104+49.34 | 2104+97.34 48 100 |R-10-115, Westbound,
Type 7SW | "B" Line "B" Line ) R-10-116, between E Via
15  |RW 2104
) ) 2104+97.34 | 2110+25.00 B-10, B-11 (CT |Verde St. and
Soil Nail "B" Line "B" Line 528 250 11993, RW265) |E Holt Ave.
. . Westbound
Soil Nail and R-10-114 -
16 |RW2110 | Type 7368 | 2110+25:00 | 2113+50.49 | 54g 140  |B-12(CT 1993, |PetweenE Via
B" Line B" Line Verde St. and
MOD RW265)
E Holt Ave.
R-11-227 and
228 Westbound, E
17 |Rw 2116 | Soil Nail 2115+54.00 | 2127+88.02 | 4 559 276 |R10-113 Via Verde St.
B" Line B" Line R-09-117 On-Ram
B-1 thru B-4 (CT P
1993, RW309)
Type 2117+31.67 | 2119+62.85
736S/SV | "B'line | "B"Line 226 S P
18 |RW 2118 | Type 5swp | 2119+62:85 | 2126+37.87 | o7 80 |R-11-228 Westbound, E
B" Line B" Line R-09-117 Via Verde St.
Type 2126+37.87 | 2127+88.96 156 30
736S/SV "B" Line "B" Line :
R-10-111 Westbound, E
19 |RW 2128 | Type 1SWB ?é.?[;lse&m 381..23;;?39'76 189 140 |B-4,B-5(CT Via Verde St.
1993 RW309) On-Ramp
Type 2129+69.71 | 2130+17.23 50 40  |R-10-111 Westbound, E
736S/SV B" Line B" Line .
20 |RW 2130 2130+17 23 | 213349537 B-4, B-5 (CT Via Verde St.
Type 1SWB | 152/ e "B Line 400 140 |1993 RW309) |On-Ramp
R-10-110 Westbound, E
21 |Rw 2134 | Type 1SWB | 5332+00.00 | 2155+68.64 1 549 100 |B-1(CT 1993, |Via Verde St.
RW319) On-Ramp
R-10-141 Eastbound, E
22  |RW 2137 | Type 1 g;gz;g.n ?éfl;L8'47 328 8.0 |B-1(CT1993, |Via Verde St.
RW350) On-Ramp
37+63.30 42+90.58
Type 1 "F3" Line "F3" Line 544 24.0 2-18-188 Westbound
-10- esipbounaq,
23 |RW 2138 | Type 1SWB f,f;?ﬂfg flf;'?fi}?; 184 320 |R-09-012 E Via Verde
21457201 1506976 B-1(CT 1993, |St. Off-Ramp
tra. +63. RW331
Type 5SWB | o iog "E3" Line 96 28.0 )
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Table 1 — Information of the Proposed Retaining /Sound Walls (continued)
wall Max.
Begin End Length | Design Associated :
izt ID el v Station Station (ft) Height Boreholes SEe N
No.
(ft)
2137+49.12 | 2140+24.94
Type 1SWBP | up| jne “B” Line 285 140 1R 10-108
R-10-109 Westbound,
24 |RW 2140 |Type 1SWB ?E:,,A'E;?'gd' gé:lﬂi«;io.oo 96 10.0 |R-09-012 E Via Verde
B-2, B-3 (CT St. Off-Ramp
736 S/SV ?1:11'4-20.00 31:13'*-28.00 208 _ 1993 RW319)
B” Line B” Line
736BMod | 2144+62.17 | 2144+88.16 26 - |Ri1-225
B" Line B" Line
2144+88.16 | 2157+58.21 R-10-142 Eastbound, E
25  |RW 2145 |Soil Nail i oo 1,264 145 |R-10-144 Via Verde St.
B” Line B” Line B-4 thru B-7 (CT |On-Ramp
2157+58.21 | 2159+22.00
Type 1 "B" Line "B" Line 160 10.0 | 1993, RW350)
Type 7SW ?1:15.4-10.05 g1f15.+36.64 27 18.0
B" Line B" Line
2145+36.64 | 2148+87.60 R-10-107 Westbound,
26 |RW 2146 |Type 7B(Mod)| & >r o0 ARG 352 320 |B-2(CT1993, |E Via Verde
B” Line B” Line RW331) St. Off-Ram
Tvoe 7SW 2148+87.60 | 2149+60.00 23 18.0 ' P
P "B" Line "B" Line '
R-10-104 thru Westbound,
2149+60.00 | 2165+38.67 B-10-106 East of E Via
27 |RW2150 ' Type 5SW | v jne "B" Line 1,601 220 1B.3thruB-6 (CT |Verde St. Off-
1993, RW331) Ramp
Eastbound,
2159+22.00 | 2160+39.00 B-7 (CT 1993, |Eastof E Via
28  |RW 2159 | Type 1 "B" Line "B" Line 14 16.0 | Rwaso) Verde St. On-
Ramp
Type 736B 2160+39.00 | 2160+59.47 20 _
modified "B" Line "B" Line R-11-226 Eastbound,
. 2160+59.47 | 2163+93.02 R-10-145 East of E Via
29 |RW 2161 |Soil Nail "B" Line "B" Line 326 70 |pg(CcT1993, |Verde St On-
Type 736B | 2163+93.02 | 2164+25.78 32 B RW350) Ramp
modified "B" Line "B" Line
Westbound,
R-10-101 between E Via
30 |RW 2166 |Soil Nail ?é?fi;:&e&m 381.?5;‘;0'00 1,951 50.0 |R-10-102A Verde Street
R-10-103 and Kellogg
Dr.
Westbound
21+50.00 22+83.00 R-10-218 ’
31 |RW 2220 |Type 1 "H1" Line "H1" Line 133 100 | R 09.014 Kellogg Dr.
On-Ramp
2.0 SCOPE OF WORK
The work performed to produce this report includes:
. Review project plans and relevant plans;
. Review published historical groundwater levels;

. Monitor groundwater levels;
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. Review of previous LOTBs;
. Perform subsurface exploration, includes drilling 56 boreholes, with a maximum
depth of 110 feet;
. Evaluate laboratory tests;
. Evaluate data obtained from above activities and perform engineering analyses;
and
. Draft the report.

3.0 SITE EXPLORATION
3.1 Subsurface Exploration

Subsurface exploration for this project was performed between July 2009 and January 2013,
which includes advancing 56 boreholes to a maximum depth of 110 feet below the existing
ground surface. The boreholes were drilled using truck-mounted drill rigs fitted with a 4-1/2
inch rotary wash drill bit or hollow—stem auger.

The locations of the boreholes are shown on LOTBs.

Standard Penetration Test (SPT) was performed during subsurface exploration and complies with
ASTM D1586.

Sampling consisted of:

. Collecting samples retrieved from the SPT split spoon;

. Collecting bulk samples;

. Collecting soil samples at selected locations using Modified California Samplers;
and

. Collecting rock core samples.

The relevant boreholes for each wall are shown in Table 1.
3.2 Laboratory Test

The soil samples obtained during the subsurface exploration were selected and assigned for
laboratory tests. The soils were classified in accordance with Caltrans 2010 Soil and Rock
Logging, Classification, and Presentation Manual.

The laboratory tests performed include corrosivity series tests (minimum resistivity and pH),
gradation, Atterberg Limits, and direct shear tests.
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4.0 SITE CONDITIONS
4.1 Regional Geology

The proposed retaining/sound walls, listed in Table 1 as items one to item seven, are located
within the southeastern part of the San Gabriel Valley. From Citrus Avenue, at the west extent of
the project, I-10 continues east to Grand Avenue, overlying a relatively flat to slightly sloping
part of the San Gabriel Valley basin. The basin is filled with Tertiary or younger sediments,
composed of loosely to moderately consolidated clay, silt, sand and gravel, and form alluvial
fans and stream channels. The sedimentary deposits found in the San Gabriel Valley are derived
from surrounding hills and mountains which form the boundaries of the valley. The northern
extent of the valley is formed by the San Gabriel Mountains which rise to greater than 10,000
feet amsl. South of the San Gabriel Valley, the Repetto Hills, Merced Hills, Puente Hills and San
Jose Hills rise about 500 feet or more from the valley floor to separate the valley from the coastal
plains. These hills bound the valley on the west, south, and east. For this report, we reviewed the
State of California, Department of Water Resources’, Bulletin 104-2, Planned Utilization of
Groundwater Basins, San Gabriel Valley, Appendix A: Geohydrology (Bulletin 104-2). Based on
Plate 9A, Plate 10, and cross section Z of Bulletin 104-2, the Quaternary deposits within the San
Gabriel Valley may be as deep as 1,500 feet thick through the center of the valley. The base of
the Quaternary deposits becomes shallower toward the hills that bound the valley to the south
and east.

Items 6 to item 13, listed in Table 1, are located along the southeastern edge of the San Gabriel
Valley, where the I-10 traverses a geologic transition from a sedimentary basin to tectonically
uplifted hills. I-10 continues to the east from Holt Avenue, over Quaternary Older Alluvium that
forms terrace deposits and low hills and ridges, composed of pale to dark reddish-brown
weathered gravel, sand, silt, and clay. The eastern extent of this geologic transition is
approximately two thirds of a mile east of Holt Avenue.

East of Holt Avenue, I-10 begins to ascend a grade that leads into the center of the San Jose
Hills, approximately a mile northeast of Buzzard Peak. The highway grade reaches an elevation
of approximately 930 ft. At this location, on and off ramps provide access to Via Verde Street
from I-10. We reviewed The Geologic Map of the San Dimas and Ontario Quadrangles, Los
Angeles and San Bernardino Counties, California, by Thomas Dibblee (2002)(Dibblee).
According to Dibblee, I-10 in this area is underlain by the La Vida Shale Member of the Puente
Formation. This geologic formation is a very soft to moderately hard sedimentary rock which is
composed of siliceous shale, clay shale, and siltstone. The La Vida member is typically
weathered and has a color that is white, yellow or very pale brown. Some strata contain very pale
brown dolomite and sandstone. The La Vida Shale Member is generally thinly bedded and platy.

I-10 reaches an elevation of approximately 1,000 ft approximately a /2 mile east of the east
bound Via Verde Street off ramp. At this point I-10 continues eastward down a grade along a
south facing hill locally called “Kellogg Hill”. At the top of the downward grade, north facing
rock slopes are located along the south side of the highway. The rock slopes are excavated in
moderately hard to hard Topanga Sandstone. According to Dibblee, the Topanga formation that
is exposed at this rock slope is light gray or yellowish brown, bedded, arkosic, locally pebbly and
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may include interbedded siltstone or clay shale. Site reconnaissance by our office has revealed
that Glendora Volcanics are also present along this slope.

Eastward from the top of the grade, I-10 descends into the San Jose Wash, which is an area along
the southeast edge of the San Jose Hills and forms the western extent of the Pomona Valley. The
main campus for the California Polytechnic University at Pomona (Calpoly) is located along the
south side of I-10 until the interchange with California State Route 57 (SR-57). The south facing
slopes of Kellogg Hill are located along the north side of the highway. A prehistoric landslide
has been remediated in this area between 1958 and 1962. A buttress fill was constructed along
the north side of I-10, across from the Calpoly, around 1962. I-10 is underlain by La Vida
member in this area. The geologic formation is typically very soft, light brown claystone, which
can be considered soil with regard to material strength. Toward the bottom of the grade, I-10 is
underlain by quaternary alluvium composed of loosely to moderately consolidated clay, silt,
sand, and gravel.

4.2 Subsurface Soil and Rock Conditions

The generalized subsurface profile at the borehole locations consisted of sandy silt, silty sand,
and clayey materials overlying bedrock (siltstone, sandstone, or claystone). The recorded SPT N
values indicate that the sandy soil layers are mostly medium dense to very dense. The clayey soil
layers are mostly stiff.

4.3 Groundwater and Seepage

Six piezometers (R-09-011, 012, 228, 235, R-10-135, and 136) were installed within the project
site to monitor groundwater levels. Measured ground water table levels varied from zero (R-10-
135) to 60 (R-09-235) feet below existing grade between December 2009 and January 2013.
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Table 2 — Measured Groundwater
Ground Groundwater Table
Borehole Surface Depth Below Date Notes
No. Elevation Ground Elevation Measured
(ft) Surface (ft)
(ft)
10.7 902.2 1/6/2011 Highest level
R-09-011 912.9
14.0 898.9 12/29/2009 Lowest level
16.6 888.6 1/6/2011 Highest level
R-09-012 905.2
20.5 884.7 5/30/2012 Lowest level
11.9 742.6 4/6/2010 Highest level
R-09-228 754.5
14.2 740.3 12/29/2009 Lowest level
39.7 829.1 4/6/2010 Highest level
R-09-235 868.8
60.2 808.6 1/7/2013 Lowest level
0.0 875.3 1/7/2013 Highest level
R-10-135 875.3
0.0 875.3 1/6/2011 Lowest level
6.5 904.7 4/6/2011 Highest level
R-10-136 911.2
11.6 899.6 5/30/2012 Lowest level

4.4  Faulting and Seismicity

The proposed retaining/sound wall sites are located within a seismically active region and close
to a number of active faults. The shear wave velocity (Vg30) of the soil and rock at the site varies
from 1,080 ft/sec (320 m/sec) to 1,970 ft/sec (600 m/sec) in the upper 100 feet (30 m).

Based on the Caltrans ARS Online Tool (v2.2.06, 2009), the job site is 1.2 miles north of the San
Jose fault. This fault, nearest from the site, is capable of generating a maximum earthquake
(Mpmax) moment magnitude of 6.6. The design, median, peak ground acceleration (PGA) for this
site is 0.6g. Other nearby faults, including the Sierra Madre fault (Sierra Madre E) and Indian
Hill fault, have a lesser potential impact on the retaining/sound walls and seismicity than the San

Jose fault.
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Table 3 — Summary of Faults
Magnitude Distance PGA
Fault Fault Styl .
au ault Style (M) (miles) (@)
San Jose SS 6.6 1.2 0.6
Sierra Madre Reverse 7.2 5.4 0.3
fault zone
Indian Hill fault SS 6.4 1.8 0.4

5.0 ANALYSIS AND DESIGN

5.1 Foundation Materials and Lateral Earth Pressures

Estimated soil engineering properties and generalized soil stratigraphy used for geotechnical
analysis and design are summarized in Tables 4 to 37. The soil engineering properties were
derived from laboratory test and estimated from corrected SPT N values (Bowles, 1977).

Table 4 — Retaining Wall No. 1971, Type SSWB

Estimated Active

Depth ] Equivalent Fluid | Slope Condition
Ly e (ft) ol THTpe Pressure behind Wall
(pcf)
1* 0-30 Silty/Clayey SAND 30 Flat
Note: 1. Depths are measured from top of wall

2.*Layer where footing will be located

3. Traffic surcharge is not included in estimating active equivalent fluid pressure

Table 5 — Retaining Wall No. 1975, Type 1ISWB

Depth

Estimated Active
Equivalent Fluid

Slope Condition

Ly e (ft) ol THTpe Pressure behind Wall
(pcf)
1* 0-30 Silty/Clayey SAND 32 Flat
Note: 1. Depths are measured from top of wall

2.*Layer where footing will be located

3. Traffic surcharge is not included in estimating active equivalent fluid pressure
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Table 6 — Retaining Wall No. 2002, Type 7 (Mod)
Estimated Active
Depth . Equivalent Fluid | Slope Condition
e O, (ft) el TS Pressure behind Wall
(pcf)

1 Behind Wall N/A 35 Flat

2* 0-20 Clayey SAND -- --
Note:

1. Depths are measured from design finish grade of on-ramp

2.*Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure

Table 7 — Retaining Wall No. 2004, Cantilever Soldier Pile

Estimated Active
Depth . Equivalent Fluid | Slope Condition
e O, (ft) el TS Pressure behind Wall
_ (pch)
1 Above Finish FILL 50 2H:1V
Grade
SAND with SILT
2 0-10 and GRAVEL 45 -
SAND with SILT
3 10-35 and GRAVEL 40 -
Note: 1. Depths are measured from design finish grade of freeway
2. Traffic surcharge is not included in estimating active equivalent fluid pressure
Table 8 — Retaining Wall No. 2004, Ground Anchor
Estimated Soil
Layer No. DRt Soil Type =27 Eloy Engineering
(ft) Counts P
arameters
Silty SAND with y = 130 pcf
! 0-10 GRAVEL 32 0 =34
2 10-50 Sandy SILT >50 ¥ =125 pof
¢ =236
Note: 1. Depths are measured from existing grade on Barranca Ave
Table 9 — Retaining Wall No. 2005, Cantilever Soldier Pile
Estimated Active
Depth . Equivalent Fluid | Slope Condition
LebyEr o, (ft) el T Pressure behind Wall
_ (pcf)
1 Above Finish FILL 50 2H:1V
Grade
2 0-10 Silty SAND 60 -
3 10-35 Sandy SILT 55 -
Note:

1. Depths are measured from design finish grade of freeway

2. Traffic and existing building surcharge are not included in estimating active equivalent fluid pressure
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Table 10 — Retaining Wall No. 2005, Ground Anchor
Estimated Soil
Layer No. D?f%th Soil Type Sggualfsw Engineering
Parameters
1 0-14 Gravelly SAND 24,53 v pef
2 14-30 Silty SAND 10 to >50 vz 13319 pof
3 30-65 Silty SAND 31 to >50 vz 13%? pof
Note: 1. Depths are measured from existing grade on Barranca Ave
Table 11 — Retaining Wall No. 2026, Type 1
Estimated Active
Depth . Equivalent Fluid | Slope Condition
LebyEr o, (ft) el T Pressure behind Wall
(pcf)
1 Behind Wall FILL 35 Flat
2* 0-7 Silty SAND - -
Silty SAND/
3 7-15 Silty CLAY/ - -
Clayey SILT
4 Below 15 Silty SAND - -
Note: 1. Depths are measured from design finish grade of freeway
2.*Layer where footing will be located
Table 12 — Retaining Wall No. 2035, Type 7
Estimated Active
Depth . Equivalent Fluid | Slope Condition
LeyEr N9, (ft) Sl e Pressure behind Wall
(pcf)
1 Behind Wall FILL 50 2H:1V
2* 0-5 SAND - -
3 5-20 Silty SAND - --
Note: 1. Depths are measured from design finish grade of freeway

2.*Layer where footing will be located
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Table 13 — Retaining Wall No. 2050, Type 1ISWB
Estimated Active
Depth : Equivalent Fluid | Slope Condition
LT N0 (ft) Sl TR Pressure behind Wall
(pcf)
1 Behind Wall FILL 35 Flat
2* 0-10 Silty SAND - -
3 5-20 SAND - -

Note: 1. Depths are measured from finish grade on E Garvey Ave N
2.*Layer where footing will be located

3. Traffic surcharge is not included in estimating active equivalent fluid pressure

Table 14 — Retaining Wall No. 2064, Type 7

Estimated Active
Depth : Equivalent Fluid | Slope Condition
LT N0 (ft) Sl TR Pressure behind Wall
(pcf)
1* 0-40 Silty SAND 35 Flat

Note: 1. Depths are measured from top of wall
2.*Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure

Table 15 — Retaining Wall No. 2068 (Sta. 2067+30.51 to 2071+83.00), Cantilever Drilled

Shaft
Estimated
Layer No. D((e%th Soil Type Sgguilgw Engineering
Parameters
1 0-40 Silty SAND 23 to 44 v =120 pef
¢ =236
] y = 118 pcf
2 40-45 Lean CLAY 27 C 1200 pst
3 45-50 SILT >50 v =138 pof
Q=42
4 50-60 SANDSTONE 36 to >50 A veled

Note: 1. Depths are measured from top of wall
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Table 16 — Retaining Wall No. 2068 (Sta. 2071+83.00 to 2073+00), Cantilever Drilled Shaft

Estimated
Layer No. DErT Soil Type SV e Engineering
(ft) Counts
Parameters
1 0-25 Silty SAND 22 t0 32 ¥ =120 pof
¢=35
- i y = 115 pcf
2 25-35 Silty SAND 14 © = 32"
3 35-50 Silty SAND 24 to 34 vz 1:,’%9 pof

Note:

1. Depths are measured from top of wall

Table 17 —Retaining Wall No. 2074 (Sta. 2073+00 to 2075+79.03), Type 736S/SV and

Type 736S/SV Mod
Estimated Soil
Layer No. DRt Soil Type =27 Eloy Engineering
(ft) Counts P
arameters
Poorly Graded y = 112 pcf
! 0-5 GRAVEL 12 0=32
) y = 117 pcf
2 5-10 Sandy SILT 17 o = 33°
3 10-20 Silty SAND 20, 37 v =120 pef
¢ =33
Note: 1. Depths are measured from design finish grade of freeway
Table 18 — Retaining Wall No. 2074 (Sta. 2075+79.03 to 2076+75.00), Type SSWB
Estimated Active
Depth . Equivalent Fluid | Slope Condition
LEDET N0, (ft) el T Pressure behind Wall
(pcf)
1 Behind Wall FILL 33 Flat
Poorly Graded
2 0-5 GRAVEL B B
3* 5-10 Sandy SILT - -
4 10-20 Silty SAND - -

Note:

1. Depths are measured from design finish grade of freeway

2.*Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure
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Table 19 — Retaining Wall No. 2076 (Sta. 2076+75.00 to 2077+26.59 and 2077+89.90 to

2083+95.89), Type 7SW
Estimated Active
Depth . Equivalent Fluid | Slope Condition
LEDET N0, (ft) S Pressure behind Wall
. (pcf)

1 Above finish Silty SAND 35 Flat

grade
2* 0-15 Silty SAND -- -

Lean CLAY with
3 15-20 SAND - -
4 Below 20 SANDSTONE -- --
Note: 1. Depths are measured from design finish grade of freeway

2. *Layer where footing will be located

Table 20 — Retaining Wall No. 2076 (Sta. 2077+26.59 to 2077+89.90), Cantilever Drilled

Shaft
Estimated Soil
Layer No. D(a‘t))th Soil Type SEZUE:]I,?SW Engineering
Parameters
1 Above finish Silty SAND N/A % =_ 12(3 pcf
grade ¢ =32
2 0-15 Silty/Clayey SAND 23 vz 13%1? pof
Lean CLAY with y = 120 pcf
3 15-20 SAND N/A C. = 600 psf
y = 125 pcf
4 Below 20 SILTSTONE 24 ¢ =35
Cy = 1400 psf
Note: 1. Depths are measured from design finish grade of freeway

Table 21 — Retaining Wall No. 2084, Type SSWB

Estimated Active

Depth . Equivalent Fluid | Slope Condition
LEDET N0, (ft) el T Pressure behind Wall
(pcf)
1 Behind Wall FILL 34 Flat
2 5-10 Clayey SAND --
3 10-15 Sandy Lean CLAY - --
N SILTSTONE/
4 Below 15 CLAYSTONE - -

Note:

1. Depths are measured from top of wall

2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure
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Table 22 — Retaining Wall No. 2118 (Sta. 2117+31.67 to 2119+62.85), Type 736S/SV
Estimated Soil
Depth . SPT Blow . .
Layer No. (1) Soil Type Counts IEjngmeermg
arameters
1 0-15 SILTSTONE 33, 48 v = 130 pef
Q=42
2 15-20 SILTSTONE 17 v =110 pef
¢=34
3 20-55 SILTSTONE >50 i
Note: 1. Depths are measured from existing grade of E Via Verde Street
Table 23 — Retaining Wall No. 2118 (Sta. 2119+62.85 to 2126+37.87), Type SSWB
Estimated Active
Depth . Equivalent Fluid | Slope Condition
LebyEr o, (ft) el T Pressure behind Wall
(pcf)
1* 0-15 SILTSTONE 34 Flat
2 Below 15 SILTSTONE - -

Note: 1. Depths are measured from top of wall
2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure

Table 24 — Retaining Wall No. 2118 (Sta. 2126+37.87 to 2127+88.96), Type 736S/SV

Estimated Soil
Depth . SPT Blow . .
Layer No. Soil Type Engineerin
/ (ft) TP Counts Pagr]ameterg
) Clayey y = 115 pcf
! 0-20 SAND/Sandy SILT 111016 0 = 33°
y = 110 pcf
2 20-50 SILTSTONE 36 to 56 ¢ =34"
Cy = 200 psf

Note: 1. Depths are measured existing grade of E Via Verde Street

Table 25 — Retaining Wall No. 2128, Type 1ISWB

Estimated Active

Depth . Equivalent Fluid | Slope Condition
LebyEr o, (ft) el T Pressure behind Wall
(pcf)
Sandy SILT/
1 0-10 Silty SAND 34 Flat
2 Below 15 CLAYSTONE - --

Note: 1. Depths are measured from design finish grade freeway
2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure
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Table 26 — Retaining Wall No. 2130 (Sta. 2129+69.71 to 2130+17.23), Type 736S/SV
Estimated Soil
Layer No. DIERE Soil Type S Engineering
(ft) Counts P
arameters
Sandy SILT/ y = 120 pcf
! 0-10 Silty SAND >50 0 =34
2 Below 10 CLAYSTONE 19 to >50 vl
Note: 1. Depths are measured from design finish grade of freeway
Table 27 — Sound Wall No. 2130 (Sta. 2130+17.23 to 2133+95.37), Type 1ISWB
Estimated Active
Depth . Equivalent Fluid | Slope Condition
e O, (ft) el TS Pressure behind Wall
(pcf)
Sandy SILT/
1 0-10 Silty SAND 34 Flat
2* Below 10 CLAYSTONE -- --
Note: 1. Depths are measured from top of wall
2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure
Table 28 — Retaining Wall No. 2134, Type 1ISWB
Estimated Active
Depth . Equivalent Fluid | Slope Condition
LebyEr o, (ft) el T Pressure behind Wall
(pcf)
1* 0-15 Sandy Lean CLAY 34 Flat
2 Below 15 SILTSTONE -- --
Note: 1. Depths are measured from top of wall
2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure
Table 29 — Retaining Wall No. 2137, Type 1
Estimated Active
Depth . Equivalent Fluid | Slope Condition
HEVET N (ft) =elll Type Pressure behind Wall
(pcf)
1 Behind Wall Sandy Silt (Fill) 38 5H:1V
2 0-5 Sandy Silt (Fill) -- --
3* 5-30 SILTSTONE -- --
Note: 1. Depths are measured from design finished grade of freeway

2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure
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Table 30 — Retaining/Sound Wall No. 2138, Type 1/1SWB/5SWB
Estimated Active
Depth : Equivalent Fluid | Slope Condition
LT N0 (ft) Sl TR Pressure behind Wall
, _ (pcf)
1 0-5 Silty Sand with 34 Flat
Gravel

2 5-15 Sandy lean Clay 34 --

3* 15-40 Claystone -- -

4 40-60 Siltstone -- --

Note: 1. Depths are measured from top of wall
2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure

Table 31 — Retaining Wall No. 2140, Type 1SWB (Sta. 2140+24.94 to 2141+20.00)

Estimated Active
Depth : Equivalent Fluid | Slope Condition
LT N0 (ft) Sl TR Pressure behind Wall
(pcf)
1 0-5 Silty SAND 34 Flat
1 5-20 Sandy Lean CLAY -- --
2* Below 20 SILTSTONE - -

Note: 1. Depths are measured from top of wall
2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure

Table 32 — Retaining Wall No. 2140, Type 736S/SV (Sta. 2141+20.00 to 2143+28.00)

Estimated Soil
Layer No. Dz%th Soil Type SEZUT'?SW Engineering
Parameters
. y = 113 pcf
1 0-5 Sandy SILT 13 o = 32°
2 5-15 Sandy Lean CLAY 11 i pef
3 Below 15 CLAYSTONE 28 10 50 el
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Table 33 — Retaining/Sound Wall No. 2145, Type 1 (Sta. 2157+58.21 to 2159+22.00)

Estimated Active
Depth : Equivalent Fluid | Slope Condition
LT N0 (ft) Sl TR Pressure behind Wall
(pcf)
1 Behind wall SAND 42 4H:1V
N Silty SAND/
2 0-10 Clayey SAND - -
3 10-15 CLAYSTONE - -
4 Below 15 SILTSTONE -- --
Note: 1. Depths are measured from design finished grade of freeway
2. *Layer where footing will be located
Table 34 — Retaining Wall No. 2146, Type 7B (Mod)/7SW
Estimated Active
Depth : Equivalent Fluid | Slope Condition
LT N0 (ft) Sl TR Pressure behind Wall
(pcf)
1 Behind Wall SILTSTONE 34 Flat
o Below Finish SILTSTONE _ _
Grade
Note: 1. *Layer where footing will be located
Table 35 — Retaining/Sound Wall No. 2150, Type SSW
Estimated Active
Depth . Equivalent Fluid | Slope Condition
L N, (ft) e Pressure behind Wall
(pcf)
1 0-20 Clayey SAND 34 Flat
CLAYSTONE/
2* Below 20 SANDSTONE/ -- --
SILTSTONE
Note: 1. Depths are measured from top of wall
2. *Layer where footing will be located
3. Traffic surcharge is not included in estimating active equivalent fluid pressure
Table 36 — Retaining Wall No. 2159, Type 1
Estimated Active
Depth . Equivalent Fluid | Slope Condition
L N, (ft) e Pressure behind Wall
(pcf)
1* 0-20 Selected Fill 34 Flat
Note: 1. Depths are measured from top of wall

2. *Layer where footing will be located
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Table 37 — Retaining Wall No. 2220, Type 1
Estimated Active
Depth : Equivalent Fluid | Slope Condition
LT N0 (ft) Sl TR Pressure behind Wall
(pcf)
1 Behind Wall Silty SAND 46 3H:1V
2* 0-5 Lean Clay -- --
SILTSTONE/
3 5-30 CLAYSTONE - -

Note: 1. Depths are measured from design finished grade of on-ramp

2. *Layer where footing will be located and subgrade preparation is required
3. Traffic surcharge is not included in estimating active equivalent fluid pressure

5.2 Bearing Resistance of Shallow Foundation

The foundation dimensions provided in the Structural Plan sheets for the proposed maximum
wall height and the bearing resistance estimated using the soil parameters summarized above for
each wall location are included in Table 38.
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Table 38 — Estimated Bearing Resistance
MSXir_num Effective ReG?gisrse | Rei?;r;2%e3 gg;rlirrlél 3
Wall | yeitvoe | owan o€ | Footing | uniform (ksf) Resﬁtsaf‘)”ce
ID. No. Height (ft) Width Bearing
() (ft) Stress Str_ength !Ex_treme
(ksf) Limit State | Limit State
1971 | Type 5SWB 12.0 10.25 2.1 9.2* - 10.0
1975 | Type 1SWB 10.0 8.0 1.7 6.4 - 10.0
2002 | Type7 (Mod)| 14.0 10.0 6.6 1.7° 5.0 -
2026 | Type 1 14.0 9.6 43 3.8° 5.0 -
2035 | Type7 14.0 10.75 6.6 1.7° 5.0 -
2050 | Type 1SWB 10.0 8.0 1.7 6.4 - 10.0
2064 | Type 7 22.0 10.0 3.5 9.3 - 14.0
2074 | Type 5SWB 8.0 9.0 3.0 4.7 - 10.0
2076 | Type 7SW 24.0 12.25 43 10.4* - 12.0
2084 | Type 5SWB 26.0 21.0 3.6 21.6* - 22.0
2104 | Type 7SW 10.0 7.5 4.2 2.8° 5.0 -
2118 | Type 5SWB 8.0 9.0 3.0 4.7 - 6.0
2128 | Type 1SWB 14.0 10.0 1.3 13.3° - 15.0
2130 | Type 1SWB 14.0 10.0 1.3 13.3° - 15.0
2134 | Type 1SWB 10.0 8.0 1.7 6.4 - 6.5
2137 | Type 1 8.0 7.25 3.6 2.3° 5.0 -
Type 1 24.0 15.75 5.3 7.6* - 15.0
2138 | Type 1SWB 32.0 25.25 8.1 10.5" - 15.0
Type 5SWB 28.0 22.75 3.9 23.2* - 25.0
2140 | Type 1SWB 10.0 8.0 1.7 6.4 - 8.0
2145 | Type 1 10.0 7.58 3.0 3.3° 5.0 -
2146 | Type 7/7SW | 32.0 14.5 4.9 12.4* - 15.0
2150 | Type 5SW 22.0 17.25 2.9 18.4* - 19.0
2159 | Type 1 16.0 10.75 3.6 5.7* - 10.0
2220° | Type 1 10.0 11.0 3.8 6.5 - 10.0
Note: 1. Minimum footing embedded depth is 3 ft

2. Subgrade preparation for wall footing is required

3. Bearing resistance is estimated based on the effective footing width with maximum design wall height
4. Controlling limit state: Extreme Limit State
5. Controlling limit state: Strength Limit State
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5.3  Backfill Materials
On-site excavated soils may be used as wall backfill materials. Table 39 summarizes laboratory
test results of sand equivalent and sieve analysis of samples collected within or near the proposed

wall locations.

Table 39 - Sand Equivalent and Sieve Analysis Results

Sample SDampIe Approx. PaSS.ing Réte & Sand FE T
Number ‘(i%th Station SIS S Equivalent NLY\A?SH
3" No 4 No 30 | No 200

BO1 0-1 2007+00 100 99 87 51 11 2005
B02 0-2 2036+00 100 96 62 32 22 2035
B03 0-3 2095+00 100 100 89 68 14 2093
B04 0-3 2111450 100 86 65 37 13 2093
B05 0-2 2124+50 100 94 75 56 12 2093
B06 0-3 2166+30 100 94 68 24 31 2161
B07 0-2 2167+00 100 95 78 59 12 2145
B08 0-2 2146+00 100 86 74 56 8 2145
B09 0-2 2177+20 100 83 50 21 31 2166
B10 0-3 2146+00 100 99 95 66 10 2146
B11 0-3 2124+50 100 100 94 75 10 2116
B12 0-3 2112+50 100 86 74 56 9 2110
B13 0-3 2108+00 100 86 73 60 12 2104
B14 0-2 2072+50 100 99 80 51 11 2068
B15 0-2 2066+00 100 88 75 58 8 2064
B16 0-3 2005+00 100 87 70 34 18 2004

5.4  Structural Design Information

CIDH and Soldier Pile Wall

The structural design information of the proposed CIDH and soldier pile walls is
summarized in Table 40.
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Table 40 — Structural Design Information
Wall ID No. Flis D(lf?)meter Flis S(‘%acmg Facing Type Lagging Type
2004 25 10.0 wood
2005 3.0 8.0 wood
10.0 .
Concrete facing
2.0 3.0 with architectural
2068 35 treatment
3.0 40 None
2076 3.0 4.0

5.5 Seismic Design Analyses
5.5.1 Liquefaction

Groundwater table varies from zero to 60 feet below existing grade as presented in Subsection
4.3, Groundwater.

Based on the presence of generally medium dense to very dense soil below this depth, the job
site is not susceptible to soil liquefaction during seismic events.

5.5.2 Seismically Induced Settlement

In the absence of soil liquefaction, potential seismically induced ground settlement at the site is
negligible.

6.0 RECOMMENDATIONS
6.1 Recommendations for Shallow Foundation and Pile Foundation
6.1.1 Subgrade Preparation for Retaining Wall No. 2220

Within these portions of the proposed wall limits, on-site materials should be excavated to a
depth of five feet from the bottom of the proposed footings or to the bedrock, whichever reaches
first, and replaced with structure backfills.

The lateral extent of the over-excavation of subgrade beyond the proposed footing limits of the
wall should be at least equal to the depth of over-excavation.

6.1.2 Bearing Resistance of Spread Footing

Bearing resistances of soil under the wall foundations have been estimated assuming wall
foundations to be founded on the interpreted soil layers shown in Tables 4 to 37. The estimated
bearing resistances of footings shown in Table 38 are all greater than the imposed footing
stresses.
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During construction, if it is found that soil under wall foundations is different than assumed in
this report, this office should be notified and revisions of soil bearing resistances may be
provided, if necessary.

The top of footing should be at least 1.5 feet below finish grade. For footings constructed on
slope, the footing should be at least 4 feet away from the finish grade of the slope measuring
horizontally at the top of footing elevation.

6.1.3 Unbonded Length of Vertical Ground Anchor for RWs 2064 and 2076
The unbonded length of the vertical ground anchors should be at least 15 feet.
6.1.4 Global Stability

Global stability analysis of all walls for both static and seismic conditions indicated satisfactory
factors of safety.

6.1.5 Masonry Block on Type 736 S/SV Barrier for Retaining/Sound Wall Nos. 2074,
2118, 2130, and 2140

The proposed retaining/sound walls will be supported by drilled shafts as shown in Caltrans
Sound Wall, Masonry Block on Type 736 S/SV Barrier, Standard Plans (May, 2010). The
friction angles of subsurface soils summarized from Tables 4 to 37 may be used for walls and
piles selection.

6.1.6 Pile Design Parameters for RW/SW 2140 (Sta. 2137+49.12 to 2140+24.94)

The designed pile data is summarized in Table 41. Pre-drilling will be needed for the 10 piles
proposed near the existing drainage structure. The bottom elevation of the pre-drilled holes is
893 feet and the tip elevation of the pre-drilled piles is 870 feet.
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Table 41 — Pile Data Table

Service State : ] : - ] No_m_mal
Cut-off Load Nominal Design Tip | Specified Tip Driving
Pile Type Elevation (kips)/Pile Resistance| Elevation Elevation Resistance
(ft) : (kips) (ft)* (ft) Required
(Compression) (kips)
922.75 892.5/869.5 | 892.5/869.5
923.75 893.5 893.5
924.75 894.5 894.5
( Angrlr?:tsiv?ao“v") 925.75 90 180 895.5 895.5 180
926.75 896.5 896.5
927.75 897.5 897.5
928.75 898.5 898.5

Note: * Design tip elevations are controlled by compression

Group Effect

For driven pile groups in cohesionless soil, the nominal axial resistance of the pile group is the
sum of the nominal resistance of all of the piles in the group.

The efficiency factor should be 1.0 where the pile cap is or is not in contact with ground for a
center-to-center pile spacing of 2.5 diameters or greater.

6.1.7 Corrosion Evaluation

Minimum resistivity and pH tests were conducted on composite samples at various depths
performed for the proposed retaining/sound walls and pertinent bridges. The test results are
summarized in Table 42. Based on Caltrans Corrosion Guidelines, version 1.0, September 2003,
the test results indicate that the soils at this site are considered non-corrosive.
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Table 42 — Soil Corrosion Test Summary

Minimum .
Location Nusn|1(l:3er Resistivity pH Chlorl(der(r:];)ntent Sulfa(te Cr:T:))ntent
(Ohm-Cm) PP PP
R-10-104 C702343 1,221 6.64 N/A N/A
R-10-105
R-10-106 C702344 1,020 7.23 N/A N/A
R-10-108 C702350 1,638 9.9 N/A N/A
R-10-114 C702345 1,003 7.45 N/A N/A
R-10-118
R-10-122 C702346 6,903 7.53 N/A N/A
R-10-145 C702349 4,807 8.02 N/A N/A
R-11-221 C702368 891 6.7 15 434
R-11-224 C702369 2,862 7.7 N/A N/A
R-11-225 C702370 1,298 7.6 N/A N/A
R-11-226 C702371 2,228 7.5 N/A N/A
R-11-227 C702372 675 7.3 398 163

Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following conditions exist:
Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the pH
is 5.5.or less. It is the practice of Caltrans Corrosion Technology Section (with the exception of MSE Walls) if the minimum
resistivity of the sample is greater than 1000 ohm-cm and the pH is greater than 5.5, the sample is considered to be
noncorrosive.

6.2 ERS Type-Specific Recommendations
6.2.1 Special Design ERS
6.2.1.1 Soil Nail Wall

For the design of the recommended soil nail walls, the computer program SNAILZWIN was
used. Following are the geotechnical design criteria for the soil nail walls:

. Static Case
Minimum Factor of Safety: 1.5

. Seismic Case
Minimum Factor of Safety: 1.1

Non-dimensional horizontal seismic coefficient ky,: = 0.2

The results of design calculation are summarized in Tables 43 to 49.
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Table 43 — Design Information for Soil Nail Wall No. 2093
mCD
5 s2 <
R = =
Max. il UEHS LIEYs Pullout ? $335 3
. Nail Vertical |Horizontal ; @ = LU 9
Wall Station Wall ; : Resistance < 2
mey® N F - Embedment Nail Nail i @
Zone | (“B” Line) | Height " ] Qd
(1) Length Spacing | Spacing (Ib/ft) T __ o
(ft) (ft) (ft) S8 = | E
s Nl ® 7
<SS B | O
2093+75 to
1 2101400 8.5 10 5 5 2,720 75 |1 1.0 30 | 38
2101+00 to
2 2109+00 7.7 10 5 5 2,720 75 |1 1.0| 30 | 38
2109+00 to
3 2115+00 10.4 20 5 5 2,720 75 |1 1.0 30 | 38
2115+00 to
4 5121400 11.7 20 5 5 2,720 75 |1 1.0| 30 | 38
2121+00 to
5 5125400 25.7 35 5 5 3,200 75 |1 1.0| 30 | 38
2125+00 to
6 5127450 34.5 35 5 5 3,200 75 |1 1.0| 30 | 38
2127+50 to
, 2127+96 34.4 30 5 5 3,200 75 |1 1.0 30 | 38
2127+96 to
2128+50 32.7 30 4 4 3,200 75 |1 1.0 30 | 38
2128+50 to
8 2129+50 30.5 25 4 4 3,200 75 |1 1.0| 30 | 38
2129+50 to
9 2130+50 26.6 20 4 4 3,200 75 |1 1.0 30 | 38
2130+50 to
10 2132450 23.1 15 4 4 3,200 75 |1 1.0 30 | 38
2132+50 to
y 2134473 14.7 10 4 4 3,200 75 |1 1.0 30 | 38
2134+73 to
2135+08.21 45 9 4 4 3,200 75 |1 1.0| 30 | 38
Notes:

1.  Wall height is a vertical distance from the finished grade of roadway to the finished grade behind the wall.

2. Inclination angle of nails is 15 degree measured from horizontal.

3. The first row of the nails is placed 2.5 feet below the finished grade behind the wall for nail spacing of 5 feet.
The first row of the nails is placed 2.0 feet below the finished grade behind the wall for nail spacing of 4 feet.

4. Pullout resistance of the soil nail should be tested through verification and proof test in accordance with the test
procedure of the Special Provisions.

5. For structural design, appropriate structural factor of safety should be applied.
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Table 44 — Design Information for Soil Nail Wall No. 2104
= : % 2 : 2|
Min. Max. Max. o £z3524
Max. 3 ] : Pullout 3] =5c2%
Wall | Station | Wall Tl Vertical | Horizontal | p o i ance o -8
B [ F - Embedment Nail Nail 2 [vd
Zone | (“B” Line) | Height " ] Qd
f Length Spacing | Spacing = o
(ft) (Ibffty o |82 2 | €
(ft) (ft) (ft) s=|s<| = | €
S2lE2 8| O
O~ 8S=s| B @
D (n
2104+49.34
1 to 7.4 10 5 5 2,720 75 | 1.0 | 30 | 38
2104+97.34
2104+97.34
2 |to 18.3 20 4 4 3,620 75 | 1.0 | 30 | 38
2107+65.00
2107+65.00
to 25.0 30 4 4 3,620 75 | 1.0 | 30 | 38
3 2109+75.00
2109+75.00
to 13.0 10 4 4 3,620 75 | 1.0 | 30 | 38
2110+25.00
Notes:

1. Wall height is a vertical distance from the finished grade of roadway to the finished grade behind the wall.

2. Inclination angle of nails is 15 degree measured from horizontal.
3. The first row of the nails is placed 3.5 feet below the finished grade behind the wall, and nail spacing needs to
be adjusted in areas with geometric constraints.
4. Pullout resistance of the soil nail should be tested through verification and proof test in accordance with the test
procedure of the Special Provisions.
5. For structural design, appropriate structural factor of safety should be applied.
Table 45 — Design Information for Soil Nail Wall No. 2110
‘o
S e =
g = =
Max. Rl IS VS Pullout 3 S38083
. Nail Vertical |Horizontal : o =W 9
Wall Station Wall . : Resistance < 2
B 1 A - Embedment Nail Nail 2 o
Zone | (“B” Line) | Height " ] Qd
Length Spacing | Spacing = o
(ft) (Ib/ft) o |2~ o | =
(ft) (ft) (ft) T oo £ S =
S2leE2 8| o
(Gl .‘DE S I
2110+25.00
1 |to 15.0 10 5 5 2,720 75 | 1.0 | 30 | 38
2113+50.49
Notes:

1.  Wall height is a vertical distance from the finished grade of roadway to the finished grade behind the wall.

2.
3.

be adjusted in areas with geometric constraints.

4.

procedure of the Special Provisions.

Inclination angle of nails is 15 degree measured from horizontal.
The first row of the nails is placed 3.5 feet below the finished grade behind the wall, and nail spacing needs to

For structural design, appropriate structural factor of safety should be applied.

Pullout resistance of the soil nail should be tested through verification and proof test in accordance with the test
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Table 46 — Design Information for Soil Nail Wall No. 2116
)
ma = % 2 % 0
Min. Max. Max. o = 20 %S
Max. 3 ] : Pullout 3] =5c2%
Wall Station Wall N Vertl_cal Horlzo_ntal Resistance o < * 8
B [ F - Embedment Nail Nail 2 [vd
Zone | (“B” Line) | Height " ] Qd
f Length Spacing | Spacing = o
(ft) (Ib/ft) o |~ o | =
(ft) (ft) (ft) oco=|o<s| S =
S22 8| @
O~ 8S=s| B @
D (n
2115+54.00
1 |to 13.0 15 4 4 2,720 75 | 1.0 | 30 | 38
2116+50.00
2116+50.00
2 |to 27.6 25 4 4 2,720 75 | 1.0 | 30 | 38
2126+00
2126+00
3 |to 20.0 20 4 4 2,720 75 | 1.0 | 30 | 38
2127+87.93

Notes:
1. Wall height is a vertical distance from the finished grade of roadway to the finished grade behind the wall.

2. Inclination angle of nails is 15 degree measured from horizontal.
3. The first row of the nails is placed 3.5 feet below the finished grade behind the wall, and nail spacing needs to

be adjusted in areas with geometric constraints.
4. Pullout resistance of the soil nail should be tested through verification and proof test in accordance with the test

procedure of the Special Provisions.
5. For structural design, appropriate structural factor of safety should be applied.

Table 47 — Design Information for Soil Nail Wall No. 2145

[} ‘o
% 282579
A = =
Max. L0 e EDS: Pullout ) S2383
- Nail Vertical |Horizontal : @ =00
Wall Station Wall : . Resistance < 9
DD 01 F . Embedment Nail Nail 4 [v4
Zone | (“B” Line) | Height . : Qd
Length Spacing | Spacing = o
(ft) (Ib/ft) © O~ o | =
(ft) (ft) (ft) s o< S =
sSCle2| & 2
Gl .‘DE ST
2144+88.16
to 5 5
2154+90.10
1 5154+90.10 14.5 10 2,720 75 (1.0 |30 | 38
to 4 4
2157+58.21

Notes:
1.  Wall height is a vertical distance from the finished grade of roadway to the finished grade behind the wall.

2. Inclination angle of nails is 15 degree measured from horizontal.
3. The first row of the nails is placed 3 feet below the finished grade behind the wall, and nail spacing needs to be

adjusted in areas with geometric constraints.
4. Pullout resistance of the soil nail should be tested through verification and proof test in accordance with the test

procedure of the Special Provisions.
5. For structural design, appropriate structural factor of safety should be applied.
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Table 48 — Design Information for Soil Nail Wall No. 2161
Min. Max. Max. 3 £z3524
Max. 3 ] : Pullout 3] =5c2%
Wall | Station | Wall | sz'l Ve[\:t'.?al Horll\lquntal Resistance @ 3
Zone | (“B” Line) | Height |- Pedment al al Qd*
Length Spacing | Spacing = o
(ft) () (ft) () by 1o 8= £ | €
SZleg| 8| o
GZ8E| | ©
& (07)]
2160+59.47
1 to 7.0 10 5 5 2,720 75 (1.0 | 30 | 38
2163+93.02

Notes:
1. Wall height is a vertical distance from the finished grade of roadway to the finished grade behind the wall.

2. Inclination angle of nails is 15 degree measured from horizontal.
3. The first row of the nails is placed 1.67 feet below the finished grade behind the wall, and nail spacing needs to

be adjusted in areas with geometric constraints.
Pullout resistance of the soil nail should be tested through verification and proof test in accordance with the test

procedure of the Special Provisions.
5. For structural design, appropriate structural factor of safety should be applied.

4.
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Table 49 — Design Information for Soil Nail Wall No. 2166

o 8
Max Max mE § g @ g
. 0 o] O = =
o Max. Wall| Min. Nail | Vertical |Horizontal Repslij,l,l';\l:ltce & = '% <
- Station Height | Length Nail Nail 2 < g
one . . Qd
(ft) (ft) Spacing | Spacing (Ib/ft) © g | o o
(ft) (ft) s=|zs<| & | €
SQOlE 2| 8 2
O 8S8<=| N %
&
2165+38.69
1 “B” Line to 15.0 15 4 4 2,950 75 |1 1.0 | 30 | 38
66+00 LOL
66+00 to
2 67+00 20.0 25 4 4 2,950 75 | 10| 30 | 38
LOL
67+00 to
3  69+50.00 32.0 40 4 4 3,620 75 |1.13] 30 | 38
LOL
69+50.00 to
4 71+00 LOL 40.0 50 4 4 4,200 75 (1.27| 30 | 38
71+00 to
5 73+00 LOL 43.5 50 4 4 4,200 75 (1.27| 30 | 38
73+00 to
6 75+70.72 LOL 41.0 50 4 4 4,200 75 (1.27| 30 | 38
75+70.72 to
7 77420 LOL 50.0 50 4 3 4,200 75 (1.27| 30 | 38
77+20.00 to
8 [78+65.00 38.5 30 3 3 4,200 75 1113 30 | 38
LOL
78+65.00 to
9 [79+50.00 27.2 25 3 3 4,200 75 1113 30 | 38
LOL
79+50.00 to 3 3
79+54.7 LOL
10 t709+54'7 LOL | 939 20 3200 | 75 |1.13| 30 | 38
2185+40.00 4 4
“B” Line
Notes:

1. Wall height is a vertical distance from the finished grade of roadway to the finished grade behind the wall.

2. Inclination angle of nails is 15 degree measured from horizontal.

3. The first row of the nails is placed 3.5 feet below the finished grade behind the wall, and nail spacing needs to
be adjusted in areas with geometric constraints.

4. Pullout resistance of the soil nail should be tested through verification and proof test in accordance with the test
procedure of the Special Provisions.

5. For structural design, appropriate structural factor of safety should be applied.

For the seismic stability analysis, pseudo-static method was used. In the pseudo-static method,
the earthquake-induced forces of inertial varying in time are replaced by equivalent pseudo-static
force acting on the center of gravity of the analyzed block.
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Soil Nail layout

. Soil nails should be placed in a generally rectangular pattern.

. Soil nail lengths should be uniform throughout each wall zone.

. The bottom of the wall should be at least two feet below the finished grade.

. In the wall zone with five-foot maximum spacing, the bottom row of soil nails should be

placed no more than three feet above the finished grade. At locations where the locations
of the bottom row of soil nails need to be adjusted to accommodate the above
requirement, place the bottom row of soil nails three feet below the soil nails above.

. In the wall zone with four-foot maximum spacing, the bottom row of soil nails should be
placed no more than two feet above the finished grade. At locations where the locations
of the bottom row of soil nails need to be adjusted to accommodate the above
requirement, place the bottom row of soil nails two feet below the soil nails above.

Soil Nails and Underground Utilities Conflict Mitigation

To avoid conflict with underground utilities, soil nail inclination should be adjusted to maintain a
minimum clearance of 6 inches between soil nails and utilities, and adjacent soil nails. The
maximum allowable rotation of soil nail alignment is 10 degrees both horizontally and vertically.

Search Limits of Analyses

Potential failure surfaces were searched and analyzed based on the following criteria:

o Upper search limit: extending a distance of three times the wall height horizontally from
the top of the wall; and

o Lower search limit: at finished grade in front of wall.

Horizontal drain for RW 2093

One row of slotted PVC pipe (SCH 80, four-inch in diameter, 42 slots per linear foot, 4 rows of
slots, and 0.01-inch wide slot) wrapped with Class “A” filter fabric should be placed at a spacing
of 50 feet from Station 2112+00 to 2127+00. The lengths of horizontal drain should be at least
50 feet from Station 2112+00 to 2124+00 and 30 feet from Station 2124+00 to 2127+00. The
inclination of drain should be 5 degree measured from horizontal.

Slope Protection and Rockfall Mitigation

Loose materials were observed on slopes above some proposed retaining walls during site
investigation. To prevent potential surficial failure and rockfall, mitigation is needed. A sketch of
rockfall fence is shown in Figure 2, and options and locations of the areas that require mitigation
are summarized in Table 50.
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Table 50 — Surficial Failure and Rockfall Mitigation
WSI(I) ID Stations Mitigation Method Note
2104+87.34 to 2110+25.00 | ockfall fence and Rockfall
2104 “B” Lj drapery (wire mesh covering --
ine
the slope face)
2116 211 5.+54'00 t0 2126+13.00 Rockfall fence --
B” Line
. 5 foot wide bench is
2161 ?‘I?Oj—G0.00 to 2164+25.78 Rockf_all drapery (wire mesh not required at the
B” Line covering the slope face)
top of the wall
2166 2165+34.00 to 2184+19.16 Rockfall fence _

“‘B” Line

6.2.1.2 Ground Anchor Wall

Ground anchor soldier pile wall with cast-in-place concrete facing is recommended for RWs
2004 and 2005 (Barranca Street OC Bridge abutments).

Ground anchors should be inclined 15 degrees (no less than 10 degrees) from horizontal.

Unbonded Length

The unbonded length of the ground anchors should be at least 15 feet.

Lateral Earth Pressure

Ground anchor walls should be designed to resist a trapezoidal lateral earth pressure as shown in
Figure 3. To estimate lateral earth pressure, soil engineering properties shown on Tables 8 and

10 can be used.

In addition to these pressures, retaining wall should be designed to resist footing loads imposed
by the existing abutments.

Lateral resistance of facing elements can be assumed to be provided by passive pressure below
the bottom of excavation. Allowable passive pressure equivalent to a fluid pressure of 350
pounds per cubic foot is recommended. We recommend using a triangular earth pressure
distribution increasing linearly with depth of the excavation with a limiting passive earth
pressure of 4,000 1b/ft*.
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7.0 CONSTRUCTION CONSIDERATIONS
7.1 Notes for Specification Development
SS Section 19 Earthwork

Section 19-3.03A Unstable Material below the Footings

Within these portions of the proposed wall limits, on-site materials should be excavated to a
depth of five feet from the bottom of the proposed footings or to the bedrock, whichever reaches
first, and replaced with structure backfills.

Structure No. Begin Station End Station

RW 2220 21+50.00 "H1" Line 22+83.00 "H1" Line

Section 19-3.03B(1) Surface or Ground Water is Expected during Structure Excavation

Seasonal rainfall and fluctuating groundwater elevations may result in perched groundwater to be
encountered in wall footing excavations. Dewatering system may be required.

SS Section 46 Ground Anchors and Soil Nails
SS 46-2 Ground Anchors

Section 46-2.03A Geotechnical Issues during Ground Anchor Installation

. Cave-in potential of the slope materials should be anticipated in areas with granular
materials, cobble, and boulder during ground anchor wall construction.

. Special equipment may be needed for ground anchor construction because boulder size
rock debris and dense soil materials were observed during subsurface exploration.

. A monitoring program must be implemented to monitor the stability of the existing
abutments of Barranca Ave bridge during ground anchor and soldier pile installation. In
the event of any vertical or lateral movement occurs, construction must be stopped
immediately. Mitigation measures must be proposed by the contractor and accepted by
the Engineer before construction resume.
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SS 46-3 Soil Nails

Section 46-3.01D(2)(b)(iii) Two Percent of Total Number of Production Soil Nails

Wall ID No. Total Production Soil Nails 2% of Total Production Soil Nails
2093 2,710 55
2104 603 12
2110 113 3
2116 1,712 35
2145 556 12
2161 118 3
2166 3,165 63

Section 46-3.03A Geotechnical Issues during Soil Nail Installation

. Special equipment may be needed for the soil nail wall construction because boulder size
rock debris and dense soil materials were observed during subsurface exploration.

. Cave-in potential of the slope materials should be anticipated in areas with granular
materials, cobble, and boulder during the soil nail wall construction.

. Hard excavating into bedrock and seepage water should be anticipated during soil nail
wall construction.

. Seepage water should be anticipated during soil nail wall construction.
SS Section 49 Piling
SS 49-1 General

Section 49-1.03 Expected Difficult Pile Installation

. Hard driving resistance should be expected within bedrocks for precast concrete pile
installation.

. Pre-drilling, if needed, should be approved by the Engineer before pile construction.

. Pre-drilling, if used, should be considered in the driveability analysis.

Section 49-3.02C(1) Drilling Sequence for CIDH Piling Center-to-Center Spacing less than 3
Pile Diameters

o Pile construction sequence is important for pile groups with center-to-center (CTC)
spacing equal to or less than three times of pile diameter. Construction of adjacent piles
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should be performed only after the Portland cement concrete of the previously installed
piles properly set and developed adequate strength.

o A monitoring program must be implemented to monitor the stability of the existing
structures during CIDH pile installation for RWs 2068 and 2076. In the event of any
vertical or lateral movement occurs, construction must be stopped immediately.
Mitigation measures must be proposed by the contractor and accepted by the Engineer
before construction resume.

o In the event of caving of soil or water seepage into the pile excavation, casing should be
used. Casing may be pulled as the pile excavation is filled with concrete.

7.2 Non-Standard Special Provisions (NSSPs)
Section 46-3.01D(2)(b)(1) General

A minimum bonded length of 8 feet may be used in determining the test load for the following
retaining walls.

Wall ID No. Begin Station End Station

2093

2133+87.00 “B” Line

2135+08.21 “B” Line

2110

2110+25.00 “B” Line

2113+50.49 “B” Line

2145

2154+90.10 “B” Line

2157+58.21 “B” Line
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8.0 APPENDICES

. APPENDIX A: FIGURES

. APPENDIX B: PHOTOS OF CORE BOXES

. APPENDIX C: LABORATORY TEST RESULTS

. APPENDIX D: ANALYSES AND CALCULATIONS

If you have any questions or comments, please contact Hung Po Yang (916) 227-4534

é/ﬁc/m_!; _tf

Cc: Mehdi Salehinik, PM
Douglas Brittsan
Mike Pope
Gabriel Galo
Ulysses Smpardos
Dawit Worku
Structure Construction R.E.
Kirsten Stahl — D7 DME
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e
> or = 1 foot distance :
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Height to be >or=
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FIGURE 2 - ROCKFALL FENCE
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7'y 7'y 7'y
H; 2/3H;
v
7'y
v q
Thi ) g
H, P,
v o =
H Tho d 1/3H if only one anchor
T X > v
7'y
H, . 2/3(H-H,) if only one anchor
2/3 Hy+ if more than one anchor
\ 4 \ 4 > \ 4

H = Total excavation depth (ft)

H, = Distance from ground surface to uppermost ground anchor (ft)

H,+; = Distance from base of excavation to lowermost ground anchor (ft)

Thi = Horizontal load in ground anchor I (kip/ft)

P, = Maximum ordinate of pressure diagram = (K, ys H*)/[1.5H-0.5H;-0.5Hy:,] (ksf)
Vs = effect unit weight of soil (kcf)

K, = active earth pressure coefficient

FIGURE 3 - LATERAL EARTH PRESSURE
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Appendix C

Laboratory Test Results



y <Rudy_C_Lopez@dot.ca.gov> To <yoojoong_choi@dot.ca.gov>
e 05/17/2010 09:02 AM cc

bcc

Subject Corrosion Test Summary Report - Soil, EA: 07-119341 (Corr. # CR100371)

Division of Engineering Services

Materials Engineering and Testing Services
Corrosion Technology Branch

Report Date: 5/17/2010

Reported By: Lopez, Rudy

CORROSION TEST SUMMARY REPORT - Soil/Water

Bridge Name: VIA VERDE UC

Bridge Number: 53-0870

EA No.: 07-119341

Dist/Co/Rte/PM or KP: 07 / LA /10 /40.46

SIC Number sample Location Sample
(TL101) P Type
SOIL CUTTING BULK/A-09-011&

C701104 N 09-0118.012 soIL A09.012 3689 6.69

Minimum Resistivity'’ pH Chloride Content’ Sulfate Content’

Sample Depth »
S (ohm-cm) (Ppm) (ppm)

This site is not corrosive to foundation elements (see note below for MSE wall backfill).

Note: For MSE wall structure backfill material, minimum resisitivity must be 2000 ohm-cm or greater,



pH must be between 5.5 and 10.0, chloride content must not be greater than 250 ppm,
and sulfate content must not be greater than 500 ppm.

"CTM 643, °CTM 422, ‘CTM 417



<Rudy_C_Lopez@dot.ca.gov To <hung_po_yang@dot.ca.gov>
>

CcC

08/13/2010 08:06 AM
bcc

Subject Corrosion Test Summary Report - Soil, EA: 07-119341, EFIS
0700000097 (Corr. #s CR100562-CR100570)

History: & This message has been replied to and forwarded.

Division of Engineering Services

Materials Engineering and Testing Services
Corrosion Technology Branch

Report Date: 8/13/2010

Reported By: Lopez, Rudy

CORROSION TEST SUMMARY REPORT - Soil/Water

Bridge Name:

Bridge Number:

EA No.: 07-119341

EFIS No.: 0700000097

Dist/Co/Rte/PM or KP: 07 / LA /10 /37/42

SIC Minimum Chloride Sulfate
Sample Sampl

Number > & e Type Sample Depth Resistivity' pH Content’  Content’
(TL101) (ohm-cm) (Ppm) (ppm)
5, 15
C702343 SOIL Lo o 1221 6.64
10FEET/R-10-105;
C702344 SOIL 5,15 1020 7.23
FEET/R-10-106
C702345 SOIL Sl 1003 7.45
FEET/R-10-114
10
C702346 SOIL  FEET/R-10-118:10 6903 7.53
FEET/R-10-122
10
C702347 SOIL  FEET/R-10-133:10 1075 7.77
FEET R-10-136
C702348 SOIL 10,20 932 7.83 35 100
FEET/R-10-138
C702349 SOIL 5 FEET/R-10-145 4807 8.02
C702350 SOIL 15 FEET/R-10-108 1638 9.90
C702351 SOIL L0115 ) 996 8.58 81 51

FEET/R-10-110



This site is not corrosive to foundation elements (see note below for MSE wall backfill).

Note: For MSE wall structure backfill material, minimum resisitivity must be 2000
ohm-cm or greater,

pH must be between 5.5 and 10.0, chloride content must not be greater than 250 ppm,
and sulfate content must not be greater than 500 ppm.

"CTM 643, °CTM 422, ‘CTM 417



<Rudy_C_Lopez@dot.ca.gov To <hung_po_yang@dot.ca.gov>
>

cc

07/26/2011 09:41 AM
bcc

Subject Corrosion Test Summary Report - EA: 07-119341, PID
0700000097 (Corr. #s CR110323-CR110327)

Division of Engineering Services

Materials Engineering and Testing Services

Corrosion And Structural Concrete Field Investigation Branch
Report Date: 7/26/2011

Reported By: Lopez, Rudy

TEST SUMMARY REPORT - Soil/Water

Bridge Name:

Bridge Number:

EA No.: 07-119341

EFIS No.: 0700000097

Dist/Co/Rte/PM or KP: 07 / LA /10 /37/42

SIC

Number
(TL101)

C702368

C702369

C702370

C702371

C702372

sample  Samol Minimum Chloride Sulfate
P P' sample Depth  Resistivity' pH Content’  Content’
Location e Type 2
(ohm-cm) (ppm) (ppm)
BULK,SPT 1,15,&75 FEET/ 6.7
saMpLe 9 BORE#R-11-221 891 1 15 434
1.5 FEET/BORE 7.7
BULK  SOIL FLd 2862 9
BULK + 0-2, 25, 45 FEET/ 76
SPT SOIL BORE #R-11-225 1298 2
BULK + 1.5, 15 FEET/ 75
SPT SOIL BORE #R-11-226 2228 5
5, 28, 80 FEET/ 7.3
SPT SOIE 7 675 3 398 163

This site is not corrosive to foundation elements (see note below for MSE wall backfill).

Note: For MSE wall structure backfill material, minimum resisitivity must be 2000
ohm-cm or greater,

pH must be between 5.5 and 10.0, chloride content must not be greater than 250 ppm,
and sulfate content must not be greater than 500 ppm.



"CTM 643, °CTM 422, ‘CTM 417



DIRECT SHEAR TEST REPORT

‘IZOOD 1 3 1 1 3 1 1 } 1 1 I 1 } 1 ! 1 1 } 1
] ‘ -1 | c = 1.93+003 pdf |
10000 —---+- -+ p =205 '
. ‘ | L] |tan ¢ =0.37 .
% 8000 —f S N Ta— s S R
Q 3 | ot
3 _ T :
0 : i
L : =
e -0 00 e s ST PPITTE. SUPPPEPPRR IS N, VU SV | S dranmasnmanngbannge dilonns R SS—
0 ; "
[0 i & 2 e
< | i
e ! : |
5 4000 oo ST SR | I s T e ;
2000 —-£- ..' ............ . L, ol - . S \\ ! L -
! : e o o / \ :
- L 4/ '/ Y A ! L
: ! ! £ A
0 T | T i T | T T f| - —‘[ T I T ‘ i — | T [y T f T
0.0 0.1 0.2 0.3 0.4 0 2000 4000 6000 8000 10000 12000 14000 16000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol 0] A O
Test No. DS10090ADS10090B|DS10090C|
S et el Sample No. SO1-1 | SO01-1 | SO1-1
. L Shape Circular | Circuler | Circular
Dimension, in 2.375 2375 2575
Area, in2 4.4301 | 4.4301 | 4.4301
__| Height, in 1 1 1
Z% Water Content, % 42.00 42.35 41.36
~ | Dry Density, pcf 78.425 | 76.963 | 79.629
Saturation, % 98.66 96.07 100.00
Void Ratio 1.1493 | 1.1901 | 1.1168
Consol. Height, in 0.98296 | 0.98502 | 0.97894
Consol. Void Ratio 14128 | 19573 | 10722
Water Content, % 41.67 45.03 38.44
o | Dry Density, pcf 79.113 | 76.001 82.589
; T v
i | Saturation, % 99.51 99.83 99.72
, Void Ratio 1.1306 | 1.2178 | 1.0409
0.04 ——— 1 Normal Stress, psf 1000.5 | 2002.8 | 4000
g Bl W2 DG D Mox. Shear Stress, psf | 1469.3 | 3938.5 | 3009.5
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 1432.8 | 31251 3009.5
Time to Failure, min 34.73 12.821 56.84
Project: |-10 HOV WIDENING Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.70 2.70 2.70
Project No.: 07-119341 Liquid Limit — i ———
Boring No.: R-10-102 Plastic Limit i s s
Sample Type: BRASS Plasticity Index = e o
Description: Moist, Very Firm w/Stiff Clods, Brown, Silty Clay. Patched. i 3
Remarks: ASTM D 3080. 2 Vs

Tue, 05-0CT-2010 13:55:49



DIRECT SHEAR TEST REPORT

L e B e S e e S
. - 1 [c = 34164003 pdf | —
5000 —f--++se-eee- e - o | ¢ =290 : ' -
1)\ L] |tan¢ =055 i
R .
g, 3000—_ """"""""""" — ‘ / - —
5 | /| |
1 2000 ~poffprosmeemrmm g tsseanene il v =
1000_ ......................... L S TP | S - A TRE.| N GY. SR | P — i, .............. -
0 —1 - ™ 1 7 — T T T T
0.0 0.1 0.2 0.3 0.4 0 500 1000 1500 2000 2500 3000 3500 4000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol o A O
Test No. DS10091ADS10091BDS10091C
e B e Sample No. S01-1 | SO1-1 | S01-1
. | ‘ ' L Shape Circular | Circular | Circular
Dimension, in 2.378 2.375 2.375
Areaq, in"\2 4.4301 4.4301 4.4301
& _ | Height, in 1 1 1
; % Water Content, % 20.15 19.97 20.07
g = [ Dry Density, pcf 100.7 | 98.633 | 100.7
= Saturation, % 80.75 | 76.04 | 80.41
e Void Ratio 0.67388 | 0.70891 | 0.67388
S Consol. Height, in 0.98478 | 0.98847 | 0.98648
e Consol. Void Ratio 0.64841 | 0.68921 | 0.65126
g Water Content, % 29.89 29.90 25.62
E Dry Density, pcf 93.034 82.95 99.327
iC | Saturation, % 99.41 99.26 99.25
5 5 Void Ratio 0.81176 | 0.81339 | 0.69697
0.02 T | T | T i T Normal Stress, psf 674.06 1340.6 | 2683.7
0.0 H(())l:r‘jz. DEF%;MATIOEE‘,SM L Max. Shear Stress, psf 3868.9 | 4032.9 | 4939.5
Ult. Shear Stress, psf 1062.9 | 1777.8 2445
Time to Failure, min 5.1801 | 7.8405 | 5.7761
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.70 2.70 2.70
Project No.: 07-119341 Liquid Limit e - i
Boring No.: R-10-105 Plastic Limit — —— ———
Sample Type: BRASS Plasticity Index -—- - -—- 2
Description: Moist, Very Stiff, w/Hard Clods, Tan w/White, Clayey Silt. Patched. \ i
Remarks: ASTM D 3080. 7 VS

Mon, 04-0CT-2010 16:44:28



DIRECT SHEAR TEST REPORT

5000 1 1 1 ! 1 } 1 1 1 } 1 1 I ~ 1 1 l 1
’ i T c = 871 psf // -
5000 — b ¢ =453 | e S e =
] L ] [tong =10 , I
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& 3000 ; 4z E: L
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O T I T I T I T T | T I T I T | T l T I T l T
0.0 0.1 0.2 0.3 0.4 0 1000 2000 3000 4000 5000 6000 7000 8000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol 0] A O
Test No. DS10092ADS10092BDS10092C
-0.010 —_— Sample No. So1 So1 So1
Shape Circular | Circular | Circular
e — Dimension, in 1.944 | 1.944 | 1.944
Area, in2 2.9681 2.968" 2.9681
= _ | Height, in 1 1 1
e o
.. ~-0.000 — -E' Water Content, % 57.20 50.58 55.49
% ~ | Dry Density, pcf 60.581 | 66.742 | 61.993
53 Saturation, % 85.78 88.46 86.24
& 0.005—
I Void Ratio 1.8338 | 1.5722 | 1.7693
E Consol. Height, in 0.98804 | 0.98961 | 0.98047
x 0.010+ Consol. Void Ratio 1.7999 | 1.5455 | 1.7152
>
Water Content, 7% 64.62 57.12 60.25
B E Dry Density, pcf 60.143 | 66.753 | 62.907
= | Saturation, % 95.82 99.93 95.82
i Void Ratio 1.8545 | 1.5718 | 1.7291
T Normal Stress, psf 1012.5 | 2000.1 4000.3
aF 81 DR G G4 Max. Shear Stress, psf | 2008.4 | 2717.9 | 4966.8
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 1340.7 2280.2 4297.7
Time to Failure, min 2.7046 | 16.936 | 15.342
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.75 2.75 2.75
Project No.: 07-119341 Liquid Limit Fe= s =
Boring No.: R-10-116 Plastic Limit ot e e
Sample Type: BRASS Plasticity Index —— i i
Description: Moist, Very Stiff to Hard, Orangish Tan, Silt. Patched. e %
Remarks: ASTM D 3080. W s

Mon, 04-0CT-2010 15:33:49



DIRECT SHEAR TEST REPORT

6000 1 1 . 1 1 1 !r 1 ! 1 Ii 1 } 1 /| E 1 : -I.
7 i T ¢ = 1.84e+003 péf ”
5000 —f-----mmmmmmmtm b — - ¢ =280 e
J L 4 tan ¢ = 0.53
w4000 — U S — - g
b : A : H
o 1 S i 5 | i
n ] :
L) ' :
o ! o
= ' '
x ! : -
< .
Lud H
T : ! =
g :
i N\
x____:__‘___%___e) I‘.‘/ fl \,; : I \\ |
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0 T I T I T I T T I II i T l T i T il T ' T | T
0.0 0.1 0.2 0.3 0.4 0 1000 2000 3000 4000 5000 6000 7000 80CO
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol o A &
Test No. DS10093ADS10093B[DS10093C
-0.01 —_— Sample No. S01-1 | S01-1 | SO1-1
Shape Circular | Circular | Circular
Dimension, in 1.944 1.944 1.944
Area, in"2 2.9681 2.9681 2.9681
c - Height, in 1 1 1
= -E Water Content, % 35,16 33.08 3523
g = |Dry Density, pef 81.759 | 85.353 | 81.245
= Saturation, % B9.43 | 91.63 | 88.51
% Void Ratio 1.0616 | 0.97481 | 1.0746
S Consol. Height, in 0.97324 | 0.98263 | 0.96363
i Consol. Void Ratio 1.0064 | 0.9405 | 0.99919
>
Water Content, % 39.40 35.79 37.76
_E Dry Density, pcf B1.479 | 85.474 | B3.398
- | Saturation, % 99.55 99.42 99.84
) i Void Ratio 1.0687 0.872 1.0211
0.05 T I T i T T T Normal Stress, psf 1005.2 | 2005.6 | 4002.9
2 21 BRI A3 04 Max. Shear Stress, psf | 2474.8 | 2747.7 | 4014.6
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 883.05 2415 2801.5
Time to Failure, min 2.8256 | 4.2737 | 4.8696
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.70 2.70 270
Project No.: 07-119341 Liquid Limit S s e
Boring No.: R-10-117 Plastic Limit — o e
Sample Type: BRASS Plasticity Index - iy s

Description: Moist, Very Stiff, Tan-Mottled, Silty Clay

Remarks: ASTM D 3080.

Tue, 05-0CT-2010 09:32:42



DIRECT SHEAR TEST REPORT

6000 1 ! 1 ! 1 ! 1 1 ! 1 ! I ! 1 ! 1 L 1 1 ! 1
1 © 7 | c = 201e+003 psf | e
5000 L el ¢ = 255 i ‘ -
| L 1 |tong¢ =048 i
%= 4000 — e ). o T ,.\ PSS
o : | i : LN
i : ol * . :
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0.0 0.1 0.2 0.3 0.4 0 1000 2000 3000 4000 5000 6000 7000 8000
' HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol © A O
Test No. DS10094ADS10094B|DS10094C]
-0.00 : : ' ‘ Sample No. S01 S01 S01
. L Shape Circular | Circular | Circular
Dimension, in 1.944 1.944 1.944
Area, in2 2.9681 2.9681 2.9681
” __ | Height, in 1 1 1
Gl o
= E Water Content, % 5.77 4.55 52.88
g " | Dry Density, pcf 108.97 107.3 | 84.711
z Saturation, % 27.58 | 20.83 | 88.07
@]
b Void Ratio 0.57546 | 0.59996 | 1.0266
E : Consol. Height, in 0.96507 | 0.91814 | 0.96785
5 Consol. Void Ratio 0.52044 | 0.469 |0.96145
> :
| Water Content, % 16.37 13.28 34.85
0.10 - i B S | Dry Density, pcf 110.76 | 115.51 | 87.51
. ; .=
; L | Saturation, % 81.86 75.09 99.64
| ! | I Void Ratio 0.55004 | 0.48628 | 0.96179
0.12 e s IS s gt Normal Stress, psf 1012.5 | 2005.4 | 4000.3
Ge Gt 02 BF B Mox. Shear Stress, psf | 2200.5 | 3406.6 | 3772.4
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 2148.2 3383 3524.2
Time to Failure, min " 27.58 28.788 | 26.338
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.78 2.75 2.75
Project No.: 07-119341 Liguid Limit = S s
Boring No.: R-10-119 Plastic Limit e e e
Sample Type: BRASS Plasticity Index -——— -— -———
Description: Moist, Loose, Greyish Brown, Sand and Grave; And Stiff, Brown, Silty Clay (Specimen C). Patched Extensively.
Remarks: ASTM D 3080. .|
> fsho

Tue, 05-0CT-2010 09:38:39



DIRECT SHEAR TEST REPORT
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HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol 0] A [
Test No. DS10095ADS10095B[DS10095C]
-0.04 e e Sample No. S01-1 | SO1-* | S01-1
' ‘ : Shape Circular | Circular | Circular
Dimension, in 2.3735 2505 2.375
Areq, in2 4.4301 4.4301 4.4301
= __ | Height, in 1 1 1
é‘ I*E Water Content, % 11.54 9.59 7.94
E Dry Density, pcf 117.72 | 117.47 | 116.95
E Saturation, % 7217 59.53 48.59
E Void Ratio 0.43179 | 0.43483 | 0.44126
S Consol. Height, in 0.9806 | 0.97176 | 0.95846
@ Consol. Void Ratio 0.40401 | 0.39441 | 0.38139
. - Water Content, % 16.51 15,89 15.00
0.06 i S S | T Dry Density, pcf 113.88 | 116.66 | 119.25
L= | Saturation, % 92.83 96.41 97.94
1 - Void Ratio 0.48015 | 0.44489 | 0.41331
0.08 e —y Normal Stress, psf 1007.3 | 2003.4 | 4003.7
08 9l TE 83 UGS Max. Shear Stress, psf | 1715.3 | 2893.3 | 5189
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 1394.4 | 2480.9 | 4251.7
Time to Failure, min 8.6057 | 13.069 | 18.221
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.70 2.70 2.70
Project No.: 07-119341 Liquid Limit e - ——
Boring No.: R-10-120 Plastic Limit e —— ——
Sample Type: BRASS Plasticity Index =i e =
Description: Moist, Dense, Red, Silty Coarse Sand with Gravel. Patched. i y
Remarks: ASTM D 3080. VY Vs

Tue, 05-0CT-2010 09:41:24



DIRECT SHEAR TEST REPORT

1 } 1 I 1

SHEAR STRESS, psf

1.2e+003 psf
49.9

Cc

..... ¢

tan ¢ = 1.19
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16000

0 r T T T T T —— T
0.0 0{1 0!2 0’3 0.4 0 20|OD 4OIOO SOIOO 80[OO 10é00 12(IJOO 14(;00
HORZ. DEFORMATICN, in NORMAL STRESS, psf
Symbol L] A H
Test No. DS10096ADS10096B|DS10096C]
-0.02 : . Sample No. S03 S03 S03
4 L Shape Circular | Circular | Circular
Dimension, in 1.944 1.944 1.944
Area, in"2 2.9681 2.9681 2.9681
= _ | Height, in 1 1 1
é— 2 | Water Content, % 3327 | 3537 | 3555
£ " | Dry Density, pcf 69.437 | 73.673 | 73.288
e Saturation, % 62.14 | 73.11 | 72.82
g Void Ratio 1.4724 | 1.3303 | 1.3425
C: Consol. Height, in 0.97579 | 0.97596 | 0.91686
& Consol. Void Ratio 1.4125 | 1.2742 | 1.1478
~ Water Content, % 49.35 47.21 43.26
E Dry Density, pcf 70.222 | 73.297 | 78.332
L= | Saturation, % 93.94 96.73 99.83
i i Void Ratio 1.4448 1.3422 11907
0.10 | 7 Normal Stress, psf 2001.4 4012 | B004.4
Be &l e L3 DA Mox. Shear Stress, psf | 3632.6 | 5888 | 10735
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 3431.4 4380.1 8129
Time to Failure, min 26.253 | 5.6288 | 11.981
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 275 2:78 2.75
Project No.: 07-119341 Liquid Limit --- -—- -—-
Boring No.: R-10-119 Plastic Limit - e e
Sample Type: BRASS Plasticity Index - e -
Description: Moist, Very Stiff w/Hard Mixed, Mottled Light Tan, Silty Clay. Patched. b s
Remarks: ASTM D 3080. ¥ Vg

Tue, 05-0CT-2010 09:43:04



DIRECT SHEAR TEST REPORT
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0.0 0.1 0.2 0.3 0.4 0 1000 2000 3000 4000 5000 6000 7000 - 8000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol o A O
Test No. DS11023ADS11023B|DS11023C
-0.00 . e Sample No. S-03-2 | S-03-2 | S-03-2
1 L Shape Circular | Circular | Circular
R R S . B Dimension, in 2375 | 2375 | 2375
Area, in\2 4.4301 4.4301 4.4301
c | I | Height, in 1 1 1
s O
= *é’ Water Content, % 57.89 33.01 52.57
(=] - 5
E Dry Density, pcf 62.087 | 71.632 | 63.463
= Saturation, % 90.20 | 65.00 | 84.79
O
L Void Ratio 1.7651 | 1.3967 | 1.7052
S | i Consol. Height, in 0.90279 | 0.89302 | 0.86757
i A A A S S Ts—— ~ Consol. Void Ratio 1.4963 | 1.1403 | 1.3469
>
. L Water Content, 7% 49.72 39.74 45.80
S | Dry Density, pcf 70.991 81.952 74.67
025 ST s e e = (s
L= | Saturation, % 96.41 99.81 96.95
) i Void Ratio 1.4183 | 1.0948 | 1.2991
0.30 T Normal Stress, psf 1998.3 | 4000 | 7999.2
G Bl T& O3 6F Max. Shear Stress, psf | 2063.5 | 4181.2 | 4215.4
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 2056.5 | 4181.2 | 4155.9
Time to Failure, min 74.628 | 76.578 | 72.488
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.004 0.004 0.004
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.78 2.75 2.75
Project No.: 07-119341 Liquid Limit - -— =
Boring No.: R-11-221 Plastic Limit e e ==
Sample Type: Brass Plasticity Index - -——- -—
Description: Moist, Very Soft to Stiff, Brown Silty Clay with Large Gravel (up to 1 1/2"). Extensively patched & reshaped.
Remarks: ASTM D 3080. Specimens sheared only to12.6%

Fri, 05-AUG-2011 11:36:07
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DIRECT SHEAR TEST REPORT
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0.0 0.1 0.2 0.3 0.4 0 2000 4000 6000 8000 10000 12000 14000 16000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol 0] A ]
Test No. DS11024ADS11024BDS11024C
Sample No. S-05-2 | S-05-2 | S-03-2
Shape Circular | Circular | Circular
Dimension, in 2.375 2.575 2.375
Area, in\2 4.4301 | 4.4301 | 4.4301
c _ | Height, in 1 1 1
= O
= -E' Water Content, % 36.56 38.14 44.14
o .=
= Dry Density, pcf 75.501 | 75.072 71.89
= Saturation, % 78.93 | 81.51 87.45
o
b Void Ratio 1.2738 | 1.2868 | 1.3881
S Consol. Height, in 0.96938 | 0.96077 | 0.93689
gJ Consol. Void Ratio 1.2042 | 1.1971 | 1.2373
Water Content, 7% 40.77 40.55 45.69
0.08 : S | Dry Density, pcf 74.296 | 76.648 75.65
. | S il Sl PSP s m—— - | o -
' i | Saturation, % 85.55 89.94 98.99
i ‘ - Void Ratio 1.3107 | 1.2398 | 1.2694
0.10 — T i T f T Normal Stress, psf 2512.9 | 5000.5 10003
e 8d 62 B4 0 Max. Shear Stress, psf | 4155 | 5993.5 | 10893
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 3922.1 | 5940.9 10888
Time to Failure, min 16.657 | 37.265 | 36.874
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2:7.9 2.75 2.75
Project No.: 07-119341 Liquid Limit i e i
Boring No.: R-11-221 Plastic Limit s -—- -
Sample Type: Brass Plasticity Index kit -—- -——-
Description: Moist, Brown, Stiff, Silty Clay to Decomposed mudstone. Heavily patched. 1/7’ H
Remarks: ASTM D 3080. ) ﬁ/\b[ W\

Tue, 16-AUG-2011 09:06:25



DIRECT SHEAR TEST REPORT

']2000 1 i 1 + 1 P 1 1 4 1 1 4:[ 1 ! 1 ! 1 ! 1 1
1 ' "1 | ¢ = 2.54e+003 psf | r
10000 ] -=mrsmembormommmemnsbones o - | ¢ = 246 e e =
| L | |tan ¢ = 0.46 BTl ]
B 8000 —f------emmmdmmm o sm e b e = B S T _________________________ . .................... /// ................ |
Q i > :
%) g L - e ! L
%) N
i : .
o
=
n
14
<
W
E
n
O T ; T ; T I T T I .3 I T I T i T I T ] T I T
0.0 0.1 0.2 0.3 0.4 0 2000 4000 6000 8000 10000 12000 14000 16000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol 0] A O
Test No. DS11025ADS11025B[DS11025C
Sample No. S03-2 S03-2 S03-2
Shape Circular | Circular | Circular
Dimension, in 2.375 2.37% 2,375
Area, in\2 4.4301 4.4301 4.4301
& __ | Height, in 1 1 1
= O
= g Water Content, % 38.66 39.13 38.30
o £
_'<T:- Dry Density, pcf 75.845 | 76.705 | 77.909
& Saturation, % 85.40 | 88.22 | 88.88
O
= Void Ratio 1.2224 | 1.1974 | 1.1635
S Consol. Height, in 0.97947 | 0.95943 | 0.93279
e Consol. Void Ratio 1.1767 | 1.1083 | 1.0181
>
4 L Water Content, % 46.26 43.72 38.19
o | Dry Density, pcf 73.148 | 77.193 | 82.883
I =
i | Saturation, % 95.76 99.74 99.76
I Void Ratio 1.3043 | 1.1836 | 1.0337
0.08 — T T Normal Stress, psf 2001.6 | 4003.1 | 8006.9
&4 Q-1 0.2 0’3. o Max. Shear Stress, psf 34141 4444 6189.4
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 27771 3525.6 | 5284.5
Time to Failure, min 14.921 11.538 | 16.838
Project: 1-10 HOV Widening Disp. Rate, in/min 0.01 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.70 2.70 2.70
Project No.: 07-119341 Liquid Limit i s —
Boring No.: R-11-222 Plastic Limit e -—- -—-
Sample Type: Brass Plasticity Index -—- -—- -—-
Description: Moist, Brown, Stiff, Silty Clay (bottom) to Decomposed Mudstone, Heavily Patched. %./4/;( l’~‘\
Remarks: ASTM D 3080. VR A

Thu, 04-AUG-2011 16:25:10



DIRECT SHEAR TEST REPORT

1 1 Il 1 1 ! 1 1 1 1 1 ! 1 4 1
: | : &
] 7 c = =240 psf i r
i 1 : 1% 1
10000 —f-----mrssmcfemmenmaees beemooeees boooeeeenes - ¢ = 41.2 s SR b —
: : : s ;
i < R _i_\\-
“(/_') 8000._< ________________________________________________________________________________ —
(o8
n . L
0
w
[ AT L WOURNET RO SRR O APWEPOUUNUI. U (NOPURR | OO TR SR . STV WOV, WSS SO -
’_
n
x L
<
w
i
TR0 o 1R N SRR ORI (U SR (S (NN NS S . S VO ST W— L
4| L
T i T l T i T T I T I T I T i T I T i T | T
0.0 0.1 0.2 0.3 0.4 0 2000 4000 6000 8000 10000 12000 14000 16000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol Q) A
Test No. DS11026BDS11026C
: ; : : Sample No. S03-3 | S03-3
. Shape Circular | Circular
0.02 _ ___________________________________ Dimension, in 2.375 2.375
' Area, in\2 4.4301 4.4301
c i _ | Height, in 1 1
= O
B == | Water Content, % 38.62 | 38.85
% " | Dry Density, pcf 78.597 | 79.457
= Saturation, % 91.11 93.55
©
I Void Ratio 1.1445 | 1.1213
= 1 Consol. Height, in 0.94047 | 0.94951
[.—
B 10408 e b o Consol. Void Ratio 1.0169 | 1.0142
>
i 3 Water Content, % 38.40 37.23
< | Dry Density, pcf 82.692 | 83.989
o O B e B e <
5 L= | Saturation, % 99.86 99.83
i : Void Ratio 1.0383 | 1.0069
T T T ¢ T Normal Stress, psf 4017.5 | 8000.6
o8 &4 AR 08 B8 Max. Shear Stress, psf | 3278.4 | 6766.9
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 1619.2 | 5202.6
Time to Failure, min 2.6663 | 8.6692
Project: 1-10 HOV Widening Disp. Rate, in/min 0.01 0.01
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2,70 2.70
Project No.: 07-119341 Liquid Limit i ==
Boring No.: R-11-224 Plastic Limit -—- -——=
Sample Type: Brass Plasticity Index - ——

Description: Moist, Reddish Brown, Hard Decomposed Mudstone or Cemented Soil with Clayey Silt.

Patched.

Remarks: ASTM D 3080. Specimen A was invalid due to the large size & quantity of hard shale-like particles. {.{f’ =

Thu, 11-AUG-2011 10:55:09
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DIRECT SHEAR TEST REPORT
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1

SHEAR STRESS, psf
W
&)
(@]
=
1

1000

¢ = 31.0
tan ¢ = 0.60

¢ = 1.07e+003 psf |

1000

2000

3000

4000

5000

NORMAL STRESS, psf

6000 7000

80

Symbol O A M|
Test No. DS11027ADS11027B[DS11027C]
-0.00 : . B — Sample No. $-03-1 | $-03-1 | S-03-1
4 ‘ L Shape Circular | Circular | Circular
002 b ﬁn)_ Dimension, in 2375 | 2.375 | 2.375
1 ; N Area, in\2 4.4301 4.4301 4.4301
C i e T | Height, in 1 1 1
B T e S — % Water Content, % 40.28 | 38.60 | 36.87
% L " | Dry Density, pcf 80.489 | 81.091 | 82.553
E B Saturation, % 97.77 95.02 93.93
e | Void Ratio 11329 | 1.1171 | 1.0796
D. 1 i Consol. Height, in 0.97695 | 0.97174 | 0.951
A fromnee = Consol. Void Ratio 1.0838 | 1.0573 | 0.9777
= 4 = Water Content, % 39.42 38.28 34.58
010 o] ____________ B g Dry Density, pcf 82.318 | 83.514 | 87.919
3 L | Saturation, % 99.87 99.72 99.83
) I Void Ratio 1.0855 | 1.0557 | 0.95266
0.12 S e - | . Normal Stress, psf 2000.9 4000 7998.3
00 ol Gt 0‘3. B Max. Shear Stress, psf 2195.7 | 3582.4 | 5835.9
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 1603.9 | 2249.1 5210.8
Time to Failure, min 15.364 | 20.096 24.59
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.003 0.003 0.003
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.5 2.75 2.75
Project No.: 07-119341 Liquid Limit e e e
Boring No.: R-11-225 Plastic Limit i i i
Sample Type: Brass Plasticity Index e S S

Description: Moist, Stiff, Brown with Red, Silty Clay with Sand.

Remarks: ASTM D 3080.

Tue, 09-AUG-2011 14:56:29
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DIRECT SHEAR TEST REPORT

12000 1 t 1 Il 1 ! 1 L ! 1 1 1 L E 1 JS 1 ]
] . T c = 242 psf A
10000—~---~-—----§- ------------ breemneeeaes ------------ — =1 ¢ = 35.8 e T famrannn D —
] ‘ ' . ] |tang=072 L i
B BO0D errrre et I AR TUSUU: So— AR . NUR —
& i : : : i ‘ ; & ! :
7 . - - 21 | I
n : k : PR
L ; : :
£ 5000 ——i—rr b oo e — =
n ! : :
x 4 L L
<
L
o
n — L
O T i T I T ] T T I 1 I 1 | ! T i T i T I | T
0.0 0.1 0.2 0.3 0.4 0 2000 4000 6000 8000 10000 12000 14000 16000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol O A
Test No. DS11028ADS11028B
0.04 T Sample No. S-05-2 | S-05-2
Shape Circular | Circular
Dimension, in 2.57% 2.575
Area, in\2 4.4301 4.4301
- i ' i __ | Height, in 1 1
= ; 5]
e e em——— — 2 | Water Content, % 46.56 | 47.46
= 1 | i I =~ | Dry Density, pef 69.998 | 66.128
= ! : Saturation, % 88.15 | 81.78
(@) : ! - -
e 5 Void Ratio 1.4526 | 1.5961
2 § Consol. Height, in 0.95431 | 0.8972
'_ '
&5 ; Consol. Void Ratio 1.3405 | 1.3292
> !
T Water Content, % 48.28 45.51
i S | Dry Density, pcf 7371 | 76.171
: c
5 i | Saturation, % 99.90 99.82
| : i I Void Ratio 1.3291 | 1.2538
0.16 T ] T i T | T Normal Stress, psf 2500.7 4999.6
= Gl S B R Max. Shear Stress, psf | 2042.5 | 3841.6
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 1935.7 | 3841.6
Time to Failure, min 42.12 90.925
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.004 0.004
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.75 2.75
Project No.: 07-119341 Liquid Limit paigs -
Boring No.: R-11-225 Plastic Limit - -—-
Sample Type: Brass Plasticity Index —— -—-
Description: Moist, Stiff, Brown, Silty Clay. Partial Tube. Patched.
. i 7 PR ,
Remarks: ASTM D 3080. i 4»‘;&“&3_ ws g 5‘%”‘,‘@‘, Al {9 oo .‘/Lé{;y:..uﬁ&fx;fk_/‘ {I:"w/

Thu, 11-AUG-2011 14:29:25
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DIRECT SHEAR TEST REPORT

‘IZOOO 1 = 1 ' L t 1 1 ' 1 ' 1 ! 1 4 1 ! 1 1 4 1
1 i - 1 | c=1.97e+003 psf ! -
HEO sl femneeeneen - d{ ¢ =127 I SR BUSS SUSNII D———— fonenenes -
] L ] |tang¢ =023 L
‘; 8000 S B, ISR SR | ....,..,.....i’ ............ - e i S JI __________________________ {s ............................................ f—
) . | - e -
n :
L
‘0_5 (51000 o e R TR bemmnenmneae - R [T SSRSITRNCE JSSWERNL TOEIRNN S ST RPINCIRE IRSRUESRTE (CRPRETRI. SIS L.
n ! s
[ned 2l H L - | | = - -
< : e
W :
T :
= | T . U B meneg L
O T l T i —lii T T |, T i’ 1 ; T i T I T l T | T
0.0 0.1 0.2 0.3 0.4 0 2000 4000 6000 8000 10000 12000 14000 16000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol (O] A O
Test No. DS11028ADS11028BDS11028C]
-0.00 S S S Sample No. S-05-2 | S-05-2 | S-05-2
. ; L Shape Circular | Circular | Circular
Dimension, in 2.378 2.375 2.578
Area, in\2 4.4301 4.4301 4.4301
& _ | Height, in 1 1 1
= O
= g -*g Water Content, % 46.56 47.46 44.19
% : ~ | Dry Density, pcf 69.998 | 66.128 | 74.728
2 i Saturation, % 88.15 | 81.78 | 93.67
o ! p "
b ; Void Ratio 1.4526 | 1.5961 1.2974
2 i ; i Consol. Height, in 0.95431 | 0.8972 | 0.89029
i A A I S S e B Consol. Void Ratio 1.3405 | 1.3292 | 1.0453
> { :
4 ' : L Water Content, % 48.28 45.51 36.71
‘ S | Dry Density, pcf 73.71 | 76.171 | 85.332
1 R e e — c -
L | Saturation, % 99.90 99.82 99.77
i : j i Void Ratio 1.3291 1.2538 1.0119
0.30 —t—T—t—T 1 Normal Stress, psf 2500.7 | 4999.6 | 9998.3
08 831 B2 G& @4 Max. Shear Stress, psf | 2042.5 | 3841.6 | 3980.8
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 1935.7 | 3841.6 | 3569.3
Time to Failure, min 42.12 90.925 | 34.797
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.004 0.004 0.004
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.75 2.75 2.75
Project No.: 07-119341 Liquid Limit R _— —
Boring No.: R-11-225 Plastic Limit =i -—- -—-
Sample Type: Brass Plasticity Index - - -
Description: Moist, Stiff, Brown, Silty Clay. Partial Tube. Patched. ~
Remarks: ASTM D 3080. P

Tue, 09-AUG-2011 15:42:42
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DIRECT SHEAR TEST REPORT

12000 1 t 1 ' 1 1 1 ! 1 1 | 1 1 1 1 1
7 -7 | ¢ = 2.38e+003 psf | -
‘]OOOO_ _________________________________________________ - = ¢ — 204 ......................................................... -
. L 4 tan ¢ = 0.37 L
% 8000 S — SR, — - =
< 5 s
%) - o . : : -
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‘CE 6000 — y £ T ) SRR SERRPRRITS =
) / ;
o [ N ! L
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%) — ey R gpeRense fmmmmmmmmmae e e e RGO E R Lk e e e e e —
4 /” T L
O T i l T ; T T | T ' T I i I T I T | T 'i ; T "
-0.2 0.0 0.2 0.4 0.6 0 2000 4000 6000 8000 10000 12000 14000 16000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol @ A
Test No. DS11029B|DS11029C
o B sy S Sample No. S-08-2 | $-08-2
1 L Shape Circular | Circular
0.14 e \ __________ _______ ____________ | Dimension, in 2.375 2.375
; : : Area, in\2 4.4301 4.4301
" j i ; ! I _ | Height, in 1 1
= : : : S
& 018 oo AR S S - Z | Water Content, % 61.78 | 65.85
% 1 i ~ [ory Density, pef 59.851 | 59.679
= Saturation, % 90.93 | 96.49
R T S =
o Void Ratio 1.8684 1.8767
S | I Consol. Height, in 0.81047 | 0.86352
& Consol. Void Ratio 1.3248 1.4841
>
Water Content, % 44.25 51:87
S | Dry Density, pcf 77.243 | 70.617
=
i | Saturation, % 99.54 99.68
1 | ; i Void Ratio 1.2225 | 1.4311
0.24 T 1 T | T T T Normal Stress, psf 7998.3 15998
=2 BN OES U e Max. Shear Stress, psf | 5354.4 | 8327.5
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 4949.9 8183.9
Time to Failure, min 66.634 | 76.895
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.004 0.004
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2,79 2,78
Project No.: 07-119341 Liquid Limit - -
Boring No.: R-11-225 Plastic Limit i ——
Sample Type: Brass Plasticity Index = -—-
Description: s
. ] i . 7 #o . ‘1} e?
Remarks: ASTM D 3080. ,@AIL& 2 ;,,?,).“;,;;L&,Vf »M?{M L 2 e verowert e,
L s i

Thu, 11-AUG-2011 14:41:44
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DIRECT SHEAR TEST REPORT

‘]2000 1 1 1 P 1 ! L 1 ! 1 1 } 1 : 1 } 1 1 ! 1
! ! 1 | ¢ = 4.45e+003 psf | i
10000 — ------------------------- ------------ — ¢ = 12.6 R e e AR Rt R —
. { [tan¢ =022 I
| : ; : : : | : 5
® :
(o8
%)
n
Ll
@
'_..
n
x
<
Lt
I
n
O T i T i T i T T i T i’ T i T i T ; T i T i T
0.0 0.1 0.2 0.3 0.4 0 2000 4000 6000 8000 10000 12000 14000 16000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol O A O
Test No. DS11029ADS11029B[DS11029C
-0.00 ' ‘ ' : ; Sample No. S-08-2 | S-08-2 | S-08-2
4 Shape Circular | Circular | Circular
Dimension, in 2.575 2.575 2.3785
Area, inN2 4.4301 4.4301, | 4.4301
" ) _ | Height, in 1 1 1
o O
2 000 2 | Water Content, % 45.06 | 61.78 | 65.85
g 4 " | Dry Density, pcf 71.374 | 59.851 | 59.679
z | Saturation, % 88.18 | 90.93 | 96.49
g Void Ratio 1.4053 | 1.8684 | 1.8767
r l § Consol. Height, in 0.95195 | 0.81047 | 0.86352
& Consol. Void Ratio 1.2898 1.3248 1.4841
> |
. Water Content, % 46.99 44.25 51.87
0.25 S | Dry Density, pcf 74.788 | 77.243 | 70.617
. B (e R [ =
; i’ | Saturation, % 99.74 99.54 99.68
| { _ Void Ratio 1.2955 | 1.2225 | 1.4311
0.30 — T Normal Stress, psf 4000.9 | 7998.3 | 15998
gg &I e i Max. Shear Stress, psf | 5936.6 | 5354.4 | 8327.5
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 4787.1 4949.9 | 8183.9
Time to Failure, min 45.368 | 66.634 | 76.895
Project: 1-10 HOV WIDENING Disp. Rate, in/min 0.004 0.004 0.004
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2.75 2.75 275
Project No.: 07-119341 Liquid Limit i s i
Boring No.: R-11-225 Plastic Limit - -—= -
Sample Type: Brass Plasticity Index -—- -——= -—-
Description: Moist, Soft, Brown, Silty Clay with decomposed mudstone or slightly cemented soil. Sliightly patched.
Remarks: ASTM D 3080. € el ' b 1L 5 2 . ave iPeeinlindeie

Wed, 10-AUG-2011 11:54:11
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DIRECT SHEAR TEST REPORT

6000 1 ] 1 ' 1 1 1 [ 1 1 1
} ] c = 189 psf
5000 — E ¢ = 37.2  pedeeeeeeeeede
4 4 tan ¢
% 4000 T — e
" z
1) _ J |
u ;
(i 5
9_1 3000 — I T i~ TTTTEREERE SRR
n :
x o o H
<C |
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% 2000 — ] . amep— R L & e e eee - C——
1000 — I b %ol A NG (L SSUNG S, N WUV, S——
1 | s ! ’ ,
O T 'I T I T I T T I T I T I T | T I T | T I T
0.0 0.1 0.2 0.3 04 O 1000 2000 3000 4000 5000 6000 7000 8000
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol (0] A M
| Test No. DS11030ADS110308BDS11030C
-0.00 L4 Sample No. S03-3 | S03-3 | S03-3
. . Shape Circular | Circular | Circular
0.05 |- N A . B Dimension, in 2.375 | 2.375 | 2.375
§ Area, in\2 4.4301 | 4.4301 | 4.4301
< i A | S | Height, in 1 1 1
o Bl pesmsencmmsnssn ~ 2 | Water Content, % 25.62 17.87 17.02
% " |'Dry Density, pcf 97.688 | 107.32 | 114.71
= Saturation, % 95.34 | 84.55 | 97.89
(@]
e Void Ratio 0.72546 | 0.57061 | 0.46935
S | . . : i Consol. Height, in 0.88232 | 0.92574 1
&5 020 e Siaisiens S I - Consol. Void Ratio 0.5224 | 0.45398 | 0.46935
> : : :
4 ; Vo ; - Water Content, % 18.13 16.03 16.57
E i E S | Dry Density, pcf 112.9 | 117.33 | 115.16
0.25 —fre-memernerpeossncnans. Froseenneeesd doonennnens — S
| : ; i | Saturation, % 99.33 99.10 | 96.48
) | ; i Void Ratio 0.4929 | 0.43662 | 0.46364
0.30 e S L Normal Stress, psf 2000.3 | 3999.4 | 7517.2
Gl G% RS G O Max, Shear Stress, psf | 1692.3 | 3241.3 | 5879.7
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 1692.3 | 3241.3 | 5879.7
Time to Failure, min 60.944 | 60.213 | 60.295
Project: 1-10 HOV Widening Disp. Rate, in/min 0.006 0.006 0.006
Location: 07-LA-10-37.2-42.4 Implied Specific Gravity 2:40 2.70 2.70
Project No.: 07-119341 Liquid Limit -— - ——
Boring No.: R-11-226 Plastic Limit -—- -—- -—-
Sample Type: Brass Plasticity Index -—- -—- -——
Description: Moist, Very Stiff, Reddish Brown, Sandy Clay with Silt. g/'d//,, ;
Remarks: ASTM D 3080. p&/L

Wed, 10-AUG-2011 12:11:04



CALIFORNIA DEPARTMENT OF TRANSPORTATION GL TRACKING NO : 09-055

GEOTECHNICAL LABORATORY Dist - EA: 07-119341

Report Date: February 4, 2010

Page: 117

CLASSIFICATION TEST SUMMARY
AUPLE DD % FINER THAN ATTERBERG| AS RECEIVED o

3" (212" 2" |[11/22"| 1" 3/4" | 1/2" | 3/8" | No.4 | No. 8 |[No. 16|No. 30|No. 50| No. 100 | No. 200 5u (i LL Pl yd (pcf) { %m
R'09'1(1’1—3PT 100 | 90 | 86 | 78 | 72 | 66 | 61 | 53 | 44 34 | 10| 3 | 23| 4 13.4
R-09-1g1_SPT 100 | 98 | 96 | 93 | 85 | 68 | 44 25 11 | 7 1.2
R-09-1g1_SF’T 100 | 99 | 97 | 91 | 80 | 66 | 56 48 | 21 | 13 | 23 | 6 14.5
R-09-1g1_SF’T 100 | 97 | 95 | 90 | 83 | 70 56 44 24 | 17 | 24 | 9 14.1
R-09-103_SPT 100 | 91 | 81 [ 70 | 61 | 54 | 46 | 35 | 24 17 | 3 | 1 3.8
R-09-1g3_SPT 100 | 99 | 97 | 95 | 89 | 77 | 59 40 17 | 1 10.0
R-09-128-3PT 100 | 98 | 96 | 95 | 86 | 78 | 69 | 55 | 38 | 23 14 | 3 | 1 2.3
R-09-1$8_SPT ' 100 | 98 | 97 | 97 | 96 | 92 81 59 15 | 10 6.8
R-09-1g9_SPT 100 | 96 | 94 | 89 | 79 | 68 | 54 | 36 | 22 13 8 | 6 3.4
R-09-1g9_SPT 100 | 99 | 97 | 85 | 61 41 14 | 8 10.2
R-09-1 ;3_SPT 100 | 99 | 96 | 93 | 87 | 78 | 57 6 | 12 | 7 11.2
R-09-1 ; 3_SPT 100 | 98 | 96 | 91 | 80 60 41 19 | 13 8.3
R-09-119_SPT 100 | 97 | 95 | 92 | 88 | 82 | 73 | 60 | 46 33 | 17 | 13 4.9
R-09-1;9_SPT 100 | 97 | 96 | 91 | 84 | 77 | 66 | 52 | 34 21 10 | 7 6.0
R-09-1;9_5PT 100 | 99 | 98 | 97 | 94 | 86 | 59 31 14 | 10 10.3
R-09-1é9_SPT 100 | 98 | 96 | 92 | 76 41 21 13 | 10 6.4
B30 SPT 100 | 98 | 90 | 87 | 76 | 68 | 57 | 42 | 27 | 16 9 5 | 4 3.4




2

R-09-1§0_SPT 100 | 98 | 94 | 93 | 78 | 69 | 60 | 49 | 33 | 18 11 35
R-09-120_SPT 100 | 96 | 93 | 84 | 75 | 61 | 41 | 24 | 13 7 2.5

6




CALIFORNIA DEPARTMENT OF TRANSPORTATION GL TRACKING NO : 11-020

Et GEOTECHNICAL LABORATORY Dist - EA: 07-119341

: Report Date: April 8, 2011

Hlbons Page: 11

CLASSIFICATION TEST SUMMARY
% FINER THAN ATTERBERG | AS RECEIVED
SAMPLE ID Gs
3 2120 20 [1a2r| 1 | 3" | 12" | 38" [ No. 4 [ No. 8 [No. 16]No. 30{No. 50[ No. 100 [ No. 200] 5y | 1u [ LL | PI [ vaween | %m

B_01 100 | 99 | 95 | 92 | 87 | 79 | 65 51 | 24 | 17
B_02 100 | 99 | 99 | 96 | 82 | 72 | 62 | 51 | 40 32 | 16 | 8
B_03 100 | 95 | 92 | 89 | 84 | 77 68 | 36 | 10
B_04 100 | 97 | 94 | 86 | 79 | 73 | 65 | 55 | 45 37 | 22 | 13
B_05 100 | 99 | 99 | 94 | 85 | 80 | 75 | 71 | 65 56 | 31 | 17
B_06 100 | 99 | 97 | 94 | 89 | 81 | 68 | 49 | 33 24 9 | 5
B_07 100 | 99 | 99 | 95 | 88 | 83 | 78 | 72 | 66 59 | 36 | 22
B_08 100 | 93 | 93 | 91 | 91 | 86 | 81 | 78 | 74 | 70 | 65 56 | 32 | 20
B_09 100 | 94 | 94 | 93 | 90 | 83 | 74 | 63 | 50 | 36 | 26 21 9 | 5
B_10 100 | 99 | 98 | 9% | 95 | 92 | 82 66 | 33 | 17
B_11 100 | 98 | 96 | 94 | 91 | 86 75 | 39 | 22
B_12 100 | 96 | 92 | 86 | 81 | 78 | 74 | 68 | 62 56 | 31 | 16
B_13 100 | 97 | 86 | 80 | 77 | 73 | 70 | e6 60 | 34 | 14
B_14 100 | 99 | 95 | 90 | 80 | 69 | 59 51 | 25 | 16
B_15 100 | 96 | 92 | 89 | 89 | 88 | 84 | 80 | 75 | 69 | 63 58 | 41 | 26
B_16 100 | 95 | 94 | 92 | 90 | 87 | 83 | 78 | 70 | 58 | 44 34 | 12 | 7




Appendix C

Analysis and Calculations



EA1193U1 RW 1971 - Type 5SWB

Ultimate Bearing Capacity Determinatior (for continuous spread footings

Qu =N + gNg + 0.5W BNy, where ¢ = cohesion (psf)

g = surcharge

= footing depth x soil unit weight
= Df x Wu

B = width of footing (or diameter)

p = internal friction angle

general equation:

Ng = ") tan*(45 + p/2)
Nc = (Nq - 1)cot(p)

Nw. = 2(Ng + 1)tan(p)

(After Vesic, 1973) Type 5SWB H(ft)= 12
cpn[ 0] woeed[io] w06
D (f) = B () =[ 21 ] Ne= 3267
Extrem Limit State
p(deg)=[ 31 ] F.S. = Nw= 2599
0.54 rad

Qu (psf)= 10982
Qa (PST) = 3661 |(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

+ Df 688

0.45 Qg = -ksf

| Q= 0 + B 433 |

LRFD resistant factor =
Friction Factor

f= 0.40

Equivalent Fluid Pressure

Back Slope Active (pcf) Passive (pcf)
Flat 32 312
2:1 50
1.5:1 73

2/4/2014

Lateral Pressure Coefficient
0.3201

Equivalent Fluid Weight (pcf)

Free Cantilever 32.0099

Restrained 0.48496 48.49619




EA1193U1 RW 1975 - Type 1SWB

Ultimate Bearing Capacity Determinatior (for continuous spread footings

general equation: Qu =N + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
7 7 = footing depth x soil unit weight
Nq - e(.s.m)tan(p) tan‘(45 + p/2) = Df x Wu
B = width of footing (or diameter)
Nc = (Nq - 1)cot(p) p = internal friction angle
Nw. = 2(Ng + 1)tan(p)
(After Vesic, 1973) Type 1SW H(ft)= 10
con 0 ] wen=[m0]  ne- 08
D (f) = B () =[ L7 ] Ne= 3267
Extrem Limit State
p(deg)=[ 31 ] F.S. = Nw= 2599
0.54 rad

Qu(psf)= 12525
Qa (Pst) = 4175

(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

+ Df 688 + B 433 |

0.45 Qg = -ksf

I Q= 0

LRFD resistant factor =
Friction Factor

f= 0.40

Equivalent Fluid Pressure

Back Slope Active (pcf) Passive (pcf)
Flat 32 312
2:1 50
1.5:1 73

2/4/2014

Restrained

Free Cantilever

Lateral Pressure Coefficient

0.3201

0.48496

Equivalent Fluid Weight (pcf)
32.0099

48.49619




EA1193U1 RW 2002 - Type 7B

Ultimate Bearing Capacity Determinatior (for continuous spread footings

general equation: Qu =N + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight

= Df x Wu

B = width of footing (or diameter)
p = internal friction angle

Ng = ") tan*(45 + p/2)
Nc = (Nq - 1)cot(p)

Nw. = 2(Ng + 1)tan(p)

(After Vesic, 1973) Type 7B H(ft)= 14
¢ (psf) = W, (pcf) = Ng = 23.18
D (f) = B () <[ 656 ] Ne= 3549
Strength Limit State
F.S.= Nw = 30.21

Qu(psf)= 19293
Qa (PSh) = 6431

(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

+ Df 881 + B 574 |

0.45 Qg = -ksf

I Q= 0

LRFD resistant factor =
Friction Factor

f= 0.42

Equivalent Fluid Pressure

2/4/2014

Back Slope Active (pcf) Passive (pcf)
Flat 35 371
2:1 54
1.5:1 82
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.30726 35.0275
Restrained 0.47008 53.5892




Ultimate Bearing Capacity Determination (for continuous spread footings)

general equation: Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight
N, = e®9® tan(45 + p/2) =Df x Wu
B = width of footing (or diameter)
Nc = (Nq - 1)cot(p) p = internal friction angle
Nwy = 2(Nq + 1)tan(p)
(After Vesic, 1973) Typel H(ft)= 14
con[ 0 ] woes[15] sz o
D (1) = B () <[ 43 | Ne= 3267
Strength Limit State
p(deg)=[ 31| F.S.= Nw= 2599
0.54 rad

Qu(psf)= 13545
Qa (psf) = 4515

(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 0 + Df 791 + B 498 [

0.45 Q= [INNNEH] ksf

LRFD resistant factor =
Friction Factor

f= 0.40

Equivalent Fluid Pressure

Back Slope Active (pcf) Passive (pcf)
Flat 37 359
2:1 58
1.5:1 84

Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)

Free Cantilever

Restrained

0.3201

0.48496

36.8114

55.77062




EA1193U1 RW 2035

Ultimate Bearing Capacity Determinatior (for continuous spread footings

general equation: Qu =N + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight

= Df x Wu

B = width of footing (or diameter)
p = internal friction angle

Ng = ") tan*(45 + p/2)
Nc = (Nq - 1)cot(p)

Nw. = 2(Ng + 1)tan(p)

(After Vesic, 1973) Type 7 H(ft)= 14
¢ (psf) = W, (pcf) = Ng = 26.09
D (f) = B () <[ 656 ] Ne= 3864
Strength Limit State
F.S.= Nw = 35.19

Qu(psf)= 23911
Qa (Pst) = 7970

(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

+ Df 1070 + B 721 |

0.45 Qg = -ksf

I Q= 0

LRFD resistant factor =
Friction Factor

f= 0.43

Equivalent Fluid Pressure

2/4/2014

Back Slope Active (pcf) Passive (pcf)
Flat 36 417
2:1 54
1.5:1 87
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.2948 36.2605
Restrained 0.45536 56.0094




EA1193U1

Ultimate Bearing Capacity Determinatior

RW 2050

(for continuous spread footings

general equation: Qu =N + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
7 7 = footing depth x soil unit weight
Nq - e(.s.m)tan(p) tan‘(45 + p/2) = Df x Wu
B = width of footing (or diameter)
Nc = (Nq - 1)cot(p) p = internal friction angle
Nw. = 2(Ng + 1)tan(p)
(After Vesic, 1973) Type 1SWB H(ft)= 10
¢ (psf) = W, (pcf) = Ng = 26.09
D (f) = B () =[ L7 ] Ne= 3864
Extrem Limit State
p(deg)=[ 33 | FS.= Nw=  35.19

Qu(psf)= 13090
Qa (PSh) = 4363

FOR ALTERNATE FOOTING CONFIGURATIONS:

(allowable bearing capacity with Factor of Safety)

| Q= 0 + Df 1052

+ B 710

LRFD resistant factor =
Friction Factor

f= 0.43

Equivalent Fluid Pressure

0.45 Qg = -ksf

Back Slope Active (pcf) Passive (pcf)
Flat 36 410
2:1 53
1.5:1 85

2/11/2014

Lateral Pressure Coefficient

Free Cantilever 0.2948

Restrained 0.45536

Equivalent Fluid Weight (pcf)
35.6709

55.09868




EA1193U1 RW 2064

Ultimate Bearing Capacity Determinatior (for continuous spread footings

Qu = ¢N¢ + gNg + 0.5W BNy, ¢ = cohesion (psf)

g = surcharge

= footing depth x soil unit weight
= Df x Wu

B = width of footing (or diameter)
p = internal friction angle

general equation: where

Ng = ") tan*(45 + p/2)
Nc = (Nq - 1)cot(p)

Nw. = 2(Ng + 1)tan(p)

(After Vesic, 1973) Type 7 H(ft)= 22
¢ (psf) = W, (pcf) = Ng = 29.44
D (f) = B () =[ 35 ] Ne= 4216
Extrem Limit State
F.S.= Nw = 41.06

Qu(psf)= 19222
Qa (PSh) = 6407

(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

+ Df 1178 + B 821 |

0.45 Qg = -ksf

I Q= 0

LRFD resistant factor =
Friction Factor

f= 0.45

Equivalent Fluid Pressure

Back Slope Active (pcf) Passive (pcf)
Flat 34 424
2:1 50
1.5:1 73

2/4/2014

Free Cantilever

Restrained

Lateral Pressure Coefficient

0.28271

0.44081

Equivalent Fluid Weight (pcf)
33.9258

52.89685




EA1193U1

Ultimate Bearing Capacity Determinatior

RW 2074

2/4/2014

(for continuous spread footings

general equation: Qu =N + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
7 7 = footing depth x soil unit weight
Nq = e+ tan“(45 + p/2) = Df x Wu
B = width of footing (or diameter)
Nc = (Nq - 1)cot(p) p = internal friction angle
Nw. = 2(Ng + 1)tan(p)
(After Vesic, 1973) Type 5SWB H(ft)= 8
¢ (psf) = W, (pcf) = Ng = 26.09
DF (1) = B <[ 3| Ne= 3864
Extrem Limit State
p(deg)=[ 33 | FS.= Nw=  35.19

Qu(psf)= 15334
Qa (pPsf) = 5111

FOR ALTERNATE FOOTING CONFIGURATIONS:

(ultimate bearing capacity with Factor of Safety)

| Q= 0 + Df 1018

+ B 686

LRFD resistant factor =
Friction Factor

0.43

Equivalent Fluid Pressure

0.45 Qg = -ksf

Back Slope Active (pcf) Passive (pcf)
Flat 34 397
2:1 52
1.5:1 82

Free Cantilever

Restrained

Lateral Pressure Coefficient

0.2948

0.45536

Equivalent Fluid Weight (pcf)
34.4917

53.27723




EA1193U1 RW 2076

Ultimate Bearing Capacity Determinatior (for continuous spread footings

general equation: Qu =N + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
7 7 = footing depth x soil unit weight
Nq - e(.s.m)tan(p) tan‘(45 + p/2) = Df x Wu
B = width of footing (or diameter)
Nc = (Nq - 1)cot(p) p = internal friction angle
Nw. = 2(Ng + 1)tan(p)
(After Vesic, 1973) Type 7SW H(ft)= 18
¢ (psf) = W, (pcf) = Ng = 29.44
DF (1) = B () <[ 33 | Ne= 4216
Extreme Limit State
F.S.= Nw = 41.06

Qu(psf) = 19041
Qa (Psh) = 6347

(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

+ Df 1197 + B 835 |

0.45 Qg = -ksf

I Q= 0

LRFD resistant factor =
Friction Factor

f= 0.45

Equivalent Fluid Pressure

Back Slope Active (pcf) Passive (pcf)
Flat 34 432
2:1 51
1.5:1 75

2/4/2014

Restrained

Free Cantilever

Lateral Pressure Coefficient

0.28271

0.44081

Equivalent Fluid Weight (pcf)
34.4912

53.77847




EA119341 RW 2084
[-10 Segment 11l Widening

Ultimate Bearing Capacity Determination (for continuous spread footings)

general equation: Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)

g = surcharge
= footing depth x soil unit weight
N, = e®¥® tan(45 + p/2) =Df x Wu

B = width of footing (or diameter)
N. = (Nq - 1)cot(p) p = internal friction angle

Nwu = 2(Ng + 1)tan(p)
(After Vesic, 1973) Type 5 SWB H(ft)= 26

R-10-118 Siltstone

c(psh=| 1200 W, (pef) =[ 97 | Ng = 0.00
Df (ft) = B(ft) =[_36 | Nc = 5.00
p(deg)=[ 34 | F.S. = Nw=  120.00

0.59 rad

Qu(psf) = 26952
Qa (psf) = 8984 |(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 2000 + Df 0O + B 1940 [

Friction Factor

f= 0.45

Equivalent Fluid Pressure

Back Slope Active (pcf) Passive (pcf)
Flat 27 343
2:1 40
1.5:1 59
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.28271 27.4233

Restrained 0.44081 42.75829




EA1193U1 RW 2104

Ultimate Bearing Capacity Determinatior (for continuous spread footings)

general equation: Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight
N, = e®1%"® tan?(45 + p/2) =Df x Wu
B = width of footing (or diameter)
Nc = (Nq - 1)cot(p) p = internal friction angle
Nw. = 2(Ng + 1)tan(p)
(After Vesic, 1973) Type 7SW H(ft)= 10
¢ (psf) = W, (pcf) =| 122 | Ng=  37.75
D (ft) = B(f) =[ 42 | Nc= 5059
p(eg)=[ 36 | F.S.= Nw=  56.31

Qu (psf)= 32850
| Qa (psf) = 10950 |(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 0 + Df 1535 + B 1145 |
Friction Factor
f= 0.48
Equivalent Fluid Pressure
Back Slope Active (pcf) Passive (pcf)

Flat 32 470

2:1 45

151 58

2/4/2014

Free Cantilever

Restrained

Lateral Pressure Coefficient

0.25962

0.41221

Equivalent Fluid Weight (pcf)

31.6732

50.2902




EA1193U1
[-10 HOV Widening

Ultimate Bearing Capacity Determinatior

general equation: Qu = cN¢ + gNg + 0.5W BNy,

N, = e®1%"® tan?(45 + p/2)

Ne = (Nq - 1)cot(p)

Nw. = 2(Ng + 1)tan(p)
(After Vesic, 1973)

Soil Type: Claystone

cpsh=| 400 | Wu(peh=[ 110 |

D (ft) = B(f) =[_ 3 ]
p(deg)=[ 38 | FS.=
0.66 rad
Qu(psf)= 6125

Sound Wall 2118
Type 5SWB, Hmax = 8'

where

2/4/2014

(for continuous spread footings)

¢ = cohesion (psf)

g = surcharge

= footing depth x soil unit weight
= Df x Wu

B = width of footing (or diameter)
p = internal friction angle

Type 5SW H(ft)= 8

0.00

5.00

Nw = 25.00

| Qa(psf) = 2042 |(u|timate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 667 +Df 0 + B 458 |
Friction Factor
f= 0.52
Equivalent Fluid Pressure
Back Slope Active (pcf) Passive (pcf)

Flat 26 462

2:1 36

151 45

Lateral Pressure Coefficient
Free Cantilever 0.23788

Restrained 0.38434

Equivalent Fluid Weight (pcf)
26.1671

42.27724




EA1193U1 RW 2128/2130

Ultimate Bearing Capacity Determination (for continuous spread footings)

Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)

g = surcharge

= footing depth x soil unit weight
N, = eV tan®(45 + p/2) =Dfx Wu
B = width of footing (or diameter)
p = internal friction angle

general equation:

Nc = (N - 1)cot(p)

Nwy = 2(Ng + 1)tan(p)
(After Vesic, 1973)

Soil Type Fill
¢ (psf) = W, (pef) =[ 122 | Ng = 23.18

Type 1SWB H(ft)= 14

Df (ft) = B(f) =13 | Nc= 3549
peg)=[ 32 ] F.S.= Nw= 3021
0.56 rad

Qu(psf)= 21526
I Qa(psf) = 7175 I(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 3549 + Df 943 + B 614 |

Friction Factor

f= 0.42

Egquivalent Fluid Pressure

21412014

Back Slope Active (pcf) Passive (pcf)
Flat 37 397
2:1 57
1.5:1 88
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.30726 37.4855
0.47008 57.34985

Restrained




EA1193U1 RW 2134

Ultimate Bearing Capacity Determination (for continuous spread footings)

Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight

general equation:

N, = eV tan®(45 + p/2) =Dfx Wu
B = width of footing (or diameter)
N = (Nq - 1)cot(p) p = internal friction angle

Nwy = 2(Ng + 1)tan(p)

(After Vesic, 1973) Type 1SWB H(ft)= 10
Soil Type Fill
cps=| 500 | W, (pef) =[ 125 | Ng = 0.00
Df (ft) = B () =[_ 1.7 | Ne= 570
p(deg)=[ 40 ] F.S.= Nw = 100.00

0.70 rad

Qu (psf)= 13475
I Qa(psf) = 4492 I(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

[ Q= 950 + Df 0 + B 2083 [

Friction Factor

f= 0.56

Egquivalent Fluid Pressure

2/4/2014

Back Slope Active (pcf) Passive (pcf)
Flat 27 575
2:1 37
1.5:1 44
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.21744 27.1804
44.65155

Restrained 0.35721




EA1193U1 RW 2137

Ultimate Bearing Capacity Determination (for continuous spread footings)
Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)

g = surcharge

= footing depth x soil unit weight
N, = eV tan®(45 + p/2) =Dfx Wu
B = width of footing (or diameter)
p = internal friction angle

general equation:

Nc = (N - 1)cot(p)

Nwy = 2(Ng + 1)tan(p)

(After Vesic, 1973) Typel H(ft)= 8

Soil Type Fill

cosn-[ 0] w.en=[10 ]

pfdy=[__3 ] B(f) =36 | Ne= 6135
Strength limit state

p(eg)= 38 ] Fs.=[3 ] Nw=  78.02

0.66 rad

Qu (psf) = 34469
I Qa (psf) = 11490 I(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

[ Q= 0 + Df 1957 + B 1560 [

Q= 0.45 *Qu= 15.5 ksf

Friction Factor

f= 0.52

Equivalent Fluid Pressure

2/4/2014

Back Slope Active (pcf) Passive (pcf)
Flat 29 504
2:1 40
1.5:1 49
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.23788 28.5460
46.12062

Restrained 0.38434




Ultimate Bearing Capacity Determination

general equation: Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight
N, = e tan(45 + p/2) = Df x Wu
B = width of footing (or diameter)
N. = (Nq - 1)cot(p) p = internal friction angle
Nwy = 2(Nq + 1)tan(p)
(After Vesic, 1973) Type 5SW H(ft)= 28
Soil Type: Claystone
¢ (psf) = W, (pef) = Ng= 3330
DF (1) = B =39 | Ne= 4612
extreme limit state
p(deg) <[ 35 | F.S. = Nw= 4803
0.61 rad
Qu(psf)= 26128
Qa(psf)= 8709 |(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

(for continuous spread footings)

| Q= 0 + Df 1498 + B 1081 |
Friction Factor
f=  0.47
Equivalent Fluid Pressure
Back Slope Active (pcf) Passive (pcf)
Flat 37 498
2:1 53
1.5:1 72

Lateral Pressure Coefficient
Free Cantilever 0.27099

Restrained 0.426424

Equivalent Fluid Weight (pcf)
36.5837

57.56718




EA1193U1 RW 2140

Ultimate Bearing Capacity Determination (for continuous spread footings)

Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight

general equation:

N, = eV tan®(45 + p/2) =Dfx Wu
B = width of footing (or diameter)
N = (Nq - 1)cot(p) p = internal friction angle

Nwy = 2(Ng + 1)tan(p)

(After Vesic, 1973) Type 1SWB H(ft)= 10
Soil Type Fill
cps=| 500 | W, (pef) =[ 125 | Ng = 0.00
Df (ft) = B () =[_ 1.7 | Ne= 570
p(deg)=[ 40 ] F.S.= Nw = 100.00

0.70 rad

Qu (psf)= 13475
I Qa(psf) = 4492 I(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

[ Q= 950 + Df 0 + B 2083 [

Friction Factor

f= 0.56

Egquivalent Fluid Pressure

2/4/2014

Back Slope Active (pcf) Passive (pcf)
Flat 27 575
2:1 37
1.5:1 44
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.21744 27.1804
44.65155

Restrained 0.35721




EA1193U1 RW 2146

Ultimate Bearing Capacity Determinatior (for continuous spread footings)

general equation: Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight
N, = e®1%"® tan?(45 + p/2) =Df x Wu
B = width of footing (or diameter)
Nc = (Nq - 1)cot(p) p = internal friction angle
Nw. = 2(Ng + 1)tan(p)
(After Vesic, 1973) Type 7 H(ft)= 32
cosn=[ 150 | WiGpen=[ 120 |
Df (ft) = B(f) = 4.9 | Ne= 4216
extreme limit state
p(deg)=[ 34 ] F.S.= Nw=  41.06
0.59 rad

Qu (psf)= 30762
| Qa (psf) = 10254 |(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 2108 + Df 1178 + B 821 |
Friction Factor
f= 0.45
Equivalent Fluid Pressure
Back Slope Active (pcf) Passive (pcf)

Flat 34 424

2:1 50

151 73

2/4/2014

Lateral Pressure Coefficient
0.28271

Equivalent Fluid Weight (pcf)

Free Cantilever 33.9258

Restrained 0.44081 52.89685




EA1193U1 RW 2150 2/4/2014
-10 HOV Seg Il

Ultimate Bearing Capacity Determination (for continuous spread footings)

general equation: Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)

g = surcharge
= footing depth x soil unit weight
N, = e®¥® tan(45 + p/2) =Df x Wu

B = width of footing (or diameter)
N. = (Nq - 1)cot(p) p = internal friction angle

Nwy = 2(Ng + 1)tan(p)

(After Vesic, 1973) Type 5SWB H(ft)= 22
o[ o0 | wien=[ 15 |
Df (ft) = B(f) =[ 2.9 |Extrem  Nc= 5.50
p(deg)=[ 40 ] F.s.= Nw=  75.00
0.70 rad

Qu(psf) = 18544
Qa (psf) = 6181 |(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 1650 + Df 0 + B 1563 [

Friction Factor

f= 0.56

Equivalent Fluid Pressure

Back Slope Active (pcf) Passive (pcf)
Flat 27 575
2:1 37
1.5:1 44
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.21744 27.1804

Restrained 0.35721 44.65155




EA119341
[-10 HOV Widening Segment 11|

Retaiing Wall 2159

Ultimate Bearing Capacity Determinatior (for continuous spread footings)

general equation: Qu = cN¢ + gNg + 0.5W BNy, where ¢ = cohesion (psf)
g = surcharge
= footing depth x soil unit weight
N, = e®1%"® tan?(45 + p/2) =Df x Wu
B = width of footing (or diameter)
Nc = (Nq - 1)cot(p) p = internal friction angle
Nw. = 2(Ng + 1)tan(p)
(After Vesic, 1973) Typel H(ft)= 16
¢ (psf) = W, (pcf) =| 120 | Ng=  29.44
D (ft) = B(f) =36 | Ne= 4216
p(deg)=[ 34 | F.S.= Nw= 4106

Qu (psf)= 19468
| Qa(psf) = 6489 |(u|timate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 0 + Df 1178 + B 821 |
Friction Factor
f= 0.45
Equivalent Fluid Pressure
Back Slope Active (pcf) Passive (pcf)

Flat 34 424

2:1 50

151 73

2/4/2014

Lateral Pressure Coefficient
0.28271

Equivalent Fluid Weight (pcf)

Free Cantilever 33.9258

Restrained 0.44081 52.89685




[-10 HOV Widening RW 2220 2/4/2014

Ultimate Bearing Capacity Determination (for continuous spread footings)

general equation: Qu =N + qNg + 0.5W BNy, where ¢ = cohesion (psf)

g = surcharge
' ' = footing depth x soil unit weight
Nq - e(d.l4)tan(p) tanz(45 + p/2) = Df x Wu

B = width of footing (or diameter)
N = (Ng - 1)cot(p) p = internal friction angle

Nwu = 2(Ng + 1)tan(p)
(After Vesic, 1973)

om0 ] ween (@] ez

or (= 3] B () =[ 35 ] No= 4216
p(deg)=[ 34 | F.s.=[ 045 Nw=  41.06
0.59 rad

Qu(psf)= 19961
Qa (psf) = 8982 |(ultimate bearing capacity with Factor of Safety)

FOR ALTERNATE FOOTING CONFIGURATIONS:

| Q= 0 + Df 1178 + B 821 |

Friction Factor

f= 0.45

Equivalent Fluid Pressure

Back Slope Active (pcf) Passive (pcf)
Flat 34 424
2:1 42
1.511 73
Lateral Pressure Coefficient Equivalent Fluid Weight (pcf)
Free Cantilever 0.28271 33.9258

Restrained 0.44081 52.89685
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M emoran d um Flex your power!
Be energy efficient!

To: Howard Ng Date: March 4, 2014

Branch Chief

Bridge Design Branch 20

File:  07-LA-010-PM 37.2/42.4

Attn.:  Dawit Worku 1193U1

Mohammad Mugqtadir RW 2181

Project No.: 713000007
From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES
OFFICE OF GEOTECHNICAL DESIGN -SOUTH 1

Subject: Geotechnical Design Report for Retaining Wall No.2181

1 INTRODUCTION

This memorandum presents the geotechnical recommendations for the proposed Earth Retaining
System (ERS), Retaining Wall 2181, on Interstate 10 freeway (I-10) Eastbound in the City of
Pomona, Los Angeles County.

1.1 Project Description

The proposed project is to add an HOV lane in each direction on I-10 from City of Covina (PM 37.2)
to State Routes 57, 71, and 210 Interchange in City of Pomona (PM 42.4).

1.2 Proposed Earth Retaining System
The proposed retaining wall consists of:

e Type I Retaining Wall (Standard)

0 Stations 80+92 to 83+72 RW LOL
e Type I Retaining Wall (Modified) with Piles

O Stations 83+72 to 113+73.33 RW LOL
e Soil Nail Reinforced Slope

0 Stations 93+00 to 100+28 RW LOL

0 Stations 101+88 to 108+12 RW LOL

The information on the proposed retaining wall is summarized in Table 1.1 as presented below.
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Table 1.1 Description of the Proposed Earth Retaining System
Design
ERS ID Begin End ?_Zﬁriﬁ' Height
No. ERS Type g [feet]
Station Latitude Longitude Station Latitude Longitude [feet] Min | Max
/ 2180+92 2213+47.02
Typel "B" Line "B" Line 3281
A . A . A . A .
2181 | Typel(Mod) PProX PProx pprox PPTOX- | alongRW | 6 | 34
Soil Nails 80+92 34.06378 | -117.82616 | 113+73.33 | 34.06336 | -117.81535 LOL
RW LOL RW LOL

For this retaining wall, the MSE wall option has been considered by the design team, and
geotechnical recommendations have been provided for the design by this office (dated July 13, 2011).

However, the wall type needs to be changed to Caltrans Type 1 Retaining Wall due to the necessity of
placing storm drainages behind and parallel the wall, which renders the MSE options unfavorable.

2 SCOPE OF WORK

The work performed for this report includes:

Review the project plans and relevant information

Perform subsurface exploration and retrieve soil and formation material specimens
Assign and perform laboratory tests

Evaluate site geology, subsurface conditions, and groundwater
Perform engineering analysis and design

Provide geotechnical recommendations and construction considerations

3 SITE EXPLORATION

Subsurface exploration and the laboratory tests performed to obtain the subsurface information for the
retaining wall are described herein.

3.1 Subsurface Exploration

The subsurface exploration performed for this retaining wall includes:

A total of thirty two Cone Penetration Tests (CPTs) were performed in May 2009 and in
August 2013. Twenty six CPTs (CPT-09-201 to CPT-09-215, and CPT-09-217 to CPT-09-

227) were advanced along the existing shoulder on the Eastbound I-10, and four CPTs (CPT-

13-001 to CPT-13-004) were conducted along the existing shoulder on the I-10 Eastbound off-
ramp to Kellogg Drive exit
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e A total of eleven bore holes were drilled using rotary wash method in November and
December, 2009 (8 holes) and in March 2010 (3 holes). Eight bore holes (R-09-231 to R-09-
238) were drilled along the existing shoulder on the Eastbound of I-10, and three bore holes
were drilled in the campus of California State Polytechnic University, Pomona

The locations, elevations, and the investigation depths of CPTs and boreholes are summarized in
Table 3.1.

Table 3.1 List of CPTs and Bore Holes

o | Soten | omer | RS | aton | o
[feet] [feet]

CPT-09-201 2183+89.83 54.6 937.4 904.2 33.2
CPT-09-202 2185+38.70 54.2 928.7 886.5 42.2
CPT-09-203 2187+02.77 523 920.4 908.2 12.2
CPT-09-204 2187+19.34 52.9 919.5 908.9 10.7
CPT-09-205 2188+43.04 51.9 913.2 891.8 21.4
CPT-09-206 2188+55.94 51.5 912.6 888.9 23.7
CPT-09-207 2189+43.10 50.2 908.3 887.0 213
CPT-09-208 2189+58.87 50.8 907.5 889.4 18.2
CPT-09-209 2190+67.66 49.6 902.4 885.9 16.5
CPT-09-210 2190+81.90 49.4 901.7 883.1 18.6
CPT-09-211 2191+68.58 479 897.3 895.4 1.9
CPT-09-212 2191+80.47 48.2 896.7 856.8 39.9
CPT-09-213 2192+67.31 48.2 892.7 846.3 46.4
CPT-09-214 2192+86.69 48.0 891.9 846.4 454
CPT-09-215 2193+68.80 49.4 888.0 847.0 41.0
CPT-09-217 2195+65.11 499 878.9 805.5 73.4
CPT-09-218 2196+47.53 48.8 875.1 825.7 494
CPT-09-219 2197+37.00 48.3 870.8 786.1 84.7
CPT-09-220 2198+28.07 46.8 866.2 796.8 69.4
CPT-09-221 2199+09.75 48.3 862.1 821.3 40.8
CPT-09-222 2200+08.49 48.3 857.2 790.7 66.6
CPT-09-223 2201+24.17 48.0 851.5 808.6 43.0
CPT-09-224 2202+40.03 48.3 845.7 776.5 69.2
CPT-09-225 2203+57.99 48.8 839.3 773.0 66.3
CPT-09-226 2204+88.54 50.1 832.3 768.1 64.2
CPT-09-227 2206+37.27 53.7 824.5 770.5 54.0
R-09-231 2184+61.60 52.8 933.1 842.3 90.8
R-09-232 2187+79.05 48.9 916.6 8334 83.2

““Caltrans improves mobility across California”




07-LA-010-PM37.2/42.2 March 4, 2014

Project No. 0713000007 Page 4
R-09-233 2190+33.61 46.5 904.1 832.7 71.3
R-09-234 2195+37.81 49.2 880.2 810.4 69.8
R-09-235 2197+497.08 455 867.7 758.8 108.9
R-09-236 2201+37.14 45.4 850.9 744.2 106.7
R-09-237 2204+34.98 46.1 835.1 738.4 96.7
R-09-238 2207+69.23 61.2 818.3 736.8 81.5
R-10-201 2197+60.26 329.3 792.9 743.1 49.8
R-10-202 2206+58.81 202.8 768.6 717.1 51.5
R-10-203 2208+26.49 196.0 763.9 731.7 32.2

CPT-13-001 2208+85.15 70.0 812.2 759.2 53.0
CPT-13-002 2209+94.00 78.1 806.0 747 59.0
CPT-13-003 2210+97.63 88.3 800.0 744 56.0
CPT-13-004 2212+419.74 103.3 793.0 737 56.0

During drilling, Standard Penetration Tests (SPT) were performed at selected depths. The tests were
performed in compliance with ASTM D 1586. Samples were obtained using Standard Penetration
Test (SPT) sampler, Modified California Sampler, and Core Sampler. In addition, Bulk samples were
also obtained.

A piezometer was installed at the bore hole R-09-235 to monitor groundwater table. The measured
groundwater table is presented in Section 4.3.

Photo of some samples collected during the subsurface exploration are presented in Appendix C.

3.2 Laboratory Tests

Soil and formational material specimens retrieved from subsurface exploration were selected and
assigned to laboratory tests.

Laboratory tests performed include Atterberg Limit Tests, Particle Size Analyses, Direct Shear
Tests, Isotropically Consolidated Undrained Triaxial Compression Tests, Consolidation Tests, and
Corrosion Tests. The tests were performed in compliance with applicable ASTM and AASHTO
methods.

Laboratory test results are presented in Appendix B.
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4 SITE CONDITIONS
4.1 Site Geology

For this report we reviewed The Geologic Map of the San Dimas and Ontario Quadrangles, Los
Angeles and San Bernardino Counties, California, by Thomas W. Dibblee, Jr.,2002(Dibblee).

The proposed retaining wall site is along the south side of the east bound Interstate 10 (I-10) in San
Dimas and Pomona, California. The pavement grade of I-10 reaches an elevation of approximately
1000 ft amsl, about a half mile east of the east bound Via Verde Street on ramp. From this point I-
10 continues eastward down a grade along a south facing hill locally called “Kellogg Hill”. The
south facing slopes of Kellogg Hill are located along the north side of the highway. Eastward from
the top of the grade, I-10 descends into the San Jose Wash, which is an area along the southeast
edge of the San Jose Hills and forms the western extent of the Pomona Valley.

The main campus for the California Polytechnic University at Pomona (Calpoly) is located along
the south side of I-10 until I-10 meets the interchange with California State Route 57.

Structural geology data such as bedding orientation and structural interpretation (folds and small
scale faults) throughout the San Jose Hills are presented by Dibblee and other geologic maps. Based
on this information and field reconnaissance we consider the sedimentary bedding (and any
interbedded Volcanics) in the project area to be folded. Bedding orientations due to local folding
may have amplitudes of approximately 500 to 1000 feet or less between limbs.

Within the area of the wall alignment, the closest known bedding orientation is located around RW
LOL 87+16 Rt 271 feet, which is near the single family structure located across a small valley from
the highway on the uphill portion of the Calpoly campus. The bedding orientation at this location is
dipping nearly 15° from horizontal, in a favorable direction (with respect to the wall geometry and
slope orientation) that is approximately 35° east of due north. No other recorded bedding orientation
was identified from published information or from field reconnaissance within the wall alignment
area. There does not appear to be any dependable outcrops where bedding information can be
obtained.

The next closest known orientation is presented by Dibblee as planar structural geology data
measured from layers of Glendora Volcanics. The location is approximately north of the north end
of Kellogg Drive. According to Dibblee, the geologic formation at this location is dipping 22°, in an
unfavorable direction (with respect to the wall geometry and slope orientation) of approximately
30° west of due south.

The applicability of either orientation to the interpretation of geological structure through the wall
alignment is uncertain. Dibblee and other geologic maps show folded bedding approximately 3000
feet north of the highway along the project limits. The geologic information indicates that there is a
likelihood of small scale folding along the wall alignment that will adversely affect the stability of
the slope which I-10 is constructed along. We conservatively assume that bedding is dipping out of
slope approximately 20° along this length of the retaining wall layout line.
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Area A (Stations Approximately 81 to 93 RW LOL)

At the top of the grade, north facing rock cut slopes are located along the south side of the highway.
The rock slopes are excavated in moderately hard to hard Topanga Sandstone. According to
Dibblee, the Topanga formation that is exposed at this rock slope is light gray or yellowish brown,
bedded, arkosic, and locally pebbly. The formation may include interbedded siltstone or clay shale.
Site reconnaissance by our office has revealed that Glendora Volcanics are also present along this
slope. The retaining wall begins in front of (i.e. north of) the east portion of these slopes. The
beginning of the retaining wall marks the transition of I-10 from a “cut” highway overlying poorly
indurated coarse sand and gravel sandstone (or soil derived from the slope excavation of this
formation) to being partially underlain by clayey embankment fill and soft fine sedimentary
formation.

Area B (Stations Approximately 93 to 105 RW LOL)

In this area, a prehistoric landslide has been remediated between 1958 and 1962. A buttress fill was
constructed around 1962 along the north side of I-10, across from Calpoly and west of the
eastbound Kellogg Drive off-ramp. I-10 is underlain by La Vida member in this area. The geologic
formation is typically very soft, light brown claystone, which can be considered as soil when
evaluating the material strength of the formation

This section of I-10 was constructed in 1952 and widened in 1960. The widening required infilling
small drainage canyons and excavating a portion of the south side of Kellogg Hill. Before the
presence of I-10, the 1937 topographic (Covina Quadrangle) map produced by the USGS shows the
area is traversed by “Pomona Road”. The Covina quadrangle shows Pomona road was originally at
1040 ft amsl at the saddle of Kellogg Hill.

Area C (Stations Approximately 105to 113 RW LOL)

Toward the bottom of the grade, I-10 is underlain by quaternary alluvium composed of loosely to
moderately consolidated clay, silt, sand, and gravel. Regional tectonic uplift to form the San Jose
Hills has occurred by the San Jose Fault which is a shallowly north dipping thrust fault that runs
southwest to northeast along the southern edge of the San Jose Hills. The San Jose Fault has been
documented by several authors and as such the fault trace varies significantly at map scales of
1:24,000 or smaller.

4.2 Subsurface Soil and Rock Conditions

Area A (Stations Approximately 81 to 93 RW LOL)

Geomaterials that underlie the beginning of the retaining wall are characterized as coarse sand and
gravel with boulders. The material is most likely derived from excavation of the north facing rock
cut slopes directly to the west of this location. I-10 traverses drainage at LOL station 92 that appears
to have been a natural canyon drainage before the initial widening of the highway in the 1950s.
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Subsurface conditions through this length of the proposed retaining wall are typified in borings R-
09-231, R-09-232, and R-09-233. Fill in this area varies from 10 to 20 feet in depth and consists of
brown, medium dense, coarse to fine, clayey sand to brown, medium stiff, sandy clay. The fill is
underlain by fine to coarse, soft, poorly indurated sandstone. The sandstone is part of the Topanga
formation and is interbedded with coarse-grained, moderately soft, poorly indurated conglomerate.
The Topanga Formation was encountered up to depths of approximately 70 feet. Below 70 feet
below ground surface (bgs) Topanga sandstone is underlain by claystone, siltstone and shale that
form the La Vida member of the Puente formation.

Area B (Stations Approximately 93 to 105 RW LOL)

I-10 overlies fine grained materials through this length of retaining wall, which was mapped by
Dibblee as an ancient landslide. Caltrans remediated this area in the early 1960s by removing soil
from the north side of the highway, installing a battery of dewatering wells and constructing a
buttress fill.

Subsurface conditions through this length of retaining wall are typified in borings R-09-234, R-09-
235, R-09-236, and R-09-237. Embankment fill is approximately 10 to 20 feet thick and consist of
soft, brown, sandy clay to medium dense, brown fine clayey sand. Below 20 feet (bgs), we
encountered the La Vida member of the Puente formation, which generally consists of interbedded
shale, claystone, and siltstone. The sedimentary rock encountered was distinguished from fill by the
presence of sedimentary bedding, which was generally dipping between 15 degrees and 30 degrees.
The depth of the soft fine grained sedimentary formation extends to approximately 100 feet bgs.

At depths greater than 100 feet we encountered moderately hard, fine to coarse gravel
conglomerate. In R-09-235, the thickness of conglomerate was approximately 15 feet and was
underlain by five foot thick basalt.

Area C (Station Approximately 105 to 113 RW LOL)

In this area I-10 transitions from the ancient landslide to a fill. The off ramp to Kellogg Drive from
the eastbound I-10 overlies a fill which was constructed on quaternary alluvium.

Subsurface conditions through this length of the proposed retaining wall are typified in borings R-
09-237 and R-09-238. Fill varies in depth from 10 feet to 20 feet and consists of brown, stiff sandy
silt to brown, medium dense, clayey sand. At the top of Kellogg Drive off ramp, below a depth of
20 feet, we encountered soft La Vida member claystone and siltstone interbedded with
conglomerate.

““Caltrans improves mobility across California”



07-LA-010-PM37.2/42.2 March 4, 2014
Project No. 0713000007 Page 8
4.3 Groundwater

A piezometer was installed at R-09-235 to monitor groundwater table upon completion of the drilling
on November 4, 2009. Groundwater table was measured by both: (1) intermittent manual reading and

(2) continual levelogger reading.

The manual reading of groundwater table are summarized in Table 4.1 and the levelogger readings
are presented in Figure 4.1 in Appendix A.

Table 4.1 Measured Groundwater

Ground Surface DeG:::ZTxter Table Date
Bore hole No. Flevation Gro:)nd Surface Elevation Measured
[feet] [feet] [feet]
39.7 829.1 4/6/2010
40.8 828.0 6/8/2010
50.6 818.2 9/14/2010
36.6 832.3 1/6/2011
R-09-235 868.8

36.0 832.8 4/6/2011
52.8 816.0 11/15/2011
50.6 818.2 5/30/2012
60.2 808.6 1/7/2013

A groundwater table depth of 38 feet was assumed for design after reviewing both manual reading
and levelogger reading.
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4.4 Ground Motion

The Peak Ground Acceleration (PGA) at the proposed wall location was estimated using the Caltrans
ARS online (v.2.2.06).

Upper 30m shear wave velocities (Vs30) are estimated based on SPT N values recorded at bore holes
R-09-231 to R-09-238. The values are presented in Table 4.2

Table 4.2 Estimated Upper 30m Shear Wave Velocities

Borehole Vs30
ID [m/sec]
R-09-231 354
R-09-232 421
R-09-233 354
R-09-234 261
R-09-235 336
R-09-236 297
R-09-237 277
R-09-238 297

Due to (1) various subsurface conditions along the wall as presented in Section 4.2 and (2) the
substantial length (more than 3000 feet) of the wall, two representative locations, instead of one, have
been selected for the peak ground acceleration (PGA) calculation:

e Location 1: representing the areas explored by bore holes R-09-231 - R-09-233 (i.e., Area
A). For this location, an upper 30m shear wave velocity has been calculated to be 376 m/s
(i.e., average Vs30m of R-09-231 - R-09-233)

e Location 2: representing the areas explored by bore holes R-09-234 - R-09-238 (i.c., Arca B
and C). For this location, an upper 30m shear wave velocity has been calculated to be 294
m/s (i.e., average Vs30m of R-09-234 - R-09-238)

The probabilistic seismic hazard analysis (PSHA) governs at the spectral period T=0.01 sec (i.e.,
PGA) at both locations. The calculated PGAs for ‘Location 1’ and ‘Location 2’ are 0.68 and 0.678,
respectively. Accordingly, a PGA of 0.68 g is recommended as the design peak ground acceleration
(PGA) for the entire wall.
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5 ANALYSIS AND DESIGN
To analyze and design the wall, ten representative cross-sections along the wall have been selected.

The information on these ten cross-sections is presented in Table 5.1.

Table 5-1 Information on the Ten Representative Cross-Sections

X-section Station - "B" Line Area Associated Bore holes/CPTs
1 2186+00 A CPT-09-202
2 2190+25 A R-09-233
3 2192+25 A CPT-09-213 & 214
4 2195+25 B R-09-234, CPT-09-217
5 2197+75 B R-09-235
6 2201+25 B R-09-236
7 2204+25 B R-09-237
8 2205+50 C CPT-09-226 & 227, R-09-237 & 238
9 2207+50 C R-09-238, R-10-203
10 2208+75 C CPT-13-001

The representative cross sections with generalized subsurface models are presented in Figure 5.1 —
5.10 in Appendix A.

It is noted that, as discussed in Section 4.1, a bedding angle of approximately 20° was used in the
analyses and designs.

5.1 Material Properties

The results of the subsurface exploration and laboratory tests were used to evaluate the material
properties of the project site.

Effective shear strength envelopes of the Claystone/Siltstone at both the fully softened condition and
the residual condition are presented in Figure 5.11 in Appendix A. The results of direct shear tests and
isotropically consolidated undrained triaxial tests were used to develop the fully softened shear
strength envelope. Residual shear strength envelope of the Claystone/Siltstone was back-calculated
assuming existing factor of safety at Station 2195+25 is equal to 1.3.
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Area A (Station Approximately 81 to 93 RW LOL)

For Stations 80+92 to 83+72 RW LOL where Type I Retaining Wall — Standard was proposed,
CPT data shows predominantly sandy materials from the ground surface to the depth of
approximately 8 feet. From about 8 to 20 feet bgs predominantly silty materials were encountered.
From approximately 20 to 34 feet bgs predominantly sandy materials were encountered. The
interpreted engineering properties of these materials are:

Table 5.2 (a) Material Properties (Stations 80+92 to 83+72 RW LOL)

Approximate
Depth Below Unit Weight Shear Strength
Parameters
Ground Surface

[feet] [pcf] [degree]
0-8 120 $=28
8-20 120 $=30
20-34 120 0=34

For Stations 83+72 to ~ 93 where Type I Retaining Wall — Modified with Piles is proposed, as shown
in Figures 5.1 — 5.3 in Appendix A, the subsurface profile consists of mainly three materials: (1)
Embankment Backfill, (2) Weathered Sandstone, and (3) Sandstone. Table 5.2 (b) shows the
interpreted engineering properties of these materials at three cross-sections.

Table 5.2 (b) Material Properties (Area A)

Cross section 2186+00 2190+25 2192+25
Unit Shear Strength Unit Shear Strength Unit Shear Strength
Material Weight Parameters Weight Parameters Weight Parameters
[pcf] Effective Undrained [pcf] Effective Undrained [pcf] Effective Undrained
Embankment 0=24 Su=2200 $=28 Su=1900 $=21
12 12 12 =24 f
Backfill 0 ¢=270 psf psf 0 ¢=200 psf psf 0 ¢=270 psf Su=2400 ps
Weathered
Sandstone 125 =34 ¢=34 125 $=34 $=34 125 N/A N/A
Sandstone | 125 =45 Su;i?OO 125 =45 S”;igoo 125 ¢'=45 | Su=8000 psf
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Area B (Station Approximately 93 to 105 RW LOL)

As shown in Figures 5.4 - 5.7, the subsurface profile in the Area B consists of mainly two or three
following materials: (1) Embankment Backfill, (2) Claystone/Siltstone, and (3)
Sandstone/Conglomerate. In addition, the top soil layer was added to model the top portion of the
historical landslide areas currently occupied by avocado trees. Table 5.2 (c) shows the material
properties used for four cross-sections in Area B

Table 5.2 (c) Material Properties (Area B)

Cross section 2195+25 2197+75
Unit Shear Strength Unit Shear Strength
Material Weight Parameters Weight Parameters
[pcf] Effective | Undrained [pcf] Effective Undrained
Embankment =19
Backfill 120 ¢=28 N/A 120 ¢=250 psf N/A
Claystone/ _ Su=2200
Siltstone 120 (1) Su=2200 psf 125 (1) osf
Sandstone/ _ Su=8000
Conglomerate 125 $=45 Su=8000 psf 125 =45 osf
Top Soil 115 $=28 N/A 115 h=28 N/A
Cross section 2201+25 2204+25
Unit Shear Strength Unit Shear Strength
Material Weight Parameters Weight Parameters
[pcf] Effective | Undrained [pcf] Effective Undrained
Embankment =19
Backfill 120 ¢=32 N/A 120 c=250 psf N/A
Claystone/ | ¢ (1) | su=2200psf | 125 (1) Su=2200
Siltstone psf
Top Soil 115 $=28 N/A 115 =28 N/A

Note: (1) See Figure 5.11 (b) Residual Condition
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Area C (Station Approximately 105 to 113 RW LOL)

As shown in Figures 5.8 — 5.10, the subsurface profile in the Area C consists of mainly two or three of
the following materials: (1) Embankment Backfill, (2) Claystone/Siltstone, and (3)
Sandstone/Conglomerate.

Table 5.2 (d) Material Properties (Area C)

Cross section 2205+50 2207450 2208+75
Unit Shear Strength Unit Shear Strength Unit Shear Strength
Material Weight Parameters Weight Parameters Weight Parameters
[pcf] Effective Undrained [pcf] Effective Undrained [pcf] Effective Undrained
Embankment =24 $=28 _
Backfill 120 c=270 psf N/A 120 ¢=50 psf N/A 120 ¢=29 N/A
Claystone/ Su=2200 Su=2200 B
Siltstone 120 (1) psf 125 (1) psf 125 (1) Su=2200 psf
Sandstone/ @) @ @) _ Su=8000
Conglomerate N/A N/A N/A 125 ¢=45 psf (3)

Notes: (1) See Figure 5.11 (a) Fully Softened Condition
(2) Sandstone/Conglomerate was not modeled
(3) CPT-13-001 cannot confirm the existence of Sandstone/Conglomerate

The engineering properties assumed for structure backfill material and concrete are:

Table 5.2 (e) Material Properties

. . Shear
Material Umt[ V\C/:ilght Strength
P Parameters
Structure
Backfill 120 ¢=34
Concrete 150 3600 psi

In addition, the following engineering properties were estimated for the embankment backfill
materials for earth pressure calculation purpose.
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Table 5.2 (f) Material Properties of Embankment Backfill — Earth Pressure Calculation Only

Station RW LOL Unit Weight [pcf] Shear Strength Parameters
¢ [degree] ¢ [psf]

83+72 to 84+20 120 32 0
84+20 to 84+68 120 32 0
84+68 to 86+92 120 24 270
86+92 to 89+72 120 34 0
89+72 to 90+44 120 28 200
90+44 to 91+10 120 32 0
91+10 to 93+00 120 21 270
108+12 to 113+73 120 29 0

Note: (1) A unit weight of 120 [pcf] and a friction angle of 34 [degree] were assumed for the
areas where the soil nails were proposed.

5.2 Bearing Capacity of Standard Retaining Wall Type I (Station 80+92 to 83+72 RW LOL)
Bearing capacities for Standard Type I RW proposed between Station 80+92 and 83+72 were
calculated using (1) the interpreted engineering properties presented in Section 5.1 and (2) the Vesic

method. The revised standard plan RSP B3-1A updated April 20, 2012 was used for the analysis. The
estimated bearing capacities for the footing are all greater than the imposed bearing stresses.

5.3 Modified Type | Retaining Wall (Station 83+72 to 113.73+33 RW LOL)

To (1) reduce settlements, (2) increase bearing capacity, and (3) increase additional stabilizing force
to the slope, pile foundation is recommended between Stations 83+72 and 113+73.33 RW LOL

The geotechnical recommendations for pile foundation design are presented in Section 6.

5.4 Soil Nails (Station 93+00 to 108+12 RW LOL)

Slope between Stations 93+00 and 100+13, and Slope between Stations 101+88 and 108+12 require
additional reinforcement behind the retaining wall to provide additional stabilizing force to the slope.

The recommended design for the soil nails are presented in Section 6.
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5.5 Slope Stability

Limit equilibrium analyses were performed at the representative cross-sections to evaluate the global
stabilities of:

e Existing slope
e Proposed wall with slope

It should be noted that the slope north of I-10 was not included in the global slope stability analyses
performed in this study.

The computer program SLOPE/W with the Morgenstern-Price method was used in these analyses. A
surcharge of 240 psf was applied on the highway to model traffic loads.

The criteria adopted for slope stability analysis in this report are:

e Static Analysis
O FS siope with Proposed ERs > FSExisting Slope or FS siope with roposed Ers = 1.5

e Seismic Analysis
O FS siope with Proposed rs > 1.1

= ky, =0.227g (1/3 of the estimated PGA in Section 4.4)

The calculated Factor of Safeties (FS) at the ten cross-sections are summarized in Table 5.3

Table 5.3 Results of Slope Stability Analysis (Factor of Safety)

X-Station Static Seismic

"B" Line FSeyisting slope FSsiope with Proposed ERS Sgs::wg FSsiope with Proposed ERs S(;cj?ellrlg
2186+00 1.2 1.4 Satisfied 1.5 Satisfied
2190+25 1.7 1.8 Satisfied 1.2 Satisfied
2192+25 1.4 1.4 Satisfied 1.7 Satisfied
2195+25 1.3 1.4 Satisfied 1.1 Satisfied
2197+75 1.5 1.5 Satisfied 1.1 Satisfied
2201+25 1.9 1.9 Satisfied 1.2 Satisfied
2204+25 1.4 1.5 Satisfied 1.1 Satisfied
2205+50 1.1 1.1 Satisfied 1.2 Satisfied
2207+50 1.0 1.2 Satisfied 1.5 Satisfied
2208+75 1.2 1.3 Satisfied 1.1 Satisfied
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5.6 Lateral Capacity of Piles

Pile lateral capacity analyses were performed on the proposed HP10 x 42 steel piles presented in
Section 6 at the ten representative cross-sections. The computer program L-Pile was used in the

analyses.

The lateral pile design loads and section properties used for the analyses were provided by the
Structure Design and are presented in section 5.8.1.

The results of the lateral pile capacity analyses indicate that the proposed HP10x42 steel pile meets
the pile lateral capacity criteria.

5.7 Settlement of Piles

Settlement analyses were performed on the proposed HP10 x 42 steel piles at the locations of the ten
representative cross-sections. The elastic compression of the piles and the primary consolidation

settlement were estimated in these analyses.

The results of the laboratory tests and the in-situ tests (i.e., CPTs and SPTs) together with structure
loads presented in Section 5.8.2 were used in the analyses.

The estimated settlement at the top of the piles is in the order of one to two inches.

5.8 Structural Design Information

5.8.1 Lateral Capacity of Piles

The pile capacity criteria provided by Structure Design and the sectional properties of the proposed

pile are presented in Table 5.4 (a) and (b), respectively.

Table 5.4 (a) Lateral Pile Design Loads provided by Structure Design

Service Extreme Resistance Resistance
o Strength o
Limit Limi Event Limit | factor (¢) for factor (¢) for
) imit State L
State State Strength Limit | Extreme Event
[kips] [kips] [kips] State Limit State
13 29 40 1.0 1.0

Note: (1) Pile displacement associated with Service Limit State is 0.5 inches
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Table 5.4 (b) Sectional Properties of the Proposed Pile Provided by Structure Design

Yield Plastic Nominal Moment
i Strength Modulus Moment Capacity™
Pile Type Capacity
[ksi] [in’] [kips-in] [kips-in]
HP 10 x 42 50 48.3 2415 2415

Note: (1) Resistance factor for strength and extreme event limit is 1.0

5.8.2 Structural Load

The structural loads on the proposed retaining wall with pile sections provided by Structure Design
are shown in Table 5.5.

Table 5.5 Structural Loads — Type I RW Modified with Piles

Design
Wall w B C F Vertical Load/ft

Height
[ft] [ft] [ft] [ft] [ft] [kips/ft]
6 8.00 6.00 2.00 2.00 7.80
8 8.00 6.00 2.00 2.00 9.31
10 8.75 6.75 2.00 2.00 12.00
12 8.75 6.00 2.75 2.00 12.73
14 9.25 6.25 3.00 2.17 15.12
16 10.00 6.67 3.33 2.17 17.85
18 12.00 8.42 3.58 2.17 24.16
20 13.00 9.25 3.75 2.17 28.67
22 13.25 9.25 4.00 2.25 31.26
24 14.75 10.33 442 2.75 38.47
26 15.75 11.00 4.75 2.92 44.04
28 17.50 12.42 5.08 3.17 53.14
30 19.50 13.92 5.58 3.50 63.75
32 20.50 14.42 6.08 3.75 70.53
34 24.00 17.58 6.42 4.00 90.16
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6 RECOMMENDATIONS

6.1 Pile Foundation (Stations 83+72 to 113+73.33 RW LOL)

The recommendations for pile foundation are as follows:

e Pile Type: HP10x42 steel pile

0 Yield Strength (Fy): 50 ksi
e Construction Method: Driven Pile
e Design Capacity

0 Compression: 90 kip (service state) / 180 kip (nominal axial resistance)

The recommended pile tip elevations are presented in Table 6.1(a) and (b).
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32)

Station RW LOL

Height
of Wall

[feet]

Length
of Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

83+72

to

83+80

14

8

925.45

875.5

883.7

83+80

to

83+96

16

16

921.53

874.6

882.9

83+96

to

84+04

18

918.98

874.3

875.6

882.6

84+04

to

84+12

20

916.23

874.1

875.3

882.2

84+12

to

84+20

24

912.69

873.6

874.8

882.1

84+20

to

84+36

26

16

909.1

872.8

874.1

881.3

84+36

to

84+52

28

16

905.44

871.1

872.4

878.0

879.8

84452

to

84+68

30

16

901.44

868.4

869.7

870.9

875.9

877.4

84+68

to

84+84

34

16

898.00

865.7

867.0

868.2

873.5

VPP WINIFP ORI WIN|IRP|IPIWINIFPIWINIFPIWINIFRPIWINRPRPIWINRFPINFPRIN|[P

|l K| || |I<|<|P ||| <|I<|T|0|<|D|PI<|PO|<|0|<|P | |I<|T|< |3

875.2
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32) (continues)

Station RW LOL

Height
of Wall

[feet]

Length
of Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

84+84

to

84+96

34

12

898.00

863.5

864.7

866.0

871.5

873.2

84+96

to

85+08

34

12

898.00

861.1

862.3

863.6

869.4

871.1

85+08

to

85+24

34

16

895.45

858.6

859.9

861.1

867.1

869.1

85+24

to

85+56

34

32

893.8

858.9

860.1

861.4

867.1

869.1

85+56

to

85+88

34

32

891.12

859.2

860.5

861.7

867.1

869.1

85+88

to

86+12

34

24

889.38

862.0

863.2

864.5

869.3

NP IWINIPIUOOIRRIWINIPIUOIRIWIN|IPIUOIRIWIN|IPIUOIBIWIN|IRPIOIBR|IW|IN|PF

< | < |lm|m|lom|I<|[<||m | <|I<|T|o|F|I<|<|D|P|lo|<|[<|B|m|v <|<|W|m|m

871.3
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32) (continues)

Station RW LOL

Height
of Wall

[feet]

Length
of Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

86+12

to

86+36

34

24

888.13

864.0

865.2

866.5

870.9

872.9

86+36

to

86+60

34

24

888.13

865.9

867.2

868.4

872.6

872.6

86+60

to

86+92

34

32

888.13

867.8

869.1

870.3

873.4

873.4

86+92

to

87+32

30

40

888.63

869.9

871.1

872.4

873.6

873.6

87+32

to

87+56

28

24

888.97

870.4

871.7

874.0

874.0

87+56

to

87+88

28

32

886.98

868.4

869.7

872.0

872.0

87+88

to

88+12

28

24

885.63

867.1

868.3

870.6

AW INIRP|PPIWIN(P[PIWINIPIOWPPIWINIPIOW|PIWINP I OOPRRIWINIPIUO|DIW[IN|FP

|l <|lm|m K|l |m|lm << W|lm|<|<|W|w|w|l<|<|W|w|w|<|[<|WW|w|w| <|<|®WW|w|®

870.6
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32) (continues)

Station RW LOL

Height
of Wall

[feet]

Length
of Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

88+12

to

88+28

28

16

884.5

865.9

867.2

869.5

869.5

88+28

to

88+60

28

32

882.58

864.0

865.3

867.6

867.6

88+60

to

89+00

28

40

880.22

861.7

862.9

865.2

865.2

89+00

to

89+40

28

40

878.64

860.1

861.3

863.6

863.6

89+40

to

89+56

26

16

878.72

855.5

856.7

862.4

89+56

to

89+72

26

16

878.72

852.7

853.9

859.9

89+72

to

89+84

24

12

878.64

850.6

851.9

857.8

89+84

to

89+96

24

12

878.64

848.5

849.7

855.9

89+96

to

90+16

24

20

877.63

848.6

849.9

WINIP WINIRFRPIWINRFRPIWINIFPIWNIFPIPIWIN[RP|IP WIN|RP|PIWIN[FRP|PIW[IN|[F

| PO <P |0 ||| (<0 |0 |I<|0|0I<|ICK|0 |0 I<|IK|PPF K| KCK|P || <|[<|T |

855.9
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32) (continues)

Station RW LOL

Height
of Wall

[feet]

Length
of
Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

90+16

to

90+28

24

12

877.63

847.1

848.4

854.6

90+28

to

90+44

24

16

877.63

845.2

846.4

852.9

90+44

90+60

26

16

873.46

843.8

845.1

851.5

90+60

to

90+76

26

16

873.46

841.9

843.1

849.8

90+76

to

90+92

26

16

873.46

840.0

841.2

848.1

90+92

to

91+08

28

16

869.21

838.5

839.7

844.9

846.7

91+08

to

91+24

28

16

869.21

836.5

837.8

843.2

845.0

91+24

91+40

28

16

869.21

834.6

835.8

841.5

843.3

91+40

to

91+56

28

16

869.21

832.7

833.9

839.8

APIWIN|IFRP|IPIWIN|IRP|PIWIN|IRPI[P WINIRPIWIN|RPIWINRPIWIN[RP{W[IN|FRP|W[N |k

I K[P I ICKICK|P|IIIKICK|P P IKICK|[T|F |0 |0F|I<<|P|PI<|0| 0| <|P|W|I<|W|T

841.6
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32) (continues)

Station RW LOL

Height
of Wall

[feet]

Length
of
Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

91+56

to

91+72

28

16

869.21

830.7

832.0

838.1

839.9

91+72

to

91+88

28

16

866.96

829.0

830.2

836.3

838.1

91+88

to

92+04

28

16

866.96

826.8

828.1

834.4

836.2

92+04

92+20

28

16

866.96

824.8

826.0

832.6

834.4

92+20

to

92+36

28

16

866.96

822.7

824.0

830.8

832.6

92+36

to

92+52

28

16

866.96

820.7

821.9

829.0

830.8

92+52

to

92+68

28

16

866.96

818.6

819.9

827.2

829.0

92+68

to

92+84

28

16

862.92

820.1

821.3

828.0

AP WINIRP[P WIN[RP[PW[IN[RP[PWIN[RP[P|IWIN[P[P|WIN[P[PWIN[RP|PW[N|F

| K|[P | ICKIK[P|P <[PPI <|I<K|P |0 <|ICK|P|0|<ICK|TP ||| |<|[<|PB |

829.8
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32) (continues)

Station RW LOL

Height
of Wall

[feet]

Length
of
Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

92+84

to

93+00

28

16

862.92

818.3

819.5

826.4

828.2

93+00

to

93+16

28

16

862.92

816.5

817.7

824.8

826.6

93+16

to

93+32

28

16

859.98

815.0

816.3

823.2

825.0

93+32

to

93+44

28

12

859.98

813.7

814.9

822.0

823.8

93+44

to

93456

28

12

859.98

812.3

813.6

820.8

822.6

93+56

to

93+72

30

16.0

855.9

810.9

812.1

813.3

819.8

821.3

93+72

to

93+88

30

16

855.9

809.0

810.3

811.5

818.2

NP (WINIFRPIUODIRPR WIN[RP[PIWIN[RP[P WIN[RP[P| WIN[RP[PWIN[FRP[PW[IN|F

I K[T || ||| | (<K |P P |I<ICK|T|0 < CK|P |0 (<K<K <|<|W|W

819.7
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32) (continues)

Station RW LOL

Height
of Wall

[feet]

Length
of
Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

93+88

to

94+00

30

12

855.9

807.7

808.9

810.2

817.0

818.5

94+00

94+12

30

12

855.9

806.4

807.7

808.9

815.9

817.4

94+12

to

94+28

32

16.0

851.6

805.0

806.2

807.5

814.5

816.2

94+28

to

94+40

32

12

851.6

803.6

804.9

806.1

813.3

815.0

94+40

94+52

32

12

851.6

802.2

803.5

804.7

812.1

813.8

94+52

to

94+76

30

24.0

851.9

799.7

800.9

802.2

809.5

P (WINIRPIUODRAPR WINPT WINPT WINPT WINPT W[N]

| < |lm|m|lom|I<|[<||m | <|I<|T|o|F|<|<|D|P|lo|<|[<|B|m|v(<|<|W|m|®

811.0
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Table 6.1 (a) Recommended Pile Tip Elevations (Stations 83+72 to 95+32) (continues)

Station RW LOL

Height
of Wall

[feet]

Length
of
Wall

[feet]

Bottom of
Footing
Elevation

[feet]

Row

Vertical/Battered

Pile Tip
Elevation

[feet]

94+76 to 94492

30

16.0

850.1

798.1

799.4

800.6

807.9

809.4

94+92 to 95+08

30

16

850.1

796.3

797.5

798.8

806.3

807.8

95+08 to 95+32

30

24

850.1

793.6

794.8

796.0

803.9

VP IWIN|IPI ORI WIN|IPI OO W|IN|PF

< | < |lm|m|lom|<|[<|m|lm|v|<|<|®m|m|m

805.4
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Table 6.1 (b) Recommended Pile Tip Elevations (Stations 95+32 to 113+73.33)

Bottom
Height Length of Pile Tip
Station RW LOL of Wall of Wall Footing | Elevation
Elevation

[feet] [feet] [feet] [feet]
95+32 to 95+72 28 40 850.42 801.4
95+72 to 96+20 24 48 852.55 806.1
96+20 to 96+68 22 48 853.05 807.1
96+68 to 97+00 20 32 853.13 808.1
97+00 to 97+24 18 24 853.13 809.1
97+24 to 97+72 18 48 851.3 807.3
97+72 to 98+12 18 40 849.5 805.5
98+12 to 98+60 18 48 846.87 802.9
98+60 to 98+92 20 32 843.93 798.9
98+92 to 99+24 18 32 843.93 799.9
99+24 to 99+48 16 24 843.94 800.4
99+48 to 99+88 16 40 842.09 798.6
99+88 to 100+28 16 40 841.07 797.6
100+28 to 100+44 14 16 839.42 796.4
100+44 to 101+00 14 56 839.42 796.4
101+00 to 101+40 12 40 839.58 796.6
101+40 to 101+88 14 48 835.62 792.6
101+88 to 102+20 16 32 832.04 788.5
102+20 to 102+52 18 32 828.21 784.2
102+52 to 102+84 20 32 824.28 779.3
102+84 to 103+08 22 24 821.04 775.0
103+08 to 103+32 24 24 817.39 770.9
103+32 to 103+56 26 24 813.95 766.5
103+56 to 103+72 26 16 811.86 764.4
103+72 to 103+88 30 16 807.27 757.8
103+88 to 104+04 32 16 804.19 753.2
104+04 to 104+36 30 32 804.44 754.9
104+36 to 104+68 30 32 803.44 753.9
104+68 to 105+16 30 48 801.08 751.6
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Table 6.1 (b) Recommended Pile Tip Elevations (Stations 95+32 to 113+73.33) (continues)

Height Length Bszzotm;f Pile Tip
Station RW LOL of Wall of Wall Elevation Elevation

[feet] [feet] [feet] [feet]
105+16 to 105+56 28 40 801.42 752.4
105+56 to 105496 30 40 797.53 748.0
105+96 to 106+20 28 24 797.87 748.9
106+20 to 106+68 28 48 795.63 746.6
106+68 to 107+16 26 48 795.88 748.4
107+16 to 107+48 24 32 796.05 749.6
107+48 to 107+80 22 32 796.55 750.6
107+80 to 108+12 20 32 796.62 751.6
108+12 to 108+60 16 48 798.85 755.4
108+60 to 108+84 14 24 798.85 755.4
108+84 to 108+92 16 8 794.85 751.4
108+92 to 109+08 20 16 790.83 745.8
109+08 to 109+16 20 8 790.83 745.8
109+16 to 109+40 16 24 794.83 751.3
109+40 to 109+80 12 40 795 752.0
109+80 to 110+12 12 32 793.52 750.5
110+12 to 110+68 12 56 790.78 747.8
110+68 to 111+00 12 32 787.56 744.6
111+00 to 111+40 10 40 787.56 744.6
111+40 to 111+88 10 48 785.72 742.7
111+88 to 112428 10 40 782.9 739.9
112+28 to 112452 8 24 782.9 739.9
112+52 to 112476 6 24 782.9 739.9
112+76 to 113+08 6 32 781.47 738.5
113+08 to 113+40 6 32 780.23 737.2
113+40 to 113+73.33 6 33.33 778.32 735.3
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6.2 Soil Nails

The design recommendations for soil nails are:

Nail Bar Size: # 11 Bar
Nail Bar Yield Strength (Fy): 75 ksi
Nail Length: 60 feet except Row 5 and Row 6 between Stations 93+00 and 93+40 RW LOL

0 Length of soil nail is 50 feet for Row 5 and Row 6 between Stations 93+00 and 93+40
RW LOL

Pullout Resistance
0 Zone 1: 2630 Ib/ft (Stations 93+00 to 100+28 RW LOL)
O Zone 2: 2630 Ib/ft (Stations 101+88 to 104+68 RW LOL)
O Zone 3: 3283 Ib/ft (Stations 104+68 to 108+12 RW LOL)
Nails inclination angle: 15 degrees measured from horizontal
Place soil nails in rectangular pattern
Soil nail length should be uniform throughout each wall zone
The first row of the nails should be placed no more than three feet below the finished grade

Place the bottom row of soil nails no more than four feet above the excavated grade. At
locations where the locations of the bottom row of soil nails need to be adjusted to
accommodate the above requirement, place the bottom row of soil nails four feet below the
soil nails above

Proof test nails (8% of the total number of soil nails) need to be shown on the plan

To avoid conflict with underground utilities, soil nail inclination can be adjusted to maintain a
minimum clearance of six inches between soil nails and utilities, and adjacent soil nails. The
maximum allowable rotation of soil nail alignment is 10 degrees both horizontally and
vertically.

The information on the recommended soil nail design is presented in Table 6.2.
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Table 6.2 Information on the Soil Nails (Station 93+00 to 108+12 RW LOL)
. Horizontal | Vertical Nail Upper Lower
;’gi! Station [RW LOL] DIS['(;;\CG Rows Spacing Spacing Length Elevation | Elevation
[ft] [ft] [ft] [ft] [ft]
93+00 to  95+72 272 6 4 5.5 60"
95+72 o 96420 48 5 4 5.5 60 ropof Bottom
1 96+20 to  97+00 80 4 4 5.5 60 pc of Wall
Wall Line .
97+00 o  99+24 224 4 5 5.5 60 Line
99+24 o  100+28 104 4 5 5.5 60
101+88 to 102+20 32 3 5 5.5 60
102+20 to  103+08 88 4 5 5.5 60 rooof Bottom
2 103+08 to  103+72 64 5 5 5.5 60 P of Wall
Wall Line .
103+72  to  104+36 64 6 5 5.5 60 Line
104+36 o  104+68 32 6 4 5.5 60
104+68 to  106+68 200 6 4 5.5 60
106+68 to  107+32 64 5 4 5.5 60
5 107432  to  107+48 16 5 4 5.5 60 Top of B‘f’:;vo'n
. o a
107+48 to  107+56 8 5 4 5.5 60 Wall Line Line
107+56 to  107+80 24 4 4 5.5 60
107+80 to  108+12 32 4 4 5.5 60

Note: (1) Length of soil nail is 50 feet for Row 5 and Row 6 between 93+00 and 93+40.
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6.3 Corrosion
The results of corrosion tests performed on the samples obtained from drilling indicate ‘non-

corrosive’ to foundation elements as presented in Table 6.3.

Table 6.3 Corrosion Test Results

Borehole Min'irr?u'm Chloride Surfate

No. Resistivity pH Content Content
[ohm-cm] [ppm] [ppm]

R-09-231

R-09-232 1475 6 17 324

R-09-233

R-09-234

R-09-235

R-09-236 623 6 3 350

R-09-237

R-09-238

Note: For Structural Elements, the Department considers a site corrosive if one or
more of the following conditions exist: pH is 5.5 or less, chloride concentration is 500
ppm or greater, sulfate concentration is 2000 ppm or greater. Resistivity is not
considered for Structural Elements.

6.4 Structural Discontinuity
To minimize potential differential settlements,

e Provide structural discontinuity at the transition between Type I RW Standard and Type I RW
Modified with Piles

e Provide structural discontinuities at each expansion joint location
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7 CONSTRUCTION CONSIDERATIONS
7.1 Notes for Specification Development

SS Section 2 Bidding

Section 2-1.06B Supplement Project Information

e Preserved specimens from the subsurface exploration are available for viewing at the
Transportation Laboratory.

SS Section 19 Earthwork

Section 19-3.01A (3)(b) Soil Nail Wall Zones

The wall zones for the soil nail wall at RW2181 are shown in the following table:

- Upper Lower
Wall Z Stat RW LOL
oo amen Elevation [ft] | Elevation [ft]
1 03:00 to 100+28 | 'oPofWall | Bottom of
Line Wall Line
2 101488 to 104+ | 'opofWwall | Bottom of
Line Wall Line
3 104468 to 108+12 | 'opofWwall ) Bottom of
Line Wall Line

Section 19-3.03B (1) Surface or Groundwater is expected during Structure Excavation

¢ Fluctuating groundwater elevation and seasonal rainfall may result in groundwater to be

encountered in footing excavations. Dewatering system may be required.

SS Section 46-3 Soil Nails

Section 46-3.01D(2)(b)(iii) Two percent of Total Number of Production Soil Nails

Wall Zone Station RW LOL Additional Proof
Test Soil nails
1 93+00 to 100+28 16
101+88 to 104+68 6
104+68 to 108+12 9
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Section 46-3.03A Geotechnical Issues during Soil Nail Installation

e Seepage water may be anticipated during soil nail construction
e Hard excavation into the formation materials may be anticipated during soil nail construction

SS Section 49-2 Driven piling

Section 49-2.01A(3)(b) Driving System Submittal

e Before installing piles, the contractor must provide a driving system submittal including
drivability analyses
If you have any questions, please contact me at 916-227-5241 or Deh-Jeng Jang at 916-227-5722.

Prepared by  Date: 3/4/2014 Supervised by

5. oafssfic,

MICHAEL SALISBURY, P.G., C.E.G DEH-JENG JANG, P.E., G.E
Engineering Geologist Senior Transportation Engineer - Civil
Branch A A Branch A Chief

YOOJOONG CHOL P.E., G.E
Transportation Engineer - Civil
Branch A

cc:  Digital Archive of Geotechnical Data (GeoDog)
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Figure 4.1 Groundwater Table Logger Readings [R-09-235]
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Figure 5.1 Generalized Cross Section — Station 2186+00
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Figure 5.2 Generalized Cross Section — Station 2190+25
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Figure 5.3 Generalized Cross Section — Station 2192+25
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Figure 5.4 Generalized Cross Section — Station 2195+25
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Figure 5.5 Generalized Cross Section — Station 2197+75
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Figure 5.6 Generalized Cross Section — Station 2201+25
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Figure 5.7 Generalized Cross Section — Station 2204+25
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Figure 5.8 Generalized Cross Section — Station 2205+50
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Figure 5.9 Generalized Cross Section — Station 2207+50
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Figure 5.10 Generalized Cross Section — Station 2208+75
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Appendix B. Laboratory Test Results

It should be noted that the interpreted values and associated plots for the direct shear tests, the
isotropically consolidated undrained triaxial tests, and the consolidation tests presented in this
Appendix were generated by the testing equipments. Due to the void of professional judgment,
these machine interpreted values should be evaluated by a licensed engineer to arrive at technically

sound assessment.
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CALIFORNIA DEPARTMENT OF TRANSPORTATION GL TRACKING NO : 10-042
GEOTECHNICAL LABORATORY Dist - EA: 07-119341
Report Date: August 5, 2010
Eftrans Page: 114
CLASSIFICATION TEST SUMMARY
% FINER THAN AT{_?;#ERG AS RECEIVED
SAMPLE ID Gs
3" 212" b 112" y bl 34" 112" 3/8" | No.4 | No. 8 [No. 16