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Tract #:

Issued By:
Issued Date:

Permit #: PCFL T201004347

Permit Office: 6

COUNTY OF

PC -OVERBUI Department

OVEBUILD WITHIN OR Alhambra, CA 9

ACROSS FLOOD FACILITY Flood Control Di,itrict

LOS ANGELES-DPW

Of s •

80 FOR-BIDDING PURPOSES
Permit

Individual's / Company Name Address / City, State Zip Work Phone Home Phone

(APP) STATE OF CALIFORNIA, DOT 100 S. MAIN ST.,

MIKE NOURI LOS ANGELES, CA

(CNT)

'

Emergency Contact

#100 MS 13

0012 ONLY . .
(NOT FOR CONSTRUCTION)

MI%

Location

Site Address:

Description: LOS ANGELES RIVER: AT 710 FWY, SOUTH Ageraame.....
Scope of Work

ONLY. NOT FOR CONSTRUCTION***

the subject stream in accordance with the submitted plans, Los Angeles
County Department of Public Works Drawing Nos. PF557217 to

the Permittee's 710 FVVY Bridge, per submitted plans.

contractor's contact information, insurance certificate, and additional insured
a Diversion Plan is approved by the District.

shall be inspected and documented. After the completion of construction, the
In the event that any damage is identified at any time, immediate

the Permittee's expense. No open trenches in the channel levee or invert will be
during inclement weather or when the 5-day forecast predicts rain.

conflicts with the District's maintenance work and must notify the District of the
of Flood Maintenance Division at (562) 861-0316, in the event of an

be required regarding the proposed activities. Any mitigation required by
occur outside the District's R./W.

AND DERREL FEIKER OF FLOOD MAINTENACE DIVISION AT (562) 861-
THIS PERMIT. PERMITTEE MUST ALSO CONTACT DEPARTMENT'S BIKE
PRIOR TO ANY CLOSURE OR DETOUR OF THE BIKE TRAIL. FAILURE TO

PERMIT. SHOULD PERMITTEE FAIL TO TAKE ACTION WITHIN 180 DAYS
AND DILIGENTLY EXERCISE THE PRIVILEGES OF THIS PERMIT, THE

BE KEPT AT THE WORK SITE DURING ALL PERIODS OF OPERATION
ANY DISTRICT REPRESENTATIVE OR LAW ENFORCEMENT OFFICER

Flood Maintenance (South); Water Resources (Wood), Watershed

**" FOR BIDDING PURPOSES

PURPOSE OF PERMIT: To authorize the work described below affecting
County Flood Control District Drawing Nos. 19-F2632.1 to .34 (Los Angeles
PF557250).

WORK DESCRIPTION: Extend the existing piers and abutments to widen

Work shall not begin until an inspection deposit of $20,000 has been paid;
endorsement are approved by the County. Work shall also not begin until

Prior to any construction work, the current condition of the existing channel
existing channel shall be re-inspected and monitored for the possible damages.
replacement or repair to the satisfaction of the District will be required at
allowed between October 15 and April 15. This permit shall not be exercised
Permittee must provide a schedule of its activities to avoid any potential
date of final completion. Permittee must immediately notify the South Area
emergency. Permittee is advised that clearance from other agencies may
environmental regulatory agencies resulting from this permit's activity must

PERMITTEE MUST NOTIFY PERMIT OFFICE NO. 4 AT (562) 861-3580
0316 AT LEAST ONE WEEK BEFORE STARTING ANY WORK UNDER
TRAIL COORDIANTOR, ABU YUSUF, AT TELEPHONE (626) 458-3940
SO NOTIFY THE PERMIT OFFICE IS CAUSE FOR REVOCATION OF
FROM DATE OF ISSUANCE OF THIS PERMIT OR FAIL TO ACTIVELY
PERMIT BECOMES NULL AND VOID. A COPY OF THIS PERMIT SHALL
WITHIN THE DISTRICT'S RIGHT OF WAY AND SHALL BE SHOWN TO
UPON DEMAND.

cc: U.S. Army Corps of Engineers, City of South Gate, Design (Chang, Zandieh),
Management (Galang), Land Development (Office, P.O. 4, Berhan)

Permit Detail

ANGELES RIVER

FWY, SOUTH GATE

FILE CODE NO. : 19.032

FLOOD FACILITY NAME : LOS

FLOOD STATION : -653+00

INSPECTION CHARGE #: TED

INSURANCE EXPIRE TBD

LOCATION 1: AT 710

. 705-F6THOMAS GUIDE •

Comments

__ __

REPORT: lapwrp028



Tract #:

Issued By:
Issued Date:

Permit #: pcn, T201004347

Permit Office: 6

Fees Fee Code Acount Code Amount

INSPECT FLOOD OVERBUILD - ACTUAL COST PCOVBINSP B07_8371 $20,000.00

Total Fees: $20,000.00

Is hereby permitted to complete scope of work on the public highways subject to provisions required by County of Los Angeles Highway Permit Ordinance (Division 1 of Title 16,
Los Angeles County Code), the Municipal Code, and City Ordinance governing the area where this work is to be done, and the attachments hereon specified. Permit revocable at
option of Public Works Director, in consideration of granting of this permit, it is agreed by the applicant that the County of Los Angeles and/or the city wherein the permit work is
to be performed and any of their officers or employees thereof shall be saved harmless by the applicant from any liability or responsibility for any accident, loss, or damage to
persons or property, happening occurring as the proximate result of any of the work undertaken under the terms of this application and the permit or permits which may be
granted in response thereto, and that all of said liabilities are hereby assumed by the applicant, it is further agreed that if any part of this installation interferes with the future use
of the highway by the general public, it must be removed or relocated, asdesignated by the Director of Public Works or Superintendent of Streets, at the expense of the permittee
of his successor in interest. The permit is 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, Copy of this permit shall be kept at work site during period of operation within District's/Road
right of way and shall be shown to District's representative or any law enforcement officer upon demand.

INSPECTION REQUIRED
CALL PERMIT OFFICER 24 HOURS BEFORE STARTING WORK UNDER THIS PERMIT. FAILURE TO
DO SO IS CAUSE FOR REVOCATION OF THIS PERMIT. THIS PERMIT IS VOID IF WORK NOT
STARTED IN 60 DAYS (FOR ROAD PERMIT) OR 180 DAYS (FOR FLOOD PERMIT) FROM THE
DATE OF THE ISSUANCE.

PERMIT OFFICE NO. PCHQ
PUBLIC WORKS CONSTRUCTION
900 S. Fremont Ave.

Los Angeles County, CA 91803
PHONE NO. 626-458-3129

FAX NO. 626-576-7739

11111111p1111 111101111,11111111 11111111111 II

REPORT: lapwrp028



Conditions of Approval
By Permit Page: 1 of 2

Run Date: Monday June 20, 2011 2:11 pm

Permit: PCFL - T201004347
The following Conditions of Approval are required to complete the permit:

Condition of Approval Entered By Completed By

GENERAL FLOOD PROVISION NO. 1 24-NOV-10 EBERHAN
Use of District's right of way for the construction or activity authorized under this permit is tantamount to agreeing to the conditions
herein.(G1)

GENERAL PROVISION NO.2 24-NOV-10 EBERHAN
Permittee shall be responsible for notifying his contractor and all subcontractors of the provisions of this permit. No work will be started
until a copy of this permit is given to the contractor and each of his subcontractors. Further, the copy will be left at the site of the work
being done by each contractor.(G2)

GENERAL PROVISION NO.3 24-NOV-10 EBERHAN
Permittee is notified that in accordance with the STATE OF CALIFORNIA CONSTRUCTION SAFETY ORDERS, Section 1503, the permittee or
his contractor may be required to acquire a permit from CAUOSHA if the work authorized herein more than 5 feet deep. The inspection
provided by the District can in no way be construed as a safety inspection.(G3)

GENERAL PROVISION NO.5 20-JUN-11 EBERHAN
This permit is subject to such further conditions as the Director or his representative may issue during the period of this use. When
possible. such additional conditions shall be promptly delivered in writing to the address shown on page one of this permit. Conditions
delivered orally of necessity shall be promptly confirmed in writing.(G5)

GENERAL PROVISION NO. 4 24-NOV-10 EBERHAN
Unless otherwise indicated in this permit, all work authorized by this permit shall conform to the latest edition of the Standard
Specifications for Public Work Construction, as amended, and published by Building News, Inc., 3055 Overland Avenue, Los Angeles, CA
90034 and the latest edition of the Los Angeles County Department of Public Works "Additions and Amendments to the Standard
Specifications for Public Works Construction".(G4)

GNERAL PROVISION NO. 13 20-JUN-11 EBERHAN
The District reserves the right to order the removal of all equipment if District's activities so require. The District assumes no responsibility
for any loss to permittee's equipment or personnel.(G13)

GENERAL PROVISION NO.8 24-NOV-10 EBERHAN
Issuance of this permit shall not be construed as an obligation on the part of this District for the operation and maintenance of the
proposed facilities.(G8)

GENERAL PROVISION NO. 17 20-JUN-11 EBERHAN
Permittee shall keep District right of way clear of obstructions for through access at all times and shall not interfere with the activities of
the District's employees or the District's contractors.(G17)

GENERAL PROVISION NO. 14 24-NOV-10 EBERHAN
Upon completion of work authorized under this permit, permittee shall restore the area to the satisfaction of the District's
representative.(G14)

GENERAL PROVISION NO. 18 24-NOV-10 EBERHAN
Permittee shall not use District's right of way for the temporary or permanent storage of excavated materials, rock. sand. cement, or
other material or any equipment. except as specifically noted.(G18)

PROVISION EXCAVATION NO.01 24-NOV-10 EBERHAN
All open cuts and trenches within District's right of way shall be backfilled and compacted in accordance with approved methods to
the satisfaction of District's representative. Paving shall be replaced in kind.(E1)

GENERAL PROVISION NO. 24 24-NOV-10 EBERHAN
During the period of operations conducted under the permit. Permittee shall maintain in effect an insurance policy (minimum limit $
ONE million) naming the Los Angeles County Flood Control District/Los Angeles County Department of Public Works and/or U.S. Army
Corps of Engineers as co-insured with respect to these operations. A copy of this policy shall be submitted to the District for inclusion in
the District file copy of this permit. Expiration or cancellation of the insurance policy shall constitute revocation of this permit.(G24)

PROVISION WORK IN CHANNEL NO.2 27-DEC-10 EBERHAN
During the period from April 15 to October 15. falsework and cofferdams may be placed and excavations made in the channel.
However, capacity to convey flows around any obstructions or openings in the channel lining shall be provided as follows: June 1 to
August 31- 5 percent of channel capacity/Area. September 1 to October 15 - one-third channel capacity/Area. The above criterion
must be determined by hydraulic calculations. Preliminary information regarding the methods for performing these calculations may be
obtained before preparation of cofferdams or falsework by contacting the U.S. Army Corps of Engineers. Operations Branch. at (213)
452-3393. For purposes of computing the area of an obstruction. dimensions shall be taken normal to channel flow and two feet
added to the faces of the obstructions.(W2)

GENERAL PROVISION NO. 50 20-JUN-11 EBERHAN
All activities covered by this permit are subject to final approval by the City of South Gate.(G50)

Kl yaClassic Report



Conditions of Approval
By Permit Page: 2 of 2

Run Date: Monday June 20, 2011 2:11 pm

Permit: PCFL - T201004347
The following Conditions of Approval are required to complete the permit:

Condition of Approval Entered By Completed By

GENERAL PROVISION NO. 59 20-JUN-11 EBERHAN
Permittee shall protect in place all District facilities where the proposed work comes in close proximity to the District's facilities.(G59)

GENERAL PROVISION NO. 60 20-JUN-11 EBERHAN
Any structure or portions thereof placed on District right of way must be removed, revised, and/or relocated by permittee without cost to
the District, or any other public agency the District shall so designate, should future activities or policy so require.(G60)

GENERAL PROVISION NO. 62 20-JUN-11 EBERHAN
Parking of vehicles and obstructing the entrance to the access road or of the storing of equipment in front of the double drive gates or
on the access road is prohibited.(G62)

PROVISION FOR TRAIL NO.7 20-JUN-11 EBERHAN
After project construction is completed and prior to the field acceptance of the project, the bicycle trail pavement and striping shall be
restored to its preconstruction condition. (Ti)

PROVISION WORK IN CHANNEL NO.3 20-JUN-11 EBERHAN
Plans and calculations of any falsework or cofferdam to be placed within the channel waterway area must be submitted to this District
for review and approval at least 30 days prior to installation.(W3)

PROVISION WORK IN CHANNEL NO.9 20-JUN-11 EBERHAN
Issuance of this permit shall not be construed as an obligation on the part of the District to assume responsibility for any damages
incurred to the permittee's improvements due to high flows in the channel during and after rain storms.(W9)

PROVISION WORK IN CHANNEL NO.13 20-JUN-11 EBERHAN
The permittee shall not use the invert during periods of precipitation or storm flow.(W13)

PROVISION WORK IN CHANNEL NO.15 20-JUN-11 EBERHAN
Permittee shall not allow any materialIdebris to fall into the flowing water under any conditions. Any material/debris accidentally
deposited in this area shall be removed immediately by the permittee prior to any further work on the bridge.(W15)

PROVISION POLUTION NO. 02 20-JUN-11 EBERHAN
Permittee shall be responsible for the selection and implementation of Best Management Practices (BMP's) for construction activities. If
the Director or authorized representative determines that additional BMP's or corrective steps for existing ones are necessary permittee
shall immediately comply with the requests. (P2)

KI-vaClassic Report



COUNTY OF LOS ANGELES DEPARTMENT OF PUBLIC WORKS

Date: 06/20/2011
Permit No: PCFL T201004347

STANDARD FLOOD CONTROL PERMIT PROVISIONS

A. This permit is valid only for the purpose specified herein. No change of purpose as outlined in application or
drawings submitted with application is permitted except upon written permission of the Chief Engineer or his
representative.

B. Activities and uses authorized under this permit are subject to any instructions of the Chief Engineer or his
representative. ALL INSTRUCTIONS MUST BE STRICTLY OBSERVED.

C. Permittee shall assume entire responsibility for all activities and uses under this permit and shall save the District
and Los Angeles County free and harmless from any and all expense, cost, or liability in connection with or resulting
from the exercise of this permit including, but not limited to, property damage, personal injury, and wrongful death.

D. Any damage caused to Flood Control structures by reason of exercise of this permit shall be repaired, at the
permittee's sole expense, to the satisfaction of the District. Should the permittee neglect to promptly make repairs, the
District may perform such work or have others perform the work, and the permittee agrees to reimburse the District for
all costs of the work so performed upon receipt of a statement thereof.

E. Any structure or portions thereof or plantings placed on District rights of way or which affect District structures must
be removed, revised, and/or relocated by permittee without cost to the District, or any other public agency the District
shall so designate, should future activities or policy so require.

F. This permit is valid only to the extent of District jurisdiction. Acquisition of permits required by other affected
agencies and consent of underlying fee owner(s) of District easement lands are the responsibility of the permittee.
NOTHING CONTAINED IN THIS PERMIT SHALL BE CONSTRUED AS A RELINQUISHMENT OF ANY RIGHTS
NOW HELD BY THE DISTRICT.

G. This permit is subject to all prior unexpired permits, agreements, easements, privileges, or other rights, whether
recorded or unrecorded, in the area specified by this permit. Permittee shall make his own arrangements with holders
of such prior rights.

H. Unless otherwise specified herein, this permit may be revoked or canceled at any time by the Chief Engineer or his
representative when required for District purposes.

I. Upon written notice of cancellation or revocation of this permit for any cause whatsoever, permittee shall restore
District right of way and structures to their condition prior to the issuance of the permit and then shall vacate District
property. Should permittee neglect to restore the premises or structures to a condition satisfactory to the Chief
Engineer or his representative, the District may perform such work or have others perform the work, and the permittee
agrees to reimburse the District for all costs of the work so performed upon receipt of a statement thereof.

J. In the event of a District employee work stoppage, the Chief Engineer or his representative reserves the right to
suspend all activity authorized under this permit which requires inspection by the District. Activity authorized by the
permit shall not resume until District approval to do so is given.

K. Unless otherwise specifically provided, all costs incurred by permittee as a result of the conditions of the permit or
exercise by District of any right, authority, or reservation contained therein shall be the sole responsibility of and shall
be borne entirely by the permittee.

Report Name: PCFSTDPROV
Last Modified: 2/11/08 Page 1 of 1































State of California -The Natural Resources Aqencv EDlttU^rD G. BRol,l/rv, JR.. Governor

DEPARTMENT OF FISH AND GAME
South Coast Region
4949 Viewridge Avenue
San Diego, CA92123
ß58\ 467-4201
www.dfq.ca.qov

JOHN McCAMMAN, Director

March 07 ,2011

Ms. Linna Wei
California Department of Transportation
100 South Main Street
Los Angeles, California 90012

Subject: Notification of Lake or Streambed Alteration No. 1600-2010-0364-R5
LA-710 Roadway Rehabilitation and Bridge Widening Project
Los Angeles River at Slauson and Ramona Boulevard

Dear Ms. Linna Wei:

The Department of Fish and Game (Department) had until March 07,2011 to submit a

draft Lake or Streambed Alteration Agreement (Agreement)to you or inform you that an
Agreement is not required. The Department did not meet that date. As a result, by law,
you may now complete the project described in your notification without an Agreement.

Please note that pursuant to Fish and Game Code section 1602(aX4)(D), if you proceed
with this project, it must be the same as described and conducted in the same manner
as specified in the notification and any modifications to that notification received by the
Department in writing prior to March 07,2011. This includes completing the project
within the proposed term and seasonal work period and implementing all avoidance and
mitigation measures to protect fish and wildlife resources specified in the notification. lf
the term proposed in your notification has expired, you will need to re-notify the
Department before you may begin your project. Beginning or completing a project that
differs in any way from the one described in the notification may constitute a violation of
Fish and Game Code section 1602.

Your notification includes, but is not limited to, the following information: Project
activities shall take place at Post Mile Marker 17.2117.5 and 20.6126.4 at the Los
Angeles River Bridge located 2500 feet south of Slauson to Ramona Boulevard along
State Route 710 (SR-710). The existing vegetation will be cleared to accommodate the
bridge widening effort and should be conducted outside the nesting bird season, or only
after appropriate surveys, as indicated in the Natural Environmental Study (NES), Page
3. There shall be no impacts to nesting or roosting bats and swallows. All project
specific Best Management Practices (BMP's) shall be implemented by Caltrans as
proposed in the NES to protect fish and wildlife resources and prevent impacts to water
quality. Project related activities shall be completed by July 01,2014.

Conserving Çafiforniø's Wifffife Since 1870



Ms. Linna Wei
March 07 ,2011
Page 2 ot 2

Also note that while you are entitled to complete the project without an Agreement, you
are still responsible for complying with other applicable local, state, and federal laws.
These include, but are not limited to, the state and federal Endangered Species Acts,
Federal Migratory Bird Treaty Act (MBTA) of 1918 (50 C.F.R. Section 10.13), Fish and
Game Code sections 3503, 3503.5 and 3513 (nesting birds), 5650 (water pollution),
and 5901 (fish passage).

Finally, if you decide to proceed with your project without an Agreement, you must have
a copy of this letter and your notification with all attachments available at all times at the
work site. lf you have any questions regarding this matter, please contact Jamie
Jackson at 626-51 3-6308 or jjackson@dfg.ca.gov.

Sincerely,

6lo*i" 6lorlroo,
Jamie Jackson
Staff Environmental Scientist
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STATE OF CALIFORNIA

DEPARTMENT OF FISH AND GAME

NOTIFICATION OF LAKE OR STREAMBED ALTERATION

Complete EACH field, unless otherw¡se indicated, following the enclosed instructions and subm¡t ALL required
enclosures. Attach additional pages, if necessary.

I. APPLICANT PROPOSING PROJECT

Name Paul Caron

BusinessiAgency California Department of Transportation, Caltrans, District 7

Street Address 100 South Main Street

City, State, Zip Los Angeles, CA 90012

Telephone (213) 897-0610 Fax (213) 897-0685

Email Paul_d_caron@dot.ca.gov

2. CONTACT PERSON (Complete only if different from applicant)

Name Linna Wei

Street Address 100 South Main Street

City, State, Zip Los Angeles, CA 90012

Telephone (213) 897-0840 Fax (213) 897-0685

Email Linna_wei@dot.ca.gov

3. PROPERTY OWNER (Complete only if different from applicant)

Name

Street Address

City, State, Zip

Telephone Fax

Email

4. PROJECT NAME AND AGREEMENT TERM

A. Project Name LA-710 Roadway Rehabilitation and Bridge Widening Project

B. Agreement Term Requested fl Regular (5 years orless)

! Long{erm (greater than 5 years)

C. Project Term D. SeasonalWork Period E. Number of Work Days

Beginning (year) Ending (year) Start Date (month/day) End Date (month/day)

2011 2011 05/01 10101 100.00

FG2023 Page 1 of9 Rev. 7/06



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

AGREEMENT TYPE

Check the applicable box. lf box B, C, D, or E is checked, complete the specified attachment.

A fl Standard (Most construction projects, excluding the categories /isfed below)

B ff Gravel/Sand/Rock Extraction (Attachment A) Mine LD. Number:

c. ! Timber Harvesting (Attachment B) fHP Number:

D. fl Water Diversion/Extraction/lmpoundment (Attachment C) SWRCB Number: Pending

E ! Routine Maintenance (Attachment D)

F I DFG Fisheries Restoration Grant Program (FRGP) FRGP Contract Number:

G. ! Master

H. I Master Timber Harvesting

6. FEES

7. PRIOR NOTIF¡CATION OR ORDER

Please see the current fee schedule to determine the appropriate notification fee. ltemize each project's estimated cost
and correspondinq fee. Note: The not process this notification until the correct fee has been received.

A. Project

LA-710 Roadway Rehabilitation and Bridge Widening Project

E. TOTAL FEE
ENCLOSED

A, Has a notification previously been submitted io, or a Lake or Streambed Alteration Agreement previously been issued
by, the Department for the project described in this notification?

lYes (Provide the information betow) Øruo

Applicant: Notification Number: Date:

B. ls this notification being submitted in response to an order, notice, or other directive ("orde/') by a court or
administrative agency (including the Department)?

Ø No nYes (Enclose a copy of the order, notice, or other directive. If the directive is not in writing, identify the
person who directed the applicant to submit this notification and the agency he or she represents, and
describe the circumstances relating to the order.)

lContinued on additionat page(s)

FG2023 Page 2 of 9 Rev. 7/0f



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

8. PROJECT LOCATION

A. Address or description of project location.

(lnclude a map that marks the location of the project with a reference to the nearest city or town, and provide driving
directions from a major road or highway\

The proposed project limits are from Post Mile (PM) 17.2117.5 and PM 20.6126.4. This includes the Los Angeles River
Bridge from approximately 2500 ft. south of Slauson to Ramona Blvd. along State Route 710 in the cities of Los Angeles,
Monterey Park, Vernon, Maywood, Bell, Cudahy, Bell Gardens, and Downey, Los Angeles County.

Los Angeles River Bridge is located atPM 17.2117.5 is on the State Route 710.

Please see attached continuation sheet for project location map and aerial photograph.

/Continued on additional page(s)

B. River, stream, or lake affected by the project. llos Angeles River

C. What water body is the river, stream, or lake tributary to? lPacific Ocean

D. ls the river or stream segment affected by the project listed in the
state or federal Wild and Scenic Rivers Acts? lYes ZlNo I Unknown

E. Gounty Los Angeles County

F. USGS 7.5 Minute Quad Map Name G. Township H. Range l. Section J. % Section

South Gate and Los Angeles 1S 18W SE 37

lContinued on additional page(s)

K. Meridian (check one) nHumboldt !lr¡t. O¡aUo E San Bernardino

L. Assessor's Parcel Number(s)

N/A

I Continued on additional page(s)

M. Coordinates (lf available, provide at least latitude/longitude or UTM coordinates and check appropriate boxes)

Latitude/Longitude

Latitude: 33.935776 | Longitude: -1 18.175039

fl Degrees/Minutes/Seconds n Decimal Degrees E Decimal Minutes

UTM Easting: Noñhing: lZone 10 nZone 11

Datum used for Latitude/Longitude or UTM fl NAD 27 INAD 83 or WGS 84

FG2023 Page 3 of I Rev. 7/06



9. PROJECT CATEGORY AND WORK TYPE (Check each box that applies)

PROJECT CATEGORY
NEW

CONSTRUCTION
REPLACE

EXISTING STRUCTURE
REPAIFUMAINTAIN

EXISTING STRUCTURE

Bank stabilization - bioengineering/recontouring tr n !
Bank stabilization - rip-rap/retaining wall/gabion tr ! ¡
Boat dock/pier n ! n
Boat ramp n tr tr
Bridge ø n fl
Channel clearing/vegetation management n ! n
Culvert ! ! n
Debris basin tr tr n
Dam tr ! !
Diversion structure - weir or pump intake ¡ tr !
Filling of wetland, river, stream, or lake ¡ ! tr
Geotechnical survey tr tr tr
Habitat enhancement - revegetation/mitigation ! tr n
Levee ¡ n !
Low water crossing ¡ n !
Road/trail ! n n
Sediment removal- pond, stream, or marina tr n I
Storm drain outfall structure tr tr !
Temporary stream crossing ¡ n tr
Utility crossing : Horizontal Directional Drilling ¡ tr ¡

Jack/bore n ! ¡
Open trench ! ¡ ¡

Other (specify): tr ¡ tr

NOTII=ICATION OF LAKE OR STREAMBED ALTERATION

FG2023 Page 4 of 9 Rev. 7/06



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

I O. PROJECT DESCRIPTION

A. Describe the project in detail. Photographs of the project location and immediate sunounding area should be included.

- lnclude any structures (e.9., rip-rap, culverts, or channel clearing) that will be placed, built, or completed in or near
the stream, river, or lake.

- Specify the type and volume of materials that will be used,

- lf water will be diverted or drafted, specify the purpose or use,

Enclose diagrams, drawings, plans, and/or maps that provide all of the following: site specific construction details; the
dimensions of each structure and/or extent of each activity in the bed, channel, bank or floodplain; an overview of the
entire project area (i.e., "bird's-eye view")showing the location of each structure and/or activity, significant area
features, and where the equipmenVmachinery will enter and exit the project area.

The purpose of this roadway rehabilitation project is to improve ride quality, to enhance safety and to reduce the need for
maintenance. The proposed project consists widening of the Los Angeles River Bridge (53-828) to achieve standard lanes,
median, and shoulder. This rehabilitation of the existing pavement section will bring the lanes and shoulders to the current
design standards.

Please see the enclosed Natural Environment Study Memo (NES), plans, and maps for more details.

Ø Continued on additional page(s)

B. Specify the equipment and machinery that will be used to complete the project.

Excavators, Loaders, Pile driving equipment, Cranes, Dump trucks.

A Continued on additionat page(s)

C. Willwater be present during the proposed work period (specified in box 4.D) in
the stream, river, or lake (specified in box 8.8). ZlYes E No (Skþ fo box 11)

D. Willthe proposed project require work in the wetted portion
of the channel?

ZYes (Enclose a plan to diveñ water around work site)

nruo

FG2023 Page 5 of 9 Rev. 7/06



NOTIFICATION OF LAKE OR STREAMBED ALTERATION

11. PROJECT IMPACTS

A. Describe impacts to the bed, channel, and bank of the river, stream, or lake, and the associated riparian habitat.
Specify the dimensions of the modifications in length (linear feet) and area (square feet or acres) and the type and
volume of material (cubic yards) that will be moved, displaced, or otherwise disturbed, if applicable.

The project proposes to widen 10 ft. each side of the Los Angeles River Bridge (53-828) to standard shoulder widths. The
project will have linear impact in the concrete-lined Los Angeles River from 34 ft upstream to 35 ft downstream of the
bridge. The permanent impacted area is calculated to be 0.05 acres (1,980 sq. ft) and the temporary impacted area is
calculated to be 0.06 acres (2,574 sq. ft). The amount of excavation is estimated to be 2,786 cubic yards.

I Continued on additionat page(s)

B. will the project affect any vegetation? I ¡ yes (complete the tabtes below) Ø No

Tree Soecies Number of Trees to be Removed Trunk Diameter (ranqe)

lContinued on additional page(s)

Veoetation Tvoe Temporary lmoact Permanent lmoact

Linear feet:

Total area:

Linear feet:

Total area:

Linear feet:

Total area:

Linear feet:

Total area:

C. Are any special status animal or plant species, or habitat that could support such species, known to be present on or
near the project site?

nYes (List each specres and/or describe the habitat betow) Ø ¡to ! Unknown

AContinued on additionat page(s)

D. ldentify the source(s) of information that supports a "yes" or "no" answer above in Box 11.C.

The Califomia Natural Diversity Database (CNDDB) was researched and the result indicted that special status species are
not expected to be found on the project site, or directly adjacent.

EContinued on additionat page(s)

E. Has a biological study been completed for the project site?

Øyes (Enclose the biological study) Dno

Note: A biotogicatassessmenf or study may be required to evaluate potential pro¡ect impacts on biological resources.

F. Has a hydrological study been completed for the project or project site?

ØYes (Enclose the hydrological study) ! No

Note: A hydrological study or other information on site hydraulics (e.9., flows, channel characteristics, and/or flood
recurrence interuals) may be required to evaluate potential proiect impacts on hvdroloqv.
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION

I2. MEASURES TO PROTECT FISH. W¡LDIFE. AND PLANT RESOURCES

A. Describe the techniques that will be used to prevent sediment from entering watercourses during and after construction.

All applicable construction Best Management Practices (BMPs) for water quality shall be implemented to minimize project

affects to jurisdictional drainages.

DContinued on additional page(s)

B. Describe project avoidance and/or minimization measures to protect fish, wildlife, and plant resources.

-Work will be conducted outside the winter rain season at the Los Angeles River Bridge. The winter rain season is defined
as November I to April 1. This will minimize the chance for introduction of toxic materials to the channel.
-Storage of materials will not occur in the channel, herein defined as top of bank to top of bank. This will avoid any chance
that flow will be impeded.
-Project limits will need to be marked, upstream and downstream of the work area, at Los Angeles River Bridge, as a first

order of work at this location.

Please see the enclosed NES for more details.

OContinued on additional page(s)

C. Describe any project mitigation and/or compensation measures to protect fish, wildlife, and plant resources.

No mitigation and/or compensation measures are proposed at this time. The project is located in a heavily urbanized area,

with adjacent land uses being industrial and commercial. The only drainage in the area is the Los Angeles River, which at

Route 710 is completely concrete-lined with minimal biological resources.

Please see the enclosed NES for more details.

I Continued on additional page(s)

13. PERMITS

List any local, state, and federal permits required for the project and check the corresponding box(es). Enclose a copy of
each permit that has been issued.

A. Army Corps of Eng. Section 404 Permit (Pending)

B. RegionalWater Quality Control Board 401 Cert. (Pending)

Unknown whether llocal, !state, or E federal permit is needed for the project.

c.

D.

ZApplied Ilssued

flApplied !lssued

E Applied ! lssued

(Check each box that applies)

lContinued on additional page(s)
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NOTIFICATION OF LAKE OR STREAMBED ALTERATION

I 4. ENVIRONMENTAL REVIEW

A. Has a draft or final document been prepared for the project pursuant to the California Environmental Quality Act (CEQA),
National Environmental Protection Act (NEPA), California Endangered Species Act (CESA) and/or federal Endangered
Species Act (ESA)?

fl Yes (Check the box for each CEQA, NEPA, CESA, and ESA document that has been prepared and enclose a copy of each)

! No (Check the box for each CEQA, NEPA, CESA , and ESA document tisted betow that willbe or rs being prepared)

ENEPA document (type):

ICeSn document (type):

E ESA document (type):

flNotice of Exemption

! lnitial Study

n Negative Declaration

flrHp¡ NIMP

n MitigateO Negative Declaration

! Environmental lmpact Report

! Notice of Determinalion (Enclose)

! Mitigation, Monitoring, Reporting Plan

B. State Clearinghouse Number (if applicable)

C. Has a CEQA lead agency been determined? | øyes (Comptete boxes D, E, and F) lNo (Skip to box 14.G)

D. CEQA Lead Agency Caltrans

E. Contact Person Brian Manor F. Telephone Number | (213) 897-0704

G. lf the project described in this notification is part of a larger project or plan, briefly describe that larger project or plan.

The LA 710lLA River Project better known as the l-710 Long Life Pavement Project. The originalproject scope summary
report (PSSR) proposed to rehabilitate the pavement structural sections and replace the existing median double metal beam
barrier with Type 60 concrete barrier from Del Amo Boulevard to Route 10 Freeway, PM 10.8 I 26.5, dated October 16, 1997.
The original scope of the project was to replace lanes, numbers 3 and 4, with long life Portland Cement Concrete (PCC)
pavement and replace damaged PCC slabs at spot locations on lanes numbers 1 and 2.ln addition, the report called for
widening the outside shoulders to standard width of 10 feet.

I Continued on additional page(s)

H. Has an environmentalfìling fee (Fish and Game Code section711.4) been paid?

ZlVes (Enclose proof of payment) ! No (Briefly explain below the reason a filing fee has not been paid)

Note: lf a filing fee is required, the Depañment may not finalize a Lake or Streambed Alteration Agreement untíl the filing fee
is paid.

15. SITE INSPECTION

representative to enter the property project
reasonable time, and hereby certify that I am authorized to grant the Department such

to schedule a date and time
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NOTIFICATION OF LAKË OR STREAMBED ALTERATION

I6. DIGITAL FORMAT

ls any of the information included as part of the notification available in digitalformat (i.e., CD, DVD, etc.)?

f]Yes (Please enclose the information via digital media with the completed notification form)

ZNo

17. SIGNATURE

I hereby certify that to the best of my knowledge the information in this notification is true and correct and that I am
authorized to sign this notification as, or on behalf of, the applicant. I understand that if any information in this
notification is found to be untrue or incorrect, the Department may suspend processing this notification or suspend or
revoke any draft or final Lake or Streambed Alteration Agreement issued pursuant to this notification. I understand
also that if any information in this notifìcation is found to be untrue or incorrect and the project described in this
notification has already begun, I and/or the applicant may be subject to civil or criminal prosecution. I understand
that this notification applies only to the project(s) described herein and that I and/or the applicant may be subject to
civil or criminal prosecution for undertaking any project not described herein unless the Department has been
separately notifìed of that project in accordance with Fish and Game Code section 1602 or 161 I .

¡r /ao/to
Datent or Applicant's Authorized Representative

Print Name
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State of California       Business, Transportation and Housing Agency 

 

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

 

To: MS. CHUNG-YUAN WEN    Date: October 29, 2010 

 Office of Bridge Design South 2   File:  07-LA-710-PM 21.9 

 Bridge Design Branch 21     07-202111 

21073 Pathfinder Rd, Suite 20 Atlantic Blvd. UC On-Ramp 

(Replace)                                                                                                                                                                                                                                                                      

         Bridge No. 53-3067 

Attention: MR. TIEN CHU 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services 

Office of Geotechnical Design South 1 

 Branch D 
 

Subject: Revised Foundation Report for Atlantic Blvd UC On-Ramp (Replace), Interstate 710  

 

“Caltrans improves mobility across California”  
 

 

INTRODUCTION 

 

This report was prepared in response to the Office of Bridge Design South 2’s (OBDS2’s) initial 

memorandum dated May 21, 2009 requesting Foundation Recommendations for the proposed 

replacement of Interstate 710 (I-710) Atlantic Boulevard Southbound On-Ramp (Br. No. 53-

1008K) with the new bridge (Br. No. 53-3067) and based on OBDS2’s e-mail request (dated 

September 28, 2010) with increased (revised) loads at Abutments. 

 

 

SCOPE OF WORK 

 

The recommendations contained in this report are based on the subsurface information gathered 

during the recent field investigation performed from July to September, 2009. Tasks completed by 

the Office of Geotechnical Design South 1 (OGDS1), Branch D include the following: 

 

1. Review of the regional geology and seismicity, 

2. Review of pertinent information from previous geology/geotechnical reports and As-Built 

plans in the project area to evaluate the subsurface information, 

3. Drilling, logging, and sampling of two rotary wash borings, and soundings from two 

electronic cone penetrometer tests at the subject bridge site to characterize the subsurface 

conditions, 

4. Laboratory testing of selected soil samples for mechanical analysis, corrosivity, direct shear, 

unit weight, Atterberg Limits, and moisture content,  

5. Geotechnical engineering analysis.  
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PROJECT DESCRIPTION 

 

The existing Atlantic Blvd Southbound (S/B) On-Ramp (Br. No. 53-1008K), located at the 

boundary between the cities of Vernon and Bell, was originally built in 1957. The Los Angeles 

River is about 0.28 mile southwest of Atlantic Blvd S/B On-Ramp. The Atlantic Blvd S/B On-

Ramp is a continuous two-span reinforced concrete box girder (3 cells) with closed end abutment 

walls, and single column bent, all supported on concrete piles. Begin and end bridge elevations 

(1957 As-Builts with current elevation shift of +0.29 ft) are 181.4 ft and 177.6 ft, respectively. 

Total length of the bridge is 126.5 ft.  

 
Based on the information provided by the Office of Bridge Design (General Plan and Foundation 

Plan dated September 30, 2010), OGDS1 understands that the proposed project will consist of 

removing the existing two span bridge followed by the replacement with the new one span cast-in-

place prestressed box girder bridge with seat type abutments on pile footing. The new bridge width 

will be 34.7 ft to 37.5 ft, and total length of bridge will be 139.2 ft (measured along “AT3” Line). 

Proposed begin and end bridge elevations are 182.9 ft and 178.9 ft respectively. The replacement is 

conducted to upgrade the existing lane widths to the current standards. 

      

All elevations provided within this report and proposed project plans are based on current NAVD88 

datum. As-Built Plan elevations require a +0.29 ft shift to adjust to the current datum. 

 

 

FIELD INVESTIGATION AND TESTING PROGRAM 

 

The recent site-specific field exploration was performed between July 22 and September 30, 2009. 

The field investigation included drilling two rotary wash borings (4.5 inch diameter) and advancing 

two cone penetration test (CPT) soundings. Standard Penetration Tests (SPT’s) and relatively 

undisturbed sampling (with a 2 inch inner diameter split-barrel sampler) were performed at the 

borings. Blow counts (SPT N values) were continuously recorded at 5 foot intervals during drilling. 

SPT’s were performed in accordance with ASTM Test Method D1586-84 using a standard 1.4 inch 

I.D. sampler with a 140 lb. hammer dropped 30 inches. Undisturbed tube soil samples were also 

obtained using a 2 inch I.D. modified California Split Spoon Sampler with 4 inch long brass liners. 

The lined samples were all sealed in the field. Caltrans operated drill rig models CME-75 (Borings 

R-09-009) and Mobile B-80 (Boring R-09-011) were used at boring locations. 

 

District 7 Surveys provided the location and elevation of the borings and CPT’s. Boring/CPT 

information, including exploration number, stationing, offset, ground surface elevation, boring 

depth, and date drilled are summarized in Table 1.  

 
Table 1 - Summary of Borings/Cone Penetration Tests 

Exploration 

No. 

Station 

(ft) 

Offset 

(ft) 

Reference 

Line 

Surface 

Elev. (ft) 

Depth 

(ft) 

Date 

Drilled 

R-09-009 1155+38.6 200.9LT Centerline 

SR-710 

154.3 66.5 7/23/09 
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CPT-09-127 1155+43.6 200.9LT Centerline 

SR-710 

154.3 55.3 9/30/09 

R-09-011 1157+67.4 170.2LT Centerline 

SR-710 

152.4 100.8 7/22/09 

CPT-09-126 1157+72.4 170.2LT Centerline 

SR-710 

152.4 31.6 9/30/09 

Note: OGDS1 located CPTs by tape measuring from mapped culture. 

 

 

LABORATORY TESTING PROGRAM 

   

Selected soil samples were sent to the Department’s Transportation Laboratory in Sacramento and 

District 7 Materials Laboratory in Los Angeles for testing. All laboratory tests were performed in 

accordance with ASTM standard procedures and California Test Methods. The summarized 

laboratory tests are shown in Table 2 below: 

 

Table 2 - Summary of Laboratory Tests 

Test Standard No. of  Test Performed 

Mechanical Analysis CTM 202, 203 10 

Atterberg CTM 204 5 

Unit Weight CTM 212 7 

Moisture CTM 226 7 

Corrosion CTM 417, 422, 532 4 

Direct Shear ASTM D 3080 1 

 
 

SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The Rte. 710 Atlantic Blvd UC On-Ramp (Br. No. 53-3067) replacement is located at the boundary 

of the cities of Vernon and Bell. The subject bridge is located in the Peninsular Ranges Province in 

the Los Angeles Basin. The site is bounded 1) to the northwest and north by the Santa Monica 

Mountains and Santa Monica and Raymond Hill faults, 2) to the west, southwest, and south by the 

Newport-Inglewood Fault Zone, 3) to the northeast and east by the Whittier fault and Puente Hills 

fault, and 4) to the southeast by the Santa Ana Mountains and San Joaquin Hills. A thick Cenozoic 

sedimentary section underlies the site. 

 

Site Subsurface Conditions 

 

Subsurface information obtained from the above borings indicates that the thickness of approach fill 

embankment at Abutment 1 (bridge south end) is approximately 30 feet, and at Abutment 2 (bridge 

north end) is approximately 27 feet. Based on the subsurface and Foundation Plan information, 

OGDS1 estimates the bottom of the fill to be at an elevation of about +151 feet. Alluvium 

underlying the fill consists mainly of loose to medium dense fine sand and silt down to approximate 
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elevations +140 to +132 feet. From approximate elevations +140 to +132 feet down to approximate 

elevations +125 to +115 feet alluvium consists of mainly very stiff, sandy clay and medium dense, 

clayey sand at boring R-10-009 (Abutment 1), and dense, silty sand and hard, sandy clay at boring 

R-09-011 (Abutment 2). Alluvium, from approximate elevations +125 to +115 ft down to the 

maximum 100.8 ft depth of exploration (elevation 51.6 feet), consists of stiff to very stiff sandy 

lean clay and medium dense to very dense silty sands with sporadic gravel and sandy silt. The lower 

alluvial unit within Boring R-09-011 (Abutment 2) consists mainly of dense to very dense, silty 

sand and sand with sporadic gravel. 

  

Groundwater 

 

No groundwater was encountered within the two rotary borings (based on evaluation of field 

samples) drilled/sampled July 2009, down to 66.5 and 100.8 feet depth (elevation +51.6 feet). 

Hollow stem auger boring (A-10-012), drilled August 2010 for the adjacent Atlantic Blvd. UC 

(Wdn), Br. No. 53-1009, was also dry to the bottom depth of 91.5 feet (elevation +61.1 feet). 

 

Table 3 shows historical groundwater elevations in the vicinity of the bridge obtained from the 

monitoring well records of Los Angeles County Department of Public Works (LACDPW) and 

California Department of Water Resources (DWR). Four (4) wells located within distances ranging 

from about 0.27 to 0.73 miles from the site indicate groundwater elevations (measured during last 

40 years) lower than elev. +65.8 feet, MSL (depths greater than 81.9 feet, adjusted elevation about 

+68 feet NAVD88). 

 

Table 3 - Summary of Historic Groundwater Records near Atlantic Blvd UC On-Ramp  

LACDP

W Well 

No. 

Location Year 

Ground 

Surface 

Elevation 

(ft) 

Historic High 

Groundwater 

Elevation 

(ft) 

Year 

Historic Low 

Groundwater 

Elevation 

(ft) 

Year 

Recent 

Ground 

Water 

Elevation 

(ft) 

2829C 

0.27 mile NW 

Atlantic Blvd 

UC On-Ramp 

1995 +160.0 
+44.5 

(115.5) 
1972 

-36.5 

(196.5) 
2006 

+3.5 

(156.5) 

1521 

0.63 mile SW 

Atlantic Blvd 

UC On-Ramp 

1939 +147.7 
+65.8  

(81.9) 
1958 

-121.3  

(269.0) 
2004 

+14.0 

(133.7) 

2839B 

0.59 mile NE  

Atlantic Blvd 

UC On-Ramp 

1997 +141.1 
+57.1 

(89.0) 
1960 

-61.9  

(203.0) 
2006 

+21.1 

(125) 
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1510B 

0.73 mile SW 

Atlantic Blvd 

UC On-Ramp 

1935 +155.1 
+63.5 

(91.6) 
1960 

-132.5 

(287.6) 
1999 

+24.4 

(130.7) 

Note: Values in parentheses indicate depth below the ground surface.  

 

 

CORROSION EVALUATION 

 

Corrosion test results for representative soil samples are presented in the Table 4 below. The results 

show existing soils are non-corrosive to reinforced concrete and metal. 

 
Table 4 - Corrosion Test Summary 

Exploration 

No. 

 

Depth 

(ft) 

PH 

Minimum 

Resistivity  

(ohm – cm) 

Sulfate 

Content 

(PPM) 

Chloride 

Content 

(PPM) 

R-09-009 5.0-16.5 8.34 4894 N/A N/A 

R-09-009 45.0-61.5 8.28 1912 N/A N/A 

R-09-011 11.5-30.0 7.79 1700 N/A N/A 

R-09-011 41.5-65.0 8.21 3200 N/A N/A 

Corrosive Guidelines <5.5 <1000 >2000 >500 
Note: 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. For structural elements, the California Department of Transportation considers a site to be corrosive if 

one or more of the following conditions exist for representative soil and/or water samples taken at the site:    

Chloride concentration >500 ppm, sulfate concentration >2000 ppm, or the pH is <5.5. Corrosion mitigation is required 

if one or more of the 3 conditions noted above exists where structural elements are involved (Caltrans Corrosion 

Guidelines, September 2003).  

 

 

SEISMIC RECOMMENDATIONS 

 

Faulting and Seismicity 

 

The controlling seismic source for this bridge is the Puente Hills Blind Thrust (PHBT) fault. 

Caltrans has assigned a Maximum Credible Earthquake (MCE) of moment magnitude 7.25 to this 

fault. This is a buried thrust fault with a site-to-rupture surface distance of about 3.3 miles. Based 

on the Sadigh et al (1997) attenuation relationships, the median Peak Bedrock Acceleration (PBA) 

at the site is estimated to be about 0.63g.  

 

Potential Seismic Hazards 

 

This site is classified as being within a potentially liquefiable zone as shown on the California 

Geological Survey Map of Seismic Hazard Zones of the South Gate 7.5 Minute Quadrangle (March 

25, 1999). However, based on Caltrans recent study and the as-built data the possibility of 
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liquefaction is expected to be low to nil. The site is considered non-liquefiable as design ground 

water is considered at least 95 to 100 ft or deeper below original ground. Consequently, the 

potential for seismically induced impacts such as settlement and lateral deformation of subsurface 

materials is remote. 

 

Design Ground Motion 

 

For the purpose of selecting a standard SDC (2006) Acceleration Response Spectrum (ARS) curve, 

the design PBA is taken as 0.6g. The soil profile may be classified as Type D. The design ARS 

curve was obtained by modeling the standard SDC curve (for PBA = 0.6g, M = 7.25 ± 0.25, and 

soil profile type D) for near fault effects. The recommended ARS Curve and the coordinates of 

spectral accelerations are presented in Figure 1 and Table 5 below, respectively. 

 

 

Recommended ARS with 5% Damping for Atlantic Blvd UC On-Ramp 

Bridge (Br.No. 53-3067) 
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          Figure 1 - Recommended ARS curve for Atlantic Blvd UC On-Ramp Bridge 

 

 

Table 5 - Recommended Design ARS curve for Br. No. 53-3067 

 

Period (s) 
Spectral Acceleration (g) 

Standard Modified 

0.010 
0.020 
0.030 
0.050 
0.075 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 



MS. CHUNG-YUAN WEN                       Atlantic Blvd. UC On-Ramp 

October 29, 2010             Br. No. 53-3067                                    

 Page 7                               07-202111   

      

“Caltrans improves mobility across California”  

0.100 
0.120 
0.150 
0.170 
0.200 
0.240 
0.300 
0.400 
0.500 
0.750 
1.000 
1.500 
2.000 
3.000 
4.000 

1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.2366 
1.0062 
0.6378 
0.4464 
0.2471 
0.1546 

1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.3602 
1.2074 
0.7653 
0.5357 
0.2965 
0.1855 

 

Surface Fault Rupture Hazard 

 

The project site is not located within any California Geological Survey (CGS) designated 

Earthquake Fault Zone (EFZ) or directly underlain by any fault considered active for bridge design. 

Therefore, the possibility of surface fault rupture hazard at the site is considered low. 

 

 

AS-BUILT FOUNDATION DATA 

 

Based on existing foundation records for the original bridge (1957 As-Builts) for Atlantic Blvd S/B 

On-Ramp, standard driven concrete piles (45 tons design load) were used for foundation support. 

Average pile tip elevation for the original bridge Abutments 1 and 3 is approximately +105.3 ft 

elevation. For Bent 2, bottom of footing elevation is approximately +147.3 feet with specified pile 

tip elevation of +105.3 feet.  No average pile tip elevation is given for the original bridge Bent 2. 

However, OGDS1 assumes average pile tip elev. +105.3 feet. For Abutments 1 and 3 the bottom of 

footing elevation is approximately +147.05 feet. For reference, the top elevation of existing bridge 

embankment is +181.4 (bridge south end) and +177.6 feet (bridge north end), respectively.  

 

 

FOUNDATION RECOMENDATIONS 

 

The following recommendations are based on 1) the recent geotechnical investigation with lab test 

results; 2) updated structure general and foundation plans, abutment layouts, details, and pile 

layouts, and retaining wall details (received September 3 through 30, 2010), bridge design loads, 

pile cut-off and finish grade elevations; and 3) suitable pile type (received September 8, 2010) 

proposed by the Office of Structure Design 2 (OBSD2) and considered feasible for existing site 

conditions by OGDS1. 
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Deep Foundations 

 

The geotechnical capacities of the proposed piles were evaluated using the design loads provided by 

OBDS2. Computer program APILE Version 4.0 was used for calculating steel H-pile/soil 

resistances. OGDS1 recommends standard HP14x117 steel piles (battered and vertical as shown on 

plans) for Abutments 1 and 2 supports. Existing structures will be partially removed but piles at 

abutments and wall areas will be left in place for the proposed bridge replacement. Steel H-piles are 

the most suitable pile choice due to superior drivability, limited lateral extent (to avoid existing 

concrete piles), nondisplacive nature, ability to drive on batter, and relative flexibility when 

compared to other pile alternatives.  

 

General Foundation Information and Design Loads for Atlantic Blvd. UC On-Ramp (Replace) 

presented in Tables 6 and 7, respectively, were provided by Office of Structure Design.  

 

Table 6 - Foundation Design Data Sheet (Br. No. 53-3067) 

Support 

No. 

Design 

Method 

Pile 

Type/Dia

meter and 

Thickness 

(in)  

Finished 

Grade 

Elev.  

Cut-off 

Elev.  

(ft) 

Pile Cap Size  Permissible 

Settlement 

Under Service 

Load * 

(in) 

Number 

of Piles 

per 

Support 

B 

(ft) 

L 

(ft) 

Abut 1 WSD 

 

HP14x117 

 

varies 

 

146.3 

 

17 52 2.0 41 

Abut 2 WSD 

 

HP14x117 

 

varies 

 

146.3 

 

17 58.75 2.0 50 

* Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with continuous spans 

or multi-column bents, one inch for single span structures with diaphragm abutments, and two inches for single span structures with 

seat abutments. Different permissible settlement under service loads may be allowed if a structural analysis verifies that required level 

of serviceability is met.   

 

Table 7 - Foundation Design Loads (Br. No. 53-3067) 

Support 

No. 

Service-1 Limit State (kips) 
Strength Limit State 

(Controlling Group, kips) 

Extreme Event Limit State 

(Controlling Group, kips) 

Total Load 
Permanent 

Loads 
Compression Tension Compression Tension 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 

Abut 1 

 

4612 

 

 

200.0 

 

 

4351 

 

N/A N/A N/A N/A N/A N/A N/A N/A 

Abut 2 

 

4485 

 

200.0 

 

4223 

 

N/A N/A N/A N/A N/A N/A N/A N/A 
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The Abutment Foundation Design Recommendations Table 8, and the Pile Data Table 9, prepared 

by OGDS1 for Atlantic Blvd. UC On-Ramp (Replace) are presented below.  

 

Table 8 - Abutment Foundation Design Recommendations for Atlantic Blvd UC On-Ramp (Replace) Br. No. 53-3067 

Support 

No. 
Pile Type 

Cut-off 

Elev. 

(ft) 

LRFD Service-I Limit State 

Load (kips) per Support 

LRFD Service-I 

Limit State Total 

Load (kips)  

Max per Pile 

(Compression) 

Nominal 

Resistance 

(kips) 

Design Tip 

Elev. 

(ft) 

Specified 

Tip Elev. 

(ft) 

Nominal 

Driving 

Resistance 

Required 

(kips) 

Total Loads 

Per support 

Permanent Loads 

Per support 

 

Abut. 1 

 

 

HP14x117 
 

 

146.3 

 

 

4612 

 

 

4351 

 

 

200.0 

 

 

400 

 

    87.0 (a) 

103.0 (c) 
87.0 400 

 

Abut. 2 

 

 

HP14x117 

 

 

146.3 

 

 

4485 

 

 

4223 

 

 

200.0 

 

 

400 

 

   87.0 (a) 

103.0 (c) 
87.0 400 

Notes: 

1) Design tip elevations are controlled by: (a) Compression, (c) Settlement, and (d) Lateral Load, respectively.  

2) The specified tip elevation shall not be raised above the design tip elevations for Settlement and Lateral Load. 

3) The nominal driving resistance required is equal to the nominal resistance needed to support the factored load.  

4) Design tip elevation for Lateral Load is typically provided by SD.                               

 

 

Table 9 - Pile Data Table for Atlantic Blvd UC On-Ramp (Replace) Br. No. 53-3067 

Location Pile Type 
Nominal Resistance (kips) Design Tip 

Elevation 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

 

Abut. 1 

 

 

HP14x117 400 N/A 
    87.0 (a) 

  103.0 (c) 
87.0 400 

Abut. 2 

 

HP14x117 

 

400 N/A 
   87.0 (a) 

  103.0 (c) 
87.0 400 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load 

2) The specified tip elevation shall not be raised above the design tip elevations for  Settlement  and Lateral Load  

3) Design tip elevation for Lateral Load is typically provided by SD 

 

Pile lengths were computed based on the provided design loads and the observed subsurface 

conditions. The analysis was conducted based on the assumption that proposed H-piles would 

derive geotechnical capacity from both skin friction (approximately 80%) and end bearing 

(approximately 20%).  
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Abutment Retaining Walls 

 

General foundation information and layout plans (dated September 20 and 30, 2010) for Retaining 

Walls at Atlantic Blvd. UC On -Ramp Abutments 1 and 2 (Replace) were provided by the Office of 

Structure Design and are shown in Table 10. Standard steel H-Piles (HP12x84), battered and 

vertical, are recommended to support the Type 1 retaining walls. 

 

Table 10 - Foundation Design Data Sheet for Abutments 1 and 2 Retaining Walls 

Abut No. 

 / RW Height 

Design 

Method 

Pile Type 

 

Finished 

Grade 

Elev. 

(ft) 

Cut-off 

Elev.  

 (ft) 

Pile Cap Size  Permissible 

Settlement 

Under 

Service 

Load * 

Number of 

Piles per 

Support 
B 

(ft) 

L 

(ft) 

Abut 1 RW 

H=30’ 
WSD 

 

HP12x84 
varies 150.3 16.75 14.5 2 17 

Abut 1 RW 

H=26’ 
WSD HP12x84 varies 154.8 14.25 15.5 2 13 

Abut 1 RW 

H=22’ 
WSD 

 

HP12x84 
varies 159.4 12 9 2 6 

Abut 1 RW 

H=18’ 
WSD 

 

HP12x84 
varies 164.5 9 9 2 5 

Abut 1 RW 

H=14’ 
WSD 

 

HP12x84 
varies 168.5 7.75 9 2 4 

Abut 1 RW 

H=10’ 
WSD 

 

HP12x84 
varies 173.7 6.25 9 2 4 

Abut 1 RW  

H=8’ 
WSD 

 

HP12x84 
varies 175.7 5.25 8 2 4 

Abut 2 RW 

H=26’ 
WSD 

 

HP12x84 
varies 152.6 18.5 14.25 2 18 

Abut 2 RW 

H=20’ 
WSD 

 

HP12x84 
varies 159.3 11 13 2 7 

Abut 2 RW 

H=14’ 
WSD 

 

HP12x84 
varies 165.3 12 9 2 4 

Abut 2 RW  

H=8’ 
WSD 

 

HP12x84 
varies 169.5 9 9 2 4 

 Permissible settlement at retaining wall segments is provided by OBDS2. 
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Axial capacities of the proposed steel H-Piles (HP12x84) at retaining walls were calculated per the 

request of OBDS2. The Pile Data Table for retaining wall foundations are provided below in Table 

11. 

Table 11- Pile Data for Retaining Walls at Abutments 1 and 2 
 

Abut No. 

 / RW Height Pile Type 

Cut-off 

Elevation 

(ft) 

Required 

Nominal 

Resistance 

(Kips) 

Required 

Driving 

Resistance 

(Kips) 

Specified Pile Tip 

Elevation (ft) 

Abut 1 RW 

H=30’ 
    HP12x84 

150.3 180 180 108.0 

Abut 1 RW 

H=26’ 
HP12x84 

154.8 180 180 108.0 

Abut 1 RW 

H=22’ 
HP12x84 

159.4 180 180 108.0 

Abut 1 RW 

H=18’ 
HP12x84 

164.5 180 180 108.0 

Abut 1 RW 

H=14’ 
HP12x84 

168.5 180 180 108.0 

Abut 1 RW 

H=10’ 
HP12x84 

173.7 180 180 108.0 

Abut 1 RW  

H=8’ 
HP12x84 

175.7 180 180 108.0 

Abut 2 RW 

H=26’ 
HP12x84 

152.6 180 180 110.0 

Abut 2 RW 

H=20’ 
HP12x84 

159.3 180 180 110.0 

Abut 2 RW 

H=14’ 
HP12x84 

165.3 180 180 110.0 

Abut 2 RW  

H=8’ 
HP12x84 

169.5 180 180 110.0 

 
Settlement at Approach Fills 

 

Fills can be placed in accordance with Section 19-6 of Caltrans Standard Specifications (May 

2006). End dumping is not permitted. At Abutments 1 and 2 areas, additional approach fill is 

estimated to range from 5 to 25 ft height. Calculated post construction settlement will be negligible. 

OGDS1 recommends a fill settlement waiting period of up to 30 days. However, the actual 

settlement period will be determined by the structure representative on the basis of settlement data 

in the field and above waiting periods be adjusted accordingly.  
 

 

NOTE TO DESIGNER 

    

The recommendations contained in this report are based on specific project information that has 

been provided by the Office of Structure Design. If any conceptual changes are made during final 

project design, the Office of Geotechnical Design South 1 should review those changes to determine 

if these foundation recommendations are still applicable. 
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CONSTRUCTION CONSIDERATIONS 

 

1. Variable moderate to hard driving should be anticipated below elevations ranging from +120 

to +130 feet down to specified tip elevation for driven piles at Abutments 1 and 2, 

respectively. Subsurface materials, through which the piles will be driven, include medium 

dense to very dense, silty sands and sandy silt layers with sporadic gravel and stiff to hard, 

sandy and silty clay layers with thicknesses ranging from 5 to about 20 feet. However, with 

the written approval of the Structure Representative, any driven H piles achieving refusal 

(based on results of driveability analysis) within 4.0 feet or less above specified pile tip 

elevation, may be considered satisfactory. 

 

2. Existing footings should be removed, location of existing piles (to be abandoned in place) 

identified in the field, and the top 3 feet of existing piles should be cut off. The Structure 

Representative should adjust proposed pile locations when necessary to avoid encountering 

existing abandoned piles. If a proposed pile needs to be relocated, consultation with OBDS2 

and OGDS1 is warranted to insure adequate foundation design. 

 

3. Reinforced Tip Protection should be used on H-piles to prevent damage to the pile in case of 

contact with existing abandoned concrete piles. 

 

4. If minimum required bearing is not obtained at specified pile tip elevation, remaining piles 

that will be driven should be stopped (a few to several inches) above specified pile tip 

elevation. The piles should be driven the remaining distance after a minimum set-up period 

of 24 hours. 

 

5. At times piles will not attain minimum bearing at specified pile tip elevation, even when re-

driven. When this happens the only option is to splice on additional length and continue 

driving to a point where the nominal penetration is achieved. 

 

6. The contractor should monitor adjacent structures for vibrations to prevent potential damage 

due to pile driving. The contractor should take necessary precautions to minimize the impact 

on adjacent structures.  

 

7. Earthwork should be performed in accordance with Sections 6 and 19 of the latest Caltrans 

Standard Specifications. Soils with an Expansion Index of less than 50 and a Sand 

Equivalent of at least 20 should be used as replacement fill, in accordance with standard 

Caltrans requirements. 
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If you have any questions or need further information, please contact Tatjana Halda at (213) 620-

2347 or Shiva Karimi at (213) 620-2146. 

 

 
Prepared by:  Date: 10/29/10   Supervised by:  Date: 10/29/10 

 

 

 

 

 
                           

Tatjana Halda, PE     Shiva Karimi, Ph.D., P.E., G.E. 

Transportation Engineer    Senior Transportation Engineer 

Office of Geotechnical Design – South 1  Office of Geotechnical Design – South 1 

Branch D      Branch D 

 
 

 

 

Reviewed by:  Date: 10/29/10 

 

                

 

                                                                                                

 

 

Joe Pratt, C.E.G. No. 2141   

Engineering Geologist 

Office of Geotechnical Design South 1     

Branch D      

 

 

 

 

 

 

 

        
cc:    

District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 

District Construction R.E. Pending File  TBD 

Structure Construction R.E. Pending File  RE_Pending_File@dot.ca.gov 

DES Office Engineer, Office of PS&E Efren Ancheta Efren_Ancheta@dot.ca.gov 

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 

  

mailto:Efren_Ancheta@dot.ca.gov
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To: MS. CHUNG-YUAN WEN     Date: November 22, 2010 

 Office of Bridge Design South 2    File:  07-LA-710-PM 17.34 

 Bridge Design Branch 21      07-202111 

21073 Pathfinder Rd, Suite 20  Los Angeles River Bridge 

(Widen)                                                                                                                                                                                                                                                                      

          Bridge No. 53-0828 

Attention: MR. FRANK WEI 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services 

Office of Geotechnical Design – South 1 

Branch D 

 

Subject:  Foundation Report for Los Angeles River Bridge (Widen), Interstate 710  

 

“Caltrans improves mobility across California”  
 

 

INTRODUCTION 

 

This report was prepared in response to the Office of Bridge Design South 2’s (OBDS2’s) 

memorandum, dated May 21, 2009, requesting Foundation Recommendations for the proposed 

outside widenings of Interstate 710 (I-710) at Los Angeles River Bridge (Bridge No. 53-0828). 

 

 

SCOPE OF WORK 

 

The recommendations contained in this report are based on the subsurface information gathered 

during the field investigations performed in September 2009, and May and June 2010. Tasks 

completed by the Office of Geotechnical Design South 1 (OGDS1), Branch D include the 

following: 

1. Review of the regional geology and seismicity, 

2. Review of pertinent information from previous geology/geotechnical reports and As-Built 

plans in the project area to evaluate the subsurface information, 

3. Drilling, logging, and sampling of six rotary wash borings at the subject bridge site to 

characterize the subsurface conditions, 

4. Laboratory testing of selected soil samples for mechanical analysis, corrosivity, direct shear, 

consolidation, triaxial compression, unit weight, Atterberg Limits, and moisture content,  

5. Geotechnical engineering analysis and preparation of this report.  
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PROJECT DESCRIPTION 

 

The Los Angeles River Bridge, located in the city of South Gate, is a four span, continuous steel 

girder bridge having a total length of 575.6 feet measured along Centerline Rte. 710. The subject  

bridge was originally built in 1951 (Piers and earlier Abutments) and 1955 (extended bridge and 

rebuilt Abutments) as two separate structures for carrying northbound (NB) and southbound (SB) 

traffic for I-710. The bridges were widened towards the median in 1965. The bridge was 

strengthened in 1993 and seismically retrofitted in 1997 with pile footing widening and the addition 

of driven Class 70, Alt “W” pipe piles at Piers 2 and 4. As-Built drawings indicate that the bridge 

deck is supported on open-end seat type abutments and solid pier walls.  

 

The topography at the site consists of surrounding relatively flat areas separated by man-made 

embankment slopes and the excavated river channel. The grade at the site varies from the top of the 

approach fill embankments down to the surrounding relatively level ground and levees, then down 

to the bottom of the Los Angeles River channel. The site is bounded in the northeast and the 

southwest by approach fills for the freeway embankment. The river bed extends from north to south 

through the site. The embankment top elevations range from +121 to +129 feet at Abutments 1 and 

5, respectively. The levees have 2.25 (H): l (V) side slopes that descend to the bottom of the 

channel with approximate elevations ranging from +81 to +83 feet. The channel side slopes are 

covered with a grouted rip-rap blanket and the channel bottom is concrete lined. 

 

Based on information provided by OBDS2, OGDS1 understands that the proposed project will 

consist of bridge outside widenings for the right side (NB) by 13.30 to 18.76 feet and the left side 

(SB) by 10.14 to 10.66 feet.  The widening is proposed to upgrade the existing lane widths to the 

current standards and to provide 10-foot wide shoulders.  

 

All elevations provided within this report and current project plans are based on NAVD88 datum. 

As-Built Plan elevations require a +1.40 foot shift for Abutment 1 through Pier 3 area and a +1.20 

foot shift for Pier 4 through Abutment 5 area to adjust to the current NAVD 88 datum. 

 

 

FIELD INVESTIGATION AND TESTING PROGRAM 

 

Site-specific field exploration was conducted in September 2009 and May/June 2010 for the 

proposed widening. The field exploration included drilling six 4.5 inch outer diameter (O.D.) rotary 

wash borings.  Caltrans operated drill rig models Mobile B-80 (Borings R-09-001 and R-09-002), 

CME-85 (Borings R-10-003, R-10-004, and R-10-005), and CME-1000 (Boring R-10-006) were 

used for the drilling/sampling. Samples were obtained within borings using Standard Penetration 

Test sampler (SPT) and a 2 inch inner diameter (I.D.) split-barrel sampler (modified California 

Sampler), typically at 5-foot depth intervals.  SPT’s were performed in accordance with ASTM Test 

Method D1586 using a standard 1.4 inch I.D. split spoon sampler with a 140 lb hammer dropped 30 

inches. Relatively undisturbed tube soil samples were obtained using a 2 inch I.D. modified 

California Split Spoon Sampler with 4 inch long brass liners. The modified California Sampler was 

predominantly pushed into the soil by hydraulic pressure, but sometimes rarely driven if needed to 

obtain a soil sample. The lined undisturbed samples were sealed in the field to preserve the in situ 
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moisture content. Two piezometers were installed within Borings R-10-003 and R-10-006. Slotted 

PVC pipe was installed within the lower portion of the borings starting at elevations -59.5 feet (R-

10-003) and -32.3 feet (R-10-006) and extended to the surface with solid PVC pipe (then capped 

and sealed). 

 

Following the completion of drilling, District 7 Surveys conducted a precise survey to establish the 

locations and elevations of Borings R-10-003, R-10-004, R-10-005, and R-10-006. Precise survey 

for Borings R-09-001 and R-09-002 wasn’t conducted due to construction paving over these two 

locations. OGDS1 located Borings R-09-001 and R-09-002 by tape measuring from existing 

facilities/objects shown on Layout Plans and plotting boring locations on these plans. After Borings 

R-09-001 and R-09-002 were located on the layout plans (with 2 foot topographic contours), top of 

hole elevations were estimated to within 0.1 foot (elevation estimate accurate to approximately 

+0.25 feet elevation). Boring information, including exploration number, stationing, offset, ground 

surface elevation, boring depth, and date drilled are summarized in Table 1.  

 

Table 1 - Summary of Borings 

Boring 

 No. 

Centerline Rte 

710 Stationing 

(feet) 

Offset 

(feet) 

Surface Elev. 

(feet) 

Boring Depth 

(feet) 

Date 

Completed 

R-09-001 913+50 53.0Rt +116.0 120.7 09-19-09 

R-09-002 914+80 51.0Lt +122.4 121.5 09-19-09 

R-10-003 917+00 66.8Rt +82.0 141.5 05-26-10 

R-10-004 919+70 72.5Lt +82.5 141.5 06-15-10 

R-10-005 920+29 99.4Rt +107.8 140.9 06-08-10 

R-10-006 922+38 101.0Lt +108.1 140.4 06-23-10 

 

 

LABORATORY TESTING PROGRAM 

   

Selected soil samples were sent to the Department’s Transportation Laboratory in Sacramento and 

District 7 Materials Laboratory in Los Angeles for testing. All laboratory tests were performed in 

accordance with current ASTM standard procedures and California Test Methods. The summarized 

laboratory test data are shown in Table 2. 

 

Table 2 - Summary of Laboratory Tests 

Test Standard No. of  Tests Performed 

Mechanical Analysis CTM 202, 203 46 

Atterberg CTM 204 28 

Unit Weight CTM 212 6 

Moisture CTM 226 30 

Corrosion CTM 417, 422, 532 26 

Direct Shear ASTM D 3080 2 

Consolidation ASTM D2435 2 

Triaxial (U.U.) ASTM D2850  1 
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SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The Rte. 710 Los Angeles River Bridge is located in the Peninsular Ranges Province in the Los 

Angeles Basin. The site is bounded 1) to the northwest and north by the Santa Monica Mountains 

and Santa Monica and Raymond Hill faults, 2) to the west, southwest, and south by the Newport-

Inglewood Fault Zone, 3) to the northeast and east by the Whittier fault and Puente Hills fault, and 

4) to the southeast by the Santa Ana Mountains and San Joaquin Hills. A thick Cenozoic 

sedimentary section underlies the site. 

 

Site Subsurface Conditions 

 

   Abutment 1 (South Abutment) 

Borings R-10-001 and R-10-002, located near Abutment 1, indicate that embankment fill/levee 

materials underlie the freeway structural section. The elevations of the freeway grade at the boring 

locations are 116 feet and 122 feet. The fill-native material (alluvium) contact was observed in 

these borings and adjusted As-Built borings to be from approximate elevations +95 to + 93 feet. 

The fill mainly consists of dense to very dense, silty sand and stiff, sandy silt with scattered gravel 

and cobble and concrete fragments (4 to 6 inch length). Scattered trace amounts of glass fragments 

and wood fragments were also discovered within fill material. The upper alluvial unit underlying 

the fill consists predominantly of interlayered medium dense/stiff, silty sand, silt/sandy silt and lean 

clay/sandy clay down to an elevation of about +25 feet. This interlayered unit is underlain by the 

lower alluvial unit consisting of medium dense to very dense, silty sand/poorly graded sand and 

stiff to very stiff, silt/clay extending down to an elevation of about -4.7 feet (maximum boring 

depths from 120.7 to 121.5 feet). 

 

Abutment 5 (North Abutment) 

Borings R-10-005 and R-10-006, located just below Abutment 5 (at the top of the eastern levee) 

indicate that embankment fill/levee material consists of medium dense to dense, silty sand. Based 

on the recent field exploration and observations from the borings, the As-Built Plans, and the 

topography of the surrounding area, OGDS1 considers the fill-alluvium contact to be at  

approximate elevations +95 to +93 feet. The upper alluvial unit underlying embankment fill 

consists mainly of interlayered medium dense to dense, silty sand/poorly graded sand and medium 

stiff to stiff, silt/sandy silt and lean clay/sandy clay down to an elevation of about -20 feet. From 

elevation -20 feet down to elevation -33.1 feet (maximum boring depth 140.9 feet), the lower 

alluvial unit consists of stiff, sandy silt/sandy clay and very dense, silty sand with sporadic gravel. 

 

Piers 2, 3 and 4 

Borings R-10-003 and R-10-004, located at the bottom of the river bed, indicate that subsurface soil 

underlying the concrete-lined channel consists primarily of alluvium. The upper alluvial unit, from 

the channel bed elevation of about +82 feet down to approximate elevation -25 feet, mainly consists 

of medium dense to dense, silty sand/poorly graded sand and sporadic gravel interbedded with 

medium stiff to stiff, silt/sandy silt and lean clay with sand. From approximate elevation -25 feet 

down to  elevation -59.5 feet (maximum boring depth 141.5 feet), the lower alluvial unit consists of 
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dense to very dense, silty sand/poorly graded sand with gravel, and sporadic gravel lenses 

interbedded with stiff to hard silt, sandy silt and sandy clay.  

 

Groundwater 

  

The elevation for design groundwater was established based on water level measurements within 

piezometers installed in Boreholes R-10-003 and R-10-006.  In addition, the approximate depth to 

groundwater was estimated during drilling by observing the saturation of retrieved samples. The 

results of recent groundwater measurements at the above piezometers are presented in Table 3. 

 

Table 3 – Groundwater Measurement Data 

Boring 

No. 

Piezometer  

 

Top of 

Boring 

Elevation 

(feet) 

Depth to 

Static Water 

Level 

(feet) 

Static Water 

Level 

Elevation 

(feet) 

Date 

Measured 

 

R-10-003 

 

140’ long PVC pipe with a 50’ 

long slotted section at bottom 

 

+82.0 

37.4 +44.6 9/17/2010 

37.5 +44.5 10/01/2010 

37.6 +44.4 10/29/2010 

 

R-10-006 

 

140’ long PVC pipe with a 50’ 

long slotted section at bottom  

 

+108.1 

44.3 +63.8 9/17/2010 

44.6 +63.5 10/01/2010 

44.6 +63.5 10/29/2010 

 

The 1955 As-Built LOTB for the original bridge indicates that groundwater at the site was 

encountered at elevation +77.5 feet, MSL (measured February 1954, approximate elevation +78.9 

feet NAVD88 datum).  

 

Historical groundwater elevations in the vicinity of the bridge were obtained from the monitoring 

well records of Los Angeles County Department of Public Works (LACDPW) and California 

Department of Water Resources (DWR).  Five (5) wells located within distances ranging from 

about 0.5 to 0.7 miles from the site indicate high groundwater elevations during the last 60 years 

mainly ranged from +30.1 to +56.5 feet MSL (NGVD29 datum, approximately elevations ranging 

from +32 to +58.5 feet NAVD88 datum). 

 

OGDS1 considers recent groundwater levels measured within piezometers at the site are 

appropriate for the current widening. Based on this, design groundwater levels of +45 feet at the 

piers and +64 feet at the abutments were used in the geotechnical analysis.   

 

 

 SCOUR EVALUATION 

The Los Angeles River channel bottom is lined with concrete and side slopes are lined with cement 

grouted riprap. Therefore, scour is not considered to be an issue at the subject project site. 
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CORROSION EVALUATION 

 

Corrosion test results for representative soil samples are presented in the Table 4 below. The results 

show subsurface soil at the site is considered non-corrosive to reinforced concrete and metal. Lab 

test results on two river water samples taken from +50 feet upstream and downstream of the bridge 

showed minimum resistivity values that were lower than 1000 ohm-cm (920 and 960 ohm-cm) 

indicating a potentially corrosive nature. However, these surface water samples were delayed in 

testing. Therefore, OGDS1 collected additional river water samples and delivered promptly for 

testing on October 29, 2010.  Based on the additional test results on river water samples, OGDS1 

considers surface stream water from the Los Angeles River channel at the bridge site to be non-

corrosive to reinforced concrete and metal.  

 

Table 4 - Corrosion Test Summary 

Exploration 

No. 

 

Depth 

(ft) 

pH 

Minimum 

Resistivity  

(ohm – cm) 

Sulfate 

Content 

(PPM) 

Chloride 

Content 

(PPM) 

R-09-001 5.0-21.5 7.74 4203 N/A N/A 

 25.0-46.5 8.37 2848 N/A N/A 

 60.0-66.5 7.91 1024 N/A N/A 

 75.0-86.5 7.92 1404 N/A N/A 

 90.0-106.5 7.97 1642 N/A N/A 

 110.0-121.5 7.89 2644 N/A N/A 

R-09-002 5.0-21.5 8.41 764 938 52 

 25.0-46.5 8.36 878 368 300 

 55.0-76.5 8.31 1009 N/A N/A 

 80.0-96.5 8.45 2310 N/A N/A 

 100.0-121.5 8.04 2295 N/A N/A 

R-09-003 16.5-20.0/ 

36.5-40.0 

8.75 4100 N/A N/A 

 56.5-60.0/  

81.5/85.0       

8.21 2900 N/A N/A 

 90.0-141.5 7.62 2400 N/A N/A 

R-10-004 10.0 8.12 2100 N/A N/A 

 65.0 8.18 1300 N/A N/A 

 100.0 6.75 2500 N/A N/A 

 130.0 8.25 4000 N/A N/A 

R-09-005 25.0 8.23 1800 N/A N/A 

R-09-006 25.0 8.54 1020 N/A N/A 

 40.0 7.33 1900 N/A N/A 

 65.0 8.45 1400 N/A N/A 

 90.0 7.98 1100 N/A N/A 

 120.0 7.78 1600 N/A N/A 

Upstream 

Surface Water 

(delayed test) 

N/A 7.58 920 N/A N/A 

Downstream 

Surface Water 
N/A 7.67 960 N/A N/A 
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(delayed test) 

Upstream 

Surface Water 

(resampled) 

N/A 8.23 1000 N/A N/A 

Downstream 

Surface Water 

(resampled) 

N/A 8.23 1050 N/A N/A 

Corrosive Guidelines <5.5 <1000 >2000 >500 

Notes: 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. For structural elements, Caltrans considers a site to be corrosive if one or more of the following 

conditions exist for representative soil and/or water samples taken at the site:    

Chloride concentration >500 ppm, sulfate concentration >2000 ppm, or the pH is <5.5. Corrosion mitigation is required 

if one or more of the 3 conditions noted above exists where structural elements are involved (Caltrans Corrosion 

Guidelines, September 2003).  

 

 

SEISMIC RECOMMENDATIONS 

 

Faulting and Seismicity  

 

The controlling seismic sources for this bridge are the Puente Hills Blind Thrust (PHBT) and the 

Upper Elysian Park Blind Thrust (UEPBT) faults. Caltrans considers these faults as active for 

bridge design and has assigned a Maximum Credible Earthquake (MCE) of moment magnitude 

M=7.25 and M=7.0 for the PHBT and the UEPBT faults, respectively. The median Peak Bedrock 

Acceleration (PBA) and the median Peak Ground Acceleration (PGA) at the site were estimated for 

each of these faults using the Sadigh at al (1997) attenuation relationships for rock and deep soil 

sites, respectively. Based on these calculations, the PHBT is the nearest and controlling fault for 

this site. This is a buried thrust fault with a site-to-fault rupture surface distance (rrup) of about 3.6 

miles. The median or the design PBA and PGA at the site should be taken as 0.6g and 0.54g, 

respectively, with an MCE having a moment magnitude M=7.25.  

 

Potential Seismic Hazards 

 

This site is classified as being within a potentially liquefiable zone as shown on the California 

Geological Survey Map of Seismic Hazard Zones of the South Gate 7.5 Minute Quadrangle (March 

25, 1999). OGDS1 evaluated the potential for liquefaction in the upper alluvial soils located 

between approximate elevations of +45.0 and +30.0 feet at the piers, and between elevations of 

+64.0 and +30.0 feet at the abutments. OGDS1’s analysis indicates that the liquefaction potential of 

most of the upper alluvial soils is low due to the predominantly fine grained nature of these soils. 

However, some of the minor medium dense, silty sand and sand layers interbedded with the fine 

grained soils may be potentially liquefiable. The liquefaction potential below elevation +30.0 is 

considered unlikely due to the dense to very dense, silty sand/sand interbedded with stiff to very 

stiff, silt/clay. 

 

Potential hazards associated with liquefaction at the site include seismically induced settlement and 

lateral spreading of site soils. Although few minor foundation soil interbeds could be susceptible to 
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liquefaction, due to the isolated nature and the limited thickness of the potentially liquefiable layers, 

OGDS1 evaluates the impact of potential liquefaction of such layers on the proposed bridge 

widening is low and does not warrant any mitigation.  

 

Design Ground Motion 

 

The design PBA of 0.6g together with a soil profile of Type D was used for the site for the purpose 

of selecting a standard Acceleration Response Spectrum (ARS) based on 2006 Caltrans Seismic 

Design Criteria (SDC). The design ARS curve was obtained by modifying the standard SDC curve 

for a PBA of 0.6g and a magnitude M of 7.25 ± 0.25, for near fault effects. The recommended ARS 

Curve and coordinates of spectral accelerations are presented in Figure 1 and Table 5 below, 

respectively. 

 

0.0

0.4

0.8

1.2

1.6

2.0

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

Period (sec)

S
p
e
ct

ra
l 
A
cc

e
le

ra
ti
o
n
 (

g
)

  

 
Figure 1 Recommended ARS curve for Los Angeles River Bridge (Widen) 

 

Table 5 - Recommended Design ARS curve data for Los Angeles Bridge (Widen)   

Period  

(seconds) 

Spectral Acceleration (g) 

Standard Modified 

0.010 
0.020 
0.030 
0.050 
0.075 
0.100 
0.120 
0.150 
0.170 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
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0.200 
0.240 
0.300 
0.400 
0.500 
0.750 
1.000 
1.500 
2.000 
3.000 
4.000 

1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.2366 
1.0062 
0.6378 
0.4464 
0.2471 
0.1546 

1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.3602 
1.2074 
0.7653 
0.5357 
0.2965 
0.1855 

 

Surface Fault Rupture Hazard 

 

The project site is not located within any California Geological Survey (CGS) designated 

Earthquake Fault Zone (EFZ) or directly underlain by any known fault considered active for bridge 

design. Therefore, the subject bridge is not considered prone to surface fault rupture hazard. 

 

AS-BUILT FOUNDATION DATA 

 

Table 6 presents existing foundation records for Los Angeles River Bridge based on available As- 

Built data. Solid Pier Walls 2, 3,  and 4 were built in 1951 and supported on octagonal-shaped (16 

inch) precast concrete piles (driven to 32 tons design load) along with abutments. In 1955 the 

bridges were later lengthened and cast-in-place tapered concrete piles (Alternative "Z") were used 

to support the newly extended Abutments. The Alt. “Z” tapered pile shell diameter is 8 inches at tip 

and 15.5 inches at the butt. No record was found to determine if any additional piles were used to 

support the 1965 median widening, although it appears that existing pier walls and abutments were 

used. For the 1997 bridge earthquake retrofit, Class 70, Alternative “W” piles (open ended pipe 

piles, PP14 X 0.438) were used and foundations widened at Piers 2 and 4 to provide additional 

support in compression and tension.  

 

      Table 6 – As Built Pile Data for Los Angeles River Bridge, Br. No. 53-0828 

Support 

Location 

1955 As Built (Abutments) & 1951 (Piers) As Built (1997) EQ Retrofit 

Pile Type 
Design Load  

(kips) 

Average Pile 

Tip Elevation 

(feet) 

Pile Type 

Bottom of 

Footing / (Pile 

Tip) Elevations. 

(feet) 

Abutment 1 

Cast in place 

concrete pile* 

Alt. “Z” 

90 

45.3 

(Min: 41.3, 

Max: 52.1) 

*** *** 

Pier 2 
Precast 

concrete pile 
64 N/A** 

Open ended 

pipe pile - 

Class 70 

Alt. “W” 

+ 75.5/ 

( +20.0) 

Pier 3 
Precast 

concrete pile 
64 N/A** *** *** 
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Pier 4 

Precast 

concrete pile 

 

64 N/A** 

Open ended 

pipe pile - 

Class 70 

Alt. “W” 

+ 76.0/ 

( +20.0) 

Abutment 5 

Cast in place 

concrete pile*     

Alt. “Z” 

90 

52.5 

(Min: 44.6, 

Max: 62.8) 

*** *** 

  Notes: 1. * Shell diameter is minimum 15.5 in. at butt and 8 in. at tip (As-Built 1955). 

             2. N/A** - Pile tip elevations for existing piles at Piers 2, 3, and 4 were not available in 1951 As-built plans. 

             3. *** As-built plans indicate that new piles were added to Piers 2 and 4 only. 

 

 

FOUNDATION RECOMENDATIONS 

 

The following recommendations for pile foundations were developed by OGDS1 based on the 

interpreted subsurface conditions, geotechnical design soil parameters established through 

laboratory and field data, updated structure plans (dated October 10, 2010), bridge design loads 

(updated September 20, 2010), and the pile types proposed by OBDS2.  

 

The pile type proposed by OBDS2 for both abutments and piers, consists of Class 140, Alternative 

“W” pipe piles (PP14x0.438).  Based on the observed subsurface conditions, OGDS1 concurs with 

the feasibility of these piles for supporting the proposed outside widenings.   

 

General Foundation Information and Design Loads provided by OBDS2 are presented in Tables 7 

and 8, respectively. Pile lengths required to resist the provided loads were computed based on the 

observed subsurface conditions and design strength parameters using Computer Program APILE 

(Version 4.0). Working Stress Design and LRFD methods were used to compute the pile lengths to 

obtain required design pile/soil resistances at abutments and piers, respectively. The analysis 

indicated that driven piles would derive geotechnical capacities from both skin friction and end 

bearing with skin friction accounting for about 90% (Abutments) to 80 % (Piers) geotechnical 

resistance and end bearing accounting for about 10% (Abutments) to 20% (Piers) geotechnical 

resistance.  In order to account for liquefaction/strength loss of minor potentially liquefiable soil 

layers located below design ground water, reduced soil strength parameters were used in evaluation 

of geotechnical capacities of piles under Extreme Event Loads.  

 

The Abutment and Pier Foundation Design Recommendations are prepared by OGDS1 and 

presented in Tables 9 and 10, respectively. The Pile Data Table for both abutments and piers is 

presented in Table 11.  
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Table 7-Foundation Design Data Sheet 

Support 

No. 

 

 

 

 

Design 

Method 

Pile 

Type 

Finished 

Grade 

Elevation 

(feet) 

Cut-off 

Elevation  

(feet)** 

Pile Cap Size  Permissible 

Settlement 

Under 

Service Load 

(inches)* 

Number of 

Piles per 

Support 
B 

(feet) 

L 

(feet) 

Abutment 

1 
WSD 

Driven 

Class  

140 

108.5 

 (North) 

107.8 

 (South) 

104.9 

 (North) 

104.9 

 (South) 

 

Varies  

 

Varies  1 

16 

(North) 

18 

(South) 

Pier 2 LRFD 

Driven 

Class 

140  

82.2 

 (North) 

82 

 (South) 

76.4 

 (North) 

76.4 

 (South) 

17  

(North) 

17 

(South) 

18 

(North) 

25 

(South) 

1 

25 

(North) 

35 

 (South) 

Pier 3 LRFD 
Driven 

Class  

80.1 

 (North) 

79.8 

 (South) 

74.9 

 (North) 

74.9 

 (South) 

11 

(North) 

11 

 (South) 

21.5 

(North) 

28.5 

 (South) 

1 

18 

(North) 

24 

 (South) 

Pier 4 LRFD 

Driven 

Class 

140  

82.1 

 (North) 

82.4 

 (South) 

76.9 

 (North) 

76.9 

 (South) 

17  

(North) 

17 

(South) 

18 

(North) 

25 

(South) 

1 

25 

(North) 

35 

 (South) 

Abutment 

5 
WSD 

Driven 

Class 

140  

108 

 (North) 

107.6 

 (South) 

104.9 

 (North) 

104.9 

 (South) 

Varies  Varies  1 

12 

(North) 

25 

(South) 

        Notes:  

                   * Permissible settlements are based on the limits stated in MTD 4-1.  The current Caltrans practice indicates that the   

                      total permissible settlement is one inch for multi-span structures with continuous spans or multi-column bents, one  

                      inch for single span structures with diaphragm abutments, and two inches for single span structures with seat  

                      abutments. Different permissible settlement under service loads may be allowed if a structural analysis verifies that  

                      required level of serviceability is met. 

                   ** Cut-off elevation is 5 inches above bottom of footing (BOF) elevation. 

 

                        Table 8 - Foundation Design Loads 

Service-1 Limit State (kips) 
Strength Limit State  

(Kips) 

Extreme Event Limit State  

(Kips) 

Total Load 
Permanent 

Loads 
Compression Tension Compression Tension 

 Per Support 
Max  

Per Pile 

Per  

Support 

Per 

Support 

Max 

Per Pile 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Max  

Per  

Pile 

Per Support 

Max 

Per 

Pile 

Abut 1 

1060 

(North) 

 1190 

      (South) 

115 

(North) 

 115 

(South) 

760 

(North) 

 855 

    (South) 

N/A N/A N/A N/A N/A N/A N/A N/A 

Pier 2 

1250 

(North) 

1730 

      (South) 

70 

(North) 

70 

(South) 

905 

(North) 

1255 

    (South) 

1640 

(North) 

2280 

(South) 

85 

(North) 

85 

(South) 

N/A 0 

1465 

(North) 

1945 

(South) 

120 

(North) 

120 

(South) 

N/A 

-60 

(North) 

-60 

(South) 
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Pier 3 

1370 

(North) 

1750 

(South) 

110 

(North) 

110 

(South) 

955 

(North) 

1220 

(South) 

1745 

(North) 

2270 

(South) 

135 

(North) 

135 

(South) 

N/A 0 

1370 

(North) 

1750 

(South) 

N/A 

(North) 

N/A 

(South) 

N/A 

N/A 

(North) 

N/A 

(South) 

Pier 4 

1250 

(North) 

1730 

(South) 

70 

(North) 

70 

(South) 

905 

(North) 

1255 

(South) 

1640 

(North) 

2280 

(South) 

85 

(North) 

85 

(South) 

N/A 0 

1465 

(North) 

1945 

(South) 

120 

(North) 

120 

(South) 

N/A 

-60 

(North) 

-60 

(South) 

Abut 5 

995 

(North) 

2065 

(South) 

130 

(North) 

130 

(South) 

780 

(North) 

1640 

(South) 

N/A N/A N/A N/A N/A N/A N/A N/A 

    Note:  N/A - Not applicable                          

                  

Table 9 - Abutment Foundation Design Recommendations for LA River Bridge (Widen), Br. No. 53- 0828 

Support 

Location 
Pile Type 

Cut-off 

Elevation 

(feet) 

LRFD Service-I Limit State 

Load (kips) per Support 

LRFD Service-I 

Limit State 

Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance 

(kips) 

Design Tip  

Elevations 

(feet) 

Specified 

Tip 

Elevation 

(feet) 

Nominal 

Driving 

Resistance 

Required 

(kips) 

Total Permanent  

Abut. 1 
Class 140 

Alt. “W” 

104.9 

 (North) 

104.9 

 (South) 

1060 

(North) 

 1190 

(South) 

760 

(North) 

 855 

(South) 

115 

(North) 

 115 

(South) 

230 

(North) 

230 

(South) 

 

44.0 (a) 

64.0 (c) 

     

44.0 230 

Abut. 5 
Class 140 

Alt. “W” 

104.9 

 (North) 

104.9 

(South) 

995 

(North) 

2065 

(South) 

780 

(North) 

1640 

(South) 

130 

(North) 

130 

(South) 

260 

(North) 

260 

(South) 

 

40.0 (a) 

60.0 (c) 

 

40.0 260 

   Notes: 

1) Design tip elevations are controlled by: (a) Compression, (c) Settlement.  

2) The specified tip elevation shall not be raised above the design tip elevations for Settlement and Lateral Load. 

3) The nominal driving resistance required is equal to the nominal resistance needed to support the factored load. 

                

Table 10 – Pier Foundation Design Recommendations for LA River Bridge (Widen), Br. No. 53-0828 

Support 

Location 

Pile 

Type 

Cut-off 

Elev. 

(feet) 

Service-I 

Limit 

State  

Load per 

Support
 

(kips) 

Total 

Permissible 

Support 

Settlement 

(inches) 

Required Factored Nominal Resistance 

(kips) 

Design 

Tip Elev.
 

(feet) 

Specified 

Tip 

Elevation 

(feet) 

Nominal 

Driving 

Resistance 

Required 

(kips) 

Strength Limit Extreme Event 

Comp. 

( =0.7 

Tension 

( =0.7) 

Comp. 

( =1) 

Tension 

( =1) 

Pier 2 

Class  
140 

Alt. 

“W” 

     76.4 

 (North) 

76.4 

 (South) 

1250 
(North) 

1730 

   (South) 

1 

85/0.7= 

122 
(North) 

85/0.7= 

122 
(South) 

0 

120/1= 

120 
(North) 

120/1= 

120 
 (South) 

-60/1= 

-60 
(North) 

-60/1= 

-60 
(South) 

    
  38.0 (a-I) 

30.0 (a-II) 

 50.0 (b-II) 
   56.0 (c) 

   46.0 (d) 

 

30.0 250 
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Pier 3 

Class  

140 

Alt. 
“W” 

74.9 

 (North) 

74.9 

 (South) 

1370 

(North) 

1750 
(South) 

1 

135/0.7= 
193 

 (North) 

135/0.7= 
193 

(South) 

0 

N/A 

(North) 

N/A 
(South) 

N/A 

(North) 

N/A 
(South) 

30.0 (a-I) 

25.0  (a-II) 
40.0 (c) 

44.0 (d) 

 

25.0 280 

Pier 4 

Class  

140 
Alt. 

“W” 

76.9 

 (North) 

76.9 

 (South) 

1250 

(North) 
1730 

(South) 

1 

85/0.7= 

122 

(North) 
85/0.7= 

122 

(South) 

0 

120/1= 

120 

(North) 
120/1= 

120 

 (South) 

-60/1= 

-60 

(North) 
-60/1= 

-60 

(South) 

   38.0 (a-I) 

30.0 (a-II) 

   50.0 (b-II) 
   56.0 (c) 

   46.0 (d) 

 

30.0 250 

 Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (a-II) Compression (Extreme Event), (b-II) 

Tension (Extreme Event), (c) Settlement, (d) Lateral Load, respectively. 

2) The specified tip elevation shall not be raised above the design tip elevations for Tension, Settlement, and Lateral Load. 

3) The nominal driving resistance required is equal to the nominal resistance needed to support the factored load 

plus driving resistance from the unsuitable penetrated soil layers (potentially very soft/liquefiable material) 

Unsuitable soil layers at Piers (reduced design resistance) extend from approximate elevation +45.0 down to 

elevation of +30.0 ft. 

4) Design tip elevation provided for Extreme Lateral Load (40 kips).  

 

Table 11 - Pile Data Table for LA River Bridge  

Location Pile Type 
Nominal Resistance (kips) Design Tip 

Elevation 

(feet) 

Specified Tip 

Elevation 

(feet) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

Abut. 1 

Class 140 

Alt “W” 

PP14x0.438 

230 

(North) 

230 

(South) 

0 

 

44.0 (a) 

64.0 (c) 

     

44.0 230 

Pier 2 

Class 140 

Alt “W” 

PP14x0.438 

130 

(North) 

130 

(South) 

-60 

(North) 

-60 

(South) 

 

30.0 (a) 

50.0 (b) 

         56.0 (c) 

         46.0 (d) 

 

30.0 250 

Pier 3 

Class 140 

Alt “W” 

PP14x0.438 

200 

(North) 

200 

(South) 

N/A 

(North) 

N/A 

(South) 

 

25.0 (a)    

         40.0 (c) 

         44.0 (d) 

          

25.0 280 

Pier 4 

Class 140 

Alt “W” 

PP14x0.438 

130 

(North) 

130 

(South) 

-60 

(North) 

-60 

(South) 

        

        30.0 (a) 

        50.0 (b) 

        56.0 (c) 

        46.0 (d) 

 

30.0 250 

Abut. 5 

Class 140 

Alt “W” 

PP14x0.438 

260 

(North) 

260 

(South) 

0 

 

40.0 (a) 

60.0 (c) 

     

40.0 260 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement. 
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2) Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension, (c) Settlement, (d) Lateral Load. 

3) The specified tip elevation shall not be raised above the design tip elevations for Tension, Settlement, and 

Lateral Load.     

4) Design tip elevation provided for Extreme Lateral Load (40 kips).  

5) Unsuitable soil layers (potentially very soft/ liquefiable material) exist at Piers 2, 3, and 4, extending from 

elevations +45 down to +30.0 feet.  

                       
Abutment Retaining Walls 

 

General foundation information for retaining walls at Abutments 1 and 5 provided by OBDS2 

(updated October 1, 2010) are shown in Table 12. OBDS2 indicates that Caltrans Standard Type 1 

Retaining Walls will be used for all four abutment retaining walls. Retaining Walls at Abutment 1 

will be supported on spread footings. Retaining Walls at Abutment 5 will be supported on Class 90 

Alternative “W” steel pipe piles (PP14x0.375). Refer to Retaining Wall Structure Plans for various 

wall details. 

 

 

Table 12 - Foundation Design Data Sheet 

Retaining Wall 

Location/ 

Height 

(ft) 

Design 

Method 

Foundation 

Type / Pile 

Type 

 

Finished 

Grade 

Elevation  

Cut-off 

/Bottom of 

Footing* 

Elevation  

 (ft) 

Pile Cap Size  Permissible 

Settlement 

Under 

Service 

Load  

Number 

of Piles 

per 

Support 

B 

(ft) 

L 

(ft) 

Abut 1 North 

RW/ H=14 
WSD 

Spread 

Footing 
varies +109.10* 8 8 - N/A 

Abut 1 North 

RW/ H=10 
WSD 

Spread 

Footing 
varies +113.25* 6.25 8 - N/A 

Abut 1 North 

RW/ H=6 
WSD 

Spread 

Footing 
varies +117.25* 4.25 12 - N/A 

Abut 1 South 

RW/H=12 
WSD 

Spread 

Footing 
108 +/- +105.67* 7.25 24 - N/A 

Abut 5 North 
RW/H=24 

WSD 

Class 90  

Alt “W” 

PP14x0.375 

108 +/- +105.25 13.25 13.5 - 11 

Abut 5 North 
RW/H=20 

WSD 

Class 90  

Alt “W” 

PP14x0.375 

108 +/- +105.59 11.0 

15.35 

(segment 

length/ 

shape 

varies)** 

- 8 

Abut 5 South 

RW/H=20 
WSD 

Class 90  

Alt “W” 

PP14x0.375 

varies +109.25 11 16 - 9 

Abut 5 South 

RW/H=16 
WSD 

Class 90  

Alt “W” 

PP14x0.375 

varies +113.75 

 

9 
 

8 - 3 

Abut 5 South 

RW/H=12 
WSD 

Class 90  

Alt “W” 

PP14x0.375 

varies 117.75 

 

7.25 
 

8 - 2 
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Abut 5 South 

RW/H=8 
WSD 

Class 90  

Alt “W” 

PP14x0.375 

varies +121.75 

 

5.25 
 

16 - 3 

 Notes:   * Bottom of Spread Footing Elevation 

      ** Refer to Structure Plans provided by OBDS-2 (Retaining Wall Details No. 3 sheet). 

           N/A - Not applicable. 

 

Recommended allowable soil bearing pressures for Abutment 1 (north and south) retaining wall 

spread footings are presented in Table 13. Pile Data Table for retaining walls foundations at 

Abutment 5 are provided in Table 14.  

 

Table 13- Spread Footing Data Table for Abutment 1 RetainingWalls 
Wall  

Location/Height 

(ft) 

Wall 

Design 

Height  

(feet) 

Spread Footing 

Base width  

(feet) 

Bottom of Footing 

Elevation (ft) 

Gross Allowable 

Soil Bearing 

Pressure 

(ksf) 

Abut 1 North/ H=14 14 8.0 109.10 3.4 

Abut 1 North/ H=10 10 6.25 113.25 2.5 

Abut 1 North/ H=6 6 4.25 117.25 1.9 

Abut 1 South/ H=12 12 7.25 105.67 2.9 

 

Table 14 - Pile Data Table for Abutment 5 Retaining Walls 

Wall Location 

/ Design 

Height 

(feet) 

Pile Type/ 

 

Cut-off 

Elevation 

(feet) 

Nominal 

Resistance 

(Kips) 

Required 

Driving 

Resistance 

(Kips) 

Specified 

Pile Tip 

Elevation 

(feet) 

Abut 5 North 
RW/ H=24 

Class 90  

Alt “W” 

(PP14x0.375) 

+105.25 180 180 55.0 

Abut 5 North 
RW/ H=20 

Class 90  

Alt “W” 

(PP14x0.375) 

+105.59 180 180 55.0 

Abut 5 South 

RW/ H=20 

Class 90  

Alt “W” 

(PP14x0.375) 

+109.25 180 180 58.0 

Abut 5 South 

RW/ H=16 

Class 90  

Alt “W” 

(PP14x0.375) 

+113.75 180 180 58.0 

Abut 5 South 

RW/ H=12 

Class 90  

Alt “W” 

(PP14x0.375) 

+117.75 180 180 58.0 

Abut 5 South 

RW/ H=8 

Class 90  

Alt “W” 

(PP14x0.375) 

+121.75 180 180 58.0 

 

For design details and notes pertaining to Caltrans Standard Type 1 retaining walls, supported on 

spread footings and on 90 kip pile footings, refer to Standard Plans May 2006, sheets B3-1 and  

B3-8.  
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Settlement  

 

At Abutments 1 and 5 areas, additional approach fill is estimated to range from 10 to 24 feet height 

and settlement magnitude should be negligible. OGDS1 recommends settlement waiting periods of 

up to 30 days for the sliver fill widenings. However, the actual settlement period will be determined 

by the structure representative on the basis of settlement data in the field and above waiting periods 

be adjusted accordingly. 

 

CONSTRUCTION CONSIDERATIONS 

 

1. At Abutments 1 and 5 (including Abutment 5 North and South Retaining Walls), predrilling 

for pile installation through embankment and possible channel slope rip-rap material is 

required down to elevations +86 and +93 feet, respectively. Refer to Section 49-1.06 

(Predrilled Holes) from Caltrans Standard Specifications (2006) for accepted procedures. 

 

2. Sporadic hard pile driving may be anticipated from: 

      a) approximate elevations +75 down to +50 feet at Abutment 1; 

      b) approximate elevations +65 down to +40 feet at Abutment 5; 

c) approximate elevations +55 down to +40 feet at Piers 2 and  3, and +30 down to +25 feet 

at Pier 3; and 

      d) approximate elevations +60 down to +40 feet at Pier 4. 

 

Subsurface materials, through which the piles have to be driven, include from medium dense 

to very dense, silty sand and sandy silt layers, and from medium stiff to very stiff, sandy and 

silty clay layers with thicknesses ranging up to about 10 feet. 

  

If refusal occurs, driving of piles can be terminated within 4 feet of specified pile tip 

elevation in concurrence with OGDS1. 

 

3.   If center relief drilling is necessary due to possible hard driving conditions, center relief 

drilling should be abandoned at least 15 feet above specified pile tip elevation as a plug was 

assumed for pile/soil resistance in end bearing. 

   

4. If minimum required driving resistance is not obtained at specified pile tip elevation, pile 

driving should be stopped at about 6 inches above specified pile tip. Piles should be driven 

the remaining distance to specified tip elevation after a minimum set-up period of 24 hours. 

After the set-up period, blow counts for driving the first 3 inches should be recorded and pile 

capacity evaluated. If the required driving resistance is not obtained at specified pile tip 

elevation, OGDS1 should be contacted for any required action. 

  

5. The contractor should monitor adjacent structures for vibrations to avoid potential damage 

due to pile driving.  As necessary, the contractor should take precautions to minimize the 

impact on adjacent structures. Predrilling before pile installation at Abutments 1 and 5 and 

Abutment 5 North and South Retaining Walls will help protect the channel lining and nearby 

structures/facilities from excessive vibration.   
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6. Earthwork should be performed in accordance with Sections 6 and 19 of the latest Caltrans 

Standard Specifications. Soils with an Expansion Index of less than 50 and a Sand 

Equivalent of at least 20 should be used as replacement fill, in accordance with standard 

Caltrans requirements. 

 

The recommendations contained in this report are based on specific project information that has 

been provided by the OBDS2. If any loading or conceptual changes are made during final project 

design, the  OGDS1 should review those changes to determine if these foundation 

recommendations are still applicable. 

 

If you have any questions or need further information, please contact Tatjana Halda at (213) 620-

2347 or Shiva Karimi at (213) 620-2146. 

 
Prepared by:  Date: 11/22/10   Supervised by:  Date: 11/22/10 

 

 

                                                                                          

 

                                                                                                                                  

 

                                    

 

Tatjana Halda, PE     Shiva Karimi, Chief, Ph.D., G.E. 

Transportation Engineer    Senior Transportation Engineer 

Office of Geotechnical Design – South 1  Office of Geotechnical Design – South 1 

Branch D      Branch D 
 

Reviewed by:  Date: 11/22/10                       Reviewed by:  Date: 11/22/10 

 

 

                                                                                                                         

                                                                                                                                 

 

 

 

Joe Pratt, C.E.G. No. 2141    Gamini Weeratunga, G.E.  
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Branch D      Branch D     
cc:    

District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 
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DES Office Engineer, Office of PS&E Efren Ancheta Efren_Ancheta@dot.ca.gov 

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 
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Retaining Wall No. 1150 

Structure No. 53-E0160   

at Cheli Depot OH  

(Bridge No. 53-0839) 

   

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services 

Office of Geotechnical Design – South 1 

 Branch D 

 

Subject: Foundation Report for Retaining Wall No. 1150 (Structure No. 53-E0160) at Cheli Depot 

Overhead (Bridge No. 53-0839) 
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INTRODUCTION 

 

In a memorandum dated May 21, 2009, Office of Bridge Design South 2 (OBDS2) 

requested a Foundation Report for the proposed Retaining Wall No. 1150 as part of the 

Route 710 Long Life Pavement Improvement and Bridge Widening project. 

 

Retaining Wall No. 1150 will be constructed at Cheli Depot Overhead along southbound 

Route 710 (I-710), near the boundary between the cities of Vernon and Bell, Los Angeles 

County, California. Retaining Wall No. 1150 has three segments consisting of Caltrans 

Standard Type 1 retaining walls at both beginning and end wall segments and a special 

design retaining wall on top of a footing slab that lies above the existing Cheli Depot 

Overhead bridge deck slab. The purpose of the Office of Geotechnical Design South 1’s 

(OGDS1’s) geotechnical investigation is to evaluate site soil conditions and to provide 

recommendations for foundation design of the proposed wall segments.   

 

 

SCOPE OF WORK 

 
The scope of work for the current study included performing the following tasks: 
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a. Review of the pertinent literature, plans, and As-Built plans; 

b. Field reconnaissance by an engineer to observe the existing conditions at the site of the 

proposed wall; 

c. Project coordination with Bridge Design South 2, Underground Service Alert, Caltrans 

Maintenance, and Caltrans Drilling Services; 

d. Field investigation and laboratory testing;  

e. Interpretation of subsurface soil and groundwater conditions at the site of the proposed 

wall; and  

f. Engineering analyses and preparation of this report to present geotechnical 

recommendations for foundation design of the proposed wall. 

 

 

PROJECT DESCRIPTION 

 
This project is part of planned improvements for the Route 710 Long Life Pavement 

Improvement and Bridge Widening project in the County of Los Angeles.  The proposed 

retaining wall will be constructed at Cheli Depot Overhead along southbound Route 710. 

According to the General Plan (plotted June 24, 2010), Retaining Wall No. 1150 begins 

79.4 ft Lt. Station 1150+45 Centerline Rte. 710 (50+45 Wall LOL) and ends 82.6 ft Lt. 

Station 1150+64 Centerline Rte. 710 (51+68.9 Wall LOL). Beginning and ending 

segments of Retaining Wall No. 1150 consist of Type 1 wall segments and will be 

constructed on the slope of the southbound Route 710 roadway embankment. The 

proposed middle segment will be a special design retaining wall on top of a footing slab 

that lies above the existing Cheli Depot Overhead bridge deck slab and is supported on 24-

inch diameter cast-in-drilled-hole (CIDH) piles outside the existing bridge abutments. 

Total length of the wall is 123.9 feet with design heights ranging from 6.4 feet to 10 feet. 

The locations and the geometric layout data for the wall segments are presented in Table 1. 

All elevations provided within this report and proposed project plans are based on 

NAVD88 datum. 
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Table 1 - Locations and Geometric Layout of Wall No. 1150 

 

Approx.            
Rte. 710 

Centerline 
Station

1
 

Wall 
Segment 

No. 

Wall 
Type 

Design 

Retaining 
Wall     

Design 
Height 

(ft) 

Foundation 
Width 

 (ft) 

Bottom 
of 

Footing 
Elev.   
(ft) 

Footing 
on 

Slope 

From To 

1150+45 
(50+45.0)

1150+83 
(50+83.0) 

A Type 1 10 6¼ 178.91 Yes 

1150+83 
(50+83.0)

1151+31 
(51+33.3) 

B 
Special 
Design 

6’-5” 9 181.21± NA 

1151+31 
(51+33.3)

1151+64 
(51+68.9) 

C Type 1 8 5¼ 180.03 Yes 

1
 Values in parenthesis are the approximate stationing on retaining wall layout line (RW LOL). 

 

 

 

FIELD INVESTIGATION 

 
The site-specific field exploration was performed between October 28 and 31, 2009. The 

field investigation included drilling two 8 inch outer diameter hollow-stem auger borings. 

Standard Penetration Tests (SPT’s) and relatively undisturbed sampling (with a modified 

California split-barrel sampler, 2 inch inner diameter) were performed within the borings. 

Blow counts (SPT N-values) were recorded at 5 foot intervals during drilling. The SPT’s 

were performed in accordance with ASTM Test Method D1586 using a standard 1.4 inch 

I.D. sampler with a 140 lb hammer dropped 30 inches. Relatively undisturbed soil tube 

samples were obtained using a 2 inch I.D. modified California sampler with 4 inch long 

brass liners. The liners were all capped/sealed in the field. Caltrans operated drill rig model 

CME 85 was used to drill the hollow-stem auger borings. Microstation Log of Test Boring 

(LOTB) files for the recent field investigation and scanned copies of the As-Built LOTB 

sheets will be sent to the designer for inclusion within Contract Plans. 

 

District 07 Surveys provided the location and elevation of the borings. Boring information 

are summarized in Table 2. 
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Table 2 – Summary of Boring Information 

 

Boring No. 

Centerline 
Rte. 710 
Station 

(ft) 

Offset 
(ft) 

Surface 
Elev.     
(ft) 

Depth 
(ft) 

Date 
Drilled 

A-09-138 1151+58.7 64.0 Lt 188.4 101.5 10-27/28-09 

A-09-139 1150+54.8 59.8 Lt 187.6 81.5 10-29/30-09 

 

 

LABORATORY TESTING PROGRAM 

 

Caltrans Materials and Geotechnical Laboratories performed laboratory testing on selected 

samples obtained from the field investigation. The purpose of the laboratory testing was to 

help evaluate the engineering properties of the subsurface materials and to confirm visual 

classification of the soils. Laboratory tests performed include moisture content, dry unit 

weight, wash sieve analysis, Atterberg limits, unconfined compression tests, direct shear, 

and corrosion tests.  Laboratory test results are retained in electronic format per the 

Geotechnical Service (GS) project archive requirements. 

 

 

SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The Retaining Wall 1150 project site is located in the city of Commerce. The subject site is 

located in the Peninsular Ranges Province in the Los Angeles Basin. The site is bounded 1) 

to the northwest and north by the Santa Monica Mountains and Santa Monica and 

Raymond Hill faults, 2) to the west, southwest, and south by the Newport-Inglewood Fault 

Zone, 3) to the northeast and east by the Whittier fault and Puente Hills fault, and 4) to the 

southeast by the Santa Ana Mountains and San Joaquin Hills. A thick Cenozoic 

sedimentary section underlies the site. 

 

Subsurface Conditions 

 

At the Retaining Wall No. 1150 and Cheli Depot Overhead site, embankment fill ranges 

between approximately 33 and 38 ft thick. Top and bottom of embankment fill ranges from 

approximate elevations +188 to +150 ft, respectively. Embankment fill is underlain by 

undifferentiated young and older Quaternary alluvial deposits.  Fill is composed of 
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medium dense silty sand, sandy silt, and sand with silt interlayered with very stiff to hard 

silt and silty clay. Fill also contains sporadic trace gravel and asphalt fragments. The 

underlying undifferentiated young and older Quaternary alluvial deposits are composed of 

hard to stiff lean clay and sandy clay interlayered with medium dense to very dense sandy 

silt, silty sand, sand with silt, and sand. Alluvium also contains sporadic cobbles and trace 

gravel.  

  

Groundwater 

 

No groundwater was encountered within hollow-stem auger borings A-09-138 and A-09-

139 which extended down to a maximum depth of 101.5 ft below the Route 710 Freeway 

grade (dry down to elevation +86.9 ft) during Caltrans’ October 2009 field investigation. 

The As-Built LOTB (1955) for the original bridge indicates that no groundwater was 

encountered at the site during the subsurface exploration which extended to a depth of 64 

ft (dry down to elevation +89.5 ft).
 
 

 

Based on the recent field investigation and historic groundwater review, it is concluded 

that the groundwater will be below elevation +86.9 ft for the subject structure. 

 

 

CORROSION EVALUATION 

 

Selected soil samples were tested by Caltrans Materials Laboratory in order to assess 

corrosivity parameters including pH, resistivity, sulfate and chloride content.  The results 

are summarized in Table 3.   

 

Table 3 - Corrosion Test Results Summary 

 

Exploration 
No. 

SIC  
Number pH 

Minimum 
Resistivity  
(ohm – cm) 

Sulfate 
Content 
(PPM) 

Chloride 
Content 
(PPM) 

A-09-138 & A-
09-139 

Combined 
Sample 

NA 8.06 960 79 562 

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.  
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Based on the results of the corrosion analysis, the site is considered corrosive to concrete 

for foundation elements (Caltrans Corrosion Guidelines, 2003). Design of reinforced 

concrete in contact with existing soils should consider the site corrosion potential in 

accordance with Bridge Design Specifications (BDS) Section 8.22 (September 2003)  and 

determine the type of cement and minimum cover requirements. 

 

 

SEISMIC RECOMMENDATIONS 

 

Faulting and Seismicity 

The Puente Hills Blind Thrust (PHBT) is the controlling seismic source for the subject 

wall. The closest site-to-fault rupture distance for the site is about 3.3 mile (5.3 km). The 

PHBT is capable of generating a Maximum Credible Earthquake (MCE) of moment 

magnitude 7.3. Based on the Sadigh et al (1997) attenuation relationships, the estimated 

median or design Peak Bedrock Acceleration (PBA) at bridge site is about 0.6g (rounded 

to the nearest tenth of g). Assuming a soil site, the estimated median or design Peak 

Ground Acceleration (PGA) is about 0.56g. The design ARS curves for the subject bridge 

should be developed based on M=7.25 and PBA=0.6g, and incorporated near-fault effects 

as specified in the Caltrans Seismic Design Criteria (SDC), 2006. Based on the subsurface 

information from the recent field investigation and As-Built Logs of Test Borings (LOTB), 

the soil profile may be classified as Type D for the design. The design ARS curve was 

obtained by modeling the standard SDC curve (for PBA = 0.6g, M = 7.25 ± 0.25, and soil 

profile type D) for near fault effects. The recommended ARS Curve and the coordinates of 

spectral accelerations are presented in Figure 1 and Table 4 below, respectively. 
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Recommended ARS Curve with 5% Damping for Ret. Wall No. 1150 
(Structure No. 53-E0160) 
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Figure 1 Recommended ARS curve for Ret. Wall No. 1150 

 

Table 4 - Recommended Design ARS curve for Ret. Wall No. 1150 

 

Period (s) 
Spectral Acceleration (g) 

Standard Modified 

0.010 
0.020 
0.030 
0.050 
0.075 
0.100 
0.120 
0.150 
0.170 
0.200 
0.240 
0.300 
0.400 
0.500 
0.750 
1.000 
1.500 
2.000 
3.000 
4.000 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.2366 
1.0062 
0.6378 
0.4464 
0.2471 
0.1546 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.3602 
1.2074 
0.7653 
0.5357 
0.2965 
0.1855 

   Soil Profile Type D 

   Magnitude: 7.25 ± 0.25 
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Surface Fault Rupture Hazard Evaluation 

 
The project site is not located within any California Geological Survey (CGS) designated 

Earthquake Fault Zone (EFZ). The subject site is not considered prone to surface fault 

rupture hazard; therefore, the possibility of surface fault rupture hazard at the site is 

considered very low. 

 

Liquefaction  

 
The 7.5-minute Seismic Hazard Zone Map of the South Gate Quadrangle (Davis, 1999) 

indicates that the Cheli Depot OH is underlain by potentially liquefiable soils.  However, 

no groundwater was encountered in our recent investigation for the retaining wall (drilled 

to a maximum depth of 101.5 feet) or during the 1955 Caltrans investigation for the bridge 

(drilled to a maximum depth of 64 feet). Since there is no indication of the presence of 

groundwater within the subsurface zone to a depth of greater than 50 feet below 

surrounding grade and considering the dense to very dense/stiff to hard nature of the 

subsurface soil, the liquefaction potential is considered to be low.   

 

 

FOUNDATION RECOMMENDATIONS 

 

Type 1 Retaining Wall 

 

Bearing Capacity 

 
The following recommendations are based on Retaining Wall No. 1150 General Plan, 

Foundation Plan, Structure Plan and Details (revised June 16, 2010)  and Typical Sections 

(revised May 12, 2010) provided by the Office of Bridge Design South 2. 

 

Based on the Typical Section, the Type 1 wall segments at this location are designed for 

Loading Case I (level backfill + 240 psf surcharge). The retaining wall segments A and C 

will be approximately 38 ft and 35.5 ft in length and 10 ft and 8 ft in design height, 

respectively. Retaining wall segments A and C can be supported by spread footing 

foundation with minor remedial grading below the footing. Additional details such as 

spread footing width, bottom of footing elevation, and contact pressures are shown 

partially in 2006 Standard Plans Sheet (B3-1). The required minimum footing cover depth 

of 2 ft should be provided. For footings constructed on slopes, a minimum horizontal 
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distance of 4 ft measured at the top of the footing should be provided between the near 

face of the footing and the face of the finished slope. The required minimum horizontal 

bench at the base of the wall is 5 ft measured horizontally from the face of the wall to the 

hinge point of the slope. 

 

The ultimate bearing capacity was estimated using Terzaghi’s equation for general shear 

failure. Ultimate bearing capacities for maximum and minimum wall heights and spread 

footing widths were calculated to verify gross allowable soil bearing pressure presented in 

Table 5 below. 

 

Table 5 - Retaining Wall No. 1150 Spread Footing Data Table 

 

Wall No. 
1150 

Segment 

1
Wall LOL 

Stationing Wall        
Design 
Height 

(ft) 

Spread 
Footing 

Base Width   
(ft) 

Approximate 
Bottom of 
Footing  

Elevation 
 (ft) 

Bottom of 
Sub-

excavation  
Elevation 

(ft) 

Gross 
Allowable 

Soil Bearing 
Pressure 

(qall) 
ASD 

2 

(ksf) 

From To 

A 
50+45 

(1150+45) 
50+83 

(1150+83) 
10 6¼ 178.91 176.91 2.5 

C 
51+33 

(1151+31) 
51+69 

(1151+64) 
8 5¼ 180.03   178.03 2.2 

1
 Values in parenthesis are the approximate stationing on RTE. 710 centerline. 

2
 Allowable Stress Design, (ASD).  The Maximum Contact Pressure, (qmax), is not to exceed the recommended Gross 

Allowable Soil Bearing Pressure, (qall).  The Ultimate Soil Bearing Capacity, (qult), will exceed or equal 3 times the 

recommended Gross Allowable Soil Bearing Pressure, (qall).  

 

In order to provide a uniform and competent bearing material and limit differential 

settlement, 2 ft of remedial grading is recommended beneath the wall footing. Remedial 

treatment consists of overexcavating existing soils within the specified limits to 2 ft below 

footing grade and replacing these soils with structure backfill compacted to 95% R.C. 

(relative compaction) up to footing grade. The horizontal limits of the structure backfill 

prism should extend from a line one foot beyond the retaining wall’s toe and heel and then 

down and out at a 1.5:1 (H:V) slope to a depth equal to the bottom of the subexcavation. 

Refer to the Caltrans Standard Specifications (2006), section 19-5.03 for details.  
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Settlement 

 

The specified limits of the structure backfill prism should reduce overall settlement and 

differential settlement beneath the wall by replacing poor quality variable soils with more 

homogenous compacted structure backfill at the site. Differential settlement of the 

foundations will be acceptable and within tolerance (1V:500H for CIP concrete retaining 

walls) after the required subexcavation and replacement of a portion of the existing 

material beneath the wall spread footing footprint. 

 

Special Design Wall 

 
The proposed middle segment of the wall is a special design retaining wall on top of a slab 

that lies above the existing Cheli Depot Overhead bridge deck.  The slab carrying the 

retaining wall is supported on four 24 inch diameter cast-in-drilled-hole (CIDH) piles.  The 

deep foundation data for the special design retaining wall segment were provided by the 

OBDS2 and summarized in Tables 6 and 7. 

 

Table 6 – Retaining Wall No. 1150 Deep Foundation Data 

 

Wall 
Segment/ 
Wall LOL 
Stationing 

Design 
Method 

 
 

Pile Dia. 
and 

Type 

Top of 
Wall 

Elevation 
(ft) 

Cut-off 
Elevation 

(ft) 

RW Footing 
Size 
(ft) 

Permissible 
Movement 

under 
Service Load 

(in) 

Number 
of Piles 

to 
Support 
the Wall 

Slab B L 
Vert. 
(in) 

Hori. 
(in) 

B 

(50+83.0 

to 

51+33.3) 

WSD 24” CIDH 189.18 181.46 9.0 50.3 1 0.5 4 
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Table 7 - LRFD Service Limit State 1 Load Data 

 

Wall 

Seg.  

 

Total Vertical Load on the 

Wall Slab  

(Kips) 
Total Lateral Load 
On the Wall Slab 

(Kips) 

Total Load 

 

Permanent 

Load 

On the 

Wall Slab 

Max. 

Per 

Pile 

On the 

Wall Slab 

B 480 143 - 90 

 

CIDH concrete pile geotechnical resistance was calculated using skin friction resistance 

only within alluvial soils. Pile end bearing was not utilized for pile geotechnical resistance 

due to large differential movement required between mobilization of skin friction versus 

end bearing resistance. Axial geotechnical resistance for the proposed CIDH piles was 

calculated using the Federal Highway Administration’s Drilled Shaft Manual (Pub. No. 

FHWA-IF-99-025, published August 1999) and SHAFT for Windows, V5.0 by ENSOFT 

Inc.  

 

Foundation Design Recommendations and Pile Data Table for each support are provided in 

Table 8 and 9, respectively. 

 

Table 8 – Retaining Wall No. 1150 Foundation Design Recommendation 

 

Wall 
Seg.  

Pile 
Dia. 
and 

Type 

Cut-off 
Elev. 
 (ft) 

LRFD Service-I 
Limit State Load 
(kips) on the Wall 

Slab 

LRFD Service-I 
Limit State 
Total Load 

(kips) per Pile 
(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip  
Elevations 

(ft) 

Specified 
Tip 

Elevation  
(ft) 

Total Permanent 

B 
24” 

CIDH 
181.46 480 - 143 290 

126.2 (a) 
148.2 (b) 
136.2 (c) 

126.2 

Notes:   
 1. Design tip elevations presented above were estimated based on the following requirements: (a) Compression, (b) 

Settlement, and (c) Lateral Load.  
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Table 9 - Retaining Wall No. 1150 Pile Data Table 

 

Wall  
Segment 

 

Pile Dia. 
and   
Type 

 

Nominal Resistance 
(kips) Design Tip 

Elevation (ft) 

Specified 
Tip 

Elevation 
(ft) 

Compression Tension 

B 24” CIDH 290 0 126.2 (a), 148.2 (b), 136.2 (c) 126.2 
Notes:   

 1. Design tip elevations presented above were estimated based on the following requirements: (a) Compression, (b) 
Settlement, and (c) Lateral Load.  

  
 

Settlement 
 

Total settlement of the pile under service load is estimated to be less than 0.5 inch. 

  
 

Lateral Geotechnical Capacity 
 

Lateral deflections for the proposed piles were calculated for the given loading using the 

computer program LPILE PLUS 5.0 (Reese et. al., 2004). The lateral deflections for the 

given loading were analyzed for fixed-head and free-head conditions, and the results are 

summarized in Table 10. The deflections were calculated for the gross (uncracked) 

moment of inertia per the request by the OBDS2.  

 
Table 10 – Pile Lateral Deflections 

 

Pile Type 
 

Pile-Head 
Condition 

 

Lateral 
Load Per 

Pile  
(kips) 

Lateral 
Pile Head 
Deflection 

(in) 

24” CIDH 
Free-Head 22.5 0.47 

Fixed-Head 22.5 0.14 

 

 

SLOPE STABILITY AND IDEALIZED SOIL PARAMETERS 

 

Global stability analysis for static and pseudo-static (earthquake) loading was performed 

using computer software Slope/W Version 5.0, utilizing Spencer Method to compute the 

minimum factor of safety for circular failure surfaces. OGDS1 has performed slope 

stability analyses at one critical location identified to have the maximum combined wall 

and slope height at approximate Station 1151+50 Centerline Rte. 710.  
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The analyses were performed using the generalized soil profile developed based on the 

subsurface information and laboratory results from the recent field investigation. The soil 

profile with corresponding soil parameters used for the slope stability analyses are given in 

Table 11 below.  A traffic surcharge load of 240 psf was applied at the top of the slope.  

For pseudo-static analysis, a seismic force was applied to the soil mass based on a 

horizontal seismic acceleration coefficient, kh, equal to one-third of the design PGA.  

 

The slope stability analysis yielded a factor of safety greater than the minimum acceptable 

values of 1.3 and 1.1 for static (global) stability and pseudo-static condition, respectively 

(Section 5.2.2.3; Bridge Design Specifications - August 2004). 

 

Table 11 - Idealized Soil Parameters for Slope Stability  

 

Idealized 
Soil Type 

Approximate 
Elevation 

Range 
ft 

Thickness 
 
 

ft 

Unit Weight 
 

pcf 

Internal 
Friction 
Angle 

(degrees) 

Cohesion 
 
 

psf 

Silty Sand 189-161.5 27.5 110 32 100 

Silt,  161.5-151.5 10.0 125 25 500 

Sand, Sand w/Silt, 
Sandy Silt, Silty Sand 

151.5-136.5 15.0 115 31 50 

Sandy Clay, Lean 
Clay 

136.5-116.5 20.0 135 25 500 

Sand, Sand w/Silt, 
Silty Sand 

116.5-91.5 25.0 120 34 50 

 

 

CONSTRUCTION CONSIDERATIONS 

 
1. Foundation excavations should be cleaned of loose debris. Should any large rock 

fragments, rebar, or other debris be found at the bottom of footing elevations, the 

contractor should be prepared to remove and replace them with either structure backfill  

compacted to 95% R.C. or lean concrete. 

 

2. All earthwork is expected to be carried out by conventional equipment. Fill placed on 

sloping ground shall be properly keyed and benched into existing ground and placed as 

specified in Section 19-6 of the Caltrans Standard Specifications (May 2006).  

 

3. Free water shall not be allowed to stand in any excavations.  If excavations become 

flooded, a minimum of the bottom 6 inches of soil shall be removed and replaced or 
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recompacted per Caltrans specifications. If materials are degraded to a further extent, 

more removal and replacement may be necessary. 

 

4. Based on soil types encountered during the recent investigation, OGDS1 recommends a 

slope ratio of 1H:1V or flatter for the temporary back cut slope and excavations for 

construction.  If there are constraints due to construction or traffic concerns, temporary 

shoring may be utilized to accommodate steeper excavations for the proposed spread 

footings. 

 

5. Minor to moderate caving may be anticipated during excavation within fill and coarse 

granular alluvial material including sands. Temporary casing or other suitable method 

may be considered to stabilize pile borings during excavation and construction of 

CIDH piles. 

 

6. Groundwater is not considered to be a problem for CIDH pile construction. OGDS1 

considers that CIDH piles will be constructed within dry pile borings based on the 

recent foundation investigation, historic groundwater review, and As-Built LOTB 

information. 

 

7. The bottom of CIDH pile excavations should be cleaned of loose debris before placing 

concrete. 
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The recommendations contained in this report are based on specific project information 

regarding foundation loading, locations, type, and elevations that have been provided to 

OGDS1, Branch D. If any conceptual changes are made during final project design, this 

office should review those changes to determine if these foundation recommendations are 

still applicable. 

 

If you have any questions and/or further assistance is required please contact Pratheep 

Piratheepan at (213) 620-2363 or Shiva Karimi at (213) 620-2146. 

 

Prepared by:  Date: 08/23/2010  Supervised by: Date: 08/23/2010 

 

 

 

 

 

 

 

Pratheep Piratheepan, P.E., G.E.   Shiva Karimi, Ph.D., P.E., G.E.  

Transportation Engineer    Senior Transportation Engineer  

Office of Geotechnical Design South 1  Office of Geotechnical Design South 1 

Branch D      Branch D 

 

Prepared by:  Date: 08/23/2010  

 

 

 

 

Joe Pratt, C.E.G. No. 2141   

Engineering Geologist 

Office of Geotechnical Design South 1 

Branch D 
cc:  

District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 

District Construction R.E. 

Pending File 
 TBD 

Structure Construction R.E. 

Pending File 
 RE_Pending_File@dot.ca.gov 

DES Office Engineer, Office of 

PS&E 
Efren Ancheta Efren_Ancheta@dot.ca.gov  

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 
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To: MS. CHUNG-YUAN WEN    Date: November 12, 2010 

 Office of Bridge Design South 2   File:  07-LA-710-PM 23.77 

 Bridge Design Branch 21     07-202111 

21073 Pathfinder Rd, Suite 20 Whittier Blvd Undercrossing 

(Widen)                                                                          

         Bridge No. 53-1150 

Attention: Mr. Newton Armstrong 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services 

Office of Geotechnical Design – South 1 

 Branch D 

 

Subject:  Foundation Report for Whittier Blvd Undercrossing (Widen), Interstate 710  

 

“Caltrans improves mobility across California”  
 

INTRODUCTION 

 

This report was prepared in response to the Office of Bridge Design South 2’s (OBDS2’s) request, 

dated May 21, 2009, for Foundation Report (FR) for the proposed widening of the SB Interstate 710 

(I-710) at Whittier Boulevard Undercrossing (UC).  

 

SCOPE OF WORK 

 

The recommendations contained in this report are based on the subsurface information gathered 

during the recent field investigation performed in August 2009. Tasks completed by the Office of 

Geotechnical Design South 1 (OGDS1), Branch D include the following: 

 

1. Review of the regional geology and seismicity, 

2. Review of pertinent information from previous geology/geotechnical reports and As-Built 

plans in the project area to evaluate the subsurface information, 

3. Drilling, logging, and sampling of two rotary wash borings at the subject bridge site to 

characterize the subsurface conditions, 

4. Laboratory testing of selected soil samples for mechanical analysis, corrosivity, direct shear, 

and unit weight, 

5. Geotechnical engineering analysis.  

 

PROJECT DESCRIPTION 

 

The existing Whittier Blvd UC is a single-span structure with a reinforced concrete deck on 

composite welded plate girders that are supported on two closed-end cantilever abutments.  As Built 

drawings indicate that the original bridge was constructed in 1960 with no median gap in between the 

northbound (NB) and southbound (SB) portions.  The As-Built drawings indicate that the bridge was 

widened in 1967 by approximately 25 feet on the right (NB) side and by a variable amount (18 feet 
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minimum) on the left (SB) side.  The drawings also indicate that the two abutments are supported on 

16-inch diameter Cast-in-Drilled-Hole (CIDH) piles installed vertically and at a batter.  

      

Based on the information provided by OBDS2, OGDS1 understands that the proposed project will 

consist of outside widening the left side (SB side) of the bridge by about 3 feet 4 to 6 inches (varies). 

The widening is conducted to upgrade the existing lane widths to the current standards, and to 

provide 10 foot wide shoulders. Total length of the bridge is 87.5 feet (measured along Centerline 

Route 710) with proposed Begin and End Bridge elevations at +216.0 ft and +216.4 ft, respectively. 

 

All elevations provided within this report and proposed project plans are based on NAVD88 datum. 

 

FIELD INVESTIGATION AND TESTING PROGRAM 

 

Field exploration was performed during August 18 and 19, 2009. The field investigation included 

drilling and sampling two rotary wash borings (4.5 inches diameter). Standard Penetration Tests 

(SPT’s), and relatively undisturbed sampling (with a split-barrel sampler, 2 inches inner diameter) 

were performed at the borings. Blow counts (SPT N values) were mostly recorded at 5 foot intervals 

during drilling. SPT’s were performed in accordance with ASTM Test Method D1586-84 using a 

standard 1.4 inch I.D. sampler with a 140 lb. hammer dropped 30 inches. Undisturbed tube soil 

samples were also obtained using a 2 inch I.D. modified California Split Spoon Sampler with 4 inch 

long brass liners. The liners were all sealed in the field. A Caltrans operated drill rig model CME-75 

was used at both locations. 

 

District 7 Surveys provided the location and elevation of the borings. Boring information including 

exploration number, stationing, offset, ground surface elevation, boring depth, and date drilled are 

summarized in Table 1. 

 

Table 1 – Summary of Borings 

Boring No. 

Route 710 Centerline 

Station 

(ft) 

Offset 

(ft) 

Surface 

Elev. (ft) 

Depth 

(ft) 

Date 

Drilled 

R-09-054 1254+56.8 72.1  Lt. +214.1 100.5 8/19/09 

R-09-056 1256+19.2 115.0 Lt. +197.9 100.4 8/18/09 

  

LABORATORY TESTING PROGRAM 

   

Selected soil samples were sent to the Department’s Transportation Laboratory in Sacramento for 

testing. All laboratory tests were performed in accordance with ASTM standard procedures and 

California Test Methods. The summarized laboratory tests data are shown in Table 2. 

 

Table 2 – Summary of Laboratory Tests 

Test Standard No. of  Tests Performed 

Mechanical Analysis CTM 202, 203 9 

Atterberg CTM 204 4 

Unit Weight CTM 212 6 
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Moisture CTM 226 6 

Corrosion CTM 417, 422, 532 14 

Direct Shear ASTM D 3080 1 

 

SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The bridge site is located in the Peninsular Ranges Province in the Los Angeles Basin and is bounded 

to the northwest and north by the Santa Monica Mountains and Santa Monica and Raymond Hill 

faults, to the west, southwest, and south by the Newport-Inglewood Fault Zone, to the northeast and 

east by the Whittier fault and Puente Hills fault, and to the southeast by the Santa Ana Mountains and 

San Joaquin Hills. A thick Cenozoic sedimentary section underlies the site.  

 

Site Subsurface Conditions 

 

At the Whittier Blvd. Undercrossing (Widen) site, embankment fill is approximately 20 ft thick at 

Abutments 1 and 2. Embankment fill is underlain by Holocene and older Quaternary alluvium (Qa 

and Qoa, Dibblee, 1989, Geologic Map of Los Angeles 7.5 minute Quadrangle). The Pliocene 

Fernando Formation (Tfsc, nonmarine sandstone and conglomerate and Tfr, marine claystone) most 

likely underlies the older alluvium at depth. 

 

Top of embankment ranges between approximately +216.0 to +216.5 ft elevations at Abutments 1 

and 2, respectively. The bottom of the embankment fill extends down to between approximate 

elevations +194 to +196 and possibly to +191 ft. Embankment fill is composed of medium dense, 

clayey sand with gravel and sandy silt. Underlying Holocene alluvium (approximately 12 to 6 ft 

thick) ranges from approximate elevations +194 to +196 down to +186 to +183 ft. and is composed 

of medium dense/from stiff to hard, clayey sand, sandy silt, and sandy clayey silt.  Underlying older 

Quaternary alluvium can be divided into two units. The older upper alluvial unit ranging from 

approximate elevations +186 to +183 ft down to +157 to +172 ft (approximately 29 to 15 ft thick) 

consists of generally medium dense to very dense/very stiff to hard, sandy silt, clayey to silty sand, 

and sandy clay interbeds.  The older lower alluvial unit ranging from approximate elevations +157 to 

+172 down to at least +97.5 ft, consists of dense to very dense/minor hard, sand and silty sand with 

sporadic gravel interbedded with minor sandy clay.  

 

Groundwater  

 

No groundwater was encountered within the two August 2009 borings which extended down to a 

maximum depth of 100.5 ft (approximate elevation +97.5 ft) during Caltrans’ recent field 

investigation. A piezometer was installed in Boring R-09-056. Based on successive groundwater 

measurements taken on August 16, 2009, February 25, 2010, and September 30, 2010, no 

groundwater was encountered within Boring R-09-056 to at least 100.4 ft depth (dry hole to at least 

+97.5 ft elevation). 
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As-Built LOTB’s for the 1960 original bridge and 1967 widening (three-3 inch diameter rotary 

sample borings, three-2.25 inch diameter soil penetration tests, and two-1 inch diameter soil tubes 

completed in 1956 and 1963) also show no groundwater was encountered (dry holes) down to 

approximate Elevation +145 ft., the maximum exploration depth obtained.  

 

SCOUR EVALUATION 

 

There is no possibility of scour at the site due to the large distance from any active channel. 

 

CORROSION EVALUATION 

 

The soil sample corrosion test results are presented in the Table 3 below. The test results show this 

area can be considered non-corrosive to concrete and metal. 

 

Table 3 – Corrosion Test Summary 

Exploration 

No. 

Sample Depth  

(ft) PH 

Minimum 

Resistivity  

(ohm – cm) 

Sulfate 

Content 

(PPM) 

Chloride 

Content 

(PPM) 

R-09-054 5.0-16.5 7.93 3596 N/A N/A 

R-09-054 11.0-11.3 7.54 2373 N/A N/A 

R-09-054 20.7-21.0 7.69 4315 N/A N/A 

R-09-054 25.0-26.5 8.06 3016 N/A N/A 

R-09-054 40.7-41.0 7.98 4389 N/A N/A 

R-09-054 45.0-46.5 8.07 2536 N/A N/A 

R-09-054 55.0-71.5 8.10 6398 N/A N/A 

R-09-054 75.0-81.5 8.09 6627 N/A N/A 

R-09-056 5.0-16.5 7.74 2888 N/A N/A 

R-09-056 10.7-11.0 7.44 1864 N/A N/A 

R-09-056 20.7-21.0 7.50 2002 N/A N/A 

R-09-056 25.0-26.5 7.76 2778 N/A N/A 

R-09-056 35.0-56.5 8.07 5738 N/A N/A 

R-09-056 70.0-86.5 8.01 7508 N/A N/A 
Note: 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. For structural elements, the California Department of Transportation considers a site to be corrosive if one 

or more of the following conditions exist for representative soil and/or water samples taken at the site:    

Chloride concentration >500 ppm, sulfate concentration >2000 ppm, or the pH is <5.5. Corrosion mitigation is required if 

one or more of the 3 conditions noted above exists where structural elements are involved (Caltrans Corrosion 

Guidelines, September 2003).  
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SEISMIC RECOMMENDATIONS 

 

Faulting and Seismicity 

 

The controlling seismic source for this bridge is the Puente Hills Blind Thrust (PHBT) fault. Caltrans 

has assigned a Maximum Credible Earthquake (MCE) of moment magnitude 7.25 to this fault. This 

is a buried thrust fault with a site-to-rupture surface distance of about 4.0 miles. Based on the Sadigh 

et al (1997) attenuation relationships, the median Peak Bedrock Acceleration (PBA) at the site is 

estimated to be about 0.6g.  

 

Potential Seismic Hazards 

 

This site is not located within a potentially liquefiable zone as shown on the California Geological 

Survey Map of Seismic Hazard Zones of the Los Angeles 7.5 Minute Quadrangle (March 25, 1999). 

Based on Caltrans recent study, the As-Built data, and lack of groundwater to at least 100 ft depth, 

the possibility of liquefaction is expected to be low to nil.  

 

Design Ground Motion 

 

For the purpose of selecting a standard SDC (2006) Acceleration Response Spectrum (ARS) curve, 

the design PBA is taken as 0.6g. The soil profile may be classified as Type D. The design ARS curve 

was obtained by modeling the standard SDC curve (for PBA = 0.6g, M = 7.25 ± 0.25, and soil profile 

type D) for near fault effects. The recommended ARS Curve and the coordinates of spectral 

accelerations are presented in Figure 1 and Table 4 below, respectively. 
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Figure 1 - Recommended ARS curve for Whittier Blvd UC (Wdn) 
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Table 4 - Recommended Design ARS curve for Br. No. 53-1150 

 

Period (s) 
Spectral Acceleration (g) 

Standard Modified 

0.010 
0.020 
0.030 
0.050 
0.075 
0.100 
0.120 
0.150 
0.170 
0.200 
0.240 
0.300 
0.400 
0.500 
0.750 
1.000 
1.500 
2.000 
3.000 
4.000 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.2366 
1.0062 
0.6378 
0.4464 
0.2471 
0.1546 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.3602 
1.2074 
0.7653 
0.5357 
0.2965 
0.1855 

 

Surface Fault Rupture Hazard 

 

The project site is not located within and California Geological Survey (CGS) designated Earthquake 

Fault Zone (EFZ) or directly underlain by any fault considered active for bridge design. Therefore, 

the possibility of surface fault rupture hazard at the site is considered low. 

 

AS-BUILT FOUNDATION DATA 

 

The 1960 As-Built Pile Data for the original bridge construction are shown in Table 5. Vertical and 

battered CIDH piles (16” diameter) are shown on the plans. Based on the As-Built General Plan 

(corrections March 10, 1966) for the 1967 outside widenings, 16 inch diameter CIDH piles (45 tons 

design loading) were used. As-Built plan elevations require at +1.83 ft shift to adjust to the current 

NAVD88 datum. 

 

Table 5 – 1960 Original As-Built Foundation Data for Whittier Blvd UC  

Support Location Pile Type (inch) 
Service Loads 

(kips) 

Bottom of Pile 

Footing Elev. (ft) 

Average Pile Tip 

Elev. (ft) 

Abut 1 16 CIDH 90 188.0 164.2 

Abut 2 16 CIDH 90 189.5 165.2 

Note:  Piles may be all 16” CIDH, but 178 driven concrete piles are shown in the quantities. 
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Table 6 – 1967 As-Built Foundation Data for Whittier Blvd UC (Wdn)  

Support Location Pile Type (inch) 
Service Loads 

(kips) 

Bottom of Pile 

Footing Elev. (ft) 

Specified Pile 

Tip Elev. (ft) 

Abut 1 16 CIDH 90 188.0 165.0 

Abut 2 16 CIDH 90 189.5 165.0 

       

FOUNDATION RECOMMENDATIONS 

 

The following recommendations are based on 1) the recent geotechnical investigation with lab test 

results, 2) updated structure plans (revised October 1, 2010), micropile design loads, and pile cut-off 

elevations provided by OBDS2. 

 

Based on the information provided by OBDS2, the proposed left side widening will include adding 

abutment wingwalls supported on micropiles at both abutments. Micropiles are the best foundation 

support due to space constraints and placing piles through drilled holes in preexisting footings.  

 

Abutment Wingwall Micropiles 

 

General foundation information for wingwall micropiles NPS12 (outside dia. 12.8 in, nominal 

thickness 0.5 in) at Whittier Blvd UC were provided by OBDS2 (email dated September 28, 2010) as 

shown in Tables 7 and 8.  

 

Computer program SHAFT Version 5.0 was used for calculating micropile (NPS12 filled with 

cement grout)/soil resistances as shown in Table 9. The analysis was conducted based on the 

assumption that proposed micropiles with grout would derive geotechnical capacity from skin 

friction only. 

 

Table 7 - Foundation Design Data Sheet 

Support No. 
Design 

Method 

Pile Type/ 

Thickness 

(inch) 

Finished 

Grade 

Elevation (ft) 

Cut-off 

Elevation 

(ft) 

Pile Cap Size 

(ft) 
Permissible 

Settlement 

Under 

Service 

Load (in)* 

Number 

of Piles 

per 

Support 
B L 

Pile 1 @ Abut 1 WW LRFD 
NPS 12 

xx-strong 

N/A   196.35 N/A N/A 1 1 

Pile 2 @ Abut 1 WW LRFD N/A 202.85 N/A N/A 1 1 

Pile 3 @ Abut 1 WW LRFD N/A 202.85 N/A N/A 1 1 

Pile 1 @ Abut 2 WW LRFD 
NPS 12  

xx-strong 

N/A 196.85 N/A N/A 1 1 

Pile 2 @ Abut 2 WW LRFD N/A 202.85 N/A N/A 1 1 

Pile 3 @ Abut 2 WW LRFD N/A 202.85 N/A N/A 1 1 
* Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with continuous spans or 

multi-column bents, one inch for single span structures with diaphragm abutments, and two inches for single span structures with seat 

abutments. Different permissible settlement under service loads may be allowed if a structural analysis verifies that required level of 

serviceability is met. 
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Table 8 - Foundation Design Loads 

Support 

No. 

Service-1 Limit State (kips) 
Strength Limit State 

(Controlling Group, kips) 

Extreme Event Limit State (Controlling 

Group, kips) 

Total Load 
Permanent 

Loads 
Compression Tension Compression Tension 

Per 

Support 

Max 

Per Pile 

Per 

Support 

Per 

Support 

Max 

Per Pile 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 
Abut 1 

WW 
N/A 60.5 N/A N/A 83.6 N/A N/A N/A 70.5 N/A N/A 

Abut 2 

WW 
N/A 56.3 N/A N/A 78.4 N/A N/A N/A 66.3 N/A N/A 

 

 

Table 9 – Abutment Wingwall Foundation Design Recommendations for Whittier Blvd UC (Wdn), Br. No. 53-1150 

Support 

Location 

Micro

-pile 

Type 

Cut-off 

Elev. 

(ft) 

Service-I 

Limit State  

Total Load 

per Pile
 

(kips) 

Foundation Design Load  (kips) 

Design  

Tip Elev.
 

(ft) 

Specified 

 Tip  

Elev. (ft) 
 

Strength Limit Extreme Event 

Comp. 

(ϕ=0.7) 

Tension 

(ϕ=0.7) 

Comp. 

(ϕ=1) 

Tension 

(ϕ=1) 

Abut 1 

WW; 

Pile No.1 

NPS 

12 –

xx 

strong 

196.35 60.5 
83.6/0.7

=121 
N/A 70.5 N/A 

   166.3 (a-I) 

     172.8 (a-II) 

176.8 (c) 

 

166.3 

Abut 1 

WW; 

Pile No.2 

202.85 60.5 
83.6/0.7

=121 N/A 70.5 N/A 

172.8 (a-I) 

177.8 (a-II) 

180.8 (c) 

 

172.8 

Abut 1 

WW; 

Pile No.3 

202.85 60.5 
83.6/0.7

=121 N/A 70.5 N/A 

172.8 (a-I) 

177.8 (a-II) 

180.8 (c) 

 

172.8 

Abut 2 

WW; 

Pile No.1 

NPS 

12 – 

xx 

strong 

196.85 56.3 
78.4/0.7

=112.6 
N/A 66.3 N/A 

166.8 (a-I) 

175.3 (a-II) 

178.3 (c) 

 

166.8 

Abut 2 

WW; 

Pile No.2 

202.85 56.3 
78.4/0.7

=112.6 N/A 66.3 N/A 

172.8 (a-I) 

178.8 (a-II) 

182.8 (c) 

 

172.8 

Abut 2 

WW; 

Pile No.3 

202.85 56.3 
78.4/0.7

=112.6 N/A 66.3 N/A 

172.8 (a-I) 

178.8 (a-II) 

182.8 (c) 

 

172.8 

 

Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (a-II) Compression (Extreme Event), 

and (c) Settlement, respectively. 

2) The micropile  specified tip elevation shall not be raised. 

3) Design tip elevation for Lateral Load  is provided by SD. 
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4) Predrilled holes are required for micropile installation with diameter and elevation of bottom of predrilled holes 

shown in the standard special provisions.                                   

 

Settlement at Approach Fills   

 

All earthwork is expected to be carried out by conventional equipment. Fill should be placed as 

specified in Section 19-6 of the Caltrans Standard Specifications, (May 2006). Additional fill 

placement /replacement is expected to be minimal. Calculated maximum settlements are negligible 

for the minor left side widening, so consequently, OGDS1 does not require a fill settlement waiting 

period. However, the actual settlement period (if needed) will be determined by the structure 

representative on the basis of settlement data in the field. 

 

NOTE TO DESIGNER 

    

The recommendations contained in this report are based on specific project information regarding 

bridge abutment wingwall locations, micropile type, finished grade elevation, micropile cut-off 

elevation and service load that has been provided by OBDS2 to OGDS1. If any conceptual changes 

are made during final project design, OGDS1 should review those changes to determine if these 

foundation recommendations are still applicable.   

 

CONSTRUCTION CONSIDERATIONS 

 

1. Groundwater is not anticipated during drilling and construction of the micropiles. 

2. The contractor shall be required to clean out the micropile borings prior to placing and 

grouting the micropiles. 

3. Grout placement for the micropiling shall be completed within the same day that excavation 

of the drilled hole has been completed. 

4. Moderate to minor caving and sloughing should be anticipated during excavation of the pile 

borings and during micropile construction. 
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If you have any questions or need further information, please contact Kevin Lai at (213) 620-2344 or 

Shiva Karimi at (213) 620-2146 and Joe Pratt at (213) 620-2313. 

 

Prepared by:  Date: 11/12/10   Supervised by:  Date: 11/12/10 

 

 

 

Kevin Lai,        Shiva Karimi, Ph.D., P.E., G.E. 

Transportation Engineer    Senior Transportation Engineer 

Office of Geotechnical Design – South 1  Office of Geotechnical Design – South 1 

Branch D      Branch D 

 

 

Reviewed by:  Date: 11/12/10    

 

 

 

 

Joe Pratt, C.E.G No.2141        

Engineer Geologist     

Office of Geotechnical Design – South 1   

Branch D       

 

 

 

 
cc:    

District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 

District Construction R.E. Pending File  TBD 

Structure Construction R.E. Pending File  RE_Pending_File@dot.ca.gov 

DES Office Engineer, Office of PS&E Efren Ancheta Efren_Ancheta@dot.ca.gov 

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 
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M e m o r a n d u m Flex your power! 
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To: MS. CHUNG-YUAN WEN     Date: September 2, 2010 

 Office of Bridge Design South 2 

 Bridge Design Branch 21     File: 07-LA-710-23.44 

 21073 Pathfinder Road, Suite 20     07-202111 

Olympic Blvd U.C. (Widen) 

Bridge No. 53-1044  

          

 

From: DEPARTMENT OF TRANSPORTATION 

 Division of Engineering Services 

 Geotechnical Services 

Office of Geotechnical Design – South 1 

 Branch D 
 

Subject: Foundation Report for Olympic Boulevard Undercrossing Bridge Widening, Bridge No. 53-1044, 

Interstate 710  

 

INTRODUCTION 

 

This Foundation Report (FR) was prepared in response to your memorandum (dated May 21, 

2009) requesting Foundation Recommendations for the proposed widening of the Interstate 710 (I-

710) bridge over Olympic Boulevard in the City of Los Angeles. The proposed right outside 

widening will consist of extending the structure carrying northbound traffic of I-710 outwards, as 

described below.  

 

SCOPE OF WORK 

 

The scope of our work for the proposed project included the following. 

 

1. Review of the available Foundation Reports from previous investigations, 

2. Field visits and observations to assess the site conditions, 

3. Evaluation of the site subsurface conditions based on boreholes excavated for 2005 

widening of the subject bridge and 1955 As-Built Log of Test Borings (LOTB) for the 

original bridge, 

4. Evaluating the site seismicity and performing a seismic hazard analysis, and 

5. Geotechnical analysis and preparation of this report  

 

PROJECT DESCRIPTION  

 

The present Olympic Boulevard Undercrossing is a single-span bridge containing the northbound 

(NB) and southbound (SB) lanes of I-710.  The original structure, constructed in 1955, was 

subsequently widened in 1967 and 2005.  
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Based on the information provided by Office of Bridge Design South 2 (OBDS2), the Office of 

Geotechnical Design South 1 (OGDS1) understands that the proposed project will consist of 

widening the structure containing NB lanes by approximately 5 feet 3 inches outwards, to provide 

a standard 10-foot wide shoulder. 

 

OBDS2 indicated that for the proposed widening, abutment walls and the back walls would be 

extended outwards and would be supported on cast-in drilled-hole (CIDH) piles.  OBDS2 

proposed using 140-kip and 90-kips piles for supporting the abutment and back walls, 

respectively. 

 

All elevations provided within this report and proposed project plans are based on NAVD88 

datum. 

 

GEOTECHNICAL INVESTIGATION PROGRAM 

 

No field exploration or a laboratory test program was conducted for this project since the 

subsurface information obtained from 2004 geotechnical investigation was considered adequate 

for the proposed widening.  Therefore, a brief description of the past geotechnical investigations 

conducted at the site, particularly of the 2004 investigation, is given below. 

  

Past geotechnical investigations conducted at the site consisted of the 1953 subsurface exploration 

for the original bridge construction and the 2004 exploration for the median widening.  In the 

subsurface exploration conducted in 1953, four alternating open end (with sampling) and closed 

end (no sampling), 1-inch diameter soil tubes were driven and the hammer blows recorded.  The 

LOTB for this exploration, dated April 26, 1954, indicates tubes were driven to a maximum depth 

of about 44 feet below the original ground surface at the site (approximate surface elevation 

+182.5 feet based on NAVD88 datum). The maximum penetration depth extended down to 

approximate elevation +138.5 feet. During the 2004 soil investigation, two hollow stem auger 

borings were excavated from freeway grade at approximate elevations +202 and +204 feet 

(NAVD88 datum), down to a maximum depth of 90 feet (approximate elevation +113 feet).  A 

number of geotechnical laboratory tests were also conducted during the 2004 investigation to 

determine engineering properties of subsurface materials. 

 

The locations of the borings drilled for 2004 investigation are summarized in Table 1 below.  

 

Table 1 – Summary of 2004 Boring Locations 

Boring General Location Station (m) Offset, feet (m) 
Elevation,  

feet (m) 

B-1 Abutment 2, travel lane of 

S/B on-ramp 

377+79.4 84.6 feet (25.8 m) 

Left 

+204.3 feet 

(+62.3 m) 

B-2 Abutment 1, outside 

shoulder of N/B freeway 

376+99.3 37.1 feet (11.3 m) 

Right 

+202.4 feet 

(+61.7 m) 

Note: Boring stationing and offsets are based on centerline I-710 and elevations are based on NAVD88 datum. 
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LABORATORY TESTING PROGRAM 

 

A summary of laboratory tests performed for the 2004 investigation is presented Table 2 below. 

Laboratory tests included mechanical analysis, Atterberg Limits, direct shear and corrosivity, 

conducted in accordance with California Test Methods and/or ASTM procedures. 

 

Table 2 – Summary of Laboratory Tests for 2004 Investigation 

Test Standard No. of  Test Performed 

Moisture Content/Unit Weight CTM 226 6 

Mechanical Analysis CTM 202, 203 8 

Atterberg Limits CTM 204 8 

Corrosion CTM 417, 422, 532 2 

Direct Shear ASTM D3080 4 

 

SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The site is located in the Peninsular Ranges Province of the Los Angeles Basin and is bounded to 

the northwest/north by the Santa Monica Mountains, to the southwest/south by the Newport-

Inglewood Fault Zone, to the northeast/east by the Whittier fault and Puente Hills, and to the 

southeast by the Santa Ana Mountains and San Joaquin Hills. A thick Cenozoic sedimentary 

section underlies the site. 

 

Site Subsurface Conditions 

 

The site subsurface conditions presented in this report were interpreted primarily based on the 

information obtained in the 2004 geotechnical investigation conducted for 2005 bridge widening 

(Caltrans, 2005).  The 2004 investigation included a comprehensive sampling and testing program 

compared to the previous 1953 investigation at the site.  Due to the relative uniformity of  

subsurface conditions across the site (as observed in the 2004 investigation) and the close 

proximity of the 2004 borings, the subsurface conditions interpreted from that investigation are 

considered applicable for  the proposed construction.  A brief description of subsurface conditions 

observed at the two abutments is provided below. 

 

The subsurface soils at the site consist of compacted fill placed for I-710 roadway 

embankment/approach fill and underlying alluvial soils.  The fill material underlying the 

pavement, which is at an elevation of about +203 feet (NAVD88) consists mainly of stiff to very 

stiff, sandy clay and sandy silt.  Although, the fill-alluvium contact is not indicated in the 2004 

borings, OGDS1 believes that the fill-alluvium contact could be at an elevation of about +178 to 

+182 feet based on the as-built drawings. The alluvial materials encountered in the borings are 
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predominantly fine grained and consist of moist, sandy silt, sandy clay and lean clay with minor 

layers of medium dense to dense, sand and silty sand.  From approximate elevations ranging from  

+182 to +178 feet down to an elevation of about +150 feet, clayey and silty alluvial soils are 

generally stiff to very stiff. From elevations +150 down to +113 feet, which is the maximum depth 

of exploration, the alluvial soils observed in the borings are very stiff to hard. 

 

Groundwater 

 

Both 1953 and 2004 explorations indicated that groundwater was not present in the subsurface 

materials extending down to a depth of 90 feet below freeway grade (down to approximate 

elevation +113 feet). 

 

CORROSION EVALUATION 
 

As shown in Table 3 below, laboratory tests for corrosivity conducted during the 2004 

investigation indicate that site soils are generally non-corrosive to metal and reinforced concrete, 

as per September 2003 Corrosion Guidelines. 

 

Table 3 - Summary of Corrosion Test Data 

Boring/Depth 

(feet) 

Sample  

No. 
Corrosivity 

  
PH 

CTM 643 

Resistivity (Ohm-

cm) 

CTM 643 

Sulfate/Chloride 

(ppm)  

B-1/65 D8 8.17 1400 NA 

B-2/15-20 B1 8.62 1600 NA 

Note: 1. Not applicable 

          2.: Sulfate and Chloride tests were not performed as per Caltrans guidelines for samples with resistivity > 1000 ppm or the 

pH is 5.5 or less. 

 

SEISMIC RECOMMENDATIONS  

 

Faulting and Seismicity 

 

The site is located at about 3.5 miles (5.7 km) and 3.9 miles (6.3 km) from the rupture surfaces of 

Upper Elysian Park Blind Thrust (UEPBT) and Puente Hills Blind Thrust Fault (PHBT), 

respectively, which are the two nearest active faults to the site. The moment magnitudes of 

Caltrans assigned Maximum Credible Earthquakes (MCE) of UEPBT and PHBT are 7.0 and 7.25, 

respectively.  Based on these fault parameters and the ground motion attenuation relationships by 

Sadigh et al (1997), the MCE associated with each of these faults is capable of generating  a 

median or design  Peak Bedrock Acceleration (PBA)  and Peak Ground Acceleration of 0.6g and 

0.53g, respectively, at the site. 
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Potential Seismic Hazards  

 

Liquefaction is a phenomenon in which loose, saturated, fine-grained, granular soils behave like a 

liquid while being subjected to high-intensity ground shaking. Liquefaction occurs when shallow 

ground water, low-density, fine, sandy soils and high-intensity ground motion exist at a site. 

Due to the presence of stiff cohesive soils at abutment locations and the absence of groundwater 

within the zone of influence, the potential for the occurrence of liquefaction at the site is 

considered remote.  Consequently, the potential for seismically induced impacts such as settlement 

and lateral deformation of subsurface materials is remote. 

 

The project site is not located within any California Geological Survey (CGS) designated 

Earthquake Fault Zone (EFZ) or directly underlain by any fault considered active for bridge design 

(Davis 1999). Therefore, the possibility of surface fault rupture hazard at the site is considered 

low. 

 

Design Ground Motion 

  

Subsurface conditions indicate the soil profile at the site can be categorized as Type D based on 

the Caltrans Seismic Design Criteria, (SDC, 2006) for the determination of design ground motion.  

Considering the local faulting and seismicity of the area surrounding the site, OGDS1 estimates 

design ground motion would be caused by a 7.25 magnitude event on PHBT fault.  Due to the 

close proximity of the site to the causative fault (3.9 miles), the Standard Acceleration Response 

Spectrum (ARS) was modified for the near source effects per Section 6.1.2 of SDC, 2006.  The 

modified ARS curve recommended for the proposed structure based on the above conditions is 

presented below. 

 

0.0

0.4

0.8

1.2

1.6

2.0

0.0 1.0 2.0 3.0 4.0

Period (seconds)

S
p

ec
tr

a
l 
A

cc
el

er
a
to

in
 (

g
)

 



CHUNG-YUAN WEN         Olympic Blvd U.C. (Widen) 

September 2, 2010                       Bridge No. 53-1044  

Page 6              07-202111                         

 

“Caltrans improves mobility across California”  

AS-BUILT FOUNDATION DATA 

 

The original bridge, constructed in 1955, consisted of two separate structures for the NB and SB 

traffic, which were separated by a 12-foot wide gap.   The two bridges were widened outwards, in 

1967 to provide one additional lane each in the SB and NB directions and a shoulder in the NB 

direction.  The bridges were widened inwards in 2005 to close the median gap between them. 

 

The as-built plans indicate that the original bridge abutments are supported on octagonal-shaped 

precast concrete piles, 16-inch width (45 ton design load), approximately 26-foot long. The as-

built plans also indicate piles were driven along two rows running parallel to the axis of the 

abutments.  The front row piles were driven at a 1:3 (horizontal: vertical) batter. The As-Built 

plans indicate that the tip elevations of the vertical and battered piles are approximately +152 feet 

and the bottoms of the abutment footings are at approximate elevation +178 feet.  The foundations 

used for supporting the 1967 widening consisted of 16-inch diameter cast-in-drilled–hole (CIDH) 

piles.  The design loads on the as-built pile foundations were not available in the Caltrans 

Database, BIRIS for the 1967 widening.  However, a Caltrans memorandum, dated January 7, 

1964 recommended tips of the CIDH piles be placed at an elevation of about +151 feet to obtain 

an allowable geotechnical capacity of 45 tons. 

 

No new piles were installed during the 2005 median widening since the geotechnical 

investigation conducted for the project indicated that the existing piles were capable of 

supporting the additional loads imposed by the widening. A summary of As-Built foundation 

data is presented in Table 4, below. 

 

  Table 4 - As-Built Foundation Data for Olympic Blvd U.C. 

Location Pile Type/ 

Diameter 

or 

Dimension 

Design 

Service 

Load 

(kips) 

Approximate Cutoff 

Elevation 

(feet) 

Approximate Pile 

Tip Elevation 

(feet) 

Original Bridge Built in 1955 

Abutments 

1 and 2 

Concrete 

Alt. “X”/ 

16 inch 

90 about +178 

 

about +152 

 

1967 Widening 

Abutments 

1 and 2 

CIDH/16 

 inch  

90 

(NA) 

about +178 

 
about +151 

 

Notes: (NA)- Not shown in Caltrans as-built records. 

 

FOUNDATION RECOMMENDATIONS 

 

The geotechnical capacities of the proposed piles were evaluated using the design loads provided 
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by the OBDS2.  The pile types recommended by OBDS2 and OGDS1 are vertically installed, 16 

inch diameter, cast-in-drilled-hole (CIDH) piles.  The loading and the pile types provided by 

OBDS2 are presented in the tables below.  

 

   Table 5 - Foundation Data for Olympic Blvd. U.C. (Widen) 

Pile Cap 

Size 

(ft) 

Permissible 

Movement 

under 

Service Load 

(in) 

Support 

No. 

Design 

Method 

 

 

Pile 

Type/ 

Design 

Load 

Finish 

Grade 

Elevation 

(ft) 

Cut-off 

Elevation 

(ft) 

B L Vert. 

(in) 

Horizon. 

(in) 

Number 

of Piles 

Per 

Support 

Back 

Wall 1 
WSD 

16-inch 

CIDH/ 

90 Kips 

202.9 192.69 3.0 7.0 0.25 0.25 2 

Abut. 1 WSD 

16-inch 

CIDH/ 

140 Kips 

183.0 176.89 
7.0 7.0 

 

0.25 
0.25 4 

Abut. 2 WSD 

16-inch 

CIDH/ 

140 Kips 

182.5 176.89 7.0 7.0 0.25 0.25 4 

Back 

Wall 2 
WSD 

16-inch 

CIDH/ 

90 Kips  

203.3 192.39 
3.0 7.0 

 

0.25 
0.25 2 

 

  Table 6 - LRFD Service Limit State I Load Data for Olympic Blvd U.C. (Widen) 

Vertical Load Per Pile (Kips) 

 

 

Support 

No. Total Load Permanent Load 

 

Lateral Load per Pile 

(Kips) 

Back Wall 1 75 55 15.0 

Abutment1 95 80 20.0 

Abutment 2 95 80 20.0 

Back Wall 2 75 55 15.0 

 

Pile lengths were computed based on the provided design loads and the observed subsurface 

conditions. The analysis was conducted based on the assumption that proposed piles would derive 

geotechnical capacity through both side friction (approximately 80%) and end bearing 

(approximately 20%). Site subsurface soils consist mainly of cohesive materials.  Therefore, 

OGDS1 believes the potential for caving in the drilled holes is minor.  As such, the pile capacities 

were evaluated assuming dry drilling conditions.  Specified pile tip elevations are computed based 

on the observed site subsurface conditions and are presented below. The axial capacities were 
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evaluated using the Computer Program SHAFT (Ensoft, Version 5.0) based on procedures 

recommended by FHWA Drilled Shaft Manual (August 1999).  The lateral pile responses were 

calculated using LPILE Program (Version 5). The tip elevations of the proposed piles computed 

based on the above methods are presented in Table 7. 

 

Table 7 - Pile Data Table for Olympic Blvd. U.C. (Widen) 

Nominal Resistance 

(kips) Location 
Pile 

Type 

Finished 

Grade 

Elevation 

(ft) 

Cut-off 

Elevation 

(ft) Compression Tension 

Design 

Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 

Back Wall 

1 

16” 

CIDH 
202.9 192.69 160 N/A 

 

160.0
1
 

167.0
2
 

 

160.0 

Abut 1 
16” 

CIDH 
183.0 176.89 190 N/A 

143.0
1
 

151.0
2
 

140.0 

Abut 2 
16” 

CIDH 
182.5 176.89 190 N/A 

 

144.0
1
 

151.0
2
 

144.0 

Back Wall 

2 

16” 

CIDH 
203.3 192.39 150 N/A 

163.0
1
 

167.0
2
 

163.0 

Notes: Design Tip Elevation is controlled by the following demands. 

(1) Nominal Resistance in Compression 

(2) Lateral Resistance – Fixed Head Condition (0.25 inch lateral deflection at top of pile) 

 

Settlement at Approach Fills 

 

Fills can be placed in accordance with Section 19-6 of the Standard Specifications. We 

estimate the post fill placement settlement to be on the order of ½ inch at the back wall 

locations. Based on the computations, OGDS1 recommends a waiting period of 30 days 

prior to installing the back wall piles. No waiting period is recommended for installing the 

abutment piles. However, the actual settlement periods should be determined by the structure 

representative based on settlement data in the field and the above waiting periods be adjusted 

accordingly. 

 

LATERAL EARTH PRESSURE ON SHORING 

 

The proposed construction may require temporary or permanent shoring.  We recommend using 

the following lateral earth pressures along with the procedures given in Section 5 of Bridge Design 

Specifications, for the design of any needed temporary or permanent shoring. 

 

Level ground - 35 pcf. 
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1:2 (V: H) sloping grade – 60 pcf 

 

TEMPORARY EXCAVATIONS 

 

The excavation for proposed construction could be performed either by laying back at suitable 

slope ratios or supported with shoring. Based on the subsurface materials observed in our 

investigation we recommend that all temporary excavations should be sloped back at ratios no 

steeper than 1:1. If any signs of distress are observed in the cut slopes, they should be brought to 

the attention of the geotechnical engineer immediately for appropriate remedial action.  

 

Alternatively, excavations could be performed with shoring using the lateral earth pressures 

presented in the preceding section.  

 

CONSTRUCTION CONSIDERATIONS 

 

1. The proposed piles are designed to carry the imposed loads through both skin friction and end 

bearing.  Therefore, the bottom of the drilled holes should be cleaned out and free of loose 

materials.  The soils at the bottom of the drilled holes should also be firm and competent. The 

contractor should verify the competency of the drill hole bottoms using appropriate 

inspection/test method, approved by Caltrans. The subsurface conditions observed at the site 

indicate that the potential for caving in drilled holes is low.  Therefore, the specified pile tip 

elevations recommended in this report were estimated assuming drilling conditions, rebar cage, 

and concrete placement will be done under dry conditions.  If the contractor proposes to use 

any procedure other than dry drilling, the above pile tip elevations should be reviewed and 

modified as needed.  

 

2. Earthwork should be performed in accordance with Sections 6 and 19 of the latest Caltrans 

Standard Specifications. Soils with an Expansion Index of less than 50 and a Sand Equivalent 

of at least 20 should be used as replacement fill, in accordance with standard Caltrans 

requirements. 

 

3. A waiting period of 30 days prior to installing the back wall piles is recommended. No waiting 

period is recommended for the abutment piles. The actual settlement periods should be 

determined by the structure representative, based on settlement data in the field. 

 

4. The construction notes in this report shall be included in the Special Provisions. 

 

The recommendations contained in this report are based on specific project information provided 

by the Office of Structure Design. If any conceptual changes are made during final project design, 

the Office of Geotechnical Design South 1 should review those changes to determine if these 

foundation recommendations are still applicable. 
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If you have any questions or need further information, please contact Gamini Weeratunga at (949) 

440-3427 or Shiva Karimi at (213) 620-2146. 

 

Prepared by:  Date:9/2/2010   Supervised by:  Date: 9/2/2010 

 

 

 

 

 

 

 
GAMINI WEERATUNGA, G.E.   SHIVA KARIMI, CHIEF, Ph.D., G.E 
Transportation Engineer     Senior Transportation Engineer 
Office of Geotechnical Design-South 1  Office of Geotechnical Design-South 1 
Branch D      Branch D 
 
 

Reviewed by:   Date: 9/2/2010 
 

 

 

 

 

JOSEPH S. PRATT, C.E.G. NO. 2141 

Engineering Geologist 

Office of Geotechnical Design South 1 

Branch D 
 
cc:       

District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 

District Construction R.E. Pending File  TBD 

Structure Construction R.E. Pending File  RE_Pending_File@dot.ca.gov 

DES Office Engineer, Office of PS&E Efren Ancheta Efren_Ancheta@dot.ca.gov 

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 
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To: MS. CHUNG-YUAN WEN     Date: August 31, 2010 

 Office of Bridge Design South 2 

 Bridge Design Branch 21     File: 07-LA-710-PM 25.21 

 21073 Pathfinder Road, Suite 20     07-202111    

         Floral Dr U.C. (Widen) 

           Bridge No. 53-1155 

    

From: DEPARTMENT OF TRANSPORTATION 

 Division of Engineering Services 

 Geotechnical Services 

Office of Geotechnical Design – South 1 

 Branch D 
 

Subject: Foundation Report for Floral Drive Undercrossing Bridge Widening, Interstate 710  

 

INTRODUCTION 

 

This Foundation Report (FR) was prepared in response to your request, dated May 21, 2009, for 

foundation recommendations for the proposed widening of Floral Drive Undercrossing at 

Interstate 710 (I-710), in the City of Los Angeles.  The proposed widening will consist of 

extending the bridge containing northbound lanes of I-710 outwards, as described below.  

 

SCOPE OF WORK 

 

The scope of work for the proposed project was determined by the Office of Geotechnical Design 

South 1 (OGDS1), Branch D based on the information provided by the Office of Bridge Design 

South 2 (OBDS2) and consisted of the following. 

 

1. Review of previous geotechnical reports and as-built plans, 

2. Conducting a geotechnical exploration and performing laboratory testing, 

3. Evaluating the site seismicity and performing a seismic hazard analysis, and 

4. Geotechnical analysis and preparation of this report. 

 

PROJECT DESCRIPTION 

 

The current Floral Drive Undercrossing is a single-span bridge containing the northbound (NB) 

and southbound (SB) lanes of I-710.  Freeway at the site is located on embankment built on the 

relatively flat grade of the adjacent area.  The District 07 Layout (sheet L-20, plotted July 12, 

2010) indicates that the elevation of the NB lanes of I-710 at the location of the bridge ranges 

approximately from +327 to +333 feet based on the current NAVD88 datum.  The roadway 

surface elevation of Floral Drive, at the undercrossing location, ranges between +302 to +309 feet 

(left and right side, respectively). 
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OBDS2 indicated that the proposed project will consist of widening the structure containing NB 

lanes by 3 feet 11.5 inches to 4 feet 9 inches, in order to provide a 10-foot wide shoulder.  OBDS2 

also indicated that the proposed widening should be supported on vertical, 16-inch diameter, cast-

in-drilled-hole (CIDH) piles to prevent imposing loads on a water line traversing within the zone 

of widening. 

 

As a part of the proposed widening 2 wing walls would be constructed at abutments. The wing 

walls will consist of Caltrans Standard Type 1 walls founded on spread footings. 

 

All elevations provided within this report and proposed project plans are based on NAVD88 

datum. 

 

FIELD INVESTIGATION AND TESTING PROGRAM 

 

Previous Geotechnical Explorations 

 

Geotechnical investigations at the site have been conducted in 1957 and 2004 for the construction 

of the original bridge in 1960 and the 1967 and 2005 widenings, respectively. The Log of Test 

Borings (LOTB), dated December 22, 1958, indicate that in the original investigation, a 2.25 inch 

diameter penetration boring and a 3 inch diameter rotary wash boring were excavated to a 

maximum depth of about 26 feet, below surface elevation of +307.5 feet, which appears to be the 

surface grade of the site at that time. The approximate adjusted elevations to the current datum 

show an estimated surface elevation of +309.5 feet and a bottom of boring elevation of +283.5 

feet. 

 

During the 2004 Caltrans soil investigation, two hollow stem auger borings, one at the inside edge 

of each abutment in the median area, were excavated to a maximum depth of 81 feet below 

freeway grade.  A number of geotechnical laboratory tests were also performed during the 2004 

investigation to determine the relevant engineering properties of the subsurface materials. 

 

Current Field Exploration Program  

 

Two borings were drilled on October 26 and 27, 2009 on the outside lane of NB I-710 Freeway 

near Abutments 1 and 2. The borings were excavated with hollow-stem augers using a truck-

mounted Mobile B-80 drill rig.  Both borings were drilled to a depth of 76.5 feet below the ground 

surface (BGS) at the freeway grade. The locations and elevations of the borings are summarized in 

the Table 1 below. 
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Table 1 – Summary of Boring Locations and Elevations 

Boring General Location Station Offset (ft) Elevation, (ft) 

A-09-057 Abutment 1, Lane 4 of N/B 

freeway 

1330+77.2 83.9Rt 327.1 

A-09-058 Abutment 2, Lane 4 of N/B 

freeway 

1332+40.9 81.8Rt 328.2 

Note: Stationing and offsets are based on the Centerline I-710 and the elevations are based on NAVD88. 

 

A representative of Geotechnical Design South 1, Branch D logged and sampled the borings using 

the Standard Penetration Test (SPT) and modified California Drive sampler having internal 

diameters of 1.4 and 2.0 inches, respectively.  In general, samples were obtained at 5 foot 

intervals. Both SPT and modified California samplers were driven for 1.5 feet of penetration using 

a 140-lb, manually operated safety hammer, falling for 30 inches.  The efficiency of the hammer 

has been estimated to be 59 percent by the Foundation Testing Branch of Caltrans. In addition to 

the drive samples, representative bulk samples were collected from borings. Following drilling, 

sampling, and logging, the borings were backfilled with soil cuttings and capped with cement 

slurry.  

 

LOTB’s prepared by the Office of Geotechnical Support will be submitted to the Office of 

Structure Design following completion. 

 

LABORATORY TESTING PROGRAM 

   

Soil samples, representative of the site subsurface conditions, were selected for testing at the 

Department’s Transportation Laboratory in Sacramento. Tests performed for the project consisted 

of moisture/density, Atterberg limits, gradation, consolidation, direct shear, consolidated-

undrained triaxial compression and corrosivity. All laboratory tests were performed in accordance 

with current ASTM and Caltrans Test Methods. A summary of the laboratory tests performed for 

this project is presented in Table 2. 
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Table 2 – Summary of Laboratory Tests 

Test Standard No. of  Tests Performed 

Moisture Content/Unit Weight CTM 226 3 

Mechanical Analysis CTM 202, 203 3 

Atterberg Limits CTM 204 5 

Corrosion CTM 417, 422, 532 2 

Consolidated Undrained 

Triaxial Shear 

ASTM D4767 2 

Direct Shear ASTM D3080 1 

  

SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The site is located in the Peninsular Ranges Province of the Los Angeles Basin and is bounded to 

the northwest/north by the Santa Monica Mountains, to the southwest/south by the Newport-

Inglewood Fault Zone, to the northeast/east by the Whittier fault and Puente Hills, and to the 

southeast by the Santa Ana Mountains and San Joaquin Hills. A thick Cenozoic sedimentary 

section underlies the site. 

 

Site Subsurface Conditions 

 

The site subsurface conditions presented in this report were interpreted primarily from the 

information obtained during the current subsurface exploration.  The information obtained from 

2004 subsurface exploration was also reviewed for any supplemental information. A brief 

description of the subsurface conditions interpreted based on the above information is provided 

below. 

 

The subsurface soils at both abutment locations consist of compacted fill placed for the 

construction of freeway embankment/bridge approach and underlying alluvial soils.  The fill 

materials underlying the structural section, from an elevation of about +327 to +328 feet (above 

NAVD 88 datum) down to approximate elevation +307 or +308 feet, consist mainly of 

interlayered stiff to very stiff, lean clay with sand or sandy clay and medium dense, silty sand or 

clayey sand.  Although, the fill-alluvium contact could not be established with certainty during the 

current investigation, based on the LOTB of the 1957 investigation, OGDS1 believes that the fill-

alluvium contact for the proposed right side widening ranges between approximately +307 to +308 

feet elevation.  From an elevation of about +308 feet down to about +280 feet, the older 

Quaternary alluvium consists predominantly of very dense, moist, clayey sand and silty sand with 

varying amounts of gravel.  From an elevation of about +280 feet down to about +265 feet, the 
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older alluvium consists of medium stiff to very stiff, silt and sandy silt.  From elevation +265 feet 

down to about +250 feet, which corresponds to the maximum depth (76.5 feet) of exploration, 

subsurface alluvial material consists of very dense, clayey and silty sand and very stiff, sandy clay 

and sandy silt. 

 

Groundwater  

 

The current 2009 and previous subsurface explorations indicate that groundwater was not 

encountered in the subsurface zone investigated.  Based on current field and previous explorations, 

groundwater is considered to be below at least elevation +250.5 feet, which is about 76 to 81 feet 

below 710 Freeway grade. 

 

 CORROSION EVALUATION 

 

Laboratory corrosion tests conducted on selected samples (Table 3 below) indicate that site 

subsurface materials contain soils that are corrosive to metal and reinforced concrete, as per 

September 2003 Corrosion Guidelines.  

  

Table 3 – Soil Corrosion Test Summary for Floral Drive UC Right Side Widen 

Boring No./ 

LA Lab No. 

or SIC No. 

 

Depth 

Interval 

(ft) 

Elevation 

Range 

(ft) 

Minimum 

Resistivity 

 (ohm-cm) 

 

pH 

* 

Chloride 

Content 

(PPM) 

Sulfate 

Content 

(PPM) 

A-09-058 

C747752 

10 to 15 +318.2 to 

+313.2 

564 6.2 10 3183 

A-09-057 

C747751 

50 to 51 +277.0 to  

+276.0 

2232 7.2 NA NA 

Notes: 1. NA = not applicable 

  2. 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. 

 

SEISMIC RECOMMENDATIONS 

 

Faulting and Seismicity 

 

The site is located at about 2.5 miles (4.0 km) and 4.3 miles (7.0 km) from the rupture surfaces of 

Upper Elysian Park Blind Thrust (UEPBT) and Puente Hills Blind Thrust Fault (PHBT), 

respectively, which are the two nearest active faults to the site. The moment magnitudes of 

Caltrans assigned Maximum Credible Earthquakes (MCE) of UEPBT and PHBT are 7.0 and 7.25, 

respectively.  Based on the ground motion attenuation relationships by Sadigh et al (1997), 

OGDS1 estimates that the MCE associated with UEPBT could generate a design Peak Bedrock 

Acceleration (PBA) and Peak Ground Acceleration (PGA) of 0.7g and 0.58g, respectively, at the 
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site.  Similarly, OGDS1 estimates that the MCE associated with PHBT could generate a median or 

design PBA and PGA of 0.6g and 0.51g, respectively, at the site. 

 

Based on the above estimates, OGDS1 recommends using an MCE of 7.0 together with a PBA of 

0.7g and a PGA of 0.58g for the seismic design.  

 

Potential Seismic Hazards  

 

Due to the presence of dense to very dense soils at abutment locations and the absence of 

groundwater within the zone of influence, the potential for the occurrence of liquefaction at the 

site is considered remote.  Consequently, the potential for seismically induced impacts such as 

settlement and lateral deformation of subsurface materials is remote. 

 

The project site is not located within any California Geological Survey (CGS) designated 

Earthquake Fault Zone (EFZ) or directly underlain by any fault considered active for bridge design 

(Davis 1999). Therefore, the possibility of surface fault rupture hazard at the site is considered 

low. 

 

Design Ground Motion 

  

Subsurface investigations indicate that the soil profile at the site can be categorized as Type D 

based on the Caltrans Seismic Design Criteria, (SDC, 2006) for the determination of design 

ground motion.  Due to the close proximity of the site to the causative fault (2.5 miles), the 

Standard Acceleration Response Spectrum (ARS) was modified for the near source effects per 

Section 6.1.2 of SDC, 2006.  The modified ARS curve that is recommended for the proposed 

structure is presented in the figure below. 
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AS-BUILT FOUNDATION DATA 

 

As-built drawings indicate that the original bridge abutments on the NB and SB sides are 

supported on 8-foot and 10-foot wide spread footings, respectively. For the 1967 widening, these 

abutments were extended outwards on shallow footings having the same width as the original 

footings.  The elevations of the abutment footing bottoms range from approximately +297 to +306 

feet, when adjusted to NAVD88 datum.  Allowable bearing pressure is 3 TSF (tons per square 

foot) for the 1960 original bridge and 1967 widening spread footings (F. Gillenwaters and R. 

Reynolds, Foundation Review, June 30, 1958, and the As Built General Plan for the widening, 

corrections, July 15, 1966, Contract No. 033124). The Left side of the 1967 widening shows 

wingwalls are supported on 45 ton design load CIDH piles (16 inch diameter) with pile tip 

elevation at approximately +286 feet (adjusted to NAVD88 datum). 

 

The 2005 median widening is supported on 24-inch diameter CIDH piles, primarily to prevent the 

imposition of bridge loads on a subsurface storm drain traversing along the freeway median.  The 

piles at Abutments 1 and 2 were designed for Service Loads of 137 and 115 Kips, respectively. 

 

Table 4 - As-Built Foundation Data for Floral Drive UC median widening (2005) 

Location Pile 

Type/Diam. 

Design Service 

Load (kips) 

Approximate 

Cutoff Elevation 

(feet) 

Approximate Tip 

Elevation 

(feet) 

Abutment 1 CIDH/24 

inch 

137 297 256 

Abutment 2 CIDH/24 

inch  

115 300 259 

 

 

FOUNDATION RECOMMENDATIONS 

 

Foundation recommendations presented in this section were made based on interpreted subsurface 

conditions, proposed pile types and design loads provided by OBDS2 on March 29, 2010.  The pile 

types, the design loads and other relevant information used in the foundation analysis are presented 

in the tables below. Vertical, 16 inch diameter, cast-in-drilled-hole (CIDH) piles are recommended 

to support the proposed Right side widening. 
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Table 5 - Foundation Data for Floral Drive UC (Right Side Widen) 

Pile Cap 

Size 

(ft) 

Permissible 

Movement 

under 

Service Load 

(in) 

Support 

No. 

Design 

Method 

 

 

Pile 

Type/De

sign 

Load 

(kips) 

Finish 

Grade 

Elevation 

(ft) 

Cut-off 

Elevation 

(ft) 

B L Ver

t. 

Horizon. 

Number 

of Piles 

Per 

Support 

Abut 1 WSD 16-inch 

CIDH/ 

140 Kips 

308.89 305.14 7.09-

7.69 

8.29 1” 0.25” 4 

Abut 2 WSD 16-inch 

CIDH/ 

90 Kips 

 

309.89 306.14 7.87-

9.08 

7.06 1” 0.25” 4 

 

Table 6 - LRFD Service Limit State I Load Data for Floral Drive UC (Right Side Widen) 

Vertical Load Per Pile (Kips) 

 

 

Support 

No. Total Load Permanent Load 

 

Lateral Load per Pile 

(Kips) 

Abut1 115 53 15.5 

Abut 2 88 53 14 

 

Pile lengths needed to resist the above design loads were computed based on the interpreted 

subsurface conditions and the design strength parameters obtained based on laboratory tests. The 

analysis was conducted based on the assumption that proposed piles would derive their 

geotechnical capacities through both skin friction (approximately 85%) and end bearing 

(approximately 15%).  Therefore, it is imperative that the pile construction methods produce clean 

drilled hole bottoms that are capable of providing the required end bearing resistance.  Due to the 

potential for caving in the drilled holes, stabilization of drilled holes may be required at both 

abutment locations.  However, any stabilization method used should not compromise the end 

bearing of the piles. 

 

The geotechnical capacities of the piles were evaluated based on methods recommended in FHWA 

Drilled Shaft Manual (August 1999), NAVFAC Design Manual 7.02 (Foundations and Earth 

Structures, September 1986), L-Pile Program (Ensoft, Version 5).  The computed geotechnical 

capacities and the tip elevations are presented below. 
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Table 7 - Pile Data Table for Floral Drive UC (Right Side Widen), Br. No. 53-1155 

Nominal Resistance 

(kips) 
Location 

Pile 

Type 

Finished 

Grade 

Elevation 

(ft) 

Cut-off 

Elevation 

(ft) Compression Tension 

Design 

Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 

Abut 1 
16” 

CIDH 
308.89 305.14 230 N/A 

259.0
1
 

289.0
2
 

284.0
3
 

259.0 

Abut 2 
16” 

CIDH 
309.89 306.14 176 N/A 

265.0
1
 

290.0
2
 

285.0
3
 

265.0 

Notes: Design Tip Elevation is controlled by the following demands. 

(1) Nominal Resistance in Compression 

(2) Nominal Lateral Resistance – Fixed Head Condition (0.25 inch lateral deflection at top of pile) 

(3) Nominal Lateral Resistance – Free Head Condition (0.25 inch lateral deflection at top of pile) 

 

Settlement at Approach Fills 

 

We estimate the post construction settlement of fills, placed in accordance with Section 19-6 

of Caltrans Standard Specifications, and site soils to be negligible. As such, no waiting 

period is necessary for installing abutment piles. 

 

Wing Walls 

 

Caltrans Standard Type 1 walls that have been proposed for wing walls can be founded on 

spread footings.  Design drawing on Abutment Layout, dated April 19, 2010 indicates that 

the proposed wall would be constructed approximately 2 feet out from the existing wing 

walls and therefore would not retain significant backfill.  Considering the relatively low 

foundation loads of the proposed wall, OGDS1 considers that the subsurface soils at the 

subgrade elevations are capable of providing the required bearing capacities and therefore no 

remedial grading with overexcavation is recommended. 

 

LATERAL EARTH PRESSURE ON ABUTMENT WALLS AND SHORING 

 

We recommend that the lateral earth pressure on abutment walls be evaluated using an equivalent 

fluid weight of 55 pcf. 

 

The proposed construction may require temporary or permanent shoring.  We recommend using 

the following lateral earth pressures along with the procedures given in Section 5 of Bridge Design 

Specifications, for the design of any needed temporary or permanent shoring. 
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Level ground - 35 pcf. 

1:2 (V: H) sloping grade – 60 pcf 

1:1 ½ (V: H) sloping grade – 95 pcf   

  

TEMPORARY EXCAVATIONS 

 

The excavation for proposed construction could be either laid back at suitable slope ratios or 

supported by shoring.  Based on the subsurface materials observed in our investigation, OGDS1  

recommends that all temporary excavations be sloped back at ratios no steeper than 1:1. If any 

signs of distress are observed in the cut slopes, they should be brought to the attention of the 

geotechnical engineer immediately for appropriate remedial action.  

 

Alternatively, excavations could be performed with shoring using the lateral earth pressures 

presented in the preceding section. 

  

CONSTRUCTION CONSIDERATIONS 

 

1. Subsurface materials at elevations below the pile caps of both abutments consist predominantly 

of sandy soils with fine to coarse gravel.  Although, the sandy soils contain some fine-grained 

materials, there could be a potential for caving.  Therefore, OGDS1 recommends that the 

contractor consider the possibility of using drilled hole stabilization methods.  However, any 

stabilization method used should not compromise the end bearing capacities of the piles. 

 

2. The proposed piles are designed to carry the imposed loads through skin friction and end 

bearing.  Therefore, the bottom of the drilled holes should be cleaned out and free of loose 

materials. The soils at the bottom of the drilled holes should also be firm and competent.  The 

contractor should verify the competency of the drilled hole bottom using appropriate 

inspection/test method, approved by Caltrans.  

 

3. If steel casings are used, the impact of casing installation/retrieval on pile capacities may be 

neglected. The above consideration takes into account that casings will be installed in 

accordance with the current Caltrans Standard Specifications (Caltrans 2006) and Special 

Provisions. 

 

4. Earthwork should be performed in accordance with Sections 6 and 19 of the current Caltrans 

Standard Specifications. Soils with an Expansion Index of less than 50 and a Sand Equivalent 

of at least 20 should be used as replacement fill, in accordance with standard Caltrans 

requirements. 

 

5. Efforts should be made to minimize effects of construction work on adjacent structures.  

 

6. The construction notes in this report shall be included in the Special Provisions. 
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The recommendations contained in this report are based on specific project information that has 

been provided by the Office of Structure Design. If any conceptual changes are made during final 

project design, the office of Geotechnical Design South should review those changes to determine 

if these foundation recommendations are still applicable. 

 

If you have any questions or need further information, please contact Gamini Weeratunga at (949) 

440-3427 or Shiva Karimi at (213) 620-2146. 

 

Prepared by:   Date: 8/31/2010 Supervised by:   Date: 8/31/2010 

 

 

 

 

 
 
 
GAMINI WEERATUNGA, G.E.   SHIVA KARIMI, CHIEF, Ph.D., G.E 
Transportation Engineer     Senior Transportation Engineer 
Office of Geotechnical Design South 1  Office of Geotechnical Design South 1 
Branch D      Branch D 
 

 

Reviewed by:   Date:8/31/2010 
 

 

 

 

 

JOSEPH S. PRATT, C.E.G. NO. 2141 

Engineering Geologist 

Office of Geotechnical Design South 1 

Branch D 
 

cc:       
District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 

District Construction R.E. Pending File  TBD 

Structure Construction R.E. Pending File  RE_Pending_File@dot.ca.gov 

DES Office Engineer, Office of PS&E Efren Ancheta Efren_Ancheta@dot.ca.gov 

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 
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 INTRODUCTION 

                      

This report was prepared by the Office of Geotechnical Design South 1 (OGDS1) in response to 

the Office of Bridge Design South 2’s (OBDS2’s) request dated August 5, 2009, for a Foundation 

Report for proposed Retaining Wall No. 1271 (RW 1271) as part of the Interstate 710 (I-710) 

Northbound (N/B) and Southbound (S/B) Widening project.  

 

SCOPE OF WORK 

 

The recommendations contained in this report are based on the subsurface information gathered 

during the recent field investigation performed from October, 2009 through February 2011. Tasks 

completed by the OGDS1, Branch D included the following:  

1. Review of the regional geology and seismicity, 

2. Review of pertinent information from previous geology/geotechnical reports and As-Built 

plans in the project area to evaluate the subsurface information, 

3. Drilling, logging, and sampling of four – 8 inch diameter hollow stem auger borings and 

utilizing three – 1 inch diameter hand driven soil tubes with open and closed tip sampling, 

at the subject wall site to characterize subsurface conditions, 

4. Laboratory testing of selected soil samples for mechanical analysis, Atterberg limits, and 

corrosivity,  

5. Geotechnical engineering analysis  

 

 

PROJECT DESCRIPTION 

 

Proposed Retaining Wall No. 1271 will be located at and slightly above the existing east shoulder 

of NB Interstate 710 to Route 60 On-Ramp in the city of East Los Angeles, Los Angeles County. 

According to the General, Structure, and Foundation Plans, Wall Design Profile, and Layout 

Plans, provided by the OBDS2 and District 7 Design, revised from August 23, 2010 through 
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January 4, 2011, the proposed RW 1271 will be a masonry block sound wall on pile cap supported 

on a soldier pile retaining wall from RW LOL Station 1266+66.52 (81.629 Rt. Sta. 1266+66.52 

Centerline Rte. 710) to 1269+05.18 (97.87 Rt. Sta. 1269+09.57 Centerline Rte. 710) for 

approximately 238.6 ft length. For the remaining wall length (approximately 540.4 ft), cable 

railing will be placed on pile cap supported on a soldier pile retaining wall from RW LOL Station 

1269+05.18 (97.87 Rt. Sta. 1269+09.57 Centerline Rte. 710) to 1274+45.52 (33.46 Rt. Sta. 

74+64.36 Stationline RAMP, approximately 118.25 ft. Rt. Sta. 1274+81.29 Centerline Rte. 710).  

A Type 60D concrete barrier will be placed for the entire wall length in front of the retaining wall 

at freeway grade. A portion of an existing Caltrans sound wall on concrete barrier (supported on 

piles) will be removed where the sound wall conflicts with proposed construction of RW 1271 

(within a distance of about 5 feet or less from the proposed retaining wall), from RW 1271 LOL 

Station 1266+66.52 to Station 1269+05.18. 

  

An existing slope [varying from 1.56H:1V (32.6 degrees) and 2H:1V (26.5 degrees)] ascends 

above proposed RW 1271 LOL. Once RW 1271 is built, the revised slope will be approximately 

3H:1V or flatter. An existing City sound wall supported on piles, on the west side of South Burger 

Avenue at the top of the slope above proposed RW 1271, will remain in place. Proposed RW 1271 

LOL will be offset approximately 6.25 to 24 ft horizontally from the existing City sound wall (the 

outer edges of the walls will be slightly closer). Proposed RW 1271 will extend roughly parallel to 

the City sound wall for about 561.5 ft (from approximate RW 1271 LOL Sta. 1264+84 to 

1274+45.5). 

 

Several utility lines including gasline (under S. Burger Ave.), fiber optics and telephone wire 

(MC2 Cable, AT&T), waterlines (Calif. Water Service), abandoned 10 inch and live 8 inch VCP 

sanitary sewer, drainage pipes, and Caltrans irrigation mainline (2 inch PVC) with sprinklers are 

located in the vicinity of proposed RW 1271.  Caltrans power is located near the base of the slope. 

 

Table 1 – Retaining Wall No. 1271 Data 

Wall Type 

RW LOL Stationing 

Length 

(ft) 

Approx. 

Sound Wall 

Design Height  

H (ft) 

Approx.  

Soldier Pile 

Design 

Height 

 H (ft) 

Reference 

 Borings/ 

Soil Tubes 
From To 

Sound wall on Conc. 

Pile Cap on Soldier Pile 

w/ Conc. Barrier 60D 

1266+66.522 1269+05.18 238.58 11 to 6 5 to 10 

HD-10-225, 

A-10-220, 

A-09-104, 

HD-10-224, 

A-09-103, 

A-10-221 

HD-10-226 

Cable Railing on Conc. 

Pile Cap on Soldier Pile 

w/ Conc. Barrier 60D 

1269+05.18 1274+45.52 540.42 N/A 4.9 to 13.2 

 

All elevations provided within this report and proposed project plans are based on NAVD88 

datum. 

 

  

 FIELD INVESTIGATION AND TESTING PROGRAM 
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The recent site-specific field exploration was performed from October 2009 through February 

2011. The field investigation included drilling/sampling four - 8 inch diameter hollow stem auger 

borings and hand driving three – 1 inch diameter soil tubes with open- and closed-end tips. 

Standard Penetration Tests (SPT’s) were performed at the borings. Blow counts (SPT N values) 

were recorded at 5 foot intervals during drilling. SPT’s were performed in accordance with ASTM 

Test Method D1586-84 using a standard 1.4 inch I.D. sampler with a 140 lb. hammer dropped 30 

inches. Caltrans operated drill rig models included used at the boring locations included a Mobile 

B-80, CME-75, and CME-85. 

 

District 7 Surveys provided the location and elevation for Borings A-09-104 and A-09-103. 

Borings A-10-220, A-10-221, and Soil Tubes HD-10-225, HD-10-224, and HD-10-226, were field 

located by OGDS1 by taping from existing culture and top of boring elevation surveyed utilizing 

previously surveyed Borings A-09-104 and A-09-103 as temporary bench marks. Boring/Soil 

Tube information, including exploration number, stationing, offset, boring depth, ground surface 

elevation, date drilled, and groundwater information are summarized in Table 2.  

 

Table 2 – Summary of Boring Data 

Boring/Soil 

Tube No. 

Offset and Centerline 

Stationing Rte. 710 

(ft) 

Top of 

Boring 

Elev. 

(ft) 

Drilling 

Depth 

(ft) 

 

Date 

Completed 

Groundwater 

Measurement 

(ft) 

HD-11-225 100 Rt. Sta. 1268+72 226.6 10.8 02/23/11 Dry to Bottom 

A-10-220 80 Rt. Sta. 1268+77 218.3 46.5 12/01/10 Dry to Bottom 

A-09-104 84.6 Rt. Sta. 1270+01.0 220.9 40.5 10/21/09 Dry to Bottom 

HD-11-224 118 Rt. Sta. 1272+10 236.3 6.2 02/23/11 Dry to Bottom 

A-09-103 95.2 Rt. Sta. 1272+32.5 226.8 41.5 10/21/09 Dry to Bottom 

A-10-221 100 Rt. Sta. 1273+43 230.5 41.5 12/01/10 Dry to Bottom 

HD-11-226 125 Rt. Sta. 1273+53 239.0 10.2 02/23/11 Dry to Bottom 

 

 

LABORATORY TESTING PROGRAM 

 

Selected soil samples were sent to the Department’s Materials Laboratory in Los Angeles for 

laboratory testing. All laboratory tests were performed in accordance with ASTM standard 

procedures and California Test Methods. The summarized laboratory test data are shown in Table 

3. 

Table 3 – Summary of Laboratory Tests 

Test Standard No. of  Test Performed 

Mechanical Analysis CTM 202, 203 7 

Atterberg CTM 204 3 

Corrosion CTM 417, 422, 532 4 
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SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The subject wall site is located in the Peninsular Ranges Province in the Los Angeles Basin and is  

bounded to the northwest/north by the Santa Monica Mountains, to the southwest/south by the 

Newport-Inglewood Fault Zone, to the northeast/east by the Whittier fault and Puente Hills, and to 

the southeast by the Santa Ana Mountains and San Joaquin Hills. A thick Cenozoic sedimentary 

section underlies the site.  

 

Site Subsurface Conditions 

 

The project site is underlain by minor Fill and older Quaternary alluvium (Qoa, Dibblee, 1989, 

Geologic Map of Los Angeles 7.5 minute Quadrangle). The Pliocene Fernando Formation (Tfsc, 

nonmarine sandstone and conglomerate and Tfr, marine claystone) most likely underlies the older 

alluvium at depth. 

 

Based on the information obtained form Borings A-10-220, A-09-104, A-09-103, and A-10-221, 

and Soil Tubes HD-10-225, HD-10-222, HD-10-224, and HD-10-226, minor sporadic fill material 

generally consists of loose to very loose silty sand and sandy silt with trace gravel and few brick 

and asphalt fragments (up to 5 inch length). Underlying alluvial material generally consists of 

medium dense to very dense silty sand with trace to few gravel, clayey sand, and scattered stiff to 

very stiff sandy clay and minor sandy silt interbeds. 

 

Groundwater 

 

Groundwater was not encountered in any of the Borings or Soil Tubes during the recent field 

investigation from October 2009 through February 2011 for this project. Borings extended down 

to  maximum depths ranging from 46.5 to 41.5 ft (elevations +171.8 ft to +189.0 ft), from south to 

north along the wall length, and were all dry to bottom of borings. Boring R-09-056 at Whittier 

Blvd UC (Wdn), Br. No. 53-1150 (about 800 ft south of the subject retaining wall), also showed 

no groundwater was encountered to at least 100.4 ft depth (dry hole to at least +97.5 ft elevation) 

with several measurements taken from August 16, 2009 until September 30, 2010. 

 

SCOUR EVALUATION 

 

There is no possibility of scour at the site due to the distance from the channels. 

 

  

CORROSION EVALUATION 

  

Corrosion test results for representative soil samples are presented in Table 4. Test results show 

soils in this area are considered non-corrosive to reinforced concrete and metal. 
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Table 4 – Soil Corrosion Test Summary 

Boring 
Sample 

Depth (ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Sulfate Content 

(ppm) 

Chloride 

Content (ppm) 

A-10-220 15.0 – 16.5 7.95 6700 N/A N/A 

A-10-220 30.0 – 31.5 7.70 5200 N/A N/A 

A-09-104 5.0 – 6.5 7.79 5300 N/A N/A 

A-09-103 5.0 – 6.5 7.99 4000 N/A N/A 

A-10-221 20.0 – 21.5 7.99 6900 N/A N/A 
Note: 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. For structural elements, the California Department of Transportation considers a site to be corrosive if 

one or more of the following conditions exist for representative soil and/or water samples taken at the site:    

Chloride concentration >500 ppm, sulfate concentration >2000 ppm, or the pH is <5.5. Corrosion mitigation is 

required if one or more of the 3 conditions noted above exists where structural elements are involved (Caltrans 

Corrosion Guidelines, September 2003).  

 

 

SEISMIC RECOMMENDATIONS 

 

Faulting and Seismicity 

 

The controlling seismic source for this site is the Puente Hills Blind Thrust (PHBT) fault. Caltrans 

has assigned a Maximum Credible Earthquake (MCE) of moment magnitude 7.25 to this fault. 

This is a buried thrust fault with a site-to-rupture surface distance of about 4.0 miles. Based on  

Sadigh et al (1997) attenuation relationships, the median Peak Bedrock Acceleration (PBA) at the 

site is estimated to be about 0.6g.  

 

Potential Seismic Hazards 

 

This site is not located within a potentially liquefiable zone as shown on the California Geological 

Survey Map of Seismic Hazard Zones of the Los Angeles 7.5 Minute Quadrangle (March 25, 

1999). Based on Caltrans recent study and lack of shallow groundwater, the possibility of 

liquefaction is expected to be low to nil.  

 

Design Ground Motion 

 

For the purpose of selecting a standard SDC (2006) Acceleration Response Spectrum (ARS) 

curve, the design PBA is taken as 0.6g. The soil profile may be classified as Type D. The design 

ARS curve was obtained by modeling the standard SDC curve (for PBA = 0.6g, M = 7.25 ± 0.25, 

and soil profile type D) for near fault effects. The recommended ARS Curve and the coordinates 

of spectral accelerations are presented in Figure 1 and Table 5, respectively. 
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Recommended ARS with 5% Damping for Retaining Wall 1271 
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Figure 1 - Recommended ARS curve for Retaining Wall 1271 

 

 

Table 5 - Recommended Design ARS curve for RW 1271 

 

Period (s) 
Spectral Acceleration (g) 

Standard Modified 

0.010 
0.020 
0.030 
0.050 
0.075 
0.100 
0.120 
0.150 
0.170 
0.200 
0.240 
0.300 
0.400 
0.500 
0.750 
1.000 
1.500 
2.000 
3.000 
4.000 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.2366 
1.0062 
0.6378 
0.4464 
0.2471 
0.1546 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.3602 
1.2074 
0.7653 
0.5357 
0.2965 
0.1855 
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FOUNDATION RECOMMENDATIONS 

 

The following recommendations are based on Retaining Wall No. 1271 General Plans, Structure 

Plans, Foundation Plans, Wall Details, and Typical Sections (dated February 8, 2011, and 

September 21, 2010), and design loads (September 30, 2010) provided by the OBDS2, and results 

of the recent field investigation. 

 

Based on the project General Plans, Retaining Wall No. 1271 will consist of drilled and structural 

concrete filled 30 inch diameter soldier piles with HP14x89 and HP14x117 installed for structural 

support. Based on OBDS2 communications with OGDS1 (September 30, 2010), acceptable 

maximum deflection at top of soldier piles adjacent to Type 60D concrete barrier (Finished Grade 

Elevation) is satisfied. 

 

Soldier pile minimum embedment was evaluated using design loads applied at Finished Grade 

Elevation adjacent to Type 60D concrete barrier (Table 6), and pile size and loads provided by 

OBDS2. Computer program LPILE plus 5.0 was used for calculating lateral resistances of piles 

shown in Table 7. 

 

Table 6 – Soldier Pile Loads  
Stationing  

(RW LOL) 
Wall 

Height 

(ft) 

SW 

Height 

(ft) 

Vertical 

Load 

(kips) 

Lateral Earth Pressure 

 (kips) 

Moment  

(kips-ft) 

From To 
Earthquake 

Load 

Earth 

Pressure 

Earthquake 

Load 

Earth 

Pressure 

1266+66.52 1267+15 5 to 6 10 to 11 33 5 10 100 16.5 

1267+15 1267+85 6 to 8 9 to 10 36 5 17 96 38 

1267+85 1269+05.18 8 to 10 6 to 9 36 5 25 68 72.9 

1269+05.18 1272+70 10 to 13 N/A 36 N/A 25 N/A 155.5 

1272+70 1273+85 6.5 to 10 N/A 31 N/A 25 N/A 73 

1273+85 1274+45.52 4.9 to 6.5 N/A 26 N/A 12 N/A 21 

 

 

Table 7 – Retaining Wall No. 1271 Soldier Pile Data 
Stationing  

(RW LOL) 
Soldier Pile 

Dia. (in)/ 

Reinforcement 

Type 

Finished 

Grade 

Range 

Elev. 

(ft) 

Nominal 

Resistance in 

Compression 

(kips) 

Nominal 

Lateral 

Resistance 

 (kips) 

Nominal 

Moment 

Resistance  

(kips-ft) 

Required 

Embedment  

Length 

(ft) From To 

1266+66.52 1267+15 HP 14x89 

217.45 

to 

217.52 

33 15 116.5 22 

1267+15 1267+85 HP 14x89 

217.52 

to 

217.65 

36 22 134 22 

1267+85 1269+05.18 HP 14x117 

217.65 

to 

218.62 

36 30 140.9 22 

1269+05.18 1272+70 HP 14x117 

218.62 

to 

227.95  

36 25 155.5 22 
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1272+70 1273+85 HP 14x89 

227.95 

to 

232.05 

31 25 73 19 

1273+85 1274+45.52 HP 14x89 

232.05 

to 

234.30 

26 12 21 19 

 

Global Slope Stability 

 

Based on subsurface information collected during the 2009/2011 recent field investigation,  

subsurface material at the proposed wall location is estimated to have a friction angle of 32 

degrees, cohesion of 50 psf, and unit weight of 125 pcf. Critical cross sections 15 feet high 

(extending from the top of the wall up the slope behind the wall) with 2H:1V slope were used for 

slope stability analysis utilizing computer program SLOPEW. The result yields a factor of safety 

greater than acceptable values of 1.5 and 1.1 for static and pseudo –static condition, respectively. 

 

NOTE TO DESIGNER 

 

The recommendations contained in this report are based on specific project information regarding 

wall location, pile and reinforcement type, finished grade elevation, and loads that have been 

provided to our office by OBDS2. If any conceptual changes are made during final project design, 

OGDS1 should review those changes to determine if those foundation recommendations are still 

applicable.  

 

Recommendations in this report are subject to possible design changes based on the further 

identification of utility lines at the site or other issues. 

 

CONSTRUCTION CONSIDERATIONS 

 

1. All earthwork is expected to be carried out by conventional equipment. Fill placed on 

sloping round shall be properly keyed and benched into existing ground and placed as 

specified in Section 19-6 of the Caltrans Standard Specifications (May 2006).  

 

2. Based on the soil types encountered during the recent investigation, it is recommended that 

a slope ratio of 1V:1H or flatter for the temporary back cut slope be considered for 

construction. If there are constraints due to construction or traffic concerns, a feasible 

alternative would utilize shoring to accommodate a steeper slope for the excavations. 

 

3. Groundwater is not anticipated during drilling of the pile borings and construction of the 

soldier piles. 

 

4. The contractor shall be required to clean out the bottom of the soldier pile borings prior to 

placing the H pile reinforcement and concrete. 

 

5. Concrete placement for construction of the soldier piling shall be completed within the 

same day that excavation of the drilled hole has been completed. 
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6. Moderate to minor caving and sloughing should be anticipated during excavation and 

construction of the soldier piles. 

 

7. Due to space constraints in the area of the proposed overhead sign CIDH pile (Sta. 

1268+75 Rte. 710) and the existing City soundwall and proposed soldier piles for 

Retaining Wall No. 1271, either cement slurry or casing or a combination of the two 

methods might be considered to prevent caving of adjacent boreholes and assure existing 

wall stability.  Right of Way clearance is also very limited in this area. 

 

 

If you have any questions or comments, please call Kevin Lai at (213) 620-2344 or Shiva Karimi 

at (213) 620-2146. 

 

Prepared by:  Date: 2/28/11            Supervised by:  Date: 2/28/11 

 

 

 

 

 

            Kevin Lai                                                             Shiva Karimi, Ph.D., P.E., G.E.,   

Transportation Engineer    Senior Transportation Engineer 

            Office of Geotechnical Design South-1  Office of Geotechnical Design South-1      

            Branch D                                                              Branch D 

 

            Reviewed by:     Date: 2/28/11 

 

 

 

Joe Pratt, C.E.G. No. 2141     

Engineering Geologist      

Office of Geotechnical Design South 1    

 Branch D         

 

 

 

                                                      
cc:       

District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 

District Construction R.E. Pending File  TBD 

Structure Construction R.E. Pending File  RE_Pending_File@dot.ca.gov 

DES Office Engineer, Office of PS&E Efren Ancheta Efren_Ancheta@dot.ca.gov 

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 

 



State of California       Business, Transportation and Housing Agency 

 

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

 

To: MS. CHUNG-YUAN WEN     Date: September 29, 2010 

 Chief, Bridge Design Branch 21 

Office of Bridge Design South 2,     File: 07-LA-710-PM 23.19 

21073 Pathfinder Rd., Suite 200     EA: 07-202111 

Diamond Bar, CA  91765  NB 710/5 Separation  

(Rt. Side Widen) 

Bridge No. 53-0785R 

 Attention: Mr. Wei-Kung Hsia       

 

From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services 

Office of Geotechnical Design - South 1  

Branch D 

  

Subject:  Foundation Report for NB 710/5 Separation Widening, Bridge No. 53-0785R 

“Caltrans improves mobility across California”  
 

 

INTRODUCTION 

This Foundation Report was prepared in response to the Office of Bridge Design South 2’s 

(OGDS2’s) request dated May 21, 2009, for the proposed right side widening (outside widening) of 

the Northbound 710/5 Separation (Br. No. 53-0785R) above Interstate 5 (I-5). 

 

SCOPE OF WORK 

 

The recommendations contained in this report are based on the subsurface information gathered 

during the recent field investigation performed in August and October 2009, Structure Plans (received 

September 29 and 30, 2009, through September 21, 2010) and updated design information (received 

through September 2010). Tasks completed by the Office of Geotechnical Design South 1 (OGDS1), 

Branch D include the following:  

 

1. Review of the regional geology and seismicity, 

2. Review of pertinent information from previous geology/geotechnical reports and As-Built 

plans in the project area to evaluate the subsurface information, 

3. Drilling, logging, and sampling of five rotary wash borings at the subject bridge site to 

characterize the subsurface conditions, 

4. Laboratory testing of selected soil samples for mechanical analysis, corrosivity, direct shear, 

and unit weight, 

5. Geotechnical engineering analysis  
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PROJECT DESCRIPTON  

The NB 710/5 Separation, straddling the boundary between the cities of Commerce and Los Angeles, 

was originally built in 1954 with variable width ranging from 28 to 75 ft and right side widened (east 

side widened) in 1967 with variable width approximately 18 ft or more. In 2002 abutment, hinge, 

bent cap, and columns were Earthquake retrofit but no pile or foundation retrofit was completed. The 

NB 710/5 Separation is a continuous eight-span combination of reinforced concrete and cast-in-

place/prestressed box girder, with seated abutments and two to three column bents, having a total 

length of 704.4 ft (measured along the Northbound Stationline or “Conn 2” Line). The Los Angeles 

River is approximately 1.4 miles southwest of the NB 710/5 Separation Bridge. 

 

Based on the Structure Plans (revised September 20, 2010), provided by Office of Bridge Design 

South 2, OGDS1 understands that the proposed project will consist of right side widening (outside 

widening) of the existing bridge by approximately 10 to 25 ft (± varies).  Eight spans (CIP/PS box 

girder and CIP/RC box girder) will be constructed for the proposed right side widening with 

accompanying nine  supports. 

 

All elevations provided within this report and proposed project plans are based on NAVD88 datum 

with the exception of groundwater well data which is recorded utilizing mean sea level (MSL, 

NGVD29 datum). 

 
FIELD INVESTIGATION AND TESTING PROGRAM 

  

The site-specific field exploration was performed between August and October 2009. The field 

investigation included drilling five rotary wash borings, all 4.5 inch diameter. Standard Penetration 

Tests (SPT’s), and relatively undisturbed sampling (with a modified California split-barrel sampler, 2 

inches inner diameter) were performed at the borings. Blow counts (SPT N values) were continuously 

recorded at 5 foot intervals during drilling. The SPT’s were performed in accordance with ASTM 

Test Method D1586-84 using a standard 1.4 inch I.D. sampler with a 140 lb. hammer dropped 30 

inches. Undisturbed tube soil samples were also obtained using the 2 inch I.D. modified California 

Split Spoon Sampler with 4 inch long brass liners. The liners were all sealed in the field. Caltrans 

operated drill rig models Mobile B-80 and CME-750 were used at the boring locations. 

 

The District 7 Surveys provided the location and elevation of the borings. Boring information, 

including exploration number, stationing, offset, ground surface elevation, boring depth, and date 

drilled are summarized in Table 1 below. 

 

Table 1 – Summary of Borings 

Exploration 

No. 

Station 

(ft) 

Offset 

(ft) 

Reference Line Surface 

Elev. (ft) 

Depth 

(ft) 

Date 

Drilled 

R-09-046 1223+58.6 54.5 Rt “Conn 2” Line +203.4 101.5 8/12/09 

R-09-047 1226+11.9 66.6 Lt “Conn 1” Line +186.1 120.3 10/20/09 

R-09-048 1229+10.1 74.0 Rt “Conn 2” Line +178.0 101.5 8/12/09 

R-09-049 1229+40.0 61.1 Lt “Conn 1” Line +169.1 120.7 8/19/09 

R-09-050 1231+74.9 55.9 Rt “Conn 2” Line +202.0 101.5 8/11/09 
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LABORATORY TESTING PROGRAM 

 

Selected soil samples were sent to the Department’s Transportation Laboratory in Sacramento and 

Los Angeles for laboratory testing. All laboratory tests were performed in accordance with ASTM 

standard procedures and California Test Methods. The summarized laboratory tests data are shown in 

Table 2, below: 

 

Table 2 – Summary of Laboratory Tests 

Test Standard No. of  Test Performed 

Mechanical Analysis CTM 202, 203 26 

Atterberg CTM 204 21 

Corrosion CTM 417, 422, 532 18 

Direct Shear ASTM D 3080 2 

  

 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The site is located in the Peninsular Ranges Province in the Los Angeles Basin and is bounded to the 

northwest/north by the Santa Monica Mountains, to the southwest/south by the Newport-Inglewood 

Fault Zone, to the northeast/east by the Whittier fault and Puente Hills, and to the southeast by the 

Santa Ana Mountains and San Joaquin Hills. A thick Cenozoic sedimentary section underlies the site. 

 

Site Subsurface Conditions  
 

At the NB 710/5 Separation (Widen) site, embankment fill is approximately 24 to 29 ft thick at 

Abutment 1 and 22 ft thick at Abutment 9. Embankment fill is underlain by Holocene and older 

Quaternary alluvium (Qa and Qoa, Dibblee, 1989, Geologic Map of Los Angeles 7.5 minute 

Quadrangle). The Pliocene Fernando Formation (Tfsc, nonmarine sandstone and conglomerate and 

Tfr, marine claystone) most likely underlies the older alluvium at depth. 

 

Top of embankment ranges between approximately +203 to +201 ft elevations at Abutments 1 and 9, 

respectively. The bottom of the embankment fill/top of alluvium extends down to between 

approximate elevations +179 to +160 ft (deepest part of cut for I-5 Freeway). Embankment fill is 

composed of loose to dense, silty sand, interlayered with clayey sand, sandy silt, and stiff to hard, 

sandy lean clay. Fill also contains trace to few gravel and sporadic trace to few asphalt and concrete 

fragments (6 to 8 in maximum length). Underlying undifferentiated Holocene/older Quaternary 

alluvium can be divided into 4 units in descending order. The upper alluvial unit, ranging from 

approximate elevations +179 to +160 ft down to +151 to 146 ft, and is composed of medium dense to 

very dense (minor loose), sandy silt to silt, silty sand, and clayey sand interbedded with stiff to hard, 

sandy lean clay. The upper alluvial unit contains sporadic trace gravel and trace calcite filaments and 
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nodules. The upper middle alluvial unit, ranging from approximate elevations +151 to +146 ft down 

to +134 to +130 ft, consists of generally stiff to hard, sandy lean clay and lean clay interbedded with 

minor medium dense, sandy silt. The lower middle alluvial unit, ranging from approximate elevations 

+134 to +130 ft down to +100 to +89 ft, consists of dense to very dense, sand and silty sand, clayey 

sand, and sandy silt interbedded with stiff to hard, sandy lean clay, lean clay, and silt. The lower 

middle alluvial unit also contains sporadic few gravel and shows iron oxide staining. The lower 

alluvial unit, ranging from approximate elevation +100 to +89 ft down to at least +48.4 ft, consists of 

dense to very dense, silty sand with sporadic gravel, sandy silt, clayey sand, and clayey gravel with 

sand interbedded with very stiff to hard, sandy lean clay. The lower alluvial unit contains sporadic 

few to little gravel within the sand and clay beds. The maximum boring depth extended down to 

120.7 ft (elevation +48.4 ft) within Boring R-09-049. Refer to the Log of Test Borings for further 

details, which will be sent as soon as completed. 

 

Groundwater 

 

Static groundwater was measured on February 25, 2010 at depth 109.9 ft (elevation +59.2 ft, 

NAVD88 datum). Groundwater was periodically measured within piezometer Boring R-09-049 

during the recent field exploration as shown in Table 3 below. 

 

  Table 3 – Recent Groundwater Monitoring 

Boring No. 

Ground Surface 

Elevation 

(ft) 

Depth to Water 

Below Surface 

(ft) 

Groundwater 

Surface Elevation 

(ft) 

 

Date Measured 

109.78 +59.3 11/16/2009 

109.90 +59.2 02/25/2010 R-09-049 +169.1 

110.90 +58.2 09/21/2010 

 

The As-Built LOTB’s for the original bridge and widening indicate that groundwater was not 

encountered at the site during the 1953 and 1965 investigations. The deepest 1 inch diameter soil tube  

extended down to approximate current adjusted elevation +133 ft (+131 ft MSL) with the deepest 

cone penetration test down to approximate current adjusted elevation +124 ft (+122 ft MSL). 

 

Table 4 shows historical groundwater elevations in the vicinity of the bridge obtained from the 

monitoring well records of Los Angeles County Department of Public Works (LACDPW) and 

California Department of Water Resources (DWR). Four (4) wells located within distances ranging 

from about 0.27 to 0.43 miles from the site indicate groundwater elevations (during last 70 years) 

lower than approximate current adjusted elevation +89.0 ft (+86.8 feet, MSL, depths greater than 76.5 

feet). The chart below shows recorded elevations based on NGVD29 datum (mean sea level, MSL) 

which requires about a 2 foot shift (add) to reach the current NAVD88 datum elevations. 
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Table 4 - Historic Groundwater Records near NB 710/5 Separation Bridge 

LACDP

W Well 

No. 

Well 

Distance 

and 

Direction 

from SB 

710/5 

Separation 

Date 

Ground 

Surface 

Elevation 

(ft) 

Historic 
High 

Groundwate
r Elevation 

(ft) 

Date 

Historic Low 

Groundwater 

Elevation 

(ft) 

Date 

Recent 

Ground 

Water 

Elevation 

(ft) 

2828F 
0.28 mile 

NW  
4/26/95 +185.8 

+36.8 

(149.0) 
7/17/53 

-102.2 

(288.0) 
11/30/07 

+6.8 

(179.0) 

2828C 
0.27 mile 

SW 
11/30/07 +168.8 

+69.8 

(99.0) 
8/31/57 

-81.2 

(250.0) 
11/30/07 

+69.8 

(99.0) 

2838 
0.31 mile 

SE 
2/30/40 +163.3 

+86.8 

(76.5) 
1/31/57 

-102.2 

(265.5) 
9/30/05 

+14.8 

(148.5) 

2838A 
0.43 mile 

NE 
5/15/94 +174.2 

+66.2 

(108.0) 
8/31/57 

-82.8 

(257.0) 
11/30/07 

-20.8 

(195.0) 

*Values in parentheses indicate depth below the ground surface.  

 

Based predominantly on the recent 2009/2010 geotechnical investigation, As Built LOTB’s, and to a 

lesser extent the above historic groundwater review (which is not specifically on site), OGDS1 

considers groundwater level for bridge design to be at elevation +59.2 ft (based on current NAVD88 

datum). The anomalous historic high groundwater elevation was measured within Well No. 2838 

during the winter of 1940 and is much lower within recent measurements (elevation +14.8 MSL, 

measured September 2005). Groundwater elevation within Well No. 2838A has also dropped 

significantly during recent November 2007 measurements. Within Well No. 2828C, groundwater 

elevation is high even within recent November 2007 measurements, but the well is 0.27 miles 

southwest of the subject bridge and site specific measurements at the bridge are considered more 

appropriate for design groundwater. With the exception of Well No. 2828C, all other groundwater 

measurements are lower within recent measurements and well below design groundwater. 
 

SCOUR EVALUATION 

 

There is no possibility of scour at the site due to substantial distance from the Los Angeles River 

channel or other significant creeks. 
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CORROSION EVALUATION 
 

Corrosion test results for representative soil samples are presented in Table 5 below. The results show 

this area can be considered as non-corrosive to reinforced concrete and metal. 

 

Table 5 – Corrosion Test Summary 

Exploration 

No. 

Sample 

Depth  

(ft) 

pH 

Minimum 

Resistivity  

(ohm – cm) 

Sulfate 

Content 

(PPM) 

Chloride 

Content 

(PPM) 

R-09-047 10.0 – 11.5 6.87 910 200 130 

R-09-047 76.0 – 76.5 7.93 3700 N/A N/A 

R-09-047 85.0 – 86.5 8.35 2700 N/A N/A 

R-09-048 16.5 – 45.0 7.43 1500 N/A N/A 

R-09-048 61.5 – 65.0 7.53 2100 N/A N/A 

R-09-049 5.0 – 6.5 8.13 1951 N/A N/A 

R-09-049 10.0 – 36.5 6.81 1631 N/A N/A 

R-09-049 40.0 – 81.5 7.34 4408 N/A N/A 

R-09-049 81.5 – 120.7 7.38 5429 N/A N/A 

R-09-050 16.5 – 35.0 8.18 3400 N/A N/A 

R-09-050 46.5 – 65.0 7.69 1600 N/A N/A 

R-09-050 5.0 – 6.5 8.07 2500 N/A N/A 

R-09-050 70.4 – 70.7 7.82 1900 N/A N/A 

R-09-050 70.0-86.5 8.01 7508 N/A N/A 
Note: 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. For structural elements, the California Department of Transportation considers a site to be corrosive if 

one or more of the following conditions exist for representative soil and/or water samples taken at the site:    

Chloride concentration >500 ppm, sulfate concentration >2000 ppm, or the pH is <5.5. Corrosion mitigation is 

required if one or more of the 3 conditions noted above exists where structural elements are involved (Caltrans 

Corrosion Guidelines, September 2003).  

 

SEISMICITY 

 

Faulting and Seismicity 

  

The Upper Elysian Park Blind Thrust (EPBT) and the Puente Hills Blind Thrust (PHBT) faults, both 

recently identified by the California Geological Survey (CGS, 2003) as active Quaternary seismic 

sources, are the two nearest faults applicable to the site.  Caltrans has assigned a Maximum Credible 

Earthquake (MCE) of moment magnitude 7.0 and 7.25 to these faults, respectively.  Based on the 

CGS (2003) fault database, the closest site-to-fault rupture distance is about 3.5 mile (5.7 km) and 3.9 

mile (6.3 km) for the EPBT and PHBT faults, respectively.   

 

Based on the Sadigh et al (1997) attenuation relationships, the median Peak Bedrock Acceleration 

(PBA) at the site is estimated to be about 0.6g due to the MCE associated with each of these faults.  
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The Peak Ground Acceleration (PGA) at the site is estimated to be about 0.52g and 0.53g due to the 

MCE associated with the EPBT and PHBT, respectively.  Design PGA should be taken as 0.53g. 

Note that the Elysian Park (EPK) faults shown on the 1996 Caltrans’ California Seismic Hazard Map 

(CSHM) is replaced with the PHBT and EPBT faults and is no longer considered for bridge design.  

 

Potential Seismic Hazards 

This bridge site is outside mapped liquefiable zones as shown in the California Geological Survey 

(CGS) Map of Seismic Hazard Zones of Los Angeles 7.5 Minute Quadrangle (1999).  Considering 

the deep groundwater levels and the subsurface soils indicated in the recent field investigation, there 

is a low potential for liquefaction at the site. Consequently, the potential for seismically induced 

impacts such as settlement and lateral deformation of subsurface materials is remote. 

 

Design Ground Motion 

 

Based on the above deterministic seismic hazard information, the PHBT fault with an MCE of 7.25 

can be considered as the controlling seismic source for the bridge. For the purpose of selecting a 

standard SDC (2006) Acceleration Response Spectrum (ARS) curve, the design PBA is taken as 0.6g. 

The soil profile may be classified as Type D. The design ARS curve was obtained by modifying the 

standard SDC curve (for PBA = 0.6g, moment magnitude M = 7.25 ± 0.25, and soil profile type D) 

for the near-fault effects as specified in the SDC. The recommended modified ARS Curve and the 

coordinates of spectral accelerations are presented in Figure 1 and Table 6 below. 

 
Figure 1 - Recommended ARS curve for NB 710 / 5 Separation (Widen) 

Recommended ARS with 5% Damping for NB 710/5 Separation -Wdn 
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Table 6 - Recommended Design ARS curve for Br. No. 53-0785R 
 

 
Surface Fault Rupture Hazard 

 

The project site is not located within any California Geological Survey (CGS) designated Earthquake 

Fault Zone (EFZ) or directly underlain by any fault considered active for bridge design. Therefore, 

the possibility of surface fault rupture hazard at the site is considered low. 

 

AS-BUILT FOUNDATION DATA 

 

Based on 1954 As-Built data the original bridge is supported on concrete piles (45 ton design load) 

for Abutments 1 and 9 and Bents 2 through 8. Structure Plan No. 1 shows driven concrete piles under 

Quantities. Pile load tests completed in 1954 show cast-in-drilled-hole piles (CIDH, 45 ton design) 

were tested near Abutment 1 and Bent 8, and may have been used. Based on 1967 As-Built data, 

Cast-In-Drilled-Hole (CIDH) concrete piles 16 through 60 in. diameter, with design loads ranging 

from 45 to 450 tons, were used to support the NB 710/5 Separation right side widening. For the 1997 

earthquake retrofit, based on As Built data (2002), abutment seat, hinges, bent caps, and columns 

were retrofit but no piles were added or foundation retrofit completed. For reference, the top 

elevations of the existing original bridge abutments are approximately +199 ft (Abutment 1, south 

end of bridge) and +205 ft. (Abutment 9, north end of bridge), respectively. Approximate bottom of 

footing, cutoff, average and specified pile tip elevations are provided based on current NAVD88 

datum [1954 and 1967 As-Built plan elevations (based on NGVD29 datum, MSL) are shifted +2 ft to 

approximate the current datum elevations]. 

 

Spectral Acceleration (g) 
Period (s) 

Standard Modified 

0.010 
0.020 
0.030 
0.050 
0.075 
0.100 
0.120 
0.150 
0.170 
0.200 
0.240 
0.300 
0.400 
0.500 
0.750 
1.000 
1.500 
2.000 
3.000 
4.000 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.2366 
1.0062 
0.6378 
0.4464 
0.2471 
0.1546 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.3602 
1.2074 
0.7653 
0.5357 
0.2965 
0.1855 
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Table 7 – 1954 “As Built” Pile Data  for NB 710/5 Separation (original bridge) 

Location 
Pile Type / Design 

Load (tons) 

Design Load 

(tons)
 1

 

Approximate 

Bottom of Footing 

Elevation (ft) 

Approximate 

Specified Pile Tip 

Elevation (ft) 

Abutment 1 Concrete 45 + 186.5 +157.0 

Bent 2 Concrete 45 +163.0  +142.0 

Bent 3 Concrete 45 +170.0  +142.0 

Bent 4 Concrete 45 +164.5 +140.0 

Bent 5 Concrete 45 +161.0  +142.0 

Bent 6 Concrete 45 +174.0  +152.0 

Bent 7 Concrete 45 +174.5 +152.0 

Bent 8 Concrete 45 +175.0 +152.0 

Abutment 9 Concrete 45 +190.0 +142.0 

1) Actual resistance in nominal compression has not been verified/calculated by OGDS1 

 

Note:  Pile type for original bridge has not been verified. It is possible that driven concrete or driven 

shells filled with concrete or vertical and battered CIDH piles have been used for bridge support. 

 
     Table 8 - 1967 “As Built” Pile Data for NB 710/5 Separation (Rt. Side Widen - south portion of 

bridge) 

Location Pile Type  

Design 

Load  

(tons) 
1
 

Approximate 

Bottom of Pile 

Footing/Cutoff 

Elevation 

Specified Pile Tip 

Elevation (ft) 

Abutment 1 16” Dia. CIDH 45 +186.5 +157.0 

Bent 2 60” Dia. CIDH 400 +168.0 +124.0 

Bent 3 60” Dia. CIDH 450 +176.0 +122.0 

Bent 4 60” Dia. CIDH 400 +168.0 +124.0 

 1) Actual resistance in nominal compression has not been verified/calculated by OGDS1 
 

 

FOUNDATION RECOMENDATIONS 

 

The following recommendations are based on 1) the recent geotechnical investigation with lab test 

results, 2) dated structure plans (General and Foundation Plans, Abutment and Bent Layouts and 

Details, Column Details, Typical Sections, received from September 30, 2009 through September 21, 

2010), bridge foundation design loads and design data sheet (dated August 23, 2010) with CIDH pile 

sizes provided by Structures Design (Abutment 1, Bents 2 through 8) plus Driven Class 90 pipe pile 

(PP14X0.375) for Abutment 9 support and Layout L-12 (received July 21, 2010).  
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Deep Foundations 

 

The geotechnical capacities of the proposed piles were evaluated using the design loads and pile sizes 

provided by OBDS2. Computer program SHAFT Version 5.0 and LPILE plus 5.0 were used for 

calculating CIDH pile/soil resistances and to determine specified pile tip elevations. Class 90 

(Alternative “W”) pipe pile/soil resistances and specified pile tip elevations were calculated with 

computer program Driven 1.2. OGDS1 recommends CIDH piles varying in diameter from 16, 66, and 

78 inches to support the right side widening. Pile details and elevations are shown in Tables 9, 10,and 

11, below:  

 

General Foundation Information and Design Loads presented in Tables 9 and 10, respectively, were 

provided by Office of Structure Design 2.  

 

* Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with continuous spans 

or multi-column bents, one inch for single span structures with diaphragm abutments, and two inches for single span structures with 

seat abutments. Different permissible settlement under service loads may be allowed if a structural analysis verifies that required level 

of serviceability is met.   

 

 

 

 

 

 

 

 

 

 

Table 9 - Foundation Design Data Sheet 

Pile Cap Size  

Support 

No. 

Design 

Method 

Pile 

Type/Diam

eter 

  

Finished 

Grade 

Elevation 

(ft)  

Cut-off 

Elevation  

(ft) 
B 

(ft) 

L 

(ft) 

Permissible 

Settlement 

Under 

Service 

Load * 

(in) 

Number of 

Piles per 

Support 

Abut 1 WSD 

16” CIDH 

(90 kips 

design load) 

195.10 

 

190.85 

 

6.0 12.83 1.0 4 

Bent 2 LRFD 66” CIDH  170.0 169.0 N/A N/A 1.0 1 

Bent 3 LRFD 66” CIDH  176.0 175.0 N/A N/A 1.0 1 

Bent 4 LRFD 78” CIDH  170.0 169.0 N/A N/A 1.0 1 

Bent 5 LRFD 78” CIDH  170.0 169.0 N/A N/A 1.0 1 

Bent 6 LRFD 66” CIDH  178.0 177.0 N/A N/A 1.0 1 

Bent 7 LRFD 66” CIDH  178.0 177.0 N/A N/A 1.0 1 

Bent 8 LRFD 66” CIDH  180.0 179.0 N/A N/A 1.0 1 

Abut 9 WSD 

 Class 90  

Alt. “W” 

PP14X0.375 

191.77 

189.0 

186.39 

183.61 
7.0 33.86 1.0 16 
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Table 10 - Foundation Design Loads 

Service-1 Limit State (kips) 
Strength Limit State 

(Controlling Group, kips) 

Extreme Event Limit State 

(Controlling Group, kips) 

Total Load 
Permanent 

Loads 
Compression Tension Compression Tension Support 

No. 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Per 

Support 

Max 

Per 

Pile 

Per 

Support

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 

Abut 1 305 76 224 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 616 N/A 458 964 964 0 0 537 537 0 0 

Bent 3 843 N/A 657 1288 1288 0 0 750 750 0 0 

Bent 4 1017 N/A 846 1477 1477 0 0 932 932 0 0 

Bent 5 1283 N/A 949 2026 2026 0 0 1116 1116 0 0 

Bent 6 1169 N/A 861 1778 1778 0 0 1015 1015 0 0 

Bent 7 843 N/A 577 1301 1301 0 0 710 710 0 0 

Bent 8 901 N/A 643 1352 1352 0 0 772 772 0 0 

Abut 9 600 68 454 N/A N/A N/A N/A N/A N/A N/A N/A 

 

The Abutment Foundation Design Recommendations [Table 11, 16 inch diameter CIDH piles and 

steel pipe piles (PP14X0.375 in.], Bent Foundation Design Recommendations (Table 12, both 66 and 

78 inch diameter CIDH piles), and the Pile Data Table 13, prepared by OGDS1, are presented below.  

 

 

Table 11 – Abutment Foundation Design Recommendations for NB 710/5 Separation (Rt side Wdn) 

LRFD Service-1 

Limit State Load 

(kips) 

Per Support 

Support 

Location 

Pile 

Type/Diameter 

(in) 

Finished 

Grade 

Elevation 

(ft) 

Cut-off 

Elevation 

(ft) 

Total Permanent 

LRFD Service-

1 Limit State 

Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance in 

Compression 

(kips) 

Design 

Pile Tip 

Elevations 

(ft) 

Specified 

Pile Tip 

Elevation 

(ft) 

Abut 1 

16” CIDH (90 

kips design 

load) 

195.10 190.85 310 230 80 160 
155.0 (a) 

169.0 (c) 
155.0 

Abut 9 

Class 90 

Alt.“W” 

PP14X0.375 

191.77 

189.0 

186.39 

183.61 
600 460 70 140 

147.0/145.0 

(a) 

156.0/153.0 

(c) 

147.0/ 

145.0 

Notes: 

1) Design pile tip elevations are controlled by: (a) Compression , (c) Settlement, and (d) Lateral Load, respectively.  

2) The CIDH specified tip elevation shall not be raised. 

3) Design pile tip elevation for Lateral Load is typically provided by SD.                                  
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Table 12 – Bent Foundation Design Recommendations for NB 710/5 Separation (Rt side Wdn) 

Required Factored Nominal Resistance 

(kips) 

Strength Limit Extreme Event Support 

Location 

Pile 

Type/

Diame

ter 

Cut-off 

Elevation 

(ft) 

Service-I 

Limit 

State  

Load per 

Support 

(kips) 

Total 

Permissible 

Support 

Settlement 

(inches) Comp. 

(ϕϕϕϕ=0.7) 

Tension 

(ϕϕϕϕ=0.7) 

Comp. 

(ϕϕϕϕ=1) 

Tension 

(ϕϕϕϕ=1) 

Design  

Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 

Bent 2 
66” 

CIDH 
169.0 620 1 

964/0.7= 

1377 
N/A 537 N/A 

112.0 (a-I) 

140.0 (a-II) 

  137.0 (c) 

112.0 

Bent 3 
66”  

CIDH 
175.0 850 1 

1288/0.7= 

1840 
N/A 750 N/A 

90.0 (a-I) 

138.0 (a-II) 

  139.0 (c) 

90.0 

Bent 4 
78”  

CIDH 
169.0 1020 1 

1477/0.7= 

2110 
N/A 932 N/A 

74.0 (a-I) 

125.0 (a-II) 

128.0 (c) 

74.0 

Bent 5 
78” 

CIDH 
169.0 1290 1 

2026/0.7= 

2894 
N/A 1116 N/A 

56.0 (a-I) 

120.0 (a-II) 

115.0 (c) 

56.0 

Bent 6 
66”  

CIDH 
177.00 1170 1 

1778/0.7= 

2540 
N/A 1015 N/A 

60.0 (a-I) 

114.0 (a-II) 

111.0 (c) 

60.0 

Bent 7 
66”  

CIDH 
177.0 850 1 

1301/0.7= 

1858 
N/A 710 N/A 

74.0 (a-I) 

133.0 (a-II) 

125.0 (c) 
74.0 

Bent 8 
66”  

CIDH 
179.0 910 1 

1352/0.7= 

1931 
N/A 772 N/A 

68.0 (a-I) 

120.0 (a-II) 

114.0 (c) 

68.0 

Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (a-II) Compression (Extreme Event) 

(c) Settlement, and (d) Lateral Load, respectively. 

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

3) Design pile tip elevation for Lateral Load is typically provided by SD.                                 
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Table 13 – Pile Data Table for NB 710/5 Separation (Rt side Wdn), Br. No. 53-0785R 

Nominal Resistance (kips) 

Location Pile Type 

Compression Tension 

Design Pile Tip 

Elevation 

(ft) 

Specified Pile 

Tip 

Elevation 

(ft) 

Abut 1 
16” CIDH (90 

kips design load) 
160 N/A 

155.0 (a) 

169.0 (c) 
155.0 

Bent 2 66” CIDH 1380 N/A 

112.0 (a-I) 

140.0 (a-II) 

137.0 (c) 

112.0 

Bent 3 66” CIDH 1840 N/A 
90.0 (a-I) 

138.0 (a-II) 

139.0 (c) 

90.0 

Bent 4 78” CIDH 2110 N/A 
74.0 (a-I) 

125.0 (a-II) 

128.0 (c) 

74.0 

Bent 5 78” CIDH 2900 N/A 
56.0 (a-I) 

120.0 (a-II) 

115.0 (c) 

56.0 

Bent 6* 66” CIDH 2540 N/A 
60.0 (a-I) 

114.0 (a-II) 

111.0 (c) 

60.0 

Bent 7* 66” CIDH 1860 N/A 
74.0 (a-I) 

133.0 (a-II) 

125.0 (c) 
74.0 

Bent 8* 66” CIDH 1940 N/A 
68.0 (a-I) 

120.0 (a-II) 

114.0 (c) 

68.0 

Abut 9 

Class 90 

Alt.“W” 

PP14X0.375 

140 N/A 147.0/145.0 (a) 

156.0/153.0 (c) 
147.0/145.0 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load 

2) Design tip elevations for Bents are controlled by: (a-I) Compression (Strength Limit), (a-II) Compression 

(Extreme Event), (c) Settlement, and (d) Lateral Load. 

3) The CIDH specified tip elevation shall not be raised. 

4) * = Isolation casing proposed at Bents 6, 7, and 8.  Isolation casing bottom tip elevations assumed at +173.0 

(Bent 6), +169.0 (Bent 7), and +173 ft (Bent 8) from information supplied by Structures Design. 

 
Pile lengths were computed based on the provided design loads and the observed subsurface 

conditions. The analysis was conducted based on the assumption that proposed CIDH piles would 

derive geotechnical capacity from skin friction only (100%). The pipe pile would derive geotechnical 

capacity of approximately 90% from skin friction and 10% from end bearing. 
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Settlement at Approach Fills 

 

Fills can be placed in accordance with Section 19-6 of the Caltrans Standard Specifications (May 

2006). End dumping is not permitted. At Abutments 1 and 9 areas, additional sliver fills are estimated 

to range from 20 to 26 ft height. Calculated maximum settlement (Hough’s Method) is 1 to 3 inches 

at Abutments 1 and 9, respectively. OGDS1 recommends a fill settlement waiting period of up to 30 

days for the widening. However, the actual settlement period will be determined by the structure 

representative on the basis of settlement data in the field and the above waiting period may be 

adjusted accordingly. 

 

NOTE TO DESIGNER 

    

The recommendations contained in this report are based on specific project information, regarding 

bridge location, pile type, finished grade elevation, cut-off elevation and loads, that has been provided 

to OGDS1. If any conceptual changes are made during final project design, this office should review 

those changes to determine if these included foundation recommendations are still applicable.   

 

CONSTRUCTION CONSIDERATIONS 

 

1. Design groundwater is considered to be at approximate elevation +59.2 ft. All CIDH piles,  

with the exception of Bent 5 (also, Bent 6 specified pile tip elevation is just slightly above 

measured groundwater), terminate above design groundwater elevation so no overdrilling 

should be allowed so that CIDH piles (with the exception of Bents 5 and possibly Bent 6) can 

be constructed under dry conditions. CIDH pile construction, during typical low water months 

(such as summer) is recommended by OGDS1. Casing and/or slurry displacement techniques 

are considered necessary at Bent 5 and likely necessary at Bent 6 location. Specified pile tip 

elevation (SPTE) for Bent 5 CIDH pile is below the groundwater table. SPTE for Bent 6 

CIDH pile is just slightly above (less than 1 ft above) the measured static groundwater level. 

With a small fluctuation in groundwater level during different seasons or years, Bent 6 SPTE 

could be below the water table. If casing and/or slurry displacement techniques are not 

deemed feasible at Bents 5 and 6 location due to limited space or other reason, then a suitable 

alternative must be proposed by the contractor and reviewed by Caltrans Construction, 

Design, and OGDS1 for possible construction acceptance. 

2. The contractor shall be required to clean out the bottom of the CIDH pile boring prior to 

placing the cage and the concrete. 

3. OGDS1 recommends concrete placement for construction of the CIDH piling shall be 

completed within the same day that excavation of the drilled hole has been completed. 

Otherwise, a suitable alternative must be proposed to control caving if concrete placement 

cannot be completed the same day as drilling. 

4. Moderate to minor caving and sloughing should be anticipated during excavation of the pile 

boring and during CIDH pile construction. 

5. All earthwork is expected to be carried out by conventional equipment. Fill should be placed 

as specified in Section 19-6 of the Caltrans Standard Specifications (May 2006). If imported 

materials are used to construct the new fill embankment, the material should be tested during 

grading to assess expansion potential. Only non-expansive soils or soils having a low 
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expansion potential (EI<50) should be used in the Soil Expansion Exclusion Zone in bridge 

approach embankment and within 10 ft of the roadbed sub-grade elevation. 

6. Pile acceptance criteria at Abutment 9 (driven pipe piles) should be based on Gates formula 

within Section 49-1.08 (Pile Driving Acceptance Criteria) of the Caltrans Standard 

Specifications (May 2006). 

 

 

If you have any questions or need further information, please contact Kevin Lai at (213) 620-2344 or 

Shiva Karimi at (213) 620-2146. 

 

Prepared by:  Date:9/29/2010  Supervised by:  Date: 9/29/2010 

 

 

 

 

 

KEVIN LAI,        SHIVA KARIMI, CHIEF, Ph.D., G.E. 

Transportation Engineer    Senior Transportation Engineer 

Office of Geotechnical Design – South 1  Office of Geotechnical Design – South 1 

Branch D      Branch D 

 

 

           Reviewed by:     Date: 9/29/2010        

 

 

 

 

 

JOE PRATT, C.E.G. NO. 2141     

Engineering Geologist      

Office of Geotechnical Design South 1    

 Branch D                                                              

 

 

 

 

 

 
cc:       

District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 

District Construction R.E. Pending File  TBD 

Structure Construction R.E. Pending File  RE_Pending_File@dot.ca.gov 

DES Office Engineer, Office of PS&E Efren Ancheta Efren_Ancheta@dot.ca.gov 

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 
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 Be energy efficient! 

 

To: MS. CHUNG-YUAN WEN     Date: September 23, 2010 

 Chief, Bridge Design Branch 21 

Office of Bridge Design South 2,     File: 07-LA-710-PM 23.21 

21073 Pathfinder Rd., Suite 200     EA: 07-202111 

Diamond Bar, CA  91765  SB 710/5 Separation  

(Lt. Side Widen) 

Bridge No. 53-0788L 

 Attention: Mr. Wei-Kung Hsia       

 

From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services 

Office of Geotechnical Design - South 1  

Branch D 

  

Subject:  Foundation Report for SB 710 /5 Separation Widening, Bridge No. 53-0788L 

“Caltrans improves mobility across California”  
 

 

INTRODUCTION 

This Foundation Report was prepared in response to the Office of Bridge Design South 2’s 

(OBDS2’s) request dated May 21, 2009, for the proposed left side widening of the Southbound 710/5 

Separation (Br. No. 53-0788L) above Interstate 5 (I-5). 

 

SCOPE OF WORK 

 

The recommendations contained in this report are based on the subsurface information gathered 

during the recent field investigation performed in August and October 2009, Structure Plans (received 

September 29 and 30, 2009, through September 23, 2010) and updated design information (received 

through September 23, 2010). Tasks completed by the Office of Geotechnical Design South 1 

(OGDS1), Branch D include the following:  

 

1. Review of the regional geology and seismicity, 

2. Review of pertinent information from previous geology/geotechnical reports and As-Built 

plans in the project area to evaluate the subsurface information, 

3. Drilling, logging, and sampling of five rotary wash borings at the subject bridge site to 

characterize the subsurface conditions, 

4. Laboratory testing of selected soil samples for mechanical analysis, corrosivity, direct shear, 

and unit weight, 

5. Geotechnical engineering analysis  
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PROJECT DESCRIPTON  

The SB 710/5 Separation, straddling the boundary between the cities of Commerce and Los Angeles, 

was originally built in 1955, left side widened in 1967, and earthquake retrofit in 2002. The Los 

Angeles River is approximately 1.4 miles southwest of the SB 710/5 Separation Bridge. The SB 

710/5 Separation consists of two connected bridge structures. The right (main) structure, constructed 

in 1955, consists of seven spans and is supported by what were referred to as piers. The left widening 

structure was added in 1967 and consists of eight spans supported by bents. The SB 710/5 Separation 

Bridge is a continuous seven-span combination of reinforced concrete box girder and 

precast/prestressed inverted T-girders, with seated abutments and two column bents, with a total 

length of 759 ft. measured along the Southbound station line (“SBLS1” Line) for the current project 

widening (varying from about 695 to 732 ft. length for the 1955 original bridge and 1967 Left Side 

Widening, respectively). 

 

Based on the Planning Study sheet (revision date September 30, 2009), provided by Office of Bridge 

Design South 2, OGDS1 understands that the proposed project will consist of outside widening of the 

west side (left side) of the existing bridge by 7 ft 4in (± varies).  Nine spans (CIP/PS box Girder) will 

be constructed for the proposed left side widening with accompanying ten supports. 

 

All elevations provided within this report and proposed project plans are based on NAVD88 datum 

with the exception of groundwater well data which is recorded utilizing mean sea level (MSL, 

NGVD29 datum). 

 
FIELD INVESTIGATION AND TESTING PROGRAM 

  

The site-specific field exploration was performed between August and October 2009. The field 

investigation included drilling five rotary wash borings, all 4.5 inch diameter. Standard Penetration 

Tests (SPT’s), and relatively undisturbed sampling (with a modified California split-barrel sampler, 2 

inches inner diameter) were performed at the borings. Blow counts (SPT N values) were continuously 

recorded at 5 foot intervals during drilling. The SPT’s were performed in accordance with ASTM 

Test Method D1586-84 using a standard 1.4 inch I.D. sampler with a 140 lb. hammer dropped 30 

inches. Undisturbed tube soil samples were also obtained using the 2 inch I.D. modified California 

Split Spoon Sampler with 4 inch long brass liners. The liners were all sealed in the field. Caltrans 

operated drill rig models Mobile B-80 and CME-750 were used at the boring locations. 

 

The District 7 Surveys provided the location and elevation of the borings. Boring information, 

including exploration number, stationing, offset, ground surface elevation, boring depth, and date 

drilled are summarized in Table 1 below. 

 

Table 1 – Summary of Borings 

Exploration 

No. 

Station 

(ft) 

Offset 

(ft) 

Reference Line Surface 

Elev. (ft) 

Depth 

(ft) 

Date 

Drilled 

R-09-046 1223+58.6 54.5 Rt “Conn 2” Line +203.4 101.5 8/12/09 

R-09-047 1226+11.9 66.6 Lt “Conn 1” Line +186.1 120.3 10/20/09 

R-09-048 1229+10.1 74.0 Rt “Conn 2” Line +178.0 101.5 8/12/09 
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R-09-049 1229+40.0 61.1 Lt “Conn 1” Line +169.1 120.7 8/19/09 

R-09-050 1231+74.9 55.9 Rt “Conn 2” Line +202.0 101.5 8/11/09 

 

LABORATORY TESTING PROGRAM 

 

Selected soil samples were sent to the Department’s Transportation Laboratory in Sacramento and 

Los Angeles for laboratory testing. All laboratory tests were performed in accordance with ASTM 

standard procedures and California Test Methods. The summarized laboratory tests data are shown in 

Table 2, below: 

 

Table 2 – Summary of Laboratory Tests 

Test Standard No. of  Test Performed 

Mechanical Analysis CTM 202, 203 26 

Atterberg CTM 204 21 

Corrosion CTM 417, 422, 532 18 

Direct Shear ASTM D 3080 2 

  

 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

Regional Geology 

 

The site is located in the Peninsular Ranges Province in the Los Angeles Basin and is bounded to the 

northwest/north by the Santa Monica Mountains, to the southwest/south by the Newport-Inglewood 

Fault Zone, to the northeast/east by the Whittier fault and Puente Hills, and to the southeast by the 

Santa Ana Mountains and San Joaquin Hills. A thick Cenozoic sedimentary section underlies the site. 

 

Site Subsurface Conditions  
 

At the SB 710/5 Separation (Widen) site, embankment fill is approximately 19 to 24 ft thick at 

Abutment 1 and 23 to 27 ft thick at Abutment 10. Embankment fill is underlain by Holocene and 

older Quaternary alluvium (Qa and Qoa, Dibblee, 1989, Geologic Map of Los Angeles 7.5 minute 

Quadrangle). The Pliocene Fernando Formation (Tfsc, nonmarine sandstone and conglomerate and 

Tfr, marine claystone) most likely underlies the older alluvium at depth. 

 

Top of embankment ranges between approximately +200 to +206.0 ft elevations at Abutments 1 and 

10, respectively. The bottom of the embankment fill/top of alluvium extends down to between 

approximate elevations +179 to +160 ft (deepest part of cut for I-5 Freeway). Embankment fill is 

composed of loose to dense, silty sand, interlayered with clayey sand, sandy silt, and stiff to hard, 

sandy lean clay. Fill also contains trace to few gravel and sporadic trace to few asphalt and concrete 

fragments (6 to 8 in maximum length). Underlying undifferentiated Holocene/older Quaternary 

alluvium can be divided into 4 units in descending order. The upper alluvial unit, ranging from 

approximate elevations +179 to +160 ft down to +151 to 146 ft, and is composed of medium dense to 
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very dense (minor loose), sandy silt to silt, silty sand, and clayey sand interbedded with stiff to hard, 

sandy lean clay. The upper alluvial unit contains sporadic trace gravel and trace calcite filaments and 

nodules. The upper middle alluvial unit, ranging from approximate elevations +151 to +146 ft down 

to +134 to +130 ft, consists of generally stiff to hard, sandy lean clay and lean clay interbedded with 

minor medium dense, sandy silt. The lower middle alluvial unit, ranging from approximate elevations 

+134 to +130 ft down to +100 to +89 ft, consists of dense to very dense, sand and silty sand, clayey 

sand, and sandy silt interbedded with stiff to hard, sandy lean clay, lean clay, and silt. The lower 

middle alluvial unit also contains sporadic few gravel and shows iron oxide staining. The lower 

alluvial unit, ranging from approximate elevation +100 to +89 ft down to at least +48.4 ft, consists of 

dense to very dense, silty sand with sporadic gravel, sandy silt, clayey sand, and clayey gravel with 

sand interbedded with very stiff to hard, sandy lean clay. The lower alluvial unit contains sporadic 

few to little gravel within the sand and clay beds. The maximum boring depth extended down to 

120.7 ft (elevation +48.4 ft) within Boring R-09-049. Refer to the Log of Test Borings for further 

details, which will be sent as soon as completed. 

 

Groundwater 

 

Static groundwater was measured on February 25, 2010 at depth 109.9 ft (elevation +59.2 ft, 

NAVD88 datum). Groundwater was periodically measured within piezometer Boring R-09-049 

during the recent field exploration as shown in Table 3 below. 

 

  Table 3 – Recent Groundwater Monitoring 

Boring No. 

Ground Surface 

Elevation 

(ft) 

Depth to Water 

Below Surface 

(ft) 

Groundwater 

Surface Elevation 

(ft) 

 

Date Measured 

109.78 +59.3 11/16/2009 

109.90 +59.2 02/25/2010 R-09-049 +169.1 

110.90 +58.2 09/21/2010 

 

The As-Built LOTB’s for the original bridge and widening indicate that groundwater was not 

encountered at the site during the 1953 and 1964/1965 investigations. The deepest boring extended 

down to approximate current adjusted elevation +91 ft (+89 ft MSL). 

 

Table 4 shows historical groundwater elevations in the vicinity of the bridge obtained from the 

monitoring well records of Los Angeles County Department of Public Works (LACDPW) and 

California Department of Water Resources (DWR). Four (4) wells located within distances ranging 

from about 0.27 to 0.43 miles from the site indicate groundwater elevations (during last 70 years) 

lower than approximate current adjusted elevation +89.0 ft (+86.8 feet, MSL, depths greater than 76.5 

feet). The chart below shows recorded elevations based on NGVD29 datum (mean sea level, MSL) 

which requires about a 2 foot shift (add) to reach the current NAVD88 datum elevations. 
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Table 4 - Historic Groundwater Records near SB 710/5 Separation Bridge 

LACDP

W Well 

No. 

Well 

Distance 

and 

Direction 

from SB 

710/5 

Separatio

n 

Date 

Ground 

Surface 

Elevation 

(ft) 

Historic 
High 

Groundwate
r Elevation 

(ft) 

Date 

Historic Low 

Groundwater 

Elevation 

(ft) 

Date 

Recent 

Ground 

Water 

Elevation 

(ft) 

2828F 
0.28 mile 

NW  
4/26/95 +185.8 

+36.8 

(149.0) 
7/17/53 

-102.2 

(288.0) 
11/30/07 

+6.8 

(179.0) 

2828C 
0.27 mile 

SW 
11/30/07 +168.8 

+69.8 

(99.0) 
8/31/57 

-81.2 

(250.0) 
11/30/07 

+69.8 

(99.0) 

2838 
0.31 mile 

SE 
2/30/40 +163.3 

+86.8 

(76.5) 
1/31/57 

-102.2 

(265.5) 
9/30/05 

+14.8 

(148.5) 

2838A 
0.43 mile 

NE 
5/15/94 +174.2 

+66.2 

(108.0) 
8/31/57 

-82.8 

(257.0) 
11/30/07 

-20.8 

(195.0) 

*Values in parentheses indicate depth below the ground surface.  

 

Based predominantly on the recent 2009/2010 geotechnical investigation, As Built LOTB’s, and to a 

lesser extent the above historic groundwater review (which is not specifically on site), OGDS1 

considers groundwater level for bridge design to be at elevation +59.2 ft (based on current NAVD88 

datum). The anomalous historic high groundwater elevation was measured within Well No. 2838 

during the winter of 1940 and is much lower within recent measurements (elevation +14.8 MSL, 

measured September 2005). Groundwater elevation within Well No. 2838A has also dropped 

significantly during recent November 2007 measurements. Within Well No. 2828C, groundwater 

elevation is high even within recent November 2007 measurements, but the well is 0.27 miles 

southwest of the subject bridge and site specific measurements at the bridge are considered more 

appropriate for design groundwater. With the exception of Well No. 2828C, all other groundwater 

measurements are lower within recent measurements and well below design groundwater. 
 

SCOUR EVALUATION 

 

There is no possibility of scour at the site due to substantial distance from the Los Angeles River 

channel or other significant creeks. 
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CORROSION EVALUATION 
 

Corrosion test results for representative soil samples are presented in Table 5 below. The results show 

this area can be considered as non-corrosive to reinforced concrete and metal. 

 

Table 5 – Corrosion Test Summary 

Exploration 

No. 

Sample 

Depth  

(ft) 

pH 

Minimum 

Resistivity  

(ohm – cm) 

Sulfate 

Content 

(PPM) 

Chloride 

Content 

(PPM) 

R-09-047 10.0 – 11.5 6.87 910 200 130 

R-09-047 76.0 – 76.5 7.93 3700 N/A N/A 

R-09-047 85.0 – 86.5 8.35 2700 N/A N/A 

R-09-048 16.5 – 45.0 7.43 1500 N/A N/A 

R-09-048 61.5 – 65.0 7.53 2100 N/A N/A 

R-09-049 5.0 – 6.5 8.13 1951 N/A N/A 

R-09-049 10.0 – 36.5 6.81 1631 N/A N/A 

R-09-049 40.0 – 81.5 7.34 4408 N/A N/A 

R-09-049 81.5 – 120.7 7.38 5429 N/A N/A 

R-09-050 16.5 – 35.0 8.18 3400 N/A N/A 

R-09-050 46.5 – 65.0 7.69 1600 N/A N/A 

R-09-050 5.0 – 6.5 8.07 2500 N/A N/A 

R-09-050 70.4 – 70.7 7.82 1900 N/A N/A 

R-09-050 70.0-86.5 8.01 7508 N/A N/A 
Note: 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. For structural elements, the California Department of Transportation considers a site to be corrosive if 

one or more of the following conditions exist for representative soil and/or water samples taken at the site:    

Chloride concentration >500 ppm, sulfate concentration >2000 ppm, or the pH is <5.5. Corrosion mitigation is 

required if one or more of the 3 conditions noted above exists where structural elements are involved (Caltrans 

Corrosion Guidelines, September 2003).  

 

SEISMICITY 

 

Faulting and Seismicity 

  

The Upper Elysian Park Blind Thrust (EPBT) and the Puente Hills Blind Thrust (PHBT) faults, both 

recently identified by the California Geological Survey (CGS, 2003) as active Quaternary seismic 

sources, are the two nearest faults applicable to the site.  Caltrans has assigned a Maximum Credible 

Earthquake (MCE) of moment magnitude 7.0 and 7.25 to these faults, respectively.  Based on the 

CGS (2003) fault database, the closest site-to-fault rupture distance is about 3.5 mile (5.7 km) and 3.9 

mile (6.3 km) for the EPBT and PHBT faults, respectively.   

 

Based on the Sadigh et al (1997) attenuation relationships, the median Peak Bedrock Acceleration 

(PBA) at the site is estimated to be about 0.6g due to the MCE associated with each of these faults.  

The Peak Ground Acceleration (PGA) at the site is estimated to be about 0.52g and 0.53g due to the 
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MCE associated with the EPBT and PHBT, respectively.  Design PGA should be taken as 0.53g. 

Note that the Elysian Park (EPK) faults shown on the 1996 Caltrans’ California Seismic Hazard Map 

(CSHM) is replaced with the PHBT and EPBT faults and is no longer considered for bridge design.  

 

Potential Seismic Hazards 

This bridge site is outside mapped liquefiable zones as shown in the California Geological Survey 

(CGS) Map of Seismic Hazard Zones of Los Angeles 7.5 Minute Quadrangle (1999).  Considering 

the deep groundwater levels and the subsurface soils indicated in the recent field investigation, there 

is a low potential for liquefaction at the site. Consequently, the potential for seismically induced 

impacts such as settlement and lateral deformation of subsurface materials is remote. 

 

Design Ground Motion 

 

Based on the above deterministic seismic hazard information, the PHBT fault with an MCE of 7.25 

can be considered as the controlling seismic source for the bridge. For the purpose of selecting a 

standard SDC (2006) Acceleration Response Spectrum (ARS) curve, the design PBA is taken as 0.6g. 

The soil profile may be classified as Type D. The design ARS curve was obtained by modifying the 

standard SDC curve (for PBA = 0.6g, moment magnitude M = 7.25 ± 0.25, and soil profile type D) 

for the near-fault effects as specified in the SDC. The recommended modified ARS Curve and the 

coordinates of spectral accelerations are presented in Figure 1 and Table 6 below. 

 
Figure 1 - Recommended ARS curve for SB 710 / 5 Separation (Widen) 

Recommended ARS with 5% Damping for SB 710/5 Separation -Wdn 

(Br.No. 53-0788L) 
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Table 6 - Recommended Design ARS curve for Br. No. 53-0788L 
 

 
Surface Fault Rupture Hazard 

 

The project site is not located within any California Geological Survey (CGS) designated Earthquake 

Fault Zone (EFZ) or directly underlain by any fault considered active for bridge design. Therefore, 

the possibility of surface fault rupture hazard at the site is considered low. 

 

AS-BUILT FOUNDATION DATA 

 

Based on 1955 As-Built data the original bridge is supported on precast concrete piles for Abutments 

1 and 8, and Pier 7 and large spread footings for Piers 2 through 6. Based on 1967 As-Built data, 

Cast-In-Drilled-Hole (CIDH) concrete piles 16 through 72 in. diameter, with design loads ranging 

from 45 to 800 tons, were used to support the SB 710/5 Separation left side widening. For the 1997 

earthquake retrofit, based on As Built data (2002), 16 in. diameter CIDH piles with design loads of 

100 tons were added as perimeter piles and footings were also widened. For reference, the top 

elevations of the existing original bridge abutments are +200.5 ft (Abutment 1, south end of bridge) 

and +204.7 ft. (Abutment 8, north end of bridge), respectively. Approximate bottom of footing, 

cutoff, average and specified pile tip elevations are provided based on current NAVD88 datum [1955 

and 1967 As-Built plan elevations (based on NGVD29 datum, MSL) are shifted +2 ft to approximate 

the current datum elevations]. 

 

 

 

Spectral Acceleration (g) 
Period (s) 

Standard Modified 

0.010 
0.020 
0.030 
0.050 
0.075 
0.100 
0.120 
0.150 
0.170 
0.200 
0.240 
0.300 
0.400 
0.500 
0.750 
1.000 
1.500 
2.000 
3.000 
4.000 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.2366 
1.0062 
0.6378 
0.4464 
0.2471 
0.1546 

0.6003 
0.6003 
0.6003 
0.6003 
0.8934 
1.1315 
1.2590 
1.4033 
1.4802 
1.5496 
1.5784 
1.5811 
1.5484 
1.4767 
1.3602 
1.2074 
0.7653 
0.5357 
0.2965 
0.1855 
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Table 7 – 1955 “As Built” Pile Data  for SB 710/5 Separation (original bridge) 

Location 
Pile Type / 

Support Type 

Design Load 

/ Allowable 

Bearing 

Capacity 

Approximate 

Bottom of Footing 

Elevation (ft) 

Approximate 

Specified Pile Tip 

Elevation (ft) 

Abutment 1 Precast concrete
  
 45 tons 

1
 + 180.0 

2
 +157.0 

Pier 2 Spread footing  3 TSF +157.0  N/A 

Pier 3 Spread footing 3 TSF +157.0  N/A 

Pier 4 Spread footing 3 TSF +166.0  N/A 

Pier 5 Spread footing 3 TSF +159.0  N/A 

Pier 6 Spread footing 3 TSF +159.0  N/A 

Pier 7 Precast concrete
  
 45 tons

 1
 +176.0  +152.0 

Abutment 8 Precast concrete
  
 45 tons 

1
 +195.67 

2
 +152.0 

1) Actual resistance in nominal compression has not been verified / calculated by OGDS1 

2) Bottom of lowest footing elevation 

 
     Table 8 - 1967 “As Built” Pile Data for SB 710/5 Separation (Left side Widen) 

Location Pile Type 
1
 

Design 

Load  

(tons) 
2
 

Approximate 

Bottom of Pile 

Footing/Cutoff 

Elevation 
3
 

Approximate 

Average Pile Tip 

Elevation (ft) 

Abutment 1 16” Dia. CIDH (4) 45 +190.0 (33.4) +156.6 

Bent 2 60” Dia. CIDH (1) 400 +176.0 (34.2) +141.8 

Bent 3 72” Dia. CIDH (1) 750 +163.0 (61.0) +102.0 

Bent 4 72” Dia. CIDH (1) 750 +162.0 (62.0) +100.0 

Bent 5 72” Dia. CIDH (1) 650 +170.0 (69.5) +100.5 

Bent 6 72” Dia. CIDH (1) 650 +167.0 (66.0) +101.0 

Bent 7 72” Dia. CIDH (1) 750 +165.0 (64.0) +101.0 

Bent 8 60” Dia. CIDH (1) 800 +182.0 (81.0) +101.0 

Abutment 9 16” Dia. CIDH (22) 45 +195.67 (46.6) +149.1 

 1) Values in the parenthesis of the pile type column indicate number of piles 

 2) Actual resistance in nominal compression has not been verified/calculated by OGDS1 

3) Values in parenthesis indicate average length of piles 

  
     Table 9 - 2002 “As Built” Pile Data for SB 710/5 Separation (Earthquake Retrofit) 

Location Pile Type 
Design Load 

(tons) 
1
 

Bottom of Footing 

Elevation (ft) 

As-Built Specified 

Pile Tip Elevation 

(ft) 

Abutment 1 No foundation retrofit 

Pier 2 16” Dia. CIDH 100 +154.5 +110.0 

Pier 3 16” Dia. CIDH 100 +154.5 +110.0 

Pier 4 16” Dia. CIDH 100 +163.5 +110.0 

Pier 5 16” Dia. CIDH 100 +156.5 +110.0 
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Pier 6 16” Dia. CIDH 100 +156.5 +110.0 

Pier 7 16” Dia. CIDH 100 +174.0 +118.0 

Bent 3 16” Dia. CIDH 100 +153.5 +100.0 

Bent 4 16” Dia. CIDH 100 +153.5 +100.0 

Bent 5 16” Dia. CIDH 100 +160.0 +110.0 

Bent 6 16” Dia. CIDH 100 +155.5 +100.0 

Bent 7 16” Dia. CIDH 100 +155.5 +100.0 

Bent 8 16” Dia. CIDH 100 +174.0 +118.0 

Abutment 9 No foundation retrofit 

       1) Actual resistance in nominal compression has not been verified/calculated by OGDS1 

 

Note: It appears that there may be a discrepancy (6.0 to 9.5 ft difference) between Bottom of Footing 

Elevation for 1967 Widening vs. 2002 Retrofit of the widening. Retrofit bent pile footings are 

substantially lower. This needs to be verified by Structures Design. 

 

FOUNDATION RECOMENDATIONS 

 

The following recommendations are based on 1) the recent geotechnical investigation with lab test 

results, 2) dated structure plans (General and Foundation Plans, Typical Section, and Abutment 1 

Details with proposed left side Retaining Wall, received from September 30, 2009 through September 

21, 2010), bridge foundation design loads and design data sheet and Pile Data Table (dated August 23 

and September 13 through 23, 2010) with CIDH pile sizes provided by Structures Design, 3) and 

Layout L-12 (received July 21, 2010).  

 

Deep Foundations 

 

The geotechnical capacities of the proposed piles were evaluated using the design loads and pile sizes 

provided by OBDS2. Computer program SHAFT Version 5.0 and LPILE plus 5.0 were used for 

calculating CIDH pile/soil resistances and to determine specified pile tip elevations. OGDS1 

recommends CIDH piles varying in diameter from 16, 54, and 66 inches to support the left side 

widening. Pile details and elevations are shown in Tables 10, 11,and 12, below:  

 

General Foundation Information and Design Loads presented in Tables 10 and 11, respectively, were 

provided by Office of Structure Design 2.  
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* Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with continuous spans 

or multi-column bents, one inch for single span structures with diaphragm abutments, and two inches for single span structures with 

seat abutments. Different permissible settlement under service loads may be allowed if a structural analysis verifies that required level 

of serviceability is met.   

 

Table 11 - Foundation Design Loads 

Service-1 Limit State (kips) 
Strength Limit State 

(Controlling Group, kips) 

Extreme Event Limit State 

(Controlling Group, kips) 

Total Load 
Permanent 

Loads 
Compression Tension Compression Tension Support 

No. 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Per 

Support 

Max 

Per 

Pile 

Per 

Support

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 

Per 

Support 

Max 

Per 

Pile 

Abut 1 493 82 406 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 663 N/A 478 1076 1076 0 0 415 415 0 0 

Bent 3 761 N/A 558 1237 1237 0 0 461 461 0 0 

Bent 4 750 N/A 548 1217 1217 0 0 479 479 0 0 

Bent 5 692 N/A 506 1109 1109 0 0 421 421 0 0 

Bent 6 823 N/A 629 1284 1284 0 0 461 461 0 0 

Bent 7 680 N/A 500 1071 1071 0 0 399 399 0 0 

Bent 8 735 N/A 536 1179 1179 0 0 428 428 0 0 

Bent 9 650 N/A 460 1053 1053 0 0 392 392 0 0 

Abut 10 300 83 233 N/A N/A N/A N/A N/A N/A N/A N/A 

 

The Abutment Foundation Design Recommendations (Table 12, 16 inch diameter CIDH piles), Bent 

Foundation Design Recommendations (Table 13, both 54 and 66 inch diameter CIDH piles), and the 

Pile Data Table 14, prepared by OGDS1, are presented below.  

Table 10 - Foundation Design Data Sheet 

Pile Cap Size  

Support 

No. 

Design 

Method 

Pile 

Type/Diam

eter 

(in)  

Finished 

Grade 

Elevation 

(ft)  

Cut-off 

Elevation  

(ft) 
B 

(ft) 

L 

(ft) 

Permissible 

Settlement 

Under 

Service 

Load * 

(in) 

Number of 

Piles per 

Support 

Abut 1 WSD 

16 in CIDH 

(90 kips 

design load) 

189.81 

 

184.75 

186.25 

7.0 12.5 1.0 6 

Bent 2 LRFD 54 in CIDH  181.50 180.0 N/A N/A 1.0 1 

Bent 3 LRFD 66 in CIDH  166.0 164.0 N/A N/A 1.0 1 

Bent 4 LRFD 66 in CIDH  163.5 161.0 N/A N/A 1.0 1 

Bent 5 LRFD 66 in CIDH  169.0 168.0 N/A N/A 1.0 1 

Bent 6 LRFD 66 in CIDH  168.0 167.0 N/A N/A 1.0 1 

Bent 7 LRFD 66 in CIDH  168.5 165.0 N/A N/A 1.0 1 

Bent 8 LRFD 66 in CIDH  180.5 181.0 N/A N/A 1.0 1 

Bent 9 LRFD 54 in CIDH  184.0 183.0 N/A N/A 1.0 1 

Abut 10 WSD 

16 in CIDH 

(90 kips 

design load) 

198.25 193.50 10.25 13.0 1.0 6 
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Table 12 – Abutment Foundation Design Recommendations for SB 710/5 Separation (Lt side Wdn) 

LRFD Service-1 

Limit State Load 

(kips) 

Per Support 

Support 

Location 

Pile 

Type 

Finished 

Grade 

Elevation 

(ft) 

Cut-off 

Elevation 

(ft) 

Total Permanent 

LRFD Service-

1 Limit State 

Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance in 

Compression 

(kips) 

Design 

Pile Tip 

Elevations 

(ft) 

Specified 

Pile Tip 

Elevation 

(ft) 

Abut 1 

16” 

CIDH 

(90 

kips 

design 

load) 

189.81 

 

184.75 

186.25 

 

500 406 90 180 
139.0 (a) 

154.0 (c) 

159.0 (d) 
139.0 

Abut 10 

16” 

CIDH 

(90 

kips 

design 

load) 

198.25 193.50 300 233 90 180 
152.0 (a) 

 170.0 (c) 

167.0 (d) 
152.0 

Notes: 

1) Design pile tip elevations are controlled by: (a) Compression , (c) Settlement, and (d) Lateral Load, respectively.  

2) The CIDH specified tip elevation shall not be raised. 

3) Design pile tip elevation for Lateral Load is typically provided by SD but was calculated by OGDS1 upon request.                                 

 

Table 13 – Bent Foundation Design Recommendations for SB 710/5 Separation (Lt side Wdn) 

Required Factored Nominal Resistance 

(kips) 

Strength Limit Extreme Event Support 

Location 

Pile 

Type/

Diame

ter 

Cut-off 

Elevation 

(ft) 

Service-I 

Limit 

State  

Load per 

Support 

(kips) 

Total 

Permissible 

Support 

Settlement 

(inches) Comp. 

(ϕϕϕϕ=0.7) 

Tension 

(ϕϕϕϕ=0.7) 

Comp. 

(ϕϕϕϕ=1) 

Tension 

(ϕϕϕϕ=1) 

Design  

Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 

Bent 2 
54 in 

CIDH 
180.0 670 1 

1076/0.7= 

1537 
N/A N/A N/A 

79.0 (a-I) 

  141.0 (c) 

121.0 (d) 

79.0 

Bent 3 
66 in  

CIDH 
164.0 770 1 

1237/0.7= 

1767 
N/A N/A N/A 

64.0 (a-I) 

  100.0 (c) 

96.0 (d) 

64.0 

Bent 4 
66 in  

CIDH 
161.0 750 1 

1217/0.7= 

1739 
N/A N/A N/A 

65.0 (a-I) 

120.0 (c) 

91.0 (d) 

65.0 

Bent 5 
66 in 

CIDH 
168.0 700 1 

1109/0.7= 

1584  
N/A N/A N/A 

78.0 (a-I) 

129.0 (c) 

97.0 (d) 

78.0 

Bent 6 
66 in  

CIDH 
167.0 830 1 

1248/0.7= 

1783 
N/A N/A N/A 

68.0 (a-I) 

126.0 (c) 

92.0 (d) 

68.0 
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Bent 7 
66 in  

CIDH 
165.0 680 1 

1071/0.7= 

1530 
N/A N/A N/A 

80.0 (a-I) 

125.0 (c) 

93.0 (d) 
80.0 

Bent 8 
66 in  

CIDH 
181.0 740 1 

1179/0.7= 

1684 
N/A N/A N/A 

88.0 (a-I) 

135.0 (c) 

108.0 (d) 

88.0 

Bent 9 
54 in  

CIDH 
183.0 650 1 

1053/0.7= 

1504 
N/A N/A N/A 

78.0 (a-I) 

129.0 (c) 

119.0 (d) 

78.0 

Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (c) Settlement, and (d) Lateral Load, 

respectively. 

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

3) Design pile tip elevation for Lateral Load is typically provided by SD but was calculated by OGDS1 upon request.                                 

 

Table 14 – Pile Data Table for SB 710/5 Separation (Lt side Wdn), Br. No. 53-0788L 

Nominal Resistance (kips) 

Location Pile Type 

Compression Tension 

Design Pile Tip 

Elevation 

(ft) 

Specified Pile 

Tip 

Elevation 

(ft) 

Abut 1 16” CIDH 180 N/A 

139.0 (a) 

154.0 (c) 

159.0 (d) 
139.0 

Bent 2 54” CIDH 1540 N/A 

79.0 (a-I) 

141.0 (c) 

121.0 (d) 

79.0 

Bent 3 66” CIDH 1770 N/A 
64.0 (a-I) 

100.0 (c) 

96.0 (d) 

64.0 

Bent 4 66” CIDH 1740 N/A 
65.0 (a-I) 

120.0 (c) 

91.0 (d) 

65.0 

Bent 5* 66” CIDH 1590 N/A 
78.0 (a-I) 

129.0 (c) 

97.0 (d) 

78.0 

Bent 6 66” CIDH 1790 N/A 
68.0 (a-I) 

126.0 (c) 

92.0 (d) 

68.0 

Bent 7 66” CIDH 1530 N/A 
80.0 (a-I) 

125.0 (c) 

93.0 (d) 
80.0 

Bent 8* 66” CIDH 1690 N/A 
88.0 (a-I) 

135.0 (c) 

108.0 (d) 

88.0 
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Bent 9* 54” CIDH 1510 N/A 
78.0 (a-I) 

129.0 (c) 

119.0 (d) 

78.0 

Abut 10 

 
16” CIDH 180 N/A 

152.0 (a) 

170.0 (c) 

167.0 (d) 
152.0 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load 

2) Design tip elevations for Bents are controlled by: (a-I) Compression (Strength Limit), (c) Settlement, (d) 

Lateral Load 

3) The CIDH specified tip elevation shall not be raised. 

4) * = Isolation casing proposed at Bents 5, 8, and 9.  Isolation casing bottom tip elevations assumed at +163.0 

(Bent 5), +174.5 (Bent 8), and +180.0 (Bent 9) from information supplied by Structures Design. 

 
Pile lengths were computed based on the provided design loads and the observed subsurface 

conditions. The analysis was conducted based on the assumption that proposed CIDH piles would 

derive geotechnical capacity from skin friction only (100%). 

 

Abutment 1 (Left Side) Retaining Wall 

 

Abutment 1 (Left Side) Retaining Wall Plans (Abutment Details No. 3) showing pile footing 

footprint, elevation, and typical section were received September 8, 2010, along with pile data table 

information. The plan shows the proposed Abutment 1 (Left Side) Retaining Wall is 53 ft 9 in length 

and varies from 14 to 6 ft height. The retaining wall is Type 1. CIDH piles, 16 in diameter (90 kip 

design load) are recommended to support this retaining wall as shown in Table 15 below. 

 

Table 15 – Pile Data for Retaining Wall at Abutment 1 (Left Side), SB 710/5 Separation Widen 

Wall 

Location/Design 

Height 

(ft) 

Pile 

Type/Diameter 

(in) 

Cut-off 

Elevation 

(ft) 

Service 

Load 

per Pile 

(kips) 

Required 

Nominal 

Resistance in 

Compression 

(kips) 

Specified 

Pile Tip 

Elevation 

(ft) 

Abut 1 Lt RW 

H=14 
16 in CIDH 185.50 90 180 +140.0 

H=10 16 in CIDH 188.75 90 180 +143.0 

H=8 16 in CIDH 191.25 90 180 +146.0 

H=6 16 in CIDH 194.25 90 180 +149.0 

 

A minimum cover of 1.5 ft is required over the retaining wall footing. 

 

Settlement at Approach Fills 

 

Fills can be placed in accordance with Section 19-6 of the Caltrans Standard Specifications (May 

2006). End dumping is not permitted. At Abutments 1 and 10 areas, additional sliver fills are 

estimated to range from 24 to 27 ft height. Calculated maximum settlement (Hough’s Method) is up 
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to 2 inches at Abutments 1 and 10. OGDS1 recommends a fill settlement waiting period of up to 30 

days for the widening. However, the actual settlement period will be determined by the structure 

representative on the basis of settlement data in the field and the above waiting period may be 

adjusted accordingly. 

 

NOTE TO DESIGNER 

    

The recommendations contained in this report are based on specific project information regarding 

bridge location, pile type, finished grade elevation, cut-off elevation and service load that has been 

provided to our office. If any conceptual changes are made during final project design, this office 

should review those changes to determine if these included foundation recommendations are still 

applicable.   

 

CONSTRUCTION CONSIDERATIONS 

 

1. Design groundwater is considered to be at approximate elevation +59.2 ft. All CIDH piles  

terminate above design groundwater elevation but no overdrilling should be allowed so that 

piles can be constructed under dry conditions. CIDH pile construction, during typical low 

water months (such as summer) is recommended by OGDS1. 

2. The contractor shall be required to clean out the bottom of the CIDH pile boring prior to 

placing the cage and the concrete. 

3. OGDS1 recommends concrete placement for construction of the CIDH piling shall be 

completed within the same day that excavation of the drilled hole has been completed. 

Otherwise, a suitable alternative must be proposed to control caving if concrete placement 

cannot be completed the same day as drilling. 

4. Moderate to minor caving and sloughing should be anticipated during excavation of the pile 

boring and during CIDH pile construction. 

5. All earthwork is expected to be carried out by conventional equipment. Fill should be placed 

as specified in Section 19-6 of the Caltrans Standard Specifications (May 2006). If imported 

materials are used to construct the new fill embankment, the material should be tested during 

grading to assess expansion potential. Only non-expansive soils or soils having a low 

expansion potential (EI<50) should be used in the Soil Expansion Exclusion Zone in bridge 

approach embankment and within 10 ft of the roadbed sub-grade elevation. 
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If you have any questions or need further information, please contact Kevin Lai at (213) 620-2344 or 

Shiva Karimi at (213) 620-2146. 

 

Prepared by:  Date:  09/23/10    Supervised by:  Da09/23/10 

 

 

 

 

KEVIN LAI,        SHIVA KARIMI, CHIEF, Ph.D., G.E. 

Transportation Engineer    Senior Transportation Engineer 

Office of Geotechnical Design – South 1  Office of Geotechnical Design – South 1 

Branch D      Branch D 

 

 

           Reviewed by:     Dated:  09/23/10        

 

 

 

 

 

JOE PRATT, C.E.G. NO. 2141     

Engineering Geologist      

Office of Geotechnical Design South 1    

 Branch D                                                              

 

 

 

 

 

 

 

 
cc:       

District Project Manager James S. Hsu James_s_Hsu@dot.ca.gov 

GS Corporate Mark Willian Mark_Willian@dot.ca.gov 

District Construction R.E. Pending File  TBD 

Structure Construction R.E. Pending File  RE_Pending_File@dot.ca.gov 

DES Office Engineer, Office of PS&E Efren Ancheta Efren_Ancheta@dot.ca.gov 

District Materials Engineer Kirsten Stahl Kirsten_Stahl@dot.ca.gov 
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