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DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT CORPS OF ENGINEERS
P.0. BOX 532711
LOS ANGELES, CALIFORNIA 90053-2325

November 23, 2009

REPLY TO

ATTENTION OF:

Office of the Chief
Regulatory Division

DEPARTMENT OF THE ARMY NATIONWIDE PERMIT AUTHORIZATION

Matthew Cugini, Senior Engineer

Attention: Maggi Elgeziry

California Department of Transportation, District 12
3337 Michelson Drive, Suite 380

Irvine, California 92612

Dear Mr. Cugini:

This is in reply to your correspondence (File No. SPL-2009-00401-SCH) dated
November 18, 2009, for a Department of the Army Permit to temporarily discharge 0.006
acres of fill onto non-wetland waters of the U.S., in association with the El Modena-
Irvine Channel Bridge Widening Project. The project will widen the westerly side of the
existing El Modena-Irvine Channel Bridge 14 feet. The bridge widening work involves
constructing a temporary dirt ramp to access the channel bottom from the levee,
excavating both channel walls to drive concrete pre-cast piles as abutment foundation,
erecting falsework at the channel bottom and on both levees; and placing reinforced
steel and pouring concrete at the bridge abutments and the bridge deck. (see attached
figures). The receiving water impacted in association with this project is the El
Moderna-Irvine Channel, which drains into San Diego Creek. The proposed work will
take place along the south bound Interstate-5 (I-5) at the El Modena-Irvine Channel
Bridge within the City of Irvine, Orange County, California.

Based on the information you have provided, the Corps of Engineers has
determined that your proposed activity complies with the enclosed terms and
conditions of Nationwide Permit No. 33 Temporary Construction, Access, and
Dewatering, as described in enclosure 1.



Furthermore, you must comply with the folloWing non-discretionary Special
Conditions:

1. The permittee shall abide by the terms and conditions of the Clean Water Act Section
401 Certification (30-2009-40) dated November 16, 2009

2. Staging, storage, fueling, and maintenance of equipment and materials shall be
located outside of waters of the U.S.

3. The permittee shall provide notification, either written or verbal, to the Corps of
Engineers at least one week prior to the start of work as to the begin and end dates of
construction.

4. A copy of the permit shall be on the job site at all times during construction. The
permittee shall provide a copy of this permit to all contractors, subcontractors, and
forepersons. The permittee shall require that all contractors and forepersons read this
authorization in its entirety and acknowledge they understand its contents and their
responsibility to ensure compliance with all general and special conditions contained
herein. The permittee shall hold a pre-construction meeting with the contractor(s), the
Corps of Engineers, and other appropriate resource agencies to discuss the special
conditions of this authorization, as well as other relevant approvals.

5. Diversion or blocking of tidal influence and/or dewatering of the construction site are
not authorized by this verification.

6. All temporarily disturbed areas shall be returned to pre-project conditions.

This letter of verification is valid through 12/23/2011. All nationwide permits
expire on March 18, 2012. It is incumbent upon you to remain informed of changes to
the nationwide permits. If the Corps of Engineers modifies, reissues, or revokes any
nationwide permit at an earlier date, we will issue a public notice announcing the
changes.

A nationwide permit does not grant any property rights or exclusive privileges.
Also, it does not authorize any injury to the property or rights of others or authorize
interference with any existing or proposed Federal project. Furthermore, it does not
obviate the need to obtain other Federal, state, or local authorizations required by law.

Thank you for participating in our regulatory program. If you have any questions,
please contact Sophia Huynh of my staff at 213.452.3357 or via e-mail at
Sophia.C.Huynh@usace.army.mil.



Please be advised that you can now comment on your experience with
Regulatory Division by accessing the Corps web-based customer survey form at:

http://per2.nwp.usace.army.mil/survey.html.

Sincerely,

Stébhanie J. Hall
Senior Project Manager
Enclosure Regulatory Division



LOS ANGELES DISTRICT
U.S. ARMY CORPS OF ENGINEERS

CERTIFICATION OF COMPLIANCE WITH
DEPARTMENT OF THE ARMY NATIONWIDE PERMIT

Permit Number: SPL-2009-00401-SCH
Name of Permittee:  California Department of Transportation, Matthew Cugini,

Date of Issuance: November 23, 2009

Upon completion of the activity authorized by this permit and any mitigation
required by the permit, sign this certification and return it to the following address:

U.S Army Corps of Engineers
Regulatory Division
ATTN: CESPL-RG-SPL-2009-00401-SCH

Please note that your permitted activity is subject to a compliance inspection by
an Army Corps of Engineers representative. If you fail to comply with this nationwide
permit you may be subject to permit suspension, modification, or revocation procedures
as contained in 33 CFR 330.5 or enforcement procedures such as those contained in 33
CFR 326.4 and 326.5.

I hereby certify that the work authorized by the above referenced permit has
been completed in accordance with the terms and conditions of the said permit, and
required mitigation was completed in accordance with the permit condition(s).

Signature of Permittee Date
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Q California Regional Water Quality Control Board
Santa Ana Region

i 3737 Main Street, Suite 500, Riverside, California 92501-3348
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Secretary for www.waterboards.ca.gov/santaana Governor
Environmental Protection

November 16, 2009

Matthew Cugini

Senior Engineer

California Dept. of Transportation (District 12)
3337 Michelson Drive, Suite 380

Irvine, CA 92612

CLEAN WATER ACT SECTICN 401 WATER QUALITY STANDARDS
CERTIFICATION FOR THE EL MODENA-IRVINE CHANNELBRIDGE WIDENING
PROJECT TO ADD AN AUXILLARY S/B LANE FROM TUSTIN RANCH ROAD TO
JAMBOREE ROAD AND WIDEN JAMBOREE ROAD OFF RAMP, CALIFORNIA
DEPARTMENT OF TRANSPORATION, DISTRICT 12 (ACOE REFERENCE NO. NOT
AVAILABLE)(RWQCB REF. NO. 302009-40)

Dear Mr. Cugini:

On September 16, 2009, we received an application for Clean Water Act Section 401
Water Quality Standards Certification (Certification) for the proposed bridge widening
and improvements to a section of Interstate 5 between Tustin Ranch Road and
Jamboree Road in the City of Tustin, Orange County. On October 13, 2009, this office
notified your office that the application for certification was incomplete, due to the lack of
California Environmental Quality Act (CEQA) documents and because the required fee
had not been submitted. On the same date, this office received the required
supplemental information necessary to complete the application.

This letter responds to your request for certification that the proposed project, described
in your application and summarized below, will comply with State water quality
standards outlined in the Water Quality Control Pian for the Santa Ana River Basin
(19995) (Basin Plan) and subsequent Basin Plan amendments:

Project Description: The westerly side of the existing one-span El Modena-Irvine
Channel Bridge will be widened 14 feet, and an 1500-foot
second auxiliary southbound lane on Interstate-5 from Tustin
Ranch Road to Jamboree Road will be added. The project
will involve: 1) constructing a temporary dirt ramp to access
the channel bottom from the levee; 2) excavating both
channel walls to drive concrete precast piles as abutment

California Environmental Protection Agency
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CalTrans

Receiving water:

Fill area:
Dredge/Fill volume:

Federal permit:

= November 16, 2009

foundation; 3) erecting falsework at the channel bottom and
on both levees; and 4) placing reinforced steel and pouring
concrete at the bridge abutments and the bridge deck. The
project will not require the diversion of stream flow within the
work area. The project is located within Section 64 of
Township 5 South, Range 9 West, of the U.S. Geological
Survey Tustin, California, 7.5-minute topographic quadrangle
map (33°43’16.98" N/-117°47°53.95" W).

El Modena-Irvine Channel, which drains into San Diego
Creek.

Area of temporary access ramp and falsework pads
240 cu. ft.

U.S. Army Corps of Engineers Nationwide Permit No. 33.

You have proposed to mitigate water quality impacts as described in your Certification
application and subsequent application submittals. The proposed mitigation is

summarized below:

Onsite Water Quality Standards Mitigation Proposed:

o The project will occur outside of the rainy season.
e Pre-construction ground elevations will be restored upon completion of work.
e Areas where riparian vegetation is removed will be re-vegetated with native

riparian plants.

e The work area will be delineated with fencing or other appropriate means to the
minimal area necessary.

e Construction-phase best management practices (BMPs), such as silt fencing,
gravel bags, and vehicle fueling and maintenance activity restrictions, will be
employed to reduce the discharge of pollutants in storm water runoff from the

site.

Offsite Water Quality Standards Mitigation Proposed:

Should the proposed project impact state- or federally-listed endangered species or
their habitat, implementation of measures identified in consultation with U.S. Fish and
Wildlife Service and the California Department of Fish and Game will ensure those

California Environmental Protection Agency
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CalTrans -3- November 16, 2009

impacts are mitigated to an acceptable level. Appropriate Best Management Practices
will be implemented to reduce construction-related impacts to Waters of the State
according to the requirements of Order No. 99-06-DWQ, commonly known as the
CalTrans Storm Water Permit.

Construction de-watering discharges may be regulated under Regional Board Order No.
R8-2009-0003, General Waste Discharge Requirements for Discharges to Surface
Waters that Pose an Insignificant (De Minimus) Threat to Water Quality. For more
information, please review Order No. R8-2009-0003 at:
www.waterboards.ca.gov/santaana.

You have applied for a Nationwide Permit from the U.S. Army Corps of Engineers in
compliance with Section 404 of the Clean Water Act. Pursuant to the California
Environmental Quality Act (CEQA), the Regional Board has determined that the
proposed project is categorically exempt from provisions of CEQA under Guidelines
Section 15301 for the minor alteration of existing structures or facilities where existing
uses are not expanded.

This 401 Certification is contingent upon the execution of the following
conditions:

1. The discharger must maintain a copy of this Certification at the project site
during construction.
7.7 The discharger must implement an effective combination of best

management practices to maintain or restore the physical integrity of the
affected waters of the State for the purpose of protecting its beneficial
uses. The discharger must implement a corresponding post-construction
monitoring program to assure that the proposed project does not result in
permanent impacts to the water's physical integrity.

Under California Water Code, Section 1058, and Pursuant to 23 CCR §3860, the
following shall be included as conditions of all water quality certification actions:

(a) Every certification action is subject to modification or revocation upon
administrative or judicial review, including review and amendment pursuant
to Section §13330 of the Water Code and Article 6 (commencing with
Section 3867) of this Chapter.

(b)  Certification is not intended and shall not be construed to apply to any
activity involving a hydroelectric facility and requiring a FERC license or an
amendment to a FERC license unless the pertinent certification application

California Environmental Protection Agency
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CalTrans -4 - November 16, 2009

was filed pursuant to Subsection §3855(b) of this Chapter and that
application specifically identified that a FERC license or amendment to a
FERC license for a hydroelectric facility was being sought.

(c)  Certification is conditioned upon total payment of any fee required under
this Chapter and owed by the applicant.

Although we anticipate no further regulatory involvement, if the above stated conditions
are changed, any of the criteria or conditions as previously described are not met, or
new information becomes available that indicates a water quality problem, we may
formulate Waste Discharge Requirements.

In the event of any violation or threatened violation of the conditions of this certification,
the violation or threatened violation shall be subject to any remedies, penalties, process
or sanctions as provided for under state law. For purposes of section 401(d) of the
Clean Water Act, the applicability of any state law authorizing remedies, penalties,
process or sanctions for the violation or threatened violation constitutes a limitation
necessary to assure compliance with the water quality standards and other pertinent
requirements incorporated into this certification.

In response to a suspected violation of any condition of this certification, the Santa Ana
Regional Water Quality Control Board (Regional Board) may require the holder of any
permit or license subject to this certification to furnish, under penalty of perjury, any
technical or monitoring reports the Regional Board deems appropriate. The burden,
including costs, of the reports shall be reasonable in relation to the need for the reports
and the benefits to be obtained from the reports.

In response to any violation of the conditions of this certification, the Regional Board
may add to or modify the conditions of this certification as appropriate to ensure
compliance. Pursuant to California Code of Regulations Section 3857, we will take no
further action on your application. Please notify our office five (5) days before
construction begins on this project.

California Environmental Protection Agency
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CalTrans -5- November 16, 2009

This letter constitutes a Water Quality Standards Certification issued pursuant to Clean
Water Act Section 401. | hereby issue an order certifying that any discharge from the
referenced project will comply with the applicable provisions of Sections 301 (Effluent
Limitations), 302 (Water Quality Related Effluent Limitations), 303 (Water Quality
Standards and Implementation Plans), 306 (National Standards of Performance), and
307 (Toxic and Pretreatment Effluent Standards) of the Clean Water Act, and with other
applicable requirements of State law. This discharge is also regulated under State
Water Resources Control Board Order No. 2003-0017-DWQ (Order No. 2003-0017-
DWQ), “General Waste Discharge Requirements for Dredge and Fill Discharges That
Have Received Water Quality Certification” which requires compliance with all
conditions of this Water Quality Standards Certification. Order No. 200-0017-DWQ is
available at www.swrcb.ca.gov/resdec/wgorders/2003/wgo/wqo2003-0017.pdf.

Should there be any questions, please contact Marc Brown at (951) 321-4584, or Mark
Adelson at (951) 782-3234.

Sincerely,

GERARD J. THIBEAULT
Executive Officer

cc (via electronic mail):
U. S. Army Corps of Engineers, Los Angeles Office — Jason Lambert
State Water Resources Control Board, OCC — Erik Spiess
State Water Resources Control Board, DWQ-Water Quality Certification Unit -
Bill Orme
California Department of Fish and Game — Naeem Siddiqui
U.S. EPA, Supervisor of the Wetlands Regulatory Office WTR- 8 — Eric Raffini
and Dave Smith

w:\afischer\d01\certifications‘\el modena-irvine channel bridge wideningt 302009-40.doc
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COUNTY PROPERTY PERMIT Page Lof 2

4/22/2010
2009-00470 ENCROACHMENT PERMIT
Verma, Amit 1:14:59 PM
INSPECTION PHONE COUNTY OF ORANGE PermitNo:  2009-00470
714-567-7804 OC Public Works Effective Date:
County Property Permits v : 3/15/2010
Inspection office shall be notified at |east Main Office: 300 North Flower Street, 12:00 AM
TWO (2) WORK DAYSPRIOR to Santa Ana, California 92703-5001 Expiration Date: 3/14/2011
commencing permitted use. FAILURE  or P.O. Box 4048, Santa Ana, California 92702-4048 12:00 AM
TO OBTAIN INSPECTION SHALL (714) 834-3474 or (714) 834-5529 .
VOID THISPERMIT Fax: (714) 835-7425
PERMITTEE FACILITY
Cdlifornia Department of Transportation - District 12 (Cal Trans) Type Facility Name Number

3337 Michelson Drive, Suite 380 EL MODENA-IRVINE CHANNEL  FO7

Irvine, CA 92612-8894
949-724-2020

Contact Person  Roger Kao or Dinh Le
Telephone No. 949-724-2020

PERMITTED USE: User of County property is hereby authorized as follows, subject to provisions attached hereto:

Temporary access to construct and maintain a 14-feet bridge extension for the Inter-State Route 5 (1-5) Widening Project within a portion of
Orange County Flood Control District's El Modena-Irvine Channel (FO7) right-of-way, per attached plans, provisions, and to the satisfaction
of the assigned County inspection personnel.

PERMITTED USE NOT EFFECTIVE UNTIL APPROVED BY THE ASSIGNED COUNTY INSPECTOR.

NO WORK (INCLUDING MOBILIZATION) SHALL BEGIN UNTIL THE PROJECT STORM WATER POLLUTION PREVENTION
PLAN (SWPPP) HAS BEEN REVIEWED AND ACCEPTED BY THE COUNTY OF ORANGE.

THISPERMIT ISNOT VALID UNTIL THE PERMITTEE FIRST OBTAINS A RIDER TO THISPERMIT TO ADD THE SELECTED
CONTRACTOR AND SUBMIT THE CONTRACTOR'SVALID INSURANCE THAT MEETS COUNTY INSURANCE
REQUIREMENTS TO COUNTY PROPERTY PERMITS.

THISENCROACHMENT PERMIT ISFOR ACCESSONLY. IF THE PERMITTEE/CONTRACTOR INTENDS TO STAGE
MATERIALS OR EQUIPMENT WITHIN THE COUNTY R/W, A SEPARATE ENCROACHMENT PERMIT MUST BE OBTAINED
AND EXECUTED PRIOR TO START OF CONSTRUCTION.

CEQA Code 1 SWPPP:  Yes

LOCATION OF WORK:
El Modena-Irvine Channel (FO7) at 1-5

Dimension/Type: 14-feet Bridge extension Thomas Brother: 830;E6 Area: Tustin
PERMITTEE'SACCEPTANCE: COUNTY APPROVAL:
SIGNATURE ON FILE e e
Uribe, Carolyn 3/15/2010

PERMIT AND APPROVED PLANS SHALL BE MAINTAINED ON JOB SITE. PERMITTEE SHALL COMPLY WITH
REGULATIONS PRINTED ON REVERSE SIDE OF PERMIT AND ATTACHMENTS. ALL UNDERGROUND WORK
REQUIRES PRIOR 'UNDERGROUND SERVICE ALERT' COMPLIANCE. THISPERMIT IS NON-TRANSFERABLE.

Note: Surety will not berefunded until Final I nspection is performed and submitted to County Property Per mits.



ENCROACHMENT PERMIT Pege 20t 2

CONSIDERATION:

Types PWO# Permit Fees Surety Penalty Total Total Fees: 0.00
FE EF68120 0.00 (2071) 0.00 (2091) 0.00 0.00

Surety Paid By: TUF Invoice Paid By:

Contractor: 1B

Engineer:

I nspection: Subdivision & Permits Inspection CC:. Operations & Maintenance

PERMIT INSPECTORS REPORT: DATE WORK COMPLETED:

The permitted work was completed in satisfactory manner per instructions and/or the as-built plans and inspectorsreport submitted herewith for county
files

Remarks:

I nspector:
Date
Permit Superintendent:

Date

Refund Recommended By:
Date

Refund Approved By:
Date:




State of California Business, Transportation and Housing Agency

M emoran d um- Flex your power!
Be energy efficient!
To:  TRACI MENARD
Senior Bridge Engineer pate:  October 15, 2009
Design Branch 15 File:  12-ORA-005, PM 27.6
EA: 12-0G9901
El Modena-Irvine
Attention: Gabriel Galo Bridge Widening
Bridge No. 55-0655
From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services
Office of Geotechnical Design South 1
Branch B
subject: Third Revised Foundation Report For The I-5 El Modena-Irvine Channel Bridge Widening

Per your request dated May 7, 2009, Geotechnical Design South 1 — Branch B has prepared this
revised Foundation Report (FR) for widening the southbound side of El Modena — Irvine Channel
Bridge at I-5 PM 27.6. This revised report replaces the original FR for this project dated August
05, 2009. The recommendations provided below are based on the following:

e Review of a Foundation Study dated January 1954, a Foundation Recommendations Report
dated July 07, 1987 and As-Built Log of Test Borings (LOTB) dated August 04, 1958 and
August 15, 1991.

e A Geotechnical investigation, which included the drilling of two (2) soil boring and one
(1) Cone Penetration Sounding (CPT) positioned within the immediate vicinity of the
proposed bridge widening.

e Laboratory test results and engineering analysis for the project.
The initial Foundation Report for the project was submitted on August 05, 2009. A revised report
containing additional recommendations for the two (2) bridge wing walls was submitted on August
19, 2009. This submittal includes amendments to Table 4, where minor changes to wing walls for

Abutment 1 have been implemented. The design parameters to the revised re-design remain
unchanged.

1.0 PROJECT DESCRIPTION
1.1 Existing Structures
El Modena - Irvine Channel crosses 1-5 at a skew of approximately 20°. The channel flows in a

southerly direction. The existing structure is a simply supported single-span; CIP/PS box (26)
Girder Bridge with open-end Reinforced Concrete (RC) seated abutments, all on driven RC piles.

“Caltrans improves mobility across California”



MS. TRACI MENARD El Modena/Irvine Channel

October 15, 2009 Bridge No. 55-0655
Page 2 12-0G9901

In July 1956 the existing two-lane bridge structure was removed to build a new bridge. This
second bridge was removed and subsequently completed in 1991.

1.2 Proposed Structures

Based on the typical section of the planning study, the project proposes to widen the southbound
(SB) side of the E1 Modena - Irvine Channel Bridge by a width of 13°-9”.

The proposed foundation type for the abutment walls is driven piles. Existing as well as proposed
plans are included in Appendix A

2.0 GEOTECHNICAL INVESTIGATION

The Geotechnical investigation consisted of reviewing available information pertaining to the site
and the drilling of two borings (R-08-004 & 005) with a CME 75 drill rig, coordinated by OGDS-
1. The depth of the boring exploration varied between 51.5 and 76.5 feet below the I-5 street level.
An additional CPT (CPT-2) was also advanced to a depth of 76.5 feet below the surface. A
summary of the exploration locations and depths is listed in Table 1.

Table No. 1 — Summary of Boring Locations

Boring Location Station Offset, ft Elevation, ft
R-08-004 1-5 SB shoulder , 1503+99.07 -104.04 Lt 84.35
R-08-005 1-5 SB shoulder 1500+21.25 -130.29 Lt 86.08

CPT-2 1-5 SB shoulder 1502+47.55 -110.02 Lt 85.09

The borings were logged and sampled using Standard Penetration Test (SPT) and California
Modified Samplers (CMS), obtained at 5-foot intervals. The samples were driven using a 140 lb
hammer falling freely for 30-inches for a total penetration of 18 inches. In some instances and
when possible, some of the CMS samples were obtained by pushing the sampler into native soil.
Following drilling, sampling, and logging, boring R-08-004 was backfilled with Bentonite-Grout
mix and patched with asphalt patch at the surface. Boring R-08-005 was subsequently converted
into a temporary peizometer to monitor static ground water elevations at the site. The CPT
sounding was advanced with a Vertek 20-ton CPT Rig to a depth of 76.5 feet below the I-5 street
level. The site lithology will be presented on a Log of Test Borings (LOTB) sheet, which will be
delivered at a later date. The exploratory location map is shown in Appendix B.

3.0 LABORATORY TESTING

Laboratory testing was performed on selected SPT and California Modified undisturbed samples
from the borings. Laboratory testing included moisture density, Mechanical Analysis, Atterberg
Limits, Unconfined Compression and corrosion. Samples submitted for testing were analyzed at a
Department of Transportation laboratory. Testing was performed in accordance with California

“Caltrans improves mobility across California”



MS. TRACI MENARD El Modena/Irvine Channeli

October 15, 2009 Bridge No. 55-0655
Page 3 12-0G9901

Test Methods and/or ASTM procedures (see Table No.2). Laboratory test results are included as
Appendix C.

Table No. 2 — Laboratory Test Methods

Test Standard
Moisture CTM 226
Unit weight CTM 212
Mechanical Analysis of Soils CTM 201, 202, 203
Atterberg Limits CTM 204
Unconfined Compression ASTM D2166
Corrosion — Resistivity, pH, Chloride & Suifate CTM 417, CTM 422, CTM 643
Content.

Corrosion testing was performed on selected soil samples. Testing was performed in the Translab Soils
Laboratory.

3.0 GEOLOGY

3.1 Regional Geology .
The site is within the Los Angeles Basin of the Peninsular Ranges geomorphic province. The
Peninsular Ranges province is composed of mountain ranges that are oriented roughly northwest-
southeast, which roughly parallel the San Andreas fault. The Los Angeles Basin is an alluvium
filled basin that is up to several miles thick at its deepest point. The bridge site is located in central
Orange County.

3.2 Site Geology

The site is located in the Los Angeles Basin, and is underlain by alluvium derived from the
surrounding mountains. The alluvium is composed of various amounts of clay, silt, and sand. The
topography is relatively level.

4.0 SUBSURFACE CONDITIONS
Based on the geotechnical investigation, the underlying material is mostly sandy silts and clays to

approximately elevation +25. There are discontinuous thin sandy beds between elevations +55 to
+40. Below elevation +25 feet are dense sands and sand mixtures.

The encountered fine-grained soils with the upper 45 feet below the cut off elevation (clays/silts)

are in a medium stiff to very stiff state, with SPT blow counts between 7 and 29. The thin
interbeded sandy lenses with that zone are in a Medium Dense state with SPT blow counts

“Caltrans improves mobility across California”
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between 12 and 16. The soils below the upper zone consist of very dense sands and hard clays,
with SPT blow counts between 70 and 90.

4.1 Ground Water

According to our latest groundwater-monitoring episode on 7/15/09, the static level was an
elevation of 61.93 feet in boring R-08-005, (a depth of 24.15 feet below the I-5 freeway level).
This is consistent with previous ground water measurements and Department of Water Resources

records. This roughly coincides with the bottom of the channel, which is a likely maximum ground
water elevation.

5.0 SEISMICITY

The San Joaquin Hills Blind Thrust Fault with an MCE = 7.0 is the controlling fault for this
bridge. The closest site-to-fault rupture surface distance is about 4.6 km. Based on the attenuation
relationship by Sadigh et al (1997), the median peak or design PBA for this bridge should be taken
as 0.6g. The design PGA is estimated to be about 0.55g. The attached ARS was developed by
modifying the standard SDC ARS for M=7.25+/-0.25, PBA=0.6g, Soil Profile Type D. The
modifications were introduced due to near fault effects as per the SDC. The ARS curve and
associated data is included in Appendix D.

5.1 Liquefaction Evaluation

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 in a site. Given
the predominant fine-grained nature of the subsurface soil, and dense sands beneath the static
groundwater level at the site, the potential for Liquefaction is considered to be low.

6.0 CORROSIVITY
Per section 4.1 of the Corrosion Technology Branch Guidelines a corrosive area is defined as an
area where the soil and/or water contains more than 500 PPM of chlorides, more than 2000 PPM

of sulfates, or has a pH of 5.5 or less.

Table No. 3- Corrosion Test Results

Boring | Sample | Minimum pH Chloride Sulfate
Depth | Resistivity Content Content
(ft.) * (PPM) (PPM)
(ohm-cm)
R-08-004 | 25-26.5 950 7.95 27 198
R-08-005 5-6.5 740 7.92 10 1516

Note: For corrosion definitions refer to "Memo to Designers” 3-1.
e The Corrosion Technology Branch policy states that if the minimum resistivity is greater than 1000 ohm-cm the area is
considered to be non-corrosive and sulfate and chloride contents are not tested (NT).

“Caltrans improves mobility across California”
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Based on existing laboratory test results shown above in Table 3, soils beneath the site are
considered to be non-corrosive.

7.0 FOUNDATION RECOMMENDATIONS

7.1 Driven piles (Bridee Abutments)

Per the July 2008 Memo to Designers, The abutment foundations will be designed in accordance
with the Working Stress Design methodology. Loads from the LRFD, Service-I Limit State shall
be used as design loads for the WSD of the abutments. The axial demand for the proposed
Abutment piles is 140 Kip Service, 280 Kip Nominal.

Class 200 precast pre-stressed concrete driven pile foundations “alternative X (14”x14”) are
recommended for bridge support. The specified tip elevations are provided in the Table 4 below:

Table No. 4 — Pile Data Table

Abutment Foundations Design Recommendations

LRFD Service-1 Limit
State Load (kips) per . .. . . . . . . ..
S ot Cut-off Support LRFD Service-I Limit | Nominal Design Tip Specified Tip | Nominal Driving
L uppt(} Pile Type Elevation State Total Load (kips) | Resistance Elevations Elevation Resistance Required
ocation (ft) per Pile (Compression) (kips) (619) (ft) (kips)
Total Permanent
24(a)
Abut 1 | Class200 74 456 N/A 140 280 35(c) U 280
Alt. X
61(d)
24(a)
Abut 2 | C1ass200 74 456 N/A 140 280 35(c) 24 280
Alt. X
61(d)
Notes:

1) Design tip elevations are controlled by: (a) Compression, (¢) 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 plus
driving resistance, which do not contribute to the design resistance.

4) Structural Design typically provides design tip elevation for Lateral Load.

We used Driven 1.2 (FHWA) software, A-Pile (plus 4.0 version by Ensoft) software and checked
it against Navfac (Navy Manual, chapter 5) to calculate the axial demand. Pile bearing capacity is
based on friction and end bearing. Results of A-Pile analysis indicated pile settlement less than 0.5
inches at the nominal load.

In calculating the design tip elevation controlled by settlement, change letter 3 dated July 2008 of
the Memo to designers was followed. The procedure required a tip elevation to produce a
settlement 1 or 2 inches under the service load.
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We utilized (L-Pile plus 5.0) software by Ensoft for lateral deflection analysis. In calculating the
design tip elevation controlled by the lateral load, section 4.5.6.5.1 of the BDS was followed. The
conditions required a lateral shear force of 13 Kips under service load to produce a lateral
deflection not to exceed Y4 inch. L-Pile parameters as well as P-Y curves are attached to this report
as Appendix D.

7.2 Spread footings (Wing Walls) Type 1 Retaining Wall

Listed in Table 5, is a summary of the proposed wing walls. The proposed wall locations,
foundation types, retaining wall heights, widths and elevations are obtained from layout sheets
provided by Structure Design Branch 15. The required ultimate bearing capacities are obtained
from the Standard Plans, Page 246 Standard Drawing B3-1.

Lateral active/passive earth pressures for the proposed retaining walls are provided in Section
7.2.2. Potential settlements for the wing walls is discussed in Sections 7.2.3.

7.2.1 Bearing Capacity

Based on laboratory test results and according to our calculations, the on-site soils do not meet the
bearing capacity requirements as shown in the Standard Plans to support the proposed walls. These
soils are predominantly fine-grained soils consisting of Clays & Silts with blow counts less than 10
with a medium-high degree of expansion potential. A typical shear angle of these soils is normally
less than 30° degrees. Given the above data, this type of soil does not meet the minimum soil
parameters outlined in Standard Plan B3-8. Remedial grading/inspection will be needed prior to
and during construction. Please refer to section 8.2 “Spread footings”

Retaining wall spread footings should be founded on compacted import soils. Exposed soils at the
bottom of the footing over excavation shall be competent, unyielding sub-grade approved by a
Caltrans RE representative. Excavation and replacement of the sub-grade soil is required to
upgrade the quality and condition of the soils supporting the walls.

7.2.2 Lateral Ac tive/Passive Earth Pressures

If retaining walls are free to move laterally at the top, an active lateral earth pressure of 43 pounds
per square foot (PSF) per foot of depth is recommended. This active lateral earth pressure was
calculated using an active earth pressure coefficient of Ka = 0.33 and a soil unit weight of y =130
pounds per cubic foot (PCF). A traffic surcharge of 240 PSF should be added in the case of active
pressures for the Retaining Walls.

Applied lateral loads may be resisted by passive earth pressures acting against the sides of the wall
footings. The sliding resistance along the bottom of the retaining wall footings may be based on an
allowable coefficient of friction of 0.4. The recommended allowable passive resistance coefficient
value for footings on compacted imported fill and on level ground is Kp=3.4, with allowable
resistance of 400 PSF per foot of depth for the upper three (3) feet of imported granular soil below
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the bottom of the footings. Should the footing key extend into the native fine-grained soil, these
parameters should be reduced to an allowable coefficient of friction of 0.27 and a Kp=2.4 with an
allowable resistance of 300 PSF per foot of depth.

The above specified earth pressure parameters do not include surcharge or hydrostatic water
pressures. These parameters should be used only when adequate drainage is provided in
accordance with Caltrans Standard Plans.

7.2.3 Anticipated Settlement of Spread Footings

Total settlements were calculated for the proposed retaining wall footings. Settlement was based
on proposed fill depths at the retaining walls. Settlement parameters were estimated from
laboratory consolidation test results for the proposed retaining wall footings.

The total calculated settlement is approximately 1.1 inches. With the proposed subsurface soil
improvements the differential settlement for the proposed wing wall spread footings is
approximately one half (*2) inch.

7.2.4 Slope stability

The wing walls are founded on level ground at the bottom of existing slope. Slope stability issues
related to the Type 1 retaining walls and associated fill embankment were evaluated using the
computer program SLOPE W for static and pseudo static conditions. Analysis of the proposed fill
embankment indicate a safety factor greater than 1.5 and for static conditions, and greater than 1.1
for pseudo static conditions.

7.2.5 Shoring Parameters

For shoring parameters the following is recommended:

e If shoring is located on a 2:1 slope, assume an active earth pressure Ka =0.57 and a passive
pressure kp =1.1. The above parameters assume a granular soil with an internal angle of
friction of 28°. If the encountered soil is predominantly clayey, assume a cohesion of C =
750 PSF.

e If shoring is located on a flat surface, assume a Ka =0.36 and a passive pressure kp =2.77.
The above parameters assume a granular soil with an internal angle of friction of 28°. If the
encountered soils are clayey, assume a cohesion of C= 750 PSF.

Any live or dead loads within a 1:1 plane pro;ected from the bottom of the shoring must be added
to the given active earth pressure.

The contractor must design any temporary shoring systems in accordance to the above-
recommended parameters, including recommendations outlined in section 7.2.2.
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[t should be noted that theoretical geotechnical literature suggests that clayey soil with a C = 750
PSF, has the temporary potential to withstand a vertical cut up to 8 feet in height. This parameter
assumes a safety factor of 3. We however recommend that the contractor comply with OSHA
requirements.

7.2.5 Summary of spread footing parameters for the wing walls

A summary of the spread footing foundations (Wing walls) is listed in Table 5. The presented
parameters assume ground improvement as described in section 8.2

Table 5

Foundation Design Recommendations for Wing Wall (Abutments 1&2) Spread Footingsl’2

(Assuming adequate ground improvement achieved)

Support Footing Size | Bottom of | Minimum Total WSD LRFD
Location (ft) Footing Footing Permissible (LRFD Service-I Limit
Wing B L Elevation | Embedment Support State Load Combination) Service Strength Extreme
Walls (fty Depth Settlement o =X Event
@ () (inches) 05 = 1.00
Abut.
1&2 - Allowable | Permissible Factored Factored
Permissible Gross Gross
Gross Net . .
Gross . Nominal Nominal
Bearing Contact . .
Contact . Bearing Bearing
Capacity Stress . .
Stress (ksf) (ksf) (ksf) Resistance | Resistance
(kst) (kst)
Abut 1 5.25 16 76.167 3 1 6.6 2.2 N/A N/A N/A
Abut | 6.25 33 74.167 3 1 7.5 2.5 N/A N/A N/A
Abut 2 525 | 37.11 76.34 3 1 6.6 2.2 N/A N/A N/A
Notes:
1) Recommendations are based on the foundation geometry and the load provided by Structure Design in the
Foundation Design Data Sheet. The footing contact area is taken as equal to the effective footing area, where
applicable.
2} See MTD 4-1 for definitions and applications of the recommended design parameters
3)  Minimum foot Embedment is measured from the top of fill to the bottom of footing.

8.0 CONSTRUCTION CONDITIONS

8.1

Pile Foundations

1. In order to reduce the impact of pile driving on the existing concrete lined channel, it is
recommended that pre drilling take place to below the channel bottom. Drilling to assist
driving should not exceed a maximum 10-inch allowable drill-hole diameter. Exceeding the
recommended pre drilling hole diameter could impact lateral pile deflection. Pile heads
must be protected from direct impact of the hammer by a cushion-driving block.
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2. Contractor should expect hard driving conditions close to the tip elevation. Based on the
Field investigation results (R-08-005), blow counts of 91 were encountered at an elevation
of 26. Similar blow counts (greater than 50) continued to the bottom of the boring. CPT
soundings as reported in CPT-2 indicated an increase in Tip and sleeve stress at similar
elevations, but penetrated the dense strata to an elevation of 8.56, where refusal was
encountered.

3. For pile driving acceptance criteria, please refer to section 49-1.08 in the Caltrans Standard
Specification, May 2006 edition. “Ru” is the Nominal Resistance in kips (280 Kips/pile).

4. If the Nominal Resistance is not achieved at the specified tip, the contractor should allow
the piles to set for a minimum period of 24 hours, then retap for bearing verification.

5. The settlement based on the proposed bridge widening as described within the body of this
report, is estimated to be less than one half (0.5) inch.

8.2 Spread footings

In order to improve the subgrade bearing characteristics and reduce settlements, it is recommended
that a minimum depth of three (3) feet be removed below the bottom of the footing elevation and
replaced by predominantly granular material. The lateral extent of removal should extend a
minimum distance of three (3) feet beyond the exterior parameter footprint along the toe portion
and one (1) foot beyond the exterior parameter footprint along the heel portion of proposed
footings.

For footings constructed on slopes, a minimum horizontal distance of 4 feet, measured at the top of
footing, shall be provided between the near face of the footing and the face of the finished slope,
per section 4.4.5.1 of the BDS.

Prior to placement of any fill, the bottom of the exposed sub grade should be firm and unyielding.
This sub grade must be proof rolled with no visual evidence of pumping areas. The subgrade
should then be moisture-conditioned and compacted to 95% relative compaction. It is imperative
that a Caltrans Resident Engineer (RE) or his/her representative observe and approve this
operation prior to placement of the imported granular fill. All grading operations must conform to
Section 19 “Earthwork” of the Caltrans Standard Specifications dated May 2006.

The fill should be moisture conditioned, placed in thin lifts not exceeding 8 inches and compacted
to 95 % relative compaction. The compaction results must be presented and approved by the RE.

The finish grade should be sloped away from the footings. All weep holes draining trapped water
from behind the retaining walls, must divert all water away from the wall footings.
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8.3  Structural Backfill Behind the Wing Walls

Structural backfill behind the walls should be implemented in accordance to general requirements

outlined in section 19-3 of the Caltrans Standard Specifications, and more specifically sections19-
3.06 and 19-3.065.

If the pervious backfill is selected, a filter fabric will need to be placed against the native soil prior
to placement of the pervious fill, to reduce piping of the fine-grained Silts/Clays into the back fill.
The backfill must be completely wrapped in a burrito wrap fashion. The fill must be kept low to
allow the placement of the roadway structural section.

GENERAL NOTES

1. All Structures Work associated with piling installation shall be implemented in accordance
to the recommendations outlined in Section 49 in the Caltrans Standard Specifications.

2. All Earth Work shall be implemented in accordance to the recommendations outlined in
Section 19 in the Caltrans Standard Specifications.

3. Quality control must be practiced during pile installation to insure compliance with
Caltrans construction procedures.

4. The Contractor must become familiarized with the site conditions. Due to the close
proximity of the proposed driven piles to the existing Abutment and Concrete channel, care
should be exercised during driving. The channel walls should be monitored during pile
driving.

5. Prior to importing the granular fill material, the contractor must submit a soil sample to the
RE for laboratory testing, to check the gradation and corrosion characteristics of the
import.

6. Final Plans and specifications should be submitted to OGDS-1 for review and comment.
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The recommendations contained in this report are based on specific project information
provided to our office. If any conceptual changes are made during final project design, this
office should review those changes to determine if the foundation recommendations arce
still applicable.

If you have any questions, please contact Nadeem Srour at (213) 620-2377 or Sam Sukiasian at
(213) 620-2135.

Prepared by: Superviscd by:

/‘ .
NADEEM SROUR, G.E. SAM SUKIASIAN, G.E
Transportation Engineer Senior Transportation Engineer
Office of Geotechnical Design South 1 Office of Geotechnical Design South 1
Branch B Branch B
W 4 ;‘”‘) y
KRISTOPHER BARKER, C %&%&&gy
Engineering Geologist %F Y
Office of Geotechnical Design South 1 -
Branch B
cc: (DTraci Minard. Structural Design, Sacramento.

(1) Gabriel Galo. Structural Design, Sacramento.
(1)Yose Higareda, Structural Design. Sacramento.
(1) OGDS-1-Sacremento:

(1) GS File- Sacramento:

(1) OGDS-1- L.os Angeles.
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Appendix B

Exploratory Location Map
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Appendix C
Laboratory Test Results



Summary of Laboratory Results

. . PH/Min. % pass # Atterbur ) Unconfined
Boring Depth Ya» lb/ftjianSture ResistivityT‘EOO LL/PL/P%ATD‘N&Shearj Compression
# (ft)) A (9°,C psf)
_(ksf)
R-08-004| 5-6.5 8.42/1200 50 47120027
\ 15-16.5 83 503020 | ]
r 25-26.5 7.95/950 65 33/17/16 )
35-36.5 8.38/2000 43 23/22/1 |
40-41.5 55 ] 24/23/1
50-51.5 8.14/1100 37 38/26/12
R-08-005| 5-6.5 7.92/740 68 43/22/21
15-16.5 71 49/23/26 ] 1
[ 25-26.5 56 3420/14 | ]
[ 35-36.5 8.35/1500 62 26/18/8 I
45-46.5 89 40/23/17 1
55-56.5 8.16/1900 48 2212072
60-61.5 13 53127126
65-76.5 .68/5500 12
R-08-004] 10-11.5| 7554 40.15 22
20-21.5| 101.1 22.63 25
30-31.5| 1142 16.76 8.7
R-08-005| 10-11.5] 85.56 36.45 1.6
20-21.5| 94.27 28.58 25
30-315] 111.8 17.28 4.7
50-51.5| 1013 | 2436 | 34




CALTRANS GRAIN SIZE 12-0G9901 ELMODENA.GPJ CALTRANS LIBRARY 040808.GLB 8/5/09

U S. SIEVE OPENING IN INCHES [ ~ U.S. SIEVE NUMBERS | HYDROMETER
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35 B N
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o L : : : : |
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ‘ ‘ : SILT OR CLAY
r CoarseJ fine \ coarseJ medium 1 fine
Specimen Identification Classification ‘ LL | PL FPI Cc | Cu
o\ A-08-004 5.0 SANDY LEAN CLAY with GRAVEL(CL) T 47 20 27
m} A-08-004 15.0 ELASTIC SILT with SAND(MH) 50 | 30 20
A| A-08-004 25.0 SANDY LEAN CLAY(CL) 33 17 16
*| A-08-004 35.0 SILTY SAND(SM) 23 | 22 1
©| A-08-004 40.0 SANDY SILT(ML) 24 | 23 1
Specimen Identification D100 D60 D30 D10 %Gravﬂ %Sand | %Silt | %Clay
®| A-08-004 5.0 37.5 0.15 19.0 31.0 50.0
@ A-08-004 15.0 1.18 0.0 17.0 83.0
A| A-08-004 25.0 2.36 v 0.0 35.0 65.0
*| A-08-004 35.0 25 0.135 6.0 51.0 43.0
©| A-08-004 40.0 19 | 0.089 | 50 | 40.0 55.0
Department of Transportation GRAIN SIZE DISTRIBUTION
Division of Engineering Services DIST COUNTY ROUTE POSTMILE EA
. . 12 Orange 1-5 D27.6/D 12-12-0G9901
Geotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North | _El-Modena-lrvine channel
J BRIDGE NUMBERJ PREPARED BY FATE SHEET

1 of 3




CALTRANS GRAIN SIZE 12-0G9901 ELMODENA.GPJ CALTRANS LIBRARY 040808.GLB 10/15/09

U.S. SIEVE OPENING IN INCHES !

U.S. SIEVE NUMBERS | HYDROMETER
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
RAVEL ND
COBBLES G - .SA , SILT OR CLAY
coarse | fine coarse medrumJ fine
Specimen Identification Classification LL | PL PI Cc | Cu
®| A-08-004 5.0 SANDY LEAN CLAY with GRAVEL(CL) 47 20 27
x| A-08-004 10.0 SANDY LEAN CLAY(CL) 47 23 24
A| A-08-004 15.0 ELASTIC SILT with SAND(MH) 50 30 20
*| A-08-004 20.0 SANDY LEAN CLAY(CL) 45 14 | 31
©| A-08-004 25.0 SANDY LEAN CLAY(CL) 33 17 16
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
®| A-08-004 5.0 375 0.15 19.0 31.0 50.0
x| A-08-004 10.0 19 9.0 220 69.0
A| A-08-004 15.0 1.18 0.0 17.0 83.0
*| A-08-004 20.0 2.36 0.0 36.0 64.0
©®©| A-08-004 25.0 2.36 0.0 35.0 65.0
Department of Transportation GRAIN SIZE DISTRIBUTION
Division of Engineering Services DIST COUNTY ROUTE POSTMILE EA
. . 12 Orange - D27.6/D 12-12-0G9901
Geotechnical Services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North | El-Modena-lrvine channel
BRIDGE NUMBER | PREPARED BY DATE S$EEI 5
0




CALTRANS GRAIN SIZE 12-0G9901 ELMODENA GPJ CALTRANS LIBRARY 040808.GLB 10/15/09

U.S. SIEVE OPENING iN INCHES |

Office of Geotechnical Design - North

U.S. SIEVE NUMBERS [ HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES l : , - _ SILT OR CLAY
coarse l fine coarsil medium I fine
Specimen ldentification Classification LL PL PI Cc | Cu
®| A-08-004 30.0 LEAN CLAY with SAND(CL) 40 15 25
x| A-08-004 35.0 SILTY SAND(SM) 23 22
A| A-08-004 40.0 SANDY SILT(ML) 24 23
*x| A-08-004 50.0 SILT(ML) 38 26 12
®| A-08-005 5.0 SANDY LEAN CLAY(CL) 43 22 21
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
®| A-08-004 30.0 1.18 0.0 22.0 78.0
x| A-08-004 35.0 25 0.135 6.0 51.0 43.0
A| A-08-004 40.0 19 0.089 5.0 40.0 55.0
*| A-08-004 50.0 19 6.0 7.0 87.0
®| A-08-005 5.0 19 | | 50 | 270 68.0
Department of Transportation GRAIN SIZE DISTRIBUTION
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
. . 12 Orange 1-5 D27.6/D 12-12-0G9901
Geotechnical Services

PROJECT OR BRIDGE NAME
El-Modena-irvine channel

BRIDGE NUMBER

PREPARED BY

DATE

SHEET
2 of 5




CALTRANS GRAIN SIZE 12-0G9901 ELMODENA.GPJ CALTRANS LIBRARY 040808.GLB 10/15/09

U.S. SIEVE OPENING IN INCHES |

Office of Geotechnical Design - North

U.S. SIEVE NUMBERS | HYDROMETER
g8 43 245 1 235 3 4 6 104,16 55 30 45 50 55 100,200
100 I TSN e[
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ASAND , SILT OR CLAY
coarse | fine coarse | medium | fine
Specimen Identification Classification LL | PL Pl Cc | Cu
® A-08-005 10.0
X| A-08-005 15.0 LEAN CLAY with SAND(CL) 49 23 26
A A-08-005 20.0 CLAYEY GRAVEL with SAND(GC) 45 19 26
*| A-08-005 25.0 SANDY LEAN CLAY(CL) 34 20 14
©| A-08-005 - 30.0 SANDY LEAN CLAY(CL) 39 16 23
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
® A-08-005 10.0 0.6 0.0 5.0 95.0
X| A-08-005 15.0 19 6.0 23.0 71.0
A| A-08-005 20.0 37.5 0.238 28.0 24.0 48.0
*| A-08-005 25.0 1.18 0.088 0.0 44.0 56.0
®| A-08-005 30.0 19 0.0 34.0 66.0
Department of Transportation GRAIN SIZE DISTRIBUTION
Division of Engineering Services DIST COUNTY ROUTE POSTMILE EA
. . 12 Orange -5 D27.6/D 12-12-0G9901
Geotechnical Services

PROJECT OR BRIDGE NAME
El-Modena-Irvine channel

BRIDGE NUMBER | PREPARED BY

DATE

SHEET
3of 5




CALTRANS GRAIN SIZE 12-0G9901 ELMODENA.GPJ CALTRANS LIBRARY 040808.GLB 10/15/09

U.S. SIEVE OPENING IN INCHES

" U.S. SIEVE NUMBERS

Office of Geotechnical Design - North
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GRAIN SIZE IN MILLIMETERS
RAV
COBBLES ’ G EL J ,SAND - SILT OR CLAY
( coarse fine I coarse [ medium | fine
Specimen identification Classification LL PL P! Cc | Cu
® A-08-005 35.0 SANDY LEAN CLAY(CL) 26 18 8
x| A-08-005 40.0 SILTY, CLAYEY GRAVEL with SAND(GC-GM) 26 20 6
A| A-08-005 45.0 LEAN CLAY(CL) ' 40 23 17
*| A-08-005 50.0 LEAN CLAY(CL) 39 20 19
©| A-08-005 §5.0 SILTY SAND(SM) 22 20 2
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
®| A-08-005 35.0 | 19 2.0 36.0 62.0
x| A-08-005 40.0 37.5 1.669 32.0 23.0 45.0
A| A-08-005 45.0 4.75 0.0 11.0 89.0
*| A-08-005 50.0 1.18 0.0 7.0 93.0
©®| A-08-005 55.0 19 0.142 4.0 48.0 48.0
Department of Transportation GRAIN SIZE DISTRIBUTION
Division of Engineering Services D1|32T; CgUNTY ROUTE ngflMéliE E?z 12-0G9901
Geotechnical Services range = : -12-0G

PROJECT OR BRIDGE NAME
El-Modena-Irvine channel

BRIDGE NUMBER

PREPARED BY

DATE

SHEET
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CALTRANS GRAIN SIZE 12-0G9901 ELMODENA.GPJ CALTRANS LIBRARY 040808.GLB 10/15/09

U.S. SIEVE OPENING IN INCHES
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Appendix D

ARS data



Spectral Acceleratoin (g)

Recommended Acceleration Spectra (with 5% Damping)

Period SA (g) Period SA (g)
r (Sec) ] (Sec)
| 01 0.60 0.48 1.50
L 05 0.60 | 049 1.49
08 0.94 0.50
0.10 1.13 1.00
0.12 128 | 116
015 142 | 131 0.91
0.18 151 141 0.82
0.21 1.56 1.57 . 0.72
] 0.24 1.58 1.82
027 | 1.58 2.07
031 1.58 2.54
0.35 1.57 2.95
039 | 1.56 3.20 0.27
044 | 152 | 346 | 024
045 | 152 [ 4.00 0.19
046 | 151 | |

2.0

16

1.2 4

0.8 1

0.4

0.0
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Appendix E
L-Pile, P-Y Curves & Pile Head Deflection Data



El Modena-Irvine Channel bridge widening (L-Pile input data)

Cut off elevation is @ 74 feet.

According to our calculations the length of pile to develop a Nominal Resistance of 280 Kips is 50 feet
below the cut-off elevation. The proposed tip elevation is at an elevation of 24.

Between Elevation of 74 & 59.3 use the followine:

Assume a stiff Clay : y = 0.07 1b/in®, ¢ = 7.01 Ib/in? , k=100 1b/in®, E50=10.007

Between Elevation of 59.3 & 55.7 use the following:

Assume a Sand : v = 0.07 Ib/in*, K = 60 1b/in?, 6 =34".

Between Elevation of 55.7 & 51.5 use the following:

Assume a soft Clay: y = 0.063 Ib/ir?, ¢ = 4.16 1b/in? , £50 = 0.002

Between Elevation of 51.5 & 45.6 use the following:

Assume a Sand : y = 0.07 1b/in®,, K = 60 1b/in?, 6 =34".

Between Elevation 0f45.6 & 23.3 use the following:

Assume a stiff Clay : y = 0.072 1b/in?, ¢ = 11.8 Ib/in?, K= 400 1b/in?, E50=0.007

Between Flevation of 23.3 & 9.6 use the following:

Assume a Clay: y= 0.07 Ib/in®, ¢ =42 Ib/in*> , K=1500 Ib/ir® , £50=0.004

Summary Of L-Pile Run

Bridge# . Class 200 Pile length Axiel Load Maximum Pile-head Maximum Depth of
55-0655 (Inch) (feet) (Kips) shear Force deflection bending Maximum
(Nominal) (Lbs) {Inch) moment Bending
(Lbs-inch) Moment
(inches)
| 55-0655 | 14 50 140 | 13000 0.093 | 266319 | 42
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Final Hydraulic Report El Modena-Irvine Channel

EA 12-0G9901 Br. No. 55-0655
12-ORA-5-PM 27.6
General Notes:

1) Elevations shown in this report are based on the North American Vertical Datum of 1988 (NAVDSS), unless otherwise
indicated. Field survey data (CAiCE file provided by District 12 for a field survey completed in December 2007) was
based on NAVDSS. A comparison of elevations along the concrete-lined channel at the bridge site between the 1991 “As-
Built” Foundation Plan sheet and the 2007 survey data indicates a vertical datum difference. Therefore, elevations
based on the 1991 “As-Built” vertical datum will require an adjustment (vertical transformation) to convert to NAVDS8.

2) The hydraulic study and results contained in the report are only applicable to the proposed widening location on the
downstream side of the existing bridge. Due to additional site-specific factors and assumptions, the hydraulic parameters
provided in this report for the downstream (D/S) side are not directly applicable to the upstream side.

GENERAL INFORMATION

It is proposed to widen the existing bridge structure, E1 Modena-Irvine Channel (Br. No. 55-0655), on
the downstream side. The bridge site is located in the City of Tustin, California, along Interstate Route 5
(Santa Ana Freeway). The existing structure has a National Bridge Inspection Standards (NBIS)
Item 113 Code rating of “8”, which indicates, “Bridge foundations determined to be stable for the assessed
or calculated scour condition.” The Item 113 code rating also considers the chamnel is fully concrete-lined
at this location. For this report, the existing bridge is also referred to as the “I-5 Bridge”.

The existing bridge is a simply-supported single-span, cast-in-place/pre-stressed (CIP/PS) box
{26 cell) girder bridge with open-end, reinforced concrete (RC) seated abutments, all on driven RC piles.
The bridge spans over El Modena-Irvine Channel (Orange County Facility No. F07), which is a flood control
channel owned by the Orange County Flood Control District (OCFCD). Along this reach, the channel is
fully lined with PCC (Portland cement concrete), which includes the channel invert and side slopes. The
existing bridge was built in 1992 to replace South Tustin Storm Drain (Br. No. 55-0016), a 3-span RC slab
bridge. The existing structure has a length of 92.0 feet and a minimum width of 245.5 feet (width varies).

A Final Hydraulic Report (FHR) request letter dated 1/26/09 and a “Planning Study” plan sheet dated
2/1/01 for the proposed downstream-side widening were provided by Design Branch 15 and were used to
estimate the bridge details and assumptions used for this study. Currently, the proposed widening to the
existing bridge is roughly 14.2 feet in width and is a single-span, CIP/PS box girder bridge structure. The
proposed structure depth for the widened section will match the existing structure depth of 4.5 feet. It is
further assumed the proposed foundations/channel lining for the widening will match the existing details.

DESCRIPTION OF WATERSHED

El Modena-Irvine Channel is part of a complex flood control system located in an urban environment.
Typical flows in the channel are due to seasonal precipitation and urban runoff. Many smaller tributary
drainage systems drain into and contribute to the total flow conveyed along this channel system. One nearby
significant tributary system along this section of channel is a large (double-box) culvert outfall that
converges with the main channel just upstream of the I-5 Bridge.

Based on site photos and other information available, the channel geometry of the concrete-lined channel
varies along this reach. From Browning Avenue downstream to the I-5 Bridge, the RC channel is trapezoidal
with a 25-foot bottom width and 1.5H:1V side slopes. As the channel continues through the I-5 Bridge, it
remains trapezoidal-shaped, but the bottom width changes to roughly 44.5 feet and has 1H:1V side slopes.

1
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Just downstream of the I-5 Bridge, the channel begins to gradually transition into a square channel
(approximately 54 feet wide with vertical walls) and then continues for roughly 680 feet until it reaches the
Michelle Drive Bridge, at which point the RC channel then transitions back into a trapezoidal-shaped
channel. Between I-5 and Michelle Drive, the channel is a straight section (no bends in the channel). In
addition, there is a “low flow” channel located within the main channel section.

A hydrologic/hydraulic study for the channel completed in 1990 by a private consultant firm (see below)
determined the drainage area above the bridge site to be 12.8 square miles (8,210 acres). The County of
Orange Resources and Development Management Department (RDMD) operates and maintains multiple
stream and tidal gages in Orange County. Station 216 is located on El Modena-Irvine Channel downstream
‘of the I-5 Bridge, roughly 100 feet upstream of the Michelle Drive (local agency) bridge. For comparison
purposes, the drainage area for Station 216 was estimated as 11.9 square miles. Although the two drainage
area estimates are similar, the more conservative value of 12.8 sq. mi. was considered for this study.

PEAK DISCHARGES

Previous hydrologic/hydraulic studies related to El Modena-Irvine Channel were located. In 1989,
“San Diego Creek Flood Control Master Plan” was completed by John M. Tettemer & Associates LTD and
was prepared for the Orange County Environmental Management Agency (OCEMA). This study provided
design discharge estimates for El Modena-Irvine Channel, a tributary of San Diego Creeck. Under assumed
ultimate channel conditions, the 1989 study determined a 100-year design discharge of 8,600 cubic feet per
second (cfs) for the channel downstream of the I-5 Bridge. The 8,600 c¢fs flow was also used in a 1990
study, “Basis of Design, El Modena-Irvine Channel, Orange County Facility FO7, Michelle Drive to Santa
Ana Freeway”, which was prepared for the City of Tustin by Robert Bein, William Frost & Associates.

According to the 1990 consultant report, the channel improvements upstream of the I-5 Bridge (from
Browning Avenue downstream to the I-5 Bridge) were completed in 1987. These channel improvements, in
addition to the channel improvements completed with the I-5 Bridge replacement (underneath the bridge) in
1991, had been designed (based on earlier assumptions) to convey the ultimate design discharge of 7,900 cfs.
The 1991 “As-Built” Foundation Plan for the existing bridge shows an estimated 100-year frequency design
flood of 7,900 cfs, which is assumed to have been based on the design flow reported in the 1990 study.

The 1990 report was prepared to provide the hydrologic/hydraulic basis for the design of the channel
improvements for the reach between the 1-5 Bridge to roughly 100 feet downstream of Michelle Drive. This
subsequent section of channel improvements were intended to tie into the I-5 Bridge channel improvements
completed in 1991 and complete the next phase of ultimate channel improvements along El Modena-Irvine
Channel. For the hydraulic analysis of this channel reach, the 1990 study utilized the more conservative
(100-year) design flow of 8,600 cfs - previously determined in the 1989 San Diego Creek study.

For comparison purposes, historical streamgage data from an Orange County streamgage
(Station 216) located in the El Modena-Irvine Channel was analyzed to estimate 50-year and 100-year
frequency discharges at the gage site location. Peak discharges were estimated by using available stream
gage records (for a 37-year period between 1968-2005) and the Log Pearson III statistical analysis method.
Based on the gage data analysis, the 50-year and 100-year frequency discharges at the gage location
(downstream of the I-5 Bridge) were estimated as 6,100 cfs and 7,200 cfs, respectively.

Considering previous hydrologic/hydraulic studies and other information available for this channel

and bridge site, the more conservative 100-year frequency design flow of 8,600 cfs (based on ultimate
chanmnel conditions) was used for the hydraulic analysis at the proposed downstream bridge widening.
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WATER SURFACE ELEVATIONS

Based on plans and other available information, a longitudinal channel slope of 0.00328 and a
Manning’s roughness coefficient (“n”) of 0.015 were assumed for the concrete-lined channel at the proposed
widening location. Field survey data (dated December 2007) provided by District 12 (Preliminary
Investigations - South) and based on the NAVD88 datum was used to obtain a cross-section along the
downstream face of the existing I-5 Bridge. Based on the 100-year frequency design discharge of 8,600 cfs,
a BrEase (Version 3.3) model calculated a local water surface elevation (WSEL) of 73.8 feet.

For comparison purposes, the most recent FEMA Flood Insurance Rate Map (FIRM) (last revised on
February 18, 2004) for this area indicates a base flood elevation of 84 feet (NAVDS8) on the upstream side
of the existing bridge. Although the FEMA map indicates some potential flooding areas (overtopping of
channel) on the upstream side of the existing I-5 Bridge, the map also indicates that the flows are contained
within the channel (no overtopping) on the downstream side of I-5 (where the bridge widening is proposed).
No reports of localized flooding or (bridge) overtopping were located in the Caltrans bridge (inspection) files
for the existing bridge structure.

The “Hydrologic Summary” table that is shown on the 1991 “As-Built” Foundation Plan indicates a
100-year design flood of 7,900 cfs and a corresponding WSEL of 76.0 feet (1991 “As-Built” vertical datum).
No documentation was located to determine the calculation method used to obtain the previously-reported
WSEL. The previous WSEL may have been based on the conservative assumption that the channel flowed
at full capacity (without overbanking) and represented the estimated top of PCC channel elevation for the
general bridge site.

PEAK VELOCITY

Based on the 100-year design discharge and other site-specific assumptions, BrEase calculated a local
peak (water) velocity of approximately 22 feet per second (fps) at the downstream side of the existing bridge.
The hydraulic model indicates supercritical flow conditions along the reach between I-5 and Michelle Drive.

WATERWAY CAPACITY & MINIMUM SOFFIT ELEVATION
NOTE: Left and Right Bank are determined while looking in the downstream direction (i.e. Right Bank is Abutment 2/North side).

No changes are proposed to the existing concrete-lined channel in conjunction with the proposed
bridge widening project. The hydraulic analysis indicates the waterway capacity of the existing concrete-
lined channel (at the proposed downstream widening location) is adequate to convey the 100-year frequency
design discharge of 8,600 cfs without overtopping the local banks. For information purposes, the available
minimum “channel” freeboard (distance from the 100-year WSEL fo the top of the concrete-lined channel
bank) is estimated as 3.8 feet at the Left Bank (the lower of both banks). (Note: Left and Right Bank elevations
obtained from the field survey data along the D/S face of the existing bridge were 77.6 feet and 77.9 feet, respectively.)

Based on December 2007 field survey data provided by (Caltrans) District 12 and several field
measurements provided by Design Branch 15, the (lowest) bridge soffit elevation along the downstream face
of the existing structure was estimated as 80.9 feet at the Right Bank. Considering a 2% cross-slope for the
proposed 14.2-foot widening, the new (lowest) bridge soffit elevation would be lowered to roughly 80.6 feet.
Based on the calculated 100-year WSEL of 73.8 feet, the (minimum) total available “bridge” freeboard
above the 100-year WSEL in the channel (to the proposed bridge soffit) is estimated as 6.8 feet. For
information purposes only, the estimated vertical clearance (freeboard) available above the top of the PCC
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channel banks to the proposed (lowest) bridge soffit elevation are estimated as 3.0 feet and 2.7 feet on the
Left and Right Banks, respectively.

It should be noted that in addition to any specific (various) freeboard requirements, flood control
districts (or other agencies) may have other horizontal/vertical minimum clearances or other requirements for
this site or flood control waterway; therefore, coordination with the OCFCD and all other relevant agencies
will be necessary by (Caltrans) District 12 to determine any other potential restrictions or factors which may
impact the proposed widening design details (ie. proposed structure depth). Due to other potential
restrictions/requirements for the flood control channel, a recommendation for a minimum soffit elevation is
not provided in this report.

DRI¥T POTENTIAL

The existing bridge is a single-span structure (no piers in the waterway) and the channel is fully
concrete-lined. The proposed downstream bridge widening will be single-span and will not modify the
existing channel; therefore, drift accumulation potential was considered negligible for the purpose of this
study.

LOCAL PIER SCOUR & LONG-TERM CHANNELBED TRENDS

The proposed 14.2-foot downstream widening will match the existing, single-span bridge structure
details (foundations, concrete-lining, etc.) and will not have any piers located in the waterway. In addition,
the existing channel is fully concrete-lined {channel invert and side slopes) at this location; therefore, local
pier scour (or abutment scour) was not analyzed in this study. Provided the concrete channel lining remains
in good condition and/or is repaired or maintained as necessary, no local pier/abutment scour or long-term
channelbed degradation is anticipated at this bridge site.

OTHER CONSIDERATIONS

As mentioned previously, Caltrans (District 12) will need to coordinate with QCFCD and other
relevant local or government agencies (FEMA, U.S. Army Corps of Engineers, Department of Fish & Game,
etc.) in order to determine any potential issues and restrictions/requirements related to the proposed bridge
widening project and the flood control channel. Further coordination between Caltrans and the relevant
agencies is anticipated as the project proceeds.

No changes are proposed to the existing concrete-lined channel in conjunction with the proposed
bridge widening project. The hydraulic conditions and the existing channel itself are expected to remain
unchanged prior to and after the proposed project is completed. The main hydraulic-related impact of the
proposed bridge widening project in regards to the existing concrete-lined channel (waterway) is a minor
lowering of the existing bridge soffit (elevation) by roughly 0.3 feet (3.5 inches), due to a 2% cross-slope for
the widened section. Although the proposed lower bridge soffit would reduce the total waterway (area)
available at the D/S face of the widened section, the hydraulic analysis indicates sufficient channel capacity
and additional freeboard is available to convey the estimated design flow.

The 1990 hydrologic/hydraulic study indicated that most of the watershed upstream of I-5 has already
been developed to its ultimate land use; therefore, no significant increases in the design flows are expected
(based on current assumptions). In addition, available aerial photographs indicate the ultimate channel
improvements (including concrete-lining) have now been completed downstream to Peters Canyon.
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SUMMARY INFORMATION FOR THE BRIDGE DESIGNER

NOTE: Elevations shown in this report are based on the North American Vertical Datum of 1988 (NAVDSS), unless
otherwise indicated,

Hatanais Rab by B A

Estimated Lowest Bridge Soffit Elevation for Proposed Widening (above top of Right Bank)

T T = T

80.6 feet

ZA A 5 ik s % e fu B v

Available Minimum Channel Freeboard * (at the Left Bank) 3.8 feet

NOTES:
Right and Left Bank are determined while looking in the downstream direction (i.e. Right Bank is on Abutment 2/North side).

1 Provided the existing PCC channel lining remains in good condition and is maintained/repaired, as necessary.
2 "Bridge freeboard" is the distance from the 100-year WSEL to the (lowest) bridge soffit elevation of the proposed widening.
3 “Channel freeboard” is the distance from the 100-year WSEL to the (lower) top of channel bank elevation.

Hydrologic / Hydraulic Summary

Total Drainage Basin Area: 12.8 square miles

Frequency, years N/A 100 N/A
Discharge, cfs N/A 8,600 N/A
Water Surface Elevation at Bridge *, feet N/A 73.8 * N/A

Flood plain data are based upon information available when the plans were prepared and are shown to
meet federal requirements. The accuracy of said information is not warranted by the State and interested
or affected parties should make their own investigation.

* Calculated WSEL at the proposed downstream widening location.
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Inventory Photography Program (DHIPP) - aerial photos, “Planning Study” plan sheet (dated
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Michelle Drive to Santa Ana Freeway

Prepared For: City of Tustin

Prepared By: Robert Bein, William Frost & Associates
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Memorandum

To: Matthew Q. Cugini, Chief Date  February 5,2009
Design Branch C

File  12-ORA-5
PM 27.6-28.2
EA-0G9901
From: DEPARTMENT OF TRANSPORTATION
District 12
Materialsand Research Branch cat: 44101

Subject: Transmittal of Draft Materials Letter Report for Improvementsto Southbound I-5
between Tustin Ranch Road and Jamboree Road in Orange County, California.

Attached pleasefine the Final Materials report for the above referenced project for your review.

If you need additional information, please contact Mehrdad Mahdavian at X-4927

Prepared by: Concurred by:
Mehrdad Mahdavian, P.E. Behdad Baseghi, Ph.D., PE., G.E.
Materials & Research Branch Chief, Materials & Research Branch
Division of Project Delivery Division of Project Delivery
RCE No. 47566 RCE No. 47051, GE No. 2310

Cc: Frank Lin
Fred Faizi
File
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Stae of Califomia Business, Transportation and Housing Agency

Memorandum

To: Matthew Q. Cugini, Chief Date. February 5,2009
Design Branch C
File: 12-ORA-5
PM 27.6-28.2
EA-OG9901
From: DEPARTMENT OF TRANSPORTATION
District 12
Materialsand Research Branch cat: 441.01

Subject: Final Materials Letter Report for Construction of an Auxiliary Lane on
Southbound 1-5from 0.1 Mile South of Tustin Ranch Road Overcrossing to
Jamboree Road Off-ramp in Orange County, California.

In accordance with your request, Materials and Research (M&R) Branch has reviewed the
Project Report submitted for the above-referenced project and conducted Field investigation,
sampling and laboratory testing in order to provide you with recommendations for pavement
structural sections for the proposed rehabilitation.

Purpose and Scope of Study

The purpose of this Materials Letter Report is to provide pavement and materials related
recommendations and to assist the Design Branch in preparing Project Plans, Specifications, and
Estimates (PS&E). This Materials Letter Report presents the findings, conclusions and
recommendations for widening of Southbound I-5 from 0.1 mile south of Tustin Ranch Road
Overcrossing to Jamboree Road Off-ramp, including the Off-ramp, in Cities of Tustin and Irvine
in Orange County, California by adding an Auxiliary lane and a shoulder in accordance with
Topic 114 of Highway Design Manual (2006).

The scope of work provided for this project included the following tasks:

« Collection and review of available reports and subsurface information;

- Field exploration consisting of drilling exploratory boringsand sampling;

« Laboratory testing of selected bulk soil samples;

= Engineering analysis to develop design and recommendations; and

« Preparation of this report presenting our findings, conclusions and recommendations.

Existing Facility

1-5 isa maor North-South Interstate freeway that is heavily used for interstate and interregional
transportation. In Orange County, I-5 spans a distance of about 44 miles from San Diego County
line to Los Angeles County Line. During peak hours, I-5 operates under recurrent traffic

12-ORA-5, PM 27.6-28.2
EA-0G9901
2/5/00
Page 117
“Caltrans Improve Mobility Acrors California™



congestion within the project limits in Orange County. The proposed project is a non-capacity
increasing operational improvement, which will improve the Level of Service (LOS), weaving,
traffic flow, and will reduce traffic congestion along this segment of SB 1-5.

Proposed Project | mprovement
The proposed project improvements include the following:

|, Adding an Auxiliary Lane and Shoulder on Southbound I-5 from 0.1 mile south of Tustin
Ranch Road Overcrossing to Jamboree Road Off-ramp.
2. Adding an Auxiliary Lane and Shoulder on Southbound 1-5 Off-ramp to Jamboree Road.

Terrain and Surface Drainage

The project site is located in an industrial/commercial area. The topography of the roadway
alignment slopes down gently from north to south. Drainage is generally toward the outer
shoulders in the traveled way, and toward south along the centerline and median shoulder.

Summary of Field Investigation

Our field investigation was conducted on August 25,2008 and consisted of coring 1-5 at three (3)
locations (See Coring MB-I, MB-2, and MB-4 shown on Boring Location Layout Plans). We
also cored SB Off-ramp to Jamboree Road on the shoulder (See Coring MB-3 shown on Boring
Location Layout Plans). Coring of AC pavement section was conducted at each location,
followed by auguring of subgrade soils except for Coring MB-4 where coring was terminated
below the pavement section for identifying the various pavement layers only. No sample was
taken from this coring site. The purpose of this investigation was to measure the thickness of
various pavement sections and to evaluate presence of any base or subbase, as well as sampling
of subsurface soils beneath the pavement for laboratory testing and evaluation. Table | presents
summary of Coring data as compared to As-built plans.

Each horing was drilled to a depth of about 5 Feet, using a small powered auger and soil samples
collected from the subsurface soils were sent to District 7 laboratory for testing. Table 2 presents
summary of Laboratory Test Results for these samples.

Subsurface and Groundwater Conditions

Corings MB-I, and MB-2 which were drilled in the right shoulder of SB I-5 near Stations
1516+00, and 1505+00 respectively, encountered about one inch of Rubberized Hot Mix Asphalt
(RHMA) over about 5 inches of Hot Mix Asphalt over about 10-12 inches of AB over silty
sandy clayey AS. Coring MB-3, which wasdrilled in the right shoulder of SB I-5 Jamboree Road
Off-ramp near Station 494+00 encountered about one inch of RHMA over about 5 inches of Hot
Mix Asphalt over about 9 inches of AB over silty sandy AS. Corings MB-4 wasdrilled in the SB
I-5 Auxiliary Lane near Stations 1504+00 encountered about one inch of RHMA over about 6
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inches of Hot Mix Asphalt over about 3 inches of Asphalt Treated Permeable Base (ATPB) over
about 12 inches of Aggregate Base over silty sandy AS. Wedid not encounter any groundwater
during our coring and have no information regarding the groundwater elevations in this area.
Roadway Geotechnical Design-South shall address the groundwater issues. All the pavement
thicknesses are estimated and need to be verified during construction. It is required that
groundwater levelsbe kept a minimum of 5 feet below the pavement structural section.

Cut and Fill Construction

Construction of the roadway subgrade requires minor cut and fill operation within the roadway
R/W. All import fill material that is going to be placed within 4 feet of finished grade shall have
an R-value of at least 40 and an Expansion Index of less than 50 and it shall be non-corrosive to
metals and concrete especially if any underground utilities or structures are planned to be
constructed within the embankment.

Estimate of Settlement
Settlements of the roadway fill and subsurface are expected to be negligible
Seismic Consider ations

Roadway Geotechnical Design-South shall provide recommendations for seismic design
including liquefaction/seismic settlement and lateral spreading as applicable.

Earthwork Factors

All earthworks shall conform to requirements of Section 19 of Caltrans May 2006 edition of
Standard Specifications, and project Special Provisions. Source of imported borrow (if needed) is
unknown at thistime therefore, earthwork factors cannot yet be determined.

Corrosion Testing

Soil samples obtained from Borings MB-I, through MB-3 were sent to District 7 Materials
Laboratory for pH and resistivity testing. Soil samples MR-1 and MB-3 had resistivity of less
than 1000 ohm-cm and therefore were sent to Headquarters for chloride and sulfate content
testing in accordance with CTM 422 and CTM 417 respectively. Results of |aboratory corrosion
testing are presented in Table 2. Chloride content of both samples were below the 500ppm |imit,
and sulfate contents of both soil samples were below the 2000ppm, limit that is considered by
Caltrans to be corrosive. Therefore the site soils are not considered to be highly corrosive to
foundation elements

Site Corrosion Recommendations

The source for sub-grade fill for the roadway and depth of any proposed metal pipe within the
project limit is not known & this time. Imported borrow used for sub-grade fill shall be non-
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corrosive and free of properties that adversely affect al concrete and steel structures. It is
therefore recommended that for metal pipes and concrete structures, site-specific corrosion tests
of the soils surrounding the pipe or structure are performed during construction to verify the
corrosivity of the soils along the pipe alignment or the structure. The results of these tests shall
be submitted to M&R Branch for review. We will provide you with our recommendation for
corrosion mitigation after review of the test results. If concrete structures or pipes are planned to
be constructed within the native soils, standard reinforced concrete should be suitable for the
level of Chlorides. However Type IP (MS) modified Cement or Type 11 Modified Cement is
recommended for Sulfate resistant concrete. For Corrugated Steel Pipe (CSP) with 50-year
minimum service life, it is recommended that a 12 gage galvanized pipe with bituminous coating
on the soil side shall be used. A Corrugated Aluminum Pipe (CAP) or Corrugated Aluminized
Steel Pipe (CASP) shall not be used due to corrosive soil conditions. Plastic pipe is also
approved for 50-year service life condition, however abrasion must be evaluated.

Trafficlndex

A 20-year Traffic Index (TI) value of 15.5 has been recommended for the Auxiliary Lane by
District 12 Traffic Studies Branch in their Memo on August 27, 2008 and has been used in
designing the pavement structural sections for the Auxiliary Lane and its shoulder. Due to
presence of an ATPB drainage layer within the existing Auxiliary Lane pavement section, the
new pavement shal have the same design with an ATPB layer and a Hot Mix Asphalt Layer on
top and Rubberized Hot Mix surface layer.

Findings, Conclusions and Recommendations

Our field investigation revealed that the existing pavement is somewhat different than what is
shown on the As-Built plans. Attached Table 3 presents a summary of existing pavement as
depicted in our coring operation versus the As-built data presented on the April 22, 1997 plans.
The main area of difference exists in the pavement section for the SB -5 Auxiliary Lane and its
shoulder, as well as, SB 1-5 Off-Ramp to Jamboree Road, which hasa 0.1 ft layer of RHMA over
the As-Built section. According to As-built plans for Contract No. 12-0G4004, this segment of
Southbound 1-5 was overlaid with1 inch of RHMA in 2007. In addition to that, the 1997 As-built
plans show presence of an ATPB layer in the shoulder of SB 1-5 Off-Ramp to Jamboree Road,
but we did not encounter any ATPB layer during our field investigation at this location. Due to
presence of an ATPB drainage layer within the existing Auxiliary Lane pavement section, the
new pavement shall have the same design with an ATPB layer and a Hot Mix Asphalt Layer on
top and Rubberized Hot Mix surface layer. However for the jamboree Road Off-Ramp the ATPB
layer is not utilized due to theramp's grade and super elevation.

The following summarizes our recommendations which are also presented in Table 3:

SB 15 Auxiliary Lane (Tl,,=15.5, R=21)

0.1 ft RHMA over 0.65 ft HMA Type A over 0.25ft ATPB over 2.1 ft Class 2 AB

12-ORA-5, PM 27 6-28.2
EA-0G9901
2/5/00
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SB I-5 Auxiliary L ane Shoulder and MVP (TIy=10, R=21)

0.! tt RHMA over 0.4 ft HMA Type A over L5ft Class2 AB

SB I-5 Off-Ramp to Jamboree Road, Shoulder, and MVP (TIy=12, R=22}

0.1 ft RHMA over 0.5 ft HMA TypeA over 1.8 ft Class2 AB
Materials Available

Imported borrow will be required for replacement of unsuitable soils within the project limits.
Materials are available from several commercial suppliers throughout Orange, Los Angeles,
Riverside and San Bernardino Counties. Furthermore, the Web-Site of Department of
Conservation on the Internet contains a current listing of mining operations eligible to sell
materials to the State of California The page can be accessed at:
http://www.consrv.ca.gov/omr/index.htm

Limitations

This report is intended for the use of Caltrans for the proposed I-5 Widening in Cities of Tustin
and Irvine, California. This report is based on the project as described and the information
obtained from the exploratory borings at the approximate locations indicated on the attached
plans. The findings and recommendations contained in this report are based on the results of the
field investigation, laboratory tests, and engineering analyses. In addition, soils and subsurface
conditions encountered in the exploratory borings are presumed to be representative of the
project site and may not be accurate. However, subsurface conditions and characteristics of soils
between exploratory borings can vary and need to be verified prior to construction. The findings
reflect an interpretation of the direct evidence obtained. The recommendations presented in this
report are based on the assumption that an appropriate level of quality control and quality
assurance (inspections and tests) will be provided during construction. District Materials and
Research Branch should be notified of any pertinent changes in the project plans or if subsurface
conditions are found to vary from those described herein. Such changes or variations may require
are-evauation of the recommendations contained in this report.

The data, opinions, and recommendations contained in this report are applicable to the specific
design element(s) and location(s) which is (are) the subject of this report. They have no
applicability to any other design elements or other locations and any and all subsequent users
accept any and al liability resulting from any use or reuse of the data, opinions, and
recommendations Without prior written consent of the District Materials and Research Branch.

Recommended M aterial s Specifications

1. The Standard Special Provisions shall include a section which states " Portions of imported
borrow placed within 4 feet of the finished grade shall have an R-value of not less than 40, a
Plasticity Index of less than 12 and an Expansion Index of less than 50.

12-ORA-5. IM 27.6-28.2
EA-0GS901
2/5/09
Page 517
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Imported borrow used for embankment shall be non-corrosive and free of properties that
adversely affect al concrete and steel structures. It is recommended that for metal pipes and
concrete structures, site-specific corrosion tests of the soils surrounding the pipe or structure
are performed during construction to verify the corrosivity of the soils along the pipe
alignment or the structure. It is recommended that Type II modified cement shall be used for
all concrete structures.

The materias used in the pavement section shall comply with Section 26 and 39 of Caltrans
Standard Specifications (2006).

The following is recommended for the pavement structural section widening: Saw cut to full
depth and remove the existing AC pavement and shoulder. Excavate to the proposed
subgrade elevation for the full width of the proposed widened section in accordance with
Section 19-2 of Caltrans Standard Specifications (2006). Compact the in-situ soils at the
subgrade elevation to 95% relative compaction in accordance with Section 19-5.03 of
Caltrans Standard Specifications (2006). Place the proposed structural sections, to the design
thickness provided above, in accordance with the applicable sections of Caltrans Standard
Specifications (2006).

It is imperative that special attention is given to the mix design, compaction and temperature
requirements for Flexible Pavements as stated in Caltrans Standard Specifications and
Project Special Provisions.

Hot Mixed Asphalt Concrete shall be Type A and aggregate base and subbase shall be Class
2.

Extreme care must be taken to ensure moisture sensitive aggregates are not used for AC mix
design.

Specifications are required for application of prime coat on AS (unbounded layer) as well as
application of Tack Coat between various AC lifts and on all vertical cut faces between new
and existing pavement. Prior to application of Tack Coat, the roadway surface shall be dry
and free from dust particles.

The Prime Coat and Tack Coat shall follow requirements in Section 39-4.02 of Caltrans
Standard Specifications (2006).

. Special attention shall be given to the following sections of May 2006 Standard

Specifications:
Section 25: Aggregate Subbases
Section 26: Aggregate Rases

Section 39: Asphalt Concrete

12-OKA-5, PM 27.6-28.2
EA-0G990]

2/5/09
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11.

Section 61: Culvert and Drainage Pipe Joints
Section 63: CIP Concrete Pipe

Section 64: Plastic Pipe

Section 65: RCP

Section 66: Corrugated Metal Plate Pipe
Section 68: Subsurface Drains

Section 73: Concrete Curbs and Sidewalk
Section 90: Portland Cement Concrete
Section 92: Asphalts

Section 93: Liquid Asphalts

Section 94: Asphaltic Emulsions

All pavement related Standard Special Provisions (SSPs) to be included in the project shall
be submitted for Materials and Research review and approval.
If you have any questions, please call Mehrdad Mahdavian at x-4927.

Prepared by:

Attachments: Figure1: Site Location Map

Cc:

Mehrdad Mahdavian, P.E.
Materials & Research Branch
Division of Project Delivery
RCE No. 47566

Boring Location Layout Plans §
Tables 1 through 3 "
Laboratory Results

Frank Lin, Fred Faizi, File

Concurred by:

e

Behdad Baseghi, Ph.D., P.E., G.E.
Chief, Materials & Research Branch
Division of Project Delivery

12-ORA-3, PM 27.6-28.2
EA-0G9901

2/5/09
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Figure 1: Site Location Map




STATE OF CALIFORNIA

Y
a
oA
i
-
by
1 w\_
m»y

7

=

=

=

-

—

o

o

ol

2

= £

o=

—| O

wl o=

S| W

—i I

=

e =

=

=

o

=3

o

ud

&

P115+54.03

JOIN Fxist

SAWCUT @ Lxist

BC 490+E

Ret WALL No. 497

P
b
%

R/W FENCE

S
L
o

SCUTHBOUND

1495 1496
] i It

Disi | COUNTY RCUTE

POST MILES SHEET] TOTAL
TOTAL FROJECT m

No. | SHEETS

12 Ora 5

27.6/28. |

SRS P N— |

1438+C0

1497 14

AC
uA
1o —
o) ‘o
Ly
+
e
o
T
&l
o
o +
ok
i ~J
o
@]
m
=
A .
5
@
ta
SR
(o]
= i
al
g4
R0
w -
Ll foro
=
O
@t
=
o
=2
REN
Eas]

NORTHBOUND

]

o

~UAT LINE

STA

LINE

TCH

MA

Coring Location

Layout Plan

SCALE @ 1"=50"
L-1

£R-2C08

DATE PLOTTED =>2--F

T REVES [ON

LAZ

00-00-CO| TiME PLOTTED => 12:3%

QORDER LAST REVISED 3/1/,2007

RELATIVE BORDER

iS N INCHES

SCALE

PUSERNAME => toffoiz!
TGN FILE => c0g230ea00! .dgn

fouzezz

EA 0G93800




— Dist] COUNTY ROUTE TOTAL PROSECT wmzmmcm.qw%:omqm»qrw
12 | ora 5 27.6/28.1 * *
REGISTERED CIVIL ENGINEER DATE
FLANS APPROVAL DATE
5
| K
] £
(3l
o
o B
s Z
QO b4
(o))
- i
i o 2
o ) 7
2 . L i REALIGN CULVERT
= &l o, rT Ret WALL No. 491 2 ‘ )
4 = 2 I ! — RELOCATE HEADWALL
g w6l 2 ‘ "
. doo REALIGN DITCH o |4
: ,— Ret WALL No. 503 - Zl -
v B v " ‘_‘ . B S oy = . | L
. e PR / ;- Exist RAW FENCE o1 Lk
< zwlh \ Exist GITCH / P & =] o)
‘ ) , ‘ ‘ il .
Dnm, i[’fH1|? ¥ v e v ¥ = A ! v e ¥ v v ¥ = T ¥ v h ﬁ
0 w : : - i / .. L i o e I , o
e - " B-2 ‘s L ETW \ s o ¥
z o = - SAWCUT @ EXIST ETW : 2 -
i = ool J Y i i§ -
E = SOUTHBOUND ot i@ v
o o Y ’
5 & ROUTE 5 w -
o / [ )
1504 / 1505 15066 1507 1508 1509 777 1510 | 15 =€
& | L L “ . ' 1 s “ A ! L # ! 1 } e ok | — ! A L | i 1 I L ! | Tﬂ
(&) ’ T T + [V
2
m o / L
= b A" LINE =
= - A" LINE =
[ of =
S P NORTHBOUND S
g e
= = =
= » =
L
o L -
b
MW G P v e = -~
=
= < i
[ =
[}
1
=
=
o
(=]
; EFEy
=
L -
(45 )
3 Coring Location Layout Plan
s . SCALE : 1"=50"
= -
= B L-2

EB-2008

D =>z1-7
Do=> 2037

DATE PLOTTE
TIME PLOTTE!

SToH
-C0

L&ST _REV]
00-C0

ER LAST RE £ 7 RELATIVE BORDER SCALE z 2I-FeB-2CCH 3 USERNAME. =>» tcffaizi
HEROFR ,H,m. .._u..Emro 3vszoo 1S IN INCHES 1 ¢ | ) J |DGN FILE => c03390e0002.dgn LU 1222z E# 063300




FOST MILES _ |SHEET] TOTAL
Dists; COUNFY | ROuIE —ao;r PROJECT | No. |SHEETS
12 Orag 5 % 27567280
e
- <
REGISTERED CIVIL ENGINEER DATE &
fef
13 {ho..
PLANS APPROVAL DATE \
& Exp
IS QFPICERS N
SIEL L FOR
SN ¥ FLECTROMIE

|
|2
<I
|= o
=l o ©| @ = Exist ETW |
- | F Fxist DITCH a| nl2 = ‘ |
- o < xist DITC s R uw M 503 i ; — MBGR & \_ Exist ES "
s - o L, Exist RsW FENCE / \ g = oo i -
v Cﬁ h % ¥ ’ I __.‘.. ! _w ‘,_,‘ =
& & M ¥ L b4 Y i i _ T - B S i * ' TUSTIN RANCH RD ozm%_{
? i —-— ’ 3 T M R —— ] EENE————— 22 - e
= T | T i o - P ETH - . o ,
g 2 s Poae N | 3
a ¥ s | -~ SAWCUT ® Exist ETW 7,, ﬁ !
o bl S i b | + T
o - ol SOUTHBOUND - g 7 3
= : - - | 2 = J & S
e P e 2 & ROUTE 5 e “l =3 b . B
o ‘ e / . T , 520 1521 o 1522 i
= < f 1512 g 1513 1514 1515 1516 1517 158 L e § o, 1520 d o ,
* 2l - - . - . i : L I ! 5 L PO I I I L I I T A : e " } I L L + . } =5
: 1} T '
i
w LAY LINE
=z
- 0
=} - }
= x NORTHBOUND
-~ =
[ — =L
[ - =
(=]
(=10
[¥2)
= E
-
o
ge ; Ce . S oL .
L - - -
O . - - -
= ’ '
=
= 5
== o
— (&)
% 5
il &
& L
| \.ﬂ.\_.
.
g 22
u hod . ﬁ.u..n._
L=
5 Coring Location Layout Plan |-
L | Q
u SCALE @ 1"=50’ o 7
" [s
= —...w o
SIS B - 5
- ] - | ELATIVE BORDE CALE 3 21-FEB-200B 3 USERNAME =) tcficizi I clu
BOROCER LAST REVISED 3/7/2007 RELATINE POROER, Soal p _ . i ; . DON FILE => cOgateadds. dgn ) Wn_.\ 12222 B EA 062900

i
|
1



TABLES



TABLE 1- SUMMARY OFBORING AND SAMPLING DATA

EXISTING -
Route | Boring i . . Sample Sample . Sampled] Sempling | Date Sent to] Date Received

No. No, Baring Location PM Station | Offset No. Depth (f)  Type USCS Soil Type; RAC.’.:;.;ABIAS by Date Lab Results

MB-1 5B Shaulder 28.03 |1516+00] 110L MB-1 2-5 Bulk CL 145712112 MM 08/25/2008 | 08/25/2008 0%/ 8/2008

MB-2 SB Shoulder 27.85 | 1505+20] 1151 MB-2 2-5 Bulk SM-SC 1/8/10A12 MM 08/25/2008 | 08/25/2008 09/18/2008
I-5

mpy | Roght Shoulder of SBOM | oy 0| jc00] 3751, | mpaa 25 | Buk | smsc 15912 | MM | 08252008 | 0872572008 | © 0911372008

ramp to Jamboree Road
mp.g | Middle erEwsng AnGladl 278 [1504+00| 100L [Nosampld 2.5 Buk | SM-SC | L&AATPBYI2 [ MM | wa NiA WA
N/A  Not Available Or Not Applicable
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TABLE 3-SUMMARY OF CORING VSAS-BUILT DATA

R . Existing P i As-Built P t i Recommended Pavement Section for Auxiliary Lene and
:‘:te Direction Coring Loeation C;r;ng Station O(r;.l;s)ﬂ Lane No. xisting Pavement (in} +Built Pavement (in) Shoulder and Off-ramp (in)’
RAC AC AB AS AC AB AS RHMA HMA ATPB AR
SB ShO”'gf)LEza{‘f:ﬁ ?gg‘“"“‘g f g1 [1516+00] 1701 | Shoulder | 1 5 12 R+ | 3 9 12+ 1 8 3 25
3B Shonlder around the Middle of| y1p 5 1 1505+20{ 115L | Shoulder [ 1| 3 10 12+ | s 9 12+ 1 8 3 25
I-5 South
SB Shoulder near the End of Off-Ramp 3(ATPBY
- 5 +
Sound Wall 100 MB-3 11395400 3751 Shoulder L 3 ? L2~ ] 10 (AB) 12 1 6 3 18
Left Shoulder of B Off-ramp to o
Camino De Estrellanear the | MB-4 | 1504+400| 100L | Auxiliary ) 6 "%TPB)” 12+ 6 HATPBY 16 N/A N/A N/A N/A
Termin: * 2(AB) 12(AB)
Notes

1 Coring Data was obtained from core samples taken on August 25,2008.
2 Auxiliary Lane and its shoulder shall have the same structural section. Ramp Lane and its shoulder shall have the same structural section.

3 Acronyms:
HMA Hot Mix Asphalt Concrete, Type A - 19mm Coarse (See Std. Spec. Section 39-2.02)

RAC Rubberized Asphalt Concrete
RHMA Rubberized Hot Mix Asphalt
AB Class 2 Aggregate Base (See Std. Spec. Section 26-1.02A)
ATPB Asphalt Treated Permeable Base (See Std. Spec. Section 29-1.02)
AS Class 2 Aggregate Subbase (See Std. Spec. Section 25)
R R-Value (Caltrans Test Method 301)
TI Traffic Index (by Traffic Studies Branch)
N/A Not Available or Not Applicable
4 PCC Ramp Termini design for the final 45 m of all Off-Ramps should be as Follows:

Regommended Pavement Seetions

Ramps b

SB 1-5 Jamboree Off-ramp 04 06
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STATE OF CALIFORNIA » DEFARTMENT OF TRANSPORTATION TAS e ‘"”"
FACSIMILE COVER S ,/
TO: FROM:
I
MEHRDAD MAHDAVIAN Gfi e of Construction
Distriet 07 Materials Lab
Materials Testing Section
UNIT 1 COMPANY 1616 S MapleAvenue
Los apgeles, CA 90015 - 3703
{213) 620-5692 CALNET 8-640-5692
(213) 620-3487 <FAX> CALNET 8-640-3487
OISTRICT I CITY
SENT BY":
District 12
PRISCILA QUEJARRO
{AREA CODE)P MN E NO, / CALNET )
X 34|
949-756-4927
FAX > (AREA CODE} PHONE NO § GALMET (AREA CODE) FHONE NO | CALNET
(213) 6204032/ 8-640-4032 (Material Testing)
949-724-2519 X =34 |
OATE TOTAL PAGES INCLUDING COVER SHEET)
08-September-08 | 4
MESSAGE I REMARKS:
Contract No. :  12-0G9601 Lab. No.: 1131-1134

The rnatenal described herein was tested based on accepted testing procedures
as prescribed in the California Test Methods and testing is now complete.



DISTRI

T'7S0IL & AGGREGATETESTS

1{2)o.g/s6[of1] | | [misj{-[1] 1132
__Sample of: SUB-GRADE SOK. L MalcrialsLab Stemp_ | CONTRACT NO. [ 7 sampiEno T { Tiaeno ]
DATE DATE
Sampled from: 1-5 SB NEAR JAMBOREE ROAD, DEPTH:3'-5'(1-1.5m) By (3 1o RCVD: 08/25/08 T Q- 10 _
NUMBER OF .
o _ Material Source: JOBSITE - . G. ANYANWU COnEA e l—{'_"r‘l_"BAg— L 8y A f—
=S Districl Malerials Engincer ) ) PHONE
 Owner!{M{r,; STATE. S o | DATE NEEDID: OTHER §
L Date Sampled: 8125108 R.E: MEHRDAD MAHDAVIAN DISTRICT MATERIALS TEST(S} REQUESTED i SAMPLE TYPE [
= GRADING ANALYSIS Address: LADBORATORY (M FineGrade 22 [v'[aB | [mc |
- | Total Wi 7064 ¢ . By: HG ! Date:  9/2/08 12 MAT & RESEARGH 1616 8. Maple Sireet M | Coarse Grade W02 | vAs Dk Fil
S| 7 | sie | Ace. | T Comb. 3337 Michelson Drive, Suile 380 Los Angeles, CA 90015 Fillor Material 202 ] Tiess. [ Thasc ”’
Wt Ret.| (wm) |We Rel; %Rel | %Pass{ % Pasa | SPEC. ] IRVINE, CA 92612-8894 Mech, Aaalysis 203 0G. {Sub-Grade v
T T T T 1 Phone: (213) 620-5692 | [Plasticity lndex 1204 AC. Ags. SOIL ]
S | — — - IPhoncNe: Celnel: 8-640-5692 % Crushed Pamclcs ] 208 TL-101 8.1,C, NO.
T | 818 N 9497564927 | Fax: (213) 620-5540 _ [sp6. coamse [ 206 |
s | T [ PaxNo: Calnet- 8-640-5540 SpG.Fine(SSD) | 207 | | C 101054
T ?SW ’_ ) 7|7 949-724-2519 SpG. of Soifs L 209 Expansion Index
s P R-VALUE BATCH % CRUSHED PARTICLES | spkc. | |LART. | 200 | 70
315 0 oo sy |%Run| Size WL FoRet. o(WLCr./Tot WU) = Prod. UnilWi 212 :
DR I I S L B S e Organic brgurities ;213 | {inisisd Dry Density (pef) | 96.3
19 | 19 19 | o | | 100 _ | %00 jigmm|d200) | |  |Aw _{Soundness | 214 Meldei Maisture , (%) | 12.9 |
45 | w25 | B4 ) 1y 1 9% | 1 99 |125mm| 1188 _i%ce Retutive Compaction 216 | 0-20 Very Low
74 . 25 38 | 2 | e | 9 [ssmm] 4176 | [ 1 Tire  |W|sadbquiveem | a7 || 2150 Low
240 ; 475 | 378 ; 5 1 ss [ ] s &Emﬂ 1140 - _|Nod= Moisture Content 226 | 51 - 90 Madium
eees | | 7ess | I 1 %CP = PR |Cleaness Value Ty | 81 - 130 High
FINE GRADE/ MECHANICAL ANALYSIS R-VALUE | srec. | MOISTURE | seec. | PLASTICITY | [DunbilityFine | 220 > 131 Very High/Critical
Dry Wi.i S *___ 4[_‘ o mm_O__L 95 RESULT] CONTENT | |  INDEX Durability Come 229 |
< _ ) 236 m o 19 i 4 96 81 | SP. G. FINE (S8D)  |Gr. Wel | ] LL F“_““L - ASTrM C.284 Laboratory Romarks:
— L B | 32 ; 6 | 94 | 89 | = ¥B)SS.Dry | |OrDey | | I B _ ,,,W_R_'V“l_‘“’uu_,; e | VR lﬁ'Semﬁ end Sample lo Sacramento for |
1 5020g; GGoym | 49 | 10 | 90 | 86 |  jmowdy | |wmo | oL |l Strip | 30 CT417 & CT 422, ressslivity Is_
= WO_H_IILFE _i4 | 86 qﬂ_s_z ABS. % 4 Tate 1 | |Mortar Stremgth _ils;¥ < 1oobﬁ,mc_"
= (sopm | 102 | 20 { 80 | 76 |  [wesvc+H0 | [NelDny Y | HRe s [T T
~ 7spm | 136 | 27 { 73 | &a Wi StC . ' Resistivity (RC) 1 53 [ % Nol enough soil sampla io
~> MECH./HYDRO. R | Com | CR | ‘o T | w=wi 120 pH/ RESISTIVITY v | B |pH (CMP) 643 1 Y| run R-Value, per CT 301
e i s T T Ty, S S0 [ ] Feld [ b | spec |MiResviy@©MP) | ed ||
| 2dbe | iM _'t_r — SeitpH_ | 19.40 Ew:f!j!g_p_ansmn hidex 7U[3_E_;:g_9i_/ __: T
SAND EQUIVALENT MIN. P H20 Max. Dry Densityf | ASTMDISS?
= Ssand R2 1. 08 | 06 | | ave |SPECIMSSDy | |MinResstviy | | 940 |NLZ1000 | {Opt Moist Conent T T
LQ Ciay E_{lfi 1 11_3_ 1" 3 U E)OLDQ Based on 18 gouge CMF. r SPECIFIC GRAYITY -
~ SE. Value 5 6 ABi%L ' Estimaled life: OF SOILS N -
TILART] Rev. Wi [ W/URel! % Res * % Loss /o SPEC] (€)W, 5 in H20, CLEANNESS VALUE Wi Qven Dry Soil (Wo) g | "
§ A D | (00" snoDg T App: A NL SED. HT | RESULT Wi Pycnomeler + H,0 (Wa) é E,A' Iy -
<~ € D | 00 S000g S S B AL ; Wi Pycnomeler + H20 + Soil (Wh) S o o
<= __No. of spheres = _W/t ol spheres = ssp=_2__ | FILM ORGANIC Wo/(Wa +Wa - Wh) 2 o ] S w
DURABILITY ENDEX SPRC, -C . STRIPPING IMPURITIES wal  8pes S (@ |
;;j Dura-Coarse SedHe= ﬁl_ 4 _lop- A =_T— ) NL Satisfaclory N Wa - Grav o N
} Dura- Fioe R2/RiI = ' B-C ‘ Unsalisfactory i ] Wh| 7 | -] i

A 0 AGG-S8D (RGISO F/xt, Rav. NH AVIZ01)



DISTRI. {7 SOIL & AGGREGATETESTS

1]2]o]e 8]6]0]1 | Im|s!.[2] 33 |
_Sampic of_SUB-GRADE SOIL_ e Materials Lab Stamp CONTRACTNO. " SAMPLE NO. e N0
DATE DATE
..—_Ssinpled from; 1-5 58 NEAR JAMBOREE RGAD, DEPTH:3°-5°(t-15mi___ | w_@,f« :1%;%-“0(: 08/ 25/ 08 GUT: Cg- 1O
<y
. J Mmeripl Souree: JOBSWTE | G. ANYANWU CONTAINERS: I BAG Y T
o | emiar T R EMORITY ai
Gomer ! Ml STATE msm: Materials Bngineer NomMAL | W—M | 5?‘&3’5,
:g' Da{z Sapinjed: 8/26/08 RE: MEHRDAD MAHDAVIAN DISTRICT MATERIALS L TEST(S) REQULSTED v SAMPLE TYPE v
& GRADING ANALYSIS Addren: LABORATORY M [Fine Grade 202 [V ]am. 1 [rec
o> |TowlWws 101529  [By.  HC  }Daler  o3g&me]  D-12 MAT & RESEARCH V686 S. Maple Stree [ |Coarse Grade RN _‘C T R B
= ' Size ¥ acc | Comb, | 3337 Michetson Drive, Sulte 380 Los Angeles, CA 90015 | Filler Material 202 T s N
WeReL, (mm) (Wi Ret]%Ret ) %Pass| %Pas [SPEC.] IRVINE, CA 526128894 Mech, Analysiz 4r“m3#j___ {sweni 7|
T 3 ] ——L - J Phonc: (2 13) 620-5692 }_@sncity Ingex 204 ACAgr ! [son
I L I_H N : Phone No.: Calnet: 3-844-5692 |% Crushod Particles | 205 TL 10! S.L.C. NO.
F | 81 ] X 948-766-4827 Fax:(211)620-5540 [js;:c‘ Coarse 206 | |
o 7 B ]  Fox. to.: Calnet: £-640.5540 SpG. Fine (S8D) 207
|| as | 1L 949-724-2519 SpG.of Sails 209 ﬁ Expapsior Inuex
] b R-VALUE BATCH % CRUSHED PARTICLES szC. | [LART. 211
T - 5 e _#I_.u 1 %Run| Size | W HRef. (W1 Cr/fol WL) =Prog. 9u.mm. a2 5.0
o | s [ o e L {som - Wid. Organic Impurities | 213 Witial Dry Deasity (pefy | 113.7
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<Rudy_C_Lopez@dat.ca.gov To <mehrdad_mahdavian@dot.ca.gov>
-1

cc

0911812008 U8:39 AM
bece

Subject Corrosion Test Summary Report -Soil, EA:12-0G9601
(Corr. #s CR080493 & CR080494)

Division of Engineering Services

Materials Engineering and Testing Services
Corrosion Technology Branch

Report Date: 9/18/2008

Reported By: Lopez, Rudy

CORROSION TEST SUMMARY REPORT - Soil/Water

Bridge Name:

Bridge Number:

EA No.: 12-0G:9601

Dist/Co/Rte/PM or KP: 12/ ORA /5 /

SIC Sample  Sample Sample Mn'm@ufml Chlorld(Ja Sulfate4
Number " ion Type Depth Resistivity pH Content Content
(TL101) (ohm-cm) ’ (ppm) (ppm)

C101054 I-5 son, 3030 %0 930 83 175
SOUTHBOUND FT
1-5 SB NEAR 3.0-5.0
Clo10ss i e by, SOIL o 850 9.39 48 832

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

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

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

YCTM 643, "CTM 422, ‘'CTM 417



COPY OF
TRAFFIC
INDEX (TI)
LETTER



State of California Business, Housing, and Transportation Agency

Memorandum
To : Behdad Bascghi, Chief. Date: 8/27/2008
Materials Branch
Attn: Mehrdad Mahdavian File: 12-ORA-5
PM 27.6128.2
EA 0G9901

From : DEPARTMENT OF TRANSPORTATION
Traffic Census

Subject: Traffic Index

Per your request, the calculated Traffic Index (T.1.) for mainline Route 5, PM
27.6/28.2 isas follows:

Rie. P.M.. 20Yr. T1 10Yr T1
100 % 100 %
5 27.6/28.2 15.5 (Auxiliary lane) 140 (Auxiliary lane)
5 27.6/28.2 13.Q (Other mixed ow lanes) 120 (Other mixed flow lanes)
5 RAMPS 12.0 12.0

This is based on the 2007 Traffic Volumes, 2000 Truck Volumes and the Highway
Design Manuai. If you have any questions please call Andrew Wong at (919) 756-7658.

/]

o f Lo

Jason Osman, Chief ~ i/ﬁ

Trallic Studies Branch
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