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Aerially Deposited Lead Investigation Report, 1-5 Soundwalls at El Camino Real, 
San Clemente, California 

Leighton Consulting, Inc. (Leighton) is pleased to present this report summarizing an aerially 
deposited lead (ADL) investigation conducted within the California Department of 
Transportation. (Caltrans) right-of-way associated with the proposed 1-5 Soundwalls at El 
Camino Real, San Clemente, California. This report has been revised to incorporate the review 
comments by Caltrans dated July 18, 2008. A copy of the review comments is attached. 

ADL is the result of tetra ethyl lead, which was added to gasoline for many years to prevent engine 
knocking. The lead was present in the vehicle exhaust emissions and is sometimes found in the 
near-surface soils adjacent to major thoroughfares at concentrations that cause the soils to require 
special handling. 

This investigation was conducted to determine if the soil must be considered a hazardous waste or 
if it can be reused at the site in accordance with the Department of Toxic Substances Control 
(DTSC) Variance (Variance) issued for management of soils containing ADL in Caltrans rights-of- 
way. This Variance was issued on September 22,2000, and was modified in a letter dated July 28, 
2006. 
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Comments on the work plan were received in memorandum from Reza Aurasteh, Chief 
Environmental Engineering District 12 to Kamran Mazhar, Chief Design Branch F dated March 
23, 2008. After discussions with Mr. Aurasteh and Paul Chang of his staff, the appropriate 
comments were incorporated in the final work plan issued to the field personnel. 

BACKGROUND 

The proposed soundwalls will be located along southbound 1-5 at El Camino Real in San 
Clemente. The investigation was conducted to assess to what extent lead-impacted soil may be 
present at the site in order to determine the appropriate disposition of soils that will be disturbed 
during construction of the soundwalls. 

PRE-FIELD ACTIVITIES 

Health and Safetv Plan 

Leighton prepared a Health and Safety Plan (HSP) for the ADL soil sampling to be performed at 
the site. The HSP is in compliance with Cal-OSHA Title 8 Sections 5 192 and 5 196 and signed by 
a Certified Industrial Hygienist. 

Work Plan 

Leighton prepared a Work Plan for the ADL investigation. The work plan described the field 
activities and included a sampling and analysis plan. Comments on the Work Plan were received 
in memorandum from Reza Aurasteh, Chief, Environmental Engneering District 12 to Kamran 
Mazhar, Chief, Design Branch F, dated March 28, 2008. After discussions with Mr. Aurasteh and 
Paul Chang of his staff, the appropriate comments were incorporated in the final Work Plan issued 
to the field personnel. 

Underqround Utility Clearance/Encroachment Permit 

This investigation was coordinated with the geotechnical exploration. Utility clearances, permits, 
and traffic control were provided as part of the geotechnical work discussed in a separate report. 
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INVESTIGATION 

On April 22 and 23, 2008, Leighton's personnel observed and directed the placement of 6 hand- 
auger borings (Figures 1 and 2) within the existing Caltrans right of way to a maximum depth of 4 
feet below ground surface (bgs) according to the following table: 

Table 1 - Boring Locations and Sampling Depths 

Notes: Rocky conditions and refusal were encountered at HA-I and HA-2. An attempt was 
made at each location to advance another boring approximately three feet from the proposed 
location but refusal was again encountered at both locations. Samples were collected at the 
indicated depths before refusal was encountered. 

Boring No. 

HA- 1 

HA-2 

HA-3 

HA-4 

HA-5 

HA-6 

The soil samples were placed in laboratory supplied glass jars, placed in an ice-cooled chest for 
temporary storage, and transported to TestAmerica in Irvine, California, a State of California 
Certified laboratory for analysis as described below. Sampling equipment was decontaminated 
between boreholes by washing in a solution of trisodium phosphate and water, rinsing with 
potable water, and final rinsing with de-ionized water, then allowed to air-dry. Chain-of-custody 
protocol was followed throughout all phases of the sample handling process. 

a 
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Location 

On ramp 
Southbound 1-5 

Soundwall 
On ramp 

Southbound 1-5 
Soundwall 
On ramp 

Southbound 1-5 
Soundwall 
On ramp 

Southbound 1-5 
Soundwall 

Southbound 1-5 
Soundwall 

Southbound 1-5 
Soundwall 

Sampling Depths 
(ft bgs) 

0.5 and 1.5 

0.5 

0.5, 1.5,3, and 4 

0.5, 1.5,3, and 4 

0.5, 1.5,3, and 4 

0.5, 1.5,3, and 4 

Planned Depth of 
Excavation (ft) 

4 

4 

4 

4 

4 

4 



A Trimble GeoXH was used to determine the coordinates of each boring. The coordinates, 
based on the NAD 83 Zone 6 datum, are listed in Table 2. 

Table 2 - Boring Coordinates 

Laboratow Analvsis 

Twenty one soil samples (nineteen samples and two duplicates) were analyzed by the laboratory 
for total lead concentration by EPA Method 601 0b. 

Y-Value 

2098582.8870 
2098275.2288 
2097839.9370 
2097565.5144 
2098987.21 87 

T ? z 6 G G q  

Boring IVo. 

HA- 1 
HA-2 
HA-3 
HA-4 
HA-5 
- 

HA-6 

Four soil samples were also analyzed for soil pH by EPA Method 904%. 

X-Value 

6 14809 1.4595 
6148218.5051 
6148441.9551 
6148573.1307 
6147912.6083 
- 

614841 0.0755 

Lead was reported above the detection limit in all of the twenty one soil samples collected at this 
site. The soil samples exhibited lead concentrations ranging from 4.7 milligrams per kilogram 
(mg/kg) (HA-3 at 3 feet) to 170 mg/kg (HA-5 at 0.5 feet). These concentrations are below the 
California Code of Regulation (CCR), Title 22 waste disposal criterion for lead. 

Two of the samples, HA-5 at 0.5 feet and 1.5 feet contained lead at concentrations equal to or 
greater than ten times both the Soluble Threshold Limit Concentration (STLC) and the Toxicity 
Characteristic Leaching Procedure (TCLP) for lead, 5 milligrams per liter (mg/l). Therefore, in 
accordance with the DTSC Variance (Variance) for management of ADL issued for soil in 
Caltrans rights of way it was necessary to perform the STLC Waste Extraction Test (STLC- 
WET) and the TCLP analyses on these samples. 

The results of the STLC-WET and the TCLP analyses for the sample collected at HA-5 at 0.5 
feet were 7.7 mg/l and 0.28 mgll, respectively. The results of the STLC-WET and the TCLP 
analyses for the sample collected at HA-5 at 1.5 feet were 4.1 mgll and 0.12 mg/l, respectively. 
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The results of the analyses of the sample collected at HA-5 at 1.5 feet were less than 5.0 mgll 
and no further analyses were necessary. In accordance with the Variance, the result of the 
STLC-WET analysis for the sample collected at HA-5 at 0.5 feet required that sample to be 
subjected to the STLC-WET analysis using deionized water. The reported concentration of lead 
for that analysis is 0.10 mg/l. 

Results of the pH analysis ranged from 6.65 (HA-3 at 3 feet) to 8.07 (HA-6 at 1.5 feet). 

Results of the laboratory analysis for soil samples are summarized in Table 3. Copies of the 
laboratory reports and chain of custody are included in Appendix B. 

Statistical Analvsis 

Leighton evaluated the results of the soil sample analyses to determine the mean and confidence 
intervals for lead in soil in accordance with SW-846, Chapter 9. This evaluation was conducted 
to determine if the soil would be considered a hazardous waste if excavated or if it could be 
reused at the Site in accordance with the Variance for management of soils containing ADL 
issued to Caltrans. The Variance uses the mean concentrations and 90% and 95% upper 
confidence limits (UCLs) of the data to determine the appropriate disposition of the soil. 

Duplicate sample were collected at two locations resulting in 21 values for 19 sampling 
locations. In order to have the number of samples equal the number of sampling locations for the 
statistical analysis, the average of the duplicate samples was used for the locations where 
duplicate samples were collected. 

The mean of the sample analysis data of 19 samples for total lead is 32.1 m a g  and the variance 
is 1389.24 mg/kg. Since the mean is significantly less than the variance of the sample set, the 
data was normalized by dividing each value by the highest concentration, 170 mg/kg, and then 
transformed using the arcsine transformation. The 90% and 95% total lead UCLs were 
calculated using transformed data and determined to be 54.20 mg/kg and 59.28 mg/kg, 
respectively. A summary of the laboratory results for lead and the statistical analysis is 
presented on Table 3. 

Two of the samples were required to be analyzed by both the STLC-WET procedure and the 
TCLP procedure and one sample was required to be analyzed by the STLC-WET analysis using 
deionized water. These sample sets were too small to have a meaningful statistical analysis 
performed on them. 

vfl 
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Table 3: 
Laboratory Results and Statistical Analysis fo r  Aerially Deposited Lead, 1-5 Soundwal l  a t  El Camino Real 

Data Analysis Total Lead 

Number of Samples, n 19 
Mean (Average), x 32.10 
Std Deviation of sample set, s 37.27 
Variance of sample set, sA2 1389.24 
need to normalize (by highest conc.) and transform data. Assume a Negative Binomial Distribution 
mean of normalized data 0.189 
mean of transformed data 0.220 
Std Dev of transformed data 0.342 
Std Dev of mean of transformed data 0.078 
Variance of transformed data 0.117 
90% CL on transformed data 0.104 
90% UCL on transformed data 0.325 
reverse transformation for 90% UCL 54.20 

STLC Citric 

2 
5.9 

2.55 
6.48 

. 
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Based on the information gathered during our investigation, Leighton concludes that with respect 
to the ADL: 

For soil represented by the sample collected from HA-5 at 0.5 feet: 

The 90% and 95% total lead UCLs of 54.20 mglkg and 59.28 m a g ,  respectively, show that 
the concentrations of aerially deposited lead are less than 1,000 m a g .  The sample had a 
STLC WET Citric Acid test result of lead of 7.7 mg/L. Since this concentration exceeds 5.0 
mg/L, according to the terms of the Variance this soil is classified as hazardous and must be 
covered with a minimum of one foot clean soil if re-used. If this soil is excavated and 
transported off-site additional laboratory analysis is required for waste classification. 
However, since this sample was located beyond the limits of the new soundwalls, ADL is not 
expected to be an issue for the proposed construction. 

For soil represented by the other samples: 

The concentrations of lead are less than 1,000 m a g ,  and the concentrations are also less than 
10 times the values of the STLC and TCLP. Therefore, these soils can be classified as non- 
hazardous by California and Resource Conservation and Recovery Act (RCRA) standards. 

'F. 
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Leighton appreciates this opportunity to be of service. Should you have any questions regarding 
this work plan, please contact the undersigned at (949) 68 1-4254. 

Respectfully submitted, 

LEIGHTON CONSULTING, INC. 

Charles R. fhazowiecki, PE 
Senior Project Engineer 

Attachments: Caltrans' Review Comments dated August 12, 2008 
Figure 1 - Boring Location Map 
Appendix A - References 
Appendix B - Laboratory Results and Chain of Custody 

Distribution: (2) Addressee 
(2) Environmental Engineering Branch, California Department of Transportation 

Attention: Mr. Paul Chang 

'E 
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State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  

TO : Kamran Mazhar, Chief 
Design Branch F 

Date : August 12,2008 

File No. : I-5/El Carnino Real 
1 2349-069400 

From : Environmental Engineering Branch 
DEPARTMENT OF TRANSPORTATION, District 12 

Subject : AERIALLY DEPOSITED LEAD (ADL) INVESTIGATION REPORT FOR 
Sound Wall Project at 1-5 and El Camino Real in San Clemente 

Environmental Engineering Branch reviewed the Aerially Deposited Lead (ADL) 
Investigation Report dated June 6,2008 and has the following comments: 

The ADL Report identified that the soil near HA-5 as Type Y 1 hazardous Soil. If the soil is 
excavated and reused, it must be covered with a minimum of one foot clean soil. However, 
Boring HA-5 shown on Figure 1 is beyond the end of the proposed Sound Wall. If the end of 
wall shown on Figure 1 is accurate, this project has no ADL issue, and this fact should be 
indicated in the report. Otherwise, please provide earth work plan to show the proposed 
excavation, and indicate the location of Boring HA-5, and submit it for our review. 

If you have further questions, please call Mr. Paul Chang of my staff at (949) 756-7814. 

REZA AURASTEH, Chief 
Environmental Engineering 
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Figure 1 

BORING LOCATION MAP Proj: 6021 71 -001 Scale: 1 "= 120' - Date: 6/08 

INTERSTATE 5 SOUNDWALLS AT EL CAMINO REAL Eng./Geol. DJC/ELB Drafted By: BQT CP By: BQT .% , 

CITY OF SAN CLEMENTE, CALIFORNIA 7 
P \DRAFTING\602171\001\0F~2008-06-06\FIGURE1-BORING DWG (06-20-08 3 52 57PM) Plotted by vnguyen Le:g titon 

LEGEND 

APPROXIMATE LOCATION OF ADL HAND AUGER BORING WITH TOTAL DEPTH 0 

SCALE FEET 



APPENDIX A 

REFERENCES 

California Department of Transportation (Caltrans), 2004, Standard Environmental Reference, 
Volume 1 : Guidance for Compliance, Chapter 10: Hazardous Waste, updated June 18. 

Leighton Consulting, Inc., 2008, Work Plan for Aerially Deposited Lead Investigation Interstate 5 
Soundwalls at El Camino, San Clemente, California, dated April 17,2008. 

Leighton Consulting, Inc., 2008, Site Specific Health and Safety Plan for Interstate 5 Soundwalls at 
El Camino Real, San Clemente-Aerial Deposited Lead Survey, dated April 15,2008. 

United States Environmental Protection Agency, S W-846, Chapter Nine, 3Id Edition, 1 986. 
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Prepared For: Leighton Consulting, Inc. Pro.ject: CalTrans 
17781 Cowan, Suite 140 602171001 
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Attention: Charles Mazowiecki Sampled: 04122108-04/23/08 
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NELAP #01108CA California ELAP#1197 CSDLAC #lo256 

The resirlts listed u~ithin 1hi.r Laboratoly Reportpertain onlv to the samples tested in the 1abor.atory. The analyses contained in this report 
w~erepeflornied in accordance vvith the applicable certijications as noted. All soil samples are reported on a w-el weight basis unless 

otherwise noted in the report. This Labo~.atoy Report is conjidential and 1s intended for. the sole rrse of Testiimerica and its client. This 
report shall nor be reprodrrced, except in full, withour written perniissionjr~om Tesriimerica The Chain(s) of Cr~stod),. 2 pages, are 

~ncluded and are un inlegral part of this report. 
This entire report was reviewed and approved for. release. 

CASE NARRATIVE 

SAMPLE RECEIPT: Samples were received intact, at 1 O°C, on ice and with chain of custody documentation. 

HOLDING TIMES: Not all holding tiines were met. Results were qualified where the sample analysis did not occur within 
method specified holding time requirements. 

PRESERVATION: Samples requiring preservation were verified prior to sample analysis. 

QAIQC CRITERIA: All analyses met method criteria, except as noted in the report with data qualifiers. 

COMMENTS: No significant observations were made. 

SUBCONTRACTED: No analyses were s~~bcontracted to an outside laboratory 

LABORATORY ID 

IRD2053-0 1 

IRD2053-02 
IRD2053-03 
IRD205 3-04 

IRD2053-05 
IRD2053-06 

IRD2053-07 
IRD2053-08 

IRD2053-09 
IRD2053-10 

IRD2053-11 

CLIENT ID 

HA-1-.5 

HA-1-1.5 
HA-2-.5 
DUP I 

HA-3-.5 
HA-3- 1.5 

HA-3-3 
HA-3-4 
HA-4-.5 

HA-4-1.5 

HA-4-3 

RlATRIX 

Soil 

Soil 

Soil 
Soil 

Soil 
Soil 
Soil 
Soil 
Soil 

Soil 

Soil 

TestAmerica Iwine 

Paay Mata 
Project Manager 
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Leighton Consulting, Inc P ~ o J ~ c ~  ID CalTrans ! 
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- Irvine, CA 926 14 I Repo~t Number IRD2053 Received: 04/23/08 t E 
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LABORATORY ID CLIENT ID MATRIX 

IRD2053-12 DUP 2 So11 
IRD2053-13 HA-4-4 So11 
IRD2053-14 HA-5- 5 So11 

IRD2053-15 HA-5-1.5 Soil 

IRD2053-16 HA-5-3 Soil 
IRD2053-17 HA-5-4 So11 

IRD2053-18 HA-6-.5 So11 
IRD2053-19 HA-6- 1.5 So11 
IRD2053-20 HA-6-3 So11 

IRD2053-2 I HA-6-4 Soil 

Reviewed By: 

TestAmerica Irvine 

Patty Mata 
Project Manager 

The re.srrlt> pa-roin on!v to the snrnpler rested in the loborato~y. 771i.s report sholl not be r-eprodrrced. 
except infirll, withorrt m'ritten pe~rnission /torn Te~tAmer~rca. IRD2053 <Page 2 of lO> 



TestAmerica 
17461 Der~an Abenue S u ~ t e  100 I n m e ,  CA 92614 (949) 261-1022 Fax (949) 260-3797 

Le~ghton Consult~ng, lnc. 
17781 Cowan, Su~te 140 
Irvine, CA 92614 
Attent~on Charles Mazow~eckl 
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Analyte 

Sample ID: IRD2053-01 (HA-1-5 - Soil) 
Reporting Units: mgkg 

Lead 

Sample ID: IRD2053-02 (HA-1-1.5 - Soil) 
Reporting Units: mglkg 

Lead 

Sample ID: IRD2053-03 (HA-2-5 - Soil) 
Reporting Units: mgkg 

Lead 

Sample ID: IRD2053-04 @UP I - Soil) 
Reporting Units: mgkg 

Lead 

Sample ID: IRD2053-05 (HA-3-.5 - Soil) 
Reporting [Inits: mgkg 

Lead 

Sample ID: IRD2053-06 (HA-3-1.5 - Soil) 
Reporting 1Jnits: mgkg 

Lead 

Sample ID: IRD2053-07 (HA-3-3 - Soil) 
Reporting Units: mgkg 

Lead 

Sample ID: IRD2053-08 (HA-3-4 - Soil) 
Reporting Units: mglkg 

Lead 

Sample ID: IRD2053-09 (HA-4-5 - Soil) 
Reporting Units: mgkg 

Lead 

Sample ID: IRD2053-10 (HA-4-1.5 - Soil) 
Reporting Units: mglkg 

Lead 

TestAmerica Irvine 

Patty Mata 
Project Manager 

Project ID: CalTrans 
602171001 

Report Number: IRD2053 
Sampled: 04/22/08-04/23/08 
Received: 04/23/08 
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METALS 
Reporting Sample Dilution Date Date Data 

Method Batch Limit Result Factor Extracted Analyzed Qualifiers 

Sampled: 04/23/08 

EPA 6010B 8D24103 2.0 17 1 412412008 4/25/2008 

Sampled: 04/23/08 

EPA 6010B 8D24103 2.0 26 0.995 4/24/2008 4/25/2008 

Sampled: 04/23/08 

EPA 6010B 8D24103 2.0 18 0.995 4/24/2008 4/25/2008 

Sampled: 04/23/08 

EPA 6010B 8D24103 2.0 16 1.01 4/24/2008 4/25/2008 

Sampled: 04/23/08 

EPA 60 10B 8D24 103 2.0 9.1 0.995 4/24/2008 4/25/2008 

Sampled: 04/23/08 

EPA 60 10B 8D24103 2.0 17 1.01 4/24/2008 4/25/2008 

Sampled: 04/23/08 

EPA 60 10B 8D24103 2.0 4.7 1.01 4/24/2008 4/25/2008 

Sampled: 04/23/08 

EPA6010B 8D24103 2.0 9.0 1.01 4/24/2008 4/25/2008 

Sampled: 04/23/08 

EPA 6010B 8D24103 2.0 42 0.995 4/24/2008 4/25/2008 

Sampled: 04/23/08 

The resrrlrsperroin on!v ro the somples resled in the label-olory. This vepo,? rho11 not be rep)-odi~ced. 
except in jirll. wi~hoirt n~r~~~enpetmiss ion  from TestAmerica. IRD.2053 <Page 3 of 10> 
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Leigl~tol~ Colnultlng, Inc Project ID CalTrans 
1778 1 Cowan, Suite 140 602171001 Sampled 04/22/08-04/23/08 
Irv~ne, CA 92614 Report Number- IRD2053 Rece~ved. 04/23/08 i 

! 
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METALS 

Analyte 
Reporting Sample Dilution Date Date Data 

Method Batch Limit Result Factor Extracted Analyzed Qualifiers 

Sample ID: IRD2053-11 (HA-4-3 - Soil) Sampled: 04/23/08 
Reporting Units: mgkg 

Lead EPA 60 10B 8D24103 2.0 7.2 1 4/24/2008 4/25/2008 

Sample ID: IRD2053-12 @UP 2 - Soil) Sampled: 04/23/08 
Reporting Units: mglkg 

Lead EPA 601 0B 8D24 103 2.0 5.5 1.01 4/24/2008 4/25/2008 

Sample ID: IRD2053-13 (HA-4-4 - Soil) Sampled: 04/23/08 
Reporting Units: mgkg 

Lead EPA 60 10B 8D24103 2.0 4.8 0.995 4/24/2008 4/25/2008 

Sample ID: IRD2053-14 (HA-5.5 - Soil) Sampled: 04/23/08 
Reporting Units: mgkg 

Lead EPA 601 0B 8D24103 2.0 170 0.995 4/24/2008 4/25/2008 

Sample ID: IRD2053-15 (HA-5-1.5 - Soil) Sampled: 04/23/08 

Reporting IJnits: mglkg 
Lead EPA GOlOB 8D24103 2.0 66 0.995 4/24/2008 4/25/2008 

Sample ID: IRD2053-16 (HA-5-3 - Soil) Sampled: 04/23/08 
Reporting Units: ~ n g k g  

Lead EPA GO 1 OB 8D24103 2.0 47 1 .O 1 4/24/2008 4/25/2008 

Sample ID: IRD2053-17 (HA-5-4 - Soil) Sampled: 04/23/08 
Reporting Units: mglkg 

Lead EPA 60 10B 8D24103 2.0 15 0.995 4/24/2008 4/25/2008 

Sample ID: IRD2053-18 (HA-6-5 - Soil) Sampled: 04/22/08 
Reporting Units: mglkg 

Lead EPA GO l OB 8D24103 2.0 37 0.995 4/24/2008 4/25/2008 

Sample ID: IRD2053-19 (HA-6-1.5 - Soil) Sampled: 04/22/08 
Reporting Units: mglkg 

Lead EPA GO1 0B 8D24103 2.0 40 1 4/24/2008 4/25/2008 

Sample ID: IRD2053-20 (HA-6-3 - Soil) Sampled: 04/22/08 
Repolling Units: mgkg 

Lead EPA 601 0B 8D24103 2.0 36 0.995 4/24/2008 4/25/2008 

TestAmerica Irvine 

Patty Mata 
Prqject Manager 

The resrrlrspertain on!,. to the satnp1e.r le~ l rd  in the laho,o/ory. This report shall not be r.eprodrr~ed. 

c ~ c e p t  ln jirll, wit/ror~/ wr.itten permrssiori ji.om TesrAn~er.ica. IRD.2053 <Page 4 of flO> 



THE LEADER IN ENVIRONMENTAL TESTING " .  
Le~ghton Consult~ng, Inc. 
17781 Cowan, Suite 140 
Irvlne, CA 926 14 
Attention. Charles Mazow~eck~ 

.-* .. *. - . 

Analyte 

Sample ID: IRD2053-21 (HA-6-4 - Soil) 
Reporting Units: mglkg 

Lead 

TestAmerica Irvine 

Patty Mata 
Project Manager 

Project ID: CalTrans 
602171001 

Report Number: IRD2053 

17461 Der~an Avenue Sune 100. Inme. CA 92614 (949) 261-1022 Fax (949) 260-3297 

" ..* 

METALS 
Reporting 

Method Batch Limit 

EPA 60 10B 8D28080 2.0 

Sampled: 04/22/08-04/23/08 
Received: 04/23/08 

Sample Dilution Date Date Data 
Result Factor Extracted Analyzed Qualifiers 

Sampled: 04/22/08 

The I-errrlls per.roin only to the sornples lesled in Ihe loborofo~y.  This r.epor.1 shall no1 be vepvod~lced. 
excepr injirll .  wilhor~f wr~~~enpetmissionfr.orn Te~rAmevrco. IRD2053 <Puge 5 of lo> 



THE LEADER IN ENVIRONMENTAL T €STING 17461 Der1a13 Avenue. Suite 100. In~ine,  C'A 92614 (949) 261-1022 Far(949) 260-3297 
, . .. ,, , . .  

Project ID: CalTrans 
17781 Cowan, Suite 140 602171001 Sampled: 04l22108-04/23/08 

: Irvine, CA 926 14 Repolt Number: IRD2053 Received: 04/23/08 
Attention: Charles Mazowiecki 

. ~ ,  . . . . .  . 

INORGANICS 

Analy te 
Reporting Sample Dilution Date Date Data 

Method Batch Limit Result Factor Extracted Analyzed Qualifiers 

Sample ID: IRD2053-02 (HA-1-1.5 - Soil) Sampled: 04/23/08 
Reporting Units: pH Units 

PH EPA 9045C 8D24113 0.100 6.97 1 4/24/2008 4/24/2008 HFT 

Sample ID: IRD2053-06 (HA-3-1.5 - Soil) Sampled: 04/23/08 
Reporting 1Jnits: pH Units 

PH EPA 9045C 8D24113 0.100 6.77 1 4/24/2008 4/24/2008 HFT 

Sample ID: IRD2053-12 (DUP 2 - Soil) Sampled: 04/23/08 
Reporting Units: pH Units 

PH EPA 9045C 8D24113 0.100 6.65 1 4/24/2008 4/24/2008 HFT 

Sample ID: IRD2053-19 a - 6 - 1 . 5  - Soil) Sampled: 04/22/08 
Reporting Units: pH Units 

PH EPA 9045C 8D24113 0.100 8.07 1 4/24/2008 4/24/2008 HFT 

TestAmerica Irvine 

Patty Mata 
Project Manager 

n i e  resctlrsperroin only ro rhe so1np1e.v rested in the laborafo~y. This repoi? shall nor be rep,-odliced, 

excepr injii l l ,  wirhoiir wr~rren peimission from TarAmerica. IRD2053 <Puge 6 of lo> 



THE LEADER IN ENVIRONMENTAL TESTING 17161 Der~an Avenue Su~le 100. Inme,  C A  92614 (919) 261-1022 Fax (949) 260-3297 

Lelghton Consult~ng, Inc Project ID CalTrans 
1778 1 Cowan, Suite 140 602171001 Sampled 04/22/08-04/23/08 
Irv~ne, CA 92614 Report Number IRD2053 Recelved 04/23/08 
Attention Charles Mazow ~eckl 

METHOD BLANKIQC DATA 

METALS 

Reporting 
Analyte Result Limit 

Batch: 8D24103 Extracted: 04/24/08 

Blank Analyzed: 04/25/2008 (8D24103-BLK1) 
Lead ND 2.0 

LCS Analyzed: 04/25/2008 (8D24103-BS1) 
Lead 46.8 2.0 

Matrix Spike Analyzed: 04/25/2008 (8D24103-MS1) 
Lead 61.5 2.0 

Matrix Spike Dup Analyzed: 04/25/2008 (8D24103-MSD1) 
Lead 63.7 2.0 

Batch: 8D28080 Extracted: 04/28/08 

Blank Analyzed: 04/28/2008 (8D28080-BLK1) 
Lead ND 2.0 

LCS Aualyzed: 04/28/2008 (8D28080-BS1) 
Lead 46.2 2.0 

Matrix Spike Analyzed: 04/28/2008 (8D28080-MS1) 
Lead 44.2 2.0 

Matrix Spike Dup Analyzed: 04/28/2008 (8D28080-MSD1) 
Lead 44.0 2.0 

TestAmerica Irvine 

Patty Mata 
Project Manager 

Spike Source %REC RPD Data 
Units Level Result %REC Limits RPD Liinit Qualifiers 

m g " k  50.0 94 80-120 

Source: IRD2053-01 

mg'k?? 50.0 16.9 89 75-125 

Source: IRD2053-01 

%''kg 50.0 16.9 94 75-125 4 20 

111gikg 50.0 92 80-120 

Source: IRD2304-01 
tng!kg 50.0 1.52 85 75-125 

Source: IRD2304-01 
mpikg 50.0 1-52 85 75-125 0 20 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 17161 Derlan Avenue S u ~ t e  100 Inme ,  c A 92014 (919) 261-1022 Fax (949) 260-3297 

Y 

Letghton Consulting, Inc Project ID CalTrans 
17781 Cowan, Su~te 140 602171001 Sampled 04122108-04123108 i 
Irvtne, CA 92614 Repott Number. IRD2053 Recetved. 04/23/08 i 
Attention Charles Mazow~eck~ 1 

METHOD BLANWQC DATA 

INORGANICS 

Analyte 

Batch: 8D24113 Extracted: 04/24/08 

Reporting Spike Source %REC RPD Data 
Result Limit Units Level Result %REC Limits RPD Limit Qualifiers 

Duplicate Analyzed: 04/24/2008 (8D24113-DUP1) Source: IRD2053-02 

PH 7.00 0.100 pH Units 6.97 

Duplicate Analyzed: 04/24/2008 (8D24113-DUP2) Source: IRD208S-07 

PH 8.51 0.100 pH Units 8.48 

TestAmerica I rv ine  

Patty Mata 
Pro-ject Manager 

0 5 HFT 

0 5 HFT 

The r.e.srrlrsper~min on!v to the sarnples resred in the labor.olor~. 7lii.s r.epor.1 .shall not be I-eprudrrced. 
eycept in Jirll. wirholit written pe~mrssi01~/1~om Test~nrer-rra. IRD2053 <Page 8 of 10> 



" 

THE LEADER IN ENVIRONMENTAL f EST lNG 17461 Derian Avenue. Suite 100. Irvine, CA 92614 (949) 261-1022 Fax:(949) 260-3297 
. ' . > 

Leighton Consulting, Inc. Project ID: CalTrans i 
17781 Cowan, Suite 140 602171001 Sampled: 04/22/08-04/23/08 1 
Irvine, CA 92614 Repo~t Number: IRD2053 Received: 04/23/08 1 s 
Attention: Charles Mazowiecki i 

. *.". ~ , ... ", . . 

DATA QUALIFIERS AND DEFINITIONS 

HFT The holding time for this test is immediate. It was analyzed in the laboratory as soon as possible after receipt 

ND Analyte NOT DETECTED at or above the reporting limit or MDL, if MDL is specified. 

RPD Relative Percent DiiTerence 

TestAmerica Irvine 

Patty Mata 
Project Manager 

The resrtlls pel-trrin only to /he sotnplec le.vled in the Iaboiuroi~. Tliis r.epoi.1 sholl nor be r.epi-odriced. 
acepr  in/rr/[. withorir u ~ i ~ / e n  peirnrss~o~r /;.om TertAmevica. ZRD.2053 <Page 9 of 10> 



THE LEADER IN ENVIRONMENTAL TESTING --- . -  
17161 Der~an Abenue S u ~ ( e  100. Inlne,  C A 92614 (919) 261-1022 Fax (949) 260-3297 

Leigllton Consulting, Inc. Project ID CalTrans 
; 17781 Cowan, Suite 140 

Irvine, CA 92614 
: Attention: Charles Mazowieck~ 

602171001 

Report Number: IRD2053 
Sampled: 04/22/08-04/23/08 I c 

Rece~ved: 04/23/08 I 

C.. . ..,,, -. ..,*,..," ..,,.. - -,.-.-*. . . . ,. . . . .. . . , .. ,. . . . . . .  . 

Certification Summary 

TestAmerica Irvine 
Method Matrix Yelac California 

EPA GO 1 OB Soil X 
EPA 9045C Soil X 

Nevada and NELAP provide ana(~~ te  specific accreditations. Anal-vte .specific inforrrration for TestAmerica rnay be obtai1ied by contactirig 

the luboratory or visiting our websife at www.testaniericai~rc.corrr 

TestAmerica Iwine 

Patty Mata 
Project Manager 

The veslrlts per.tain onb: to the sampler rested in the labor-olory. Tl1i.r vep0r.r shall not be r-eprodr~ced. 
except in jitll, wirhorrt n,ritten permiss~anfiom TestAmevrca. IRDZOS3 <Page 10 of I & -  



TestAmerica . .. - .. . . .- . -. -.... .. . . . -. . - <.,, - . l i  .. . . I ,  . . - .  ,2 1 . 7 .  .. . 
: C:? E Coolcy Cr , Su:tc A. Co!!cn. CA 02324 !909) 370-4667 FAY (909) 370-!91? 

j -  r . 7  5,)::lr. i?..:! cw $.:.re #:J(.,, pqoe,,>. b.7 95n4.1 1480; 715-n047 F A ? '  44817; 785 nR'. t 

CHAIN OF CUSTODY FORM 25211 F Sclr!ser Rd  #:A 1 ah 'Jeaas Nv 8912G i7021 i 9B-3620  F A X  1702i 798-362 i 

Relinquished By: Date/ Time: Received in Lab : Date1 Time: 

48 hours normal A 
Sample Integrity: (Check) % 41334- ( v, 6 intact L 

V 

Note: By relinquishing samples to TestAmerica, client agrees to pay for th; services reque&n this chain of custody form and any additional analyses performed on this project. 
Payment fnr services is due within 30 days from the date of invoice. Sample(s) will be disposed of after 30 days. 





THE LEADER IN ENVIRONMENTAL TESTING 17461 Denan Avenue Su~te 100, Inme, C'A 92614 (949) 261-1022 Fax (949) 260-3291 

LABORATORY REPORT 
Prepared For: Leighton Consulting, Inc. 

1778 1 Cowan, Suite 140 
Irvine, CA 92614 
Attention: Charles Mazowiecki 

Project: CalTrans 
602171001 

Sampled: 04/23/08 
Received: 04/23/08 

Issued: 05/12/08 16:52 

NELAP #01108CA California ELAP#1197 CSDLAC # I  0256 

The reslrlts listed nfithin this Labor.aton1 Reportpertain onlv to (he samples tesred rn [he labor.ator?;. The analjlses contained in (his repo1.r 
were perfo~med in accordance with the applicable certificarions as noted A11 soil sarnples are reported on a rvet n~eighl basis zinless 

othe~wise noled in the r,eport. This Labot,alon; Report is corlfidential nnd is rntended for. the sole rrse o f  Test.4mericn and its client. This 
report shall not be repr.odriced, e.Ycepr infiill, withoril lvritten permissronjr~orn TestArner.ica. The Clmirr(s) of Crrstodj', 2 pages. are 

included and are an iriteg~.alpar? of this r.epor.t. 
This entire report was reviewed and approved for. !.elease. 

CASE NARRATIVE 

SAMPLE RECEIPT: Samples were received intact, at 10°C, on ice and with chain of custody documentation 

HOLDING TIMES: Not all holding tirnes were met. Results were qualified where the sample analysis did not occur within 
method specified holding time require~nents. 

PRESERVATION: Samples requiring preservatioil were verified prior to sample analysis. 

QNQC CRITERIA: All analyses met method criteria, except as noted in the report with data qualifiers. 

COMMENTS: No significant observations were made. 

SUBCONTRACTED: No analyses were subco~~tracted to an outside laboratory. 

ADDITIONAL 
INFORMATION: Only the additional STLC and TCLP Lead results, for tests requested 5/2/08, are iilcluded in this report. 

LABORATORY ID 

IRD2053-14 

IRD2053-15 

CLIENT ID 

HA-5-.5 

HA-5-1.5 

MATRIX 

Soil 

Soil 

Reviewed By: 

TestAmerica Iwine 

Patty Mata 
Project Manager 



THE LEADER 4N ENVIRONMENTAL TESTING 17161 Der~an 4\enus Su lk  100. I n ~ n e ,  CA 92611 (949) 161-1022 Fax (949) 260-3297 

eighton Consulting, Inc Project ID CalTrans 
778 1 Cowan, Suite 140 602171001 Sampled 04/23/08 

Report Number IRD2053 Rece~ved 04/23/08 
ttent~on Charles Mazowleckl 

TCLP NETALS 

Analpte 
Reporting Sample Dilution TCLP Date Date Data 

Method Batch Limit Result Factor Limit Extracted Analyzed Qualifiers 

Sample ID: IRD2053-14 (HA-5.5 - Soil) 
Reporting Units: mgll 

Lead 6010B-TCLP 8E05102 0.10 0.28 1 5.0 5/5/2008 5/7/2008 

Sample ID: IRD2053-15 (HA-5-1.5 - Soil) 
Reporting [Inits: mg/l 

Lead 6010B-TCLP 8E05102 0.10 0.12 1 5.0 5/5/2008 5/7/2008 

TestAmerica Irvine 

Patty Mata 
Prqject Manager 

The re.r~rlts pertoin only to the sotnpler tesled in the loboralor).. Zliis repor1 rhnll not be reprodt~ced. 

except in j i~ l l ,  withot~t nv.it~en pe~rnissiott/r.o~n TesUnrc~.rco. IRD2053 <P~glgr 2 01 b 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 17461 Der~an  A%enue S u ~ t e  100. IWme C'A 92614 (949) 261-1022 Fax (949) 260-3197 

Le~ghton Consult~ng, Inc Plolect ID CalTrans 
17781 Cowan, Suite 140 602171001 Sampled 04/23/08 

^ Irvine, CA 92614 Report Number IRD2053 Received 04/23/08 
Attent~on Charles Mazow~eck~ 

STLC METALS 

Analyte 
Reporting Sample Dilution STLC Date Date Data 

Method Batch Limit Result Factor Limit Extracted Analyzed Qualifie~.~ 

Sample ID: IRD2053-14 (HA-5--5 - Soil) 
Reporting Units: mgil 

Lead 6010B-STLC 8E05087 0.10 7.7 I 5.0 5/5/2008 5/5/2008 

Sample ID: IRD2053-15 (HA-5-1.5 - Soil) 
Reporting Units: mgfl 

Lead 6010B-STLC 8E05087 0.10 4.1 1 5.0 5/5/2008 5/5/2008 

TestAmerica Irvine 

Patty Mata 
Prqject Manager 

Tlle r-e.srr1rs per.toin onti: to the satnples tested in the loborntory. 771;s r.epoit sknll nor be veprodr~ced. 
except in.li111. wirhor~t written permissioi~/,um TestAnterico. IRD.2053 <Page 3 of %- 



THE LEADER /N ENVIRONMENTAL TESTING 17161 Der~an Avenue Suite 100. Inme .  CA 92614 (919) 261-1022 Fax (949)260-3297 

Leighton Consult~ng, Inc Project II) CalTrans 
17781 Cowan, Suite 140 602171001 Sampled 04/23/08 i 
Irvine, CA 92614 Repolt Number IRD2053 R ~ e l v e d :  04123108 I 
Attent~on Charles Mazow~eckl 

WASTE EXTRACTION TEST (STLC) - Metals/Inorganics 
Extraction Extraction Data 

Analyte Method Batch Start Date End Date Qualifiers 
Sample ID: IRD2053-14 (HA-5.5 - Soil) 
Extraction STLC-Mat 8E03035 5/3!2008 5/5/2008 

Sample ID: IRD2053-15 (HA-5-1.5 - Soil) 
Extraction STLC-Met 8E03035 5/3/2008 5/5/2008 

TestAmerica Irvine 

Patty Mata 
Project Manager 

Tlre ~.e.rrtlts pertoin on(,: to the ,sornple.~ 1e.sled in the lahorulo~?.. T11i.s I-epor-r rho11 not be r.ep~.odr~csd, 
except i n j i ~ ~ l ,  withor~t wr-itten per.~nissro~ijiunr Te.rt.4nrer~ica. IRD2053 <Page 4 of + 



THE LEADER IN ENVIRONMENTAL TESTING 17461 Der~an  Avenue Su~te 100. Insme, C'A 92614 (949) 261-1022 Fax:(949) 260-3297 

Project ID: CalTrans 
17781 Cowan, Suite 140 602171001 Sampled: 04/23/08 
Irvine, CA 92614 Report Number: IRD2053 Received: 04/23/08 
Attention: Charles Mazowiecki 

TCLP EXTRACTION - Metals 
Extraction Extraction Data 

Analyte Method Batch Start Date End Date Qualifiers 
Sample ID: IRD2053-14 (HA-5.5 - Soil) 
Extraction EPA 13 1 1 -Met 8E04022 5/4/2008 5/5/2008 

Sample ID: IRD2053-15 (HA-5-1.5 - Soil) 
Extraction EPA 1311-Met 8E04022 51412008 5/5/2008 

TestAmerica Irvine 

Patty Mata 
Prqject Manager 

77ie resalts perlain only lo Ihe sa~nyler rested in Ihe laboralory. 771;s repor? shall nor be reprodt~ced. 

ercepl infr~l l ,  wirhort~ wrllten permissionfiom Te~IAmerica. IRD2053 <Pugr 5 of 9> 



THE LEADER IN ENVIRONMENTAL TESTING 17461 Der~an A>enue S u ~ t e  100 Inrlnc. CA 92614 (949) 261-1022 Fax (949) 260-3297 

Plqect ID CalTrans 
1778 1 Cowan, Suite 140 602171001 Sampled 04/23/08 i 

f Irvine, CA 92614 Report Number IRD2053 Rece~ved 04/23/08 
i 

' Attention Charles Mazow~eckl 
i i 

METHOD BLANKIQC DATA 

TCLP METALS 

1 Batch: 8305102 Extracted: 05/05/08 

Reporting Spike Source %REC RPD Data 
Result Limit Units Level Result %REC Limits RPD Limit Qualifiers 

Blank Analyzed: 05/07/2008 (8E05102-BLK1) 
Lead ND 0.10 m d l  

LCS Analyzed: 05/07/2008 (8E05102-BS1) 
Lead 2.05 0.10 mg/l 2.00 

Matrix Spike Analyzed: 05/07/2008 (8E05102-MS1) Source: IRE0167-01 
Lead 1.96 0.10 m d l  2.00 ND 98 75-125 

TestAmerica Irvine 

Patty Mata 
Prqject Manager 

The vesrr1f.s per.loin on!\: ro /Ire sornp1e.r resled in rhe lobor.alory. This r-epor? shall nor be repr-odtrced, 
e~cepr rnjirll, wirhorrr n~trr/enpermrss~on/r.on~ i"e.s/,4merrca. IRD2053 <Page 6 of %- 



TestAmerica 
T HE LEADER IN ENVIRONMENTAL TESTING 17161 Der~an Abenue Su~te 100. Irrlne, C A  92611 (919) 161-1022 Fax (949) 260-3197 

; Leighton Consult~np, Inc Project ID CalTrans 
6 17781 Cowan, Suite 140 602171001 Sampled. 04/23/08 
1 Irvine, CA 926 14 Report Number ED2053 Rece~ved 04/23/08 i 

' Attent~on Charles Mazow~eck~ 
i. 

METHOD BLANKIQC DATA 

STLC METALS 

Analyte 
Reporting Spike Source %REC RPD Data 

Result Limit Units Level Result %REC Limits RPD Limit Qualifiers 

Batch: 8305087 Extracted: 05/05/08 

Blank Analyzed: 05/05/2008 (8E05087-BLK1) 
Lead ND 0.10 %I1 

LCS Analyzed: 05/05/2008 (8E05087-BS1) 
Lead 21.0 0.10 mgil 20.0 105 80-120 

Matrix Spike Analyzed: 05/05/2008 (8E05087-MS1) Source: IRD1923-01 
Lead 23.7 0.20 mdl  20.0 1.89 109 75-125 

Matrix Spike Dup Analyzed: 05/05/2008 (8E05087-MSD1) Source: IRD1923-01 
Lead 2 1.2 0.20 mgfl 20.0 1.89 97 75-125 11 20 

TestAmerica Irvine 

Patty Mata 
Project Manager 

Flie r.esrrlts pertoin  on!^: to the .somnple.$ lesled in the 1obor.alory. Fhb repor.1 shall not be reprud~rced. 

escept in~ i r l f ,  wirhorrt nfritlen pe~misssio~~fiom FatAmerica. IRD.2053 <Page 7 of %- 



THE LEADER IN ENVIRONMENTAL TESTING 17461 Der~an Avenue Su~te 100 l w n e  C A  92611 (949) 261- 1022 Fax (949) 260-3297 

Leightoi~ Consulting, Inc Project ID CalTrans 
17781 Cowan, Suite 140 602171001 Sampled 04/23/08 i 
Irvine, CA 92614 Report Number IRD2053 Rece~ved 04/23/08 ! 
Attention Charles Mazowieck~ 

DATA QUALIFIERS AND DEFINITIONS 

ND A~lalytr NOT DETECTED at or above the reporting limit or MDL, if MDL is specified 

RPD Relative Percent Difference 

TestAmerica Irvine 

Patty Mata 
Prqject Manager 

The re.srrlrs pel-toin onti. ro rke sornp1e.s le.strd in the laborutory. This r-epor? shall not be repr-odtrced, 
except rn.hrll. ~~thorrr n3rirren permissio~ifiom Te.~tAn~erica. ZRDZOS.3 <Page 8 of * 



ENVIRONMENTAL f ESTlNG 17461 Denan Aveliue. Su~te 100. Inine. CA 92614 (949) 261-1022 Fax-(949) 260-3297 

Leighton Consulting, Inc. Project ID: CalTrans 
17781 Cowan, Suite 140 602171001 Sampled: 04/23/08 
Irvine, CA 926 14 Report Number: IRD2053 Received: 04/23/08 
Attention: Charles Mazowiecki 

. . , , ,  . .  . . . . 

Certification Summary 

TestAmerica Iwine 

Method Matrix Nelac California 

60 10B-STLC Soil X 
60 10B-TCLP Soil X 

EPA 1311-Met Soil X 
STLC-Met Soil X 

Nevada and NELAPprovide analyfe spectfic accreditations. Analyte specific injoi-nlo~ionfor Testiirrlerica rnuy be ohfalnetl hv contacfing 
the laboratory or visiting our websife at www./estame~icainc.com 

TestAmerica Irvine 

Patty Mata 
Project Manager 

The r-e.slrhsper.toin on!v to the sornp1e.s tested in the lobovorory. Tlnlrs r.ep0r.f sholl not be r.epr.odrrced. 
ercept ~nfirll, wirhorrr nsr.rtten perm;ssior~/i.orn TrstAnier.ico. ZRD2053 <Page 9 of 9> 



CHAIN OF CUSTODY FORM 

.. . . . -  . .. .. .. .. . . . . .- . - 4 . 8 .  .. I d .  . 9 ,  . . - . . , . : , . . .. . 
:c! -: E r301cv P, SUI:C A .  C3!!~n. C.4 02324 !909! ?7n-4667 F A Y  (909) 3 7 n - r ~ 4 t :  

.-y i ! l : ; r r -  ill:! S, q,:,te F] 0:Ji.i Pqoer,.r A 7  95C411 14801 :ilEI-6?041 F A r  !4fjOj 7R5  O R G  * 

1SPlr F S,~rtser Rd #:i I a s  Veoas Nv 89126 17021 i98-3620 FAX 17021 798 3 6 2 i  

1 1 1  ! L A ( ) t R  th! ! - ~ ! \ " L ( ( > P . J ~ A ~ ~ ~ J ! A !  1 C \ l l h l 1 7  

Ju 
P a p  ! nf L 
-- 

'I C .  * "]amp i p d r j r o s f .  
L-Y 

k'rn~nrt P( I N ~ ~ r n n ~ r  Analys~s Requlrer! 
f. \-, \ t ~ , ~ ' .  

I 

Relinquished By: Date! Time: 

, 

Received in Lab : Date 1 Time: 

I @ i 
- - 

I,-'-*\ \ - - L  L ,  I I 

48 hours normal 

Sample Integrity: (Check) % 91?,3/m ( v, (ffC 
i3-.( 

i n t a ~ t  K - on ice AD, ( 
Note: By relinquishing samples to TestAmerica, client agrees to pay for th; services 

- 
r e q u e w n  this chain of custody form and any additional analyses performed on this project. 

Payment fnr services is due within 30 days from the date of invoice. Sample(s) will be disposed of after 30 days. 
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Leighton Consulting, Inc. 
A  L E I G H T O N  G R O U P  C O M P A N Y  

To: 

September 23,2008 
(Revised November 6,2008) 

Project No. 602 17 1-001 

RMC, Inc. 
6 Hutton Centre Drive, Suite 1270 
Santa Ana, California 92707 

Attention: Mr. Jarnal Salman, P.E. 

Subject: Foundation Report for Proposed Soundwall Nos. 83, 93, 55-203 and 101 on 
Southbound Interstate 5 near El Camino Real, City of San Clemente, California 

In response to your request, Leighton Consulting, Inc. (Leighton) has performed a geotechnical 
exploration for four proposed soundwalls on southbound Interstate 5 (1-5) near El Camino Real. 
The length, type and location of the soundwalls are as follows: 

Soundwall No. 83: 1,595 feet long masonry block wall to be located along the southbound I- 
5 on-ramp at El Camino Real. 

1 Soundwall No. 93: 394 feet long masonry block wall to be located along the southbound 
shoulder of 1-5, south of El Camino Real undercrossing. 

1 Soundwall No. 55-203: 397 feet long, light weight paraglass wall to be located along the 
southbound shoulder of 1-5, spanning over El Camino Real undercrossing. 

Soundwall No. 101: 88 feet long masonry block wall to be located along the southbound 
shoulder of 1-5, north of El Camino Real undercrossing. 

The purpose of our study was to evaluate the subsurface conditions at the project site and to 
provide geotechnical recommendations for design and construction of the foundations of the 
proposed soundwalls. This report summarizes the results of our geotechnical exploration and 
presents our geotechnical recommendations. A draft version of this report was issued on June 6, 
2008. The report was revised on September 23, 2008, to incorporate review comments from 

1 7781 Cowan Irvine, CA 92614-6009 
949.253.9836 w Fax 949.250.1114 www.leightonconsulting.com 



RMC and Caltrans and design changes by the design team. Additional review comments were 
received from Caltrans (see Appendix C) and Sections 4.4 and 5.2 of this report have been 
revised to incorporate the review comments. 

If you have any questions regarding this report, please do not hesitate to contact this office. We 
appreciate this ( 

Respectfully submitted, 

LEIGHTON CONSULTING, INC. 

Tae Kuk Kim, PE 693 16 
Project Engineer 

Djan Chandra, PE, GE 2376 
Senior Principal Engineer 

Distribution: (4) Addressee 

Leighton 
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1 1 Proiect Description 

The project site is located along southbound 1-5 near El Camino Real in the city of San 
Clemente, California. It extends from 1,396 feet south of El Camino Real undercrossing 
(1-5 Station 82+74) to 131 feet north of El Camino Real undercrossing (1-5 Station 
102+40). The location of the project site is shown in Figure 1. The project consists of 
removal of a portion of an existing soundwall and construction of four new soundwalls, 
namely Soundwall No. 83 (SW No. 83), Soundwall No. 93 (SW No. 93), Soundwall No. 
55-203 (SW No. 55-203) and Soundwall No. 101 (SW No. 101). 

SW No. 83 is to be located on the southbound 1-5 on-ramp at El Camino Real. The 
soundwall will be an approximately 1,595-foot long, extending from the southbound 1-5 
Station 82+74 to southbound On-Ramp Station 18+65. SW No. 83 will consist of 1 1 to 13 
feet high masonry block soundwall on top of a concrete barrier. The southern portion of 
the wall, approximately 240 feet long, will be supported on a retaining wall with a 
maximum height of 8 feet. The retaining wall will be supported on a spread footing. The 
rest of the soundwall will be supported on Cast-In-Drilled-Hole (CIDH) piles. A 436-foot 
long segment of an existing soundwall (SW No. 15) located at the south end of the 
project will be removed and replaced with the proposed SW No. 83. The southern 
portion of the existing soundwall, approximately 138 feet long, consists of 5%-foot high 
wall on 6 to 8 feet high retaining wall (RW No 77-L). The retaining wall is supported on 
a shallow foundation with a footing width of 6 feet 2 inches to 7 feet 6 inches. The 
northern portion of the existing soundwall, approximately 298 feet long, consists of 3%- 
to 5%- foot high wall supported on 15-inch-diameter, 10 feet long CIDH piles. 

SW No. 93 is to be located along the southbound shoulder of 1-5, south of El Camino 
Real undercrossing (Bridge No. 55-203). It will be approximately 394 feet long, 
extending from 1-5 Station 93+65 (approximately 370 feet south of El Camino Real) to I- 
5 Station 97+52. SW No. 93 will consist of l l  feet high masonry block soundwall on a 
concrete barrier, supported on CIDH piles. 

SW No. 55-203 is located along the southbound shoulder of 1-5, spanning over El 
Camino Real undercrossing. It is approximately 397 feet long, extending from 1-5 
Station 97+43 to 1-5 Station 101+52. Based on the provided information, we understand 
that SW No. 55-203 will consist o f .  11 feet high, light weight paraglass soundwall 
(Paraglas Soundstop TL4). The existing southbound deck slab of El Camino Real 
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undercrossing will be widened by approximately 6 inches to accommodate the proposed 
soundwall and the existing concrete barrier will be replaced with Type 736 (Mod) 
concrete barrier. 

SW No. 101 is to be located along the southbound shoulder of 1-5, north of El Camino 
Real undercrossing. It is approximately 88 feet long, extending from the north end of El 
Camino Real undercrossing (1-5 Station 101+52) to the 88 feet north of El Camino Real 
(1-5 Station 102+40). SW No. 101 will consist of 11 feet high masonry block soundwall 
on a concrete barrier, supported on CIDH piles. 

Based on the structure type selection report (Athalye, 2008) and information from the 
structural engineer, modifications to the existing undercrossing foundation are not 
required due to the relatively light weight of the paraglass soundwall system. However, 
the existing retaining wall behind Abutment 4 (north abutment) will require a tieback 
system to support the lateral load from the proposed paraglass soundwall. 

Based on the type selection report (Athalye, 2008), the existing El Camino Real 
undercrossing (Bridge No. 55-203) was constructed in 1954 and consisted of two 
separate structures (northbound and southbound) supported on two abutments and two 
piers. The bridges were then widened on both sides and joined to form one structure in 
1976. The steel plate girders of the original structures were strengthened by external 
prestressing to meet the permitted truck loading in 1991. The as-built elevations of the 
bridge range from 240 to 250 feet above mean sea level (msl) from south to north. The 
current elevation of El Camino Real is approximately 21 5 feet. 

1.2 Pur~ose and Scope 

The purpose of our geotechnical exploration was to evaluate the subsurface conditions 
with respect to the proposed project and to provide geotechnical recommendations for 
design and construction. Our scope of services included the following tasks: 

Literature Review: We reviewed various documents pertinent to the project site 
including as-built Log of Test Borings (LOTBs) prepared by Caltrans for the 
existing Bridge No. 55-203 and SW No. 151 Retaining Wall No 77-L. The as-built 
LOTBs are presented on Figure 2 (Sheets 7 through 9). A list of references used in 
preparation of this report is presented in Section 6.0. 
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Site Reconnaissance: We performed a site reconnaissance to visually evaluate the 
accessibility of the site for drilling equipment and locate and mark the proposed 
boring locations. 

Subsurface Exploration: We performed a subsurface exploration that consisted of 
drilling, logging and sampling of six hollow-stem auger borings to a maximum depth 
of 5 1 % feet below ground surface. The boring logs are included on Figure 2 (Sheets 
3 through 6) - Log of Test Borings (LOTBs). 

Seismic Analysis: Based upon the encountered subsurface conditions and regional 
seismicity of the area, we performed ground motion analysis for the project site for 
use in structural analysis and design. 

Geotechnical Desinn and Analysis: Geotechnical analysis was performed on the 
collected data to develop recommendations for design and construction. Results of 
the analysis are included in Appendix B. 

R e ~ o r t  Preparation: Relevant geotechnical data were compiled in this report along 
with our findings and recommendations for the proposed project. 
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2.0 GEOTECHNICAL FIELD AND LABORATORY INVESTIGATIONS 

Su bsutface Ex~loration 

Our field exploration consisted of advancing six 8-inch diameter hollow-stem borings to 
a maximum depth of 51% feet below the current grade. Borings LB-1 and LB-2 are 
located along the southbound of 1-5 near Abutment 4 (north abutment) and Abutment 1 
(south abutment) of the El Camino Real undercrossing, respectively. Boring LB-3 is 
located at approximately 460 feet south of El Camino Real undercrossing and Borings 
LB-4 through LB-6 are located along the west side of 1-5 southbound on-ramp at El 
Camino Real. The approximate location of these borings is shown on Figure 2. 

Standard Penetration Test (SPT) was performed within the hollow-stem borings using a 
140-pound automatic hammer falling fi-eely for 30 inches. The samplers were driven for 
a total penetration of 18 inches and the blow counts were recorded for the last 12 inches 
of penetration. Relatively undisturbed samples were collected from the borings using the 
Modified California Ring sampler. The field sampling procedures were conducted in 
accordance with ASTM Standard Specifications Dl586 and D3550 for SPT and split- 
barrel sampling of soil. In addition to driven samples, representative bulk soil samples 
were also collected from the borings. 

The test borings were logged in the field by a member of our technical staff. Each soil 
sample collected was reviewed and described in accordance with the Unified Soil 
Classification System. The samples were sealed and packaged for transportation to our 
laboratory. After completion of drilling, the borings were backfilled with soil/cutting, 
tamped and capped with rapid set concrete. Geotechnical logs of the borings are included 
on Figure 2. 

Geotechnical Laboratory Testinq 

Laboratory tests were performed on representative soil samples to determine the 
geotechnical engineering properties of subsurface materials. The following laboratory 
tests were performed: 

In-situ moisture content and density; 

Grain-size distribution; 

Percent passing No. 200 sieve; 

lil 
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Direct shear; 

Consolidation; and 

Corrosivity (soluble sulfate contents, chloride, pH, and resistivity). 

All laboratory tests, except corrosivity tests, were performed in general accordance with 
ASTM procedures. The corrosivity tests were performed in accordance with Caltrans 
procedures. Results of the laboratory tests are presented in Appendix A. The results of 
in-situ moisture and density tests are shown on Figure 2 - Log of Test Borings (LOTBs). 

Leig hton 



3.0 GEOTECHNICAL FINDINGS 

3.1 Geoloqic Settinq 

The project site is characterized by rolling hills and canyons with marine terraces that 
border the Pacific Ocean. The site lies within the foothills of the southern Santa Ana 
Mountains, which is within the Peninsular Ranges Geomorphic Province of southern 
California. The province is bounded on the northeast by the Elsinore Fault and the south 
by the offshore southern extension of the Newport-Inglewood Fault Zone. Exposed in 
the area between the two north-west trending right-lateral strike-slip faults is a sequence 
of mostly west dipping rocks. A relatively thin section of flat lying Quaternary terrace 
deposits occur near the coastline, adjacent to drainages, and at isolated localities in the 
upland area. 

3.2 Subsurface Earth Materials 

The pavement sections encountered in our borings on the southbound shoulder of 1-5 
consisted of 6 to 12 inches of asphalt concrete with generally no aggregate base. A 12- 
inch thick layer of aggregate base was encountered in Boring LB-6. The pavement 
sections on the southbound on-ramp consist of 13 to 14 inches of asphalt concrete over 0 
to 4 inches of aggregate base. The existing pavement sections encountered in our borings 
are shown in Table 1. 

Table 1 - Existing Pavement Sections 

Leighton - 

Boring No. 

LB- 1 

LB-2 
LB-3 

LB-4 

LB-5 

LB-6 

Existing Pavement 
Section 

6 inches of AC 

12 inches of AC 
1 1 inches of AC 

13 inches of AC over 
4 inches of AB 
14 inches of AC 

6 inches of AC over 
12 inches of AB 

1-5 Station No. 

1 03+00 

96+00 
92+50 

94+50 

9 1 +75 

87+20 

Location of Boring 

Southbound 1-5 Shoulder 

Southbound 1-5 Shoulder 
Southbound 1-5 Shoulder 

Southbound 1-5 On-Ramp 

Southbound 1-5 On-Ramp 

Southbound 1-5 Shoulder 



Based on the available borings, the subsurface conditions along the 1-5 mainline and 
along the southbound on-ramp were found to be slightly different. The subsurface profile 
along 1-5 mainline generally consists of loose to dense silty sand with gravel within the 
upper approximately 20 feet and loose to medium dense silty sand and very stiff sandy 
clay from 20 to 25 feet below grade. The soils below 25 feet to 50 feet consist of 
medium dense to very dense silty sand and sandy silt. Light brown fine-grained 
sandstone was encountered at approximately 10 to 15 feet below El Camino Real street 
level (approximately 50 feet below the freeway level). 

The subsurface profile along southbound on-ramp generally consists of medium dense to 
dense clayey sand and gravelly sand within the upper approximately 5 feet and loose to 
very dense gravelly clayey sand with isolated stiff silty clayey layer from 5 to 15 feet 
below grade. The soils below 15 feet to 25 feet consist of stiff to very stiff sandy clay 
with varying amount of silt. The soils below 25 feet to 30 feet consist of medium dense 
silty clayey sand and soils below 30 feet to the maximum depth explored consist of firm 
to very stiff silty clay and clayey silt with varying content of sand. 

Based on the available as-built plan (Caltrans, 1957), the pre-existing topography at El 
Camino Real undercrossing area sloped gently downward to the southwest from 
elevations of 220 to 210 feet above mean sea level (msl). The pre-existing elevations of 
the areas at Abutments 1 and 4 varied from 210 to 21 5 feet msl. The current as-built 
elevations of Abutments 1 and 4 of El Camino Real undercrossing are approximately 240 
feet to 250 feet, respectively. Based on the available as-built plan (Caltrans, 1957), up to 
30 feet and 35 feet of approach embankment fills were placed behind Abutments 1 and 4, 
respectively. 

We have performed direct shear tests on representative samples collected from our 
borings. The cohesion intercept (c) and friction angle (@) representing the effective shear 
strength of the soils were found to range from 50 to 300 psf and 30 to 42 degrees, 
respectively. The test results are presented in Appendix A. Based on these test results, 
SPT blowcounts and soil types, the shear strength parameters and unit weights selected 
for design are presented in Tables 2 and 3. 
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Table 2 - Generalized Soil Profile for 1-5 Mainline 

existing grade, respectively. 

(2) Based on SPT blow counts of subsurface soil (NAFVAC, 1988) and Laboratory test results 

Depth below Existing 
~rade") (feet) 

0 to 20 

20 to 25 

25 to 40 

40 to 50 

50 to 70 

Table 3 - Generalized Soil Profile for Southbound On-Ramp 

') Freeway level; cut-off elevation of Abutments 1 and 4 are at approximately 10 to 12 feet below the existing 
grade, respectively, and cut-off elevations of Pier 2 and 3 are approximately 30 feet and 40 feet below the 

Generalized Soil Type 

Silty Sand with gravel 

Silty Sand/ Sandy Clay 

Silty Sand/ Sandy Silt 

Silty Sand I Sandy Silt 

Sandstone 

Depth below Existing 
~rade'') (feet) 

0 to 5 

Friction 

(degrees) 

33 

33 

3 2 

34 

3 6 

Total Unit 
Weight (pcf) 

125 

120 

115 

120 

120 

5 to 15 

15 to 25 

(ps9 

- 

- 
- 
- 
- 

Generalized Soil Type 

Clayey Sand1 Gravelly Sand 

25 to 30 I Silty Sand 1 Clayey Sand 

") Freeway level 

(2) Based on SPT blow counts of subsurface soil (NAFVAC, 1988) and Laboratory test results 

Gravelly Clayey Sand/ 

Silty Clay 

Sandy Clay1 Clayey Silt 

30 to 35 

3.3 Groundwater 

Total Unit 

Weight (pd) 

120 

120 

Groundwater was not encountered during our field exploration. Groundwater was 
encountered in Boring B-2A by others in 1954, at a depth of 29 feet below the existing 
street level (elevation of approximately 184% feet). The boring was located near Pier 3 
of El Camino Real undercrossing. The historically high groundwater table at the El 

120 

120 

3 2 

. . 
600 Sandy Clay1 Silty Clay 

w 
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Friction 

(degrees) 

34 

(ps9 

32 

- 

115 

1,500 

- 



Camino Real street level is deeper than 10 feet below the ground surface (CDMG, 2002). 
The freeway is approximately 25 to 35 feet higher than El Camino Real. Considering the 
topography difference and information from the LOTBs, the historically high 
groundwater table is estimated to be on the order of 35 feet below the existing freeway 
grade. 

3.4 Ensineerinq Properties of Subsurface Materials 

Engineering properties of the subsurface materials were modeled based on results of 
geotechnical field and laboratory tests performed during our exploration. Results of these 
laboratory tests that are applicable to the proposed project are presented in Appendix A~ 
These test results are briefly discussed below: 

3.4.1 Shear Strenqth 

Based on direct shear test results, the cohesion intercept (c) and friction angle ($) 
representing the effective ultimate shear strength for the on-site soils ranges from 
50 to 300 psf and 30 to 42 degrees, respectively. The shear strength parameters 
used for design are presented in Tables 2 and 3. 

3.4.2 Corrosion Potential 

Representative samples of the subsurface soils were subjected to analytical testing 
to evaluate the potential for corrosion to concrete and ferrous metals. The test 
results are included in Appendix A and indicate the tested soils exhibited sulfate 
concentration of 72 to 291 parts per million (ppm), minimum resistivity of 374 to 
1,070 ohm-cm, chloride concentration of 43 to 695 ppm, and pH level of 7.5 to 7.8. 
Caltrans specifications define a corrosive soil as a material in which any of the 
conditions exist: a chloride content greater than 500 ppm; soluble sulfate content 
greater than 2,000 ppm; a minimum resistivity less than 1,000 ohm-cm; or a pH of 
5.5 or less. Based on the guidelines established by Caltrans, the subsurface soils at 
the soundwall locations are considered corrosive to steel in direct contact with the 
soils and reinforcing steel for structural concrete. The foundation for the 
soundwalls should be designed to have adequate concrete cover for reinforcing steel 
based on Caltrans Bridge Design Specification (Caltrans, 2004). Corrosion 
mitigation measure for the Tieback anchors should be performed in accordance 
with the Caltrans Corrosion Guidelines (Caltrans, 2003) 
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3.4.3 Ex~ansion Potential 

Laboratory tests performed on near-surface samples indicated that the clay 
materials exposed near the existing grade level possess low expansion potential 
when tested in accordance with ASTM D 4829 (see Appendix A). 

3.4.4 Colla~se Potential 

Laboratory tests performed on samples near the proposed foundation level 
indicated that the sandy materials have minor collapse potential upon inundation. 
The test result of the sample From Boring LB-4 at 7.5 feet indicated that the sandy 
soil has high collapse potential upon inundation. However, based on the 
relatively high blow counts and moisture content, the soil does not appear to have 
the characteristics of collapsible soil. Therefore, it is our opinion that the sample 
could be disturbed during sampling and the test result was disregarded. 

3.5 Faultinu and Seismicitv 

Our review of available in-house literature indicates that there are no known active or 
potentially active faults that have been mapped at the site, and the site is not located 
within an Alquist-Priolo Earthquake Fault Zone (Hart and Bryant, 1999). The principal 
seismic hazard that could affect the site is ground shaking resulting from an earthquake 
occurring along one of several major active or potentially active faults in southern 
California. Based on the latest fault database (California Geological Survey, 2002), the 
closest active faults that could affect the site are the Newport-Inglewood (Offshore), San 
Joaquin Hills, Coronado Bank, and Elsinore-Glen Ivy faults located approximately 4.5 
miles, 12.0 miles, 20.9 miles, and 21.4 miles, respectively, from the site. Other known 
regional active faults that could affect the site include the Elsinore Glen Ivy-Temecula 
and Palos Verdes faults. 

We have performed seismic analysis for the site using the deterministic methodology of 
the Caltrans Seismic Design Criteria (2006b). Per Caltrans Seismic Hazard Map 
(Mualchin, 1996), the nearest faults to the site are Newport-Inglewood-Rose Canyon, 
Palos Verdes Hills-Coronado Bank, and Whittier-Elsinore faults. The Newport- 
Inglewood-Rose Canyon fault, which is the nearest fault to the site at a distance of 4.5 
miles, is capable of generating a maximum capable earthquake (MCE) magnitude of 7.0. 
Caltrans Seismic Hazard Map shows that the design peak bedrock acceleration at the site 
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is 0.40g (Mualchin, 1992). The peak site accelerations due to maximum events on the 
nearest fault zone calculated using the attenuation relationship by Sadigh et al. (1997) is 
on the order of 0.44g. As such, for the design of structures using Caltrans method, if 
applicable, the design peak bedrock acceleration should be assumed to be 0.5g. 

3.6 Seismic Hazards 

3.6.1 Fault Rupture 

Based on available literature and reports, no known active faults are known to 
traverse the project site, and the site is not located within a currently designated 
Alquist-Priolo Earthquake Fault Zone. As such, the principal seismic hazard that 
could affect the site is ground shaking resulting from an earthquake occurring along 
one of several major active or potentially active faults in the region as discussed in 
Section 3.5. 

3.6.2 Liquefaction 

Liquefaction is the loss of soil strength or stiffness due to a buildup of pore-water 
pressure during ground shaking. Liquefaction is associated primarily with loose 
(low density), saturated, fine- to medium-grained, cohesionless soils. Effects of 
liquefaction can include sand boils, excessive settlement, bearing capacity failures, 
and lateral spreading. 

The project site is not located in an area that has been identified by the State of 
California as being potentially susceptible to liquefaction as shown on the Seismic 
Hazards Zones Map for the San Clemente Quadrangle (CDMG, 2002). Based on 
the relative density characteristics of the materials encountered during field 
exploration and the absence of groundwater, the potential of liquefaction at this site 
is considered low. 

3.6.3 Seismicallv Induced Settlement 

Seismically-induced settlement consists of dry dynamic settlement (above 
groundwater) and liquefaction-induced settlement (below groundwater). This 
settlement occurs primarily within loose to moderately dense sandy soil due to 
reduction in volume during and shortly after an earthquake event. The seismically- 
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induced settlement at the site is estimated to be on the order of 0.1 inch. Based on 
the results of our analysis, it is our opinion that the potential for seismically-induced 
settlement at the site will be low and, therefore, the potential for different settlement 
of the soundwalls is expected to be minor. 

3.6.4 Seismic Slope Stability 

According to the California Seismic Hazard Zone Map (CDMG, 2002) for the San 
Clemente Quadrangle, a portion of the west-facing, descending slope along the 
southbound on-ramp may be susceptible to earthquake-induced landsliding. The 
as-built plan (Caltrans, 1957) indicates that the slope is an approach fill slope 
placed during the construction of El Camino Real undercrossing. Based on the site 
geology and review of boring logs and LOTBs, subsurface materials along the 
western slope of the southbound on-ramp possess moderate to high strength. We 
have performed slope stability analysis of the abutment area at the El Camino Real 
using Simplified Janbu's method. For pseudo-static analysis, a horizontal seismic 
coefficient of 0.15g was used. Our analysis indicates that the slope has a global 
factor of safety greater than 1.5 for pseudo-static conditions. Based on this site- 
specific subsurface information and analysis, the potential for seismically-induced 
slope failure is considered low. 

3.6.5 Tsunami and Seiches 

Seiches are large waves generated in enclosed bodies of water in response to 
ground shaking. Tsunamis are waves generated in large bodies of water by fault 
displacement or major ground movement. Based on the inland location of the site, 
seiches and tsunami risks at the site are considered negligible. 
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4.0 GEOTECHNICAL AND FOUNDATION DESIGN RECOMMENDATIONS 

Based upon our evaluation of the soils and geologic information, we conclude that the proposed 
project is feasible from a geotechnical standpoint, provided that the recommendations presented 
in this report are properly incorporated in the design and construction of the project. The 
recommendations in this report are considered minimum and may be superseded by more 
stringent requirements of the structural engineer and/or the governing agencies. Leighton should 
be notified, in a timely manner, of changes in the project plans that might impact 
recommendations in this report. 

4.1 Response Spectra 

Caltrans design ARS curve was developed by modifying standard elastic response spectra 
curve (Figure B.8 of Caltrans, 2006b) for soil profile Type D, earthquake magnitude 
7.25k0.25 and peak bedrock acceleration of 0.5g to account for near surface effects. The 
soil profile designation of Type D was considered to be appropriate for the project 
location based upon the relative density of the subsurface profile as indicated by field 
testing (SPT N-values). The near source modification consisted of increasing the spectral 
acceleration values by 20 percent for periods greater than 1 second and increasing the 
spectral acceleration values by 0 to 20 percent based on linear interpolation for periods 
ranging from 0.5 to 1 second. The response spectra curve and the digitized values for the 
site are provided on Figure 3. 

4.2 As-Built Foundation Data 

The as-built elevations of the bridge range from 240 to 250 feet above mean sea level 
(msl) from south to north. The corresponding elevation of El Camino Real is 
approximately 2 15 feet msl. A copy of the as-built LOTB sheets is presented in Figure 2. 
Based on the as-built plans for the El Camino Real undercrossing (Caltrans, 1957 and 
1979a), we have summarized the as-built foundation types and characteristics in Tables 4 
through 6. The nominal resistance shown in the tables was calculated using the computer 
program SHAFT. The computer printouts are included in Appendix B. 
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Table 4 - As-Built Bridge Foundation Data 
El Camino Real Undercrossing (Caltrans, 1957) 

-v 
Leighton 

Allowable 
Capacity 
(kips)(4) 

- 

- 

- 

structure") 

Abutment 1 

Pier 2 

Pier 3 

Abutment 4 

") Elevations of freeway are approximately 240 feet at Abutment 1 and 250 feet at Abutment 4, and 
elevation of El Camino Real street level is approximately 215 feet. 

'2' The upper 20 feet of pile capacity within the existing fill was ignored. 

(3) A minimum factor of safety of 2.0 should be applied to calculate the allowable capacity. 
(4) Design load of 45 tons (90 kips). 

' 5 )  One row of alternating straight and 1:4 battered CIDH piles; 14 piles total with a minimum pile 
spacing of 9 times the diameter of pile. 

'6) 2 by 2 pile groups with pile spacing of 2.25 times the diameter of pile. 

") A group reduction factor of 0.8 was applied to the pile capacity. 

Nominal 
Resistance 

(3) 

335 

1 92'7' 

1 52'7' 

3 69  

Pile Size and Type 

16-Inch Diameter 

CIDH pile"' 

16-Inch Diameter 

CIDH 

16-Inch Diameter 

CIDH 

16-Inch Diameter 

CIDH pile'" 

Pile Cutoff 
Elevation 
(feet msl) 

230.0 

2 10.0 

210.0 

238.0 

Pile Tip 
Elevation 
(feet msl) 

180.0 

180.0 

185.0 

185.0 



Table 5 - As-Built Bridge Foundation Data 
El Camino Real Undercrossing Widening (Caltrans, 1979a) 

vw 
Leighton 

Allowable 
Capacity 

(kips) 

-(6)  

- (7) 

- (8) 

- '7) 

- (8) 

-(6)  

structure'') 

Abutment 1 

Pier 2 

Pier 3 

Abutment 4 

('' Elevations of freeway are approximately 240 feet at Abutment 1 and 250 feet at Abutment 4, and 
elevation of El Camino Real street level is approximately 21 5 feet. 

'2' The upper 20 feet of pile capacity within the existing fill was ignored. 

(3) A minimum factor of safety of 2.0 should be applied to calculate the allowable capacity. 
(4' One row of pile; pile spacing was not available. 

'5' At the eastern and western portions of widening: 2 by 2 pile groups with pile spacing of 2.25 times 
the diameter of pile; at the centerline of 1-5: 2 by 2 pile group with pile spacing of 3 and 5.25 times 
and the diameter of pile. 

'6' Design load of 45 tons (90 kips). 

"' At the western and eastern portions of widening; design load of 45 tons (90 kips). 

"' At middle portion of widening; design load of 70 tons (140 kips). 

(9' A group reduction factor of 0.8 was applied to the pile capacity. 

Nominal 
Resistance 
(kips) '2)3'3' 

275 

1 52'9' 

240 

1 52'9' 

240 

3 69 

Pile Size and Type 

16-Inch Diameter 

CIDH 

16-Inch Diameter 

CIDH pile") 

16-Inch Diameter 

CIDH pile'" 

16-Inch Diameter 

CIDH 

Pile Cutoff 
Elevation 
(feet msl) 

230 

2 1 o '~ '  
207"' 

2 10"' 

207'~' 

238.0 

Pile Tip 
Elevation 
(feet msl) 

185.0 

185.0 

179.0 

185.0 

179.0 

185.0 



Table 6 - As-Built Foundation Data 
Retaining Wall at Abutment 4 (Caltrans, 1979a) 

Foundation Recommendations 

Wall Height 
(feet) ( I '  

4 

6 

8 

10 

4.3.1 Retainina Wall Foundation behind Abutment 4 

We understand that the existing retaining wall behind Abutment 4 is a standard 
Type 1 retaining wall and will support the proposed light weight paraglass 
soundwall (SW No. 55-203) and the concrete barrier. Based on the information 
collected from our borings, the subsurface soils at the foundation level of the 
existing retaining wall are expected to consist of loose to medium dense silty 
sand. According to the as-built plan (Caltrans, 1979a) and Caltrans 1976 standard 
drawing for Type 1 retaining wall (Caltrans, 1976), the existing retaining wall was 
designed to have allowable bearing capacities of 1.6 ksf to 2.5 ksf with 2 feet of 
level surcharge of 240 pcf (see Table 6). The calculated nominal bearing 
resistance of the existing retaining wall ranges from 7.8 ksf to 8.0 ksf and are 
summarized in the Table 6. A minimum factor of 3.0 should be applied to 
calculate the allowable bearing capacity. 

"' Retaining wall is located behind the western portion of Abutment 4 and height of retaining wall 
decreases from 10 feet to 4 feet as it moves away from Abutment 4. 

'2' Based on Caltrans 1976 Standard Drawing for Retaining Wall Type 1 H = 4 feet to 30 feet, File No. 
XS-3-46, Toe pressures for 2 feet level surcharge (Caltrans, 1976). 

(3' Nominal Bearing Capacity was calculated for the retaining wall on sloping ground and a factor of 
safety of 3.0 should be applied to calculate the allowable bearing capacity. 
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Nominal Bearing 
~esistance'~) 

(ksf) 

7.9 

7.8 

8.0 

8.0 

Footing Width 

3 feet 2 inches 

4 feet 2 inches 

5 feet 2 inches 

6 feet 2 inches 

Elevation of 
Footing Bottom 

(feet msl) 

244 

242 

240 

23 8 

Allowable Bearing 

(ksf) 

1.6 

1.9 

2.2 

2.5 



Based on the information provided by the structural engineer and the structure 
type selection report, modifications to the existing undercrossing foundation and 
retaining wall foundation are not required due to the relatively light paraglass 
soundwall. A tieback system, however, will be added to the retaining wall to 
support the additional lateral load from the proposed soundwall. 

4.3.2 SW No. 83 

The southern portion of SW No. 83, approximately 240 feet long, will be supported 
on a retaining wall with a maximum height of 8 feet and on a spread footing. The 
rest of the wall will be supported on CIDH piles. Based on the information 
collected from our borings, the subsurface soils at the foundation level for the new 
retaining wall are expected to generally consist of medium dense to dense 
gravelly clayey sand and stiff silty clay. 

From the geotechnical data, it appears feasible to support the new retaining wall 
on a shallow foundation system and the new soundwall on CIDH piles. 

The ultimate bearing capacity of the soils is estimated to exceed 5.5 ksf and the 
retaining wall may, therefore, be designed per Caltrans XS sheet number 14-220e. 
Traffic surcharge of 240 pcf should be considered in the retaining wall design. 
The retaining wall should be provided with a subdrain system in accordance with 
Caltrans Standard Plan sheet number B3-8. 

The pile spacing and diameter for the portion of soundwall on CIDH piles should 
be designed per Caltrans Standard Plan B-15-8. A soil friction angle value ($) of 
30 degrees and Case 2 (level ground on one side and sloping ground on the 
opposite side) may be used. 

4.3.3 SW Nos. 93 and 101 

Based on the information collected from our borings, the subsurface soils at the 
foundation levels for the new soundwalls are expected to generally consist of 
loose to dense silty sand with gravel. 

From the geotechnical data, it appears feasible to support the new soundwalls on 
CIDH piles. The pile spacing and diameter for the soundwalls should be designed 
per Caltrans Standard Plan B-15-8. A soil friction angle value ($) of 30 degrees 
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and Case 2 (level ground on one side and sloping ground on the opposite side) 
may be used. 

4.4 Lateral Earth Pressure and Tieback Desian Parameters 

A lateral "equivalent-fluid" earth pressure of 37 pcf for an active condition may be used 
for retaining wall design. This value does not contain an appreciable factor of safety, so 
the structural engineer should apply the applicable factors of safety andlor load factors 
during design. A soil unit weight of 125 pcf may be assumed for calculating the actual 
weight of the soil. In addition to the above lateral pressures from retained earth, lateral 
pressures from other superimposed loads, such as those from adjacent structures or 
vehicles, should be added per the Section 6 of the Caltrans Trenching and Shoring 
Manual. 

Resistance to lateral loads can be provided by friction acting at the base of the foundation 
and by passive earth pressure and should be calculated in accordance with Section 5.6.4 
of Bridge Design Specifications (Caltrans, 2004). A coefficient of friction of 0.35 may 
be used to calculate the frictional resistance. For a 1:2 (vertica1:horizontal) sloping 
condition that exists for the proposed soundwalls, a passive lateral equivalent fluid 
pressure of 160 psf per foot of depth up to a maximum of 1,200 psf may be used for sides 
of the foundation poured against competent native soil. Not more than 50 percent of the 
available passive earth pressure should be considered in the calculation of the lateral load 
resistance. Additionally, the lateral passive resistance is taken into account only if it is 
ensured that the soil against embedded structures will remain intact with time. 

For seismic loading, an inverted triangular pressure distribution of 22 pcf (equivalent fluid 
pressure) may be used in addition to the static earth pressures. These seismic earth pressures 
may be assumed to act at 0.6H from the bottom of the wall and are applicable for both 
cantilever and braced conditions. Forces resulting from wall inertia effects are expected to 
be relatively minor for non-gravity walls and may be ignored in estimating the seismic 
lateral earth pressure. 

Based on the plan provided by the structural engineer, the proposed tieback system 
consists of one row of tieback with 9- to 13-foot horizontal spacing. Each tieback will 
have the capacity of 25 kips with installation angle of 20 degree from the horizontal. 
Unbonded and bonded lengths of tieback shown on the plan are 15 feet and 30 feet, 
respectively. 
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The soils parameters presented in Table 2 and a friction coefficient of 0.35 between soils 
and concrete may be used for design of the tieback system. The anchored portion of the 
tieback should extend into competent material at least 5 feet beyond the critical active 
failure surface or Hl5, where H is the height of the retaining wall, whichever is longer. 
The minimum unbonded length should be 15 feet. The tieback anchors should be 
installed at a minimum spacing of three times the diameter of the bond zone or 5 feet, 
whichever is greater. The preferred installation angle is between 5 and 20 degrees from 
horizontal to facilitate tendon installation and grouting, and to avoid application of 
excessive vertical loads that could induce downward movement of the wall. 
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5.0 CONSTRUCTION CONSIDERATIONS 

Removal of Existinq Foundations 

The northern portion of the existing soundwall (SW No. 15) will be removed and 
replaced with a new soundwall (SW No. 83) supported on retaining wall or CIDH piles. 
Based on the as-built plan (Caltrans, 1979b), the southern portion of the soundwall is on a 
retaining wall (RW No. 77-L) that is supported on a shallow foundation. The northern 
portion of the existing soundwall does not sit on a retaining wall but is supported on 15- 
inch diameter, approximately 10 feet long CIDH piles. The existing shallow foundation 
should be removed prior to construction of the new soundwall. Additionally, the existing 
CIDH piles should be removed to at least 2 foot below the foundation level and replaced 
with sandlcement slurry or properly compacted fill. The remnants of the existing piles 
may create significant construction difficulties with the installation of new piles. Based 
upon the actual as-built conditions exposed in the field after demolition, some adjustment 
in planned pile locations may be necessary to ensure adequate clearance from existing 
piles. The minimum clearance between proposed and existing piles is recommended to be 
at least 1 foot, but field conditions should be considered in the final determination of pile 
locations. In addition to the potential for pile offset, drilling difficulties may be 
encountered where new piles are planned to be located in close proximity to existing piles 
where the as-built orientation of the existing piles are not plumb. 

CIDH Pile Construction 

CIDH piles will be constructed using the conventional soil augering equipment and 
technique to advance the drilled hole and remove soil cuttings. The drilling operations are 
recommended to be observed and evaluated by a representative of the geotechnical 
engineer to allow hrther evaluation of the actual subsurface conditions. It is anticipated 
that the construction of CIDH piles for the proposed developments would be feasible 
using the dry construction method in accordance with the Caltrans Standard 
Specifications. In the event that the boreholes cannot be maintained open due to the 
presence of caving sand and/or perched groundwater conditions, temporary casing may 
be employed to facilitate the construction of the CIDH piles. The installation~removal of 
temporary casing for borehole stability should be in accordance with the Caltrans 
Standard Specifications to reduce the potential for adversely affecting the frictional 
resistance of the soils and thereby reduce the load capacity of the piles. 
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To maintain a relatively clean hole and to achieve high quality CIDH pile construction, it is 
recommended that the entire construction operation including drilling of the CIDH pile, 
lowering of the reinforcing cage, and the concrete placement, be carried out consecutively 
in the same day. We hrther recommend that the use of a drop chute or a tremie pipe with 
pump concrete are to be considered to avoid concrete segregation during CIDH pile 
construction. 

5.3 Groundwater Control 

Based on the current and previous field explorations, groundwater levels are expected to 
be below the depths of construction. Localized perched groundwater may exist at 
shallower depths on a seasonal basis. 

5.4 Temporary Excavations 

Excavations for footings and pile caps or other appurtenant structures that are 5 feet or 
deeper should be laid back or shored in accordance with OSHA requirements before 
personnel are allowed to enter. For temporary excavations greater than 5 feet in depth that 
cannot be adequately sloped for stability, some form of temporary external support will 
be required. In consideration of the type of construction, the most practical method is 
expected to be excavation bracing. The lateral earth pressure for this type of shoring is 
estimated as 25H pcf where H is the depth of excavation and the resulting lateral pressure 
distribution is rectangular pressure. This above lateral pressure is only appropriate for 
level backfill and a dewatered condition behind the shoring. Shoring should also be 
designed to resist lateral surcharge from adjacent vehicular traffic, construction 
equipment, and existing structures. 

5.5 Earthwork 

Onsite soils to be used as compacted structural fill  should be free of organic material 
and/or construction debris. Any imported fill soil should be approved by the geotechnical 
engineer prior to placement as fill. Fill soils should be placed in loose lifts not exceeding 
8 inches for structural fill placement, moisture-conditioned as necessary to within three 
percent above optimum, and compacted to a minimum of 90 percent of the maximum 
density as determined by Caltrans Test 216. Crushed aggregate base should be 
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compacted to a minimum of 95 percent relative compaction. Subgrade within a depth of 
30 inches below the finished grade should also be compacted to at least 95 percent 
relative compaction. 

5.6 Additional Geotechnical Services 

The proposed construction involves various activities that would require geotechnical 
observation and testing. These include: 

Placement of compacted fill; 

CIDH pile installation for soundwalls 

Footing excavation for retaining wall; and 

Backfill of retaining wall. 

These and other soils related activities should be observed and tested by a qualified 
representative of the geotechnical engineer. 

Geotechnical recommendations presented in this report are based on the conditions 
encountered at the test boring locations and information gained from review of as-built 
plans as well as our understanding of the current project plan. Our recommendations 
should be revised, as necessary, based on the actual soil condition and any modification 
of the current plans, and incorporated into the final design plans and specifications. 
Conclusions and recommendations presented in this report should be reviewed and 
verified by the geotechnical engineer during site construction and revised accordingly, if 
exposed geotechnical conditions vary from our current understanding and interpretations. 

.I 

Leighton 



6.0 REFERENCES 

Athalye Consulting Engineering Services, Inc., 2008, Draft Structure Type Selection Report, 1-51 
El Camino Real UC (Br. No 55-0203) Soundwall Addition, 12-ORA-5, PM 1 .10/1 .70. 
EA OG-9401, CU 12, dated April 16, 2008. 

California Department of Transportation (Caltrans), 1990, "Memo to Designers 5-12". 

, 1957, As-Built Plans for El Camino Real Undercrossing, Caltrans Contract No 58- 
7VC10 and Document No 70002057 

, 1979a, As-Built Plans for El Camino Real Undercrossing (Widening), Caltrans WO 
10527 1 and CU 07209 

, 1979b, As-Built Plans for Soundwall No. 15 & Retaining Wall No. 77-L, Caltrans WO 
10527 1 and CU 07209 

, 2003, Corrosion Guidelines, Version 1.0, September 2003. 

,2004, "Bridge Design Specifications", September 2004. 

, 2006a, "Standard Specification", May 2006. 

, 2006b, "Seismic Design Criteria," Version 1.3, February 2006. 

, 2006c, " Highway Design Manual", revised on September I, 2006. 

California Division of Mines and Geology (CDMG), 2002, Seismic Hazard Zone Report for the 
San Clemente 7.5-Minute Quadrangle, Orange County, California, Seismic Hazard Zone 
Report 062. 

,2002, Seismic Hazard Zone Map for the San Clemente Quadrangle, June 21,2002. 

Cao, T., Bryant, W.A., Rowshandel, B., Branum, D., and Wills, C.J., 2003, The Revised 2002 
California Probabilistic Seismic Hazard Maps, dated June 2003, 1 lp. Accessible at 
httv://~~~.consrv.ca.nov/cgsIrghm/psha~index.htm 

Leighton 

= 



Hart, E.W. and Bryant, W.A., 1999, Fault Rupture Hazard Zones in California, Alquist-Priolo 
Earthquake Fault Zoning Act with Index to Earthquake Fault Zones Maps: California 
Division of Mines and Geology, Special Publications 42, 38p. 

Mualchin, L., 1996, California Seismic Hazard Map 

Mualchin, L., and Jones, A.L., 1992, Peak Acceleration from Maximum Credible Earthquakes in 
California: California Department of Conservation, Division of Mines and Geology 
Open-File Report 92-0 1. 

07Neill, M.W., and Reese, L.C., 1999, Drilled Shafts: Construction Procedures and Design 
Methods prepared for U.S. Department of Transportation, Federal Highway 
Administration, Office of Infrastructure, Washington D.C., 1999 

NAVFAC 1986, Foundations and Earth Structures, Department of the Navy, Naval Facilities 
Engineering Command, DM7.2, p.7.2-60, May 1986. 

Sadigh, K., Chang C.-Y., Egan, J.A., Makdisi, F., Youngs, R.R., 1997, Attenuation Relationships 
for Shallow Crustal Earthquakes Based on California Strong Motion Data: Seismological 
Research Letters, Volume 68, No. 1, pp. 180-1 89. 

w 
Leighton 



Approximate 
Project Location 

1 

1 

1 

1 

Project No. 

1-5 and El Camino Real Soundwall SITE LOCATION ~ 2 l - r l - o o l  

City of San Clemente, California MAP Date 
June 2008 Figure 1 

\ \ G l s \ A m n l n ~ ~ ~ \ N E W E W G D T T S ~ M a p P m d  



- .  
I I I I 

1 CEMENTATION 

REGISTERED PROFESSIONAL ENGINEER 

PLANS APPROVAL DATE 

lha Stutu of C o l l f m i a  a I t s  officers a 
stall not be respansible fa the ooa~ocl 
copleteneas of electronic mpies of this 

CONSISTENCY OF COHESIVE SOILS 

REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)  

ORANGE COUNTY 
TRANSPORTAT ION AUTHORITY 
550 SOUTH MAIN STREET 
ORANGE, CA 92863 

I D e s c r i p t i o n  I C r i t e r i a  I 

ROUTE 

5 

I NC. 

~ ~ ~ ~ ~ E ~ ~ N g 2 6 1  

D ~ S T  

12 

I Weak 

POST MILES 
TOTAL PROJECT 

1 .30/1 .70 

COUNTY 

Ora 

Unconfined 
Descript ion Compressive I Strenath ( t s f  I Crumbles o r  b reaks  w i t h  handl ing o r  

I itt l e  f i n g e r  p ressure .  I 

SHEET TOTAL 
No IsHEETs 

Very So f t  I < 0.25 I < 0.25 I < 0.12 
Easily penetrated several inches 
by f i s t  

Pocket 
Penetrometer 

Measurement l t s f  

~ ~ d ~ ~ ~ t ~  Crumbles o r  b reaks  w i t h  cons iderab le  
f i n g e r  p ressure .  I Sof t  

Torvane 
Measurement itsf) 

1 0.25 t o  0.50 1 0.25 t o  0.50 I Easily penetrated several inches I 0.12 t o  0.25 by thumb I 

Field Approximation 

S t r o n g  W i l l  n o t  crumble o r  b r e a k  w i t h  f i n g e r  
p ressure .  I Medium S t i f f  / 0.50 t o  1.0 1 0.50 t o  1.0 1 0.25 t o  0.50 1 Penetrated several inches by 

thumb with moderate e f f o r t  1 
I S t i f f  I I t 0 2  1 1 t o 2  1 0 . 5 0 t o l . 0  I ~ e n e t r a t e d  only wi th  qreat  e f f o r t  

Readi l y indented by thumb but  I 
I Very S t i f f  1 2 t o  4 1 2 t o  4 / 1.0 t o  2.0 1 Readily indented by thumbnail 1 
I Hard 1 > 1.0 1 > 4.0 1 > 2.0 1 Indented by thumbnail with 

d i f f i c u l t y  I I BOREHOLE IDENTIF ICATION I 

D 

CPT 

0 
L J 

D e s c r i p t i o n  I 
Auger Bor ing  PLASTICITY OF FINE-GRAINED SOILS 

C r i t e r i a  R o t a r y  d r i  l led  b o r i n g  
R o t a r y  percuss ion  b o r i n g  ( a i r )  I Nonplastic I A 1 /8-inch thread cannot be ro l led  a t  any water content. I 
R o t a r y  d r i  l l e d  diamond c o r e  I Low The thread can barely be ro l led  and the lump cannot be formed when d r i e r  than the 

p las t i c  l imi t .  I Hand d r i v e n  (1- inch s o i l  tube)  
Hand Auger 

Dynamic Cone P e n e t r a t i o n  Bor ing  

Cone P e n e t r a t i o n  Tes t  (ASTM D 5778-95) 

O t h e r  

The thread i s  easy t o  r o l l  and no t  much t ime i s  requi red t o  reach the  p las t i c  l im i t .  1 Medium 1 The thread cannot be re ro l led  a f t e r  reaching the p l a s t i c  l im i t .  The lump crumbles 
when d r i e r  than the  p las t i c  l im i t .  

It takes considerable t ime ro l l i ng  and kneading t o  reach the  p las t i c  l imit .  The thread 
can be r e r o l  led several t imes a f t e r  reaching the p las t i c  l imi t .  The lump can be formed 
without crumbling when d r i e r  than the  p las t i c  l imi t .  I Note: Size in Inches. I 

.- SI + 
0 0 

9 Hole I.D. 

Casing driven Description o f  material 
Size o f  Sampler 
(~nches) 

SPT N-Value 
(per ASTM 1586-991, 
P = push sample, 
o r  as noted 

Soil /Rock boundary 

Top 2 Hole El. -I -I Hole I.D. 
Top Hole El. 

No count Pushed recorded ~ ~ w s , , v . , v E l e v .  Date measured a 

hammer with a 12" 
drop or as noted) 

Boring Date 

Terminated at  Elev 

Pressure measured 
along sleeve f r i c t i o n  
element (34.88 in2 
area) divided by 

Pressure measured 
on t i p  element 
(2.33 in2 area) Driving ra te  in  

seconds per 12" 
(using a Stanley 
MB 156 percussion 58 

65 hammer and a 2.2" 60 
cone, o r  as noted) 

100 
Boring Date 

pressure measured 
on t i p  element. 

I 10 20 30 
Tip Bearing (MPa) 

I 

6 4 2  
Fr ic t ion Ratio (%) Boring Date 

Terminated a t  Elev Boring Date 

I DRY BORING HAND BORING DYNAMIC CONE PENETRATION BORING CONE PENETRATION TEST (CPT) SOUNDING 

C 

+ 
c 

c 
n 

5 
5 LL 

'L 

FIGURE 2 (SHEET 1 OF 9) 

I 1 JFILE => P: \Orof t  inq\602171\001 \of_2008-05-26\Fiqure-2_sheet-lof9.bqn 

ENGINEERING SERVICES 

PREPARED BY 

CHECKED BY 

GEOTECHNICAL SERVICES 

BW TRAN 

T. I( I U  

ORIEIW SCALE IH INCHES cs w n  SOIL LEGEIO 

S T A T E  OF 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

FQI m?DUCEo P L M  o I I 1 

I I 

S O I L  L E G E N D  

LOG OF T E S T  BORINGS 1 OF 9 
CU 12231 

Dlv ls lon  OF ENGINEERING SERVICES 
STRUCTURE DESIGN 

DESIGN BRANCH 
I 

D I ~ ~  PRINTS ES*RIIIG I ) E Y I I I O *  D L X l  
I SHEET I (F 

"lDM 

W S T  MILT 

1.30/1.70 

E A  069401 1 1 1 1 1 1 1 1 1  1 I C a I E R  REVtStQl DAlZS - 







APPENDIX A 





P-S S-8 2 E-S S-8 00Z. 

aAa!S 002 'ON Pau!e'lall 010 
002 'ON 6u!ssed oi0 

(6) a~dwes 40 J Y ~ ! ~ M  h a  
(6) ~au!e~uo3 40 ~ 4 6 ! a ~  

(6) ' ~ ~ 0 3  + a ~ d ~ e s  40 J W ! ~ M  h a  
(9 Jo Q )  Po4JaW 

8o/~o/so :awa e~eq~ea '3 :A9 p a w l  

au!/uI / 131 :aweN Jua!l3 

TOO-TLTZ09 :'ON p?oJd 

IIPM punos leas ou!we3 13 / s-I :aweN p a l o ~ d  

OPTT a wlsw 
3A3IS 002 'ON 

9NISSWd lN33Ii3d 

UsaM JaUV 

0'8E 

0'29 

OLm96T 

OZ'OT T 

06 '90~  

9 

OE'LTS 

OZ'OT T 

OSmLZ9 

8'8s 

Z'TP 

OL'8TE 

OP'8OT 

OT'LZP 

9 

OP'ZPS 

OP'80T 

08'0S9 

:'ON Jau!eJuo3 

(6) a1du.w h a  40 JWM 
(6) ~au!eluo3 40 ~ y 6 ! a ~  

(6) Jau!eJuo3 + a l d w e ~  40 J46!aM 

uo!aeu!wJaaaa a y 6 ! a ~  h a  aldwag 

00'0 

007 

00'0 

00'0 

00'0 

OO'T 

00'0 

00'0 

(01~) ~ u a ~ u o 3  a~n~s!ow 

(6) ~au!e~uo3 40 Jq6!aM 

:6) ~au!e~uo3 + I!OS 40 Jy6!aM h a  
(6) Jau!eluo3 + I!oS 40 l46!aM PM 

u o ! a ~ a ~ ~ o g  aJnp!ow 

(13) 
Aep Apues 

u ~ o ~ q  aA!lO 

I d s  

OE 

P-S 

S-91 

(3s) 
pues AaAep 
U M O J ~  aA!10 

I d s  

sz 
E-S 

S-91 

Uo!leD!J!lUaPI I!oS 

adAl aldwes 

('u) wdaa 

'ON aldwes 

'ON ~ U ! J O ~  









4.50 

4.00 

3.50 
G? 2 3.00 
V 

g 2.50 
F - 
'2 2.00 
m 
2 1.50 
v) 

1 .oo 

0.50 

0.00 

0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

4.50 

4.00 

3.50 
h 3 3.00 
V 

2 2.50 
2 
;j 2.00 
m 
2 1.50 
v) 

1 .oo 

0.50 

0.00 

- 

-- 

I I++: 

4.000 
A4.260 
A 3.027 
0.0500 

1.000 
2.415 
14.93 
114.4 
85.2 
0.9890 
16.2 

Peak Strength: 4 = 43", c = 500 psf 
Ultimate Strength: 4 = 36", c = 50 psf 

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 

Normal Stress (ksf) 

1.000 
W1.581 
0.843 
0.0500 

1.000 
2.415 
14.93 
110.7 
77.1 
0.9990 
18.3 

Normal Stress (kip/ft2) 
Peak Shear Stress (kip/ft2) 
Shear Stress @ End of Test (ksf) 
Deformation Rate (in./min.) 

Initial Sample Height (in.) 
Diameter (in.) 
Initial Moisture Content (%) 

Dry Density (pd) 
Saturation (Oh)  

Soil Height Before Shearing (in.) 
Final Moisture Content (%) 

- 

Boring No. 
Sample No. 
Depth (ft) 

0.500 
0.899 
0 0.384 
0.0500 

1.000 
2.415 
14.93 
109.7 
75.1 
1.0024 
17.5 

LB-1 
R-4 
20 

, , , ,  , , , ,  

Sample Tvoe: 

Drive 

Soil Identification: 
Dark brown sandy lean clay 
s(CL) 

, , , , , , , , ,  

4 Leighton DIRECT S H E A R  TEST RESULTS 
Consolidated Undrained 

Project No.: 602171-001 

1-5 / El Camino Real Sound Wall 

05-08 



Boring No. 
Sample No. 
Depth (ft) 

h 

3.00 

2.50 

c y 2.00 - 
U) 
U) 

1.50 
V) 

kl 

2 1.00 
V) 

0.50 

0.00 
0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 

Normal Stress (ksf) 

LB-2 
R-6 
35 

Sam~le Tvw: 

Drive 

Soil Identification: 
Dark brown silty sand (SM) 

4.000 
A 2.673 
A 2.670 
0.0500 

1.000 
2.415 
9.62 
107.8 
46.1 
0.9744 
14.4 

Normal Stress (kip/ft2) 
Peak Shear Stress (kipIft2) 
Shear Stress @ End of Test (ksf) 
Deformation Rate (in./min.) 

Initial Sample Height (in.) 
Diameter (in.) 
Initial Moisture Content (O/O) 
Dry Density (pd) 
Saturation (%) 
Soil Height Before Shearing (in.) 
Final IYoisture Content (%) 

0.500 
a 0.613 
0 0.396 
0.0500 

1.000 
2.415 
9.62 
104.6 
42.4 
0.9940 
15.4 

4 Leightan 

1.000 
0.820 
0.675 
0.0500 

1.000 
2.415 
9.62 
106.5 
44.5 
0.9926 
14.7 

D I R E C T  S H E A R  T E S T  RESULTS 
Consolidated Undrained 

Project No.: 602171-001 

1-5 / El Camino Real Sound Wall 

05-08 



5.50 

5 00 

4 50 

4.00 .,- 
cn 

3.50 
cn 
$ 3.00 
I 

2.50 
I 

3 2.00 
L 
0 1.50 

1 .oo 

0.50 

0 00 
0 0.1 0.2 0.3 

Horizontal Deformation (in ) 

1 I I 

- 1 - - -  

- 

I I I I I 
I I 1 1 - - I -  - 

I I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
000 100  200  3.00 400 500 600 700  800  900  1000 11.00 

Normal Stress (ksf) 

Boring No. LB-4 4.000 
A 5.167 

A 3.804 
0.0500 

1 .OOO 
2.415 

7.52 
126.3 
60.7 

0.9917 

13.9 

4 Leighlon 

1 .OOO 
1 1.602 
I7 1.024 

0.0500 

1.000 

2.415 
7.52 

122.4 

53.9 

1 .OOOO 

15.0 

Normal Stress (kip/ft2) 
Peak Shear Stress (kip/ft2) 
Shear Stress @ End of Test (ksf) 
Deformation Rate (in./min.) 

Initial Sample Height (in.) 
Diameter (in.) 
Initial Moisture Content (%) 
Dry Density (pcf) 
Saturation (%) 
Soil Height Before Shearing (in.) 
Final Moisture Content (%) 

Sample No. R-4 
0.500 

1.212 
0 0.666 

0.0500 

1 .OOO 
2.415 
7.52 

125.7 

59.6 

1.0300 

17.0 

Depth (ft) 

D I R E C T  S H E A R  T E S T  R E S U L T S  
Consolidated Undrained 

15 

Project No.: 602171-001 

1-5 / El Camino Real Sound Wall 

05-08 

Sample Tyoe: 

Drive 

Soil Identification: 
Brown sandy lean clay s(CL) 



I 

- 

-. 

I 

0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

4 00 
I I I I 1 

I 
I I 

1 
I 
I 

I 

I 
2.50 1- - - 

I 
I 

I 

- 

I 
I 

I I 
I 

Peak Strength: 4 = 38", c = 200 psf 
I Ultimate Strength. 4 = 30°, c = 150 psf 

1 -- - I - 

I 
0.00 0 

0 00 1 .OO 2.00 3.00 4.00 5.00 6 00 7.00 8.00 

Normal Stress (ksf) 

Boring No. LB-5 
S a r n p l e N i i h R ~ ~ - -  -- 

~ e p t h ( ~ ) t  10 

Sample Tvpe: 

Drive 
~ 

Soil Identification: 
Yellowish brown poorly 
graded sand with clay (SP- 
SC) 

Normal Stress (kip/ft2) 
- Peak Shear Stress (kip/ft2) 

4 Leighton 

0.500 
0.685 

1.000 4.000 

Shear Stress @ End of Test (ksf) 

0.981 

D I R E C T  S H E A R  T E S T  R E S U L T S  
Consolidated Undrained 

A 3.408 

Project No.: 602171-001 

1-5 / El Camino Real Sound Wall 

05-08 

Deformation Rate (in.Imin.1 1 0.0500 1 0.0500 0.0500 

Initial Sample Height (in.) 1.000 1 .OOO 1.000 
Diameter (in.) 2.415 2.415 2.415 

Initial Moisture Content (O/O) 7.81 7.81 

Dry Density (pcf) 114.2 116.1 119.2 
Saturation (%) 46.7 51.0 
Soil Height Before Shearing (in.) 0.9980 0.9894 0.9855 

Final Moisture Content (%) 1 15.1 14.0 13.7 

0 0.478 0.758 A 2.537 



3.50 

-- -- - - - 

I 

- - - - - - - -- 

- 

I 

I 
- - -- 1 - - - - 

0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

Peak Strength: 41 = 29", c = 650 psf 
Ultimate Strength: 41 = 31 ", c = 300 psf 

- - 

1 

I 

0 00 0 50 1 00 1 50 2 00 2 50 3 00 3.50 4 00 4 50 5 00 5 50 6 00 6.50 7.00 

Normal Stress (ksf) 

Boring No. 
Sample No. 
Depth (ft) 

LB-6 
R-3 
7.5 

4.000 
A 2.940 
A 2.777 

0.0500 

1.000 
2.415 
17.29 
110.5 

88.8 
0.9692 

15.8 

1.000 
El 1.304 

0.993 
0.0500 

1.000 
2.415 
17.29 
111.4 
90.9 

0.9893 
16.3 

Normal Stress (kipJft2) 
Peak Shear Stress (kipIft2) 
Shear Stress @ End of Test (ksf) 
Deformation Rate (in./min.) 

Initial Sample Height (in.) 
Diameter (in.) 
Initial Moisture Content (O/O) 
Dry Density (pd) 
Saturation (%) 
Soil Height Before Shearing (in.) 
Final Moisture Content (%) 

0.500 
a 0.920 
0 0.622 

0.0500 

1.000 
2.415 
17.29 
110.6 
89.0 

0.9943 
18.7 

Sample Tvpe: 

Drive 

Soil Identification: 
Gray clayey sand (SC) 

4 Leightan DIRECT SHEAR TEST RESULTS 
Consolidated Undrained 

Project No.: 602171-001 

1-5 / El Camino Real Sound Wall 

05-08 



Leighton 
EXPANSION INDEX of SOILS 

ASTM D 4829 

Project Name: 1-5 / El Camino Real Sound Wall 
Project No. : 602171-001 

-- 

Boring No.: LB-5 

Sample No. : Bag-1 

Soil Identification: Olive brown clayey sand (SC) 

Tested By: G. Berdy Date: 05/08/08 

Checked By: LF Date: 06/02/08 

Depth (ft.) 0-5 

Dry Wt. of Soil + Cont. 1000.00 
Wt. of Container No. 
Dry Wt. of Soil 1000.00 
Weight Soil Retained on #4 Sieve 0.00 

100.00 

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h 

Date 

05/08/08 
05/08/08 

Expansion Index (EI meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 24 

Dial Readings 
(in.) 

0.2035 
0.2030 

Time 

14: 16 
14:26 

Add Distilled Water to the Specimen 
05/08/08 
05/09/08 
05/09/08 

Pressure (psi) 

1 .O 
1 .O 

Elapsed Time 
(min.) 

0 
10 

0.2205 
0.2270 
0.2270 

14:47 
6:07 
7:15 

1.0 
1.0 
1.0 

2 1 
941 
1009 



Leighton 
SOIL RESISTIVITY TEST 

DOT CA TEST 532 / 643 

Project Name: 1-5 / El Camino Real Sound Wall 

Project No. : 602171-001 

Boring No.: LB-1 

Sample No. : Bag-1 

Soil Identification: SM 

Tested By : V. Juliano Date: 05/03/08 

Data Input By: 1. Ward Date: 05/09/08 

Depth (ft.) : 0-5 

Specimen 
1'40. 

1 

2 

3 

4 

5 

10.0 15.0 20.0 25.0 

Moisture Content (%) 

Moisture Content (O/O) (MCi) 

Wet Wt. of Soil + Cont. (g) 

Dry Wt. of Soil + Cont. (g) 

Wt. of Container (g) 

Container IVo. 

Initial Soil Wt. (g) (Wt) 

Box Constant 

7.80 

201.75 

191.20 

55.90 

1300.00 

6.746 

i 
Water Moisture Resistance 

Reading 

(ohm) 

1800 

1500 

1600 I 

MC =(((l+Mci/lOO)x(Wa/Wt+l))-1)xlOO 

Added (ml) 

(Wa) 

0 

100 

200 

I 

Soil 
Resistivity 
(ohm-cm) 

12143 

10119 

10794 

Content 
(MC) 

7.80 

16.09 

24.38 



SOIL RESISTIVITY TEST 
DOT CA TEST 532 / 643 

Project Name: 1-5 / El Camino Real Sound Wall 

Project No. : 602171-001 

Boring No.: LB-3 

Sample No. : - Bag-1 

Soil Identification: SM 

Tested By : V. Juliano Date: 05/03/08 

Data Input By: J. Ward Date: 05/09/08 

Depth (ft.) : 0-5 

I Ad'usted 

17.17 

25.54 

3 33.91 

4 

5 I 

% u .- > .- ti; 2100 .- 
tn 
al 
K 

Moisture Content (O/O) (MCi) 

Wet Wt. of Soil + Cont. (g) 

Dry Wt. of Soil + Cont. (g) 

Wt. of Container (g) 

Container No. 

Initial Soil Wt. (g) (Wt) 

Box Constant 

Resistance 
Reading 
(ohm) 

550 

140 

150 

20.0 25.0 30.0 

Moisture Content (%) 

8.80 

210.93 
Soil 

Resistivity 
(ohm-cm) 

3710 

944 

_ 1012 

MC =(((l+Mci/lOO)x(Wa/Wt+l))-1)xlOO 



SOIL RESISTIVITY TEST 
DOT CA TEST 532 / 643 

Project Name: 1-5 / El Camino Real Sound Wall Tested By : V. Juliano Date: 05/03/08 

Project No. : 602171-001 Data Input By: 3. Ward Date: 05/09/08 

Boring IVo.: LB-5 

Sample No. : Bag-1 
-- 

Soil Identification: SC 

Depth (ft.) : 0-5 

Specimen 
No. 

25.0 30.0 35.0 40.0 45.0 

Moisture Content (%) 

Water 
Added 

(wa 1 

Moisture Content (O/O) (MCi) 

Wet Wt. of Soil + Cont. (g) 

Dry Wt. of Soil + Cont. (g) 

Wt. of Container (g) 

Container No. 

Initial Soil Wt. (g) (Wt) 

Box Constant 

10.80 

155.09 

145.35 

55.17 

- 

1300.00 

6.746 

Moisture 
Content 

f MC'I 

MC =(((l+Mci/lOO)x(Wa/Wt+l))-1)xlOO 

Resistance 
Reading 
(ohm) 

Soil 
Resistivity 
(ohm-cm) 



R-VALUE TEST RESULTS 

PROJECT NAME: I-5/EI Camino Real Sound Wall PROJECT NUMBER: 602171-001 

SAMPLE NUMBER: Bag-I SAMPLE LOCATION: B-3 @ 0-5' 

SAMPLE DESCRIPTION: SM TECHNICIAN: SCF 

DATE COMPLETED 6/2/2008 

TEST SPECIMEN a b c 

MOISTURE AT COMPACTION % 9.2 9.6 10.1 

HEIGHT OF SAMPLE, Inches 2.41 2.48 2.44 

DRY DENSITY, pcf 126.3 125.1 125.9 

COMPACTOR PRESSURE, psi 200 135 70 

EXUDATION PRESSURE, psi 542 348 177 

EXPANSION, Inches x 10exp-4 19 13 10 

0 
TURNS DISPLACEMENT 3.72 3.81 4.02 

R-VALUE UNCORRECTED 74 72 52 

R-VALUE CORRECTED 73 72 5 1 

DESIGN CALCULATION DATA a b c 

GRAVEL EQUIVALENT FACTOR 1 .O 1 .O 1 .O 

TRAFFIC INDEX 5.0 5.0 5.0 

STABILOMETER THICKNESS, ft. 0.43 0.45 0.78 

EXPANSION PRESSURE THICKNESS, ft. 0.63 0.43 0.33 

EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART 

0.00 0.50 1.00 1.50 200  2.50 300  3.50 4.00 

COVER THICKNESS BY EXPANSION in feel 

R-VALUE BY EXPANSION: 73 800 700 600 500 400 300 200 l o o  o 

R-VALUE BY EXUDATION: 68 EXUDATION PRESSURE (psi) 

EQUILIBRIUM R-VALUE: 68 





APPENDIX B 



VERTICALLY LOADED DRILLED SHAFT ANALYSIS PROGRAM SHAFT 
VERSION 5.0 (Cl COPYRIGHT ENSOFT,INC. 1 9 R 9 , 1 9 9 5 , 1 9 9 8 , 2 0 0 1 , 2 0 0 3  

BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

I-5/E1 Camino Real, 16-inch dia. CIDH pile for Abutment 1 and 4 

PROPOSED DEPTH = 55.0 FT 
- - - - - - - - - - - - - - - -  

AT THE BOTTOM 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

NUMBER OF LAYERS = 5 
- - - - - - - - - - - - - - - - - -  

WATER TABLE DEPTH = 40.0 FT 
- - - - - - - - - - - - - - - - - - -  

LAYER NO 3----SAND 

AT THE TOP 
FACTOR OF SAFETY APPLIED TO THE TOTAL ULTIMATE CAPACITY = 2.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FACTOR OF SAFETY APPLIED TO THE ULTIMATE BASE CAPACITY = 2.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

SOIL INFORMATION 

LAYER NO 1----SAND 
AT THE BOTTOM 

AT THE TOP 
SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT. LB/CU FT 
M A X I m  LOAD TRANSFER FOR SOIL. LB/SQ FT 
DEPTH, FT 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH. FT 

LAYER NO 4----SAND 
AT THE BOTTOM 

AT THE TOP 
SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
M A X I m  LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

LAYER NO 2----SAND 
AT THE BOTTOM 

AT THE TOP 
SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH. LB/SQ FT 
INTERNAL FRICTION ANGLE. DEG. 



SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

LAYER NO 5----SAND 

AT THE TOP 

SKIN FRICTION COEFFICIENT- BETA = 0.701E+00 
UNDRAINED SHEAR STRENGTH, LB/SQ FT = 0.000E+00 
INTERNAL FRICTION ANGLE, DEG. = 0.360E+02 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST = 0.000E+00 
SOIL UNIT WEIGHT, LB/CU FT = 0.120E+03 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT = 0.100E+ll 
DEPTH, FT = 0.350E+02 

AT THE BOTTOM 

SKIN FRICTION COEFFICIENT- BETA = 0.454E+00 
UNDRAINED SHEAR STRENGTH, LB/SQ FT = 0.000E+00 
INTERNAL FRICTION ANGLE, DEG. = 0.360E+02 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST = 0.000E+00 
SOIL UNIT WEIGHT, LB/CU FT = 0.120E+03 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT = 0.100E+ll 
DEPTH. FT = 0.600E+02 

DRILLED SHAFT INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . .  

DIAMETER OF STEM 
DIAMETER OF BASE 
END OF STEM TO BASE 
ANGLE OF BELL 
IGNORED TOP PORTION 
IGNORED BOTTOM PORTION 
AREA OF ONE PERCENT STEEL 
ELASTIC MODULUS, Ec 
VOLUME OF UNDERREAM 

FT . 
FT . 
FT . 
DEG . 
FT . 
FT . 
SQ. IN. 
LB/SQ IN 
CU . YDS . 

PREDICTED RESULTS 
- - - - - - - - - - - - - - - - -  

QS = ULTIMATE SIDE RESISTANCE; 
QB = ULTIMATE BASE RESISTANCE; 
WT = WEIGHT OF DRILLED SHAFT (FOR UPLIFT CAPACITY ONLY); 
QU = TOTAL ULTIMATE RESISTANCE; 
QBD = TOTAL ALLOWABLE LOAD USING A FACTOR OF SAFETY 

APPLIED TO THE ULTIMATE BASE RESISTANCE; 
QDN = TOTAL ALLOWABLE LOAD USING FACTORS OF SAFETY 

APPLIED TO THE ULTIMATE SIDE RESISTANCE AND 
THE ULTIMATE BASE RESISTANCE. 

LENGTH 
(FEET) 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38.0 
39.0 
40.0 
41.0 
42.0 
43.0 
44.0 
45.0 
46.0 
47.0 
48.0 
49.0 
50.0 
51.0 
52.0 
53.0 
54.0 
55.0 

VOLUME QS 
ICU.YDS) (TONS) 
1.03 4.35 
1.08 8.83 
1.13 13.43 
1.18 18.16 
1.23 23.00 
1.28 27.97 
1.33 33.05 
1.38 38.24 
1.43 43.53 
1.47 48.93 
1.52 54.43 
1.57 60.01 
1.62 65.69 
1.67 71.44 
1.72 77.28 
1.77 83.19 
1.82 89.18 
1.87 95.22 
1.92 101.34 
1.97 107.50 
2.02 113.65 
2.06 119.76 
2.11 125.85 
2.16 131.91 
2.21 137.93 
2.26 143.92 
2.31 149.88 
2.36 155.80 
2.41 161.69 
2.46 167.54 
2.51 173.35 
2.56 179.12 
2.61 184.85 
2.65 190.53 
2.70 196.18 

QB 
I TONS ) 
7.08 
7.08 
7.08 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 

QU 
(TONS) 
11.43 
15.91 
20.51 
32.32 
37.16 
42.13 
47.21 
52.40 
57.70 
63.09 
68.59 
74.17 
79.85 
92.69 
98.52 
104.44 
110.42 
116.47 
122.58 
128.75 
134.89 
141.01 
147.09 
153.15 
159.17 
165.17 
171.12 
177.05 
182.93 
188.78 
194.59 
200.36 
206.09 
211.78 
217.42 

RESULT FROM TREND (AVERAGED) LINE 

QBD 
(TONS ) 
7.89 
12.37 
16.97 
25.24 
30.08 
35.05 
40.13 
45.32 
50.61 
56.01 
61.51 
67.09 
72.77 
82.07 
87.90 
93.81 
99.80 

105.85 
111.96 
118.13 
124.27 
130.38 
136.47 
142.53 
148.55 
154.54 
160.50 
166.43 
172.31 
178.16 
183.97 
189.74 
195.47 
201.16 
206.80 

?OP MOVEMENT 
IN. 

0.1244E-02 
0.1276E-01 
0.3222E-01 
0.6226E-01 
0.8847E-01 
0.1113E+00 
0.1999E+00 
0.2733E+00 
0.3212E+00 
0.3579E+00 
0.5234E+00 
0.7829E+00 
0.1041E+01 
0.1297E+01 
0.1868E+01 

TIP LOAD 
ton 

0.4766E-02 
0.4766E-01 
0.1191E+00 
0.2383E+00 
0.3574E+00 
0.4766E+00 
0.1191E+01 
0.2383E+01 
0.3574E+01 
0.4736E+01 
0.1064E+02 
0.1616E+02 
0.2101E+02 
0.2426E+02 
0.3101E+02 

QDN 
(TONS) ( 

5.71 
7.95 
10.26 
16.16 
18.58 
21.06 
23.60 
26.20 
28.85 
31.55 
34.29 
37.09 
39.92 
46.34 
49.26 
52.22 
55.21 
58.23 
61.29 
64.37 
67.45 
70.50 
73.55 
76.57 
79.59 
82.58 
85.56 
88.52 
91.47 
94.39 
97.30 
100.18 
103.05 
105.89 
108.71 

TIP MOVEMENT 
IN. 

0.1000E-03 
0.1000E-02 
0.2500E-02 
0.5000E-02 
0.7500E-02 
0.1000E-01 
0.2500E-01 
0.5000E-01 
0.7500E-01 
0.1000E+00 
0.2500E+00 
0.5000E+00 
0.7500E+00 
0.1000E+01 
0.1560E+01 



VERTICALLY LOADED DRILLED SHAFT ANALYSIS PROGRAM SHAFT 
VERSION 5.0 (C) COPYRIGHT ENSOFT,INC. 1989,1995,1998,2001,2003 

BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

I-5/E1 Camlno Real UC 16-inch dia. CIDH pile, Piers g5 tons, Cutoff 5'bsg 

AT THE BOTTOM 
PROPOSED DEPTH = 35.0 FT 
---------------- SKIN FRICTION COEFFICIENT- BETA 

UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

NUMBER OF LAYERS = 3 
- - - - - - - - - - - - - - - - - -  

WATER TABLE DEPTH = 25.0 FT. 

LAYER NO 3----SAND 

AT THE TOP 
FACTOR OF SAFETY APPLIED TO THE TOTAL ULTIMATE CAPACITY = 2.00 
----------------------------------------------------.-- 

FACTOR OF SAFETY APPLIED TO THE ULTIMATE BASE CAPACITY = 2.00 
SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

SOIL INFORMATION 
- - - - - - - - - - - - - - -  

LAYER NO 1----SAND 
AT THE BOTTOM 

AT THE TOP 
SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH. FT 

AT THE BOTTOM 
DRILLED SHAFT INFORMATION 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH. FT 

DIAMETER OF STEM 
DIAMETER OF BASE 
END OF STEM TO BASE 
ANGLE OF BELL 
IGNORED TOP PORTION 
IGNORED BOTTOM PORTION 
AREA OF ONE PERCENT STEEL 
ELASTIC MODULUS, Ec 
VOLUME OF UNDERREAM 

FT . 
FT . 
FT . 
DEG . 
FT . 
FT . 
SQ. IN. 
LB/SQ IN 
CU. YDS . 

LAYER NO 2----SAND 

AT THE TOP 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE. DEG. PREDICTED RESULTS 



QS = ULTIMATE SIDE RESISTANCE: 
QB = ULTIMATE BASE RESISTANCE; 
WT = WEIGHT OF DRILLED SHAFT (FOR UPLIFT CAPACITY ONLY); 
QU = TOTAL ULTIMATE RESISTANCE; 
QBD = TOTAL ALLOWABLE LOAD USING A FACTOR OF SAFISTY 

APPLIED TO THE ULTIMATE BASE RESISTANCE; 
QDN = TOTAL ALLOWABLE LOAD USING FACTORS OF SAFETY 

APPLIED TO THE ULTIMATE SIDE RESISTANCE AN11 
THE ULTIMATE BASE RESISTANCE. 

LENGTH 
(FEET) 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 

VOLUME QS 
(CU.YDSI (TONS) 
0.29 1.65 
0.34 3.53 
0.39 5.63 
0.44 7.94 
0.49 10.46 
0.54 13.19 
0.59 16.12 
0.64 19.25 
0.69 22.56 
0.74 26.05 
0.79 29.72 
0.84 33.55 
0.88 37.55 
0.93 41.70 
0.98 46.00 
1.03 50.46 
1.08 55.06 
1.13 59.80 
1.18 64.68 
1.23 69.70 
1.28 74.73 
1.33 79.79 
1.38 84.86 
1.43 89.95 
1.47 95.06 
1.52 100.18 
1.57 105.32 
1.62 110.46 
1.67 115.61 
1.72 120.77 

QB 
(TONS ) 
4.36 
4.90 
5.45 
11.98 
13.07 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 

QU 
(TONS ) 
6.01 
8.43 

11.07 
19.93 
23.53 
27.35 
30.28 
33.41 
36.72 
40.21 
43.88 
47.71 
51.71 
62.94 
67.24 
71.70 
76.30 
81.05 
85.93 
90.94 
95.97 
101.03 
106.11 
111.20 
116.30 
121.43 
126.56 
131.70 
136.85 
142.01 

RESULT FROM TREND (AVERAGED) LINE 

QBD 
(TONS ) 
3.83 
5.98 
8.35 
13.93 
17.00 
20.27 
23.20 
26.33 
29.64 
33.13 
36.80 
40.63 
44.63 
52.32 
56.62 
61.08 
65.68 
70.42 
75.31 
80.32 
85.35 
90.41 
95.48 
100.58 
105.68 
110.80 
115.94 
121.08 
126.23 
131.39 

TOP LOAD 1 
ton 

0.3897E+00 
0.3897Et01 
0.9862E+01 
0.1988E+02 
0.2952E+02 
0.3847Et02 
0.7461Et02 
0.1002Et03 
0.1128E+03 

'OP MOVEMENT 
IN. 

0.34RlE-03 
0.3481E-02 
0.8744E-02 
0.1759E-01 
0.2636E-01 
0.3487E-01 
0.7617E-01 
0.1215Et00 
0.1570E+00 

TIP LOAD 
ton 

0.4766E-02 
0.4766E-01 
0.1191E+00 
0.2383E+00 
0.3574E+00 
0.4766E+00 
0.1191E+01 
0.2383E+01 
0.3574E+01 

QDN 
(TONS) i 
3.00 
4.21 
5.54 
9.96 

11.77 
13.68 
15.14 
16.70 
18.36 
20.11 
21.94 
23.86 
25.85 
31.47 
33.62 
35.85 
38.15 
40.52 
42.96 
45.47 
47.99 
50.52 
53.05 
55.60 
58.15 
60.71 
63.28 
65.85 
68.43 
71.00 

QU/VOLUME 
'TONS/CU. YDS) 

20.36 
24.49 
28.16 
45.03 
47.87 
50.58 
51.33 
52.27 
53.35 
54.53 
55.78 
57.09 
58.43 
67.38 
68.38 
69.44 
70.54 
71.67 
72.82 
73.98 
75.08 
76.11 
77.07 
77.99 
78.85 
79.67 
80.44 
81.17 
81.87 
82.52 

TIP MOVEMENT 
IN. 

0.1000E-03 
0.1000E-02 
0.2500E-02 
0.5000E-02 
0.7500E-02 
0.1000E-01 
0.2500E-01 
0.5000E-01 
0.7500E-01 



VERTICALLY LOADED DRILLED SHAFT ANALYSIS PROGRAM SHAFT 
VERSION 5.0 ( C )  COPYRIGHT ENSOFT,INC. 1989,1995,1998,2001,2003 

I-5/E1 Camino Real UC 16-inch dia. CIDH pile, Piers 70 tons, Cutoff 8'bs 

PROPOSED DEPTH = 40.0 FT 
- - - - - - - - - - - - - - - -  

NUMBER OF LAYERS = 3 
- - - - - - - - - - - - - - - - - -  

WATER TABLE DEPTH = 25.0 FT. 
- - - - - - - - - - - - - - - - - - -  

FACTOR OF SAFETY APPLIED TO THE TOTAL ULTIMATE CAPACITY = 2.00 

FACTOR OF SAFETY APPLIED TO THE ULTIMATE BASE CAPACITY = 2.00 

SOIL INFORMATION 

LAYER NO 1----SAND 

AT THE TOP 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH. FT 

AT THE BOTTOM 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE. DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL. LB/SQ FT 
DEPTH, FT 

LAYER NO 2----SAND 

AT THE TOP 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 

BLOWS PER FOOT FROM STANDARD PENETRATION TEST = 0.000E+00 
SOIL UNIT WEIGHT, LB/CU FT = 0.120E+03 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT = O.lOOE+ll 
DEPTH, FT = 0.100E+02 

AT THE BOTTOM 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

LAYER NO 3----SAND 

AT THE TOP 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

AT THE BOTTOM 

SKIN FRICTION COEFFICIENT- BETA 
UNDRAINED SHEAR STRENGTH, LB/SQ FT 
INTERNAL FRICTION ANGLE, DEG. 
BLOWS PER FOOT FROM STANDARD PENETRATION TEST 
SOIL UNIT WEIGHT, LB/CU FT 
MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT 
DEPTH, FT 

DRILLED SHAFT INFORMATION 
. . . . . . . . . . . . . . . . . . . . . . . . .  

DIAMETER OF STEM 
DIAMETER OF BASE 
END OF STEM TO BASE 
ANGLE OF BELL 
IGNORED TOP PORTION 
IGNORED BOTTOM PORTION 
AREA OF ONE PERCENT STEEL 
ELASTIC MODULUS, Ec 
VOLUME OF UNDERREAM 

PREDICTED RESULTS 

= 1.300 FT. 
= 1.300 FT. 
= 0.000 FT. 
= 0.000 DEG. 
= 8.000 FT. 
= 0.000 FT. 
= 1.912 SQ.IN. 
= 0.380E+07 LB/SQ IN 
= 0.000 CU.YDS. 



QS = ULTIMATE SIDE RESISTANCE; 
QB = ULTIMATE BASE RESISTANCE: 
WT = WEIGHT OF DRILLED SHAFT (FOR UPLIFT CAPACITY ONLY); 
QU = TOTAL ULTIMATE RESISTANCE; 
QBD = TOTAL ALLOWABLE LOAD USING A FACTOR OF SAFE:TY 

APPLIED TO THE ULTIMATE BASE RESISTANCE; 
QDN = TOTAL ALLOWABLE LOAD USING FACTORS OF SAFETY 

APPLIED TO THE ULTIMATE SIDE RESISTANCE AND 
THE ULTIMATE BASE RESISTANCE. 

LENGTH 
(FEET) 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35.0 
36.0 
37.0 
38.0 
39.0 
40.0 

VOLUME QS 
(CU.YDS) (TONS) 
0.44 2.31 
0.49 4.83 
0.54 7.56 
0.59 10.49 
0.64 13.62 
0.69 16.93 
0.74 20.42 
0.79 24.09 
0.84 27.92 
0.88 31.92 
0.93 36.07 
0.98 40.37 
1.03 44.83 
1.08 49.43 
1.13 54.18 
1.18 59.06 
1.23 64.07 
1.28 69.10 
1.33 74.16 
1.38 79.23 
1.43 84.33 
1.47 89.43 
1.52 94.56 
1.57 99.69 
1.62 104.83 
1.67 109.98 
1.72 115.14 
1.77 120.30 
1.82 125.47 
1.87 130.64 
1.92 135.80 
1.97 140.97 

QB 
(TONS ) 
11.98 
13.07 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
14.16 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 
21.24 

QU 
(TONS ) 
14.30 
17.91 
21.73 
24.66 
27.78 
31.09 
34.59 
38.25 
42.09 
46.08 
57.31 
61.62 
66.07 
70.67 
75.42 
80.30 
85.31 
90.35 
95.40 
100.48 
105.57 
110.68 
115.80 
120.93 
126.07 
131.22 
136.38 
141.54 
146.71 
151.88 
157.05 
i62.21 

RESULT FROM TREND (AVERAGED) LINE 

QBD 
(TONS ) 
8.31 
11.37 
14.65 
17.58 
20.70 
24.01 
27.50 
31.17 
35.01 
39.00 
46.69 
50.99 
55.45 
60.05 
64.80 
69.68 
74.69 
79.73 
84.78 
89.86 
94.95 
100.06 
105.18 
110.31 
115.45 
120.60 
125.76 
130.92 
136.09 
141.26 
146.42 
151.59 

TOP LOAD 
ton 

0.5332Ec00 
0.5343E+01 
0.1362E+02 
0.2724E+02 
0.3986E+02 
0.5126E+02 
0.9400E+02 

TOP MOVEMENT 
IN. 

0.4662E-03 
0.4664E-02 
0.1179E-01 
0.2367E-01 
0.3524E-01 
0.4630E-01 
0.9678E-01 

TIP LOAD 
ton 

0.4766E-02 
0.4766E-01 
0.1191E+00 
0.2383Et00 
0.3574E+00 
0.4766E+00 
0.1191Et01 

Q DN 
I TONS) 
7.15 
8.95 
10.86 
12.33 
13.89 
15.55 
17.29 
19.13 
21.04 
23.04 
28.66 
30.81 
33.04 
35.34 
37.71 
40.15 
42.66 
45.17 
47.70 
50.24 
52.78 
55.34 
57.90 
60.47 
63.04 
65.61 
68.19 
70.77 
73.36 
75.94 
78.52 
81.11 

TIP MOVEMENT 
IN. 

0.1000E-03 
0.1000E-02 
0.2500E-02 
0.5000E-02 
0.7500E-02 
0.1000E-01 
0.2500E-01 



I Lateral load Calculation Tempory Excavation - Braced Cut 
I 

I Level Backfill 1 Back and ( I 
Front :;lope 

I I I I H. Horizontal 2 

V, Vertical 

I Sand ( Soft & Medium Clay 1 Stiff Clay 1 
Soil Type: 1 

Friction resistance 

KD 

Soil Pressure (psf): 24.0 

Assummption: Wall friction (6) auumed to be 0. 
Passive Pressure: Rankine Theory 
Active Pressure: Rankine Theory for Level Backfill, slope backfill from NAVFAC DM 7.02 Ch3. 
At rest condition: empirical relationship by Jaky 1944 

Jaky, J., 1944, The Coefficient of Earth Pressure at Rest," Journal of the Society of 
Hungarian Architects and Engineers, Vol 7, 355-358 

NAVFAC Figure 33, Passive pressure distribution for solider piles, p7.2-112 

0.43 
3.39 

PKOJtC; I NAMt : I-SltL GAMIN0 K tAL  
LATERAL EARTH PRESSURES-STATIC CONDITION PROJECT NO: 6021 71-001 

1-51 EL CAMINO REAL DESIGNED BY: TK 
SAN CLEMENTE, CALIFORNIA CHECKED BY: DJC 

1.29 

I 



(6, Friction angle between soil and concrete wall (deg) I 0.0 I 
............... Cond~tion:. Hal-~zontal So11 Layer (MCE) 

p, Backfill slope angle (deg) 

8, Angle of wall slope with vertical  all 

y. Wet unit weight of the soil (pcf) 

I$, Soil friction (deg) 

PeakHorizontal Acceleration 

kh, Horizontal acceleration coefficient 

33.0 

Ik,, Vertical acceleration coefficient ( 0.00 ( 

I i,u = tan-' ( k ,  / ( I -  k ,  )) 114.0 deg 

OUTPUT 

a) At Rest condition 

I. Coeff of Earth Pressure at Rest, KO : . . . . . . . . . . . . . . . . . . . .  0.46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Equivalent Fluid Pressure 57 psflfi 

Rankine Solution (For vertical wall onlv, = 0, assuminq no wall friction, 6 = 0, and upward backfill onlv, b>0) 

1. Coeff of Active Earth Pressure, K, : . .  . . . . . . . . . . . . . . . . . . . . . .  0.29 

Equivalent Fluid Pressure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36.9 psflfi 
USE 37 psflft 

2. Coeff of Passive Earth Pressure, Kp: . . . . . . . . . . . . . . . . . . . . .  ..3.39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Equivalent Fluid Pressure 424.0 psfift 

USE 424 psflft 

. . . . . . . . . . . . .  3. Coeff of Seismic 8 Static Active Earth Pressure, KAE :... 0.47 ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Equivalent Fluid Pressure. 58 psflft 

X A P K , & C  - COS p + -\/cos= p - C O S ~  g 
K ,. 

cos p - Jcos2 ,D - cos' g 

4. Seismic Active Earth Pv- 

Equivalent Flu~d Pressure: 58 psflfi- 37 psf/ft= 21.3 psflft 
USE 22 psflft 

LATERAL EARTH PRESSURES 
SEISMIC CONDITION LEVEL GROUND 

EL CAMINO REIAL SOUNWALLS 

PROJECT NAME : EL CAMINO REAL 
PROJECT NUMBER : 602171-001 
DESIGNED B v  TK ,. ,.. 

SAN CLEMENTE, CALIFORNIA CHECKED BY: DJC Figure B2 



t**t*.**tttttt*...ttttt 

E Q F A U L T  

Version 3 .OO 

tt*..*..tttt****..*lttt 

DETERMINISTIC ESTIMATION OF 
PEAK ACCELERATION FROM DIGITIZED FAULTS 

JOB NUMBER: 602171-001 
DATE: 09-19-2008 

JOB NAME: El Camino Real SW 

CALCULATION NAME: Test Run Analysis 

FAULT-DATA-FILE NAME: C:\Program Files\EQFAULTl\CGSFLTE.DAT 

SITE COORDINATES: 
SITE LATITUDE: 33.4183 
SITE LONGITUDE: 117.6037 

SEARCH RADIUS: 100 mi 

AlTENUATION RELATION: 201 Sadigh et al. (19971 Horiz. - Soil 
UNCERTAINTY (M-median, S=Sigmal : M Number of Sigmas: 0.0 
DISTANCE MEASURE: clodis 
SCOND: 0 
Basement Depth: 5.00 km Campbell SSR: Campbell SHR: 
COMPUTE PEAK HORIZONTAL ACCELERATION 

FAULT-DATA FILE USED: C:\Program Filea\EQFAULTl\CGSFLTE.DAT 

MINIMUM DEPTH VALUE (kml : 0.0 

EQFAULT SUMMARY 
............... 

............................. 
DETERMINISTIC SITE PARAMETERS 

Page 1 
............................................................................... 

I [ESTIMATED MAX. EARTHQUAKE EVENT ......................... / APPROXIMATE I...... 
ABBREVIATED I DISTANCE I MAXIMUM / PEAK [EST. SITE 
FAULT NAME I mi (kml  EARTHQUAKE^ SITE: [INTENSITY 

I ( MAG. (Mw) ( ACCEL. g IM0D.MERC. I ~ ~ = ~ S = S = S = r E = = S S = = = ~ ~ = = = = ~ ~ = ~ ~ = 1 = 1 = = = . = = 1 . . = = = 1 = = = = 3 1 = = = = / = = = l l l i i = = = ( i S = l = = = = =  
NEWPORT-INGLEWOOD (Offshore) 4.5( 7.31 1 7.1 1 0.378 1 IX 
SAN JOAQUIN HILLS 1 1 2 0  1 9 . 3  6.6 1 0.22!4 1 IX 
CORONADO BANK 1 20.9( 33.71 1 7.6 1 0.179 1 VIII 
ELSINORE (GLEN IVY) 21.4( 34.4) 1 6.8 1 0.11.2 1 VII 
ELSINORE (TEMECULAI 1 2 1 4  3 4 5  1 6.8 1 0.11.1 1 VII 
PALOS VERDES 1 21.5( 34.6) 1 7.3 1 0.149 1 VIII 
NEWPORT-INGLEWOOD (L.A.Basin1 1 22.6( 36.4)( 7.1 1 0.127 1 VIII 
ROSE CANYON 1 22.9( 36.9) 1 7.2 1 0.132 1 VIII 
CHINO-CENTRRL AVE. (Elsinore) 27.3( 43.91 1 6.7 1 0.102 I VII 
WHIlTIER 1 30.1( 48.51 1 6.8 1 0.076 1 VII 
ELSINORE (JULIAN) 1 34.2( 55.0) 1 7.1 1 0.Otll / VII 
PUENTE HILLS BLIND THRUST 1 38.4( 61.81 1 7.1 / 0.090 1 VII 
SAN JACINM-SAN JACINTO VALLEY 1 44.0( 70.81 / 6.9 1 O.OIil I VI 
SAN JACINTC-ANZA 1 45.4( 73.11 1 7.2 1 0.061 1 VI 
SAN JOSE 1 45.71 73.61 ( 6.4 1 0.042 1 VI 

SAN JACINTO-SAN BERNARDINO ) 
SIERRA MADRE 
CUCAMONGA 

I 
I 

UPPER ELYSIAN PARK BLIND THRUST / 
SANANDREAS - SB-Coach. M-1b-2 1 
SAN ANDREAS - San Bernardino M-11 
SAN ANDREAS - whole M-la I 
SANANDREAS-SB-C0ach .M-2b  I 
RAYMOND 
CLAMSHELL- SAWPIT 

I 
VERDUGO 

I 
HOLLYWOOD 

I 
I 

SAN ANDREAS - 1857 Rupture M-2a / 
SANANDREAS-MojaveM-lc-3 1 
SAN ANDREAS - Cho-Moj M-lb-l I 
CLEGHORN 
EARTHQUAKE VALLEY 

I 
I 

NORTH FRONTAL FAULT ZONE (West) I 
SAN JACINTC-COYOTE CREEK 
SANTA MONICA 

I 
PINTO MOUNTAIN 

I 
MALIBU COAST 

I 
I 

SIERRA MADRE (San Fernando) I 
NORTH FRONTAL FAULT ZONE (East) I 
NORTHRIDGE (E. Oak Ridge1 I 

............................. 
DETERMINISTIC SITE PARAMETERS 
............................. 

v 
v I 
VI 
v 
VI 
VI 
VII 
VI 
v 
v 
v I 
v 
VI 
VI 
v I 
IV 
IV 
VI 
v 
v 
v 
v 
v 
v 
v 

Page 2 
............................................................................... 

I  ESTIMATED MAX. ERRTHQUAKE EVENT 1 APPROXIMATE I ............................... 
ABBREVIATED I DISTANCE I MAXIMUM I PEAK IEST. SITE 
FAULT NAME I mi (kml [EARTHQUAKE/ SITE 1 INTENSITY 

I ) MAG. (Mwl I ACCEL. g 1MOD.MERC. 
= i = l = = = = P = i l l = = = = = = = = = = = = = = 1 = 1 1 = 1 = = = = [ = = = = ~ = = = = = = = = = ( = = = = = = = = = = ~ = = = = = = = = = = ~ = = = = = = = = =  

SAN GABRIEL 1 73.4( 118.11 ( 7.2 1 0.033 1 V 
ANACAPA-DUME 1 74.1( 119.21 1 7.5 1 0.053 1 VI 
SAN ANDREAS - Coachella M-lc-5 1 74.1( 119.21 1 7.2 1 0.032 / V 
ELSINORE [COYOTE MOUNTAIN) / 78.2(125.8)1 6.8 1 0.021 I IV 
HELENDALE - S. LOCKHARDT 1 78.2( 125.91 1 7.3 1 0.032 1 V 
BURN7 MTN. 1 78.5( 126.41 1 6.5 1 0.016 / IV 
SANTA SUSANA 1 81.0( 130.4) 1 6.7 1 0.024 1 IV 
EUREKA PEAK ( 81.8( 131.7)l 6.4 1 0.014 / IV 
SAN JACINTO - BORREGO 1 82.7( 133.11 1 6.6 ) 0.016 / IV 
LANDERS I 85.1( 137.01 / 7.3 1 0.029 1 V 
LENWOOD-LOCKHART-OLDWOMANSPRGS~ 85.4( 137.5)i 7.5 0.034 v 
HOLSER 1 86.5( 139.2) 1 6.5 1 0.018 I IV 
SIMI-SANTA ROSA i 87.6( 140.91 7.0 i 0.027 i v 
JOHNSON VALLEY (Northern) ( 90.5( 145.61 1 6.7 1 0.016 1 IV 
OAK RIDGE (Onshore) 1 91.5( 147.21 1 7.0 1 0.026 1 V 
EMERSON SO. - COPPER MTN. 1 95.5( 153.71 1 7.0 1 0.019 1 IV 
SAN CAYETANO 1 97.0( 156.1) 1 7.0 1 0.024 1 IV ............................................................................... 
-END OF SEARCH- 57 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 

THE NEWPORT-INGLEWOOD (Offshore) FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 4.5 MILES (7.3 kml AWAY. 

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.3780 g 



Selsmlc Induced D v  Senlemenl 

Project Number: 602171-001 
Project Name: I-5lEL CAMINO REAL SOUNDWALL 

Boring Number: La-4 
~ o c a t i o n : p  

Dale of Analysis: 811812008 
Ground Elevation 

(feet): 220 

Ground water. During Not 
Sampling, feet bsg: Encountered 

Ground water, Historlc 
High, feet bsg: 

55 
hole d~a.(ln.) 8 

ER%: 80 
C. I ? , .- 

Probabil~stic M, 7 
Probab~listic a,, (g) 0 .M 

MSF 119  MSF=IO~~~/M, '~ 

Stress Rea,c~ on Coeff c en1 
! = 1 4  4 l l Y B  5-0 '14052'Z+LWZXZl 5. 

'.o a'77.a 5.005713'~-00081~5'zt 5.1 11111'211 

10.0 10.0 15.0 3.0 SPT 58 58 77 120 1.174 1,174 1.3 4.0 0.85 1.2 118.4 I 5  2.498 1.05 126.6 SC 
25.0 25.0 30.0 7 6 CD 41 25 33 121 2,981 2,981 0.8 8.6 0.95 1 29.4 15 2.498 1.05 33 3 SC 

30.0 30.0 35.0 9.1 CD 48 29 38 119 3.581 3.581 0.7 10.1 1.00 1 33.0 15 2.498 1 05 37 1 SC 

2 7.5 10.0 2.5 0.9846 0.00 SC 
3 10.0 15.0 5.0 0.9791 0.00 SC 
4 25.0 30.0 5.0 0.9418 0.00 SC 
5 30.0 35.0 5.0 0.9206 0.00 SC 

earthquake-~nduced settlement of unsaturated soils: _ 0.00 inches 

3.0 0.0 5.0 0.9 CD 49 29 39 115 345 345 1.7 1.9 0.75 1 57.5 15 2.498 1 0 5  62.7 SW 
7 5 7.5 10 0 2 3 CD 61 37 49 120 874 874 1.5 3.3 0.80 1 67.9 15 2.498 1.05 73.7 SC 

m a r  b 

Used ~n 
Analysis 

Layer Number 

CR 0: PSf 

1 0.0 5.0 5.0 0.9950 0.00 SW 

interval (R.) 

so11 
type 

a 
Cs. 

YOud 
2001 

NBO Sample depth (A) 

h i u  Settlement OV 1 soil type 

Pradel. 1998 

B (N,)eocs (Nl)80 CN Bottom of Layer (feet) Of Layer 
(feet) 

Rod 
length(m) 

unit 
wl,(pcf) 

ov Psf Oepth , Sampler Type N (blowlft) 
N 

(blOWSlft) 



Seismic Induced Dry Settlement 

Proiect Number: 602171-001 
Project Name: I-5lEL CAMINO REAL SOUNDWALL 

Boring Number: LB-5 
location:- 

Date of Analysis: 811812008 

Ground Elevation (feet): 217 

Gmund water, During Not 
Sampling, feet bsg: Encountered 

Stress Reduction Coefficient 
rb = 

(1-0.4177'r0.5M.05728~~~0.008205'~1.5M.W121~12) 

Ground water, Historic 
High, feel bsg: 

55 
hole dia.(in.) 8 

ER%: 80 
CE 1.3 

Probabilistic Mw 7 
Pmbabilist~c a,, (9) 0.44 

MSF 

, , ,, ,*- ," 1 S a m e  depth (ft) I Of layer 1 Of layer 1 Depth to Midlayer ( m )  Sampler Typel N Rod Cs, Youd Used ln 
(feet) (feet) I.ow/ftll ,blows/fti Nm I s) 1 OvPsf I a' I c~ 1 e n t h m  1 - 4  

3.0 0.0 5.0 0.9 CD 26 16 21 128 384 384 1.7 1.9 0.75 1 30.5 15 2.498 1 05 34.5 SC 
5.0 5.0 7.5 1.5 CD 19 11 15 106 618 618 1.7 2.5 0.75 1 22.3 5 0.000 1 0 0  22.3 SP 
7.5 7.5 10.0 2.3 SPT 23 23 31 125 907 907 1.5 3.3 0.80 1 2  50.3 15 2.498 1.05 552  SC 

10.0 10.0 15.0 3.0 CD 42 25 34 125 1,219 1.219 1.3 4.0 0.85 1 42.1 15 2.498 1.05 46 6 SC 
15.0 15.0 20.0 4.6 S PT 26 26 35 125 1,844 1,844 1.0 5.6 0.85 1.2 42.3 15 2498 1.05 46.9 SC 
25.0 25.0 30.0 7.6 SPT 12 12 16 125 3,094 3,094 0.8 8.6 0.95 1.2 16.9 15 2.498 1.05 20.2 SC 

- ~ 

2 5.0 7.5 2.5 0 9902 0.02 S P 
3 7.5 10.0 2.5 0.9846 0.00 SC 
4 10.0 15.0 5.0 0.9791 0.00 SC 
5 15.0 20.0 5.0 0.9686 0.00 SC 
6 25.0 30.0 5.0 0.9418 0.09 SC 

earthauake-induced settlement of unsaturated soils: 0.11 inches 

Layer Number ~nlerval (ft.) i d  

1 0.0 5.0 5.0 0.9950 0 0 0  SC 

U'Y 
!;ettlement 

Pradel, 1998 
soil type 



Seismic Induced Dry Senlement 

Project Number: 602171-001 
Proiect Name: I-5/EL CAMlNO REAL SOUNDWALL 

Boring Number: LB-6 
Location: SAN CLEMENTE, CALIFORNIA 

Date of Analysis: 8/18/2008 
Ground Elevation 

(feet): 201 

Ground water. During Not 
Sampling, feet bsg: Encountered 

Ground water, Historic 
High, feet bsg: 

55 
hole dia.(in.) 8 

ER%: 80 

CE 1.3 
Probabilistic M, 7 
Probabilistic a,, (g) 0.44 

MSF 1.19 MSF = IO~'"/M,? 56 

Stress Reduct~on Coefficient 
rd - 1144-71 51 (14.4177.6).54.05728Z.0 W6205'll 5*1.00121~22) 

Depth to Midlayer I I N 
(m) 

Sampler Type N (blowlft) (blows,fi) 

3.0 0.0 5.0 0.9 CD 20 12 16 118 354 354 1.7 1.9 0.75 1 23.5 15 2.498 1 0 5  27.1 SC 
5.0 7.5 7.5 1.5 CD 39 23 3 1 121 593 593 1.7 2.5 0.75 1 45.7 15 2.498 1.05 50.4 SC 
7.5 10.0 10.0 2.3 CD 17 10 14 130 907 907 1.5 3.3 0.80 1 18.6 15 2.498 1.05 22 0 SC 
10.0 10.0 15.0 3.0 S PT 9 9 12 130 1,232 1.232 1.3 4.0 0.85 1.2 17.9 15 2.498 1.05 213  SC 

NBO 

Thickness 

(ft) 
Layer Number 

1 0.0 5.0 5.0 0.9950 0.02 SC 
2 7.5 7.5 0.0 0.9902 0.00 SC 
3 10.0 10.0 0.0 0.9846 0.00 SC 
4 10.0 15.0 5.0 0.9791 0.06 SC 

earthquake-induced settlement of unsaturated solls: 0.08 inches 

interval (ft.) 

unit 
\V1,(PCf) 0" P S ~  / a; w f  1 C. I length(m) "' 1 k I z d  I IN.). 1 ~ ' ~ l ~ ~ ~ \  a 1 B I (N,~.cs 1 t ~ L  1 2001 



P.N: 602171 -00lIEl Camino Real Sound WalllPsuedostatic 

GSTABL7 v.2 FSmin=1.550 
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0 



5 Type(s) of Soil 
* *  GSTABL7 by Garry H. Gregory, P.1:. 

'* Original Version 1.0. January 1996; Current Version 2.004, June 2003 **  
(All Rights Reserved-Unauthorized Use Prohibited) 

.*.. ................................................................................ 

SLOPE STABILITY ANALYSIS SYSTEM 
Modified Bisho~, Simplified Janbu, or GLE Method of Slices. 
(Includes spencer 6 ~orgenstern-price Type Analysis1 
Includins Pier/Pile. Reinforcement. Soil Nail. Tieback 
~onlinea; Undrainedshear strength; Curved phi ~nveio~e, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfacee. Pseudo-Static & Nemark Earthquake, and Applied Forces. 

....................... .......**....******..***.*...**.******..***....~.*******.* 

Analysis Run Date: 8/18/2008 
Time of Run: 03:42PM 
Run By: Username 
Input Data Filename: P:\Leighton Consulting\602000~,602171.001 I5 El Camino Real 

Soundwall\ENG\GSTABL\sec a-a' pseudostatic.in 
Output Filename: P:\Leighton Consulting\602000\602171.001 I5 El Camino Real 

Soundwall\ENG\GSTABL\sec a-a' pseudostatic.0UT 
Unit System: English 

Plotted Output Filename: P:\Leighton Consulting\602000~,602171.001 I5 El Camino Real 
Sounduall\ENG\GSTABL\sec a-a' pseudostatic.PLT 

PROBLEM DESCRIPTION: P.N: 602171-001/E1 Camino Real Sound 
Wall/Section A-A'lPsuedostatic 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
NO. (pcf) (pcf) (psfl (degl Param. (psfl No. 

BOUNDARY LOAD (S 1 

1 Load(s) Specified 

~ o a d  X-Left X-Right Intensity Deflection 
NO. (ft) (ft) (deg) 

NOTE - Intensity Is Specified As A Uniformly Distributed 
Force Acting On A Horizontally Projected Surface. 

Specified Peak Ground Acceleration Coefficient (A) = 0.440(g) 
Specified Horizontal Earthquake Coefficient (kh) = 0.150(g) 
Specified Vertical Earthquake Coefficient (kvl = 0.000(g) 

Specified Seismic Pore-Pressure Factor = 0.000 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified 

BOUNDARY COORDINATES 

12 Top Boundaries 
16 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
NO. (ftl (ftl (ft) (ft) Below Bnd 

1 50.00 187.00 100.00 
2 100.00 187.00 113.00 
3 113.00 190.00 129.50 
4 129.50 197 .OO 164 .OO 
5 164.00 212.00 173.00 
6 173.00 216.00 179.00 
7 179.00 217 .OO 205 .OO 
8 205.00 217.00 213.00 
9 213.00 218 .OO 228 .OO 
10 228.00 224.00 242.00 
11 242.00 230.00 255.00 
12 255.00 235.00 393.00 
13 205.00 217.00 393.00 
14 164.00 212.00 393.00 
15 129.50 197.00 393.00 
16 100.00 187.00 393.00 

User Specified Y-Origin = 100.00(ft) 

Default X-Plus Value = O.OO(ft) 

Default Y-Plus Value = O.OO(ft) 
1 

Janbus Empirical Coef. is being used for the case of c & phi both > 0 
3000 Trial Surfaces Have Been Generated. 

150 Surface(s) Initiate(s) From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = 50.00(ftl 

and X = 100.00(ft) 

Each Surface Terminates Between X = 250.00(ft) 
and X = 350.00(ft) 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = O.OO(ft) 

lO.OO(ft1 Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 

Safety Factors Are Calculated By The Simplified Janbu Method 

ISOTROPIC SOIL PARAMETERS 
Total Number of Trial Surfaces Attempted = 3000 

Number of Trial Surfaces With Valid FS = 3000 



Slice 
NO. 

Stati~tical Data On All Valid FS Values: 
FS Max = 2.709 FS Min = 1.550 FS Ave = 2.1P1 
Standard Deviation = 0.251 Coefficient of Variation = 11.52 % 

Failure Surface Specified By 22 Coordinate Points 

Point 
NO. 

Factor of Safety 
'*' 1.550 * * *  

Failure Surface Specified By 21 Coordinate Points 

Point 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 

Factor of Safety 
1.556 "* 

Individual data on the 36 slices 

Water Water Tie Tie Earthquake 
Force Force Force Force Force Surcharge 

Width Weight Top Bot Norm Tan Hor Ver Load 
(ft) (lbs) llbs) (lbs) (lbs) (lbs) (lbs) :lbs) (lbs) 

Failure Surface Specified By 22 Coordinate Points 

Point 
NO. 



Factor of Safety 
1.558 * * *  

Failure Surface Specified By 21 Coordinate Points 

Failure Surface Specified By 22 Coordinate Points 

Point X-Surf Y-Surf 
NO. (ft) lft) 

Factor of Safety 
***  1.559 '*' 

Failure Surface Specified By 20 Coordinate Points 

Point 
NO. 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 

Factor of Safety 
1.561 * * *  

Point 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 

Factor of Safety 
+ * *  1.567 a'* 

Failure Surface Specified By 25 Coordinate Points 

Point X-Surf Y-Surf 
NO. (ft) (ft) 

Factor of Safety 
*** 1.569 ***  

Failure Surface Specified By 23 Coordinate Points 



Point X-Surf 
NO. (ft) 

NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
2 3 

Factor of Safety 
+ 1.577 * * *  

Factor of Safety 
* *  1.573 "* 

I 

Failure Surface Specified By 23 Coordinate Points 

Point 
NO. 

Factor of Safety 
"* 1.574 * * *  

Failure Surface Specified By 23 Coordinate Points 

"" END OF GSTABL7 OUTPUT * * * *  

Point X-Surf Y-Surf 



SOIL PROPERTIES FOUNDATION (Continuous Strip) 

Unit weight: .................................. 125 pcf 
Cohesion: ................................. 0 psf . . . . .  
Friction angle: ..................... 33.0 dt:g 
Sloping angle,.beta .................. 26.6.deg 
Water Level (below FG) ...... 50.0 ft 

Factor of safety: ................................ 1.0 
Width of foundation, B... .................. ..6.17 ft 
Depth below adj. grade, I2 ................ 3.0 ft 
Hori. dis. from footing, b ................... .0.0 ft 
Height of the slope, H : 34.0 ft 

Allowable Beairing Pressure, Qa = (c N,, + 0.5 y ' B N,)/ FS 

Fig. 1 Plastic zones near rough strip foundation on face of slope 
(foundation failure) 

Condition 

Foundation on face of slope 

Fig. 4 Plastic zones and slip surfaces near rough strip foundation on 
top of slope 

Nominal Bearing 
Capacity 

8,094 psf 

I(<, 

8 r I I I , ,  I .  I . .  I L W L ~  b.l.iiul,,,,,..~ I . ~ ~ I ~ ~ ~ ~ . ~  ,.,.>..I MUM,,,L\.IIII I IIIIIII~IIIIIII I I*III.LnllF 1 . , , , , ~ i~ ,~  I,I..III~ ,101 1 ~ w a - l x b  Fig 5 Fig 6 
2 \+\<',l980,.'-lk&Mllrurl 7112" lulnlalsoal.li lilnll\llacllml l ~ ~ l l u d b m l ~  Iklnll~,clllol llx;hu- \111\111 1.4led111111 I>/#. $\..#\IUI!F!OO L'b4_ml >-!I.! at4 116 

D~mension 
( 0  , D in feet) 

8=6.2f1; D=3.Oft 

N=, 

5.2 

Leighton 

'mject No. 602171-001 Date: 5/28/08 

Nm 

21 

BEARING CAPACITY OF SHALLOW FOUNDATION ON SLOPING GROUND 
HEIGHT OF RETAINING WALL = 10 FEET 

EXISTING RETAINING WALL BEHIND OF ABUTMENT 4 OF 1-51 EL CAMINO REAL UNDERCROSSING 
SAN CLEMENTE, CALIFORNIA 

Figure 

B3 - - 



SOIL PROPERTIES FOUNDATION (Continuous Strip) 

Unit we~ght: .................................. 125 pcf 
.................................. . . . . .  Cohesion: 0 psf 

Friction angle: ..................... 33.0 dog 
Sloping angle..beta ................... 26.6.deg 
Water Level (below FG) . . . . .  50.0 ft 

Factor of safety: ................................ 1.0 
Width of foundation, B ....................... 5.17 ft 
Depth below adj. grade, El ................ 3.0 ft 
Hori. dis. from footing, b ................... ..0..0 ft 
Height of the slope, H : ..................... 34.0 ft 

Allowable Bearing Pressure, Q, = (c N,, + 0.5 y ' B N,)/ FS 

Fig. 1 Plastic zones near rough strip foundation on face of slope 
(foundation failure) 

Condition 

Foundation on face of slope 

DIB:. . . . . . . . . . . . .  
blH.. ............... 0.00 

Fig. 4 Plastic zones and slip surfaces near rough strip foundation on 
top of slope 

Nominal Bearing 
Capacity 

8,073 psf 

Dlmension 
(B , D in feet) 

B=5.% 0=3.0ft 

: 

1 
1 - 
: Project NO. 6021 71 -001 Date: 5/28/08 

N=, 

5.3 

\4c?chl l'lsl, i h I lhmnlo l lc iwq 1 ny*.an is I ~t~ulili,'lm(i## SII?I> 1 S~II~II It~lcnutl#n#~s (.,?#tlcml= ,711 \nil \IU.IYIIII~I.IIXI 1 ..i.. 1l"lll.ii L lllll..nlll IA)I*,II I 1 - l i 8 0 l  VOI I py 1 X I - ? X ( I  Fig 5 Fig 6 
2 h ~ : w  i l l)8~):~i*r~,\t~~\t\t\t\t1 inr lllllx!n~~,~~~.c l a m t ~ ~ \ ~ ~ ~ * a t ~ ~ c .  11101~~111b11111~tm,watt~5 thshhw \,,VOI $ * ~ , i , ~ , ~ . t  l~t.t.t.t.t.t.t.t.t.ii ~n~lmam,d ~Y..IIIIIOII P F . % P O ~  2-133 116 

Nm 

25 

SAN CLEMENTE, CALIFORNIA 

Figure 

RA 
# Leighton 

- .  

BEARING CAPACITY OF SHALLOW FOUNDATION ON SLOPING GROUND 
HEIGHT OF RETAINING WALL = 8 FEET 

EXISTING R:ETAINING WALL BEHIND OF ABUTMENT 4 OF 1-51 EL CAMINO REAL UNDERCROSSING 



SOIL PROPERTIES 

Unit weight: .................................. 125 pcf 
Cohesion: ................................... 0 psf . . . . .  
Friction angle: ..................... 33.0 deg 
Sloping angle,.beta ................. 26.6.deg 
Water Level (below FG) ...... 50.0 ft 

FOUNDATION (Continuous Strip) 

Factor of safety: ................................ 1.0 
Width of foundation, B ....................... 4.17 ft 
Depth below adj. grade, D ................ 3.0 ft 
Hori. dis. from footing, b ................... ..0.0 ft 
Height of the slope, H : ..................... 34.0 ft 

Allowable Bearing Pressure, Q, = (c N,, + 0.5 y ' B N,,)/ FS 

I ~oundat ion on face of slope 1 7,813 psf lB=4.zft; a-3on 1 5.6 1 30 I 

DIB:. ............. 
................. 0.00 

Nm Condition 

Fig. 1 Plastic zones near rough strip foundation o n  face o f  slope 
(foundation failure) 

Fig. 4 Plastic zones and slip surfaces near rough strip foundation o n  
top o f  slope 

Nominal Bearing 
Capacity 

Footiw 
Dimension 

(B , D in feet) 

Y1I  
8 Unhl: I 9 5 7  'The 1811illna 12mnyCnplrllr o I I N I X I Y I I ~ U I ~ O ( I  51,711 1 nllth b>\mullull.ll I ' o l 3 i l n a  081 Sol, Yahn#lr3illlil I l~~~ldmI~~l>~ kll/l lr"l l l l i: Inlldolt i 'md lns \ .  Vol I .  m 18131 Fig 5 Ftg 6 
! NWACIIYNOl "LbbyMnlrnl IOI".Fata.rhaol~ra LntLSllal.rmn3. L lnlirdY~ll~ I ~ w I I I I u I I M ~ ~ N ~ w  hilrnl I:nclllllul;llslllllllng I.D~YWIUI Wo.hlnilOs1. L i S A . ~ i . i - t l l  s d  116 

N=, 

BEARING CAPACITY OF SHALLOW FOUNDATION ON SLOPING GROUND 
HEIGHT OF RETAINING WALL = 6 FEET 

EXISTING RETAINING WALL BEHIND OF ABUTMENT 4 OF 1-51 EL CAMINO REAL UNDERCROSSING 
Project NO. 602171-001 Dele: YZBlOB 

Figure 

B5 
SAN CLEMENTE, CALIFORNIA 

-. 





SOIL PROPERTIES FOUNDATION (Continuous Strip) 

Unit weight: .................................. 120 pc;f 
Cohesion: ................................ 0 psf . . . . .  
Friction angle: .................... 32.0 deg 
Sloping angle,.beta ................... 26.6.deg 
Water Level (below EG .......... 50.0 ft 

Factor of safety: ................................ 1.0 
Width of foundation, B ....................... 8.00 ft 
Depth below adj. grade, R ................ 2 5  ft 
Hori. dis. from footing, b ................... ft 
He~ght of the slope, H : ..................... 26.0 ft 

Allowable Bearing Pressure, Q, = (c N,, + 0.5 y ' B N,)I FS 

Condition 

Fig. 1 Plastic zones near rough strip foundation on face of slope 
(foundation failure) 

Foundation on face of slope 

0  
m ,  d o  0o 

0  
lo  , 

Fig 2 Fig 3 

Ultimate Bearing 
Capacity 

6,240 psf B=~.oR;  ~=2.5 f l  I I 4,9 1 l3 1 

Fig. 4 Plastic zones and slip surfaces near rough strip foundation on 
top of slope 

Dimension 
(B , D in feet) 

1 
5 

1 
1 : 

N=, Nm 

7.' )%ar*l. IPII .  ~ h ;  ~ ~ i ~ t -  I * ~ ~ U S C ~ P C ~ L Y  ocr~nl.~.tinnron SI~.. ~ . ~ , n h  ~ h ~ t ~ m ~ ~ ~ ~ ~  ~ ~ ~ d ~ ~ ~ ~ ~ . h !  ~ - h . ~ , ~ ~ ~ t  I ,rl.lblloll E ~ ~ ~ E ~ . ~ .  ~ ~ d ~ ~ .  ~nra r l i ~ . .  YOI 1. W. 111.31. Fig 5 Fig 6 
2 N 4 1 . C  11916):'h%Mad I."]-.. Fmldillia#ub EnnhSlnt~h88rl Il,t#lnI SIaL I*plnnn>( o l t h ; N a y . N a ~ ~ l  FSSIIIII I II~L:L:L:L:L:~L:q C c c c c d  Wu*r~tlal. LISA. @ 7 . 2 . l l l  and 136. # Leighlon 

Project NO. 602171-001 Oate: 9/2/08 

BEARING CAPACITY OF SHALLOW FOUNDATION ON SLOPING GROUND 
14 FEET HIGH SOUNDWALL ON MAXIMUM HElGH OF 8 FEET OF RETAINING WALL 

1-51 EL CAMINO REAL SOUNDWALL 
SAN CLEMENTE, CALIFORNIA 

F~gure 

B7 



APPENDIX C 



1-5 EL CAMINO REAL SOUNDWALL PROJECT 
RESPONSE TO REVIEW COMMENTS 

SHEET: 1 OF 2 

t 

Review of Consultant's Foundation Report: Draft Foundation Report for Proposed Soundwall Nos. 83, 93, 93A and 101 on Southbound Interstate 5 
Near El 

LINE 
NO. 

1 

2 

3 

4 

5 

6 

7 

Camino Real, 

REPORT 
PAGE NO. 

9 

10 

12 

12 

17 

18 

Figure 2 
LOTB 

City of San 

CALTRAN S 
REVIEWER 

Jie Huang 

Jie Huang 

lie Huang 

Jie Huang 

Jie Huang 

Jie Huang 

jie Huang 

Clemente, California, dated July 16, 2008. 

COMMENTS 

On Page 9, per Section 7.1 of the latest Corrosion Guidelines 
(Caltrans, 2003), corrosion mitigation measures for tieback 
anchors are required regardless of the on-site corrosion test 
results. It should be addressed in the report. 
On Page 10, please use the latest database, i.e. California 
Geological Su~vey's 2002 fault database, to develop the 
Section of Faulting and Seismicity. 
On Page 12, Section 3.6.3, it was stated that the seismic- 
induced settlement was estimated to be small and did not 
need to be considered in design. However, the differential 
settlement should be estimated. Since a portion of Soundwall 
83 will be seated on retaining wall supported by footing and 
the rest of it will be supported by CIDH piles, there is 
possibility that intolerable differential settlement will develop 
between these two portions of the soundwall during an 
earthquake event. It is better is examine it based on the 
seismic parameters obtained and provide the results. 

On Page 12, Section 3.6.4, please base the seismic slope 
stability On analysis using the subsurface information obtained 
in the report. 

On Page 17, please check whether the ultimate bearing 
capacity 4.6 ksf is responding to an appropriate wall height. 
4.6 ksf is for wall of height 6 feet without haunch. However, 
for SW No. 83, the wall height may go as high as 8 feet. This 
should be addressed appropriately. 
On page 18, the last sentence in Paragraph 2 of Section 4.4 
needs to be reconsidered. Even though soil against bedded 
structure can remain intact with time, per Section 5.6.4 of 
Bridge Design Specifications (Caltrans, 2004), only 50°/o or 
less of the available passive resistance may be used. The 
passive lateral pressure must be calculated based on this 
criterion. 

  or the ~ o g s  of Test Borings (Sheet 3 to 6 of Figure 21, please 
correct the soil description and soil consistency. These must 

RESPONSE 

We will revise our report to address this, 

We have used the latest fault CGS database for our 
analysis. We will indicate this in our report. 

Based on our analysis, seismic-induced dry settlement is 
estimated to be on the order of 0,11 inches or less. The 
analysis results are attached and we will include this in 
our repoh 

 he factor of safety for seismic slope stability was 
calculated to be 1.5. The analysis results are attached 
and will be included in our report. 

We will revise our report to incorporate this, 

We will revise our report to incorporate this. 

As indicated in our LOTB, blow count of 61 shown on LB-1 
is from California rinq sampler, not SPT sampler, such, 



1-5 EL CAMINO REAL SOUNDWALL PROJECT 
RESPONSE TO REVIEW COMMENTS 

SHEET: 2 OF 2 

Review of Consultant's Foundation Report: Draft Foundation Report for Proposed Soundwail Nos. 83, 93, 93A and 101 on Southbound Interstate 5 
Near El 

LINE 
NO. 

8 

9 

10 

Camino Real, 

REPORT 
PAGE NO. 

Appendix A 

Direct Shear 
Test 8-6 R- 

3 

Appendix B 
Lateral 

Pressure 

City of San 

CALTRAN S 
REVIEWER 

lie Huang 

Jie Huang 

Jie Huang 

Clemente, California, dated July 16, 2008. 

COMMENTS 

conform to the Soil and Rock Logging, Classification, and 
Presentation Manual (Caltrans, 2007), especially Section 2.4. 
For example in LOTB of LB-1, the top layer of SPT blow count 
61 is described as "dense". However, according to Caltrans' 
manual, it should be described as "very dense". 

I n  LOTB5 of LB-5, "firm" is used to describe the consistency of 
clay, however, according to the manual "medium stiff should 
be used. 

Bench mark information should be used on the LOTBs per Pg 
55 of the manual. 
On the Second page of Appendix A. the soil identification: 
"silty, clayey sand (SC-SM)" and "sandy silty clays (CL-ML)" 
are not consistent with Caltrans' logging manual (Caltrans, 
2007). Please c:orrect per the Caltrans logging manual. 

On Page DS 8-6 R-3, please correct the typo "cayey" in "Gray 
cayey sand (SC)". 

On the second page of lateral earth pressure calculation in 
Appendix B, the equivalent fluid pressure for passive earth 
pressure was calculated to be 424.0 psflft. However. 360 
psf/ft is used. Please justify it. 

RESPONSE 

the consistency of "dense" is correct. 

We will revise our LOTB to incorporate this. 

The bench mark information is now available and we will 
include that on our LOTB. 

We will revise our report to incorporate this. 

We will revise this to Clayey Sand. 

We will it to say 424 psflR. 



State of California Business, Transportation and Housing Agency 

TO: Mr. Kamran Mazhar, Chief 
Design Branch F 

Fler your power! 
Be energ)! efjicient! 

Date: October 27, 2008 

File: 12-ORA-05-PM 1.311.7 
12-06940 1 
Soundwall Nos. 83, 93, 55-203 
and 101 

Attn: Kamran Mazhar 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design-South 1 
Branch B 

Subject: 2nd Review of Consultant's Foundation Report: Foundation Report for Proposed Soundwall Nos. 
83, 93, 55-203 and 101 on Southbound Interstate 5 Near El Canliilo Real, City of Sail Cleinente, 
California, dated September 23, 2008. 

We have conducted a second review of the "Foundation Report for Proposed Soundwall Nos. 83, 
93, 55-203 and 101 on Southbound Interstate 5 Near El Camino Real, City of San Clemente, 
California," prepared by Leighton Consulting Inc., dated September 23, 2008. Our first review 
was provided in memorandum dated August 12'~, 2008.- Our comments on this report are given 
below. 

1. On page 18, Comment#8 of our review memorandum for the draft foundation dated August 
1 2 ' ~  is not accommodated appropriately.in this foundation report. Please refer to Section 5.6.4 
of Bridge Design Specifications (Caltrans, 2004) for more information. 

2. On Page 20, in Section 5.2 - CIDH Pile Construction, please be advised once wet construction 
method is employed, the minimum diameter of CIDH piles will be 24 inches (Guidelines for 
Structures Foundation Reports, Section 3.9.2, 2006; Memo to Designers, Section 3-1, 2006). 
If the wet method is used, the referred Caltrans Standard Plan B-15-8 cannot be used. It needs 
to be clarified herein. 

"Calfrans improves mobility across California" 



MR Kammn Mazhar 
October 27,2008 
Page 2 

Soundwall Nos. 83,93,55-203 and 101 
EA: 12-OG9401 

If you have any questioils or comments, please contact Jie Huang at 213-620-2367. 

Prepared by: Date: 2 :  12  ~ / ~ - d  Supervised by: Date: , , 
r (  

Jie Huang, Ph.D. Sam Sukiasian, G.E. 
Transportation Engineer Senior Tra~sportation Engineer. Branch Chief 
Office of Geotechtlical Design - South 1 Office of Geotechilical Design- South 1 
Branch B Braianch B 

cc: OGDS1 - Los Angeles File 
OGDS 1 - Sacramento File (MS-5) 
GS - SAC File (MS-5) 
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MR. Karnran Mazhar 
October 27, 2008 
Page 3 
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Leighton Consulting, Inc. 
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December 3,2008 

Project No. 602171-001 

To: RMC, Inc. 
6 Hutton Centre Drive, Suite 1270 
Santa Ana, Califomia 92707 

Attention: Mr. Jamal Salman, P.E. 

Subject: Materials Report for Proposed Soundwalls on Southbound Interstate 5 near El 
Camino Real, City of San Clemente, California 

In response to your request, Leighton Consulting, Inc. (Leighton) has performed a geotechnical 
exploration for four proposed soundwalls on southbound Interstate 5 (1-5) near El Carnino Real. 
As part of the soundwall construction, the existing shoulders on 1-5 and the southbound El 
Camino Real on-ramp will be partially replaced and/or widened. This report addresses the 
materials conditions and issues described in Topic 114 of the Califomia Department of 
Transportation (Caltrans) Highway Design Manual. A draft version of this report was issued on 
September 16, 2008. This report has been revised to incorporate the design changes by the 
design team and review comments from Caltrans. 

It is our professional opinion that the site can be developed as planned from a geotechnical 
perspective, provided the recommendations presented in this report are incorporated into design 
and construction. If you have any questions regarding this report, please do not hesitate to 
contact this office. We appreciate this opportunity to be of service. 

Respectfully submitted, 

Tae Kuk Kim, PE 693 16 
Project Engineer 

TWDJCflr 
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1.0 GENERAL 

1.1 Pumose and S c o ~ e  

This report presents the results of our geotechnical exploration for the shoulder 
improvements associated with the proposed soundwalls on southbound Interstate 5 (1-5) 
near El Camino Real in the city of San Clemente, California. This work has been 
performed under subcontract to RMC for the Orange County Transportation Authority 
(OCTA). Geotechnical recommendations provided herein are based on design 
information provided by RMC. Recommendations for the soundwall foundations are 
provided in a separate foundation report. 

Our scope of work for this investigation consisted of the following tasks: 

Site reconnaissance, selection of boring locations, and marking of the boring locations 
at the site. 

Notification of Underground Service Alert (USA) of marked boring locations prior to 
the commencement of our field exploration and coordination of a drilling contractor. 

Coordination with Caltrans personnel. 

Subsurface exploration consisting of excavation, logging, and sampling of six hollow- 
stem borings, collection of Standard Penetration Test (SPT), relatively undisturbed 
ring and bulk soil samples at selected depth intervals from the borings and 
transporting the samples to our laboratory for testing. 

Laboratory testing of selected samples to evaluate engineering characteristics of the 
onsite soils. 

Evaluation of collected data and relevant engineering analyses. 

Preparation of this report summarizing our findings, conclusions, and 
recommendations. 

1.2 Proiect Location and DescriDtion 

The project site is located along southbound 1-5 near El Camino Real in the city of San 
Clemente, California. It extends from 1,396 feet south of El Camino Real undercrossing 
(1-5 Station 82+74) to 131 feet north of El Camino Real undercrossing (1-5 Station 
102+40). The location of the project site is shown in Figure 1. 
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The project consists of removal of a portion of an existing soundwall and construction of 
four new soundwalls, namely Soundwall Nos. 83,93, 55-0203 and 101. Associated with 
the soundwall constructron, the existing shoulder adjacent to the soundwall locations will 
be partially replaced andlor widened. 

Soundwall No. 83 is to he located on the southbound 1-5 on-ramp at El Camino Real. 
The soundwall will be approximately 1,595 feet long, extending from southbound 1-5 
Station 82+74 to southbound On-Ramp Station 18+65. Portions of the existing shoulder 
along the soundwall will be partially removed, widened and cold planed. The detailed 
description of the proposed project for Soundwall No. 83 is as follows. 

From 1-5 Stations 81+78 to 84+10, the width of the existing shoulder is 15.5 feet. The 
entire shoulder will be removed to accommodate construction of the proposed soundwall 
and replaced with a new pavement sectron of 0.90 feet of Hot Mixed Asphalt (HMA) 
over 1.50 feet of Class 2 Aggregate Base (AB) as recommended in the Table 4 of this 
report. Since the exrstrng shoulder width is standard within this limlt, no widening is 
proposed. 

From 1-5 Stations 84+10 to 87+80 (1-5 southbound (SB) on-ramp Statron 7+70.02), the 
width of the existing shoulder is also 15.5 feet. The existrng concrete barrier and a two- 
foot strip of the existing shoulder immediately adjacent to the new soundwall will be 
removed to accommodate construction of the proposed soundwall with concrete barrier. 
Removed portlon of the existing shoulder will be replaced with new pavement section of 
0.90 feet of HMA over 1.50 feet of Class 2 AB as recommended in the Table 4 of this 
report. The remaining portion of the existing shoulder will be cold planed approxunately 
0.20 feet and replaced with 0.20 feet of HMA to alleviate potential damage caused by the 
construction activities. Since the existrng shoulder width is standard within this limit, no 
widening is proposed. 

From 1-5 Station 87+70 (1-5 SB on-ramp Station 7+70.02) to SB on-ramp Station 13+15, 
the width of the existing on-ramp shoulder ranges from 4 to 6 feet. The existing shoulder 
will be partially removed and widened to provide a standard 10-foot wide ramp shoulder. 
The new pavement section for the removed and widened portion of the shoulder will 
consist of 0.70 feet of HMA over 1.30 feet of Class 2 AB as recommended in Table 4 of 
this report. 

From 1-5 SB on-ramp Stations 13+15 to 17+93.73, the wrdth of the existing on-ramp 
shoulder is 4 feet and the entire existing shoulder will be removed and widened to 
provide a standard 10-foot wide ramp shoulder. The new pavement section for the 
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removed and widened portion of the shoulder will consist of 0.70 feet of HMA over 1.30 
feet of Class 2 AB as recommended in Table 4 of this report. 

From 1-5 southbound on-ramp Stations 17+93.73 to 18+65, the currently unpaved area 
will be paved with 0.25 feet of HMA and used as miscellaneous area. The existing 
pavement within this limit will remaln. 

Soundwall No. 93 is to be located along the southbound shoulder of 1-5, south of El 
Camino Real undercrossing (Bridge No. 55-0203). It will be approximately 394 feet 
long, extending from 1-5 Station 93+65 (approximately 370 feet south of El Camino Real) 
to 1-5 Station 97+52. Since the existing shoulder within this limit is standard 10 feet 
wide, no widening is proposed. A two-foot strip of the existing shoulder immediately 
adjacent to the new soundwall will be removed to accommodate construction of the 
proposed soundwall with concrete barrier. Removed portion of the existing shoulder will 
be replaced with new pavement section of 0.90 feet of HMA over 1.50 feet of Class 2 AB 
as recommended in the Table 4 of this report. The remaining portion of the existing 
shoulder will be cold planed approximately 0.20 feet and replaced with 0.20 feet of HMA 
to alleviate potential damage caused by the construction activities. 

Soundwall No. 55-0203 is to be located along the southbound shoulder of 1-5, spanning 
over El Camino Real undercrossing. It is approximately 397 feet long, extending from I- 
5 Station 97+52 to 1-5 Station 101+60. The existing southbound deck slab of El Camino 
Real undercrossing will be widened by approximately 6 inches to accommodate the 
proposed soundwall and the existing concrete banier will be replaced with Type 736 
(Mod) concrete banier. 

Soundwall No. 101 is to be located along the southbound shoulder of 1-5, north of El 
Camino Real undercrossing. It is approximately 80 feet long, extending from the north 
end of El Camino Real undercrossing (1-5 Station 101+60) to approximately 90 feet north 
of El Camino Real (1-5 Station 102+40). Since the existing shoulder within this limit is 
standard 10 feet wide, no widening is proposed. A two-foot strip of the existing shoulder 
immediately adjacent to the new soundwall will be removed to accommodate 
construction of the proposed soundwall with concrete barrier. Removed portion of the 
existing shoulder will be replaced with new pavement section of 0.90 feet of HMA over 
1 .SO feet of Class 2 AB as recommended in the Table 4 of this report. The remaining 
portion of the existing shoulder will be cold planed approximately 0.20 feet and replaced 
with 0.20 feet of HMA to alleviate potential damage caused by the construction activities. 
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1.3 Land Use and Terrain 

This portion of 1-5 is located in a densely populated urban area surrounded by residential 
and commercial developments. The proposed improvements will be located within 
Caltrans right of way. 

The terrain in the vicinity of the project slopes gently to the south. The highest ground 
surface elevation is approx~mately 256 feet above mean sea level (msl) at the north end of 
the project and the lowest ground surface elevation is approximately 182 feet (msl) at the 
south end of the project. The El Camino Real undercrossing is at elevations of 240 to 
250 feet and the street level of El Camino Real is at an elevation of approximately 215 
feet. 

1.4 Climatic Conditions 

The climate in the project area is typical of coastal regions in southern California and 
classifies as Mediterranean because of its characteristically warm, dry summers and mild 
winters, with moderate precipitation. The semi-arid southern California coastal region 
receives most of its precipitation fiom moisture-laden air masses that originate in the 
northern Pacific Ocean, occurring predominantly during the cool winter season, with an 
annual rate of about 14 inches of rainfall per year (www.weather.com). The temperatures 
range from an average low of 44 degrees Fahrenheit in December and January to an 
average high of 79 degrees Fahrenheit in August and September. Snowfall is rare and the 
project area is considered frost-free. Based on the Caltrans Pavement Climate Regions 
map (Caltrans, 2005), the site is located within "South Coast" climate region. This type 
of climate is not expected to significantly affect structural design. As a result, no freeze- 
thaw recommendations are required. 

1.5 Limitations 

This report has been prepared for the use of RMC, OCTA and Caltrans for the proposed 
Soundwall Nos. 83, 93, 55-0203 and 101 and the associated improvements. The report 
may not be used by others without the written consent of our client and our firm. 

The conclusions and recommendations presented in this report have been based upon the 
generally accepted principles and practices of geotechnical engineering utilized by other 
competent engineers at this time and place. No other warranty is either expressed or 
implied. 
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Additionally, the conclusions and recommendations presented in this report have been 
based upon the subsurface conditions encountered at discrete and widely spaced locations 
and at specific intervals below the ground surface. Due to the inherent variance in soil 
conditions, variability may be encountered during construction. Where encountered 
during construction, such variances should be brought to our attention to evaluate the 
impact upon the recommendations presented in this report. 
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2.0 GEOTECHNICAL FIELD AND LABORATORY INVESTIGATIONS 

2.1 Subsurface Ex~loration 

An initial site reconnaissance was performed to mark the proposed boring locations and 
to evaluate the proposed boring locations with respect to access for drilling equipment 
and subsurface structures. USA was then notified of the marked locations. We also 
coordinated with Caltrans personnel during our field exploration. 

Our field exploration consisted of advancing six 8-inch diameter hollow-stem borings to 
a maximum depth of 51% feet below the current grade. Borings LB-1 and LB-2 are 
located along the southbound of 1-5 near Abutment 4 (north abutment) and Abutment 1 
(south abutment) of the El Camino Real undercrossing, respectively. Boring LB-3 is 
located at approximately 460 feet south of El Camino Real undercrossing and Borings 
LB-4 through LB-6 are located along the west side of L5 southbound on-ramp at El 
Camino Real. The approximate location of these borings is shown on Figure 2A and 2B. 

Standard Penetration Test (SPT) was performed within the hollow-stem borings using a 
140-pound automatic hammer falling freely for 30 inches. The samplers were driven for 
a total penetration of 18 inches and the blow counts were recorded for the last 12 inches 
of penetration. Relatively undisturbed samples were collected from the borings using the 
Modified California Ring sampler. The field sampling procedures were conducted in 
accordance with ASTM Standard Specifications Dl586 and D3550 for SPT and split- 
barrel sampling of soil. In addition to driven samples, representative bulk soil samples 
were also collected from the borings. 

The test borings were logged in the field by a member of our technical staff. Each soil 
sample collected was reviewed and described in accordance with the Unified Soil 
Classification System. The samples were sealed and packaged for transportation to our 
laboratory. After completion of drilling, the borings were backfilled with soil/cutting, 
tamped and capped with rapid set concrete. Geotechnical logs of the borings are included 
in Appendix A. 

Elevation datum for all ground surfaces elevations referenced herein is mean sea level 
(MSL). Field exploration summary is provided in Table 1. 
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Table 1 - Field Exploration Summary 

2.2 Laboratorv Testinq 

Laboratory tests were performed on representative soil samples to determine the 
geotechnical engineering properties of subsurface materials. The following laboratory 
tests were performed: 

In-situ moisture content and density; 

Grain-size distribution; 

Percent passing No. 200 sieve; 

Direct shear; 

Consolidation; and 

Corrosivity (soluble sulfate contents, chloride, pH, and resistivity). 

All laboratory tests were performed in general conformance with ASTM or State of 
California Standard Methods. The results of the in-situ moisture and density tests are 
presented on our geotechnical boring logs (Appendix A). The results of other laboratory 
tests are presented in Appendix B of this report. 
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3.0 SUBSURFACE CONDlTIONS 

3.1 Reaional and Site Geoloqy 

The project area is generally charactenzed by rolling hills and canyons with marine 
terraces that border the Pacific Ocean. The site lies within the foothills of the southern 
Santa Ana Mountains, which is within the Peninsular Ranges Geomorphic Province of 
southern California. The province is bounded on the northeast by the Elsinore Fault and 
the south by the offshore southern extension of the Newport-Inglewood Fault Zone. 
Exposed in the area between the two north-west trending right-lateral strike-slip faults is 
a sequence of mostly west dipping rocks. A relatively thin section of flat lying 
Quaternary terrace deposits occur near the coastline, adjacent to drainages, and at isolated 
localities in the upland area. 

3.2 Subsurface Earth Material 

The pavement sections encountered in our borings on the southbound shoulder of 1-5 
consisted of 6 to 12 inches of asphalt concrete (AC) with generally no aggregate base 
(AB). A 12-inch thick layer of aggregate base was encountered in Boring LB-6. The 
pavement sections on the southbound on-ramp consist of 13 to 14 inches of asphalt 
concrete over 0 to 4 inches of aggregate base. The existing pavement sections 
encountered in our borings are shown in Table 2. 

Table 2 - Existing Pavement Sections 

12 inches AB 
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Based on the available borings, the subsurface conditions along the 1-5 mainline and 
along the southbound on-ramp were found to be slightly different. The subsurface profile 
along 1-5 mainline generally consists of loose to dense silty sand with gravel within the 
upper approximately 20 feet and loose to medium dense silty sand and very stiff sandy 
clay from 20 to 25 feet below grade. The soils below 25 feet to 50 feet consist of medium 
dense to very dense silty sand and sandy silt. Light brown fine-grained sandstone was 
encountered at approximately 10 to 15 feet below El Camino Real street level 
(approximately 50 feet below the freeway level). 

The subsurface profile along southbound on-ramp generally consists of medium dense to 
dense clayey sand and gravelly sand within the upper approximately 5 feet and loose to 
very dense gravelly clayey sand with isolated stiff silty clayey layer from 5 feet to 15 feet 
below grade. The soils below 15 feet to 25 feet consist of stiff to very stiff sandy clay 
with varying amount of silt. The soils below 25 feet to 30 feet consist of medium dense 
silty clayey sand and soils below 30 feet to the maximum depth explored consist of firm 
to very stiff silty clay and clayey silt with varylng content of sand. 

Based on the available as-built plan (Caltrans, 1957), the pre-existing topography at El 
Camino Real undercrossing area sloped gently downward to the southwest from 
elevations of 220 to 210 feet above mean sea level (msl). The pre-existing elevations of 
the areas at Abutments 1 and 4 varied from 210 to 215 feet msl. The current as-built 
elevations of Abutments 1 and 4 of El Camino Real undercrossing are approximately 240 
feet to 250 feet, respectively. Based on the available as-built plan (Caltrans, 1957), up to 
30 feet and 35 feet of approach embankment fills were placed behind Abutments 1 and 4, 
respectively. 

3.3 Groundwater 

Groundwater was not encountered during our field exploration. Groundwater was 
encountered in Boring B-2A by others in 1954, at a depth of 29 feet below the existing 
street level (elevation of approximately 184% feet). The boring was located near Pier 3 of 
El Camino Real undercrossing. The historically high groundwater table at the El Camino 
Real street level is deeper than 10 feet below the ground surface (CDMG, 2002). The 
freeway is approximately 25 to 35 feet higher than El Camino Real. Considering the 
topography difference and information from the LOTBs, the historically high 
groundwater table is estimated to be on the order of 35 feet below the existing freeway 
grade. 
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3.4 Enaineerins ProDerties of Subsurface Materials 

Engineering properties of the subsurface materials were modeled based on results of 
geotechnical field and laboratory tests performed during our exploration. Results of these 
laboratory tests are presented in Appendix B. These test results are briefly discussed 
below. 

3.4.1 Shear Strenqth 

Based on direct shear test results, the cohesion intercept (c) and fnction angle ($) 
representing the effective ultimate shear strength for the on-site soils ranges from 
50 to 300 psf and 30 to 42 degrees, respectively. The shear strength test results 
are presented in Appendix B. 

3.4.2 Colla~sible Potential 

Laboratory tests performed on samples near the proposed foundation level 
indicated that the sandy materials have minor collapse potential upon inundation. 
The test result of the sample from Boring LB-4 at 7.5 feet indicated that the sandy 
soil has high collapse potential upon inundation. However, based on the relatively 
high blow counts and moisture content, the soil does not appear to have the 
characteristics of collapsible soil. Therefore, it is our opinion that the sample 
could be disturbed during sampling and the test result was disregarded. 

3.4.3 Ex~ansion Potential 

Laboratory tests performed on near-surface samples indicated that the clay 
materials exposed near the existing grade level possess low expansion potential 
when tested in accordance with ASTM D 4829 (see Appendix B). 

3.4.4 Corrosivitv of Soils 

Representative samples of the subsurface soils were subjected to analytical testing 
to evaluate the potential for corrosion to concrete and ferrous metals. The test 
results are included in Appendix B and indicate the tested soils exhibited sulfate 
concentration of 72 to 291 parts per million (ppm), minimum resistivity of 374 to 
1,070 ohm-an, chloride concentration of 43 to 695 ppm, and pH level of 7.5 to 
7.8. 
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4.0 GEOTECHNICAL ANALYSES AND DESIGN 

Presented in this section are our evaluation of the corrosion potential of the onsite soils and 
stability of the existing slopes as well as recommendations for pavement structural sections for 
the project. The geotechnical parameters used in our analyses were selected based on the 
laboratory test results and field data from the current investigation, and our geotechnical 
experience with similar material. Since the existing pavements are not planned for rehabilitation, 
deflection testing was not performed. 

4.1 Corrosion Potential 

Representative soil samples were tested for pH, sulfate content, chloride content, and 
minimum resistivity. The results of these tests are summarized in Table 3 and presented 
in Appendix B. 

Table 3 -Summary of Corrosion Test Results 

Caltrans Corrosion Guidelines Section 5.5 states that a site is considered to be corrosive 
to foundation elements if one or more of the following conditions exist for the soil and/or 
water samples taken at the site (Caltrans, 2003): 

Chloride concentration greater than or equal to 500 ppm 

Sulfate concentration greater than or equal to 2,000 ppm 

pH of 5.5 or less 

Based on the test results, buried utilities should be designed using the worst-case 
parameters: pH = 7.50, minimum resistivity = 374 Ohm-cm, chloride content = 695 ppm, 
and sulfate content = 291 ppm. Using these parameters and Caltrans CULVERT4 
program, 8-gage Corrugated Steel Pipe (CSP) or 14-gage CSP with bituminous coating 
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can be used for a culvert design life of 50 years. Corrugated aluminum or aluminized 
steel pipe should not be used. Plastic pipe may be used for a service life of 50 years. The 
computer printouts of the CULVERT4 program are presented in Appendix C. 

Type I1 modified cement may be used for concrete in direct contact with the onsite soils. 
A minimum 3 inches of concrete cover should be provided over reinforcement in 
accordance with Caltrans Bridge Design Specification (Caltrans, 2004). 

4.2 Pavement Desian 

4.2.1 Traffic Indices 

Based on the information provided by the Caltrans, the following Traffic Indices 
(TI'S) were used for our pavement design. 

Southbound 1-5 Shoulder 10-year TI =13.5 
Southbound 1-5 Shoulder 20-year TI =14.0 

Southbound 1-5 On-Ramp 10-year TI=12.0 
Southbound 1-5 On-Ramp 20-year T1=12.0 

During our investigation, two subgrade soil samples with relatively high fines 
content were selected for R-value testing. The laboratory test results, included in 
Appendix B, indicate R-value of 33 and 68. We have selected an R-value of 30 
for subgrade and 78 for aggregate base for the pavement design. Import material, 
if required, should have a minimum R-value of 40. 

4.2.3 Recommended Minimum Pavement Sections 

We have designed the Hot Mix Asphalt (HMA) pavement sections for the 
shoulder of 1-5 mainline and southbound on-ramp using the computer program 
CalFP Version 1 .I following the Caltrans Highway Design Manual (Caltrans, 
2008). The recommended preliminary pavement sections are presented in the 
following table. Computer printouts of the pavement design are presented in 
Appendix C. 
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Table 4 - Hot Mix Asphalt Pavement Section Thickness 

R-value of the subgrade soils should be verified after completion of grading to 
finalize the pavement design. Final pavement sections should be in general 
.accordance with the Caltrans standards and should at least match with the existing 
pavement section shown on Table 2 of this report. Since the existing pavement 
will be saw cut, the joint between new and existing pavement should be sealed to 
minimize water intrusion to the subgrade. Asphalt concrete and aggregate base 
should conform to Caltrans Standard Specifications (Caltrans 2006) Sections 39 
and 26-1.02A, respectively. 

n 
12.0 
13.5 
14.5 

4.2.4 Pavement Materials and Com~adion 

All pavement materials shall conform to the latest Caltrans Standard 
Specifications and Caltrans Highway Design Manual. Subgrade and base 
compaction shall be in compliance with Section 19-5.03 "Relative Compaction 
(95 percent)" of Caltrans Standard Specifications and Section 614.6 of Caltrans 
Highway Design Manual. 

Notes: 
TI = Traffic Index 
HMA = Hot Mix Asphalt, Type A 
AB = Aggregate Base, Class 2, Minimum design R-value of 78 

4.2.5 Material Sources 

Full Depth 
HMA (feet) 

1.65 
1.90 
2.05 

Location 

Southbound 1-5 on-ramp 
Southbound 1-5 shoulder (10-yr TI) 
Southbound 1-5 shoulder (20-yr TI) 

Grading for the improvements may require minor fill placement for the ramp area. 
If import materials are used for the fill placement, the materials within the upper 4 
feet of finished grade should have a minimum R-value of 40 and should be non- 
corrosive and of low expansion. Import material shall be in compliance with 
Section 19-7.02 of Caltrans Standard Specifications. 

HMA over 
AB (feet) 

0.70 over 1.30 
0.80 over 1.45 
0.90 over 1.50 
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Other construction materials such as aggregates, asphalt, and Portland cement 
should be imported from local commercial sources. No potential sources for 
import materials have been pre-tested for this project. Prior to import, the 
materials should be tested and approved by the Geotechnical Engineer and the 
District Materials Engineer. 

4.3 S l o ~ e  Stability 

According to the California Seismic Hazard Zone Map (CDMG, 2002) for the San 
Clemente Quadrangle, a portion of the west-facing, descending slope along the 
southbound on-ramp may be susceptible to earthquake-induced landsliding. The as-built 
plan (Caltrans, 1957) indicates that the slope is an approach fill slope placed during the 
construction of El Camino Real undercrossing. Based on the site geology and review of 
boring logs and LOTBs, subsurface materials along the western slope of the southbound 
on-ramp possess moderate to high strength. We have performed slope stability analysis 
of this slope using the Simplified Janbu's method. A horizontal seismic coefficient of 
0.15g was used for the pseudo-static analysis. Our analysis indicates that the slope has a 
global factor of safety greater than 1.5 for pseudo-static condition. Based on this site- 
specific subsurface information and analysis, the potential for seismically-induced slope 
failure of the slope is considered low. Computer printouts of the slope stability analysis 
are presented in Appendix C. 

. 
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5.0 CONSTRUCTION CONSIDERATIONS 

5.1 Construction Advisories 

On-site soils are considered rippable and excavations are feasible with conventional 
excavation equipment. 

5.2 Construction Considerations that Influence S~ecifications 

Cold planing is planned for the existing shoulder adjacent to Soundwall Nos. 83, 93 and 
101. A maximum 0.2-foot thick of the existing asphalt concrete will be cold planed and 
replaced with 0.2-foot thick of HMA, Type A. The cold planing should follow Caltrans 
Standard Special Provision 15-670. 

Storing, proportioning and mixing material shall comply with Section 39-3 of Caltrans 
Standard Specification and spreading and compacting of the asphalt concrete shall 
comply with Section 39-6 of Caltrans Standard Specification (Caltrans 2006). 

Slopes to receive erosion control should have all loose rocks larger than 2 inches in 
maximum dimension, roots and other debris on the surface removed and disposed of prior 
to applying erosion control materials. 

The contractor should be aware of water pollution control work as defined in "Section 7- 
1.01G, Water Pollution'' in Caltrans Standard Specifications. 

5.3 Pre-Construction Suwev and Construction Monitoring 

Prior to any site work and excavations, conditions of existing structures and 
improvements that may be impacted by the construction should be surveyed and 
photoivideo documented. Structures and improvements that are to be left in-place and 
within a distance equal to the height of excavations, including back cuts for retaining 
walls, should be surveyed prior to start of construction and monitored during 
construction. 

Final project Plans and Specifications should be reviewed prior to construction to confirm 
that the full intent of the recommendations presented in this Materials Report have been 
incorporated. Following review of Plans and Specifications, sufficient and timely 

Leighton 



observation during construction should be performed by a qualified geotechnical 
consultant to correlate findings of the exploration with actual subsurface conditions 
exposed during construction. 

5.4 Differina Site Conditions 

Soil and groundwater conditions were observed and interpreted at the exploration 
locations only. This information was used as the basis of analyses and recommendations 
provided herein. Conditions may vary between the exploration locations and seasonal 
fluctuations in the groundwater level may occur due to variations in rainfall and local 
groundwater management practices. If conditions encountered during construction differ 
from those described herein, our recommendations may be subject to modification. 
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6.0 EARTHWORK RECOMMENDATIONS AND SPECIFICATIONS 

6.1 Gradina and Earthwork 

All grading and earthwork activities should be performed in accordance with the 
applicable portions of Sections 16 and 19 of the latest Caltrans Standard Specifications 
and the recommendations contained in this report. 

6.2 Cleanna and Grubbinq 

Debris, organic material or other unsuitable material should be removed and disposed of 
in accordance with Sections 16 and 19-2.02 of Caltrans Standard Specifications, or the 
material can be removed and delivered to an approved sanitary landfill. 

6.3 Remedial Gradinq 

After clearing and stripping, loose/soft or wet soils, if encountered, should be removed. 
The thickness of unsuitable subgrade soils is generally expected to range from 1 to 2 feet; 
however, locally, deeper removals may be required. The exposed surface should be 
proof-rolled with loaded heavy equipment. Areas of loose or yielding soils should be 
overexcavated and recompacted. Soils that cannot be compacted or are otherwise 
unsuitable for the planned use, should be excavated and disposed from the project site. 
SoWloose and wet subgrade conditions may require stabilization using rock and/or 
geotextiles prior to fill placement. 

6.4 Materials S~ecifications 

All engineered fill to be used in this project should be well-graded soils with maximum 
dimension of 4 inches and less than 50 percent passing the No. 200 sieve, free of organic 
and other deleterious debris, essentially non-plastic (Liquid Limit less than 30, Plasticity 
Index less than 12), and an Expansion Index (El) of less than 51. In general, well-graded 
mixtures of gravel, sand, and non-plastic silt meeting the above requirements are 
acceptable for use as general embankment fill. 

Leighton 



Structure backfill should conform to Sectlon 19-3.06 of Caltrans Standard Specifications. 
All structure backfill (including fill placed behind walls) should be placed in thin, loose 
lifts; moisture-conditioned, and compacted to Caltrans Standard Specifications (Sect~on 
19-5.03). Ponding and jetting of structure fill should not be allowed. 

Recommended structural pavement materials should conform to the specified provisions 
in the Caltrans Standard Specifications including grading and quality requirements, 
shown below: 

Aggregate Base (AB) Class 2 should confonn to Sections 26-1.02A of the Standard 
Specifications. 

HMA for pavement should be Type A and conform to Sect~on 39 of the Standard 
Specifications. Asphalt concrete specimens should be tested for surface abrasion in 
accordance with California Test Method 360. 

Structural pavement sections within Caltrans right-of-way should be compacted to a 
minimum of 95 percent in accordance with Section 19-5.03 "Relative Compaction (95 
Percent)" of Caltrans Standard Specifications and Section 614.6 of the Caltrans Highway 
Design Manual. This compaction criterion applies in the upper 3 feet of materials below 
finished grade for the width of the traveled way or widening plus 3 feet on each side 
within Caltrans right-of-way, or to a depth of 1 foot below top of subgrade for pavement 
sections outside of Caltrans right-of-way. All materials and placement should conform to 
Caltrans Standard Specifications and the Caltrans Highway Design Manual. 

6.6 Geotechnical Observation 

It is recommended that observation and testing be performed by the geotechnical 
engineer's representative during the following stages of construction: 

. Grading operations, including excavations and fill placement: 

Excavations for utility trenches; 

Placement of utility trench bedding and backfill; 

Removal of buried utilities or structures; 

. Subgrade preparation and pavement construction; and 

When any unusual conditions are encountered. 
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APPENDIX A 



GEOTECHNICAL BORING LOG LB-1 
Date 4-23-08 Sheet 1 of 2 

SAMPLE TYPES: TYPE OF TESTS: 
S SPLITSPOON G GRllB SAMPLE DS DIRECT SHEAR SA S I N E  ANALYSIS 
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS 
B BULK SAMPLE CN CONSOLlDAllON El EXPANSION INDEX 
T TUBE SAMPLE CR CORROSION RV R-VALUE 
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GEOTECHNICAL BORING LOG LB-1 
Date 4-23-08 Sheet 2 of 2 
Project 

- 

I-5IEI Camino Real Soundwalls Project No. 602171-001 
Drilling Co. Martini Drilling. Corporation Type of Rig CME-75 
Hole Diameter 8-inch Drive Weight 140 lbs Auto-Hammer Drop - 30" 
Elevation Top of Hole 256' Location See Boring Location Map 

c 
0 . 
5% ,, - 
W 

30 -. L .. . . . . .. Silty SAND (SM), very dense. yellowish grey, moist, fine grained. 
2 2 5 ~  

. ... .. -. ..-.. :-... . . .  . -.. . . . .. ... .... ... - .  .... :.... : . . . . . . . . ,. .... .. 
35-... . . . . .. ..:' :. (SMIML), rndium dense, yellowish grqy, 

220- -.. . . .. ... . -.. .. -. .... :. .. '. : . -. .. . . -. . . .. . .. . .. . .. .. -:....I. . .  . .. . . 
40 -... .... . .. .. very dense. grey with reddish white mottling, very rnoisL 

215- . :.. -.. .. - .  -: . .. .... . -. . . .. . ..- .. . .. .. 
-2. .. '. : . '. -. . ., . -. . . 1. . - .. . .. . 

45-::: .: .:; .. . .  . 
210- . . . .. - .... .. . . . I .  .. .. .. --: . .. .. . .. . . . . .. -.-.. .. . .... .. ..". . .. .. . . . . . .. 

so-.. .. ' .. . .. .. .. .. . . Silt) SAND (SM), very dense, lighl yellowish grey, moist, fine grained. 
205- . .. .. . . 

- 

No free groundwater eneountcrd during drilling. 
Hole backfilled with soil euttlngs and patehd wlth concrete. 

60 

SAMPLE TYPES: TYPE OF TESTS: 
S SPLIT SPOON G GRABSAMPLE DS DIRECT SHEAR SA S I N E  ANALYSIS 
R RINGSAMPLE C CORESAMPLE MO MAXIMUMDENSITY AL AmERBERG LIMITS 
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX 
T TUBESAMPLE CR CORROSION RV R-VALUE 

LEIGHTON 
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GEOTECHNICAL BORING LOG LB-2 



GEOTECHNICAL BORING LOG LB-2 
Date 4-23-08 
Project I-5/EI C a m i n o  Real Soundwalls 

Sheet 2 of 2 
Project No. 602171-001 

SAMPLE TYPES: TYPE OF TESTS: 
S SPLIT SPOON G GRABSAMPLE DS DIRECT SHEAR SA S I N E  ANALYSIS 
R RING SAMPLE C CORESAMPLE MD MAXIMUM DENSITY AL ATTERBERGLIMITS 
B BULKSAMPLE CN CONSOLIDATION El EXPANSION INDEX 
T TUBE SAMPLE CR CORROSION RV R-VALUE 
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GEOTECHNICAL BORING LOG LB-4 
Date 4-23-08 Sheet 1 of 2 

SAMPLE TYPES: TYPE OF TESTS: 
S SPLIT SPOON G GRABSAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS 
R RING SAMPLE C CORESAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS 
B BULKSAMPLE CN CONSOLIDATION El EXPANSION INDEX 
T TUBESAMPLE CR CORROSION RV R-VALUE 

LEIGHTON 



GEOTECHNICAL BORING LOG LB-4 



GEOTECHNICAL BORING LOG LB-5 
Date 4-23-08 Sheet 1 of 2 

- -- 

Project I-5lEI Camino Real Soundwalls Project No. 602171-001 
Drilling Co. -- Martini Drilling, Corporation Type of Rig CME-75 
Hole Diameter 8-inch Drive Weight 140 lbs Auto-Hammer Drop 30" 
Elevation Top of Hole 217' Location See Boring Location Map 

DESCRIPTION 

Clayey SAND (SC), medium dense, dark bmwn, moist, medium 
gamed with interbdded layers o f  sandy elay and lrace of ravel. 

with gravel, yellowish bmwn, line to came gnvel. DS 

Clayey SAND (SC), medluln dense, olive bmwn, nioist, fine gralned. S A 

SAMPLE WPES: WPE OF TESTS: 

S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE PNALYSIS 
R RING SAMPLE C CORE SAMPLE MD MANMUM DENSITY Al AnERBERG LIMITS 
B BULKSAMPLE CN CONSOLIDATION El EXPANSION INDEX 
T NBESAMPLE CR CORROSION RV R-VALUE 
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GEOTECHNICAL BORING LOG LB-5 
Date 4-23-08 Sheet 2 of 2 
Project 

- 

I-5/EI Carnino Real Soundwalls Project No. 602171-001 
Drilling Co. Martini Drilling, Corporation Type of Rig CME-75 
Hole Diameter 8-inch Drive Weight 140 lbs Auto-Hammer Drop 30" 



GEOTECHNICAL BORING LOG LB-6 
Date 4-23-08 Sheet 1 of 1 
Project I-5lEi Camino Real Soundwalis Project No. 602171-001 
Drilling Co. Martini Drilling, Corporation Type of Rig CME-75 
Hole Diameter 8-inch Drive Weight 140 lbs Auto-Hammer Drop 30" 
Elevation Top of Hole 201' Location -- See Boring Location Map 

DESCRIPTION 

Clay? SAND to Sandy Lean CLAY (SVCLI, loose/ stiff, olive ~rey, 
very mno~st, fine gratned 

Silty CLAY (CL-ML), stiff, o l iw hrousn. very molst. 

Silty CLAY (CL), stifi. yellowish brown, n~oist. 

wit11 fine grained mnd, vev stifl; v q  moist. 

SAMPLE TYPES: 

G GRABSAMPLE 
C CORESAMPLE 
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Boring No. 

Sample No. 

Depth (ft.) 

Sample Type 

Soil Identification 

Moisture Correction 

Wet Weight o f  Soil + Container (g) 

Dry Weight of Soil + Container (g 

Weight o f  Container (9) 

Moisture Content (O/O) 

Sample Dry Weight Determination 

Weight of Sample + Container (g) 
- 

Weight of Container (9) 
I 

Weight of Dry Sample (g) 

Container No.: 

After Wash 

LB-5 

5-3 

25 

SPT 

Olive brown 
clayey sand 

(SC) 

0.00 

0.00 

1.00 

0.00 

LB-5 

5-4 

30 

sm 

Olive brown 
sandy clay 

(CL) 

0.00 

0.00 

1.00 

0.00 

B 

306.90 

110.20 

196.70 

62.0 
38.0 

650.80 

108.40 

' 542.40 

I 

Method (A or 6) 

Dry Weight of Sample + Cont. (g) 

Weight of Container (g) 

1 

627.50 

110.20 

517.30 

! B 

427.10 

108.40 

Project Name: 1-5 / El Camino Real Sound Wall 

Project No.: 602171-001 

Client Name: LC1 / Irvine 

Tested By: G. Bathala Date: 05/01/08 

4 Leighton 

I 

PERCENT PASSING 
No. 200 SIEVE 
ASTM D 1140 

Dry Weight of Sample (g) 1 318.70 

% Passing No. 200 Sieve 
% Retained No. 200 Sieve 

1 

41.2 
58.8 

. 

- 

i 

I 

.- 









4.50 

4.00 

3.50 - - 
3.00 - 
2.50 

2 + 
'L) 2.00 
m 

150 m ' 

1.00 

0.50 

0.00 
0 0.1 0.2 

Horizontal Deformation (in.) 

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 

Normal Stress (ks f )  

4.000 
A 4.260 
A 3.027 

- - 
0.0500 

1.000 
2.415 
14.93 
114.4 
85.2 
0.9890 
16.2 

D / f t ' )  1.000 - 

Peak Shear Stress (kip/ftZ) 1.581 
Shear Stress @ End of Test (ksf) 0.843 

Boring No. 
Sample No. 
Depth (ft) 

P 

LB-1 
R-4 
20 

4 Lcightan 

Sam~le  T v ~ e :  

Drive 

Soil Identification: 
Dark brown sandy lean clay 
S(cL) 

D I R E C T  SHEAR T E S T  RESULTS 
Consolidated Undrained 

0.0500 

Project No.: 602171-001 

1-5 / El Camino Real Sound Wall 

05-08 

- 
Initial Sample Height (in.) 
Diameter (in.) 
Initial Moisture Content (%) 
Dry Density (pcf) 
Saturation (O/O) 
Soil Height Before Shearing (in.) 
Final Moisture Content (%) 

1.000 
2.415 
14.93 
109.7 
75.1 
1.0024 
17.5 

- 

1.000 
2.415 
14.93 
110.7 
77.1 
0.9990 
18.3 



3.00 

2.50 

C 
$ 2.00 - 
"l 
"l 

1.50 
(I) 
L 
m 

r o o  
(I) ' 

0.50 

0.00 
0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

3.00 

2.50 

C g 2.00 - 
Y) 
Y) 

1.50 m 
L 

m 
2 1.00 
V) 

0.50 

0.00 
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 

Normal Stress (ksf) 

Boring No. 
Sample No. 
Depth (ft) 

Normal Stress (kipIft2) 
Peak Shear Stress (kip/ft2) 
Shear Stress @ End of Test (ksf) 
Deformation Rate (in./min.) - 

Initial Sample Height (in.) 
Diameter (in.) 

LB-2 
R-6 
35 
- 

Soil Identification: 
Dark brown silty sand (SM) 

Sam~le Tvoe: 

Drive 

0.500 1 .OOO 4.000 

0.0500 

Initial Moisture Content (%) 
Dry Density (pd) 
Saturation (Oh) 
Soil Height Before Shearing (in.) 
Final Moisture Content (Oh) 

- 

1.000 
2.415 

DIRECT SHEAR TEST RESULTS 
Consolidated Undrained 

9.62 
104.6 
42.4 

0.9940 
15.4 

-- 

ProJect No.: 602171-001 

1-5 I El Camino Real Sound Wall 

05-08 

1.000 1.000 

9.62 
106.5 
44.5 

0.9926 
14.7 

2.415 2.415 
9.62 
107.8 
46.1 

0.9744 
14.4 



. . . .  , .  . .  ~~ .... ~ 

. -. . . . . .. . ~ ~- 

0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

~ ~ 

~ 

Peak Strength: ) = 48', C = 550 psf 

0.00 1.00 2.00 3.00 4.00 500 6.00 7.00 8.00 9.00 10.00 11-00 

Normal Stress (ksf) 

1.000 . 1.602 
1.024 

Bor ing No. 
Sample No. 
Depth ( f t )  

Samvle T v ~ e :  

4.000 
A 5.167 
A 3.804 

Normal Stress (kip/ft2) 

Peak Shear Stress (kip/R2) 
Shear Stress Q End of Test (ksf) 

LB-4 
R-4 
15 - 

0.0500J - 

0.500 
1.212 

0 0.666 
0.0500 0.0500 

Drive 
Initial Sample Height (in.) 

Diameter (in.) 

1.000 
2.415 

Soil Identification: 
Brown sandy lean clay s(CL) 

7.52 
125.7 
59.6 

1.0300 
17.0 

Initial Moisture Content (%) 

Dry Density (pcf) 
Saturation (VD) 
Soil Height Before Shearing (in.) 

Final Moisture Content (9'0) 

1.000 
2.415 

DIRECT SHEAR TEST RESULTS 
Consolidated Undrained 

1.000 
2.415 

7.52 
122.4 
53.9 

1.0000 
15.0 

Project No.: 602171-001 

1-5 / El Camino Real Sound Wall 

05-08 

7.52 
126.3 
60.7 

0.9917 
13.9 



4.00 

3.50 

. . ~ .. 

~~ . ~~~ -~ 

0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

. .. . . 

. . .. 

0.00 1 .OO 2.00 3.00 4.00 5.00 6.00 7.00 8.00 

Normal Stress (ksf) 

Boring No. 
Sample No. 
Depth (ft) - 

LB-5 
R-3 
10 - 

4.000 
~ y 4 0 8  
A 2.537 

0.0500 Sam~le  Tvoe: 

Drive 

Soil Identification: 
Yellowish brown poorly 
graded sand with clay (SP- 
sc) 

DIRECT SHEAR TEST RESULTS 
Consolidated Undralned 

1.000 
H 0.981 

0.758 
0.0500 

- Normal Stress (kiplR2) 
Peak Shear Stress (kip/ft2) 
Shear Stress @ End of Test (ksf) 
Deformation Rate (in./min.) 

Project No.: 602171-001 

1-5 / El Camino Real Sound Wall 

05-08 

0.500 
0.685 

0 0.478 

0.0500 

Initial Sample Height (in.) 
Diameter (in.) 
Initial Moisture Content (%) 

Dry DensiPj (pd) 
Saturation (%) 
Soil Height Before Shearing (in.) 
Final Moisture Content (%) 

1.000 
2.415 
7.81 
114.2 
44.4 

0.9980 
15.1 

1.000 
2.415 
7.81 
116.1 
46.7 

0.9894 
14.0 

1.000 
2.415 
7.81 
119.2 
51.0 

0.9855 
13.7 



Boring No. 
Sample No. 
Depth (ft) 

LB-6 
R-3 

7.5 

3.50 o 

3.00 

~ 

~p~ ~~~p 

0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

j 
-- -- C- 

Peak Strength: 41 = 29", c = 650 psf I 

Ultimate Strength: = 31 ", c = 300 psf 

I 

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 

Normal Stress (ksf) 

S a m ~ l e  T v ~ e :  

Drive 

Soil Identification: 
Gray clayey sand (SC) 

Normal Stress (kiplftz) 1 0.500 1.000 4.000 

peakshear Stress (kip/ft2) 1 0.920 H 1.304 A 2.940 

0.0500 

1.000 
2.415 
17.29 
110.5 
88.8 
0.9692 
15.8 

-Ktial Sample Height (in.) 
Diameter (in.) 
Initial Moisture Content (%) 
Dry Density (pcf) 
Saturation (%) 
Soil Height Before Shearing (in.) 
Final Moisture Content (%) 

1.000 
2.415 
17.29 
110.6 
89.0 
0.9943 
18.7 

DIRECTSHEARTESTRESULTS 
Consolidated Undrained 

1.000 
2.415 
17.29 
111.4 
90.9 
0.9893 
16.3 

Project No.: 602171-W1 

1-5 / El Camino Real Sound Wall 

05-08 
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EXPANSION INDEX of SOILS 

ASTM D 4829 

Project Name: 1-5 / El Camino Real Sound Wall Tested By: G. Berdy Date: 05/08/08 

Project No. : - 602171-001 Checked By: LF Date: 06/02/08 

Boring No.: LB-5 Depth (ft.) 0-5 

Sample No. : Bag-l 

Soil Identification: Olive brown clayey sand (SC) 

Dry Wt. of Soil + Cont. 1000.00 
Wt. of Container No. 
Dry Wt. of Soil 
Weight Soil Retained on #4 Sieve 0.00 
Percent Passing # 4 100.00 

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h 

MOLDED SPECIMEN 1 Before Test After Test 
.~ . .~~ 

Specimen ~ i a i e t e r  ( i n . )  
Specimen Height (in.) 1.0000 1.0235 
Wt. Comp. Soil + Mold (g) 601.90 447.50 
Wt. of Mold (9) 
Specific Gravity (Assumed) 
Container No. 
Wet Wt. of Soil + Cont. (g) 
Dry Wt. of Soil + Cont. (g) 
Wt. of Container (9) 
Moisture Content (Oh)  

Wet Density (~c f )  
Dry Density (pcf) 
Void Ratio 
Total Porosity 
- 

Pore Volume (cc) 
Degree of Saturation (%) [ S meas] 

Date 

05/08/08 
05/08/08 

05/08/08 
05/09/08 
05/09/08 

190.30 j 0.00 

Expansion Index (€1 meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 

2.70 

24 

2.70 

Dial Readings 
(in.) 

0.2035 
1 0.2030 - 

0.2205 
0.2270 
0.2270 

Time 

14:16 
14:26 - 

Add 
14:47 
6:07 
7:15 

0 
831.10 
766.00 

Pressure (psl) 

1.0 
1 .O 

 is-t-illed Water to the 
1.0 
1.0 
1.0 

0 
637.80 
569.70 

Elapsed l i m e  
-- (min.) 

0 
10 

specimen 
21 

94 1 
1009 

0.00 
8.50 
124.2 
114.4 
0.473 
0.321 
66.5 
48.5 

190.30 
17.95 

-. 131.9 
111.8 
0.508 
0.337 
71.3 
95.5 



SOIL RESISTIVITY TEST 
DOT CA TEST 532 / 643 

Project Name: -. 1-5 / El Camino Real Sound Wall 

Project No. : 602171-001 . - -- 
Bor~ng No.: LB-1 

Sample No. : Bag-1 -- - 

Soil Identification: SM . 

Tested By : V. Juliano Date: 05/03/08 
- 

Data Input By: J. Ward Date: 05/09/08 
- - 

Depth (ft.) : 0-5 

10.0 15.0 20.0 25.0 

Moisture Content (%) 

Moisture Content (%) (MCi) 

Wet Wt. of Soil + Cont. (g) 

Dry Wt. of Soil + Cont. (g) 

Wt. of Container (g) 

Container No. 

Initial Soil Wt. (9 (Wt) 

Box mnstant 

7.80 - 

201.75 

191.20 

55.90 

1300.00 

6.746 

MC =(((1+Mci/100)x(Wa/Wt+l))-l)x100 



SOIL RESISTIVITY TEST 
DOT CA TEST 532 1 643 

Project Name: 1-5 / El Camino Real Sound Wall 
- - -  

Project No. : - 602171-001 

Boring No.: LB-3 

Sample No. : Bag-1 

Soil Identification: SM -- 

Tested By : V. Iuliano Date: 05/03/08 

Data Input By: - J. Ward Date: 05/09/08 - 

Depth (ft.) : 0-5 

Specimen 
No. 

4100 

3600 

3100 

Y 
E 
x 
0 2600 - 
C1 > 

2100 .- 
U) 

$ 
= 1600 
0 
V) 

1100 

600 
15.0 20.0 25.0 30.0 35.0 

Moisture Content (%) 

I Adjusted 
Moisture 

Added (mi) Content 

Moisture Content (%) (MCi) 1 8.80 1 

MC)! (ohm) 
-~ 1 - 

Wet Wt. of Soil + Cont. (g) 

Dry Wt. of Soil + Cont. (g) 
-- 

Wt. of Container -- (g) 

Container No. 

Initial Soil Wt. (cj) (Wt) 

Box Constant 

(wa) (ohm-cm) 

Resistance 
Reading 

- .. 210.93 .. -. .. . 

199.41 

68.57 

1300.00 

6.746 

water L I ~ -- - 

Soil 
Resistivity 

MC =(((l+Mci/lOO)x(Wa/Wt+l))-1)xlOO 



SOIL RESISTIVITY TEST 
DOT CA TEST 532 / 643 

Project Name: - 1-5 / El Camino Real Sound Wall Tested By : U i a n o  Date: ~ 05/03/08 . -- 

Project No. : 602171-001 Data Input By: - I. Ward Date: 05/09/08 

Boring No.: LB-5 
-- Depth (ft.) : 0-5 

Sample No. : Bag-l 

Soil Identihation: SC 

Specimen 
No. 

1 

2 

3 

Moisture Content (%) 

Moisture Content (Oh) (MCi) 

Wet Wt. of Soil + Cont. (g) 

Dry Wt. of Soil -- + ~ Cont. (g) 

Wt. of Container (g) 

Container No. -- 
Initial Soil Wt. (g) (Wt) 
- .~ ~ 

Box Constant 

Water 
Added (ml) 

(wa) 
-~ 

100 

200 

300 

10.80 

, 155.09 

145.35 

55.17 ~ 

1300.00 

6.746 4 1 400 

5 i MC =(((l+Mci/lOO)x(Wa/Wt+l))-1)xlOO 

Soil 
Resistivity 
(ohm-cm) 

499 

44.89 

Adjusted 1 
Resistance 

Moisture / Reading 
Content 

(MC) 
19.32 

(ohm) 

74 

27.85 

36.37 

57 385 

57 

56 

385 

378 







APPENDIX C 



MAINTENANCE-FREE SERVICE DESIGN ESTIMATES FOR DRAINAGE FACILITIES USING: 
CALIFORNIA CULVERT CRITERIA AND CULVERT4.EXE, (RELEASE DATE 04-16-98] 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PROJECT LOCATION . . .  12-ORA-5-1.3/1.7 

PROJECT ACCOUNT N0.12-OG9401 

SAMPLE LOCATION . . . .  91+75/100 FT LEFT 

TEST SAMPLE NO . . . . .  LB-5 

OPERATOR . . . . . . . . . . .  TK 

TEST DATE . . . . . . . . . .  5/3/08 
* * * * * * * * * * * * *  A DATA VALUE OF ZERO INDICATES NO DATA INPUT * * * * * * * * * * * * * * * * *  
CSP SITE pH = 7.5 , WATER pH = 0.0 , SOIL pH = 7.5 
MINIMUM RESISTIVITY, OHM-CM: CSP SITE = 374 , WATER = 0 , SOIL = 374 
CHLORIDES, PPM . . .  695 , SULFATES, PPM . . .  291 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ESTIMATED SERVICE LIFE OF CSP CULVERTS, YEARS 

(WATER SIDE) PAVED INV. (SOIL SIDE) 90 DEG 
(ABRASION) INVERT 

24 3 1 4 1 6 6 

- - - - - - - - -  
CSP 
THICK 

Gage & in 

18 0.052 

~~ ~ - - - - - - 

08 0.1681 56 6 4 7 1 81 106 
FLOW VEL. <5 fps WITH NON-ABRASIVE CONDITIONS, (DEFAULT VALUES) 
CAP, 18 GAGE (0.052 in) CSP AND CASP MAY BE USED WITH THESE FLOW VELOCITIES 

SEE CALTRANS HIGHWAY DESIGN MANUAL CHAPTER 850 
----------------.------------------------------------------------- 

GALV . GALV . + GALV . + GALV . + GALV . + 
2 o z  BIT COAT. BIT COAT & BIT COAT POLYMER 

16 

STANDARD REINFORCED CONCRETE PIPE DESIGN MAY BE ADVERSELY 
AFFECTED BY CHLORIDES. RECOMMENDED DESIGN IS: 

FOR CHLORIDE RESISTANT RCP, ESTIMATED SERVICE LIFE, YEARS = 42 
USING CEMENT CONTENT, sk/cy, C = 6 
USING CONCRETE COVER, in, S = 2 
USING TOTAL MIX WATER, % BY VOL., W = 15 

FOR SULFATE RESISTANT CONCRETE AND RCP 
TYPE IP (MS) MODIFIED CEMENT OR TYPE I1 MODIFIED CEMENT 
MINIMUM REQUIRED BY CALTRANS STD. SPECS. 90-1.01 

A CORRUGATED ALUMINUM PIPE, CAP, SHOULD NOT BE USED 
DUE TO CORROSIVE CONDITIONS 

A CORRUGATED ALUMINIZED STEEL PIPE, CASP, SHOULD NOT BE USED 
DUE TO CORROSIVE CONDITIONS 

PLASTIC PIPE IS APPROVED FOR 50 YEARS SERVICE LIFE FOR 
CORROSIVE CONDITIONS. ABRASION MUST BE EVALUATED. ALSO, 
CONSIDER CONCRETE HEADWALLS AND CONCRETE OR METAL END 
TREATMENT WHERE HIGH FIRE POTENTIAL EXISTS. 



U n i t  S y s t e m  = E 

T i t l e :  I - 5 l E 1  Carnino R e a l l  S h o u l d e r  
T r a f f i c  I n d e x  ( T I 1  = 1 2 . 0  
R V a l v e  o f  S u b g r a d e  ( N a t i v e  S o i l 1  = 3 0  
~ e g u i r e d  CE = 0 0 0 2 . 6 9  f t  

Base m e  = AB-class 2  

0 . 0 0 3 2 r T I ~ 1 1 0 0 - R . V A L U E ~  = 0 0 0 0 . 8 4  f t  
Base MAX. d e p t h  = 0 0 0 2 . 0 0  f t  
Base MIN, d e p t h  = 0 0 0 0 . 3 5  f t  

D e p t h  GF 
( E L I  

~m s a f e t y  Factor ICE) = 0 0 0 0 . 2 0  f t  
H m  U l t l l ~ t e  D e p t h  = 0 0 0 1 . 5 5  f c  
I H m  M A X .  D e p t h  shown i n  T a b l e )  

HMli HIM. D e p t h  ( f r o m  Base)  = 0 0 0 0 . 2 0  f t  

HMli HIN. D e p t h  ( s e l e c t e d 1  = 0 0 0 0 . 2 0  f t  

N o ~ e :  P o s i t i v e  ~ e s i d u a l  GE i n d i c a t e s  o v e r - d e s i g n  
NoLe: N e g a t i v e  S a f e t y  Factor i n  Base 

HUA TPB T - ~ a s e  B - B ~ S ~  s u b b a s e  ~ e s - G E  cos t  HIIR-GF 
£ C  f t  f t  f i  €t €t S l y " 2  

............................................................................. 



Title: I-5/E1 carnina RealfMainline 
Traffic Index (TI1 = 13.5 
  value of subgrade [Native Soil) - 3C 
Required GE = 0003.02 ft 

Base m e  = AB-class 2 

Base Gravel Factor = 0001.10 

.. 
Base MIN. depth = 0000.35 ft 

hMR TPB T-Base 3-Base Subbase PC,-i;E C o s t  H m - G F  
ft ft fr fL E L  ft S / v " 2  

00.70 00.00 01.65 00.00 00.00 0 0 0 3  0000.00 0 1  69 
00.75 00.00 01.55 00.00 00.00 -00.02 0000.00 01.73 
o0.80 o o o o  01.r5 oo oo 00.00 -0o.01 ooooou 01.77 ~ ~ 

00.85 o o o o  01.35 00.00 00.00 -00.01 o o o o o u  01.60 
00.90 00.00 01.25 00 00 00.00 00.01 0000 00 01.84 
00.95 0 0 0 0  01.15 00 00 0 0 0 0  00.02 0000 00 01.87 
01.00 00.00 01.00 00.00 00.00 -00.01 0000. 00 01 9 1  

D e p t h  CF CE 
IfLI lfLl 

HLVL Safety Factor  lGE1 = 0000.20 ft 
KMA Ultimate D e p t h  i OOOi 90 €t 
(HHR H R X .  D e p t h  s h o w n  in Table1 

HEYI MIN. D e p t h  (from Base1 = 0000.20 f L  

XHR MIN. OepLh iseiecredl = 0000.20 fc 

Note :  Positive Residual CE indicates over-design 
N o t e :  Negative Safety F a c t o r  in Base 





P.N: 602171-001IEl Carnino Real Sound WalllPsuedostatic 
p:\leighlon consulling\602000\602171.001 i5 el camino real soundwalheng\gstabl!sec a-a' pseudostatic.pl2 Run By: Username 8/21/2008 09:03AM 

50 100 150 200 250 300 350 400 

GSTABL7 v.2 FSmin=1.550 
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both z 0 



1 2 1 1 0 0 0 1 E  - Y PUP 
, 7 3 1 0 0 ' 0 1 ~  = x uaonaaa s a l e v r v a x  a==zrng q=-B 

111100001 - X PY' 
1 ~ 1 1 0 0 ' 0 5  - x uaan3az 33PJznS punol3 aw 6001~ 

paapds i ~ l ~ n b 3  slvrod 0 1  20 q ~ e s  w o r ~  Isia>rr>yur i s i a > ~ r r n ~  0 5 7  

e 0 0 - L T Z  I I O ' S D L  0 0 1 1 1  00.611 
Z 0 0 - L I Z  0 0 ' 6 ' 7  00'91L 0 0 ' C I I  9 

0 0 ' 9 1 1  O O ' C L I  o o e r e  o o ' w r  E 
F OO'ZTZ 0 0 ' 1 9 7  0 0 1 5 7  O S 6 T 1  

0 0 ' 1 6 1  05'6ZI 0 0 ' 0 6 1  OO'Ell C 
00.061 0 '  0 0 ' 1 8 r  0 0 . 0 0 1  
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sins orca l i fvm,~  

M e m o r a n d u m  
To: Kamran Mazhar, Chief Date: September 3.2008 

Design Branch F 
File: 12-ORA-5 

PM 1.3-1.7 
EA-OG940 I 

From: DEPARTMENT OF TRANSPORTATION 
bistrict 12 
Materials and Research Branch Cat: 441.01 

Subjerl: Review of Draft Foundation Report for the proposed Soundwalls on SB Interstate 5 
near El Camino Real in City ofSan Clemente. California. 

We have reviewed the above-mentioned report prcpared by Leighton Consulting. Inc, dated July 
16,2008, for the above-referenced project in order to evaluate the Pavement Design informalion 
and we have the following comments: 

1. A Materials Report, which addresses the Pavement Design for all the new pavement sections 
shown on the Project Plans shall be submitted for our review, as required by Topic 114 of 
Highway Design Manual (1995). The report shall include the results of field tests and 
sampling for R-Value, Sieve analysis, Sand Equivalent, Expansion Index, Plasticity Index, 
Corrosion and Structural Section recammendation and Deflection Study recommendations 
(as applicable). Structural sections will be calculated based on lowest R-values obtained 
from sampling and testing of the site-specific native materials and a recent Traffic Index. The 
DraR Foundation Report for the Soundwalls, which is submitted, is not a Materials Report. 

2. A Layout Plan showing the location ofall borings shall be included in the Materials Report. 

3. Pavement Sections recommended by the new Materials Report shall match the ones 
recommended on the plans. The existing pavement sections also need to be shown on the 
Plans. 

4. In Table 7, pavement section for the shoulder of SB 1-5 for a 10-year design life (TI=13.5, 
R=30) shall be 0.8 feet HMA over 1.45 feet AB Instead of 1.35 feet AB. Please verify and 
modify. 

5. Asphalt Concrete shall be changed to Hot Mlr Asphalt in Materials Report, Plans, and 
Specifications. 

6. Site Cormsion test results indicate presence of highly corrosive soils at the projecl site. 
Provide resulrs of conosion sludy with specific recommendations for corrosion protection. 

~ ~ 
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7. If Cold Planing is planned for the project please provide details with reference to the 
Standard Special Provisions. The pavement shall be saw-cut to full depth of Cold Planing. 
The join between the new and existing pavement shall be sealed. 

8. Hot Mix Asphalt shall be Type A, and Aggregate Base and Subbase shall be Class 2. 

9. Project Specifications and Special Provisions shall be submitted for our review and approval. 

10. Any surface water due to runoffs shall be properly drained into the cross-culvert and inlets or 
catch basins. The impact of a new drainage system on existing drainage shall be considered. 

11. The imported borrow materials used for embankment shall have an R-Value of at least 40 
(top 1.2m from finished grade) and be non-corrosive, low expansion and free of other 
deleterious properties that adversely affect all concretelsteel structures. The Imported borrow 
shall conform to Section 19-7.02 of Caltrans Standard Specifications (July 1999) and be 
tested prior to placement. Soils within the upper 1.2 meters of finished roadway surface shall 
have an Expansion Index of less than 51, and a Plasticity Index of less than 12 in order to 
minimize the expansion of pavement sextion. 

12. The join between the existing pavement and the new pavement shall be sealed. A layer of 
prime coat to be applied between all bonded and unbounded layers. A layer of tack coat shall 
be applied to all vertical cut faces and between subsequent AC lifts. 

13. Spreading and compacting of the AC shalI comply with Section 39-6 of Caltrans Standard 
Specifications (May 2006). The proportion of aggregate, amount of asphalt binder and the 
required Asphalt content shall comply with Calttans Standard Specifications (May 2006). 

For further assistant, please contact Mehrdad Mahdavian at (949) 756-4927. 

Prepared by: Concurred by: 

ehrdad Mahdavian, P.E. 
Matenals & Research Branch Chief, Materials & Research Branch 
Division of Project Delivery 
RCE # 47566 

Division of Project Delivery 
RCE # 4705 1 

Cc: Frank Lin 
Mohammad Sadiq 
FiIe 

12-ORA-5 PM1.3-1.7 
EAdG9401 
096348 
Page 2r2 



slatr ~ r c ~ l i f ~ ~ i ~  

M e m o r a n d u m  
Business. Tranrpanalion and Housing Agency 

To: Kamran Mazhar, Chief Date: October 7,2008 
Des~gn Branch F 

File: 12-ORA-5 
PM 1.3-1.7 
EA-OG940 I 

From: DEPARTMENT OF TRANSPORTATION 
bistrict 12 
Materials and Resea rch  Branch Cat: 441.01 

Subject: Review of Draft Materials Report and Praject Plans for the proposed Soundwalls 
on S B  Interstate 5 near El Camino Real in City of San Clemente, California. 

We have reviewed the above-mentioned report prepared by Leighton Consulting, lnc, dated 
September 16,2008, and Project Plans for the above-referenced project in order to evaluate the 
Pavement Design information and we have the following comments: 

1. Site Corrosion test results indicate presence of highly comsivc soils at the project site. 
Provide specific reeomrnendations for corrosion protection using Culvert Program or 
Caltrans Corrosion Guidelines. 

2. Project Specifications and Special Provisions shall be submined for our review and approval. 

3. Spreading and compacting of the AC shall comply with Section 39-6 of Caltrans Standard 
Specilications (May 2006). The proportion of amegate ,  amount of asphalt binder and the 
required Asphalt content shall coniply with Caltrans Standard Specifications (May 2006). 
Please add to Construction Consideration, Section 5.2. 

4. Pavement Type 3 on Sheet X-4 of Plans shall be changed to Pavement Type 4. Please verify 
and modify 

5. Please provide a detail explanation for the reason behind reconstructing the shoulder of 1-5 in 
some areas (Sheet X-l of Plans), and reconstructing only 2-feet in other areas (Sheet X-2 
through X-5 of Plans). 

6 .  Please provide the reason for selecting Pavemcnt Typc 4 for portions of the 1-5 shoulder, 

7. Does the existing pavement havc any drainage layer or Edge Drain? If so are you placing 
new edge drain or extending the existing one? 



For hrrther assistant, please contact Mehrdad Mahdavian at (949) 756-4927 

Prepared by: Concurred by: 

Mehrdad Mahdavian, P.E. 
Materials & Research Branch 
Division of Project Delivery Division of Projeet Delivery 
RCE # 47566 RCE # 4705 1 

Cc: Frank Lin 
Mohammad Sadiq 
File 


