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October 31, 2012 
 
Chuck Cesena VIA ELECTRONIC MAIL 
Senior Environmental Planner 
California Department of Transportation, District 5 
50 Higuera Street 
San Luis Obispo, CA 93401 
Email: chuck.cesena@dot.ca.gov 
 
Dear Mr. Cesena: 
 
FIFTH AMENDED WATER QUALITY CERTIFICATION NUMBER 34007WQ04 FOR ROUTE 
46 CORRIDOR IMPROVEMENT PROJECT- WHITLEY GARDENS PHASE 2, SAN LUIS 
OBISPO COUNTY 
 
Thank you for the opportunity to review your July 17, 2012 amended water quality certification 
application for Whitley Gardens Phase 2 of the Route 46 Corridor Improvement Project. The 
California Department of Transportation (Caltrans) has requested a change to the Route 46 
Corridor Improvement Project Water Quality Certification No. 34007WQQ4 (Certification), which 
previously was amended on December 1, 2009, February 25, 2011, October 28, 2011, and 
February 15, 2012. In response to this request, we are adding Attachment 1 as an addendum to 
the Certification. These changes allow Caltrans to commence with project activities associated 
with deconstruction and replacement of the original Estrella River Bridge. The bridge allows 
local traffic to cross over the Estrella River on the frontage road. 
 
All other aspects of the project are to remain as originally proposed, including conditions 
identified in previous Attachments to the Certification. This amendment should not result in 
additional impacts to water quality, provided that Caltrans implements the required best 
management practices and mitigation and complies with all conditions as described in the 
Certification, amendments, and related application documents. This letter serves as 
authorization for the revised project; a new Certification is not required. 
 
If you have any questions or would like to meet to discuss these comments, please contact 
Julia Dyer at (805) 542-4624 or at jdyer@waterboards.ca.gov, or Phil Hammer at (805) 549-
3882. Please mention the Certification number in all future correspondence pertaining to this 
project.  
 
Sincerely, 
 
 
 
 
for 
Kenneth A. Harris 
Interim Acting Executive Officer 

mailto:chuck.cesena@dot.ca.gov
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Attachments: 
 

1. Addendum to Route 46 Corridor Improvement Project Certification No. 34007WQ04 - 
Original Estrella River Bridge Replacement Project Requirements 

 
CC: (electronic) 
 
Marissa Nishikawa, California Department of Transportation 
marissa_nishikawa@dot.ca.gov 
 
Jennifer Moonjian, California Department of Transportation 
jennifer_moonjian@dot.ca.gov 
 
Cameron Johnson, U.S. Army Corps of Engineers 
cameron.l.johnson@usace.army.mil 
 
Laura Peterson-Diaz, California Department of Fish and Game  
LPDIAZ@dfg.ca.gov 
 
401 Program Manager  
State Water Resources Control Board  
Stateboard401@waterboards.ca.gov 
 
R9-WTR8-Mailbox@epa.gov 
 
S:\Section 401 Certification\Certifications\San Luis Obispo\2009\34007WQ04_Route46\Certifications\005_10-31-
12_BridgeReplacement\R3_FifthAmendedHwy46_34007WQ04_final.docx 
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Attachment 1  

Addendum to Route 46 Corridor Improvement Project Certification No. 34007WQ04 
Original Estrella River Bridge Replacement Project Requirements  

 
General Project Description 

 
This phase of the Estrella River Bridge Replacement Project (Project) will replace the oringinal 
Estrella River Bridge on the old alignment. The Project is scheduled to start on May 15. After the 
Project is complete Caltrans1 will relinquish the old alignment to the County of San Luis Obispo 
for use as a frontage road to the new highway alignment. 
 
Caltrans will remove the existing four span 290 foot by 39 foot wide bridge and replace it with a 
new two span 307 foot by 40 foot bridge. The new bridge will have two 12 foot wide lanes with 4 
foot wide shoulders and a 5 foot wide sidewalk on the northerly side. The footprint of the 
existing bridge includes 219 ft2 piers in the channel. The piers associated with the new bridge 
will have 50 ft2 footprints above the Ordinary High Water Mark, with no piers in the channel. 
 
Project Requirements 
 
Caltrans may not conduct work in the channel at any time when there is standing or flowing 
water in the channel. Between October 15 and May 15, construction related equipment is 
prohibited in the channel. The only material allowed in the channel between October 15 and 
May 15 are the piles for the new bridge, temporary falsework piles, and falsework. During this 
time Caltrans shall conduct all work from above the channel. 
 
At all times, Caltrans shall conduct fueling and maintenance of vehicles and construction 
equipment, with the exception of cranes, at least 100 feet away from the river channel. Caltrans 
shall stage and park vehicles, construction equipment, and mobile equipment, with the 
exception of cranes, at least 100 feet outside of the river channel. Fueling of cranes in the 
riverbed shall only take place with the use of drip plans and spill kit. 
 
Rain Event Triggers 
 
At any time during the Project the National Weather Service predicts a 50% or more chance of 
precipitation in the forecast within 24 hours, Caltrans shall:  

• Suspend any and all concrete work, painting, or any other activity that has the potential 
to deposit material in the channel below.  

• Relocate any and all stockpiled materials at least 100 feet from the channel.  
• Remove cranes, non-mobile equipment, and any other construction material from the 

channel. 
 
Caltrans may resume construction activities after the rain event has passed and site conditions 
are dry enough to continue work without additional risk of discharging to waters of the State. 
 
 
                                                
1 Caltrans means all Caltrans employees, contractors, and anyone working on behalf of Caltrans in the conduct of 
any Project activities including mitigation and monitoring. 
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Dewatering and Diversion Activities 
 
Diversion and dewatering activities are not authorized at any time for this Project. If the Project 
requires diversion or dewatering, Caltrans must submit detailed diversion and dewatering plans 
to Central Coast Water Board staff at least 15-days prior to any dewatering activity. Diversion 
and dewatering activities may not proceed without a detailed Central Coast Water Board staff 
approved diversion and dewatering plan.  
 
Vegetation and Fill Material 
 
Caltrans will cut vegetation to ground level with roots left intact for most of the area. Clearing will 
include root grubbing in areas of new fill for the new bridge piers. After removal of the 
vegetation, Caltrans will place clean fill within the Project area to create a level work area. 
Caltrans shall obtain clean fill from a local native source with grain size characteristics 
consistent with the grain size characteristics of the portion of the Estrella River bed to be filled. 
The source of the clean native fill shall come from a location in the Salinas or Estrella River 
Watershed. Caltrans shall attempt to obtain the fill from either the area behind the temporary 
rock crossing on the Estrella River just upstream of the Project or another local source. If 
Caltrans is unable to obtain clean fill material extracted from the Salinas or Estrella River 
Watershed with grain size characteristics as required above, Caltrans must submit detailed 
plans to Central Coast Water Board staff at least 15-days prior to obtaining fill extracted from an 
alternate watershed. Caltrans may not place fill material imported from outside the Salinas River 
Watershed without Central Coast Water Board staff approval of the alternate source. Upon 
project completion the fill shall be removed down to the original grade level. 
 
Deconstruction and Construction 
 
Caltrans will deconstruct the existing bridge from the bridge deck using an excavator with hoe-
ram attachment to break the concrete free from the steel. During all deconstruction and 
construction activities Caltrans shall remove debris that falls in the channel below either by 
hand, loaders, bobcats, cranes, and/or dump trucks. Once Caltrans removes all the concrete, 
Caltrans will then remove steel girders. Caltrans shall ensure that 100% of the bridge will be 
removed from the stream channel and properly dispose the material at an offsite location prior 
to October 15. Upon completion of the bridge demolition, all debris material shall be removed 
from the riverbed and banks.  Prior to October 15th, Caltrans shall conduct a site inspection to 
remove any remaining debris prior to the rainy season. Upon completion of the new bridge 
construction, Caltrans shall remove the temporary fill along with any remaining debris.   
 
Other Permit Requirements 
 
In addition to compliance with this Water Quality Certification, Caltrans shall enroll the Project 
under the Storm Water General Construction Permit (Storm Water Permit). In accordance with 
Storm Water Permit requirements, Caltrans shall prepare and implement a Storm Water 
Pollution Prevention Plan detailing specific Best Management Practices for the Project. 
 
Mitigation 
 
Temporary impacts to streambed and riparian areas shall not exceed 0.23 acres and 0.17 acres 
respectively.  Permanent impacts to riparian areas shall not exceed 50 square feet.  Caltrans 
shall mitigate temporary impacts at a 1:1 ratio by area with the species currently onsite. 
Individual tree species shall be mitigated at 3:1 ratio for cottonwoods and willows and 10:1 for 
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the lone valley oak. Caltrans shall conduct planting in the late summer/fall as part of the Whitley 
1 landscape contract. 
 
Caltrans shall monitor the success of the plantings throughout the monitoring period.  After five 
years, plantings must meet a minimum of 70% survivorship.  Monitoring results shall 
demonstrate that the mitigation sites are progressing towards the required vegetation density. If 
at the end of five years the survivorship does not meet the 70% success criteria, Caltrans shall 
repeat mitigation and monitoring activities until the success criteria is met for at least one year. 
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I Project No. E8000-06-68 

June 28, 2001 

I Mr. Shawn Ogletree 
California Department of Transportation 
3402 North Blackstone Avenue, Suite 201 

I 
Fresno, California 93726 

Subject: ASBESTOS AND LEAD-CONTAINING PAINT SURVEYS 

ROUTE 46 BRIDGES 


I SAN LUIS OBISPO COUNTY, CALIFORNIA 

CONTRACT NO. 43A0012 

TASK ORDER NO. 05-3307UO-2P 


I Dear Mr. Ogletree: 


I 
 In accordance with California Department of Transportation (Caltrans) Contract No. 43AOOl2 and 


I 

Task Order (TO) No. OS-3307UO-2P, Geoeon Consultants, Inc. bas perfonned asbestos and lead

containing paint surveys at five bridges on Route 46 in San Luis Obispo County, California (the Site). 

The scope of services provided by Geocon included surveying tbe bridges for asbestos and lead

containing paint, collecting bulk samples, and submitting the samples to laboratories for analyses. 


PROJECT LOCATION AND PROPOSED IMPROVEMENTS

I The Site consists of the following five bridges between Post Miles (PM) 39.95 and 54.77 on Route 
46 in San Luis Obispo County, California: 

I • Bridge 49-0036 (Cholame Creek); 
• Bridge 49-0029 (Cholame Creek); 

I 
 • Bridge 49-0095 (Cholame Creek); 

• Simmons Creek Bridge; and 
• Bridge 49-0033 (Estrella River). 

I 
I The proposed project involves improvements to Route 46 that will require bridge retrofit activities. 

TIle approximate location of the Site is depicted on the attached Vicinity Map, Figure 1. Individual 
bridges and sample locations are presented in Figures 2a through 2e. Photographs of bridges and 
suspect materials are presented as Site Photos 1 through 20. 

PURPOSE

I 
I 

The purpose of the scope of work was to determine the presence and quantity of asbestos and lead
containing paint on the bridges in advance of the construction contract. The information obtained from 
this investigation will be used by Caltrans to estimate removal and disposal costs and coordinate 
asbestos andlor lead-containing paint abatement, if necessary, within the proposed project work areas. 

I 

I 

I 




I 
I 

BACKGROUND 

A review of as-built plans provided by Cal trans did not indicate the presence of asbestos in the 
bridges.

I FIELD ACTIVITIES 

I The following field activities were perfonned in accordance with TO No. OS-3307UO-2P. 

Asbestos Survey 

I The Code of Federal Regulations (CFR). 40 CFR 61, Subpart M, National Emissions Standards for 

I 
Hazardous Air Pollutants (NESHAP) and Federal Occupational Safety and Health Administration 
(FED OSHA) classify asbestos-containing materials (ACM) as any material or product which contains 
more than 1% asbestos. Nonfriable ACM are classified by NESHAP as either Category 1or Category II 
material defined as follows: 

I • Category I - asbestos-containing packillgs, gaskets, resilient floor coverings, and asphalt roofing 
products. 

I 
• Category II - all remaining types of non-friable asbestos-containing material not included in 

Category r that when dry, cannot be crumbled, pulverized, or reduced to powder by hand pressure. 

I 
Regulated asbestos-containing material (RACM) is classified as any material that contains greater 
asbestos by dry weight and is: 

I. 	 Friable; 

I 2. Category I material that has become friable; 
3. 	 Category I material that has been subjected to sanding grinding, cutting or abrading; or 
4. 	 Category I non-friable material that has a high probability of becoming crumbled, pulverized, or 

reduced to a powder during demolition or renovation activities. 

I 
I With respect to potential worker exposure, the California Code of Regulations (CCR), 8 CCR 341.6, 

defines asbestos-containing construction materials (ACCM) as construction material that contains 
more than 0.1 % asbestos. 

I 

Mr. David Walts, a California Certified Asbestos Consultant (CAC), certification No. 98-2404, 

performed the asbestos surveys of the subject bridges on May I, 200 J. 


I 
Suspect ACM were grouped into homogeneous areas with representative samples collected from 
each. [n addition, each potential ACM was evaluated for condition (evidence of deterioration, 
physical damage, and water damage) friability, and accessibility. 

Fifty-four bulk asbestos samples, including mastics, concrete, resilient joint sheeting, joint expansion

I material, concrete sealant, and asphalt materials were collected from the subject bridges. No other 
sllspected ACM was observed. The approximate sample locations are presented in Figures 2a 
through 2e. 

I Geocon's procedures for inspection and sampling are discussed below: 

I 
I Project No. E8000-06-68 -2-	 hllle 28, 2001 

I 




I 
I • Collected bulk asbestos samples after first wetting the material with a light mist of water. 

The samples were then cut from the substrate and transferred to a labeled container. Note 
that when multiple samples were collected, the sampling locations were distributed 
throughout the homogeneous area (spaces where the material was observed). 

I 
I • Relinquished bulk asbestos samples to Advanced Technology Laboratories (ATL) who 

subcontracted the analyses to Scientific Laboratories of California (SCILAB), a California
licensed and Caltrans approved subcontractor, for asbestos analysis in accordance with EPA 
Test Method 600/M4-82-020 using polarized light microscopy (PLM) under standard chain
of-custody procedures. SCILAB is a laboratory accredited by the National Institute of 
Standards and Technology National Voluntary Laboratory Accreditation Program (NIST

I NVLAP) for bulk asbestos fiber analysis. 

I Lead-Containing Paint Survey 

Lead-based paint is defined by Title 17, CCR, Division 1, Chapter 8, §35033 as allY surface coating 
that contains an amount of lead equal to, or in excess of one milligram per square centimeter 

I (1.0 mglcm2) or more than half of one percent (0.5%) by weight. However, construction activities 

I 
(including demolition) that disturb materials containing llilY amount of lead are subject to certain 
requirements of the California Division of Occupational Safety and Health (CaJ/OSHA) lead standard 
contained in Title 8, CCR, Section 1532.1. Deteriorated lead-based paint is defined by Title 17, CCR, 

I 
Division 1, Chapter 8, §35022 as a lead-based surface coating that is cracking, chalking, flaking, 
chipping, peeling, non-intact, failed, or otherwise separating from a component. Demolition of a 
deteriorated lead-containing paint (LCP) component would require waste characterization and 
appropriate disposal. Intact lead-containing paint on a component is currently accepted by most 
landfill facilities, however, contractor(s) should characterize painted waste materials prior to disposal. 

I Potential hazards exist to workers who remove or cut through lead-containing paint coatings during 
demolition. Dust containing hazardous concentrations of lead may be generated during scraping or 
cutting materials coated with lead-containing paint. Torching of these materials may produce lead 

I oxide fumes. Therefore, air monitoring and/or respiratory protection may be required during the 

I 
demolition of materials coated with lead-containing paint. Guidelines regarding regulatory provisions 
for construction work where workers may be exposed to lead are presented in the Title 8, CCR, 
Section 1532.1. 

I 
Mr. David Watts, a Certified Lead-Based Paint Inspector/Assessor and Project Monitor with the 
California Depaltment of Health Services (DI-IS), certification nos. 1-1734 and M-1734, performed 

I 
the LCP survey of the five bridges on May 1, 200 I. Four LCP samples were collected at the Site (two 
from white-painted guardrails on Bridge 49-0095 and two from silvcr-paiJlted superstructure on Bridge 
49-0033). Suspect LCP was not observed on the remaining three bridges. 

In addition, each painted area was evaluated for evidence of deterioration such as flaking or cracking. 
'111e approximate sample locations are presented in Figures 2c and 2e.

I 
Geocon's procedures for inspection and sampling are discussed below: 

I • Collected representative bulk samples of suspect LCP from Bridges 49-0095 and 49-0033 
using techniques presented in the United States Department of Housing and Urban 
Development (BUD) guidelines. 

I 
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I 
I • Relinquished LCP samples to Advanced Technology Laboratories (ATL), a California

licensed and Cal trans approved subcontractor, for chemical analysis for total lead following 
EPA Test Method 601 OB under standard chain-of-custody procedures. 

I ANALYTICAL RESULTS 

I Asbestos 

ChrysotiJe asbestos was detected in three samples of resilient joint sheeting collected from Bddge 
49-0036 at concentrations ranging from 35% to 45%. The resilient joint sheeting is non-friable and 

I was observed to be in good condition during the survey. 

I 
A trace level of chrysotile asbestos was reported in one sample of concrete (1920s era) used in 
Bridge 49-0029. However, a more detailed analysis of the same sample using EPA Point Count 

I 
Methods (400 points) did not indicate the presence of asbestos. Such inconsistencies are not 
uncommon due to laboratory quantification limits, the occurrence of false positives, and the 
ubiquitous nature of asbestos in the environment 

No asbestos was detected in other suspect materials at the Site. 

I The laboratory asbestos results are summarized in Table I. Copies of the laboratory report and chain-of
custody documentation are included herein as an attaclunent. 

I Lead-Containing Paint 

I 
Total lead was detected in two samples of white paint collected from guardrails on Bridge 49-0095 at 
concentrations of 830 and 1,300 milligrams per kilogram (mg/kg). Total lead was also detected in two 

I 
samples of silver paint collected from Bridge 49-0033 superstructure at concentrations of 84,000 and 
130,000 mglkg. Soluble lead levels ranged from 0.27 to 670 mg/!. White-paint applied to guardrails on 
Bridge 49-0095 were observed to be in poor condition at the time of the survey. Painted areas on Bridge 
49-0033 were observed to be in good condition at the time of the survey 

I 
 The laboratory LCP results are summarized in Table 2. Copies of the laboratory report and chain-of· 

custody documentation are included herein as an attachment. 


CONCLUSIONS AND RECOMMENDATIONS

I Asbestos 

I Based on the analytical test results, Geocon recommends that resilient joint sheeting used on Bridge 

I 

49-0036 be treated as Category II, non-friable ACM. The resilient joint sheeting was observed to be 
in good condition. 

I Geocon recommends that resilient joint sheeting be separated from concrete bridge members and 
disposed of by a licensed and certified asbestos abatement contractor prior to concrete recycling or 
other activities that would disturb or render the ACM friable. The estimated quantity of resilient joint 
sheeting on Bridge 49-0036 is 5 square meters. For budgetary planning purposes, the approximate 
abatement cost for this material is $3,000. 

I 
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I 
I 

Lead-Containing Paint 

Geoeon recommends that peeling/flaking LCP on Bridge 49-0095 be removed and disposed of by a 
licensed and certified abatement contractor in conjunction with the planned demolition work. The 

I abatement contractor should be required to use personnel who have lead-related construction 

I 
certification as supervisors or workers, as appropriate, from the Califomia DHS for LCP removal 
work. Loose and peeling/flaking LCP require removal prior to demolition for waste segregation 
purposes: to separate potentially hazardous (Category ill concentrated lead) waste from non
hazardous demolition debris (Category II intact lead-painted architectural components). For 
budgetary planning purposes, the approximate abatement cost for this material is $5,000. 

I Geocon also recommends that painted surfaces on Bridge 49-0033 be treated as lead-containing for 

I 
purposes of determining the applicability of the Cal/OSHA lead standard during any maintenance, 
renovation, or demolition activities. This recommendation is based on LCP sample results, the age of 
the bridge, and the fact that lead was a common ingredient of paints manufactured before 1978 and is 
still an ingredient of some industrial paints. 

I Typically, only paints that are peeling, flaking, or have otherwise become separated from their 

I 
substrates are of concern from a hazardous waste standpoint. The California Depattment of Toxic 
Substances Control (DTSC) "does not generally expect intact painted building materials to exhibit a 
characteristic of hazardous waste when disposed of." However, construction activities (including 

I 
demolition) that disturb materials containing ID}y amount of lead are subject to certain requirements of 
the Cal/OSHA lead standard contained in Title 8, CCR, Section 1532.1. Intact lead-painted building 
materials th8,t are removed/demolished should not require disposal as hazardous waste; however, 
contractor(s) should characterize painted waste materials prior to disposal. 

I 
LIMITATIONS 

The asbestos and lead-containing paint surveys were conducted in cOllfonnance with generally 
accepted standards of practice for identifying and evaluating asbestos and lead-containing paint in

I structures. However, asbestos and/or lead-containing paint may exist in areas of the structure not 
sampled in conjunction with this TO. 

I The contents of this report reflect the views of the author who is responsible for the facts and 
accuracy of the data presented herein. The contents do not necessarily reflect the official views or 
policies of the State of California or the Federal Highway Administration. This report does not 

I constitute a standard, specification, or regulation. 

I 
I 
I 
I 
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I 
I If you have any questions concerning the contents of this report, or if we may be of further service, 

please contact the undersigned at your convenience. 

Sincerely,

I 
 ;;r;;;iUC:NTSINC. 
I ttravid A. Watts, CAC Richard W. Day, CEG, CHG 

Project Scientist Regional Manager 

I DAW:RWD:daw 

I (5) Addressee 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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TABLE J 

SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS - ASBESTOS 


ROUTE 46BRlDGES 


SAN LUIS OBISPO COUNTY, CALIFORNIA 

APPROXlMATE QUANTITY ASBESTOS 
SAZvlPLE !.D. BRIDGE FRlABILITY MATERlAL DESCRIPTION/CONDITION (SQUARE METER OR EPA 6001M4-82,020 

LINEAR METER) (TYPE AND % BY WEIGH1) ... 
95-1 A 	 NO /" 
95,lB BRIDGE 49·0095 NONFRlABLE CONCRETE/GOY NQ 	 ND/' 
95-1C ..x15 


SIM:M·1A /ND 


SIM:M·J B C~TIPOOR /'
FRIABLE NQ NO 

SIMM-IC /' ND 

SlMM,2A ND 

SlMM·2B NONFRlABLE CONCRETEIPOOR ND
NQ/V 	

V 

SIMM-2C ../ ND 


SIMM·3A ND 


SIMM-3B SIMMONS CREEK BRIDGE ASPHALT FILL MATERlAlJPOOR NO
~LEI 	 / SIMM·3C NO 

SIMM-4A ND 

SIMM-4B NONFRlABLE ASPHALT ROAD SURFACElPO~ NQ ND 


SlMM-4C NO 

SIMM-SA ND
VSIMM-5B /" NONFRIABLE 	 NQ NDASPHALT AND FIBER~TERIAlIPOOR 
SIMM.SC ND 

33-JA ND 
33·1B NONFRlABLE CONCRETE/GOOD NQ ND 

, 

I 33·1C 	 ND 
I 
I 	

BRlDGE 49-0033
33,2A 	 ND 
33-2B 	 NONFRIABLE JOINT EXPANSION MATERlALIGOOD NQ ND 
33,2C 	 NO- _ .. _

Notes: 	 ND = Not detected 
NQ = No! qua.ntified 
* = Sample analyzed using EPA Point Counting Methods 
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TABLE 2 

SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS - LCP 


ROlITE 46 BRIDGES 


SAN LUIS OBISPO COUN1Y CALIFORNIA 

SAMPlELD T'AINTCOLOR BRIDGE APPROXIMATE QUANTIIY CONDmON TOTAL LEAD SOLUBLE LEAD SOLUBLE LEAD 
(SQUARE METERS) (mg/kg) (STLC - mgIL) (CCLP - mgIL) 

95-LCP-IA 830 670/ Not analyzed 
WHITE J~ Y 50%P~(G RAILS)95-LCP-IB 1,300 Not~vzed 0,27 

33-LCP-IA 49-0033 GOOD 84,000 Not analyzed 12 
SILVER 2,000 


33·LCp·1B (SUPERSTRUCTURE) 
-

130,000 Not analyzed 17
(INTACT) 

Notes: mg/kg = Milligrams per kilogram following EPA Test Method 6010B 
. STLC - mglL = Soluble Threshold Lead Concentration - milligrams per liter following EPA Test Method 7420 

TCLP = Toxicity Characteristic Leaching Procedure 
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Photo No. 19 Bridge 49-0033 Concrete & Joint Expansion Material 

Photo No. 20 Bridge 49-0033 Sliver-Painted Structural Steel 
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State of California Business, Transportation and Housing Agency 

Department of Transportation  

“Caltrans improves mobility across California” 

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

 Be energy efficient! 

 

 

To: FRITZ HOFFMAN Date: April 2, 2012 

Branch Chief 

Division of Engineering Services, Structure Design File: 05-SLO-46-39.9/40.1 

Office of Bridge Design – Central, Branch 6 Project ID: 0500020217 

 EA 05-330751 

Attn: Don Nguyen-Tan Estrella River Bridge (Replace) 

Project Engineer Bridge No. 49-0255 

 

           

From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 

Subject: Foundation Report 

A Foundation Report (FR) is provided for the above referenced project per your request, dated April 

25, 2011.  The recommendations presented herein are based on reviews of published data, site 

reconnaissance, subsurface investigations, and laboratory testing.  The purpose of this report is to 

document subsurface geotechnical conditions, provide analyses of anticipated site conditions as they 

pertain to the project described herein, and to recommend design and construction criteria for the 

structure portions of the project.  This report also establishes a geotechnical baseline to be used in 

assessing the existence and scope of differing site conditions. 

Existing Facilities and Proposed Improvements 

Route 46 in the project area is a two-lane conventional highway with 12-foot travel lanes and 8-foot 

shoulders.  It is one of the few east-west routes connecting Interstate 5 and U.S. Highway 101, and 

is a vital link between the Central Coast and Central Valley areas of California.  The route primarily 

serves interregional and interstate traffic, although it is used daily by residents of the communities 

of Paso Robles, Cholame, Shandon, and Whitley Gardens.  It is the only east-west route between 

Route 166 to the south and Route 156/152 to the north that can facilitate the movement of goods by 

truck. 

Route 46 in the project area is currently under construction to convert the highway to a four-lane 

divided expressway.  The widening is being accomplished principally by adding two new lanes for 

eastbound traffic to the south of the existing highway.  The existing lanes will be rehabilitated, and 

will ultimately serve as the travel lanes for westbound traffic.  The completed roadway will have 5-

foot inside shoulders, two 12-foot lanes, and 10-foot outside shoulders for each direction of travel.  

Median widths will vary between 61 and 82 feet, and turn channelization will be provided to access 
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the rural roads that intersect the highway.  Existing access to State Route 46 from private driveways 

will be channeled onto public roads that provide highway access. 

Route 46 will cross the Estrella River on a new alignment, south of the existing highway.  The 

existing roadway will be relinquished to the County of San Luis Obispo and will serve as a frontage 

road for local traffic.  The existing Estrella River Bridge, Bridge No. 49-0033 is deteriorating due to 

alkali-silica reaction (ASR) between the cement and aggregate of its concrete.  The bridge is being 

replaced prior to being relinquished to the County. 

The existing 4-span Estrella River Bridge consists of a reinforced concrete deck on steel plate 

girders supported by reinforced concrete pier walls and reinforced concrete open seat abutments.  

The new bridge will have two spans and will consist of cast-in-place post-tensioned concrete box 

girders supported by seat type abutments and a two-column bent. 

The following datum was used to reference horizontal and vertical positions of the proposed 

structure: 

 Horizontal: North American Datum of 1983 (NAD83(92)) 

 Vertical: National Geodetic Vertical Datum of 1929 (NGVD29) 

Pertinent Reports and Investigations 

The following publications were used to assist in the assessment of site conditions: 

1. Caltrans ARS Online. 

2. Geologic Map of the San Luis Obispo County, California, Compiled by Lew Rosenberg. 

3. Geotechnical Impact of Proposed Project: US Route 46 Widening, San Luis Obispo County, 

05-SLO-46-32.2/36.4, PSC Associates, Inc., 1992. 

4. Geotechnical Services Design Manual, Version 1.0, Division of Engineering Services, 

August 2009. 

5. Structures Final Hydraulic Report, Estrella River, Caltrans Structure Hydraulics and 

Hydrology, John Pham, June 15, 2011. 

Field Investigation and Testing Program 

Three geotechnical borings were performed to support foundation design recommendations for the 

proposed bridge.  The maximum depth of investigation was approximately 152 feet.  The borings 

were advanced using a self-cased wireline drilling apparatus that provided continuous soil samples.  

Soils were visually classified in accordance with the Caltrans Soil and Rock Logging, 

Classification, and Presentation Manual (June 2010).  Standard penetration tests (SPT), ASTM test 
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method 1586, were performed at approximately 5-foot depth intervals to estimate in-place density 

of the native soil.  Empirical correlations of soil strength parameters with SPT blow counts were 

used to estimate strength parameters of in-situ cohesionless soils.  Pocket penetrometer 

measurements of unconfined compressive strength were used to estimate the undrained shear 

strength of clay samples. 

Table 1: 2011 Drilling Summary 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

Hammer 

Type 

Hammer 

Efficiency 

(%) 

Location 
Ground 

Surface 

Elevation 

(ft) 

Boring 

Depth 

(ft) 
Station 

(“FR-2” Line) 
Offset 

RC-11-001 6/7//2011 CME-85 Automatic 68 25+28 30’ Rt. 865.1 123.5 

RC-11-002 6/8/2011 CME-85 Automatic 68 28+92 10’ Lt 859.3 123.5 

RC-11-003 7/28/2011 CS-2000 Automatic 97 26+77 21’ Rt. 833.9 151.8 

Laboratory Testing Program 

Soil samples obtained during the subsurface investigation were submitted to the Headquarters 

Geotechnical Laboratory for mechanical analyses, corrosion potential testing, and determination of 

Atterburg limits.   

Site Conditions 

Topography and Geology 

The project is located near the southern end of the Salinas Valley in the Coast Ranges geomorphic 

province.  The terrain consists of dissected plains surrounded by low to moderately steep hills.  The 

north - northwesterly flowing Estrella River is the main drainage feature in the project area.  It 

crosses Route 46 at approximately mile post 40.0.  The Estrella River is a tributary to the Salinas 

River, which drains to Monterey Bay northwest of the project area. 

Roadway elevations along the existing highway alignment within the project limits range between 

880 feet and 862 feet above mean sea level. 

The region is divided into three geologic blocks separated by the San Andreas Fault and the Sur-

Naciemento Fault Zone.  The Diablo Range is in the block located northeast of the San Andreas 

Fault.  The Gabilan Range and the Salinas Valley are located in the central block.  The Santa Lucia 

Range is located in the western block.  “Basement” rocks in the western and eastern blocks consist 

of Franciscan Assemblage rocks and a complex of metamorphic units.  Granitic intrusions form the 

bedrock in the central block, beneath the project area. 
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Pre-Cretaceous age rocks of the Sur Series are the oldest rocks in the area.  These have been 

intruded by Cretaceous-age granite or granodiorite.  This metamorphic-granitic complex is confined 

to the central fault block, beneath the Salinas Valley and Gabilan Range.  Sedimentary rock 

formations and some volcanic units were deposited on top of the basement rocks during the 

Cretaceous and Tertiary Periods.  Subsequently, during the Quaternary Period, clastic sediments 

were deposited primarily in marine/transgression environments, which alternated with periods of 

uplift/regression during which erosion and subareal deposition occurred.  The latest uplift (and/or 

drop in sea level) occurred in Late Pliocene to Mid-Pleistocene time, leaving the sediments at nearly 

their present-day elevations.  Some of these formations have been folded and faulted by the same 

compressive forces that produced the San Andreas Fault system.  Present-day topographic surface 

features and drainage patterns were established by Mid-Pleistocene time. 

Dibblee (1971) mapped the bedrock beneath the project area as granitic rock (“gr” quartz 

granodiorite), which intruded and crystallized during Cretaceous time, 60 to 80 million years ago.  

Paso Robles Formation (“QTp”), deposited in Late Pliocene and early Pleistocene time (2 to 3 

million years ago), overlies the granitic bedrock.  The Paso Robles Formation consists of easily 

eroded sands and gravels with lesser amounts of silts and clay, deposited by running water.  The 

formation varies in thickness, from a few feet thick on top of the granitic ridges west of Paso 

Robles, up to several hundred feet thick along the existing Route 46 alignment in the eastern portion 

of the project area.  Bedding within the Paso Robles Formation is not usually apparent.  However, 

the few available exposures suggest that bedding dips generally toward the north at low angles (1 to 

2 degrees): Dibblee mapped the axis of a gentle anticline southwest of the project area. 

Old river terrace deposits (“Qa” and “Qoa”), composed of granitic gravel, sand, silt, and clay, line the 

sides of the Estrella River stream valley where it crosses the proposed highway alignment.  Modern 

stream channel deposits (“Qrs”) composed of gravel, sand, silt, and clay are present in the Estrella 

River channel. 

Climate 

The project is located in the Paso Robles Hills and Valleys sub-region of the Central California 

Coast Ranges ecological section.  The climate in the project area is semi-arid, with hot summers and 

cool winters.  The mean annual precipitation is 12 to 18 inches and the mean annual air temperature 

is about 59
o
 F.  Winters are generally mild with occasional single digit lows and average highs in 

the 60’s.  The average high temperature in the summer is 91
o
 F, with high temperatures often in the 

100’s.  Nearly all precipitation accumulates during Pacific storms between October and May, with 

the majority falling during winter months.  Vegetation in the project area primarily consists of 

grasslands and oak trees, with willow trees growing near sources of water. 
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Soil Conditions  

Boring RC-11-001 encountered approximately 20 feet of very stiff clay and sandy clay overlying 

hard clay and dense to very dense poorly graded sand and clayey sand.  Boring RC-11-002 

encountered almost 60 feet of very loose to medium dense sand and clayey sand overlying hard clay 

and dense to very dense sand and silt.  Boring RC-11-003 encountered approximately 20 feet of 

loose sand and silt overlying hard clay and very dense sand.  The observed stratigraphy is consistent 

with geologic maps of the area, which show Pleistocene aged alluvial soils of the Paso Robles 

formation overlain by more recent alluvial deposits from the drainages.  Stratigraphy comprised of 

layers of variable thickness and lateral extents are indicative of the alluvial environment in which 

they were deposited.  Particle size distribution, layer thickness, and lateral extent of deposition 

change as the velocity of water depositing the materials varies. 

Groundwater 

Boring R-11-003 was instrumented as an open-standpipe monitoring well by installing 1-1/2” 

slotted PVC pipe in the hole and backfilling the annulus with washed #8 sand.  The well intercepted 

artesian groundwater at approximately elevation 731 feet.  The static head was measured at 0.4’ 

above the ground surface the day the well was installed, July 28, 2011.  That level equates to a 

groundwater elevation of 834.3 feet.  A subsequent reading on September 16, 2011 indicated that 

the static head dropped to 3.9 feet below the ground surface, corresponding to an elevation of 830.0 

feet. 

The groundwater study conducted for the new Route 46 bridges over the Estrella River in 2008 and 

2009 indicated that groundwater elevations in the river channel ranged between 828 feet and 835 

feet when water was not actually flowing in the river. 

Scour Evaluation 

The following scour data was provided by Structures Hydraulics and Hydrology: 

Table 1: Scour Summary 

Scour Type 
Scour Depth 

(feet) 

Degradation 3.75 

Contraction Scour 2.73 

Local Scour 12.60 

Total Potential Scour in 75 years 19.08 
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The following table provides scour elevations corresponding to different load combinations: 

Table 2: Scour Elevations 

Load 

Combination 
Scour Type 

Scour 

Elevation 

(feet) 

Service 

Limit State 
100% Degradation + 100% Contraction Scour  822.42 

Strength 

Limit State 
100% Degradation + 100% Contraction Scour + 50% Local Scour 816.12 

Extreme Event I 

Limit State 
100% Degradation 825.15 

Extreme Event II 

Limit State 
100% Degradation + 100% Contraction Scour + 100% Local Scour 809.82 

The Estrella River Bridge abutments will be protected against scour with rock slope protection, so 

scour was not considered in calculating pile tip elevations at those supports. 

Corrosion Evaluation 

Representative soil samples taken during the foundation investigation were tested for corrosion 

potential.  The Department considers a site corrosive to foundation elements if one or more of the 

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

 Chloride concentration is greater than or equal to 500 ppm 

 Sulfate concentration is greater than or equal to 2000 ppm 

 The pH is 5.5 or less 

Since resistivity serves as an indicator parameter for the possible presence of soluble salts, tests for 

sulfate and chloride are usually not performed unless the resistivity of the soil is 1,000 ohm-cm or 

less. 
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Table 3: Corrosion Test Summary 

Boring Depth 
SIC 

Number 

Minimum 

Resistivity 

(Ohm-Cm) 

pH 

Chloride 

Content 

(ppm) 

Sulfate 

Content 

(ppm) 

RC-11-001 

13’-15’ C494601 1241 7.97 N/A N/A 

27’-30’ C494602 1011 7.24 N/A N/A 

34.5’-35.5’’ C494603 3995 8.44 N/A N/A 

38.5’-40’ C494604 1304 8.65 N/A N/A 

58’-60.5’ C494605 1774 8.65 N/A N/A 

109.5’-111’ C494606 1123 7.99 N/A N/A 

RC-11-002 37’-38.5’ C494607 649 7.90 14 49 

RC-11-003 

57.5’-59’ C494609 1815 8.87 N/A N/A 

67.5’-68.5’ C494611 1099 7.52 4 35 

70.3’-71.8’ C494612 2546 8.32 N/A N/A 

80.3’-81.8’ C494613 4131 8.60 N/A N/A 

Corrosive if: ≤ 1000 ≤ 5.5 ≥ 500 ≥ 2000 

Based on corrosion test results, and because the project area is not within 1000 feet of salt or 

brackish water, the site is considered non-corrosive. 

Seismic Recommendations 

The project is located within a seismically active region of California.  There are several earthquake 

faults in close proximity to the project area.  Table 1 lists the active and potentially active faults in 

the project vicinity as described in Caltran’s 2007 Fault Database.  Corresponding Moment 

Magnitudes and distances to the bridge site are also given.  A fault map is included in the 

attachments to this report. 
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Table 4: Active and Potentially Active Faults 

Fault 

Moment 

Magnitude 

of 

Maximum 

Credible 

Earthquake
1
 

Type of 

Fault
2
 

Distance to 

Fault from 

Project 

Area 

(kilometers) 

Rinconada Fault Zone (San Marcos section) 7.5 RLSS 17.1 

San Andreas Fault Zone (Parkfield section) 7.9 RLSS 21.2 

Oceanic Fault Zone 7.4 R 35.2 

West Huasna Fault Zone 7.0 RLSS 39.6 

Cambria Fault 7.0 N 37.9 

Los Osos Fault Zone (Irish Hills section) 7.0 R 46.3 

Los Osos Fault Zone (Lopez Reservoir section) 7.0 R 50.7 

San Simeon-Hosgri Fault Zone (San Simeon Fault) 7.5 RLSS 56.3 

Southern San Luis Range Fault Zone 7.2 R 56.9 

San Simeon-Hosgri Fault Zone (Hosgri Fault) 7.5 RLSS 61.1 

A design response spectrum for the project area was estimated using the 2009 Caltrans Seismic 

Design Procedure.  The procedure was developed to calculate the minimum seismic design 

requirements for bridges on State highways.  The method calculates design response spectra over a 

range of periods.  The design response spectrum is based on the envelope of a deterministic and a 

probabilistic spectrum.  The deterministic spectrum is calculated as the arithmetic average of 

median response spectra computed using the Chiou & Youngs and Campbell & Bozorgnia ground 

motion prediction equations (CY-CB GMPE).  These equations are applied to all faults in or near 

California considered to be active in the last 700,000 years (late Quaternary age) and capable of 

producing a moment magnitude earthquake of 6.0 or greater. 

The probabilistic spectrum is obtained from the 2008 USGS Seismic Hazard Map for the 5% in 50 

years probability of exceedance (or 975 year return period).  The spectral values are adjusted with a 

soil amplification factor based on an average of the Boore-Atkinson (2008), Campbell Bozorgnia 

(2008), and Chiou-Youngs (2008) ground motion prediction models.  For sites underlain by soils 

having an average shear wave velocity for the upper 30 meters of soil (VS30) of less than 300 meters 

per second, the 2009 USGS Probabilistic Seismic Hazard Analysis Interactive Deaggregation Tool 

is used to develop the probabilistic spectrum. 

                                              
1
 According to Caltrans 2007 Fault Database 

2
 LLSS=left-lateral strike-slip fault; RLSS=right-lateral strike-slip fault; R=reverse fault; N=normal fault 
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The design response spectrum was governed by the probabilistic spectrum with a soil amplification 

factor for a VS30 of 260 meters per second.  The VS30 value was determined from a P-S log of boring 

RC-11-003.  The final design response spectrum is provided in the attachments to this report. 

No known active or potentially active faults project towards or cross the highway alignment within 

the project limits.  Therefore, there is low potential for surface fault rupture to occur and no 

mitigation efforts are necessary. 

Liquefaction is a near-total loss of soil strength due to an increase in pore water pressure during 

cyclic loading, such as occurs during an earthquake.  Loose sands and gravels with 35 percent fines 

or less that have the potential of being saturated are susceptible to liquefaction. Generally, the 

younger and looser the sediment, and the shallower the water table, the more susceptible the soil is 

to liquefaction.  Sediments most susceptible to liquefaction include historical and late Holocene age 

river channel and flood plain deposits, and poorly compacted fills.  Bedrock and dense soils, 

including well-compacted fills have a low susceptibility to liquefaction.  Liquefaction is most 

prevalent in areas where groundwater lies within 30 feet of the ground surface; liquefaction rarely 

occurs in areas with groundwater deeper than 50 feet. 

The potential for liquefaction in the area of the Estrella River Bridge is moderate to high.  There is a 

high potential for strong ground shaking, groundwater is shallow, and layers of loose granular soils 

are present in the upper 30 feet of the Estrella River channel. 

Slope Stability 

The existing bridge approach embankments were evaluated for global stability by modeling the 

slopes in SLOPE/W, a slope stability computer program.  Factors of safety were calculated using 

circular failure analyses and block failure analyses.  A design factor of safety of 1.5, the minimum 

factor of safety for a Caltrans critical facility, was specified for a static analysis.  A factor of safety 

of 1.1 was specified for a dynamic analysis of slope stability with an applied horizontal seismic load 

of 0.2 g.  Caltrans Guidelines for Foundation Investigations and Reports dated June 2002 

recommends using one-third of the horizontal (PGA) with an upper limit of 0.2 g for the seismic 

assessment of slopes and retaining systems with a minimum factor of safety of 1.1. 

Embankment and foundation soil strength parameters were estimated from SPT blow counts in 

cohesionless soils, and pocket penetrometer measurements of unconfined compressive strength in 

cohesive soils.  A phreatic water surface was modeled in the slope stability analysis based on 

ground water levels observed during the subsurface investigation.  Traffic loading was modeled in 

the analysis by applying a 240-psf surcharge over the paved portion of the embankment, as specified 

in Caltrans Standard Plans. 

The approach embankment at Abutment 3 consists of loose clayey sand founded on approximately 

25 feet of very loose to medium dense poorly graded sand, clayey sand, and well graded sand; and 
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very stiff fat clay overlying hard lean clay and dense  to very dense well graded sand, silty sand, silt 

with sand, and poorly graded sand with silt.  Slope stability analyses indicate that the embankment 

in its existing condition does not meet the minimum factor of safety requirements. 

Foundation Recommendations 

It is recommended that the approach embankment at Abutment 3 be reconstructed to elevation 832 

feet.  The horizontal limits of the removal area should encompass the full width of the embankment 

footprint from the toe of the end slope to 150 feet east of the abutment.  Native material, moisture 

conditioned and compacted to 95% relative compaction, can be used to reconstruct the 

embankment.  The material shall be placed in accordance with Section 19-6, “Embankment 

Construction,” of the Standard Specifications and the construction details shown in the roadway 

plans. 

Approach embankment heights of approximately 26 feet at Abutment 1 and 27 feet at Abutment 3 

are shown on the General Plan.  Negligible settlement is anticipated at Abutment 1 because the 

proposed embankment height is not significantly higher than the existing height.  Minimal 

settlement is anticipated at Abutment 3 because the reconstructed approach embankment will be 

denser than the existing embankment.  A 30-day fill delay period is recommended at the approach 

embankment to Abutment 3 prior to driving piles to allow for consolidation.  The fill delay period 

will minimize down-drag on the pile foundations by ensuring that most of the consolidation of the 

foundation soils will occur before installation of the piles.  It is recommended that the magnitude 

and rate of settlement of the fill be monitored by periodically reading the elevation of surface 

monuments during the fill delay period. 

Caltrans Standard Plan driven open-ended pipe piles are the recommended foundation type at the 

abutments.  Class 140, Alternative W piles are proposed (Caltrans Standard Plans dated May 2010).  

16” CIDH piles are recommended at the abutment wingwalls.  96” CIDH piles are the 

recommended foundation type at the bridge bents. 

Prior to driving piles at both abutments, holes should be predrilled through the approach 

embankments in accordance with Section 49-1.06, “Predrilled Holes”, of the Caltrans Standard 

Specifications.  The holes at Abutment 1 should extend to elevation 835 feet.  The holes at 

Abutment 3 should extend to elevation 832 feet. 

The calculation of axial geotechnical capacity of the 16” CIDH piles at the abutment wingwalls 

assumed that the shafts would derive their resistance solely from skin friction.  Because the 

foundation soils have high clay content, an upper exclusion zone of one pile diameter was used in 

the calculation of pile length to account for side resistance lost due to desiccation cracking.  A lower 

exclusion zone of one pile diameter was used to account for side resistance lost due to horizontal 

stress loss under loading.  Calculations of lateral resistance were performed by Office of Bridge 
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Design – Central, Branch 6 using LPILE.  They provided the pile tip elevations reported in the Pile 

Data Table. 

The calculation of geotechnical capacity at Bent 2 assumed that an optional construction joint would 

be allowed below the embedded column rebar cage, and that the permanent casing needed to 

construct the joint would provide no geotechnical resistance.  The casing was assumed to extend 3 

column diameters (16.5 feet) below the pile cut-off elevation.  The following table summarizes the 

zones where the drilled shafts are assumed to develop skin friction.  Liquefiable soils are present to 

approximately elevation 814 feet.  The bottom of casing for the optional construction joint is below 

the liquefiable zone, so the top of the skin friction zone corresponds with the elevation at the bottom 

of the casing. 

 

Scour, Casing, and Skin Friction Zones 

Support 

Limit State Scour Elevations Casing Skin Friction Zone 

Extreme 

(feet) 

Strength 

(feet) 

Service 

(feet) 

Top 

Elevation 

(feet) 

Bottom 

Elevation 

(feet) 

Top 

Elevation 

(feet) 

Bottom 

Elevation 

(feet) 

Bent 2 
Left 825 816 822 828.5 812 812 741.5 

Right 825 816 822 828.5 812 812 741.5 

A resistance factor of 0.7 was used in calculating the required nominal resistance for the bent 

foundations at the strength limit state.  That high a resistance factor is justified because we have 

data from a pile load test on a drilled shaft at the realigned Estrella River Bridge, and the subsurface 

stratigraphy at the current project site is very similar to the site of the test pile.  The 0.7 resistance 

factor accounts for variability in soil strength between the project sites and potential differences in 

construction and inspection practice between the projects. 

Pile tip elevations for lateral loads at the bents were provided by Office of Bridge Design – Central, 

Branch 6 based on LPILE analyses. 

 

Abutment Foundation Design Recommendations 

Support Pile Type 

LRFD Service-I 

Limit State Load 

Per Support 

(kips) 

LRFD Service-I 

Limit State 

Total Load per Pile 

(Compression) 

(kips) 

Nominal 

Resistance 

(kips) 

Cut-off 

Elevation 

(ft) 

Design Tip 

Elevations 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 

Driving 

Resistance 

Required 

(kips) Total Permanent 

Abut. 1 
Class 140 

Alt. W 
2141 1802 141 280 848.0 

801.0 (a) 

840.0 (c) 
801.0 280 

Abut. 3 
Class 140 

Alt. W 
2141 1802 141 280 840.5 

791.5 (a) 

814.5 (c) 
791.5 280 
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Notes: 

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

2) The specified tip elevation shall not be raised if controlled by settlement. 

 

Abutment Wingwall Design Recommendations 

Support Pile Type 

Working Stress 

Design Load 

Per Pile 

(Compression) 

(kips) 

Nominal 

Resistance 

(kips) 

Cut-off 

Elevation 

(ft) 

Design Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 

Abut 1 

Left WW 
16” CIDH 31 60 861.9 

835.9 (a) 

834.9 (d) 
834.9 

Abut 1 

Right WW 
16” CIDH 31 60 861.4 

835.4 (a) 

834.4 (d) 
834.4 

Abut 3 

Left WW 
16” CIDH 31 60 854.1 

839.1 (a) 

835.1 (d) 
835.1 

Abut 3 

Right WW 
16” CIDH 31 60 854.2 

839.2 (a) 

835.2 (d) 
835.2 

Notes: 

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

2) The specified tip elevation shall not be raised. 

 

 

Bent Foundation Design Recommendations 

Support Pile Type 

Service-I 

Limit State 

Load 

Per Support 

(kips) 

Total 

Permissible 

Support 

Settlement 

(inches) 

Required Factored Nominal Resistance 

(kips) 
Cut-off 

Elevation 

(ft) 

Design 

Tip 

Elevations 

(ft) 

Specified 

Tip 

Elevation 

(ft) 

Strength Limit Extreme Limit 

Comp. 

(φ=0.7) 

Tension 

(φ=0.7) 

Comp. 

(φ=1) 

Tension 

(φ=1) 

Bent 2 

Left 
96” CIDH 2020 2 3226 0 2482 0 828.5 

741.5 (a-I) 

778.5 (a-II) 

775.5 (c) 

742.5 (d) 

741.5 

Bent 2 

Right 
96” CIDH 2020 2 3226 0 2482 0 828.5 

741.5 (a-I) 

778.5 (a-II) 

775.5 (c) 

742.5 (d) 

741.5 
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Notes: 

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

Limit), (a-II) Compression (Extreme Event), (b-II) Tension (Extreme Event), (c) Settlement, and (d) 

Lateral Load, respectively. 

2) The specified tip elevation shall not be raised. 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) 
Cut-off 

Elevation 

(ft) 

Design Tip 

Elevation 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 

Driving 

Resistance 

(kips) 
Compression Tension 

Abut. 1 
Class 140 

Alt. W 
280 N/A 848.0 

801.0 (a) 

840.0 (c) 
801.0 280 

Abut 1  

Left WW 
16” CIDH 60 0 861.9 

835.9 (a) 

834.9 (d) 
834.9 N/A 

Abut 1 

Right WW 
16” CIDH 60 0 861.4 

835.4 (a) 

834.4 (d) 
834.4 N/A 

Bent 2 

Left 

96” 

CIDH 
4610 0 828.5 

741.5 (a) 

775.5 (c) 

742.5 (d) 

741.5 N/A 

Bent 2 

Right 

96” 

CIDH 
4610 0 828.5 

741.5 (a) 

775.5(c) 

742.5 (d) 

741.5 N/A 

Abut. 3 
Class 140 

Alt. W 
280 N/A 840.5 

791.5 (a) 

814.5 (c) 
791.5 280 

Abut 3 

Left WW 
16” CIDH 60 0 854.1 

839.1 (a) 

835.1 (d) 
835.1 N/A 

Abut 3 

Right WW 
16” CIDH 60 0 854.2 

839.2 (a) 

835.2 (d) 
835.2 N/A 

Notes:  

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

2) Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension, (c) Settlement, and (d) 

Lateral Load. 

3) The specified tip elevation shall not be raised. 

Construction Considerations 

Abutment Locations 

For piles that are driven to the specified tip elevation and do not indicate the nominal resistance per 

the method prescribed in Section 49-1.08 of the Standard Specifications, the pile shall be re-struck 

with the same impact hammer not less than 48 hours after completion of the initial installation.  
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Prior to the monitored restrike, the pile hammer should be warmed-up by impacting another pile or 

object a minimum of 10 combustion cycles. 

The Office of Geotechnical Design North is to be contacted if the constructed pile tip elevation is 

above the specified tip elevation. 

Abutment Wingwalls 

Depending on the time of year of construction and the moisture content of the soil, caving is 

possible while drilling the holes for the CIDH piles at the abutment wingwalls.  The contractor may 

need to employ temporary casing or other construction measures to control caving. 

Bent Locations 

Groundwater was encountered during the subsurface investigation and it is anticipated that the 

contractor will encounter groundwater during CIDH pile construction.  Refer to the groundwater 

section of this report and the LOTB for details regarding groundwater elevations.  Groundwater 

elevations conveyed by this report and on the LOTB reflect groundwater levels at the time of the 

subsurface investigation.  Groundwater elevations are subject to seasonal fluctuations, and may 

occur higher or lower depending on the time of construction. 

Artesian groundwater conditions were observed at approximately elevation 731 feet in geotechnical 

boring RC-11-003.  The drilled shafts at Bent 2 will tip within 9 feet of that elevation.  The 

geotechnical boring was not conducted at the exact location of the shafts, so it is possible that 

artesian groundwater may be encountered during drilling of the shafts.  The static head of the 

artesian groundwater will likely be above ground surface elevation at the location of the shafts.   

The artesian groundwater encountered during the subsurface investigation for the new Route 46 

bridges over the Estrella River had sufficient pressure to carry sands to the surface while drilling 

some of the exploratory borings.  The contractor should anticipate having to use slurry displacement 

methods to construct the CIDH piles in order to prevent sands from heaving into the drilled holes.  

Due to concerns relating to filter cake buildup, the use of bentonite slurry shall not be allowed. 

The computation of geotechnical capacity of the drilled shafts included a contribution of resistance 

from end bearing.  Care shall be taken to ensure proper construction and cleanout of the drilled 

excavation bases.  Bases of completed foundation excavations shall be level and free of loose 

material to provide a firm bearing foundation for the CIDH piles.  The Engineer will use the 

Department's Shaft Inspection Device (SID) to inspect the bases of drilled holes if CIDH piles are 

constructed under slurry.  The SID will be used to inspect the bottom of the hole after completion of 

the drilling and clean out.  The SID will also be used to inspect the bottom of the hole after 

placement of the reinforcement cage.  If drill cuttings settle out of the slurry after placing 

reinforcement and before placing concrete in the drilled hole, the bottom of the drilled hole shall be 

cleaned.  All drilled holes shall be approved by the Engineer prior to placing concrete. 
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The Contractor shall verify that the bottoms of all drilled holes are clean.  A minimum of 50 percent 

of the base of each shaft shall have less than 1/4 inch of sediment, and the maximum depth of 

sediment or any debris at any place on the base of the shaft shall not exceed one inch.  The Engineer 

will verify that the preceding criteria are met prior to allowing the placement of concrete. 

The CIDH piles will derive most of their geotechnical capacity from skin friction.  Skin friction 

relies on a good bond between the walls of the drilled holes and the concrete of the shafts.  It is 

imperative that the borehole walls not be contaminated with remolded soil, drill cuttings, or loose 

materials.  Furthermore, there is cause for concern that some sidewall softening will occur in 

borings through clay soils.  Sidewall overreaming shall be performed when the time for shaft 

excavation exceeds 36 hours (measured from the beginning of excavation below the casing when 

casing is used) before the start of concrete placement.  Sidewall overreaming shall also be 

performed when the sidewall of the hole is determined by the Engineer to have softened due to the 

excavation methods, swelled due to delays in the start of concrete placement, or degraded because 

of slurry cake buildup.  Overreaming thickness shall be a minimum of 1/2-inch and a maximum of 3 

inches.  Overreaming may be accomplished with a grooving tool, overreaming bucket, or other 

equipment approved by the Engineer.  If overreaming is required as a result of the excavation time 

exceeding the time limit specified herein, or as a result of excavation methods not in compliance 

with the approved Drilled Shaft Installation Plan, the Contractor shall bear the costs associated with 

both sidewall overreaming and additional drilled shaft concrete related to overreaming. 

Caving conditions are anticipated in the upper layers of earth materials in the Estrella River channel.  

Furthermore, during the subsurface investigation loss of drilling fluid was noted while drilling 

through the loose surficial soils in the river channel.  Temporary casing may be necessary during 

construction of the CIDH piles to maintain a head of water in the drilled holes and to prevent soils 

from caving into the holes.  The casing may need to extend deeper than would otherwise be 

necessary for the construction of the optional joint between the drilled shaft rebar cage and the 

column rebar cage. 
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Project Information 

Standard Special Provision S5-280, “Project Information”, discloses to bidders and contractors a list 

of pertinent information available for their inspection prior to bid opening.  The Department makes 

the following supplemental project information available: 

Supplemental Project Information 

Means Description 

Included in the Information Handout Foundation Report for the Estrella River Bridge dated 

April 2, 2012 

Available for inspection at the District Office None 

Available for inspection at the Transportation 

Laboratory 
None 

Available for inspection at _____; telephone (___)   -

___ 
None 

Available as specified in the Standard Specifications  

Available at: 

http://www.dot.ca.gov/hq/esc/oe/weekly_ads/index.php 

 

Items listed to be included in the Information Handout will be provided in Acrobat (.pdf) format to 

the Addressee of this report via electronic mail. 
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Estrella River Bridge (Replace)
Bridge No. 49-0255 SDC Controlling Procedure : USGS Deaggregation Tool

Period (s) SDC 

0.010 0.551

0.020 0.593

0.030 0.636

0.050 0.720

0.075 0.827

0.100 0.933

0.120 0.972

0.150 1.032

0.200 1.131

0.250 1.119

0.300 1.108

0.400 1.026

0.500 0.943

0.750 0.876

1.000 0.780

1.500 0.620

2.000 0.459

3.000 0.310

4.000 0.227

5.000 0.183

Deterministic Procedure Data

Fault San Andreas (Parkfield Seg.)/Rinconada (San Marcos Seg.) Rrup 21.2/17.1 km

Fault ID 312/400 Rjb 21.2/17.1 km

Style RLSS/RLSS Rx 21.2/17.1 km

Mmax 7.9/7.5 VS30 260/260 m/s

Dip 90/90 deg Z1.0 N/A m

ZTOR 0/0 km Z2.5 N/A km

Notes

ARS curve was modified for Near Fault Directivity Effect (SDC Section 6.1.2.1)
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MATERIAL PROPERTIES SUMMARY
Estrella River Bridge (Replace)

Bridge No. 49-0255

    

BORING RC-11-002 RC-11-003

STATION 28+92 26+77

LINE FR-2 FR-2

DISTANCE FROM LINE (Rt. or Lt.) 10' Lt. 21' Rt.

DATE SAMPLED 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/7/2011 6/8/2011 7/26/2011

SAMPLE ID C494601 C494602 C494603 C494604 C494605 C494606 C494607 C494608

DEPTH OR ELEVATION (FEET) 13'-15' 27'-30' 34.5'-35.5' 38.5'-40' 58'-60.5' 109.5'-111' 37'-38.5' 35.3'-36.8'

USCS CLASSIFICATION CL CL SP-SC CL SC CH CH CH

50 mm (2")

38 mm (1 1/2")

25 mm (1") 100

19 mm (3/4") 99 100

12 mm (1/2") 97 99

9.5 mm (3/8") 95 98

4.75 mm (No. 4) 90 100 97

2.36 mm (No. 8) 84 100 98 96

1.18 mm (No. 16) 79 99 91 95

600 m (No. 30) 75 99 64 100 94

300 m (N0. 50) 71 99 27 100 95 93

150 m (No. 100) 65 95 11 98 67 100 92

75 m (N0. 200) 59 80 6 83 44 98 91

5 m 36 34 6 26 24 53 49
1 m 25 7 3 13 11 5 19

LIQUID LIMIT 46 42 42 36 56 69

PLASTICITY INDEX 27 18 20 15 28 36

RESISTIVITY (ohm-cm) 1241 1011 3995 1304 1774 1123 649

pH 7.97 7.24 8.44 8.65 8.65 7.99 7.90

CHLORIDES (ppm) N/A N/A N/A N/A N/A N/A 14

SULFATES (ppm) N/A N/A N/A N/A N/A N/A 49
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MATERIAL PROPERTIES SUMMARY
Estrella River Bridge (Replace)

Bridge No. 49-0255

    

BORING

STATION

LINE

DISTANCE FROM LINE (Rt. or Lt.)

DATE SAMPLED

SAMPLE ID

DEPTH OR ELEVATION (FEET)

USCS CLASSIFICATION

50 mm (2")

38 mm (1 1/2")

25 mm (1")

19 mm (3/4")

12 mm (1/2")

9.5 mm (3/8")

4.75 mm (No. 4)

2.36 mm (No. 8)

1.18 mm (No. 16)

600 m (No. 30)

300 m (N0. 50)

150 m (No. 100)

75 m (N0. 200)

5 m
1 m

LIQUID LIMIT

PLASTICITY INDEX

RESISTIVITY (ohm-cm)

pH

CHLORIDES (ppm)

SULFATES (ppm)

P
I

C
O

R
R

O
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IO
N

D
E

S
C

R
IP

T
IO

N
P

A
R

T
IC

L
E
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IZ

E
 A

N
A

L
Y

S
IS

7/26/2011 7/26/2011 7/26/2011 7/26/2011 7/26/2011 7/26/2011

C494609 C494610 C494611 C494612 C494613 C494614

57.5'-59' 65.3'-66.8' 67'-68.5' 70.3'-71.8' 80.3'-81.8' 91'-91.8'

CL CH CH CL SC CL

100

100 100 100 99 100

98 96 99 96 96

95 94 100 99 87 94

91 93 99 96 74 91

82 90 98 83 54 88

68 82 94 63 37 86

59 73 85 57 30 82

31 18 52 37 18 25

15 1 14 16 8 11

46 58 66 41 24 37

26 28 40 23 10 14

1815 1099 2546 4131

8.87 7.52 8.32 8.60

N/A 4 N/A N/A

N/A 35 N/A N/A

21' Rt.

FR-2 Line (Frontage Road CL)

26+77

RC-11-003

Attachment 5
 Page 2 of 2



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LOG OF TEST BORINGS 
05-SLO-46- 39.9/40.1 

05-330751 

ATTACHMENT 6 
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the Caltrans Soil & Rock Logging, Classification, 
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LOG OF TEST BORINGSM. Finegan D. Appelbaum

3657

PLAN

1" = 20’

05-330754

49-0255

6-30-13

R=1500.00

24
25 26 27 28 29 30

E
C

 2
4

+
8

2
.4

1

"FR2" Line

N88^26’26"E

SLO46 100-57

EL.=866.98

SLO46 PM40.01

EL.=860.51

N 2,435,285.27

E 5,815,951.93

N 2,435,272.65

E 5,815,471.33

To Paso Robles

To Shandon

Frontage Road

E
s
t
r
e
l
l
a
 
R

i
v
e
r

4.5

RC-11-001

4.5

RC-11-002

4.5

RC-11-003

46

ESTRELLA RIVER BRIDGE (REPLACE)

39.9/40.1

0500020217 1

D. Appelbaum

1 OF 6

EXISTING

BRIDGE

N

o

.

 

4

9

-

0

0

3

3

08-26-11 10-07-11

R. Turner

EL.=866.98 (NGVD29)

EL.=860.51 (NGVD29)

10-17-11
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UNIT:
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CONTRACT NO.:
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M. Finegan D. Appelbaum

3657

PROFILE

Horiz: 1" = 10’

Vert:  1" = 10’

LOG OF TEST BORINGS

6-30-13

730

740

750

760

770

780

790

800

810

820

D. Appelbaum

0500020217 1 05-330754

49-0255

39.9/40.1

ESTRELLA RIVER BRIDGE (REPLACE)

2 OF 6

08-26-11

46

25+00 26+00

SILTY CLAY (CL-ML); hard; dark greenish gray; moist; PP=4.0-4.5 tsf.

CLAYEY SAND (SC); very dense; yellowish brown; moist; fine SAND; little fines.

865.1’
4.5

3
0

’
 R

t
 S

t
a
 2

5
+

2
8

�
 
F

R
-
2

3 1.4

2 1.4

6 1.4

25 1.4

27 1.4

41 1.4

35 1.4

33 1.4

32 1.4

36 1.4

29 1.4

25 1.4

56 1.4

32 1.4

72 1.4

20 1.4

37 1.4

44 1.4

74 1.4

28 1.4

64 1.4

55 1.4

1.4

50/5 1.4

86/10

iER = 68%

6-7-11

Terminated at Elev 741.6’

-calcite nodules.

RC-11-001

PA PI CR

PA PI CR

PA PI CR

PA PI CR

PA PI CR

PA PI CR

-moderately cemented with calcite.

SANDY lean CLAY (CL); strong brown; moist; from coarse to fine SAND; few coarse and fine subangular GRAVEL.

Well-graded SAND (SW); dense; light olive brown; wet; subangular SAND.

Lean CLAY (CL); very stiff; light olive brown; moist; calcite veins; PP=3.0 tsf.

Poorly graded SAND (SP); very loose; light yellowish brown; dry; medium and fine SAND.

-scattered layers of lean CLAY (CL): very stiff; dark olive brown; moist; PP=3.5 tsf.

Lean CLAY (CL); hard; olive brown; moist; PP=4.5 tsf.

Lean CLAY with SAND (CL); hard; olive brown; moist; fine SAND; PP>4.5 tsf.

CLAYEY SAND (SC); dense; olive brown; moist; medium and fine SAND; little fines.

Poorly graded SAND (SP); dense; olive brown; wet; fine SAND.

Lean CLAY with SAND (CL); hard; very dark greenish gray; moist; fine SAND; calcite veins; PP>4.5 tsf.

Poorly graded SAND (SP); dense; olive brown; moist; medium and fine SAND.

Lean CLAY (CL); hard; very dark greenish gray; moist; calcite veins; PP>4.5 tsf.

CLAYEY SAND (SC); dense; olive brown; moist; medium and fine SAND; little fines.

Lean CLAY with SAND (CL); hard; very dark greenish gray; moist; fine SAND; calcite veins; PP>4.5 tsf.

Lean CLAY (CL); hard; very dark greenish gray; moist; few fine SAND; PP>4.5 tsf.

Poorly graded SAND (SP); very dense; very dark greenish gray; wet; medium and fine SAND; trace fine subangular and subrounded GRAVEL.

Lean CLAY (CL); hard; very dark greenish gray; moist; few fine SAND; calcite veins; PP>4.5 tsf.

-olive brown.

-light olive brown.

Poorly graded SAND (SP); very dense; yellowish brown; moist; medium and fine SAND; trace fines; trace fine subrounded GRAVEL.

Poorly graded SAND with GRAVEL (SP); very dense; yellowish brown; moist; medium and fine SAND; little fine subrounded GRAVEL; trace fines.

Ground water encountered but not measured.

860

850

840

830

820

810

800

790

780

770

760

750

740

730

830

840

850

860

FOR PLAN VIEW, SEE

"LOG OF TEST BORINGS 1 OF 6"

27+00

CLAYEY SAND (SC); very dense; dark greenish gray; moist; from coarse to fine subangular SAND; little fines; trace fine subrounded GRAVEL.

CLAYEY SAND (SC); dense; dark greenish gray; moist; from coarse to fine subrounded SAND; little fines; trace fine subrounded GRAVEL.

Poorly graded SAND with CLAY (SP-SC); dense; olive brown; wet; medium and fine SAND.

CLAYEY SAND (SC); dense; very dark greenish gray; moist; fine SAND; some fines.

Poorly graded SAND (SP); dense; very dark greenish gray; wet; medium and fine SAND; trace fine subangular GRAVEL.

Poorly graded SAND with GRAVEL (SP); very dense; olive brown; wet; medium and fine subangular SAND; little coarse and fine subrounded GRAVEL, 1-1/2" maximum.

Lean CLAY (CL); hard; olive brown; moist; few fine SAND; PP=4.5 tsf.

Fat CLAY (CH); hard; greenish gray; moist; trace fine SAND; PP>4.5 tsf.

10-07-11

R. Turner

Lean CLAY with SAND (CL); hard; olive brown; moist; medium and fine SAND; PP=4.5 tsf.

Lean CLAY with SAND (CL); hard; olive brown; moist; fine SAND; PP=4.5 tsf.

10-17-11
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UNIT:
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POST MILE

0 1 2 3 X X

SHEET OF

CONTRACT NO.:

REVISION DATES

DISREGARD PRINTS BEARING
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M. Finegan D. Appelbaum

3657

PROFILE

Horiz: 1" = 10’

Vert:  1" = 10’

LOG OF TEST BORINGS

6-30-13

D. Appelbaum

0500020217 1 05-330754

49-0255

39.9/40.1

ESTRELLA RIVER BRIDGE (REPLACE)

08-26-11

46

26+50 27+50 28+50

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

FOR PLAN VIEW, SEE

"LOG OF TEST BORINGS 1 OF 6"

Poorly graded SAND (SP); loose; light yellowish brown; dry; fine SAND.

SILT (ML); loose; brown; moist.

Poorly graded SAND (SP); loose; brown; moist; medium and fine SAND.

-trace fine subrounded GRAVEL.

Poorly graded SAND (SP); medium dense; dark gray; moist; medium and fine SAND.

Well-graded SAND (SW); dense; dark gray; moist; from coarse to fine subangular SAND; trace fine angular GRAVEL.

Fat CLAY (CH); soft; dark gray; moist; trace organics.

Lean CLAY with SAND (CL); hard; light olive brown; moist; fine SAND; PP>4.5 tsf.

SILTY CLAY (CL-ML); hard; yellowish brown; moist; PP>4.5 tsf.

1.44

1.49

1.411

1.424

1.419

1.40

1.421

1.457

1.454

1.454

1.488

1.435

1.441

1.421

1.439

1.447

1.431

1.448

1.4

1.463

1.486

1.481

1.429

1.442

50/6 1.4

1.497/10

105

iER = 

7-28-11

Terminated at Elev 682.1’

97%

Installed Piezometer 7-28-11

4.5

RC-11-003

833.9’

-medium dense; dark gray.

-trace fines.

PA

PA

PA

PA

PA

PA

PA PI

PI

PI

PI

PI

PI

PI

CR

CR

CR

CR

-dense.

2
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’
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t
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t
a
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+

7
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�
 
F

R
-
2

Fat CLAY (CH); medium stiff; dark gray; moist; PP=1.0 tsf.

-strongly cemented with calcite.

-light olive brown; specks of calcite.

Lean CLAY (CL); hard; light olive brown; moist; calcite nodules; PP>4.5 tsf.

-grayish brown.

-light olive brown.

-olive brown.

SANDY lean CLAY (CL); hard; gray; moist; medium and fine SAND; PP=4.5 tsf.

SANDY lean CLAY (CL); hard; light olive brown; moist; fine SAND; PP>4.5 tsf.

Lean CLAY (CL); hard; olive brown; moist; PP>4.5 tsf.

-olive brown.

Lean CLAY with SAND (CL); hard; light olive brown; moist; from coarse to fine SAND; PP>4.5 tsf.

-olive brown; specks of calcite.

830

3 OF 6

GWS Elev 834.3’

7-28-11

Poorly graded SAND with CLAY (SP-SC); very dense; dark greenish gray; moist; medium and fine SAND.

Well-graded SAND with CLAY (SW-SC); dark gray; moist; subangular SAND.

Fat CLAY (CH); hard; dark gray; moist; trace SAND, from coarse to fine; trace fine GRAVEL; PP=4.0-4.5 tsf.

Well-graded SAND (SW); very dense; dark greenish gray; moist; subangular SAND; few coarse and fine subrounded GRAVEL, maximum 2".

Well-graded SAND with GRAVEL (SW); very dense; olive brown; moist; angular SAND; little coarse and fine subangular and subrounded GRAVEL, maximum 1-1/4"; trace fines.

Fat CLAY with SAND (CH); hard; light olive brown; moist; fine SAND; PP>4.5 tsf.

CLAYEY SAND (SC); very dense; olive brown; moist; medium and fine SAND; some fines; trace coarse and fine subangular and subrounded GRAVEL, maximum 1-1/2".

-strongly cemented with calcite in sporatic 0.2’ layers.

Well-graded SAND with GRAVEL (SW); very dense; olive brown; moist; subangular SAND; little fine subangular and subrounded GRAVEL.

10-07-11

R. Turner

10-17-11         

Poorly graded SAND (SP); very dense; light olive brown; wet; medium and fine SAND; encountered artesian ground water.

Well-graded SAND (SW); very dense; wet; angular and subangular SAND; few coarse and fine subangluar and subrounded GRAVEL, maximum 2".

        10-19-11
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M. Finegan

3657

PROFILE

Horiz: 1" = 10’

Vert:  1" = 10’

LOG OF TEST BORINGS

6-30-13

D. Appelbaum

0500020217 1 05-330754

49-0255

39.9/40.1

ESTRELLA RIVER BRIDGE (REPLACE)

08-26-11

46

FOR PLAN VIEW, SEE

"LOG OF TEST BORINGS 1 OF 6"

29+00 30+00 31+00

850

840

830

820

810

800

790

780

770

760

750

740

730 730

740

750

760

770

780

790

800

810

820

830

840

850

Poorly graded SAND (SP); very loose; dark grayish brown; moist; medium SAND; trace organics.

CLAYEY SAND (SC); very loose; dark grayish brown; moist; medium and fine SAND; some fines; trace fine subrounded GRAVEL; trace organics.

SANDY fat CLAY (CH); very stiff; grayish brown; moist; fine SAND; trace organics; PP=2.0-2.25 tsf.

Well-graded SAND (SW); medium dense; grayish brown; moist; subangular and subrounded SAND.

Poorly graded SAND (SP); loose; grayish brown; moist; medium and coarse angular SAND.

SANDY lean CLAY (CL); hard; grayish brown; moist.

SILT with SAND (ML); very dense; mottled yellowish brown and gray; moist;  fine SAND.

Lean CLAY (CL); hard; gray; moist; few fine SAND.

4.5
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RC-11-002

859.3’

1.43

1.44

1.42

1.43

1.41

1.45

1.41

1.418

1.414

1.47

1.426

1.433

1.436

1.446

1.435

1.423

1.418

1.429

1.472

1.424

1.434

1.446

1.4

1.4Ref

63/11

iER = 68%

Ground water encountered but not measured.

Terminated at Elev 735.8’

6-8-11

-mottled very dark grayish brown and yellowish brown; trace organics.

-gray; moderately cemented with calcite.

CR

720

4 OF 6M. Jurasius

720

10-07-11

Well-graded SAND (SW); very loose; yellowish brown; moist; subangular SAND; few fine subrounded GRAVEL.

CLAYEY SAND (SC); very loose; yellowish brown; moist; fine SAND; some fines.

CLAYEY SAND (SC); very loose; very dark grayish brown; moist; fine SAND; some fines.

Poorly graded SAND with GRAVEL (SP); loose; very dark gray; moist; medium SAND; little coarse and fine rounded GRAVEL.

Well-graded SAND with GRAVEL (SW); medium dense; yellowish brown; moist; angular SAND; some coarse and fine rounded GRAVEL; trace organics.

Well-graded SAND with GRAVEL (SW); dense; yellowish brown; moist; subangular SAND; some coarse and fine subrounded GRAVEL.

SILTY SAND (SM); dense; dark yellowish brown; moist; fine SAND; some fines.

Well-graded SAND (SW); dense; yellowish brown; moist; subangular SAND; trace fine subangular GRAVEL.

Lean CLAY (CL); hard; yellowish brown; moist.

Well-graded SAND (SW); dense; yellowish brown; moist; subangular SAND; scattered layers of SILTY SAND with GRAVEL.

SILTY SAND (SM); very dense; yellowish brown; moist; fine SAND; little fines.

Poorly graded SAND (SP); medium dense; yellowish brown; moist; medium and fine SAND.

SILT with SAND (ML); medium dense; yellowish brown; moist; fine SAND.

Lean CLAY (CL); hard; dark yellowish brown; moist; PP>4.5 tsf.

-mottled yellowish brown and grayish brown; moderately cemented with calcite.

-dark yellowish brown; non cemented.

Poorly graded SAND with SILT (SP-SM); dense; yellowish brown; moist; medium and fine angular SAND.

Well-graded SAND (SW); very dense; yellowish brown; moist; angular SAND; few fine angular GRAVEL.

R. Turner

10-17-11

ASPHALT CONCRETE.
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ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
ti

o
n

 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev

Terminated at Elev

Size of Sampler 

(inches)

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Crumbles or breaks with handling or 

little finger pressure.

Crumbles or breaks with considerable 

finger pressure.

Will not crumble or break with finger 

pressure.

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Terminated at Elev Terminated at Elev

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol
Description

A 

D

O

Hole

Type

BOREHOLE IDENTIFICATION

S
iz

e
S

iz
e

Size

CPT

HD 

HA

Hand driven (1-inch soil tube)

Hand Auger

Rotary drilled diamond coreR

Other (note on LOTB)

Auger Boring (hollow or solid stem 

bucket)
Size

R 

RW

RC

P

Rotary drilled boring (conventional)

Rotary drilled with self-casing wire-line

Rotary core with continuously-sampled, self-casing wire-line

Rotary percussion boring (air)

Less than 0.25 Less than 0.12

3 1

Shear Strength

(tsf)

0.12 - 0.25

Less than 0.12

Blows per 12 in.

(Using 28 lb hand 

hammer with a 12 in.

drop or as noted)
Driving rate in

seconds per 12 in.

(using a Stanley

MB 156 percussion

hammer and a 2.2 in.

cone, or as noted)

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONE PENETRATION TEST (CPT) BORING

Pocket

Penetrometer

Measurement, PP, (tsf)

Torvane

Measurement, TV, (tsf)

Vane Shear

Measurement, VS, (tsf)

GS LOTB SOIL LEGEND

                      

Tip Bearing (tsf)
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

UC

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

APPARENT DENSITY OF COHESIONLESS SOILS

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

Silt and Clay

1/300 - 1/64

Less than 1/300

1/5 - 3/4

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

5

10

30

50

0

5

10

30

-

-

-

-

Greater than 50

Very Loose

Loose

Medium Dense

Dense

Very Dense

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

GS LOTB SOIL LEGEND
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Br No. 49-0033L
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LOAD TEST PILE LOCATION

SCALE: 1" = 50’

ESTRELLA RIVER BRIDGE

Br No. 49-0255

 Load Test Pile
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8.  Revised Structures Final Hydraulic Report for Estrella River Bridge, Bridge 

Number 49-0255 dated November 2, 2011 
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9.  Underground Classification Number: C011-079-13T for Estrella River Bridge, 

Bridge Number 49-0255 dated July 12, 2012 
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UNDERGROUND CLASSIFICATION NUMBER: C011-079-13T 
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10.  Alternative Flared Terminal Systems 
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ALTERNATIVE FLARED TERMINAL SYSTEM 

 

TYPE FLEAT TERMINAL SYSTEM 

TYPE SRT TERMINAL SYSTEM 
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TABLE A 
POST orrSET DIMENSIONS 	 71/~' 

3'-5" System 
Post NO. End Offset ~x nut ana washer 

<42" 1/ ~~) thr-eoded end 

27 .. " 
Pavement or 

ground j ine - %" ¢ Hex heao bolt. 


, 1 .." 16' 4"

6!.-"-I lOW' AttaCh roil element to post.3 6" M9CR element Sear-jng Plate (See Note 8)rot" 21.." 
~ ~ 	 71j.. " x 5 'h" x 3'-9" 

wood post~ 0 Top of 

See Note 12 


Hex nut and wosherM8GR elementM8GR element on threaded end ~IC72 
--- %" 0 Hex ileaC! bolt (No ~ 

Hex nut and waSher 	 Hex nut wosller on bol t head) Attach I r--- Steel foundation tube TS 8 x 6 x ¥16 
threo(led end 	 and waSher roil element to post. '-' ~'-6" length, See Note 1 1 


Pavement Pavement or 
 on threaded ----- 2 3/8" ¢ hole 

ground gr"ound line 
 end 

SECTION O-D'-L---h19?t-1-" %". Hex --LL..--tIj3J3tI-" %" • Hex 'l~B :h~~k stee' p'oteheod heM 

bolt (No waSher- on bolt [No wosher on c: AttaCh 


(Ter-minal Section 

3 1H' 
 ~ I I steel soil plate3Yz"bolt head). Attach bolt head). Extend 	 not shOwn) NOTES:'":' i to steel fOundation tuDe 

bloCk to post. Do 	 bel t thr-ough post. 
"f I I 05 shOwn in section 0-0.B" 1. 	For additional detailS of Ter-minal System (Type SRT), refer- to the 

manufactur-er-'s installation instr-uctians.
not attach r-ai I 	 blOCk and rai I 

6"' , B' x 6 ~o",1 r element to bloCk 6" x 8" x 6'~0' element. I r--- Steel fOundation tube I\) 
WOOd post l~ and post. wood pas t -----------u ,_, T5 8 x 6 x 1'16 	 '2, The post offset dimensions or-e given to the center- of the tr-offic face o4'-6" length, See Note 11 of the bloCk, except at the fir-st two posts, where the dimension is to 

SECT ION A- A SECTION B-B SECTION C-C the center- of the trof f ie face of the pos t. Off se t poi nt S are to be o 
located by chQr-d measur-ements at the bOCk of the rai I equal to the en 

Limits of metal nominal post spocings Shown. Posts are to be set oppr-ox imotely
guor-d r-ai I jng or radial to the roiling at each post locations, 
metal borl'ier- en 

-vi' Se~a~I~~~ 5 I Pay LimiTS for- Terminal System (Type SRT) 3. 00 not attaCh roil elements to posts 7 and 8. -I 
~. Attach stl"ut to Post Nos. 1 and 2 foundation tubes with %" Ii hex » 

reod bolts, wosher-s ond he>: nuts. Bolts e>:teno through the str-ut. 
AttaCh Str-ut to roundotion Tube witi"l 
Bolt Head on this side (See Note 4). ~ 	 Zsteel foundation tUDe, and wood posts. 

C-End Section, 5. for- the lengTh and type of metal beam guard r-oi I ;ng or- metat bor-r-ierSTeel Str-UT See Note 10. I"oiling the ter-minot sySTem is attached to, see tr-.e Project Plans. » 
--J ~ 6. Attach roil element to this post and block.. Poyment for this post,(Xl 	 Slot Guor-d block and har-dwor-e is included in payment for- the type of r-oiling or cSee Note 7 ror- typiCal grading bor-rier- the ter-mino. system is attoched to, not por-t of payment for


r-eQuir-ements. see Ter-minot System (Type SRT). 

Type 11 e layout on 'tJ 

Standar-d Plan A77[1. 7. The deflector- angle of tne slot guor-d is to be positioned immediatley 
 r

downstr-eom of the Slots. 
,~ 	 » 

8. 	For- Dearing plate or-ientotion. r-efer- to the manufoctur-er-'s installation 
instr-uctions. z 

Edge of paved snouloer or offset 
line of edge of traveled way. 9. ~~~F t~~~C~17 ~~eS~:iet:i~f t~;;~~g~ds~~~~~. ~~~h s~~~~~r-~a~i~~' A~~~ the A77E, 1)11

for- typiCal use of this ter-minOI system with single thr-ie Deom bar-r-ier-. ...., 
~ Dir-ection of Travel ...., 

10. A complete wr-op or-ound end section may continued to be used in 
existing instollations. New installations ShOll be constl"uctea with the r-"Y ~ ¥<I wr-op end section shown. 	 ~ 

11.A 	6'-0" length steel foundation tube, TS 8 x 6 x 1;6 withOut 
a soil plate, may be furniShed and installed in place of the ~·-6" 
length steel foundation tuDe and SOil plate SMwn. Minimum 
emt>edment of the 6'-0'· length tuDe Sholl be 5'-9". A %" ¢ hex head 
Dolt and nut ShOll De installeo in the hole in 6'-0" length tuDe 
to Keep the woad POST fl"om dropping into tne tuDe...... ~- a~:!i? 

12.wher-e site conditions will not accommOdate use of tne standor-d 
4·-0" system end offset, 3'-0·· or )'-0'· system end offsets, 
as appl icable, may be used. See Tobie A for post offset dimensionsiY~ Eli 1~ti1 a aUff Ir- i~5---c',~i~~i£~;L fol" 3'-6" and 3"-0'· system end offsets. 


Ilh•• Note 6 1'1 

i II II 
 5 TA TE OF CALIFORNIA 

DEPARTMENT OF TRANSPORTATION
II II II II 	 with yOke 

U U U U\ ,.~l,", " ~ 	
-J)Gr-ouno Line METAL BEAM RAILING ~ ~ ~ ~ Foundation 

~ Tube TERMINAL SYSTEM--JJ 	 (TYPE SRT)ELEVATION 

TERMINAL SYSTEM (TYPE SRT) 	 NO SCALE 
(8 Post System) 


See Note 9 
 A77L1 



To ip 10 II'e Co/trrm:; web sHe. qJ to: ttlwIWWIIIIkI£tJJ}OI 

A t tach Impoc t Head 
to wood Post No.1 
with log sCr'"ews. 

Impact HeOel 

~~; ~~g~C~11 ~r~g;~~tr~~uirements, 
Standard Plan A77E1. 

Edge of poved shoulder 
or offset I jne of edge of 
traveled way. NOTES: 

1. 	For additional details of Tel'"minal System (Type FLEAT), 
refer ta the manufacturer's installation instl'"uctions.See Pay limits fol'" Tel'"minol System (Type Fl£AT) Guard roi I element 

Nate 3 	 exit on tr'"offic side 

2. Terminal System (Type Fl£AT) not to be used where 
~ Oil'"ection of adjacent traffic extrusion of the roil on the front side of the 

instal lotion would be in the path of pedestrian tl'"affic.PLAN 
3. 	For the length and type of metal beam gUOl'"d I'"ai ling 

or metal borrier r'"oi I lng the tel'"minol system is 
attaChed to. see Project Plans. For typical use of 
this terminal system with guord roiling, see the A77E, I\) 
A77F and A77G Series of the 5tondOl'"d Plans. o 

Wood Post No.1, j!j. Attach roil element to this post and blOCk.. Payment o
See Sections A-A 
ond B-B. 	 f~r'"~;~!rfta~~:.- bi~~~i~~? s~ts\aec::j7~y~I'"~~~~~).iS inCluded at 

Pavement or en ....,.II .. \ ~ ~ ~ ~ ~ 1:)1- =-;rr=-AnchOC CODle 
Wood Z
Post 
No.4 C,. 

Wood Post. NOS. 5. 6CXl 	 :zIcir-
ond 7, See Section 0-0.N Wood Post No.3, C 

See Section 0-0. 
ELEVA TION 0-

TERMINAL SYSTEM (TYPE FLEAT) 	 r ,. ~ 
w-Beam rail 	 Z 

Wood ,.7 112"
Post 6" x 8" x l' - 2"

Impact Wood .-l r Woad Block %" ¢ 1'-6" ....Head Post o/a" x 10" Bolt and Ys" nut 
1" Hex with (1) washer ....H.G.R. Bolt and

B" x B" 

%" x 10" 	

undel'" nut only.Nut with Va" nut with 6" )( 8" )( 6'-0" 	 r 
x %" Bearing 

.~ 	
(1) ....osher (1) washel'" under WOOd Post------....... 
 U'IPlate --___.. nut only 


Pavement o~l" Hex Nut 

Pipe Sleeve 

Povement or 

grounel line~~ith (1) washer" 
 ground line 

%" I< 7 11z" Ground Strut 

Hex head bol t 

and %" Nut 


Hex Heod Bo I t and
%" ~ x 7112'. Soi I Tube 
Hex Head Bo I t TS 8" x 6" x Ya" %" nut with 


Soi I Tube 
 (2) washers 

TS 8 x 6 x Ya, 

1)'-0" length 


with %" nut 6'-0" length 

SECTION D-D 
Post No.3 through No.7. 

STATE OF CALJFORNIA 
DEPARTMENT OF TRANSPORTA TlON 

-J) 

MET AL BEAM RAILING
SECTION A-A SECT [ON 8-8 SECTION C-C 


Post NO.1 Por"tiol view Post NO.1 at Post No.2 
 TERMINAL SYSTEM 
<TYPE FLEAT) 

NO SCALE 

A77L5 

http:s~ts\aec::j7~y~I'"~~~~~).iS
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