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INFORMATION HANDOUT 
For Contract No. 05-4482U4 

At 05-SB-101-2.2/3.3 

Identified by 

Project ID 0500000543 

PERMITS 

City of Carpinteria, Coastal Development Permit / Conditional Use Permit 

U.S. Fish and Wildlife Service Biological Opinion: Tidewater Goby 

National Oceanic and Atmospheric Administration (National Marine Fisheries Service), Biological Opinion: 
Steelhead Trout 

United States Army Corps of Engineers 404 Individual Permit 

WATER QUALITY 

Central Coast Regional Water Quality Control Board, Water Quality Certification 

AGREEMENTS 

California Department of Fish and Wildlife, Streambed Alteration Agreement 
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05-4482U4 
05-SB-101-2.2/3.3 
Project ID 0500000543 

MATERIALS INFORMATION 

Summary of Foundation Recommendation Reports: 

• Foundation Report for Carpinteria Creek Bridge dated May 5, 2014

• Final Hydraulic Report for Carpinteria Creek Bridge and Via Real Bridge dated June 14, 2012

• Foundation Report for Via Real Bridge dated May 5, 2014

• Foundation Report for Casitas Pass Road Bridge dated May 5, 2014

• Foundation Report for Linden Avenue Overcrossing dated May 5, 2014

• Retaining Wall B Foundation Report dated January 22, 2014

• Retaining Wall C Foundation Report dated January 28, 2014

• Retaining Wall D and Sound Wall B4 Foundation Report dated January 28, 2014

• Retaining Wall I Foundation Report dated March 28, 2014

• Retaining Wall J Foundation Report dated January 22, 2014

• Retaining Wall K Foundation Report dated January 22, 2014

• Retaining Wall L Foundation Report dated January 22, 2014

• Retaining Wall M Foundation Report dated January 22, 2014

• Sound Wall B2 Foundation Report dated January 22, 2014

• Sound Wall B7 Foundation Report dated January 22, 2014

• Sound Wall B9 Foundation Report dated January 22, 2014

Manufacturer’s Instructions 

• Wing-Gate (Automatic Retractable Screen)

• Connector Pipe Screen

• LNI Custom Manufacturing Bus Shelter

• LEDTronics LED Acorn Light Bulb

• BEGA Street Lighting Fixtures

• Urban Accessories Kiva Tree Grate

Water Source Information 

• Carpinteria Valley Water District

Transition Detail for 31” Terminal System 

American Public Works Association (APWA) Standard Plan No. 635 & 636 

ADL Concentrations and Data Mapping 





















































































































































































































































































































 
 
 

 

November 4, 2015 
 
Mr. Larry Bonner 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA 93401 
Email: larry.bonner@dot.ca.gov 
 

VIA ELECTRONIC MAIL 

Dear Mr. Bonner: 
 
WATER QUALITY CERTIFICATION NUMBER 34215WQ10 FOR THE LINDEN AVENUE-
CASITAS PASS ROAD INTERCHANGES PROJECT, SANTA BARBARA COUNTY  
 
Thank you for the opportunity to review your July 2, 2015 application for water quality 
certification of the Linden Avenue-Casitas Pass Road Interchanges Project (Project).  The 
application was completed on July 8, 2015. The project, if implemented as described in your 
application and with the additional mitigation and other conditions required by this Clean Water 
Action Section 401 Water Quality Certification (Certification), appears to be protective of 
beneficial uses of State waters.  We are issuing the enclosed Certification.  Should new 
information come to our attention that indicates a water quality problem, we may require 
additional monitoring and reporting, issue Waste Discharge Requirements, or take other action. 
 
Your Certification application and submitted documents indicate that project activities have the 
potential to affect beneficial uses and water quality.  The Central Coast Regional Water Quality 
Control Board (Central Coast Water Board) issues this Certification to protect water quality and 
associated beneficial uses from project activities.  We need reports to determine compliance 
with this Certification.  All technical and monitoring reports requested in this Certification, or any 
time after, are required per Section 13267 of the California Water Code.   
 
Failure to submit reports required by this Certification, or failure to submit a report of technical 
quality acceptable to the Executive Officer, may subject you to enforcement action per Section 
13268 of the California Water Code.  The Central Coast Water Board will base enforcement 
actions on the date of certification.  Any person affected by this Central Coast Water Board 
action may petition the State Water Resources Control Board (State Water Board) to review this 
action in accordance with California Water Code Section 13320; and Title 23, California Code of 
Regulations, Sections 2050 and 3867-3869. The State Water Board, Office of Chief Counsel, 
PO Box 100, Sacramento, CA 95812, must receive the petition within 30 days of the date of this 
Certification.  We will provide upon request copies of the law and regulations applicable to filing 
petitions. 
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If you have questions please contact Paula Richter at (805) 549-3865 or via email at 
Paula.Richter@waterboards.ca.gov, or Phil Hammer at (805) 549-3882.  Please mention the 
above certification number in all future correspondence pertaining to this project. 
 
Sincerely, 
 
 
 
 
for 
Kenneth A. Harris, Jr. 
Executive Officer 
  
Enclosure: Action on Request for CWA Section 401 Water Quality Certification 
 
cc: With enclosures  
 
Geoff Hoetker 
Caltrans District 5 
Email: geoff.hoetker@dot.ca.gov 
 
Crystal Huerta 
U.S. Army Corps of Engineers 
Email: Crystal.Huerta@usace.army.mil 
 
Theresa Stevens 
U.S Army Corps of Engineers 
Caltrans Liaison 
Email: Theresa.Stevens@usace.army.mil 
 
Ed Pert 
California Department of Fish and Wildlife 
Email: Ed.Pert@wildlife.ca.gov 
 
 
 
 
 
 

Jamie Jackson 
California Department of Fish and Wildlife 
Caltrans Liaison 
Email: Jamie.Jackson@wildlife.ca.gov 
 
401 Program Manager 
State Water Resources Control Board 
Email: Stateboard401@waterboards.ca.gov 
 
Elizabeth Goldmann 
U.S. Environmental Protection Agency 
Region 9 
Email: Goldmann.elizabeth@epa.gov  
 
Shea Oades 
Central Coast Water Board 
Email: Shea.Oades@waterboards.ca.gov 
 
Paula Richter 
Central Coast Water Board 
Email: Paula.Richter@waterboards.ca.gov 

 
 
 
 
 
R:\RB3\Shared\401\Certifications\Santa Barbara\2015\Linden Ave-Casitas Pass Interchanges\401_Certification_ Linden Ave-
Casitas Pass Interchanges_34215WQ10_final



Caltrans District 5 Certification No. 34215WQ10 November 4, 2015 
 

- 1 of 3 - 

Action on Request for 
Clean Water Act Section 401 Water Quality Certification 

for Discharge of Dredged and/or Fill Materials 
  
 
 
PROJECT: Linden Avenue-Casitas Pass Road Interchanges 
 
APPLICANT: 

 
Mr. Larry Bonner 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA 93401 
 

ACTION:  
1.  Order for Standard Certification 
2.  Order for Technically-conditioned Certification 
3.  Order for Denial of Certification 
 
STANDARD CONDITIONS: 
 
1. This Certification action is subject to modification or revocation upon administrative or 

judicial review, including review and amendment per section 13330 of the California Water 
Code and section 3867 of Title 23 of the California Code of Regulations (23 CCR). 

 
2. This Certification action is not intended to apply to any discharge from any activity involving 

a hydroelectric facility requiring a Federal Energy Regulatory Commission (FERC) license or 
an amendment to a FERC license unless the pertinent Certification application was filed per 
23 CCR subsection 3855(b) and the application specifically identified that a FERC license or 
amendment to a FERC license was being sought. 

 
3. The validity of any non-denial Certification action (Actions 1 and 2) is conditioned upon total 

payment of the fee required under 23 CCR section 3833, unless otherwise stated in writing 
by the certifying agency. 

 
ADMINISTRATIVE CONDITIONS: 
 
1. This Certification is subject to the acquisition of all local, regional, state, and federal permits 

and approvals as required by law. Failure to meet any conditions contained herein or any 
conditions contained in any other permit or approval issued by the State of California or any 
subdivision thereof may result in the revocation of this Certification and civil or criminal 
liability. 

 
2. In the event of a violation or threatened violation of this Certification, the violation or 

threatened violation shall be subject to any remedies, penalties, process or sanctions as 
provided for under state law. For purposes of Section 401(d) of the Clean Water Act, the 
applicability of any state law authorizing remedies, penalties, process or sanctions for the 
violation or threatened violation constitutes a limitation necessary to assure compliance with 
the water quality standards and other pertinent requirements incorporated into this 
Certification. 
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3. In response to a suspected violation of any condition of this Certification, the Central Coast 
Water Board may require the holder of any permit or license subject to this Certification to 
furnish, under penalty of perjury, any technical or monitoring reports the Central Coast 
Water Board deems appropriate, provided that the burden, including costs, of the reports 
shall have a reasonable relationship to the need for the reports and the benefits obtained 
from the reports. 

 
4. In response to any violation of the conditions of this Certification, the Central Coast Water 

Board may add to or modify the conditions of this Certification as appropriate to ensure 
compliance. 

 
5. The Central Coast Water Board reserves the right to suspend, cancel, or modify and reissue 

this Certification, after providing notice to the applicant, if the Central Coast Water Board 
determines that the Project fails to comply with any of the terms or conditions of this 
Certification. 

 
6. A copy of this Certification, the application, and supporting documentation must be available 

at the Project site during construction for review by site personnel and agencies. A copy of 
this Certification must also be provided to the contractor and all subcontractors who will work 
at the Project site. All personnel performing work on the proposed Project shall be familiar 
with the content of this Certification and its posted location on the Project site. 

 
7. The Applicant shall grant Central Coast Water Board staff, or an authorized representative, 

upon presentation of credentials and other documents as may be required by law, 
permission to enter the Project site at reasonable times, to ensure compliance with the 
terms and conditions of this Certification and/or to determine the impacts the Project may 
have on waters of the State.  

 
8. The Applicant must, at all times, fully comply with the application, engineering plans, 

specifications, and technical reports submitted to support this Certification; all subsequent 
submittals required as part of this Certification; and the attached Project Information and 
Conditions. The conditions within this Certification and attachment(s) supersede conflicting 
provisions within applicant submittals. 

 
9. The Applicant shall notify the Central Coast Water Board within 24 hours of any unauthorized 

discharge to waters of the U.S. and/or State; measures that were implemented to stop and 
contain the discharge; measures implemented to clean-up the discharge; the volume and type 
of materials discharged and recovered; and additional BMPs or other measures that will be 
implemented to prevent future discharges.   
 

10. This Certification is not transferable to any person except after notice to the Executive 
Officer of the Central Coast Water Board.  The Applicant shall submit this notice in writing at 
least 30 days in advance of any proposed transfer.  The notice must include a written 
agreement between the existing and new responsible party containing a specific date for the 
transfer of this Certification's responsibility and coverage between the current responsible 
party and the new responsible party.  This agreement shall include an acknowledgement 
that the existing responsible party is liable for compliance and violations up to the transfer 
date and that the new responsible party is liable from the transfer date on. 
 

11. This Certification expires if Project construction does not begin (a) prior to expiration of the 
associated U.S. Army Corps of Engineers (Corps) authorization or permit for the Project, or 
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(b) within five years from the date of this Certification.  If a Corps authorization or permit was 
unnecessary for this Project due to coverage under a non-reporting Nationwide Permit 
(NWP), and Project construction has not begun, this Certification expires when the non-
reporting NWP expires.  If the Corps issues a one-year grace period for uncompleted 
projects that began under a NWP that has since expired, this Certification is valid during the 
grace period for such projects.  If this Certification does not expire as described above, it 
remains in effect until the Applicant complies with all Certification requirements and 
conditions.  

 
12. The total fee for this project is $17,753. The remaining fee payable to the Central Coast 

Water Board is $17,153.  
 
CENTRAL COAST WATER BOARD CONTACT PERSON:   
 
Paula Richter 
(805) 549-3865 
Paula.Richter@waterboards.ca.gov 
 
Please refer to the above certification number when corresponding with the Central Coast Water 
Board concerning this project. 
 
WATER QUALITY CERTIFICATION: 
 
I hereby issue an order certifying that as long as all the conditions listed in this Certification are 
met, any discharge from the Linden Avenue-Casitas Pass Road Interchanges Project shall 
comply with the applicable provisions of sections 301 ("Effluent Limitations"), 302 ("Water 
Quality Related Effluent Limitations"), 303 ("Water Quality Standards and Implementation 
Plans"), 306 ("National Standards of Performance"), and 307 ("Toxic and Pretreatment Effluent 
Standards") of the Clean Water Act.  This discharge is also regulated pursuant to State Water 
Board Water Quality Order No. 2003-0017-DWQ, which requires compliance with all conditions 
of this Certification. 
 
Except insofar as may be modified by any preceding conditions, all Certification actions are 
contingent on (a) the discharge being limited and all proposed mitigation being completed in 
strict compliance with the applicant’s project description and the attached Project Information 
and Conditions, and (b) compliance with all applicable requirements of the Central Coast Water 
Board’s policies and Water Quality Control Plan (Basin Plan). 
 
 
 
 
for___________________________________ __November 4, 2015__ 
Kenneth A. Harris, Jr.  Date 
Executive Officer 
Central Coast Water Board 
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PROJECT INFORMATION AND CONDITIONS 

Application Date 
Received:  July 2, 2015 
Completed:  July 8, 2015 

Applicant  

Mr. Larry Bonner 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA 93401 
Email: larry.bonner@dot.ca.gov 
(805) 549-3337 

Applicant 
Representatives 

Geoff Hoetker 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA 93401 
Email: geoff.hoetker@dot.ca.gov 
(805) 542-4670 

Project Name Linden Avenue-Casitas Pass Road Interchanges 

Application Number 34215WQ10 

Type of Project Bridges, Overpasses and Crossings  

Project Location 
Carpinteria 
Latitude: 34° 23’ 40.2576” N            Longitude: -119° 30’ 34.8444” W      

County Santa Barbara 

Receiving Water(s) 
Carpinteria and Franklin Creeks 
315.34 Carpinteria Hydrologic Unit 

Water Body Type Streambed, wetland, and riparian 
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Designated Beneficial 
Uses 

Carpinteria Creek 
Municipal and Domestic Supply (MUN) 
Agricultural Supply (AGR) 
Ground Water Recharge (GWR) 
Water Contact Recreation (REC-1) 
Non-Contact Recreation (REC-2) 
Wildlife Habitat (WILD) 
Cold Fresh Water Habitat (COLD) 
Warm Fresh Water Habitat (WARM) 
Migration of Aquatic Organisms (MIGR) 
Spawning, Reproduction, and/or Early Development (SPWN) 
Preservation of Biological Habitats of Special Significance (BIOL) 
Rare, Threatened or Endangered Species (RARE) 
Estuarine Habitat (EST) 
Freshwater Replenishment (FRSH) 
Commercial and Sport Fishing (COMM) 
 
Franklin Creek 
Municipal and Domestic Supply (MUN) 
Agricultural Supply (AGR) 
Ground Water Recharge (GWR) 
Water Contact Recreation (REC-1) 
Non-Contact Recreation (REC-2) 
Wildlife Habitat (WILD) 
Cold Fresh Water Habitat (COLD) 
Warm Fresh Water Habitat (WARM) 
Migration of Aquatic Organisms (MIGR) 
Spawning, Reproduction, and/or Early Development (SPWN) 
Rare, Threatened or Endangered Species (RARE) 
Freshwater Replenishment (FRSH) 
Commercial and Sport Fishing (COMM) 

Project Description 
(purpose/goal) 

The purpose of this project is to reduce traffic congestion, improve 
circulation, and address operational safety issues along Route 101 and 
adjacent local streets. 
 
Central Coast Regional Water Quality Control Board (Central Coast 
Water Board) staff understands that the project includes the following 
activities, as more particularly described in the Project Description 
dated September 22, 2015: 
1. Reconstruction of the Linden Avenue and Casitas Pass Road 

interchanges; 
2. Reconfiguration of the on- and off-ramps, replacement of the Route 

101 bridges over Carpinteria Creek, widening of Carpinteria Creek, 
and armoring of the channel with rock slope protection in the vicinity 
of the Route 101 bridges over Carpinteria Creek; and 

3. Extension of the Via Real frontage road from Bailard Avenue 
through to Casitas Pass Road, addition of a new bridge over 
Carpinteria Creek at Via Real, and reconstruction of bicycle paths. 
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U.S. Army Corps of 
Engineers Permit No. 

Individual Permit 

Federal Public Notice N/A 

Dept. of Fish and 
Wildlife Streambed 
Alteration Agreement 

Streambed Alteration Agreement is pending. Final, signed copy shall be 
forwarded immediately upon execution. 

Status of CEQA 
Compliance 

Environmental Impact Report approved on July 20, 2010 and 
revalidated with a CEQA Addendum/NEPA re-evaluation on March 26, 
2015. 
Lead Agency: Caltrans District 5 

Total Certification 
Fee 

$17,753  

Area of Disturbance 

Approximately 1.903 acres / 2,205 linear feet total  
 
Carpinteria Creek 
Streambed/Other Waters: 0.136 acre / 385 linear feet temporary 
Wetland: 0.059 acre / 150 linear feet temporary 
Riparian Area: 0.514 acre / 430 linear feet permanent, 1.104 acres / 
460 linear feet temporary, including the removal of approximately 191 
native trees (135 arroyo willows, 26 western sycamore, 15 coast live 
oak, 12 black cottonwood, and 3 white alder)  
 
Unnamed tributary drainage to Franklin Creek 
Streambed/Other Waters: 0.023 acre / 160 linear feet permanent, 0.067 
acre / 620 linear feet temporary 
Riparian Area: 0.183 acre / 620 linear feet temporary (only non-native 
vegetation shall be impacted)  

Dredge Volume N/A 

Excavation Volume N/A 

Fill Volume 

Approximately 5,684 total cubic yards  
 
Carpinteria Creek 
Streambed: 393 cubic yards permanent 
Riparian Area: 4,848 cubic yards permanent 
 
Franklin Creek 
Streambed: 121 cubic yards permanent, 322 cubic yards temporary  
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Compensatory 
Mitigation 
Requirements 

1. The project shall include the following compensatory mitigation: 
 
Carpinteria Creek 
a. 0.136 acre / 385 linear feet of temporary streambed impacts 

shall be mitigated at a 1:1 ratio through the rehabilitation of 
0.136 acre of streambed habitat; 

b. 0.059 acre / 150 linear feet of temporary wetland impacts shall 
be mitigated at a 1:1 ratio through the rehabilitation of 
0.059 acre of wetland habitat;  

c. 1.104 acres / 460 linear feet of temporary riparian impacts shall 
be mitigated at a 1:1 ratio through the rehabilitation of 
1.104 acres of native riparian habitat;  

d. 0.514 acre / 430 linear feet of permanent riparian impacts shall 
be mitigated at a 3:1 ratio through the re-establishment of 
1.542 acres of native riparian habitat; and 

e. The removal of 191 trees (temporary riparian impacts) shall be 
mitigated at a minimum 3:1 replacement ratio through the 
planting of a minimum of 573 trees. 
 

Franklin Creek 
a. 0.067 acre / 620 linear feet of temporary streambed impacts 

shall be mitigated at a 1:1 ratio through the rehabilitation of 
0.067 acre of streambed habitat; 

b. 0.023 acre / 160 linear feet of permanent streambed impacts 
shall be mitigated at a 3:1 ratio through the re-establishment of 
0.272 acre of streambed habitat; and 

c. 0.183 acre / 620 linear feet of temporary riparian impacts to 
degraded habitat shall be mitigated at a 1:1 ratio through the 
rehabilitation of 0.183 acre of native riparian habitat. 
 

2. The Applicant shall implement compensatory mitigation installation, 
maintenance, and monitoring as described in the Mitigation and 
Monitoring Plan dated October 2015, the application, and all 
supporting documents. 

3. Caltrans shall coordinate annually with Santa Barbara County Flood 
Control District to ensure that all mitigation plantings outside of the 
35-foot wide flood control maintenance channel within Carpinteria 
Creek shall be preserved. In-stream wetland vegetation shall be 
allowed to remain in the channel, mitigation plantings that encroach 
into the 35-foot wide maintenance and flood control channel may be 
trimmed back, and any mitigation plantings on the banks shall not 
be disturbed. Debris and vegetation removal within the mitigation 
site for maintenance and flood control purposes shall be conducted 
by hand whenever possible. If heavy equipment use is necessary, 
this activity shall be monitored by Caltrans to protect mitigation 
plantings.  

4. Offsite compensatory mitigation shall be installed within 12 months 
of the commencement of project construction.  Onsite 
compensatory mitigation shall be installed within 12 months of 
completion of project construction. 
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Project Requirements 

Project practices that are required to comply with 401 Water Quality 
Certification are as follows: 
1. All work performed within waters of the State shall be completed in 

a manner that minimizes impacts to beneficial uses and habitat.  
Measures shall be employed to minimize land disturbances that will 
adversely impact the water quality of waters of the State. 
Disturbance or removal of vegetation shall not exceed the minimum 
necessary to complete Project implementation. 

2. No construction activities shall be conducted below top of creek 
banks or in other waters of the State during the winter period 
November 1 – May 31, unless prior written approval has been 
obtained from Central Coast Water Board staff.  Requests to 
conduct construction activities below top of creek banks or in other 
waters of the State during the winter period shall be submitted to 
Central Coast Water Board staff at least 21 days prior to the 
planned winter period work date.  

3. Erosion and sediment control measures shall be on site prior to the 
start of construction and kept on site at all times so they are 
immediately available for installation in anticipation of rain events.  

4. The Applicant shall implement and maintain an effective 
combination of erosion and sediment control measures (e.g., 
revegetation, fiber rolls, erosion control blankets, hydromulching, 
compost, straw with tackifiers, temporary basins) to prevent erosion 
and capture sediment.  The Applicant shall implement and maintain 
washout, trackout, dust control, and any other applicable source 
control BMPs.   

5. Erosion and sediment control measures and other construction 
BMPs shall be implemented and maintained in accordance with all 
specifications governing their proper design, installation, operation, 
and maintenance. 

6. At any time of the year, the Applicant shall not conduct construction 
activities below top of creek banks or in other waters of the State on 
any day for which the National Weather Service has predicted a 
25% or more chance of at least 0.1 inch rain in 24 hours. The 
Applicant shall implement effective erosion control, sediment 
control, and other protective measures no later than the day prior to 
the predicted rain event. Construction activities below top of creek 
banks or in other waters of the State may resume after the rain has 
ceased, the National Weather Service predicts clear weather for at 
least 24 hours, and site conditions are dry enough to continue work 
without discharge of sediment or other pollutants from the project 
site.  

7. Any material stockpiled that is not actively being used during 
construction shall be covered and surrounded with a linear sediment 
barrier.  

8. The Applicant shall retain a spill plan and appropriate spill control 
and clean up materials (e.g., oil absorbent pads) onsite in case 
spills occur.  

9. The Applicant shall confine all trash and debris in appropriate 
enclosed bins and dispose of the trash and debris at an approved 
site at least weekly. 
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10. All construction vehicles and equipment used on site shall be well 
maintained and checked daily for fuel, oil, and hydraulic fluid leaks 
or other problems that could result in spills of toxic materials. 

11. The Applicant shall designate a staging area for equipment and 
vehicle fueling and storage at least 100 feet away from waterways, 
in a location where fluids or accidental discharges cannot flow into 
waterways. 

12. All vehicle fueling and maintenance activity shall occur at least 100 
feet away from waterways, and in designated staging areas, unless 
a requested exception on a case-by-case basis granted by prior 
written approval has been obtained from Central Coast Water Board 
staff.  

13. Dewatering and stream diversion measures are not authorized 
based on the application. If the project requires dewatering or 
diversion, the Applicant shall submit detailed dewatering/ diversion 
plans for Central Coast Water Board staff approval at least 21 days 
prior to any dewatering or diversion.  Dewatering/diversion plans 
shall include the area to be dewatered, timing of dewatering, and 
method of dewatering to be implemented.  All temporary 
dewatering/diversion methods shall be designed to have the 
minimum necessary impacts to waters of the State to isolate the 
immediate work area. All dewatering/diversion methods shall be 
installed such that natural flow is maintained upstream and 
downstream of the project area.  Any temporary dams or diversions 
shall be installed such that the diversion does not cause 
sedimentation, siltation, or erosion upstream or downstream of the 
project area.  All dewatering/diversion methods shall be removed 
immediately upon completion of dewatering/diversion activities.  
Dewatering or diversion shall not commence until applicant has 
obtained Central Coast Water Board staff approval of the 
dewatering/diversion plans.  

14. The Applicant shall implement post-construction stormwater BMPs 
as described in the Linden & Casitas Pass Water Quality Exhibit 
submitted November 2, 2015. For all areas that flow to Carpinteria 
Creek, the Applicant shall install stormwater treatment features to 
infiltrate greater than 100% of the water quality volume for the 
85th percentile 24-hour storm event. The Applicant shall also 
incorporate flow-through pollutant removal BMPs through the 
installation of bio-strips and bioswales for areas draining to 
Carpinteria Creek as shown on the Linden & Casitas Pass Water 
Quality Exhibit submitted November 2, 2015.. For all areas that flow 
to Franklin Creek, the Applicant shall incorporate flow-through 
pollutant removal BMPs through the installation of  bio-strips and 
bioswales as shown on the Linden & Casitas Pass Water Quality 
Exhibit submitted November 2, 2015. All drainage inlets within the 
City of Carpinteria jurisdiction shall be installed with trash removal 
BMPs, such as inlet screens and connector pipe screens. 

15. All construction-related equipment, materials, and any temporary 
BMPs no longer needed shall be removed and cleared from the site 
upon completion of the project. 

16. Central Coast Water Board staff shall be notified if mitigations as 
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described in the 401 Water Quality Certification application for this 
project are altered by the imposition of subsequent permit conditions 
by any local, state or federal regulatory authority.  The Applicant 
shall inform Central Coast Water Board staff of any modifications 
that interfere with compliance with this Certification.   

Monitoring and 
Reporting 
Requirements 
 
 

The Applicant shall conduct the following monitoring: 
1. Visually inspect the project site and areas of waters of the State 

adjacent to project impact areas following completion of project 
construction and for five subsequent rainy seasons to ensure that 
the project is not causing excessive erosion, stream instability, or 
other water quality problems.  If the project does cause water quality 
problems, contact the Central Coast Water Board staff member 
overseeing the project. You will be responsible for obtaining any 
additional permits necessary for implementing plans for restoration 
to prevent further water quality problems.  

2. Monitor the compensatory mitigation site for ten years.  If success 
criteria are not achieved within that time, continue annual monitoring 
and maintenance until success criteria are achieved. Compensatory 
mitigation monitoring shall include assessment of growth, survival, 
percent cover, general health and stature, signs of reproduction, 
progress towards achieving success criteria, and any other 
measures identified in the application, Mitigation and Monitoring 
Plan dated October 2015, and any other associated submittals. 

The Applicant shall provide the following reporting to 
RB3_401Reporting@waterboards.ca.gov [Note: Annual fees are 
based on submittal of reporting items 5-6 below]:  
1. Streambed Alteration Agreement - Submit a signed copy of the 

Department of Fish and Wildlife’s streambed alteration agreement 
to the Central Coast Water Board immediately upon execution and 
prior to any discharge to waters of the State.  

2. Coastal Development Permit – Submit a final copy of the City of 
Carpinteria Coastal Development Permit. 

3. Memorandum of Understanding with the City of Carpinteria – 
Submit a signed copy of the Memorandum of Understanding with 
the City of Carpinteria for transfer of ownership of the mitigation site 
(should a transfer of ownership occur) upon finalization. 

4. Construction Commencement Notification - At least seven days in 
advance of any ground disturbing or grubbing activities, submit 
notification to the Central Coast Water Board of the date when 
project construction will begin. 

5. Discharge, Construction, and Mitigation Installation Completion 
Notification - Within seven days of completing all project discharge, 
construction, and mitigation installation activities, submit notification 
to the Central Coast Water Board of project discharge, construction, 
and mitigation installation completion.   

6. Compensatory Mitigation and Monitoring Completion Notification – 
Within seven days of Applicant verification of achievement of all 
compensatory mitigation success criteria and completion of all 
monitoring, submit notification to the Central Coast Water Board of 
compensatory mitigation success criteria achievement and 
monitoring completion.  Include identification of the date when the 

mailto:RB3_401Reporting@waterboards.ca.gov
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final Annual Project Status Report will be submitted. [Note: 
Submittal of Compensatory Mitigation and Monitoring Completion 
Notification does not terminate this Certification or its requirements.] 

7. Annual Project Status Report – The Applicant shall submit to the 
Central Coast Water Board an Annual Project Status Report by 
May 31 of each year following the issuance of this Certification, 
regardless of whether project construction has started or not.  The 
Applicant shall submit Annual Project Status Reports for five years 
after construction completion. The Annual Project Status Reports 
shall include: 
a. The status of the project: construction not started, construction 

started, or construction complete. 
b. The date of construction initiation, if applicable. 
c. The date of construction completion, if applicable.  
d. If project construction is complete: 

i. A summary of daily activities, monitoring and inspection 
observations, and problems incurred and actions taken; 

ii. Status of permanent post-construction stormwater 
management BMPs, including photo documentation of all 
BMPs; 

iii. A description of the results of the annual visual inspection of 
the project site and areas of waters of the State adjacent to 
project impact areas, including: 
1. Erosion conditions; 
2. Stream stability conditions;  
3. Water quality and beneficial use conditions;  
4. Clearly identified photo-documentation of all areas of 

permanent and temporary impact, prior to and after 
project construction; and 

5. Clearly identified representative photo-documentation of 
other project areas, prior to and after project 
construction. 

e. If the visual inspection monitoring period is over, but water 
quality problems persist, the Annual Project Status Report shall 
identify corrective measures to be undertaken, including 
extension of the monitoring period until the project is no longer 
causing excessive erosion, stream instability, or other water 
quality problems. 

f. The status of the compensatory mitigation installation: mitigation 
installation not started, mitigation installation started, or 
mitigation installation complete; the date of mitigation installation 
initiation, if applicable; and the date of mitigation installation 
completion, if applicable. 

8. Mitigation and Monitoring Reporting. 
a. The applicant shall submit Biennial Mitigation and Monitoring 

Reports on or before May 31 following mitigation installation 
completion at Years Two, Four, Six, Eight, and Ten, or until the 
mitigation has achieved all success criteria. Each Biennial 
Mitigation and Monitoring Report shall include at a minimum: 
i. Date of initiation of mitigation installation and date mitigation 

installation was completed; 
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ii. Confirmation mitigation was installed according to the 
requirements of this Certification and as described in the 
application, the Mitigation and Monitoring Plan dated 
October 2015, and any other associated submittals; 

iii. A summary of Caltrans’ annual coordination efforts with the 
Santa Barbara County Flood Control District to ensure that 
flood control maintenance activities in the vicinity of the 
mitigation site are compatible with Caltrans’ mitigation 
obligations under this Certification. 

iv. Analysis of monitoring data collected in the field; 
v. Quantification of growth, percent cover, survival, general 

health and stature, signs of reproduction, and documentation 
of progress toward achieving all mitigation performance 
criteria; 

vi. Qualitative and quantitative comparisons of current 
mitigation conditions with preconstruction conditions and 
previous mitigation monitoring results; 

vii. Any remedial or maintenance actions taken or needed; 
viii. Any additional information specified in the Mitigation and 

Monitoring Plan dated October 2015, and any other 
associated submittals;  

ix. Annual photo-documentation representative of all mitigation 
areas, taken from vantage points from which Central Coast 
Water Board staff can identify changes in size and cover of 
plants.  Compare photos of installed mitigation with photos 
of the mitigation areas prior to installation; and 

x. A description of mitigation completion status that identifies 
the amount of mitigation monitoring and maintenance 
remaining, or certifies that mitigation is complete and all 
required mitigation monitoring and maintenance has been 
conducted and all success criteria achieved.  If the 
monitoring period is over, but all success criteria have not 
been achieved, the Biennial Report shall identify corrective 
measures to be undertaken, including extension of the 
monitoring period until the criteria are met. 
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To: DAN ADAMS Date: May 5, 2014 
Structure Design Branch 7      File: 05-SB-101-2.2/3.3 
DIVISION OF ENGINEERING SERVICES    Carpinteria Creek Bridge 
  Bridge No. 51-0342 

Attn:      Rakesh Deo  EA 05-4482U1 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Foundation Report 
 
Scope of Work 

A Foundation Report (FR) is provided for the above referenced project. This report supercedes 
the report dated 2-5-2014. The project is along State Route 101 in the City of Carpinteria, in 
southern Santa Barbara County.  Improvements are proposed to increase the highway level of 
service and accessibility, and include replacement of existing bridges and construction of new 
bridges, retaining walls, sound walls, ramps and frontage roads. Review of published geologic 
data and previous geotechnical reports, field reconnaissance, and foundation calculations were 
performed as part of the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Preliminary Foundation Report (September, 2010). 
 
Project Description 

The existing structure at Carpinteria Creek is a three-span concrete slab right and left bridge with 
two lanes in each direction. Structures Design proposes replacing and widening the existing 
structure with a single span cast-in-place prestressed box girder bridge. The existing and 
proposed structures carry State Route 101 over Carpinteria Creek.   
 
Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 
2008. 

3. Preliminary Foundation Report Carpinteria Creek Bridge. Turner, Ryan. EA 05-
4482U1, September, 2010. 
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Field Investigation and Laboratory Testing Program 

Mud rotary borings and cone penetrometer test soundings (CPT) were advanced near each 

abutment location to determine the subsurface conditions to be used for foundation design. Refer 

to the project log of test borings for details of the (4) borings and (2) CPT soundings at the 

proposed bridge site. PS suspension logging was performed for the project to calculate an 

average shear wave velocity for use in generating the design ARS curve presented in the seismic 

section of this report. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-006 12-15-2010 Acker Auto 74 44.5 121.0 

RC-11-007 1-12-2011 Acker Auto 74 42.5 122.0 

RC-11-008 1-26-2011 CS2000 Auto 93 45.0 152.0 

RC-11-015 10-26-2011 CS2000 Auto 84 42.7 106.5 

CPT-11-005 6-22-2011 CPT N/A N/A 45.3 69.1 

CPT-11-006 6-22-2011 CPT N/A N/A 45.7 85.0 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of unconsolidated deposits of clay, 

silt, sand, and gravel. 
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Groundwater 

Open observation wells were installed to observe fluctuations in groundwater levels and 

determine if groundwater will influence construction and foundation design.  Results of the 

groundwater-monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-10-006 2-9-2011 15.4 29.1 

RC-10-006 12-14-2011 14.3 30.2 

RC-10-006 2-24-2012 14.6 29.9 

RC-10-006 3-22-2012 14.9 29.6 

RC-10-006 4-19-2012 14.2 30.3 

RC-10-006 2-5-2013 16.0 28.5 

RC-10-006 4-5-2013 13.4 31.1 

RC-10-006 5-23-2013 17.5 27.0 

RC-11-008 2-9-2011 15.3 29.7 

RC-11-008 12-14-2011 14.0 31.0 

RC-11-008 2-24-2012 14.5 30.5 

RC-11-008 3-22-2012 15.0 30.0 

RC-11-008 4-19-2012 14.2 30.8 

RC-11-008 2-5-2013 16.5 28.5 

RC-11-008 4-5-2013 16.9 28.1 

RC-11-008 5-23-2013 14.4 30.6 

RC-11-015 12-14-2011 14.0 28.7 

RC-11-015 2-24-2012 12.3 30.4 

RC-11-015 3-22-2012 12.4 30.3 

RC-11-015 4-19-2012 12.0 30.7 

RC-11-015 7-26-2012 12.7 30.0 

RC-11-015 2-5-2013 12.1 30.7 

RC-11-015 4-5-2013 12.5 30.2 

RC-11-015 5-23-2013 12.7 30.1 

Scour Evaluation  

Scour potential will be mitigated by placement of RSP on the slopes in front of both bridge 

abutments. 

Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 

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

resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 
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presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-006 8.0-10.0 7.9 1260 - - NO 

RC-10-006 87.0-89.0 8.4 2100 - - NO 

RC-11-008 10.0-11.5 8.25 2826 - - NO 

RC-11-008 160.0-161.5 7.76 2070 - - NO 

 

Seismic Recommendations 

Based on the Caltrans Seismic Design Procedure, the following active and potentially active 

faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 

to develop ARS curves for deterministic and probabilistic seismic prediction models. An average 

shear wave velocity of 679 ft/sec (207 m/s) for the upper 100 feet of soil was determined from 

PS logging and used to generate the ARS curves. The corresponding design envelope ARS 

curves are presented in Figure 1. Basin and near-fault factors were applied to the data due to the 

proximity of the faults and location of the project site. Curve data points are included as an 

attachment to this report. 
Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 

Moment magnitude of 

maximum credible 

earthquake 

Peak  ground 

acceleration T=0 sec 

(gravity) 

Red Mountain  Reverse 7.4 0.57 

Mesa Rincon Creek  Reverse 6.6 0.50 

Ventura-Pitas Point Reverse 7.2 0.42 
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Figure 1. Design ARS Curve 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 

pore water pressure during a seismic event. The potential for liquefaction was estimated using 

correlations to SPT and CPT by calculating the cyclic resistance and cyclic stress ratios (CRR 

versus CSR). Although some thin layers were determined to be potentially liquefiable, the effects 

of liquefaction on the bridge are expected to be minimal, due to the thinly bedded nature of the 

soil profile, presence of interbedded fine grained soils, and the horizontally and vertically 

discontinuous nature of soil layers. Liquefaction of thin, discreet layers is not expected to cause 

significant seismic settlement or induce downdrag forces on pile foundations. In addition, 

construction of the approximately 10-foot high embankments and surcharging will densify in-situ 

soils and increase resistance to liquefaction. 

 

As-Built Foundation Data 

The as-built log of test borings for the existing Carpinteria Creek Bridge (Br. No. 51-0052) 

indicate that the area is underlain by alluvial deposits. One mud rotary boring and two 

penetrometer soundings were performed as part of the foundation investigation in 1951.  

 

Foundation Recommendations 

 

Driven Pipe Piles 

Structure Design proposes that the bridge abutments be supported on Standard Plan Class 200 

Alternative W driven pipe piles. Pile piles are assumed to plug during driving; piles will derive 

axial resistance from end bearing and skin friction.  
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Design calculations for pipe piles were performed using CTGeoDrive, an Excel spreadsheet that 

calculates predicted pile axial resistance and pile axial deflection using state-of-the-practice 

methods provided by FHWA and API. Working Stress Design (WSD) methodology was used at 

the abutments with a safety factor of 2.0 for axial compression. Structure Design provided cutoff 

elevations, loads, and permissible vertical deflections of 2” per support. Recommended pile tip 

elevations for each support location are provided in the following tables.   

Preloading of the stage 1 approach embankments with 5-foot high earthen surcharges to 

minimize the effects of pile downdrag and differential settlement due to staged construction is 

recommended. 30-day embankment settlement periods for the surcharges and approach 

embankments constructed in Structure State 2 are recommended. Refer to the Geotechnical 

Design Report and the project plans and specifications for details regarding the limits and time of 

embankment preloading. 

 

Abutment Foundation Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation (ft) 

LRFD Service-I Limit 

State Load (kips) per 

Support 

LRFD Service-I 

Limit State Total 

Load (kips) per Pile 

(Compression) 

Required 

Nominal 

Resistance 

(kips) 

(SF=2.0) 

Design Tip  

Elevations (ft) 

Specified Tip 

Elevation (ft) 

Required Driving 

Resistance (kips) 

Total Permanent 

Abut. 1 
Class 200 

Alt W 
32.67 10385 9325 200 400 

-19(a), -16(c) 

-7.33 (d) 
-19.33 400 

Abut. 2 
Class 200 

Alt W 
30.42 10975 9900 190 380 

-13(a), 0(c) 

-9.58 (d) 
-13.58 440 

Abut. 1 

Wing Wall 

Left 

Class 200 

 Alt W 
48.73 40 40 40 80 

28(a), 

8.73 (d) 
8.73 180 

Abut. 1 

Wing Wall 

Right 

Class 200  

Alt W 
48.49 40 40 40 80 

34 (a) 

8.49(d) 
8.49 230 

Abut. 2 

Wing Wall 

Left 

Class 200 

 Alt W 
45.68 40 40 40 80 

31(a) 

 5.68 (d) 
5.68 460 

Abut. 2 

Wing Wall 

Right 

Class 200 

 Alt W 
45.18 40 40 40 80 

30(a) 

 5.18 (d) 
5.18 450 

 

Notes: 

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

respectively. Lateral tip elevations provided by Structure Design. 

2) The specified tip elevation shall not be raised above the design tip elevations for lateral and tolerable 

settlement.  
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Pile Data Table 

Location Pile Type 
Nominal Resistance (kips) Design Tip 

Elevation (ft) 

Specified Tip 

Elevation (ft) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

Abut. 1 Class 200 Alt W 400 0 -19(a), -16(c), -7.33(d) -19.33 400 

Abut. 2 Class 200 Alt W 440 0 -13(a), 0(c), -9.58 (d) -13.58 440 

Abut. 1 

Wing Wall 

Left 

Class 200 Alt W 180 0 28(a), 8.73 (d) 8.73 180 

Abut. 1 

Wing Wall 

Right 

Class 200 Alt W 230 0 34 (a), 8.49(d) 8.49 230 

Abut. 2 

Wing Wall 

Left 

Class 200 Alt W 460 0 31(a), 5.68 (d) 5.68 460 

Abut. 2 

Wing Wall 

Right 

Class 200 Alt W 450 0 30(a), 5.18 (d) 5.18 450 

 

Notes:  

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

Load. Lateral tip elevations provided by Structure Design. 

2) The specified tip elevation shall not be raised above the design tip elevations for lateral load and 

tolerable settlement. 

 

Construction Considerations 

Excavations for the bridge abutments may intercept groundwater. High groundwater may require 

methods to control and remove water at excavation locations. Refer to Standard Specifications 

2010 Section 19-3.03D for details regarding water control and foundation treatment when wet 

excavation and construction conditions are encountered. 

Layers of loose soil and high groundwater levels may generate excess pore pressures during pile 

driving that temporarily reduce the pile driving resistance. Should piles not reach the required 

nominal driving resistance within 1 foot of the specified tip elevation as determined using the 

formula in Standard Specifications 2010 Section 49-2.01A(4)(b), halt driving operations and 

allow a minimum of 24 hours for the soil to set up and excess pore pressures to dissipate. 

Restrike testing of the pile after the soil setup period should be conducted to ensure the pile 

develops the required resistance.  

Due to the discontinuous nature of the alluvial soils at the site, dense layers not identified in the 

contract log of test borings may be encountered above the specified pile tip elevations that limit 

the depth to which piles can be driven. Contact Geotechnical Design North personnel if issues 

with pile driving arise during the project. 
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It is recommended that driving system submittals be required for piles at Abutment 1 and 

Abutment 2 per Standard Specification 49-2.01A(3)(b). 

Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 

bidders and contractors a list of pertinent information available for their inspection prior to bid 

opening.  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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for Carpinteria Creek Bridge dated May 5, 2014. 
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 Ryan Turner 

C 73956 

6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

  
 

RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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General: 

This report evaluates the proposal to replace an undersized existing 3 span bridge structure               
(Carpinteria Creek Left and Right) along State Route 101, and to place a new structure ( Via Real Bridge)  just 
north of Carpinteria Creek Bridge as part of the off-ramp of the north bound State Route 101.  All structures for 
this report are evaluated as single span structures. 

The data and references of this hydraulic report are obtained from the following sources: 
• Caltrans’ Bridge Maintenance Records. 
• Several Preliminary Hydraulic Reports dated from March 2000 to April 2010. 
• Field documentation and bridge site submittal information received by this office from  

Lyn Wickham(District 5 Hydrologist) and District 5 Surveys. 
• Preliminary Investigations North. 
• Preliminary Structure Foundation Report dated May 2003. 
• Historical cross sections for Carpinteria Creek Bridge.   
• US Geological Survey (Regional Regression Method) Magnitude and Frequency of Floods in California-

-Bulletin 17B. 
• FHWA HEC -18 Evaluating Scour at Bridges, 4th edition. 
• California--Bulletin 77-21. Used for the National Stream Statistics Program. 
• General Plans received from Structure Design. 
• California Code of Regulations, (Vol. 32), Title 23, Waters 

 
All elevations in this report are based on the survey data provided by District 5 CAiCE and in the Bridge Site 
Submittal.  The Vertical Datum is NAVD 88. 

Proposed Carpinteria 
Creek L&R Bridge 

Proposed Via Real 
Bridge 

101 Freeway 



State of California                                                                             Business Transportation & Housing Agency 

Carpinteria Creek Bridge 
Bridge # 51-0342 & Bridge # 51C0338 

05-SB-101- PM 2.44-CARP 
Project  0500000543 

 

 3 

Flood History: 
In 1964, drainage from the new concrete ditch along the east side of the south approach caused a 3 ft. depression of 
channel under Span 3 of Carpinteria Creek Bridge (Bent 3 piles became exposed).  Drainage flow into the channel 
was perpendicular to channel flow. 
High flows in 1966, 1969 and 1995 created some issues for Carpinteria Creek Bridge.  In 1966, approximately 40 ft. 
of sack PCC riprap was damaged at the toe, 5 ft. of channel degradation (from the original elevation) occurred and 
large amounts of drift accumulated in the channel bed between Bent 3 and the riprap along abutment 4.  The metal 
pile extension casings at Bent 3 continued to be exposed, but the structure was still considered to be in good 
condition. 
 
On 01/25/69, all the sack PCC riprap along both abutments of Carpinteria Creek Bridge and 40 ft. of the south 
approach roadway-washed out.  The bridge did not sustain any damage and temporary emergency repair was 
completed on 02/09/69.  Recommendation was made for permanent restoration work and to place grouted RSP 
along the banks.  No record of work completion is available from past inspection reports. 
 
The high flows of 1995 did not damage the structure; however a debris load was left under span 1.  The City of 
Carpinteria built a bike path under Span 3 in 1976.  The south edge of the bike trail is next to the existing bent 3 
columns. 
 
Basin: 
Carpinteria Creek drains approximately 14.9 square miles at the Carpinteria bridge site.  The watershed is 
located on the southern slopes of the Santa Ynez Mountains along the eastern edge of Santa Barbara County.  
Watershed elevations range from approximately 4900 ft. at the higher elevations to approximately 40 ft. at 
each bridge site.  This watershed seems to have potential for moderate debris yield.  Channel slope was 
estimated at 0.004 ft/ft.  Average annual precipitation within the watershed is about 23.1 inches.   
 
Drift: 
It is anticipated that there will be a problem with drift or debris so 2 ft. of freeboard is recommended for the Q100 
flow.  Freeboard requirements for all streams are outlined in Title 23 and are subject to interpretation by the 
local agencies.  Title 23 does not have recommendation for the Q50 so none will be calculated.  For this project 
the local agency has not established freeboard requirements that District 5 is aware of.  
 
Discharge: 
Several methods have been used on this watershed to estimate the discharge.  From Lyn Wickham in 2007—
“The hydrology for Carpinteria Creek shown in the 1985 FEMA Flood Insurance Study was determined using 
the log Pearson Type III distribution with 32 years of data from the USGS gage (11119500) on the creek at 
Route 192.  Hydrology was determined using the Log Pearson Type III distribution in accordance with Bulletin 
17B, published by the Interagency Advisory Committee on Water Data.  The gage data spans from 1941 to 
2002, including two very large flows which occurred subsequent to development of the FEMA hydrology.  A 
generalized skew coefficient of -0.37 was used, taken from Bulletin 17B, Plate 1.”   The hydrology has been 
revised to incorporate 61 years of data from the same gage.  The data was analyzed using Gage66, a program 
written by Kevin Flora in the Caltrans Structures Hydraulics Department.  The methods and results of Gage66 
were compared to those of PKFQ Software program by the USGS.  The results were similar, but the Gage66 
results were used because Gage66 follows Bulletin 17B more rigorously and estimates the flow distribution 
more accurately for this particular analysis. 
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Return 
Period 

CT Revised 
Discharge Gage66 

1985 FEMA FIS 
Discharge 

cfs cms cfs cms 
2 399 11   
5 1504 43   

10 2934 83 2750 78 
25 5866 166   
50 9083 257 8000 227 
100 13390 379 12000 340 

There are two manmade basins upstream of the gage on Carpinteria Creek, both constructed in 1971.  One is 
on Gobernador Creek.  It has a design capacity of 46,500 Cubic Yards and is maintained regularly.  The 
watershed area above it is 4500 acres.  It has a 54 inch pipe low flow outlet.  The other basin is on Lillingston 
Creek.  It was constructed in response to a fire in the watershed and is not maintained.  The original capacity 
was 45,000 CY, but it has decreased to an effective capacity of approximately 10,000 CY.  It has a 42” pipe 
low flow outlet.  It was determined that the basins don’t have sufficient effect on the watershed to consider the 
gage data non-homogeneous due to their construction. 
 
California--Bulletin 77-21 calculations done in 2010 yielded a Q100 flow value of 13,030 cfs after applying a 
burned and bulking factor of 2. 
 
An updated run of the 2007 Bulletin 17B calculations using an updated generalized skew coefficient of -0.269 
yielded a Q100 flow value of 13,390 cfs.  For design purposes the following flow values were used: Q100, 13,400 
ft3/s and Q50, 9,500 ft3/s. 
 
Streambed: 
The existing channel carrying the anticipated flow to each of the proposed structures is relatively straight.   
From the General Plan and the Bridge Site Submittal, it is anticipated that the bridge will have no hydraulic 
skew to the centerline of the channel.  For the natural channel bottom, geologic reports from June 2000 
indicate hard clay layers with some gravel.  There is no recent Log of Test Borings for the existing structures. If 
a revised geologic report becomes available and the findings differ from those in the June 2000 reports a new 
evaluation of the scour depths should be completed.   
 
Model Preparation and Parameters 
Lyn Wickham used the US Army Corps of Engineers software HEC-RAS to create the 1 dimensional model for 
this project.  This model was updated for this report.  
  
Starting parameters for the model include:  

• Q100 of 13,400 ft3/s        Manning’s n  0.045  to 0.06             slope of 0.004 ft/ft 
• mixed flow regime        Known water surface elevation downstream of 7 ft. from Lyn Wickham 
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The diagrams on this page show an assumed upstream face of the planned structures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 1  Modeled Proposed Carpinteria Creek Bridge 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2  Modeled Proposed Via Real Bridge 

Q100 Water Surface 
elevation =44.2 ft 

Q100 Water Surface 
elevation =44.1 ft 

Q50 Water Surface 
elevation =41.8 ft 

Q50 Water Surface 
elevation =41.9 ft 
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Figure 3  Modeled Proposed Via Real Bridge & Carpinteria Creek Bridge Profile 
 
From the HEC-RAS model it is seen that the Carpinteria Ave Bridge creates a backwater condition that affects 
the proposed bridge sites. 
 
Water Surface Elevations from model:  
Calculated from the General Plan the water surface at the upstream end of the proposed structures and other 
parameters are shown in Table 1:  

Q100 Q50 
TABLE 1 
Hydraulic Parameters 

Proposed 
Via Real 
Bridge  

Proposed 
Carpinteria 
Bridge 

Proposed 
Via Real 
Bridge  

Proposed 
Carpinteria 
Bridge 

Water surface elevation (ft) 44.1 44.2 41.9 41.8 
Velocity ( ft/s) 12.8 9.3 11.8 7.8 
Recommended Freeboard (ft) 1 1 
Minimum Soffit elevation ( ft) 45.1 45.2 
 

Q50 Water Surface 
elevation profile 

Q100 Water Surface 
elevation profile 

Existing Carpinteria Ave Bridge 

Proposed Carpinteria 
Creek Bridge 

Proposed Via Real 
Bridge 
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Scour: 
The Preliminary Structure Foundation report indicates clay layers with some gravel. For scour calculations this 
indicates no armoring and a with soil that is moderately scour resistant.  
 
Degradation studies using historical cross sections indicate no degradation has occurred in this channel.  The 
1964 flow from the Flood History section was storm damage. 
 
Table 2 shows anticipated scour for each proposed structure based on the dimensions outlined in the General 
Plan. If the final design of the structures differs greatly from the General Plan the contraction and abutment 
scour will need to be recomputed. 
 

TABLE 2 
Scour Predictions 

Proposed Carpinteria 
Creek Bridge 

Proposed Via Real 
Bridge  

Local pier scour (ft) N/A N/A 
Abutment scour (ft) 5.5 5.0 
Contraction scour (ft) 1 2 
Degradation (ft) 0 0 
Total potential scour 
depth at abutments(ft) 6 7 
Total Potential Scour 
Elevation in 75 years(ft) 32 33 

 
It is recommended that wingwalls be included for the Via Real Bridge.  Rock Riprap shown on the General 
plans was not included in calculations, and is the responsibility of District 5. 
 
Flood plain data are based upon information available when the plans were prepared and are shown to meet 
federal requirements.  The accuracy of said information is not warranted by the State and interested or 
affected parties should make their own investigation.  Addendums may be necessary as Foundation 
Reports are completed 
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To: DAN ADAMS Date: May 5, 2014 
Structure Design Branch 7      File: 05-SB-101-2.2/3.3 
DIVISION OF ENGINEERING SERVICES    Via Real Bridge 
  Bridge No. 51-C0338 

Attn:      Rakesh Deo  EA 05-4482U1 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Foundation Report  
 
Scope of Work 

A Foundation Report (FR) is provided for the above referenced project. This report supercedes 
the report dated 3-28-2014. The project is along State Route 101 in the City of Carpinteria, in 
southern Santa Barbara County. Improvements are proposed to increase the highway level of 
service and accessibility, and include replacement of existing bridges and construction of new 
bridges, retaining walls, sound walls, ramps, and frontage roads. Review of published geologic 
data and previous geotechnical reports, field reconnaissance, and preliminary foundation 
calculations were performed as part of the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Preliminary Foundation Report (September, 2010). 
 
Project Description 

Design proposes to extend Via Real from Casitas Pass Road to the southeastern end of the 
project limits. Construction of a single span cast-in-place prestressed box girder bridge is 
proposed for the new section of the Via Real to cross Carpinteria Creek to the east of State Route 
101.  
 
Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 
2008. 

3. Preliminary Foundation Report Via Real Bridge. Turner, Ryan. EA 05-4482U1, 
September, 2010. 
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Field Investigation and Laboratory Testing Program 

Two mud rotary borings and one cone penetrometer test sounding (CPT) were advanced near the 

proposed abutment locations to determine the subsurface conditions to be used for foundation 

design. PS suspension logging was performed for the project to calculate an average shear wave 

velocity for use in generating the design ARS curve presented in the seismic section of this 

report. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-006 12-15-2010 Acker Auto 74 44.5 121.0 

RC-11-015 10-26-2011 CS2000 Auto 84 42.7 106.5 

CPT-11-006 6-22-2011 CPT N/A N/A 45.7 85.0 

 

Site Geology and Subsurface Conditions 

 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per 

year. 

 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings RC-10-006 and RC-11-015 to observe 

fluctuations in groundwater levels and determine if groundwater will influence construction and 

foundation design.  Results of the groundwater-monitoring program are summarized in Table 2. 
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Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-10-006 2-9-2011 15.4 29.1 

RC-10-006 12-14-2011 14.3 30.2 

RC-10-006 2-24-2012 14.6 29.9 

RC-10-006 3-22-2012 14.9 29.6 

RC-10-006 4-19-2012 14.2 30.3 

RC-10-006 2-5-2013 16.0 28.5 

RC-10-006 4-5-2013 13.4 31.1 

RC-10-006 5-23-2013 17.5 27.0 

RC-11-015 12-14-2011 14.0 28.7 

RC-11-015 2-24-2012 12.3 30.4 

RC-11-015 3-22-2012 12.4 30.3 

RC-11-015 4-19-2012 12.0 30.7 

RC-11-015 7-26-2012 12.7 30.0 

RC-11-015 2-5-2013 12.1 30.6 

RC-11-015 4-5-2013 12.5 30.2 

RC-11-015 5-23-2013 12.7 30.1 

Scour Evaluation  

Scour will be mitigated by placement of RSP on the slopes in front of both bridge abutments. 

Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 

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

resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-006 8.0-10.0 7.9 1260 - - NO 

RC-10-006 87.0-89.0 8.4 2100 - - NO 

 

Seismic Recommendations 

Based on the Caltrans Seismic Design Procedure, the following active and potentially active 

faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 

to develop ARS curves for deterministic and probabilistic seismic prediction models. An average 

shear wave velocity of 679 ft/sec (207 m/s) for the upper 100 feet of soil was determined from 

PS logging and used to generate the ARS curves. The corresponding design envelope ARS 

curves are presented in Figure 1. Basin and near-fault factors were applied to the data due to the 
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proximity of the faults and location of the project site. Curve data points are included as an 

attachment to this report. 
Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 

Moment magnitude of 

maximum credible 

earthquake 

Peak  ground 

acceleration T=0 sec 

(gravity) 

Red Mountain  Reverse 7.4 0.57 

Mesa Rincon Creek  Reverse 6.6 0.50 

Ventura-Pitas Point Reverse 7.2 0.42 

 

Figure 1. Design ARS Curve 

Liquefaction is the partial or complete loss of soil strength due to the build-up of excess pore 

water pressure during a seismic event. The effects of liquefaction on the bridge are expected to 

be minimal, due to the thinly bedded nature of the soil profile, presence of interbedded fine 

grained soils, and the horizontally and vertically discontinuous nature of soil layers. 

 

As-Built Foundation Data 

The as-built log of test borings for the nearby Carpinteria Creek Bridge (Br. No. 51-0052) 

indicates that the area is underlain by alluvial deposits. One mud rotary boring and two 

penetrometer soundings were performed as part of the foundation investigation in 1951.  
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Foundation Recommendations 

 

Driven Pipe Piles 

Structure Design proposes that the bridge abutments be supported on Standard Plan Class 200 

Alternative W driven pipe piles. Pile piles are assumed to plug during driving; piles will derive 

axial resistance from end bearing and skin friction.  

Design calculations for pipe piles were performed using CTGeoDrive, an Excel spreadsheet that 

calculates predicted pile axial resistance and pile axial deflection using state-of-the-practice 

methods provided by FHWA and API. Working Stress Design (WSD) methodology was used at 

the abutments with a safety factor of 2.0 for axial compression. Structure Design provided cutoff 

elevations, loads, and permissible vertical deflections of 2” per support. Recommended pile tip 

elevations for each support location are provided in the following tables.   

Preloading of the Abutment 1 approach embankment with a 5-foot high earthen surcharge with a 

30 day fill delay period to minimize the effects of pile downdrag and differential settlement due 

to staged construction and the proximity to Carpinteria Creek Bridge is recommended prior to 

pile driving. No surcharge is required at Abutment 2, but a 30 day fill delay period is 

recommended to allow for consolidation to occur prior to pile driving. Refer to the Geotechnical 

Design Report and the project plans and specifications for details regarding the limits and time of 

embankment preloading. 
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Abutment Foundation Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation (ft) 

LRFD Service-I Limit 

State Load (kips) per 

Support 

LRFD Service-I 

Limit State Total 

Load (kips) per Pile 

(Compression) 

Required 

Nominal 

Resistance 

(kips) 

(SF=2.0) 

Design Tip  

Elevations (ft) 

Specified Tip 

Elevation (ft) 

Required Driving 

Resistance (kips) 

Total Permanent 

Abut. 1 
Class 200 

Alt W 
32.42 2928 2643 195 390 

-18.58(a), 0(c) 

-2.58 (d) 
-18.58 390 

Abut. 2 
Class 200 

Alt W 
30.67 3032 2747 195 390 

-9.33(a), -9(c) 

-2.83 (d) 
-9.33 390 

Abut. 1 

Wing Wall 

Left 

Class 200 

Alt W 
48.92 40 40 40 80 

34(a) 

8.92(d) 
8.92 230 

Abut. 1 

Wing Wall 

Right 

Class 200 

Alt W 
47.32 40 40 40 80 

34(a) 

7.32 (d) 
7.32 240 

Abut. 2 

Wing Wall 

Left 

Class 200 

Alt W 
48.32 40 40 40 80 

32(a) 

8.32 (d) 
8.32 230 

Abut. 2 

Wing Wall 

Right 

Class 200 

Alt W 
46.62 40 40 40 80 

32(a) 

6.62 (d) 
6.62 220 

 

Notes: 

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

respectively.  

2) The specified tip elevation shall not be raised above the design tip elevations for lateral and tolerable 

settlement. 

Pile Data Table 

Location Pile Type 
Nominal Resistance (kips) Design Tip 

Elevation (ft) 

Specified Tip 

Elevation (ft) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

Abut. 1 Class 200 Alt W 390 0 -18.58(a), -0(c), -2.58 (d) -18.58 390 

Abut. 2 Class 200 Alt W 390 0 -9.33(a), -9(c), -2.83 (d) -9.33 390 

Abut. 1 Wing  

Wall Left 
Class 200 Alt W 230 0 

34(a) 

8.92(d) 
8.92 230 

Abut. 1 Wing  

Wall Right 
Class 200 Alt W 240 0 

34(a) 

7.32 (d) 
7.32 240 

Abut. 2 Wing 

Wall Left 
Class 200 Alt W 230 0 

32(a) 

8.32 (d) 
8.32 230 

Abut. 2 Wing 

Wall Right 
Class 200 Alt W 220 0 

32(a) 

6.62 (d) 
6.62 220 

 

Notes:  

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

Load 

2) The specified tip elevation shall not be raised above the design tip elevations for lateral load and 

tolerable settlement. 
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Construction Considerations 

Excavations for the bridge abutments may intercept groundwater. High groundwater may require 

methods to control and remove water at excavation locations. Refer to Standard Specifications 

2010 Section 19-3.03D for details regarding water control and foundation treatment when wet 

excavation and construction conditions are encountered. 

Layers of loose soil and high groundwater levels may generate excess pore pressures during pile 

driving that temporarily reduce the pile driving resistance. Should piles not reach the required 

nominal driving resistance within 1 foot of the specified tip elevation as determined using the 

formula in Standard Specifications 2010 Section 49-2.01A(4)(b), halt driving operations and 

allow a minimum of 24 hours for the soil to set up and excess pore pressures to dissipate. 

Restrike testing of the pile after the soil setup period should be conducted to ensure the pile 

develops the required resistance.  

Due to the discontinuous nature of the alluvial soils at the site, dense layers not identified in the 

contract log of test borings may be encountered above the specified pile tip elevations that limit 

the depth to which piles can be driven. Contact Geotechnical Design North personnel if issues 

with pile driving arise during the project. 

It is recommended that driving system submittals be required for piles at Abutment 1 and 

Abutment 2 per Standard Specification 49-2.01A(3)(b). 

Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 

bidders and contractors a list of pertinent information available for their inspection prior to bid 

opening.  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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for Via Real Bridge dated May 5, 2014. 
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 Ryan Turner 

C 73956 

6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

  
 

RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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Via Real Bridge
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To: DAN ADAMS Date: May 5, 2014 
Structure Design Branch 7      File: 05-SB-101-2.2/3.3 
DIVISION OF ENGINEERING SERVICES    Casitas Pass Road Bridge 
  Bridge No. 51-0343 

Attn:      Rakesh Deo  EA 05-4482U1 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Foundation Report 
 
Scope of Work 

A Foundation Report (FR) is provided for the above referenced project. This report supercedes 
the report dated 4-1-2014. The project is along State Route 101 in the City of Carpinteria, in 
southern Santa Barbara County.  Improvements are proposed to increase the highway level of 
service and accessibility, and include replacement of existing bridges and construction of new 
bridges, retaining walls, sound walls, ramps, and frontage roads. Review of published geologic 
data and previous geotechnical reports, field reconnaissance, and preliminary foundation 
calculations were performed as part of the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Preliminary Foundation Report (September, 2010). 
 
Project Description 

The existing structure at Casitas Pass Separation is a two-span concrete slab bridge. Structures 
Design proposes to replace the existing bridge with a two-span cast-in-place prestressed box 
girder bridge. The existing and proposed structure carries Casitas Pass Road/State Route 224 
over State Route 101.   
 
Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 
2008. 

3. Preliminary Foundation Report Casitas Pass Road Separation. Turner, Ryan. EA 05-
4482U1, September, 2010. 
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Field Investigation and Laboratory Testing Program 

Mud rotary borings and cone penetrometer test soundings (CPT) were advanced near each 

support location to determine the subsurface conditions to be used for foundation design. Refer 

to the project log of test borings for details of the (4) borings and (3) CPT soundings at the 

proposed bridge site. PS suspension logging was performed for the project to calculate an 

average shear wave velocity for use in generating the design ARS curve presented in the seismic 

section of this report. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-11-009 1-28-2011 CS2000 Auto 93 51.0 170.5 

RC-11-010 1-30-2011 CS2000 Auto 93 52.4 172.0 

RC-11-011 2-1-2011 CS2000 Auto 93 50.1 171.5 

RC-11-013 3-2-2011 CS2000 Auto 93 31.7 135.5 

CPT-11-007 6-22-2011 CPT N/A N/A 52.6 86.0 

CPT-11-008 6-22-2011 CPT N/A N/A 50.8 87.0 

CPT-11-009 6-22-2011 CPT N/A N/A 51.1 100.0 

 

Site Geology and Subsurface Conditions 

 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. The valley is a low-lying, flat plain comprised of 

alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish water 

of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually gains 

elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 

 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of unconsolidated deposits of clay, 

silt, sand, and gravel. 
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Groundwater 

Open observation wells were installed in borings RC-11-009 and RC-11-010 to observe 

fluctuations in groundwater levels and determine if groundwater will influence construction and 

foundation design.  Results of the groundwater-monitoring program are summarized in Table 1. 
 

Table 1. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-11-009 2-9-2011 25.6 25.4 

RC-11-009 12-14-2011 25.6 25.4 

RC-11-009 2-24-2012 25.4 25.6 

RC-11-009 3-22-2012 25.0 26.0 

RC-11-009 4-19-2012 24.9 26.1 

RC-11-009 7-26-2012 25.1 25.9 

RC-11-009 2-5-2013 25.6 25.4 

RC-11-009 4-5-2013 26.4 24.6 

RC-11-009 5-23-2013 26.7 24.3 

RC-11-010 2-9-2011 27.9 24.5 

RC-11-010 2-5-2013 29.9 22.5 

RC-11-010 4-5-2013 35.8 16.6 

 

Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 

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

resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil samples were obtained during the subsurface investigation and tested for corrosion potential 

at the District Materials Laboratory. The results of the corrosion testing are presented in Table 2. 
 

Table 2. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-11-011 10.0-11.5 7.55 3297 - - NO 

RC-11-011 55.0-56.5 7.56 2596 - - NO 

RC-11-011 70.0-71.5 7.42 1763 - - NO 

 
Seismic Recommendations 

Based on the Caltrans Seismic Design Procedure, the following active and potentially active 

faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 

to develop ARS curves for deterministic and probabilistic seismic prediction models. An average 

shear wave velocity of 679 ft/sec (207 m/s) for the upper 100 feet of soil was determined from 

PS logging and used to generate the ARS curves. The corresponding design envelope ARS 

curves are presented in Figure 1. Basin and near-fault factors were applied to the data due to the 
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proximity of the faults and location of the project site. Curve data points are included as an 

attachment to this report. 
Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 

Moment magnitude of 

maximum credible 

earthquake 

Peak  ground 

acceleration T=0 sec 

(gravity) 

Red Mountain  Reverse 7.4 0.57 

Mesa Rincon Creek  Reverse 6.6 0.50 

Ventura-Pitas Point Reverse 7.2 0.42 

 

Figure 1. Design ARS Curve 
 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 

pore water pressure during a seismic event. The potential for liquefaction was estimated using 

correlations to SPT and CPT by calculating the cyclic resistance and cyclic stress ratios (CRR 

versus CSR). Although some thin layers were determined to be potentially liquefiable, the effects 

of liquefaction on the bridge are expected to be minimal, due to the thinly bedded nature of the 

soil profile, presence of interbedded fine grained soils, and the horizontally and vertically 

discontinuous nature of soil layers. Liquefaction of thin, discreet layers is not expected to cause 

significant seismic settlement or induce downdrag forces on pile foundations. 

 

As-Built Foundation Data 

The as-built Log of Test Borings for the Casitas Pass Road Separation (Br. No. 51-0175) indicate 

that the area is underlain by approximately 17 feet of very loose to compact silt and silty sand 

overlying slightly compact to compact silt, clayey silt, and silty sand. Three mud rotary borings 

and one penetrometer sounding were performed as part of the foundation investigation in 1951. 
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The ground surface elevation of the borings was approximately 47 feet to 49 feet.  The ground 

water surface elevation measured during the 1951 investigation was determined to be from 

approximately elevation 34 feet to 40 feet. 

 

Foundation Recommendations 

 

Standard Plan Class 200 Alt W and Driven Steel Shells Filled with Concrete and Reinforcement 

Structure Design proposes that the bridge abutments be supported on standard plan driven Class 

200 Alt W pipe piles and the bent supports be founded on 78-inch driven steel shells filled with 

concrete and reinforcing, referred to heir in as cast-in-steel-shell (CISS) piles. CISS piles provide 

high resistance to lateral loads and are a good alternative where lateral loads cannot be efficiently 

resisted using a group of driven piles or a single large diameter driven pile. Base resistance and 

side resistance are assumed to provide axial resistance.  

Note that the reported Bent 2 CISS pile nominal and required driving resistances exceed the 

required nominal resistance for the reported strength limit state load. The pile tip elevation is 

below a clay layer and was chosen to allow for construction of the base of the CISS pile in the 

sand underlying the clay layer. Do not raise the elevation of the pile tip.  

Estimated settlement of 0.25 inches was calculated at the Service-I Limit State Load for the 78-

inch CISS piles, less than the maximum allowable criteria of 1 inch. Because the specified tip 

elevation will not be raised, calculation of a design tip elevation for serviceability criteria is 

unnecessary. 30-day embankment settlement periods are recommended at Structure Stage 1 and 2 

for both approach embankments. 

Abutment Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation (ft) 

LRFD Service-I Limit 

State Load (kips) per 

Support 

LRFD Service-I 

Limit State Total 

Load (kips) per Pile 

(Compression) 

Required 

Nominal 

Resistance 

(kips) 

Design Tip  

Elevations (ft) 

Specified Tip 

Elevation (ft) 

Required Driving 

Resistance (kips) 

Total Permanent 

Abut. 1 
Class 200 

Alt W  
36.67 3305 2915 175 350 

 -26.33 (a) 

-8(c) 
-26.33 400 

Abut. 3 
Class 200 

Alt W 
31.42 5270 4750 195 390 

 -21.58 (a) 

-10(c) 
-21.58 400 

Abut. 3 

Wingwalls 

Class 140 

Alt W 
35.42 355 355 80 160 10.42 (a) 10.42 160 

 

Notes: 

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

2) The specified tip elevation must not be raised above the design tip elevations for tension, lateral, and 

tolerable settlement. 
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Bent Foundations Design Recommendations 
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Strength Limit Extreme Event 

Comp. 

(ϕ=0.8) 

Tension 

(ϕ=0.7) 

Comp. 

(ϕ=1) 

Tension 

(ϕ=1) 

Bent 2 
78” 

CISS  
29.0 1115 1” 2620 0 1480 0 

-47.0(a-I), 

 -46.0 (d) 
-47.0 3270 

 
     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit) and (d) Lateral. 

2) The specified tip elevation must not be raised above the design tip elevations for tension, lateral, 

and tolerable settlement. 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) 

Design Tip 

Elevation (ft) 

Specified 

Driven Steel 

Shell Tip 

Elevation (ft) 

Specified 

Reinforcing 

and Concrete 

Tip 

Elevation (ft) 

Required 

Driving 

Resistance 

(kips) 
Compression Tension 

Abut. 1 Class 200 Alt W 400 N/A  -26.33 (a), -8(c) -26.33 N/A 400 

Bent 2 78” CISS 4610 N/A  -47.0
 
(a), -46.0 (d) -47.0 -37.0 3270 

Abut. 3 Class 200 Alt W 400 N/A  -21.58 (a), -10(c) -21.58 N/A 400 

Abut. 3 
Wingwalls 

Class 140 Alt W 160 N/A 10.42 (a) 10.42 N/A 160 

 
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 and (d) Lateral. 

3) Required driving resistances at Abutments 1 and 3 exceed the required nominal resistances to 

provide sufficient penetration into a bearing layer. 

4) The specified tip elevation must not be raised above the design tip elevations for tension load, 

lateral load, and tolerable settlement. 

 

Retaining Wall A Revised Standard Plan Type 5 Retaining Wall on Spread Footing 

A revised standard plan cast-in-place cantilevered Type 5 retaining wall on spread footings is 

required to retain the bridge embankment past the extent of the Abutment 3 right wingwall. Refer 

to Revised Standard Plan B3-4A for details of construction. The depth of foundation embedment 

shall provide a minimum of 4 feet of horizontal cover from the top of the toe side of the footing 

to the face of the embankment slope. The net bearing pressure and effective footing width for the 
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service 1 limit state load provided in Revised Standard Plan B3-4A were used to evaluate 

foundation settlement. Extreme limit state bearing stresses were evaluated at a horizontal seismic 

earth pressure coefficient equal to 0.2. Settlement is expected to be immediate in the cohesionless 

soils underlying the proposed retaining wall. Calculated differential settlements are within 

tolerable limits for cast-in-place cantilevered concrete retaining walls. It is recommended to 

provide a joint between Retaining Wall A and the Abutment 3 right wingwall that can 

accommodate differential settlement that may occur due to different foundation types and loads. 

Table 4. Retaining Wall Foundation Recommendations 

Wall Station (ft) 

“CNOSE4” 

Design 

Height 

(ft) 

Bottom of 

Footing 

Elevation 

(ft) 

Footing 

Width 

(ft) 

Strength 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=0.45 

Extreme 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=1.0 

Strength 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress (psf) 

q0 

Extreme 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress(psf) 

q0 

Service Limit 

State Net 

Bearing 

Stress(psf) 

q'0 

Calculated 

Settlement at Net 

Bearing Pressure 

(inches) 

11+83.60 to 

11+99.60 
12.0 41.00 10.50 7600 16,800 4000 4800 2800 1.8 

11+99.60 to 

12+15.60 
8.0 44.50 8.50 7500 17,000 3000 3200 2100 1.4 

12+15.60 to 

12+25.60 
4.0 48.00 7.25 7600 16,500 2400 2700 1400 1.0 

 

Construction Considerations 

It is recommended to maintain a permanent soil plug with a minimum length of 10 feet inside of 

the driven steel shell. Due to high regional groundwater and the potential for heave into the base 

of the excavation, construction of the reinforced concrete portion of the CISS piles is 

recommended to be performed using the wet method and specifications. Maintain an offsetting 

hydrostatic head using drilling slurry during excavation of the soil inside of the driven shell, 

clean the sides and base of the pipe and excavation, place the cage inside of the drilling fluid, and 

place concrete using a tremie to displace the slurry per the requirements of 2010 Standard 

Specification 49-3.02C(8). Use visual inspection and a weighted tape to ensure that the base of 

the excavation is level, clean, and free of loose material. 

Driving of Bent 2 CISS piles shall not be performed until the results of the static load tests at the 

Linden OC are complete. Refer to the Linden Avenue Overcrossing Foundation Report and the 

project plans and specifications for details of the load tests. 

It is recommended that driving system submittals be required for piles at Abutment 1, Bent 2, 

and Abutment 3 per Standard Specification 49-2.01A(3)(b). 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 

bidders and contractors a list of pertinent information available for their inspection prior to bid 

opening.  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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Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report dated May 5, 2014. 
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 Ryan Turner 

C 73956 

6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

  
 

RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

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

To: DAN ADAMS Date: May 5, 2014 
Structure Design Branch 7      File: 05-SB-101-2.2/3.3 
DIVISION OF ENGINEERING SERVICES    Linden Avenue O.C. 
  Bridge No. 51-0344 

Attn:      Rakesh Deo  EA 05-4482U1 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Foundation Report 
 
Scope of Work 

A Foundation Report (FR) is provided for the above referenced project. This report supercedes 
the report dated 4-1-2014. The project is along State Route 101 in the City of Carpinteria, in 
southern Santa Barbara County. Improvements are proposed to increase the highway level of 
service and accessibility, and include replacement of existing bridges and construction of new 
bridges, retaining walls, sound walls, ramps, and frontage roads. Review of published geologic 
data and previous geotechnical reports, field reconnaissance, and foundation calculations were 
performed as part of the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Preliminary Foundation Report (September, 2010). 
 
Project Description 

The existing structure at the Linden Avenue Overcrossing is a two-span concrete box girder 
bridge. Structures Design proposes to replace the existing bridge with a two-span cast-in-place 
prestressed concrete box girder bridge. The existing and proposed structures carry Linden 
Avenue over State Route 101.   
 
Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 
2008. 

3. Preliminary Foundation Report Linden Avenue Overcrossing. Turner, Ryan. EA 05-
4482U1, September, 2010. 
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Field Investigation and Laboratory Testing Program 

Mud rotary borings and cone penetrometer test soundings (CPT) were advanced near each 

support location to determine the subsurface conditions to be used for foundation design. Refer 

to the project log of test borings for details of the (7) borings and (3) CPT soundings at the 

proposed bridge site. PS suspension logging was performed for the project to calculate an 

average shear wave velocity for use in generating the design ARS curve presented in the seismic 

section of this report. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

B-2-00 9-13-2000 CME750 Auto 76 24.7 61.5 

RC-10-001 11-3-2010 CS2000 Auto 93 23.8 151.5 

RC-10-004 12-1-2010 CS2000 Auto 93 24.5 171.5 

RC-10-005 12-8-2010 CS2000 Auto 93 26.4 152.0 

RC-11-012 2-2-2011 CS2000 Auto 93 25.8 91.5 

RC-11-014 3-1-2011 Acker Auto 68 20.8 152.5 

RC-13-017 12-18-2013 CS 2000 Auto 85 25.2 152.0 

CPT-11-001 6-22-2011 CPT N/A N/A 25.2 100.0 

CPT-11-002 6-22-2011 CPT N/A N/A 26.6 100.0 

CPT-11-004 6-22-2011 CPT N/A N/A 27.3 100.0 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 
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Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of unconsolidated deposits of clay, 

silt, sand, and gravel. 

Groundwater 

Open observation wells were installed to observe fluctuations in groundwater levels and 

determine if groundwater will influence construction and foundation design.  Results of the 

groundwater-monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

B-2-00 2-9-2011 5.1 19.6 

B-2-00 2-24-2012 5.3 19.4 

B-2-00 3-22-2012 5.7 19.0 

B-2-00 4-19-2012 4.9 19.8 

B-2-00 2-5-2013 5.9 18.8 

B-2-00 4-5-2013 5.7 19.0 

B-2-00 5-23-2013 6.3 18.4 

RC-10-004 2-9-2011 3.9 20.6 

RC-10-004 12-14-2011 5.0 19.5 

RC-10-004 2-24-2012 4.8 19.3 

RC-10-004 3-22-2012 5.0 19.5 

RC-10-004 4-19-2012 4.3 20.2 

RC-10-004 7-26-2012 5.4 19.1 

RC-10-004 2-5-2013 5.3 19.2 

RC-10-004 4-5-2013 5.7 18.8 

RC-10-004 5-23-2013 6.0 18.4 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be 

potentially corrosive based on this criteria are sent to the Headquarters Material Laboratory for 

additional corrosion testing based on chloride and sulphate content. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
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Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-001 6.5-10.0 8.1 1940 - - NO 

RC-10-001 22.0-25.0 8.2 5600 - - NO 

RC-10-001 48.0-50.0 8.0 2450 - - NO 

RC-10-001 67.0-70.0 7.8 2150 - - NO 

RC-10-004 0.0-3.0 8.1 660 140 870 NO 

RC-10-004 25.0-26.5 8.0 2650 - - NO 

RC-10-004 57.0-59.0 8.2 6330 - - NO 

RC-10-005 2.0-4.0 8.4 1260 - - NO 

RC-10-005 47.0-49.0 8.4 2350 - - NO 

RC-10-005 87-0-89.0 8.6 3560 - - NO 

RC-11-014 6.0-7.5 8.04 3658 - - NO 

RC-11-014 16.0-17.5 7.54 2499 - - NO 

RC-11-014 60.0-61.5 7.79 2602 - - NO 

RC-11-014 86.0-87.5 7.80 2591 - - NO 

 

Seismic Recommendations 

Based on the Caltrans Seismic Design Procedure, the following active and potentially active 

faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 

to develop ARS curves for deterministic and probabilistic seismic prediction models. An average 

shear wave velocity of 679 ft/sec (207 m/s) for the upper 100 feet of soil was determined from 

PS logging and used to generate the ARS curves. The corresponding design envelope ARS 

curves are presented in Figure 1. Basin and near-fault factors were applied to the data due to the 

proximity of the faults and location of the project site. Curve data points are included as an 

attachment to this report. 

Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 

Moment magnitude of 

maximum credible 

earthquake 

Peak  ground 

acceleration T=0 sec 

(gravity) 

Red Mountain  Reverse 7.4 0.57 

Mesa Rincon Creek  Reverse 6.6 0.50 

Ventura-Pitas Point Reverse 7.2 0.42 
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Figure 1. Design ARS Curve 
 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 

pore water pressure during a seismic event. The potential for liquefaction was estimated using 

correlations to SPT and CPT by calculating the cyclic resistance and cyclic stress ratios (CRR 

versus CSR). Although some thin layers were determined to be potentially liquefiable, the effects 

of liquefaction on the bridge are expected to be minimal, due to the thinly bedded nature of the 

soil profile, presence of interbedded fine grained soils, and the horizontally and vertically 

discontinuous nature of soil layers. Liquefaction of thin, discreet layers is not expected to cause 

significant seismic settlement or induce downdrag forces on pile foundations. 

 

As-Built Foundation Data 

The as-built Log of Test Borings for the Linden Avenue Overcrossing (Br. No. 51-0117) indicate 

that the area is underlain by approximately 16 feet of soft sandy clay and clayey silt above 

slightly compact sand and very stiff clayey silt and silt. One mud rotary boring and four 

penetrometer soundings were performed as part of the foundation investigation in 1951. The 

ground surface elevation of the borings was approximately 22 feet.  The ground water surface 

elevation measured during the 1951 investigation was determined to be approximately at 

elevation 18 feet. 
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Foundation Recommendations 

 

Standard Plan Class 200 Alt W and Driven Steel Shells Filled with Concrete and Reinforcing 

Structure Design proposes that the bridge abutments be supported on standard plan driven Class 

200 Alt W pipe piles and the bent supports be founded on 78-inch driven steel shells filled with 

concrete and reinforcing, referred to heir in as cast-in-steel-shell (CISS) piles. CISS piles provide 

high resistance to lateral loads and are a good alternative where lateral loads cannot be efficiently 

resisted using a group of driven piles or a single large diameter driven pile. Base resistance and 

side resistance are assumed to provide axial resistance. Axial geotechnical resistance of CISS 

piles will be provided by side and base resistance in the alluvial soils underlying the site. Driving 

resistance of the driven pipe portion of CISS piles was estimated by summing the exterior side 

resistance, base resistance of the pipe ring area, and the interior side resistance of the soil plug, 

which is estimated to be approximately 1/3 of the exterior side resistance. CISS pile tip 

elevations shall not be changed if calculated driving resistances exceed the estimated driving 

resistance; drive CISS piles to the specified tip elevation.   

Estimated settlement of 0.8 inches was calculated at the Service-I Limit State Load for the 78-

inch CISS piles, less than the maximum allowable criteria of 1 inch. Because the specified tip 

elevation will not be raised, calculation of a design tip elevation for serviceability criteria is 

unnecessary. 30-day embankment settlement periods are recommended at Structure Stage 1 and 2 

for both approach embankments. 

Abutment Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation (ft) 

LRFD Service-I Limit 

State Load (kips) per 

Support 

LRFD Service-I 

Limit State Total 

Load (kips) per Pile 

(Compression) 

Required 

Nominal 

Resistance 

(kips) 

Design Tip  

Elevations (ft) 

Specified Tip 

Elevation (ft) 

Required Driving 

Resistance (kips) 

Total Permanent 

Abut. 1 
Class 200 

Alt W  
26.92 2590 2330 165 330 

 -31 (a) 

-20(c) 
-31.08 330 

Abut. 3 
Class 200 

Alt W 
27.92 3185 2255 160 320 

 -40 (a) 

-38(c) 
-40.08 330 

 

Notes: 

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

2) The specified tip elevation must not be raised above the design tip elevations for tension, lateral, and 

tolerable settlement. 
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Bent Foundations Design Recommendations 
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Strength Limit Extreme Event 

Comp. 

(ϕ=0.8) 

Tension 

(ϕ=0.7) 

Comp. 

(ϕ=1) 

Tension 

(ϕ=1) 

Bent 2 
78” 

CISS  
17.8 1640 1” 3150 0 1245 0 

-54.2 (a-I) 

-57.2(d) 
-57.20 2560 

 
     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression, (d) Lateral 

2) The specified tip elevation must not be raised above the design tip elevation. 

 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) 
Design Tip 

Elevation (ft) 

Specified 

Driven Steel 

Shell Tip 

Elevation (ft) 

Specified 

Reinforcing and 

Concrete Tip 

Elevation (ft) 

Required 

Driving 

Resistance 

(kips) 
Compression Tension 

Abut. 1  Class 200 Alt W 300 N/A -31 (a), -20 (c) -31.08 N/A 330 

Bent 2 78” CISS 3300 N/A 
 -54.2

 
(a), 

 -57.2 (d) 
-57.20 -47.2 2560 

Abut. 3 Class 200 Alt W 330 N/A -40 (a), -38(c) -40.08 N/A 330 

 
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, (d) Lateral 

3) Required driving resistances at Abutments 1 and 3 exceed the required nominal resistances to 

provide sufficient penetration into a bearing layer. 

4) The specified tip elevation must not be raised above the design tip elevations for tension load, 

lateral load, and tolerable settlement. 

 

Load Test 

Due to the large diameter of the driven CISS piles required at the Bent 2 support, a load test is 

required to verify the nominal axial resistance and load deflection behavior of the piles. Per 

Memo to Designers 3-1, load tests are recommended for driven piles greater than 3 feet in 

diameter. It is recommended to perform a static axial load test using the Department’s testing 

equipment and 8000 kip load testing frame in the existing southbound Linden Avenue on-ramp 

circle. Four 4-foot diameter driven pipe anchor piles are required to resist the axial load applied 

to the test pile. Refer to the project plans for details of the load test frame. Monitoring of load 
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deformation behavior of the test pile using strain gauges on the driven steel shell and reinforcing 

to determine unit side and base resistances is recommended to be performed by the Foundation 

Testing Branch (FTB). FTB will work with Geotechnical Design North to determine the required 

pile instrumentation and test equipment to be provided by the contractor and specified in the 

contract plans and Special Provisions. The “proof” load test will verify the strength and 

serviceability requirements of the foundations to be used as production piles, and allow use of a 

higher strength limit state resistance factor for design in axial compression.  

Dynamic monitoring of the load test pile and one anchor pile during driving using the 

Department’s Pile Driving Analyzer (PDA) is recommended. Results of the dynamic monitoring 

will be used in conjunction with the static load test to determine pile driving acceptance criteria. 

Two static load tests are recommended: 1) load the test pile to the nominal axial geotechnical 

resistance after driving and before removal of the soil plug and 2) load the test pile to the 

nominal axial geotechnical resistance after removal of the soil plug and placement of reinforced 

concrete to the design tip elevation. Monitoring of the installed strain gauges during both load 

tests should be performed. After completing driving, a minimum setup period of 7 days is 

recommended prior to performing the first static load test to allow for dissipation of excess pore 

pressures.  

Load Test Pile Data Table 

Location Pile Type 
Approximate Ground 

Elevation (ft) 

Cut-off 

Elevation (ft) 

Specified 

Driven Steel 

Shell Tip 

Elevation (ft) 

Specified 

Reinforcing and 

Concrete Tip 

Elevation (ft) 

Estimated 

Driving Resistance 

(kips) 

Anchor 

Piles 

48” Driven 

Pipe Pile 
23.0 

26.0 

*33.0 
-45.0 N/A 1330 

Test Pile 78” CISS 23.0 38.0 -66.0 -56.0 2940 

Notes:  

1) Tip elevations of piles must not be raised if driving resistance exceeds estimated driving resistance 

2) Cut-off elevation of Test Pile to allow for installation of PDA equipment. After dynamic monitoring, 

cut off Test Pile to the authorized elevation required for the load test. 

3) * Cut-off elevation of one of the 4 anchor piles to allow for installation of PDA equipment. After 

dynamic monitoring, cut off anchor pile at the elevation shown. 

 

Axial geotechnical resistance of the test CISS pile will be provided by side and base resistance in 

the alluvial soils underlying the site. Driving resistance of the driven pipe portion of CISS pile 

was estimated by summing the exterior side resistance, base resistance of the pipe ring area, and 

the interior side resistance of the soil plug, which is estimated to be approximately 1/3 of the 

exterior side resistance. The load test CISS pile tip elevation shall not be changed if 

calculated/measured driving resistances exceed the estimated driving resistance; drive the load 

test CISS pile to the specified tip elevation. 
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Construction Considerations 

Additional length of reaction piles and the test pile above finished grade are required to install 

the load test anchor heads and instrumentation required for dynamic monitoring of the piles 

during driving. Refer to the project plans for details of construction. 

Coordination between Construction and the Foundation Testing Branch will be required to 

schedule the pile load test and ensure that representatives from FTB are available to assist the 

contractor during construction of the load test and perform the load test within the required time 

limits. Driving of Bent 2 CISS piles shall not be performed until the results of the static load tests 

are accepted.  

It is recommended to maintain a permanent soil plug with a minimum length of 10 feet inside of 

the driven steel shell. Due to high regional groundwater and the potential for heave into the base 

of the excavation, construction of the reinforced concrete portion of the CISS piles is 

recommended to be performed using the wet method and specifications. Maintain an offsetting 

hydrostatic head using drilling slurry during excavation of the soil inside of the driven shell, 

clean the sides and base of the pipe and excavation, place the cage inside of the drilling fluid, and 

place concrete using a tremie to displace the slurry per the requirements of 2010 Standard 

Specification 49-3.02C(8). Use visual inspection and a weighted tape to ensure that the base of 

the excavation is level, clean, and free of loose material. 

It is recommended that driving system submittals be required for piles at Abutment 1, Bent 2, 

Abutment 3, the load test pile, and load test anchor piles per Standard Specification 49-

2.01A(3)(b). 

Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 

bidders and contractors a list of pertinent information available for their inspection prior to bid 

opening.  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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for Linden Avenue Overcrossing dated May 5, 2014. 
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 Ryan Turner 

C 73956 

6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

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

 
To: MANODE KODSUNTIE Date: January 22, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Retaining Wall B 

  EA 05-4482U1 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Retaining Wall B Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Retaining Wall B is provided for the above referenced project. 

The project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Retaining Wall B.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 
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Retaining Wall B is proposed for a length of 136.15 feet at the northeast intersection of Via Real 

and Casitas Pass Road to accommodate a cut adjacent to northbound 101 and raising the profile 

of Via Real to match grade for the replacement Casitas Pass Road Overcrossing. The wall will 

begin 43.96 feet left of VIAREAL1 Station 140+65.53 and end 31.21 feet left of 142+00.0. The 

maximum design retained height will be 10 feet, with an embankment slope of 2:1 in front of the 

wall. 

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Three mud rotary borings were advanced near the retaining wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-11-009 1-28-2011 CS2000 Auto 93 51.0 170.5 

RC-11-010 1-30-2011 CS2000 Auto 93 52.4 172.0 

RC-11-011 2-1-2011 CS2000 Auto 93 50.1 171.5 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 
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with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings RC-10-009 and RC-11-010 to observe 

fluctuations in groundwater levels and determine if groundwater will influence construction and 

foundation design.  Results of the groundwater-monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date 

Depth to 

Groundwater 

(ft) Groundwater Elevation(ft) 

RC-11-009 2-9-2011 25.6 25.4 

RC-11-009 12-14-2011 25.6 25.4 

RC-11-009 2-24-2012 25.4 25.6 

RC-11-009 3-22-2012 25.0 26.0 

RC-11-009 4-19-2012 24.9 26.1 

RC-11-010 2-9-2011 27.9 24.5 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-11-011 10.0-11.5 7.55 3297 - - NO 

RC-11-011 55.0-56.5 7.56 2596 - - NO 

RC-11-011 70.0-71.5 7.42 1763 - - NO 
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Foundation Recommendations 

 

Revised Standard Plan Type 5 Retaining Wall on Spread Footing 

Revised standard plan cast-in-place cantilevered Type 5 retaining walls on spread footings are the 

recommended structure and foundation types. Refer to Revised Standard Plan B3-4A for details 

of construction. The depth of foundation embedment shall provide a minimum of 4 feet of 

horizontal cover from the top of the toe side of the footing to the face of the embankment slope. 

The net bearing pressure and effective footing width for the service 1 limit state load provided in 

Revised Standard Plan B3-4A were used to evaluate foundation settlement. Extreme limit state 

bearing stresses were evaluated at a horizontal seismic earth pressure coefficient equal to 0.2. 

Settlement is expected to be immediate in the cohesionless soils underlying the proposed 

retaining wall. Calculated differential settlements are within tolerable limits for cast-in-place 

cantilevered concrete retaining walls.    

Table 4. Retaining Wall Foundation Recommendations 

Wall Station (ft) 

Design 

Height 

(ft) 

Bottom of 

Footing 

Elevation 

(ft) 

Footing 

Width 

(ft) 

Strength 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=0.45 

Extreme 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=1.0 

Strength 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress (psf) 

q0 

Extreme 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress(psf) 

q0 

Service Limit 

State Net 

Bearing 

Stress(psf) 

q'0 

Calculated 

Settlement at Net 

Bearing Pressure 

(inches) 

0+00 to 0+20 10.0 43.50 9.50 6800 12,300 3500 3900 2500 1.6 

0+20 to 1+1+00 8.0 43.50 8.50 6800 12,400 3000 3200 2100 1.4 

1+00 to 1+36.15 6.0 43.50 7.75 6800 12,100 2900 3000 1800 1.2 

 

Construction Considerations 

 

Loose soils may be encountered during foundation excavations. Temporary slopes or shoring will 

be required to support the excavation to construct the retaining wall foundations. Groundwater is 

not expected to be encountered in foundation excavations.  

 

Additional Information 

Standard Specification 2-1.6.B, “Supplemental Project Information”, discloses to bidders and 

contractors a list of pertinent information available for their inspection prior to bid opening.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall dated January 22, 2014. 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

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

 
To: MANODE KODSUNTIE Date: January 28, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Retaining Wall C 

  EA 05-4482U1 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Retaining Wall C Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Retaining Wall C is provided for the above referenced project. 

The project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Retaining Wall C.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 

 

Retaining Wall C is proposed for a length of approximately 546 feet near the mid-slope of the 

proposed cut slope paralleling the Casitas Pass Road southbound off-ramp from 30 feet left of 
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CA2 Station 143+75 to 30 feet left of Station 149+25. Location of the wall mid-slope was 

controlled by planting and right of way requirements. The maximum retained height will be 

approximately 10 feet, with embankment slopes of 2:1 behind and in front of the wall. 

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Two mud rotary borings were advanced near the retaining wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-002 11-16-2010 CS2000 Auto 93 42.5 82.0 

RC-10-003 11-17-2010 CS2000 Auto 93 42.3 72.0 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 
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Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings RC-10-002 and RC-10-003 to observe 

fluctuations in groundwater levels and determine if groundwater will influence construction and 

foundation design.  Results of the groundwater-monitoring program are summarized in Table 2. 

Two hand auger borings to encounter water were also performed on June 5, 2012 to further 

characterize groundwater levels near the retaining wall layout line. Groundwater was 

encountered at approximately elevation 25 feet in both excavations. 

Table 2. Groundwater Elevations 

Boring Date 

Depth to 

Groundwater 

(ft) Groundwater Elevation(ft) 

RC-10-002 4-12-2012 16.6 25.9 

RC-10-003 4-12-2012 16.0 26.3 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-002 1.0-3.0 8.2 3150 - - NO 

RC-10-002 23.0-25.0 8.2 5620 - - NO 

RC-10-003 1.0-4.0 8.0 4410 - - NO 

 

Foundation Recommendations 

 

Standard Plan Type 1 Retaining Wall on Spread Footing 

Standard plan cast-in-place cantilevered Type 1 Case 2 retaining walls on spread footings are the 

recommended structure and foundation types. Bearing capacity was evaluated using strength 1 
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limit state and extreme 1 limit state loads and the effective footing widths provided in the 

Revised 2010 Standard Plans. Settlement for each design wall height was calculated using a ½:1 

vertical stress distribution with depth, and Hough’s method for cohesionless soils utilizing a 

bearing capacity factor correlated to soil type and relative density. The net bearing pressure and 

effective footing width for the service 1 limit state load provided in the 2010 Standard Plans were 

used to evaluate foundation settlement. Extreme limit state bearing stresses were evaluated at a 

horizontal seismic earth pressure coefficient equal to 0.2. Settlement is expected to be immediate 

in the cohesionless soils underlying the proposed retaining wall. Calculated differential 

settlements are within tolerable limits for cast-in-place cantilevered concrete retaining walls. 

 

Standard Plan Type 1 Retaining Walls show a flat slope in front of the wall. Retaining Wall C 

will require a 2:1 slope in front of the wall due to the location of the wall mid-slope. To ensure 

adequate bearing capacity, global slope stability of the foundation was evaluated using the limit 

equilibrium slope stability software SLOPE-W. The effect of the slope in front of the wall is to 

reduce the surcharge stress resisting a bearing capacity failure when compared to a flat slope. A 

circular failure surface approximating a bearing capacity failure was analyzed considering the 

effects of the foundation bearing stress as a surcharge load. The foundation was found to have a 

global stability factor of safety of 1.6 using Bishop’s and Morgenstern-Price analyses methods. 

Reduction of the surcharge bearing capacity factor in the bearing capacity equation due to 

proximity to a slope was also considered per BDS 4.4.7.1.1.4, modeled after Meyerhof (1957). 

The factored bearing resistances for strength and extreme load cases were greater than the 

factored bearing stresses listed in the Revised 2010 Standard Plans. 

The depth of foundation embedment shall provide a minimum of 4 feet of horizontal cover from 

the top of the toe side of the footing to the face of the embankment slope in front of the wall. 

Verify that future construction will not encroach on the minimum required horizontal footing 

cover. Foundation recommendations are presented in Table 4. 
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Table 4. Retaining Wall Foundation Recommendations 

Wall 

Station (ft) 

Design 

Height 

(ft) 

Bottom of 

Footing 

Elevation (ft) 

Footing 

Width 

(ft) 

Strength 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=0.45 

Extreme 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=1.0 

Strength 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress (psf) 

q0 

Extreme 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress(psf) 

q0 

Service Limit State 

Net Bearing 

Stress(psf) 

q'0 

Calculated 

Settlement at Net 

Bearing Pressure 

(inches) 

10+00 to 

10+25 
6.0 32.50 7.50 5500 11800 2200 4400 1000 1.2 

10+25 to 

10+50 
8.0 30.00 9.50 5200 11300 2300 5000 1000 1.5 

10+50 to 

11+00 
10.0 28.00 11.00 5500 12100 2600 6500 1300 1.9 

11+00 to 

11+25 
8.0 28.25 9.50 5200 11300 2300 5000 1000 1.5 

11+25 to 

11+75 
10.0 26.00 11.00 5500 12100 2600 6500 1300 1.9 

11+75 to 

12+00 
8.0 26.25 9.50 5200 11300 2300 5000 1000 1.5 

12+00 to 

12+50 
10.0 24.00 11.00 5500 12100 2600 6500 1300 1.9 

12+50 to 

13+25 
8.0 24.25 9.50 5200 11300 2300 5000 1000 1.5 

13+25 to 

14+00 
10.0 24.00 11.00 5500 12100 2600 6500 1300 1.9 

14+00 to 

14+50 
10.0 23.25 11.00 5500 12100 2600 6500 1300 1.9 

14+50 to 

15+25 
10.0 24.00 11.00 5500 12100 2600 6500 1300 1.9 

15+25 to 

15+45.96 
8.0 24.25 9.50 5200 11300 2300 5000 1000 1.5 

 

Construction Considerations 

 

Loose soils and groundwater may be encountered during foundation excavations in the existing 

slope adjacent to the off-ramp. Temporary slopes and/or shoring will be required to support the 

excavation and construct the retaining wall foundations. Groundwater elevations were observed 

above the proposed bottom of footing elevations for some portions of the wall.   

 

If groundwater infiltrates footing excavations and the contractor is able to dewater the excavation 

by pumping, construction of a permeable mattress to bridge soft and wet soils and provide a 

stable working platform to begin foundation construction is recommended. Over-excavate 18 

inches below the bottom of footing elevation and 8 inches beyond the sides of the footing 

excavation. Replace the excavated material to the bottom of footing elevation with Class III 

Permeable material fully encapsulated in Class B3 subgrade enhancement geotextile to prevent 

contamination with fines. Overlap seams in the geotextile a minimum of 3 feet. The base layer 
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shall be pumped during forming, placement of concrete, and concrete curing, as required to keep 

the groundwater elevation below the bottom of footing, providing a dry uniform surface for 

construction and preventing segregation of the concrete by flowing water prior to curing. 

Alternatively, if groundwater infiltration into foundation excavations cannot be controlled by 

pumping, or at the option of the contractor instead of pumping, the contractor may propose a 

dewatering plan to be reviewed and approved by the Engineer. 

Additional 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 following is 

an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall dated January 28, 2014. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 



Manode Kodsuntie                                             Foundation Report  

January 28, 2014                                                       Retaining Wall C 

Page 8 of 8                              EA 05-4482U1 

 

“Caltrans improves mobility across California” 

 

LIST OF ATTACHMENTS 
 

 

 

Vicinity Map      Attachment 1 

 

Geologic Map and Legend    Attachment 2 

 

                         Structure Plans      Attachment 3 

 

 

 

 

  

 

 

 

 



Attachment 1 - Title Sheet.dgn  9/14/2010 9:42:34 AM



 

Project Location 

FAULT 

A R R O Y O   P A R I D A   F A U L T 

N 

R O U T E   1 0 1 

 

 

 

 

 

 

 

 

          

Geologic Map  

 

05-SB-101-2.1/3.4 

05-448201 

Attachment 2 

 

PART OF: 
 

GEOLOGIC MAP OF THE 

CARPINTERIA QUADRANGLE 
BY THOMAS W. DIBBLEE, JR.,  1986 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Geologic Map – Legend 

 

05-SB-101-2.1/3.4 

05-448201 

Attachment 2 

PART OF: 

 

GEOLOGIC MAP OF THE 

CARPINTERIA QUADRANGLE 
BY THOMAS W. DIBBLEE, JR.,  1986 













State of California Business, Transportation and Housing Agency 

“Caltrans improves mobility across California” 

 

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

 
To: MANODE KODSUNTIE Date: January 28, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Retaining Wall D 

  Sound Wall B4 

  EA 05-4482U1 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Retaining Wall D & Sound Wall B4 Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Retaining Wall D and Sound Wall B4 is provided for the above 

referenced project. The project is on State Route 101 in the City of Carpinteria, in southern Santa 

Barbara County. Improvements are proposed to increase the highway level of service and 

accessibility, and include replacement of existing bridges and construction of new bridges, 

retaining walls, sound walls, ramps and frontage roads. Review of published geologic data and 

previous geotechnical reports, field reconnaissance, and foundation calculations were performed 

as part of the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Retaining Wall D and Sound Wall B4.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 
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Retaining Wall D is proposed for a length of 1365 feet between Via Real and northbound 

Highway 101 to provide grade separation between northbound 101 and Via Real. The wall 

begins 20.48 feet left of VIAREAL1 Station 145+01.04 and ends 19.28 feet left of 158+72.10. 

The maximum design retained height will be 14 feet, with an embankment slope of 2:1 in front 

of the wall. Sound Wall B4 on Type 736 concrete barrier will be constructed top of on Retaining 

Wall D from “Ret Wall D” Station 2+18.67 to 11+94.25, and Type 736 concrete barrier without 

sound wall will be constructed on top of Retaining Wall D from Station 0+00 to 2+18.67 and 

11+94.25 to 13+65.00. 

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Two mud rotary borings were advanced near the retaining wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-005 12-8-2010 CS2000 Auto 93 26.4 152.0 

RC-11-010 1-30-2011 CS2000 Auto 93 52.4 172.0 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 
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A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings RC-10-005 and RC-11-010 to observe 

fluctuations in groundwater levels and determine if groundwater will influence construction and 

foundation design.  A hand auger boring HA-12-002 was also performed near the retaining wall 

layout line to further characterize groundwater levels. Results of the groundwater-monitoring 

program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-10-005 2-24-2012 7.3 19.1 

RC-10-005 4-19-2012 6.7 19.7 

RC-11-010 2-9-2011 27.9 24.5 

HA-12-001 4-19-2012 12.5 23.2 

Corrosion Evaluation  

The Department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-005 2.0-4.0 8.4 1260 - - NO 

RC-10-005 47.0-49.0 8.4 2350 - - NO 

RC-10-005 87-0-89.0 8.6 3560 - - NO 
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Foundation Recommendations 

 

Retaining Wall Type 5SWB: Sound Wall on Retaining Wall on Spread Footing and Standard 

Plan Retaining Wall Type 5 Case 1 

Masonry block sound walls on concrete barriers on cast-in-place cantilevered retaining walls on 

spread footings are the recommended structure and foundation types. Details can be found in 

Bridge Standard Detail Sheets for Retaining Wall Type 5SWB, 2010 Standard Plan B15-6, and 

Revised Standard Plan B3-4A. The depth of foundation embedment shall provide a minimum of 

4 feet of horizontal cover from the top of the toe side of the footing to the face of the 

embankment slope in front of the wall. The net bearing pressure and effective footing width for 

the service 1 limit state load provided in the Bridge Standard Detail Sheets and Revised Standard 

Plans were used to evaluate foundation settlement. Extreme limit state bearing stresses were 

evaluated at a horizontal seismic earth pressure coefficient equal to 0.2. Settlement is expected to 

be immediate in the cohesionless soils underlying the proposed retaining wall. Calculated 

differential settlements are within tolerable limits for cast-in-place cantilevered concrete 

retaining walls.  
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Table 4. Retaining Wall Foundation Recommendations 

Wall 

Station (ft) 
Wall Type 

Design 

Height 

(ft) 

Bottom of 

Footing 

Elevation (ft) 

Footing 

Width 

(ft) 

Strength 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=0.45 

Extreme 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=1.0 

Strength 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress (psf) 

q0 

Extreme 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress(psf) 

q0 

Service 

Limit State 

Net 

Bearing 

Stress(psf) 

q'0 

Calculated 

Settlement at 

Net Bearing 

Pressure 

(inches) 

0+00 to 

0+80 

Type 5 

Case 1 
8.0 38.30 8.5 5200 3000 3200 2100 2100 2.4 

0+80 to  

2+18.67 

Type 5 

Case 1 
8.0 37.30 8.5 5200 3000 3200 2100 2100 2.4 

2+18.67 to 

2+40 

Type 

5SWB 
8.0 37.55 9.00 5200 11,600 3300 4700 1900 2.4 

2+40 to 

2+80 

Type 

5SWB 
6.0 37.55 9.00 5200 11,700 2900 3400 1500 2.0 

2+80 to 

3+80 

Type 

5SWB 
8.0 36.00 9.00 5200 11,600 3300 4700 1900 2.4 

3+80 to 

5+60 

Type 

5SWB 
8.0 34.00 9.00 5200 11,600 3300 4700 1900 2.4 

5+60 to 

6+00 

Type 

5SWB 
8.0 32.00 9.00 5200 11,600 3300 4700 1900 2.4 

6+00 to 

6+60 

Type 

5SWB 
12.0 28.00 10.25 5200 11,800 3400 9200 2500 2.9 

6+60 to 

6+80 

Type 

5SWB 
14.0 25.75 11.25 5600 13,300 3800 13,300 2800 3.2 

6+80 to 

7+80 

Type 

5SWB 
12.0 26.00 10.25 5200 11,800 3400 9200 2500 2.9 

7+80 to 

8+40 

Type 

5SWB 
12.0 25.00 10.25 5200 11,800 3400 9200 2500 2.9 

8+40 to 

9+20 

Type 

5SWB 
12.0 24.00 10.25 5200 11,800 3400 9200 2500 2.9 

9+20 to 

9+80 

Type 

5SWB 
10.0 24.00 9.50 5200 11,700 3700 6500 2200 2.6 

9+80 to 

10+20 

Type 

5SWB 
12.0 22.00 10.25 5200 11,800 3400 9200 2500 2.9 

10+20 to 

11+40 

Type 

5SWB 
10.0 22.00 9.50 5200 11,700 3700 6500 2200 2.6 

11+40 to 

11+94.67 

Type 

5SWB 
10.0 21.00 9.50 5200 11,700 3700 6500 2200 2.6 

11+94.67  

To 12+00 

Type 5 

Case 1 
10.0 20.75 9.5 5200 11,700 3500 3900 2500 2.8 

12+00 to 

13+20 

Type 5 

Case 1 
8.0 20.75 8.5 5200 11,800 3000 3200 2100 2.4 

13+20 to 

13+65 

Type 5 

Case 1 
6.0 20.75 7.75 5200 11,700 2900 3000 1800 2.2 
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Construction Considerations 

 

Loose soils and groundwater may be encountered during foundation excavations. Temporary 

slopes and/or shoring will be required to support the excavation to construct the retaining wall 

foundations. Groundwater levels were measured near the bottom of footing excavation.  

 

If groundwater infiltrates footing excavations and the contractor is able to dewater the excavation 

by pumping, construction of a permeable mattress to bridge soft and wet soils and provide a 

stable working platform to begin foundation construction is recommended. Over-excavate 18 

inches below the bottom of footing elevation and 8 inches beyond the sides of the footing 

excavation. Replace the excavated material to the bottom of footing elevation with Class III 

Permeable material fully encapsulated in Class B3 subgrade enhancement geotextile to prevent 

contamination with fines. Overlap seams in the fabric a minimum of 3 feet. The base layer shall 

be pumped during forming, placement of concrete, and concrete curing, as required to keep the 

groundwater elevation below the bottom of footing, providing a dry uniform surface for 

construction and preventing segregation of the concrete by flowing water prior to curing.   

  

Additional Information 

Standard Specification 2-1.6.B, “Supplemental Project Information”, discloses to bidders and 

contractors a list of pertinent information available for their inspection prior to bid opening.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall dated January 28, 2014. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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To: MANODE KODSUNTIE Date: March 28, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Retaining Wall I 

  EA 05-4482U1 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Retaining Wall I Foundation Report 

 

Scope of Work 

A Foundation Report Addendum (FR) for Retaining Wall I is provided for the above referenced 

project. This report supercedes the report dated January 22, 2014. The project is on State Route 

101 in the City of Carpinteria, in southern Santa Barbara County. Improvements are proposed to 

increase the highway level of service and accessibility, and include replacement of existing 

bridges and construction of new bridges, retaining walls, sound walls, ramps and frontage roads. 

Review of published geologic data and previous geotechnical reports, field reconnaissance, and 

foundation calculations were performed as part of the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Retaining Wall I.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 
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Retaining Wall I is proposed for a length of approximately 173.7 feet adjacent to the northbound 

lane of Linden Avenue across from the intersection of the proposed southbound off-ramp and 

Linden Avenue. Grade separation is required to maintain a 2:1 slope at the Linden Avenue 

Overcrossing Abutment 1 approach embankment and allow for construction of an 8 foot 

sidewalk next to the travelled way. The wall begins 38.75 feet right of “Linden1” Station 

14+50.00 and ends 38.75 feet right of 16+19.00. The maximum design height will be 10 feet, 

with the wall footing founded in the embankment slope in front of the wall. Type 80 concrete 

barrier will be constructed on top of the retaining wall and abut the bridge rail of the Linden 

Avenue Overcrossing. Refer to the project plans and specifications for complete details. 

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

One mud rotary boring was advanced near the retaining wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-001 11-3-2010 CS2000 Auto 93 23.8 151.5 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches the Rincon and La Granada Mountains, and abuts 

sharply against the foothills of the Santa Ynez Mountains at its the northern boundary. 
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A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Foundations for Retaining Wall I will be constructed in fill and groundwater is not anticipated to 

be encountered during construction or influence foundation design. 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil samples were obtained during the subsurface investigation and tested for corrosion potential 

at the District Materials Laboratory. The results of the corrosion testing are presented in Table 3. 

Based on the results, soils are not considered corrosive to foundation elements. 

Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-001 6.5-10.0 8.1 1940 - - NO 

RC-10-001 22.0-25.0 8.2 5600 - - NO 

RC-10-001 48.0-50.0 8.0 2450 - - NO 

RC-10-001 67.0-70.0 7.8 2150 - - NO 

 

Foundation Recommendations 

 

Standard Plan Type 1 Retaining Wall on Spread Footing 

Standard plan cast-in-place cantilevered Type 1 retaining wall on spread footings are the 

recommended structure and foundation types. The depth of foundation embedment shall provide 

a minimum of 4 feet of horizontal cover from the top of the toe side of the footing to the face of 

the embankment slope. The net bearing pressure and effective footing width for the service 1 

limit state load combination provided in the 2010 Revised Standard Plan B3-1A were used to 

evaluate foundation settlement. Extreme limit state bearing stresses were evaluated at a 

horizontal seismic earth pressure coefficient equal to 0.2. Settlement is expected to be immediate 
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in the cohesionless soils underlying the proposed retaining wall. Calculated settlements are 

within tolerable limits for cast-in-place cantilevered concrete retaining walls and minimal 

differential settlement is anticipated. An effective friction angle of 33 degrees was assumed for 

embankment and foundation soils to be compacted to 95% relative compaction. Bearing capacity 

equation factors were adjusted for an adjacent to slope condition per the recommendations of 

FHWA Geotechnical Engineering Circular 8 Shallow Foundations. 

Table 4. Retaining Wall Foundation Recommendations 

Wall 

Station (ft) 

Design 

Height 

(ft) 

Bottom of 

Footing 

Elevation (ft) 

Footing 

Width 

(ft) 

Strength 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=0.45 

Extreme 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=1.0 

Strength 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress (psf) 

q0 

Extreme 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress(psf) 

q0 

Service Limit State 

Net Bearing 

Stress(psf) 

q'0 

Calculated 

Settlement at Net 

Bearing Pressure 

(inches) 

10+00 to 

10+25 
8.0 27.45 7.25 6500 14100 2300 3100 1300 1.3 

10+25 to 

10+50 
10.0 27.45 7.58 6400 14100 3300 3600 1600 1.5 

10+50 to 

10+75 
8.0 30.05 7.25 6500 14100 2300 3100 1300 1.3 

10+75 to 

11+00 
10.0 30.05 7.58 6400 14100 3300 3600 1600 1.5 

11+00 to 

11+25 
8.0 32.65 7.25 6500 14100 2300 3100 1300 1.3 

11+25 to 

11+73.69 
10.0 32.65 7.58 6400 14100 3300 3600 1600 1.5 

 

Construction Considerations 

 

Excavation for the retaining wall foundations will be in compacted embankment material near 

the face of the 2:1 embankment slope. Prepare embankment slopes per the requirements of 2010 

Standard Specifications Section 19-2.03G and compact embankment soils beneath of retaining 

wall footings per Section 19-5.03B.  

Additional 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 following is 

an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall dated March 28, 2014. 

  

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 



Manode Kodsuntie                                               Foundation Report  

March 28, 2014                                                         Retaining Wall I 

Page 6 of 6                              EA 05-4482U1 

 

“Caltrans improves mobility across California” 

 

LIST OF ATTACHMENTS 
 

 

Vicinity Map      Attachment 1 

 

Geologic Map and Legend    Attachment 2 

 

                         Structure Plan s      Attachment 3 

 

 

 

 

 

  

 

 

 

 



Attachment 1 - Title Sheet.dgn  9/14/2010 9:42:34 AM



 

Project Location 

FAULT 

A R R O Y O   P A R I D A   F A U L T 

N 

R O U T E   1 0 1 

 

 

 

 

 

 

 

 

          

Geologic Map  

 

05-SB-101-2.1/3.4 

05-448201 

Attachment 2 

 

PART OF: 
 

GEOLOGIC MAP OF THE 

CARPINTERIA QUADRANGLE 
BY THOMAS W. DIBBLEE, JR.,  1986 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Geologic Map – Legend 

 

05-SB-101-2.1/3.4 

05-448201 

Attachment 2 

PART OF: 

 

GEOLOGIC MAP OF THE 

CARPINTERIA QUADRANGLE 
BY THOMAS W. DIBBLEE, JR.,  1986 









State of California Business, Transportation and Housing Agency 

“Caltrans improves mobility across California” 

 

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

 
To: MANODE KODSUNTIE Date: January 22, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Retaining Wall J 

Attn:      Jun Jung  EA 05-4482U1 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Retaining Wall J Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Retaining Wall J is provided for the above referenced project. The 

project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Retaining Wall J.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 
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Retaining Wall J is proposed for a length of approximately 430.26 feet to support the proposed 

southbound Linden Avenue off-ramp adjacent to southbound Highway 101, from 16 feet right of 

“LI2” Station 162+00 to 5 feet right of 166+25. Type 80 Modified Concrete Barrier and 2:1 

slopes in front of and below the wall are proposed for planting and to limit the exposed visible 

height of the wall. Retaining wall K is proposed for a length of approximately 225 feet to support 

the other side of the proposed southbound Linden Avenue off-ramp. Refer to the project plans 

and specifications for details of construction. 

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Two mud rotary borings and one CPT sounding were advanced near the retaining wall layout 

lines to determine the subsurface conditions to be used for foundation design. In-situ soil strength 

parameters were determined using the Standard Penetration Test (SPT) for cohesionless soils. 

Consolidated undrained with pore pressure measurement triaxial shear testing was performed on 

6 cohesive samples to determine their shear strength, and used to support the results of field 

methods of determining undrained shear strength of cohesive soils. Laboratory tests were also 

used to determine the particle size distribution and corrosion potential of representative samples 

obtained at depth. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

CPT-11-001 6-22-2011 CPT N/A N/A 25.2 100.0 

RC-10-004 12-1-2010 CS2000 Auto 93 24.5 171.5 

RC-13-016 1-30-2013 CME 85 Auto 68 19.2 153.5 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 
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A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings to observe fluctuations in groundwater levels 

and determine if groundwater will influence construction and foundation design.  Results of the 

groundwater-monitoring program are summarized in Table 2.  

Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-10-004 2-9-2011 3.9 20.6 

RC-10-004 12-14-2011 5.0 19.5 

RC-10-004 2-24-2012 4.8 19.3 

RC-10-004 3-22-2012 5.0 19.5 

RC-10-004 4-19-2012 4.3 20.2 

RC-10-004 7-26-2012 5.4 19.1 

RC-10-004 2-5-2013 5.3 19.2 

RC-10-004 4-19-2012 4.3 20.2 

RC-13-016 2-5-2013 7.7 11.5 

RC-13-016 4-5-2013 7.5 11.7 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be 

potentially corrosive based on this criteria are sent to the Headquarters Material Laboratory for 

additional corrosion testing based on chloride and sulphate content. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
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Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-004 0.0-3.0 8.1 660 140 870 NO 

RC-10-004 25.0-26.5 8.0 2650 - - NO 

RC-10-004 57.0-59.0 8.2 6330 - - NO 

 

Foundation Recommendations 

 

Wire Basket Geosynthetic Wrapped-Face Mechanically Stabilized Earth (MSE) Wall  

Due to the potential for large differential settlements to occur and damage rigid cast-in-place 

concrete elements, a two-stage facing MSE wall is recommended. Calculated settlements of 

approximately 13 inches at the highest wall and embankment height and approximately 4 inches 

at the lowest wall height were calculated using Hough’s method for cohesionless soils and 

correlations to consolidation coefficients with Atterburg Limits for cohesive soils. Due to the 

laterally discontinuous nature of the soil layers and interbedded sands, quality undisturbed 

samples of cohesive soils within the zone of vertical stress influence were not possible to obtain 

for consolidation testing.  

The first stage facing consists of a geosynthetic wrapped face and a half-gabion wire basket to 

prevent bulging of the face. 1.5-foot vertical spacing of reinforcing layers and 1.5-foot high wire 

baskets are recommended. Wrap the tail of the geosynthetic soil reinforcing a minimum of three 

feet back into the reinforced zone, and provide a minimum of 6” of soil between the wrapped tail 

and the overlying layer of geosynthetic reinforcing. The second stage facing consists of a cast-in-

place reinforced concrete wall with a form liner to provide the desired architectural finish. The 

cast-in-place wall will be anchored to a barrier slab at the top of the wall. Refer to the project 

plans and specifications for details of construction.  

Structure backfill for the MSE walls must comply with 2010 Standard Specifications Section 47-

2.02C for geosynthetic soil reinforcement. Construct the outer three feet of backfill behind the 

wire baskets and geosynthetic wrapped faces with permeable material complying with Section 

47-2.02D. Grade the wall foundations and compact foundation soils to 95% relative compaction 

per Section 47-2.03B and the project plans. High regional groundwater may infiltrate excavations 

below or near the groundwater table and/or cause pumping of foundation soils. If the required 

compaction cannot be obtained in native foundation soils, it is recommended to over-excavate 

1.5 feet below the base of foundation elevation and 1 foot beyond the plan limits of the 

excavation where pumping or groundwater is encountered. Replace the excavated material with 

Class III permeable material fully encapsulated in Class B3 subgrade enhancement geotextile to 

prevent contamination with fines and confine the permeable material. Overlap joints in the 

geotextile a minimum of 3 feet. The permeable mattress will provide a stable working platform 

from which to begin embankment or MSE wall construction. Pumping of the permeable mattress 

during construction of the first lifts of backfill may be required to prevent water from saturating 

the structure backfill or roadway embankment and allow for the required compaction and 

moisture content specifications to be met.   
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A 30 day settlement period is recommended to begin after completion of the stage 1 flexible 

facings at both Retaining Walls J and K prior to beginning construction of the concrete facings to 

allow for differential settlement to occur. Monitoring of the magnitude of settlement using 

surface monuments during the settlement period is recommended. If settlement continues to 

occur after the required 30-day settlement period, contact Geotechnical Design North to assess 

whether the settlement period should be extended. 

 

Design reinforcing lengths required for internal and external stability of the MSE wall are 

provided in Table 4. Design reinforcing length is defined from the face of the wire basket to the 

point of termination in the reinforced soil zone. Sliding resistance under seismic loading is the 

controlling design case for reinforcing length. Design and analyses of the structure were 

performed using the computer software MSEW Version 3.0 and checked by hand calculations 

using the methods and recommendations provided in FHWA Geotechnical Circular Number 11: 

Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes, 

2009. Pseudo-static seismic stability of the structure was checked using horizontal ground 

acceleration equal to 1/3 of the site PGA, or 0.21g. Global stability was checked using Bishop’s 

Method in MSEW with a target factor of safety of 1.3 for static and 1.1 for pseudo-static 

conditions per AASHTO 2010 LRFD Bridge Design Specifications. Geogrid is the recommended 

geosynthetic reinforcing type. Metal strip or welded wire reinforcing types are not recommended 

due to the proximity of the structure to groundwater and potential for corrosion. The required 

Long Term Design Strength (LTDS) of the geosynthetic reinforcing must be determined by 

dividing the ultimate tensile strength (Tult) by the appropriate reduction factors according to the 

Geosynthetic Research Institute Standard Practice GG4a or GG4b. The minimum recommended 

LTDS is 2500 lb/ft. Place each layer of geosynthetic reinforcing at 1.5-foot vertical spacing at the 

bottom of each half gabion basket, as detailed in the project plans.   

Table 4. Geosynthetic Reinforcing Recommendations 

Wall Station (ft) 
Maximum 

Height (ft) 

Design 

Geosynthetic Reinforcing 

Length,  Le (ft) 

10+00 to 12+25 19.90 20.0 

12+25 to 13+25 14.97 15.0 

13+25 to 14+30.26 9.34 10.0 

 

Construction Considerations 

 

Loose soils and groundwater will be encountered during foundation preparation and excavations. 

Refer to the Foundation Recommendations Section and project plans and specifications for 

details and limits of the permeable mattress to provide a stable working platform. Construction of 

the permeable mattress outside of the limits shown on the plans may be required if pumping soils 

and/or groundwater make it impossible to achieve the required compaction outside of the 

designated limits. Contact Geotechnical Design North for additional recommendations in the 

field if required. 
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Additional 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 following is 

an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall J dated January 22, 2014. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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To: MANODE KODSUNTIE Date: January 22, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Retaining Wall K 

Attn:      Jun Jung  EA 05-4482U1 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Retaining Wall K Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Retaining Wall K is provided for the above referenced project. 

The project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Retaining Wall K.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 
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Retaining Wall K is proposed for a length of approximately 225.6 feet to support the proposed 

southbound Linden Avenue off-ramp adjacent to the private property to the south, from 20 feet 

left of “LI2” Station 162+95 to 20 feet left of 165+25. 2:1 slopes in front of and below the wall 

are proposed for planting and to limit the exposed visible height of the wall. Retaining wall J is 

proposed for a length of approximately 430 feet to support the other side of the proposed 

southbound Linden Avenue off-ramp adjacent to 101. Refer to the project plans and 

specifications for details of construction. 

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Two mud rotary borings and one CPT sounding were advanced near the retaining wall layout 

lines to determine the subsurface conditions to be used for foundation design. In-situ soil strength 

parameters were determined using the Standard Penetration Test (SPT) for cohesionless soils. 

Consolidated undrained with pore pressure measurement triaxial shear testing was performed on 

6 cohesive samples to determine their shear strength, and used to support the results of field 

methods of determining undrained shear strength of cohesive soils. Laboratory tests were also 

used to determine the particle size distribution and corrosion potential of representative samples 

obtained at depth. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

CPT-11-001 6-22-2011 CPT N/A N/A 25.2 100.0 

RC-10-004 12-1-2010 CS2000 Auto 93 24.5 171.5 

RC-13-016 1-30-2013 CME 85 Auto 68 19.2 153.5 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 
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A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings to observe fluctuations in groundwater levels 

and determine if groundwater will influence construction and foundation design.  Results of the 

groundwater-monitoring program are summarized in Table 2.  

Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-10-004 2-9-2011 3.9 20.6 

RC-10-004 12-14-2011 5.0 19.5 

RC-10-004 2-24-2012 4.8 19.3 

RC-10-004 3-22-2012 5.0 19.5 

RC-10-004 4-19-2012 4.3 20.2 

RC-10-004 7-26-2012 5.4 19.1 

RC-10-004 2-5-2013 5.3 19.2 

RC-10-004 4-19-2012 4.3 20.2 

RC-13-016 2-5-2013 7.7 11.5 

RC-13-016 4-5-2013 7.5 11.7 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be 

potentially corrosive based on this criteria are sent to the Headquarters Material Laboratory for 

additional corrosion testing based on chloride and sulphate content. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
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Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-004 0.0-3.0 8.1 660 140 870 NO 

RC-10-004 25.0-26.5 8.0 2650 - - NO 

RC-10-004 57.0-59.0 8.2 6330 - - NO 

 

Foundation Recommendations 

 

Wire Basket Geosynthetic Wrapped-Face Mechanically Stabilized Earth (MSE) Wall  

Due to the potential for large differential settlements to occur and damage rigid cast-in-place 

concrete elements, a two-stage facing MSE wall is recommended. Calculated settlements of 

approximately 13 inches at the highest wall and embankment height and approximately 4 inches 

at the lowest wall height were calculated using Hough’s method for cohesionless soils and 

correlations to consolidation coefficients with Atterburg Limits for cohesive soils. Due to the 

laterally discontinuous nature of the soil layers and interbedded sands, quality undisturbed 

samples of cohesive soils within the zone of vertical stress influence were not possible to obtain 

for consolidation testing.  

The first stage facing consists of a geosynthetic wrapped face and a half-gabion wire basket to 

prevent bulging of the face. 1.5-foot vertical spacing of reinforcing layers and 1.5-foot high wire 

baskets are recommended. Wrap the tail of the geosynthetic soil reinforcing a minimum of three 

feet back into the reinforced zone, and provide a minimum of 6” of soil between the wrapped tail 

and the overlying layer of geosynthetic reinforcing. The second stage facing consists of a cast-in-

place reinforced concrete wall with a form liner to provide the desired architectural finish. The 

cast-in-place wall will be anchored to a barrier slab at the top of the wall. Refer to the project 

plans and specifications for details of construction.  

Structure backfill for the MSE walls must comply with 2010 Standard Specifications Section 47-

2.02C for geosynthetic soil reinforcement. Construct the outer three feet of backfill behind the 

wire baskets and geosynthetic wrapped faces with permeable material complying with Section 

47-2.02D. Grade the wall foundations and compact foundation soils to 95% relative compaction 

per Section 47-2.03B and the project plans. High regional groundwater may infiltrate excavations 

below or near the groundwater table and/or cause pumping of foundation soils. If the required 

compaction cannot be obtained in native foundation soils, it is recommended to over-excavate 

1.5 feet below the base of foundation elevation and 1 foot beyond the plan limits of the 

excavation where pumping or groundwater is encountered. Replace the excavated material with 

Class III permeable material fully encapsulated in Class B3 subgrade enhancement geotextile to 

prevent contamination with fines and confine the permeable material. Overlap joints in the 

geotextile a minimum of 3 feet. The permeable mattress will provide a stable working platform 

from which to begin embankment or MSE wall construction. Pumping of the permeable mattress 

during construction of the first lifts of backfill may be required to prevent water from saturating 

the structure backfill or roadway embankment and allow for the required compaction and 

moisture content specifications to be met.   
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A 30 day settlement period is recommended to begin after completion of the stage 1 flexible 

facings at both Retaining Walls J and K prior to beginning construction of the concrete facings to 

allow for differential settlement to occur. Monitoring of the magnitude of settlement using 

surface monuments during the settlement period is recommended. If settlement continues to 

occur after the required 30-day settlement period, contact Geotechnical Design North to assess 

whether the settlement period should be extended. 

 

Design reinforcing lengths required for internal and external stability of the MSE wall are 

provided in Table 4. Design reinforcing length is defined from the face of the wire basket to the 

point of termination in the reinforced soil zone. Sliding resistance under seismic loading is the 

controlling design case for reinforcing length. Design and analyses of the structure were 

performed using the computer software MSEW Version 3.0 and checked by hand calculations 

using the methods and recommendations provided in FHWA Geotechnical Circular Number 11: 

Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes, 

2009. Pseudo-static seismic stability of the structure was checked using horizontal ground 

acceleration equal to 1/3 of the site PGA, or 0.21g. Global stability was checked using Bishop’s 

Method in MSEW with a target factor of safety of 1.3 for static and 1.1 for pseudo-static 

conditions per AASHTO 2010 LRFD Bridge Design Specifications. Geogrid is the recommended 

geosynthetic reinforcing type. Metal strip or welded wire reinforcing types are not recommended 

due to the proximity of the structure to groundwater and potential for corrosion. The required 

Long Term Design Strength (LTDS) of the geosynthetic reinforcing must be determined by 

dividing the ultimate tensile strength (Tult) by the appropriate reduction factors according to the 

Geosynthetic Research Institute Standard Practice GG4a or GG4b. The minimum recommended 

LTDS is 2500 lb/ft. Place each layer of geosynthetic reinforcing at 1.5-foot vertical spacing at the 

bottom of each half gabion basket, as detailed in the project plans.   

Table 4. Geosynthetic Reinforcing Recommendations 

Wall Station (ft) 
Maximum 

Height (ft) 

Design 

Geosynthetic Reinforcing 

Length, Le (ft) 

10+00 to 11+25 14.60 15.0 

11+25 to 12+25.60 9.33 10.0 

 

Construction Considerations 

 

Loose soils and groundwater will be encountered during foundation preparation and excavations. 

Refer to the Foundation Recommendations Section and project plans and specifications for 

details and limits of the permeable mattress to provide a stable working platform. Construction of 

the permeable mattress outside of the limits shown on the plans may be required if pumping soils 

and/or groundwater make it impossible to achieve the required compaction outside of the 

designated limits. Contact Geotechnical Design North for additional recommendations in the 

field if required. 
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Additional 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 following is 

an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall K dated January 22, 2014. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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To: MANODE KODSUNTIE Date: January 22, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Retaining Wall L 

  EA 05-4482U1 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Retaining Wall L Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Retaining Wall L is provided for the above referenced project. The 

project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Retaining Wall L.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 

 

Retaining Wall L is proposed for a length of 75.0 ft at the intersection of Ogan Road and Linden 

Avenue to provide grade separation as Linden Avenue gains elevation as it approaches the 
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proposed overcrossing structure. The wall begins 46.12 feet right of OGAN2 Station 162+38 and 

ends 38 feet right of LINDEN1 Station 22+85. The maximum retained height will be 

approximately 8 feet, with an embankment slope of 2:1 in front of the wall. Type 80 concrete 

barrier will be constructed on top of the retaining wall.  

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Two mud rotary borings were advanced near the retaining wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-005 12-8-2010 CS2000 Auto 93 26.4 152.0 

RC-11-012 2-2-2011 CS2000 Auto 93 25.8 91.5 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 
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Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

An open observation well was installed in boring RC-10-005 to observe fluctuations in 

groundwater levels and determine if groundwater will influence construction and foundation 

design.  Results of the groundwater-monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date 

Depth to 

Groundwater 

(ft) Groundwater Elevation(ft) 

RC-10-005 2-24-2012 7.3 19.1 

RC-10-005 4-19-2012 6.7 19.7 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-005 2.0-4.0 8.4 1260 - - NO 

RC-10-005 47.0-49.0 8.4 2350 - - NO 

RC-10-005 87-0-89.0 8.6 3560 - - NO 
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Foundation Recommendations 

 

Standard Plan Type 5 Retaining Wall on Spread Footing 

Standard plan cast-in-place cantilevered Type 5 retaining wall on spread footings are the 

recommended structure and foundation types. The depth of foundation embedment shall provide 

a minimum of 4 feet of horizontal cover from the top of the toe side of the footing to the face of 

the embankment slope. The net bearing pressure and effective footing width for the service 1 

limit state load provided in the 2010 Revised Standard Plan B3-4A were used to evaluate 

foundation settlement. Extreme limit state bearing stresses were evaluated at a horizontal seismic 

earth pressure coefficient equal to 0.2. Settlement is expected to be immediate in the cohesionless 

soils underlying the proposed retaining wall. Calculated differential settlements are within 

tolerable limits for cast-in-place cantilevered concrete retaining walls.  

Table 4. Retaining Wall Foundation Recommendations 

Wall 

Station (ft) 

Design 

Height 

(ft) 

Bottom of 

Footing 

Elevation (ft) 

Footing 

Width 

(ft) 

Strength 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=0.45 

Extreme 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=1.0 

Strength 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress (psf) 

q0 

Extreme 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress(psf) 

q0 

Service Limit State 

Net Bearing 

Stress(psf) 

q'0 

Calculated 

Settlement at Net 

Bearing Pressure 

(inches) 

20+50 to 

20+75 
8.0 27.65 8.50 10,200 21,100 3000 3200 2100 1.56 

20+75 to 

21+00 
6.0 27.65 7.75 10,600 19,700 2900 3000 1800 1.34 

21+00 to 

21+25 
4.0 27.65 7.25 10,500 18,500 2400 2700 1400 1.10 

 

Construction Considerations 

 

Loose soils may be encountered during foundation excavations. Temporary slopes or shoring will 

be required to support the excavation to construct the retaining wall foundations. Groundwater is 

not expected to be encountered in foundation excavations.  

Additional 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 following is 

an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall dated January 22, 2014. 

  

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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State of California Business, Transportation and Housing Agency 

“Caltrans improves mobility across California” 

 

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

 
To: MANODE KODSUNTIE Date: January 22, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Retaining Wall M 

  EA 05-4482U1  

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Retaining Wall M Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Retaining Wall M is provided for the above referenced project. 

The project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation design calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Retaining Wall M.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 

 

Retaining Wall M is proposed for a length of approximately 381 feet parallel to the southbound 

lanes of Highway 101 to the south of the new Carpinteria Creek Bridge beginning 71.31 feet left 
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of US101 Station 124+65.64 and ending 87.76 feet left of Station 128+43.15. The purpose of the 

wall is to provide the recommended distance between the right of way line and the toe of the new 

embankment proposed to raise the profile of the highway above the floodplain. The maximum 

retained height will be approximately 14 feet, with embankment slopes of 2:1 behind the wall in 

the vicinity of Carpinteria Creek Bridge and the south end of the wall, and flat slopes behind the 

wall elsewhere. 

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

One mud rotary boring was advanced near the retaining wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-11-008 1-26-2011 CS2000 Auto 93 45.0 152.0 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 
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Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

An open observation well was installed in boring RC-11-008 to observe fluctuations in 

groundwater levels and determine if groundwater will influence construction and foundation 

design.  Results of the groundwater-monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date 

Depth to 

Groundwater 

(ft) Groundwater Elevation(ft) 

RC-11-008 2-9-2011 15.3 29.7 

RC-11-008 12-14-2011 14.0 31.0 

RC-11-008 2-24-2012 14.5 30.5 

RC-11-008 3-22-2012 15.0 30.0 

RC-11-008 4-19-2012 14.2 30.8 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. The structure is 

approximately 3000 feet from the Pacific Ocean. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-11-008 10.0-11.5 8.25 2826 - - NO 

RC-11-008 160.0-161.5 7.76 2070 - - NO 

 

 

 

Foundation Recommendations 

 

Standard Plan Type 1 Retaining Wall on Spread Footing 
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Standard plan cast-in-place cantilevered Type 1 retaining walls on spread footings are the 

recommended structure and foundation types. Bearing capacity was evaluated for loading case III 

using strength limit state 1 and extreme event limit state 1 bearing stresses and effective footing 

widths provided in the revised 2010 Standard Plans. Settlement for each design wall height was 

calculated using a ½:1 vertical stress distribution with depth, and Hough’s method for 

cohesionless soils utilizing a bearing capacity factor correlated to soil type and relative density. 

The net bearing stress and effective footing width for the service limit state 1 provided in the 

revised 2010 Standard Plans were used to evaluate foundation settlement. Extreme limit state 

bearing stresses were evaluated at a horizontal seismic earth pressure coefficient equal to 0.2. 

Settlement is expected to be immediate in the cohesionless soils underlying the proposed 

retaining wall. Calculated differential settlements are within tolerable limits for cast-in-place 

cantilevered concrete retaining walls. 

Table 4. Retaining Wall Foundation Recommendations 

Wall 

Station (ft) 

Design 

Height 

(ft) 

Bottom of 

Footing 

Elevation (ft) 

Footing 

Width 

(ft) 

Strength 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=0.45 

Extreme 

Limit 

Factored 

Bearing 

Resistance 

(psf) 

ΦqN  

Φ=1.0 

Strength 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress (psf) 

q0 

Extreme 

Limit 

Factored 

Gross 

Uniform 

Bearing  

Stress(psf) 

q0 

Service Limit State 

Net Bearing 

Stress(psf) 

q'0 

Calculated 

Settlement at Net 

Bearing Pressure 

(inches) 

10+00 to 

10+25 
10.0 49.50 9.25 6000 14100 3700 3900 1500 1.4 

10+25 to 

11+25 
14.0 46.50 12.50 5500 10500 3800 5500 2100 1.9 

11+25 to 

12+25 
12.0 46.50 10.67 6900 14200 3800 4900 1800 1.6 

12+25 to 

12+75 
10.0 46.50 9.25 6000 14100 3700 3900 1500 1.4 

12+75 to 

13+35 
10.0 43.50 9.25 6000 14100 3700 3900 1500 1.4 

13+35 to 

13+60 
10.0 40.50 9.25 6000 14100 3700 3900 1500 1.4 

13+60 to 

13+75 
14.0 36.50 12.50 5500 10500 3800 5500 2100 1.9 

13+75 to 

13+80.62 
8.0 36.67 8.25 5600 13900 3200 2800 1300 1.3 

 

Construction Considerations 

 

Loose soils may be encountered during foundation excavations. Temporary slopes or shoring will 

be required to support the excavation to construct the retaining wall foundations. Groundwater is 

not expected to be encountered in foundation excavations.  

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 following is 
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an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall dated January 22, 2014. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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State of California Business, Transportation and Housing Agency 

“Caltrans improves mobility across California” 

 

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

 
To: MANODE KODSUNTIE Date: January 22, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Sound Wall B2 

Attn:      Jun Ki Jung  EA 05-4482U1 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Sound Wall B2 Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Sound Wall B2 is provided for the above referenced project. The 

project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Sound Wall B2.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 
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Sound Wall B2 is proposed along the new Linden Avenue northbound on-ramp and northbound 

lanes from 43.96 feet right of LI1 Station 162+80.80 to 38.16 feet right of Station 175+77.17. It 

extends from the northwest side of the northern Linden Avenue approach embankment towards 

Franklin Creek, and is proposed to provide sound attenuation for the residential properties 

adjacent to Highway 101.  

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Three mud rotary borings were advanced near the sound wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-004 12-1-2010 CS2000 Auto 93 24.5 171.5 

RC-10-005 12-8-2010 CS2000 Auto 93 26.4 152.0 

RC-11-012 2-2-2011 CS2000 Auto 93 25.8 91.5 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 
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with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 

Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings RC-10-004 and RC-11-005 to observe 

fluctuations in groundwater levels and determine if groundwater will influence construction and 

foundation design.  Results of the groundwater-monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date 

Depth to 

Groundwater (ft) Groundwater Elevation(ft) 

RC-10-004 2-9-2011 3.9 20.6 

RC-10-004 12-14-2011 5.0 19.5 

RC-10-004 2-24-2012 4.8 19.3 

RC-10-004 3-22-2012 5.0 19.5 

RC-10-004 4-19-2012 4.3 20.2 

RC-10-005 2-24-2012 7.3 19.1 

RC-10-005 4-19-2012 6.7 19.7 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be 

potentially corrosive based on this criteria are sent to the Headquarters Material Laboratory for 

additional corrosion testing based on chloride and sulphate content. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
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Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-004 0.0-3.0 8.1 660 140 870 NO 

RC-10-004 25.0-26.5 8.0 2650 - - NO 

RC-10-004 57.0-59.0 8.2 6330 - - NO 

RC-10-005 2.0-4.0 8.4 1260 - - NO 

RC-10-005 47.0-49.0 8.4 2350 - - NO 

RC-10-005 87-0-89.0 8.6 3560 - - NO 

 

Foundation Recommendations 

 

Masonry Block Sound Wall on 24” CIDH Piles 

24” diameter cast-in-drilled-hole piles are the recommended foundation type. Due to the high 

groundwater table, Standard Plan foundation types of spread footings, 16” CIDH piles, and 

trench footings are not suitable alternatives. 24” CIDH piles are the minimum diameter that allow 

for installation of gamma-gamma casings required to verify the soundness of piles constructed 

using the wet method. Driven piles were considered, but potential to damage the nearby high-

pressure gas transmission line due to driving vibrations precludes their use. Pile axial resistance 

was estimated using Alpha and Beta Methods for cohesive and cohesionless soils per the 

recommendations of FHWA Geotechnical Engineering Circular 10, Drilled Shafts: Construction 

Procedures and LRFD Design Methods. Pile lateral resistance and load deflection behavior was 

evaluated using the computer analysis program L-Pile to estimate pile head deflection under 

lateral loading using a design criteria of a maximum of 0.5 inches of lateral pile head deflection. 

Pile lengths required for axial resistance resulted in calculated pile head deflections of less than 

0.5 inches. Foundation loads provided by Structure Design and foundation recommendations are 

provided in Tables 4 and 5. 

Table 4. Sound Wall Foundation Loads 

Pile 

Number 

Max WSD 

Axial Load 

(kips) 

Required Nominal 

Axial Resistance 

(kips) FOS=2.0 

Max LFD Seismic 

Lateral Load (kips) 

Max LFD Wind 

 Lateral Load (kips) 

1-6 22 44 12 4 

7-11 16 32 9 3 

12-13 17 34 10 3 

14-27 22 44 12 5 

28-44 23 46 13 5 

45-64 23 46 13 5 

65-75 23 46 13 5 

76-91 23 46 13 5 

92-115 23 46 13 5 
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Table 5. Sound Wall Foundation Recommendations 

Pile 

Number 

Foundation  

Type 

Pile Cutoff  

Elevation (ft) 

Pile Length  

(ft) 

Pile Tip Elevation 

(ft) 

1-6 24” CIDH 23.00 16.00 7.00 

7-11 24” CIDH 21.25 16.00 5.25 

12-13 24” CIDH 20.50 16.00 4.50 

14-27 24” CIDH 17.75 16.00 1.75 

28-44 24” CIDH 16.25 16.00 0.25 

45-64 24” CIDH 14.75 16.00 -1.25 

65-75 24” CIDH 13.75 16.00 -2.25 

76-91 24” CIDH 12.75 16.00 -3.25 

92-115 24” CIDH 11.25 16.00 -4.75 

 

Construction Considerations 

 

Loose soils and high groundwater are expected to be encountered during foundation excavations. 

Groundwater levels very near to the ground surface were observed in the vicinity of the proposed 

sound wall. Casing may be required to control caving soils. Pile excavation and placement of 

concrete using the wet method will be required. Surface casing may be required to protrude 

above the ground surface to maintain a minimum of 5 feet of offsetting drill fluid head above the 

groundwater elevation. Type D excavation for the pile cap is shown on the plans where 

groundwater will likely be encountered during construction based on groundwater levels 

observed nearby. 

A high-pressure gas transmission line is located near the sound wall layout line. Care shall be 

taken to locate the line prior to excavation work and ensure that the foundation construction does 

not influence the gas line. 

Additional 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 following is 

an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Sound Wall dated January 22, 2014. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 
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SW B2.lpo
================================================================================

                 LPILE Plus for Windows, Version 5.0 (5.0.47)

                Analysis of Individual Piles and Drilled Shafts 
               Subjected to Lateral Loading Using the p-y Method

                         (c) 1985-2010 by Ensoft, Inc.          
                              All Rights Reserved               

================================================================================

This program is licensed to: 

Caltrans
Caltrans

--------------------------------------------------------------------------------
                            Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:      H:\SB\SB-101-2.2-3.3 Linden 
Casitas\Walls\Calculations\B2 and B9\
Name of input data file:     SW B2.lpd
Name of output file:         SW B2.lpo
Name of plot output file:    SW B2.lpp
Name of runtime file:        SW B2.lpr

------------------------------------------------------------------------------
                          Time and Date of Analysis
------------------------------------------------------------------------------

               Date:  November 26, 2013     Time:  12:24:29

------------------------------------------------------------------------------
                                Problem Title
------------------------------------------------------------------------------

Sound Wall B2 Linden Casitas                                                    

------------------------------------------------------------------------------
                                Program Options
------------------------------------------------------------------------------

Units Used in Computations - US Customary Units: Inches, Pounds

Basic Program Options:

Analysis Type 1: 
- Computation of Lateral Pile Response Using User-specified Constant EI

Computation Options:
- Only internally-generated p-y curves used in analysis
- Analysis does not use p-y multipliers (individual pile or shaft action only)
- Analysis assumes no shear resistance at pile tip
- Analysis for fixed-length pile or shaft only
- No computation of foundation stiffness matrix elements
- Output pile response for full length of pile
- Analysis assumes no soil movements acting on pile
- No additional p-y curves to be computed at user-specified depths
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SW B2.lpo

Solution Control Parameters:
- Number of pile increments            =          100
- Maximum number of iterations allowed =          100
- Deflection tolerance for convergence =   1.0000E-05 in
- Maximum allowable deflection         =   1.0000E+02 in

Printing Options:
- Values of pile-head deflection, bending moment, shear force, and 
  soil reaction are printed for full length of pile.
- Printing Increment (spacing of output points) =  1

------------------------------------------------------------------------------
                   Pile Structural Properties and Geometry
------------------------------------------------------------------------------

Pile Length                               =     168.00 in

Depth of ground surface below top of pile =     -60.00 in

Slope angle of ground surface             =       0.00 deg.

Structural properties of pile defined using  2 points

Point    Point         Pile      Moment of       Pile      Modulus of
 No.     Depth       Diameter     Inertia        Area      Elasticity
           in           in         in**4        Sq.in      lbs/Sq.in
-----  ---------   -----------   ----------   ----------   -----------
  1       0.0000   24.00000000   16286.0000     452.0000      4000000.
  2     168.0000   24.00000000   16286.0000     452.0000      4000000.

------------------------------------------------------------------------------
                      Soil and Rock Layering Information
------------------------------------------------------------------------------

The soil profile is modelled using  5 layers

Layer  1 is stiff clay without free water
Distance from top of pile to top of layer    =      -60.000 in
Distance from top of pile to bottom of layer =       12.000 in

Layer  2 is stiff clay without free water
Distance from top of pile to top of layer    =       12.000 in
Distance from top of pile to bottom of layer =       48.000 in

Layer  3 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =       48.000 in
Distance from top of pile to bottom of layer =       84.000 in
p-y subgrade modulus k for top of soil layer =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

Layer  4 is stiff clay without free water
Distance from top of pile to top of layer    =       84.000 in
Distance from top of pile to bottom of layer =      156.000 in

Layer  5 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =      156.000 in
Distance from top of pile to bottom of layer =      222.000 in
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SW B2.lpo
p-y subgrade modulus k for top of soil layer =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

(Depth of lowest layer extends   54.00 in below pile tip)

------------------------------------------------------------------------------
                   Effective Unit Weight of Soil vs. Depth
------------------------------------------------------------------------------

Effective unit weight of soil with depth defined using 10 points

Point        Depth X    Eff. Unit Weight
 No.           in          lbs/in**3
-----      ----------   ----------------
  1           -60.00        0.06900
  2            12.00        0.06900
  3            12.00        0.06900
  4            48.00        0.06900
  5            48.00        0.03300
  6            84.00        0.03300
  7            84.00        0.03300
  8           156.00        0.03300
  9           156.00        0.03300
 10           222.00        0.03300

------------------------------------------------------------------------------
                           Shear Strength of Soils
------------------------------------------------------------------------------

Shear strength parameters with depth defined using 10 points

Point    Depth X     Cohesion c     Angle of Friction     E50 or      RQD
 No.       in         lbs/in**2            Deg.            k_rm        %
-----   --------     ----------     ------------------    ------    ------
  1      -60.000       10.41000            0.00           ------    ------
  2       12.000       10.41000            0.00           ------    ------
  3       12.000       10.41000            0.00           ------    ------
  4       48.000       10.41000            0.00           ------    ------
  5       48.000        0.00000           34.00           ------    ------
  6       84.000        0.00000           34.00           ------    ------
  7       84.000        6.94000            0.00           ------    ------
  8      156.000        6.94000            0.00           ------    ------
  9      156.000        0.00000           38.00           ------    ------
 10      222.000        0.00000           38.00           ------    ------

Notes:

(1)  Cohesion = uniaxial compressive strength for rock materials.
(2)  Values of E50 are reported for clay strata. 
(3)  Default values will be generated for E50 when input values are 0.
(4)  RQD and k_rm are reported only for weak rock strata.

------------------------------------------------------------------------------
Page 3



SW B2.lpo
                                 Loading Type
------------------------------------------------------------------------------

Static loading criteria was used for computation of p-y curves.

------------------------------------------------------------------------------
              Pile-head Loading and Pile-head Fixity Conditions
------------------------------------------------------------------------------

Number of loads specified =  1

Load Case Number  1

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Shear force at pile head    =       13000.000 lbs
Bending moment at pile head =           0.000 in-lbs
Axial load at pile head     =       23000.000 lbs

(Zero moment at pile head for this load indicates a free-head condition)

------------------------------------------------------------------------------
             Computed Values of Load Distribution and Deflection
                 for Lateral Loading for Load Case Number  1
------------------------------------------------------------------------------

Pile-head boundary conditions are Shear and Moment (Pile-head Condition Type 1)
Specified shear force at pile head  =       13000.000 lbs
Specified moment at pile head       =           0.000 in-lbs
Specified axial load at pile head   =       23000.000 lbs

  Depth   Deflect.    Moment      Shear       Slope      Total       Soil Res.     
Es*h   
    X        y          M           V           S        Stress          p          
F/L   
    in       in        lbs-in        lbs         Rad.   lbs/in**2    lbs/in      
lbs/in
-------- --------- ----------- ----------- ----------- ----------- ----------- 
-----------
   0.000  0.024338  1.8418E-06  13000.0000  -0.0004004     50.8850   -284.9185   
9833.6438
   1.680  0.023665  21453.3925  12520.6481  -0.0004001     66.6924   -285.7384  
20284.4515
   3.360  0.022994  42100.2955  12039.9863  -0.0003993     81.9057   -286.4781  
20931.0106
   5.040  0.022324  61938.6009  11558.1496  -0.0003979     96.5231   -287.1370  
21608.6410
   6.720  0.021657  80966.4291  11075.2741  -0.0003961    110.5434   -287.7149  
22319.1385
   8.400  0.020993  99182.1302  10591.4961  -0.0003937    123.9652   -288.2113  
23064.4276
  10.080  0.020334     116584.  10106.9530  -0.0003910    136.7877   -288.6258  
23846.5728
  11.760  0.019680     133172.   9621.7823  -0.0003877    149.0098   -288.9582  
24667.7901
  13.440  0.019031     148943.   9136.1861  -0.0003841    160.6308   -289.1326  
25523.7972
  15.120  0.018389     163899.   8650.3026  -0.0003801    171.6505   -289.3001  
26430.3058
  16.800  0.017754     178038.   8164.2076  -0.0003757    182.0684   -289.3845  
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SW B2.lpo
27383.5724
  18.480  0.017127     191360.   7678.0410  -0.0003709    191.8844   -289.3852  
28386.5637
  20.160  0.016508     203865.   7191.9437  -0.0003658    201.0984   -289.3021  
29442.4789
  21.840  0.015898     215553.   6706.0568  -0.0003604    209.7107   -289.1347  
30554.7714
  23.520  0.015297     226425.   6220.5222  -0.0003547    217.7214   -288.8827  
31727.1736
  25.200  0.014706     236481.   5735.4822  -0.0003487    225.1313   -288.5459  
32963.7249
  26.880  0.014125     245723.   5251.0797  -0.0003425    231.9409   -288.1237  
34268.8024
  28.560  0.013555     254151.   4767.4583  -0.0003361    238.1511   -287.6160  
35647.1564
  30.240  0.012996     261768.   4284.7622  -0.0003294    243.7630   -287.0223  
37103.9508
  31.920  0.012448     268574.   3803.1361  -0.0003226    248.7779   -286.3421  
38644.8083
  33.600  0.011912     274571.   3322.7257  -0.0003156    253.1970   -285.5750  
40275.8635
  35.280  0.011388     279762.   2843.6774  -0.0003084    257.0221   -284.7206  
42003.8226
  36.960  0.010876     284150.   2366.1384  -0.0003012    260.2548   -283.7782  
43836.0337
  38.640  0.010376     287736.   1890.2570  -0.0002938    262.8972   -282.7472  
45780.5680
  40.320  0.009889     290524.   1416.1827  -0.0002863    264.9513   -281.6269  
47846.3153
  42.000  0.009414     292516.    944.0663  -0.0002788    266.4196   -280.4164  
50043.0954
  43.680  0.008952     293717.    474.0602  -0.0002712    267.3045   -279.1146  
52381.7916
  45.360  0.008502     294130.      6.3188  -0.0002637    267.6087   -277.7204  
54874.5087
  47.040  0.008066     293759.   -459.0016  -0.0002561    267.3351   -276.2324  
57534.7639
  48.720  0.007642     292608.   -753.1577  -0.0002485    266.4869    -73.9534  
16257.6363
  50.400  0.007231     291248.   -874.9754  -0.0002410    265.4846    -71.0677  
16511.6523
  52.080  0.006832     289686.   -991.9465  -0.0002335    264.3344    -68.1835  
16765.6683
  53.760  0.006446     287933.  -1104.0777  -0.0002261    263.0421    -65.3060  
17019.6843
  55.440  0.006073     285994.  -1211.3843  -0.0002187    261.6139    -62.4400  
17273.7003
  57.120  0.005712     283879.  -1313.8898  -0.0002113    260.0555    -59.5903  
17527.7163
  58.800  0.005363     281596.  -1411.6255  -0.0002040    258.3730    -56.7616  
17781.7323
  60.480  0.005026     279152.  -1504.6303  -0.0001968    256.5723    -53.9584  
18035.7483
  62.160  0.004702     276556.  -1592.9508  -0.0001896    254.6591    -51.1851  
18289.7643
  63.840  0.004389     273814.  -1676.6407  -0.0001825    252.6394    -48.4458  
18543.7803
  65.520  0.004088     270936.  -1755.7609  -0.0001755    250.5186    -45.7448  
18797.7963
  67.200  0.003799     267929.  -1830.3787  -0.0001685    248.3025    -43.0860  
19051.8123
  68.880  0.003522     264799.  -1900.5683  -0.0001617    245.9967    -40.4731  
19305.8283
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SW B2.lpo
  70.560  0.003256     261555.  -1966.4101  -0.0001549    243.6064    -37.9100  
19559.8443
  72.240  0.003002     258204.  -2027.9906  -0.0001482    241.1371    -35.4001  
19813.8603
  73.920  0.002758     254753.  -2085.4021  -0.0001416    238.5941    -32.9469  
20067.8763
  75.600  0.002526     251208.  -2138.7425  -0.0001351    235.9823    -30.5536  
20321.8923
  77.280  0.002304     247577.  -2188.1151  -0.0001286    233.3068    -28.2233  
20575.9083
  78.960  0.002094     243866.  -2233.6283  -0.0001223    230.5724    -25.9591  
20829.9243
  80.640  0.001894     240081.  -2275.3954  -0.0001160    227.7838    -23.7637  
21083.9403
  82.320  0.001704     236229.  -2313.5345  -0.0001099    224.9457    -21.6399  
21337.9563
  84.000  0.001524     232316.  -2469.8162  -0.0001039    222.0624   -164.4098     
181209.
  85.680  0.001355     227939.  -2742.0197 -9.7926E-05    218.8370   -159.6419     
197961.
  87.360  0.001195     223111.  -3006.0870 -9.2109E-05    215.2794   -154.7239     
217478.
  89.040  0.001045     217846.  -3261.7465 -8.6424E-05    211.3999   -149.6327     
240485.
  90.720  0.000905     212158.  -3508.6823 -8.0879E-05    207.2091   -144.3384     
267989.
  92.400  0.000774     206063.  -3746.5191 -7.5486E-05    202.7179   -138.8007     
301443.
  94.080  0.000651     199575.  -3974.8015 -7.0256E-05    197.9379   -132.9641     
343022.
  95.760  0.000538     192713.  -4192.9610 -6.5197E-05    192.8813   -126.7497     
396163.
  97.440  0.000432     185492.  -4392.5154 -6.0320E-05    187.5609   -110.8151     
430800.
  99.120  0.000335     177959.  -4557.7219 -5.5634E-05    182.0100    -85.8594     
430800.
 100.800  0.000245     170182.  -4682.6638 -5.1145E-05    176.2803    -62.8809     
430800.
 102.480  0.000163     162229.  -4770.5898 -4.6859E-05    170.4198    -41.7930     
430800.
 104.160  8.78E-05     154157.  -4824.6023 -4.2779E-05    164.4722    -22.5075     
430800.
 105.840  1.92E-05     146021.  -4847.6537 -3.8908E-05    158.4778     -4.9347     
430800.
 107.520 -4.30E-05     137872.  -4842.5456 -3.5248E-05    152.4729     11.0158     
430800.
 109.200 -9.92E-05     129753.  -4811.9271 -3.1797E-05    146.4908     25.4346     
430800.
 110.880 -0.000150     121706.  -4758.2960 -2.8554E-05    140.5616     38.4119     
430800.
 112.560 -0.000195     113767.  -4683.9989 -2.5518E-05    134.7121     50.0370     
430800.
 114.240 -0.000236     105970.  -4591.2334 -2.2685E-05    128.9667     60.3982     
430800.
 115.920 -0.000271  98342.6729  -4482.0500 -2.0050E-05    123.3467     69.5820     
430800.
 117.600 -0.000303  90911.7488  -4358.3555 -1.7610E-05    117.8714     77.6733     
430800.
 119.280 -0.000331  83699.9592  -4221.9161 -1.5358E-05    112.5575     84.7545     
430800.
 120.960 -0.000355  76727.2975  -4074.3614 -1.3290E-05    107.4199     90.9059     
430800.
 122.640 -0.000375  70011.1321  -3917.1884 -1.1397E-05    102.4712     96.2048     
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SW B2.lpo
430800.
 124.320 -0.000393  63566.4254  -3751.7665 -9.6750E-06     97.7226    100.7259     
430800.
 126.000 -0.000408  57405.9442  -3579.3425 -8.1151E-06     93.1833    104.5408     
430800.
 127.680 -0.000420  51540.4618  -3401.0452 -6.7103E-06     88.8615    107.7179     
430800.
 129.360 -0.000430  45978.9511  -3217.8913 -5.4529E-06     84.7636    110.3224     
430800.
 131.040 -0.000438  40728.7685  -3030.7910 -4.3348E-06     80.8951    112.4161     
430800.
 132.720 -0.000445  35795.8284  -2840.5533 -3.3481E-06     77.2604    114.0573     
430800.
 134.400 -0.000450  31184.7680  -2647.8926 -2.4844E-06     73.8628    115.3008     
430800.
 136.080 -0.000453  26899.1014  -2453.4338 -1.7354E-06     70.7050    116.1978     
430800.
 137.760 -0.000455  22941.3646  -2257.7190 -1.0927E-06     67.7888    116.7960     
430800.
 139.440 -0.000457  19313.2500  -2061.2133 -5.4788E-07     65.1155    117.1393     
430800.
 141.120 -0.000457  16015.7301  -1864.3112 -9.2335E-08     62.6858    117.2681     
430800.
 142.800 -0.000457  13049.1716  -1667.3422  2.8244E-07     60.5000    117.2189     
430800.
 144.480 -0.000456  10413.4386  -1470.5776  5.8498E-07     58.5579    117.0247     
430800.
 146.160 -0.000455   8107.9858  -1274.2364  8.2381E-07     56.8592    116.7148     
430800.
 147.840 -0.000454   6131.9408  -1078.4914  1.0074E-06     55.4031    116.3149     
430800.
 149.520 -0.000452   4484.1769   -883.4755  1.1443E-06     54.1890    115.8468     
430800.
 151.200 -0.000450   3163.3747   -689.2878  1.2429E-06     53.2158    115.3290     
430800.
 152.880 -0.000448   2168.0738   -495.9997  1.3117E-06     52.4825    114.7759     
430800.
 154.560 -0.000445   1496.7144   -303.6609  1.3589E-06     51.9878    114.1988     
430800.
 156.240 -0.000443   1147.6683   -194.0899  1.3930E-06     51.7306     16.2428  
61593.8842
 157.920 -0.000441    844.4646   -166.7350  1.4187E-06     51.5072     16.3226  
62228.9242
 159.600 -0.000438    587.3290   -139.2486  1.4372E-06     51.3177     16.3993  
62863.9642
 161.280 -0.000436    376.4782   -111.6357  1.4496E-06     51.1624     16.4732  
63499.0042
 162.960 -0.000433    212.1211    -83.9006  1.4572E-06     51.0413     16.5447  
64134.0442
 164.640 -0.000431     94.4596    -56.0473  1.4611E-06     50.9546     16.6140  
64769.0842
 166.320 -0.000428     23.6893    -28.0793  1.4627E-06     50.9024     16.6812  
65404.1242
 168.000 -0.000426      0.0000      0.0000  1.4630E-06     50.8850     16.7466  
33019.5821

Output Verification:

Computed forces and moments are within specified convergence limits.

Output Summary for Load Case No.  1:
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SW B2.lpo
Pile-head deflection             =     0.02433804 in
Computed slope at pile head      =    -0.00040035
Maximum bending moment           =   294130.21356 lbs-in
Maximum shear force              =    13000.00000 lbs
Depth of maximum bending moment  =    45.36000000 in
Depth of maximum shear force     =        0.00000 in
Number of iterations             =             16
Number of zero deflection points =              1

------------------------------------------------------------------------------
                          Summary of Pile Response(s)
------------------------------------------------------------------------------

Definition of Symbols for Pile-Head Loading Conditions:

Type 1 = Shear and Moment,          y = pile-head displacment in
Type 2 = Shear and Slope,           M = Pile-head Moment lbs-in
Type 3 = Shear and Rot. Stiffness,  V = Pile-head Shear Force lbs
Type 4 = Deflection and Moment,     S = Pile-head Slope, radians
Type 5 = Deflection and Slope,      R = Rot. Stiffness of Pile-head in-lbs/rad

Load  Pile-Head    Pile-Head       Axial    Pile-Head    Maximum     Maximum 
Type  Condition    Condition       Load     Deflection    Moment      Shear
          1            2            lbs         in        in-lbs       lbs
---- ------------ ------------ ----------- ----------- ----------- -----------
  1  V=    13000. M=     0.000  23000.0000   0.0243380     294130.  13000.0000

The analysis ended normally. 
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Lateral Deflection vs. Depth
Sound Wall B2

LPILE Plus 5.0, (c) 2008 by Ensoft, Inc.

Deflection, in.
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Bending Moment vs. Depth
Sound Wall B2

LPILE Plus 5.0, (c) 2008 by Ensoft, Inc.

Bending Moment, kips-in.
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State of California Business, Transportation and Housing Agency 

“Caltrans improves mobility across California” 

 

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

 
To: MANODE KODSUNTIE Date: January 22, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Sound Wall B7 

  EA 05-4482U1  

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Sound Wall B7 Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Sound Wall B7 is provided for the above referenced project. The 

project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Sound Wall B7.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 

 

Sound Wall B7 is proposed for a distance of approximately 584 feet at the top of the slope 

adjacent to southbound 101 between Linden Avenue and Casitas Pass Road from 51.56 feet left 
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of CA2 Station 147+52.44 to 50.64 feet left of Station 153+50. Slopes below the wall vary to a 

maximum of 2:1 at the steepest locations.  

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Two mud rotary borings were advanced near the sound wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-002 11-16-2010 CS2000 Auto 93 42.5 82.0 

RC-10-003 11-17-2010 CS2000 Auto 93 42.3 72.0 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 
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Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings RC-10-002 and RC-10-003 to observe 

fluctuations in groundwater levels and determine if groundwater will influence construction and 

foundation design.  Results of the groundwater-monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-10-002 4-12-2012 16.6 25.9 

RC-10-003 4-12-2012 16.0 26.3 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-002 1.0-3.0 8.2 3150 - - NO 

RC-10-002 23.0-25.0 8.2 5620 - - NO 

RC-10-003 1.0-4.0 8.0 4410 - - NO 

 

Foundation Recommendations 

 

Masonry Block on Spread Footing 

Spread footings as are the recommended foundation type for the site. Refer to the 2010 Standard 

Plans for details of construction. Due to the high groundwater table, Standard Plan foundation 

types of CIDH piles or trench footings are not suitable alternatives. Foundation recommendations 

are provided in Table 4. 
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Sound wall B7 is proposed near the hinge point at the top of the slope adjacent to southbound 

Highway 101. Per the 2010 Standard Plans ground line condition case 2, provide a minimum 

distance of 1’-0” from the top of the toe side of the footing to the slope control point. 

Table 4. Sound Wall Foundation Recommendations 

Wall Station 

(ft) 

Design Wall 

Height (ft) 

Bottom of 

Footing 

Elevation (ft) 

Ground Line 

Condition 

Footing Width 

 W (ft) 

10+00 to 

11+60 
12.0 38.00 Case 2 5.75 

11+60 to 

12+00 
14.0 37.33 Case 2 6.50 

12+00 to 

12+60 
14.0 36.00 Case 2 6.50 

12+60 to 

13+40 
16.0 34.67 Case 2 7.50 

13+40 to 

14+00 
16.0 33.33 Case 2 7.50 

14+00 to 

14+40 
14.0 33.33 Case 2 6.50 

14+40 to 

15+00 
14.0 32.66 Case 2 6.50 

15+00 to 

15+40 
16.0 32.00 Case 2 7.50 

15+40 to 

15+84.30 
14.0 31.33 Case 2 6.50 

 

 

Construction Considerations 

Limited construction access is available due to the location of the proposed sound wall 

approximately 3-5 feet from the right of way line. Temporary construction access and use of the 

private property outside of the right of way line may be required to construct the sound wall. 

Groundwater is not expected to be encountered in the foundation excavations.   
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Additional 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 following is 

an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall dated January 22, 2014. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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State of California Business, Transportation and Housing Agency 

“Caltrans improves mobility across California” 

 

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

 
To: MANODE KODSUNTIE Date: January 22, 2014 

Structure Design Branch 7     File: 05-SB-101-2.2/3.3 

DIVISION OF ENGINEERING SERVICES    Linden Casitas 
  Sound Wall B9 

Attn:      Jun Ki Jung  EA 05-4482U1 

   
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Sound Wall B9 Foundation Report 

 

Scope of Work 

A Foundation Report (FR) for Sound Wall B9 is provided for the above referenced project. The 

project is on State Route 101 in the City of Carpinteria, in southern Santa Barbara County. 

Improvements are proposed to increase the highway level of service and accessibility, and 

include replacement of existing bridges and construction of new bridges, retaining walls, sound 

walls, ramps and frontage roads. Review of published geologic data and previous geotechnical 

reports, field reconnaissance, and foundation calculations were performed as part of the 

geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations for proposed Sound Wall B9.  

 

Project Description 

Route 101 within the project limits is a four-lane divided urban freeway with (2) 12-foot portland 

cement concrete (PCC) lanes in each direction and asphalt concrete (AC) 5-foot inside shoulders 

and 8-foot outside shoulders. A landscaped median approximately 40 feet wide with thrie beam 

barriers facing each direction of travel provides separation between the northbound and 

southbound lanes. 

 

The purpose of the Linden Casitas project is to improve access and operations on Route 101, 

reduce local trips, and provide pedestrian and bicycle connectivity. The project includes 

construction of (3) mainline bridges on Route 101 to replace existing structures at Linden 

Avenue, Casitas Pass Road, and Carpinteria Creek. Highway access will be modified and added 

at Linden Avenue and Casitas Pass Road. Extension of Via Real, a frontage road, will also 

require construction of a new bridge over Carpinteria Creek. Retaining walls and sound walls are 

also proposed as part of the project. 
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Sound Wall B9 is proposed parallel to the southbound lanes just before the Linden Avenue 

southbound off-ramp from 95.27 feet left of US101 Station 170+38.02 to 95.18 feet left of 

Station 175+15.60.  

 

Pertinent Reports and Investigations 

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

1. Preliminary Geotechnical Report. Finegan, Michael. EA 05-448200. December 21, 2000. 

2. District Preliminary Geotechnical Report. De Llamas, Zeke. EA 05-448200, July 30, 

2008. 

 

Field Investigation and Laboratory Testing Program 

Two mud rotary borings were advanced near the sound wall layout line to determine the 

subsurface conditions to be used for foundation design. In-situ soil strength parameters were 

determined using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests 

were used to determine the particle size distribution and corrosion potential of representative 

samples obtained at depth. Refer to Table 1 for a summary of subsurface investigation 

information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-10-004 11-16-2010 CS2000 Auto 93 42.5 82.0 

RC-13-016 1-30-2013 CME 85 Auto 68 19.2 153.6 

 

Site Geology and Subsurface Conditions 

Physical Setting 

The project is located in the Carpinteria Valley, a sunken area north of the elevated coastal fault 

block southeast of the City of Carpinteria. Carpinteria Valley is a low-lying, flat plain comprised 

of alluvial deposits. Some low-lying areas in the valley are partly submerged under brackish 

water of the Carpinteria Slough. The plain meets the Pacific Ocean to the southwest, gradually 

gains elevation to the east as it approaches Rincon and La Granada Mountains, and abuts sharply 

against the foothills of the Santa Ynez Mountains at its the northern boundary. 

A mild coastal climate prevails throughout the year, with marine fog often present in spring and 

summer months. Nearly all precipitation falls from Pacific storms between October and May, 

with the majority accumulating in the winter months. Average yearly rainfall is 17.5 inches. The 

average temperature is 72 degrees Fahrenheit with more than 275 days of sunny weather per year. 
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Regional Geology 

The project area is located in the Transverse Ranges Geomorphic Province. State Route 101 is 

bordered to the north by the Santa Ynez Mountains and to the south by the Pacific Ocean as it 

traverses the Carpinteria Valley. Geologic maps and field observations indicate that soils in the 

valley were deposited in an alluvial environment and consist of normally-consolidated deposits 

of clay, silt, sand, and gravel. 

Groundwater 

Open observation wells were installed in borings RC-10-004 and RC-13-016 to observe 

fluctuations in groundwater levels and determine if groundwater will influence construction and 

foundation design.  Results of the groundwater-monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 

Boring Date 

Depth to Groundwater 

(ft) Groundwater Elevation(ft) 

RC-10-004 2-9-2011 3.9 20.6 

RC-10-004 12-14-2011 5.0 19.5 

RC-10-004 2-24-2012 4.8 19.3 

RC-10-004 3-22-2012 5.0 19.5 

RC-10-004 4-19-2012 4.3 20.2 

RC-13-016 2-5-2013 7.7 11.5 

RC-13-016 4-5-2013 7.5 11.7 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

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

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be 

potentially corrosive based on this criteria are sent to the Headquarters Material Laboratory for 

additional corrosion testing based on chloride and sulphate content. 

Soil and water samples were obtained during the subsurface investigation and tested for 

corrosion potential at the District Materials Laboratory. The results of the corrosion testing are 

presented in Table 3. Based on the results, soils are not considered corrosive to foundation 

elements. 
Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-004 0.0-3.0 8.1 660 140 870 NO 

RC-10-004 25.0-26.5 8.0 2650 - - NO 

RC-10-004 57.0-59.0 8.2 6330 - - NO 
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Foundation Recommendations 

 

Masonry Block Sound Wall on 24” CIDH Piles 

24” diameter cast-in-drilled-hole piles are the recommended foundation type. Due to the high 

groundwater table, Standard Plan foundation types of spread footings, 16” CIDH piles, and 

trench footings are not suitable alternatives. 24” CIDH piles are the minimum diameter that allow 

for installation of gamma-gamma casings required to verify the soundness of piles constructed 

using the wet method. Pile axial resistance was estimated using Alpha and Beta Methods for 

cohesive and cohesionless soils per the recommendations of FHWA Geotechnical Engineering 

Circular 10, Drilled Shafts: Construction Procedures and LRFD Design Methods. Pile lateral 

resistance and load deflection behavior was evaluated using the computer analysis program L-

Pile to estimate pile head deflection under lateral loading using a design criteria of a maximum of 

0.5 inches of lateral pile head deflection. Pile lengths required for axial resistance resulted in 

calculated pile head deflections of less than 0.5 inches. Foundation loads provided by Structure 

Design and foundation recommendations are provided in Tables 4 and 5. 

Table 4. Sound Wall Foundation Loads 

Pile 

Number 

Max WSD 

Axial Load 

(kips) 

Required Nominal 

Axial Resistance 

(kips) FOS=2.0 

Max LFD Seismic 

Lateral Load (kips) 

Max LFD Wind 

 Lateral Load (kips) 

1 9.8 19.6 5.9 2.0 

2-9 14.2 28.4 8.5 2.9 

10-55 15.5 31.0 9.3 3.3 

56 16.0 32.0 8.4 3.0 

57-58 16.0 32.0 9.6 3.3 

59 16.0 32.0 8.0 2.8 

60 16.0 32.0 8.8 3.1 

Table 5. Sound Wall Foundation Recommendations 

Pile 

Number 

Foundation  

Type 

Pile Cutoff  

Elevation (ft) 

Pile Length  

(ft) 

Pile Tip Elevation 

(ft) 

1-56 24” CIDH 14.0 17.0 -3.0 

57-60 24” CIDH 15.33 17.0 -1.67 

 

Construction Considerations 

 

Loose soils and high groundwater are expected to be encountered during foundation excavations. 

Groundwater levels very near to the ground surface were observed in the vicinity of the proposed 

sound wall. Casing may be required to control caving soils. Pile excavation and placement of 

concrete using the wet method will be required. Surface casing may be required to protrude 

above the ground surface to maintain a minimum of 5 feet of offsetting drill fluid head above the 

groundwater elevation. Type D excavation for the pile cap is shown on the plans where 

groundwater will likely be encountered during construction based on groundwater levels 

observed nearby. 
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Limited construction access is available due to the location of the proposed sound wall very near 

to the right of way line. Construction access is expected to be from the State right of way; 

however care should be taken to avoid damage to the nearby private property. 

Additional 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 following is 

an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

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.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Sound Wall dated January 22, 2014. 
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 6-30-2015 

 

Michael S.Finegan 

C 50138 

6-30-2015 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750, or 

Michael Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

RYAN TURNER, P.E., G.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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SW B9.lpo
================================================================================

                 LPILE Plus for Windows, Version 5.0 (5.0.47)

                Analysis of Individual Piles and Drilled Shafts 
               Subjected to Lateral Loading Using the p-y Method

                         (c) 1985-2010 by Ensoft, Inc.          
                              All Rights Reserved               

================================================================================

This program is licensed to: 

Caltrans
Caltrans

--------------------------------------------------------------------------------
                            Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:      H:\SB\SB-101-2.2-3.3 Linden 
Casitas\Walls\Calculations\B2 and B9\
Name of input data file:     SW B9.lpd
Name of output file:         SW B9.lpo
Name of plot output file:    SW B9.lpp
Name of runtime file:        SW B9.lpr

------------------------------------------------------------------------------
                          Time and Date of Analysis
------------------------------------------------------------------------------

               Date:  November 26, 2013     Time:  12:30:13

------------------------------------------------------------------------------
                                Problem Title
------------------------------------------------------------------------------

Sound Wall B9 Linden Casitas                                                    

------------------------------------------------------------------------------
                                Program Options
------------------------------------------------------------------------------

Units Used in Computations - US Customary Units: Inches, Pounds

Basic Program Options:

Analysis Type 1: 
- Computation of Lateral Pile Response Using User-specified Constant EI

Computation Options:
- Only internally-generated p-y curves used in analysis
- Analysis does not use p-y multipliers (individual pile or shaft action only)
- Analysis assumes no shear resistance at pile tip
- Analysis for fixed-length pile or shaft only
- No computation of foundation stiffness matrix elements
- Output pile response for full length of pile
- Analysis assumes no soil movements acting on pile
- No additional p-y curves to be computed at user-specified depths
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Solution Control Parameters:
- Number of pile increments            =          100
- Maximum number of iterations allowed =          100
- Deflection tolerance for convergence =   1.0000E-05 in
- Maximum allowable deflection         =   1.0000E+02 in

Printing Options:
- Values of pile-head deflection, bending moment, shear force, and 
  soil reaction are printed for full length of pile.
- Printing Increment (spacing of output points) =  1

------------------------------------------------------------------------------
                   Pile Structural Properties and Geometry
------------------------------------------------------------------------------

Pile Length                               =     156.00 in

Depth of ground surface below top of pile =     -60.00 in

Slope angle of ground surface             =       0.00 deg.

Structural properties of pile defined using  2 points

Point    Point         Pile      Moment of       Pile      Modulus of
 No.     Depth       Diameter     Inertia        Area      Elasticity
           in           in         in**4        Sq.in      lbs/Sq.in
-----  ---------   -----------   ----------   ----------   -----------
  1       0.0000   24.00000000   16286.0000     452.0000      4000000.
  2     156.0000   24.00000000   16286.0000     452.0000      4000000.

------------------------------------------------------------------------------
                      Soil and Rock Layering Information
------------------------------------------------------------------------------

The soil profile is modelled using  6 layers

Layer  1 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =      -60.000 in
Distance from top of pile to bottom of layer =       24.000 in
p-y subgrade modulus k for top of soil layer =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

Layer  2 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =       24.000 in
Distance from top of pile to bottom of layer =       60.000 in
p-y subgrade modulus k for top of soil layer =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

Layer  3 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =       60.000 in
Distance from top of pile to bottom of layer =      204.000 in
p-y subgrade modulus k for top of soil layer =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =        0.000 lbs/in**3
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NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

Layer  4 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =      204.000 in
Distance from top of pile to bottom of layer =      276.000 in
p-y subgrade modulus k for top of soil layer =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

Layer  5 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =      276.000 in
Distance from top of pile to bottom of layer =      348.000 in
p-y subgrade modulus k for top of soil layer =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

Layer  6 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =      348.000 in
Distance from top of pile to bottom of layer =      456.000 in
p-y subgrade modulus k for top of soil layer =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

(Depth of lowest layer extends  300.00 in below pile tip)

------------------------------------------------------------------------------
                   Effective Unit Weight of Soil vs. Depth
------------------------------------------------------------------------------

Effective unit weight of soil with depth defined using 12 points

Point        Depth X    Eff. Unit Weight
 No.           in          lbs/in**3
-----      ----------   ----------------
  1           -60.00        0.06900
  2            24.00        0.06900
  3            24.00        0.03300
  4            60.00        0.03300
  5            60.00        0.03300
  6           204.00        0.03300
  7           204.00        0.03300
  8           276.00        0.03300
  9           276.00        0.03300
 10           348.00        0.03300
 11           348.00        0.03300
 12           456.00        0.03300

------------------------------------------------------------------------------
                           Shear Strength of Soils
------------------------------------------------------------------------------

Shear strength parameters with depth defined using 12 points
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Point    Depth X     Cohesion c     Angle of Friction     E50 or      RQD
 No.       in         lbs/in**2            Deg.            k_rm        %
-----   --------     ----------     ------------------    ------    ------
  1      -60.000        0.00000           30.00           ------    ------
  2       24.000        0.00000           30.00           ------    ------
  3       24.000        0.00000           30.00           ------    ------
  4       60.000        0.00000           30.00           ------    ------
  5       60.000        0.00000           31.00           ------    ------
  6      204.000        0.00000           31.00           ------    ------
  7      204.000        0.00000           34.00           ------    ------
  8      276.000        0.00000           34.00           ------    ------
  9      276.000        0.00000           36.00           ------    ------
 10      348.000        0.00000           36.00           ------    ------
 11      348.000        0.00000           36.00           ------    ------
 12      456.000        0.00000           36.00           ------    ------

Notes:

(1)  Cohesion = uniaxial compressive strength for rock materials.
(2)  Values of E50 are reported for clay strata. 
(3)  Default values will be generated for E50 when input values are 0.
(4)  RQD and k_rm are reported only for weak rock strata.

------------------------------------------------------------------------------
                                 Loading Type
------------------------------------------------------------------------------

Static loading criteria was used for computation of p-y curves.

------------------------------------------------------------------------------
              Pile-head Loading and Pile-head Fixity Conditions
------------------------------------------------------------------------------

Number of loads specified =  1

Load Case Number  1

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Shear force at pile head    =        9600.000 lbs
Bending moment at pile head =           0.000 in-lbs
Axial load at pile head     =       16000.000 lbs

(Zero moment at pile head for this load indicates a free-head condition)

------------------------------------------------------------------------------
             Computed Values of Load Distribution and Deflection
                 for Lateral Loading for Load Case Number  1
------------------------------------------------------------------------------

Pile-head boundary conditions are Shear and Moment (Pile-head Condition Type 1)
Specified shear force at pile head  =        9600.000 lbs
Specified moment at pile head       =           0.000 in-lbs
Specified axial load at pile head   =       16000.000 lbs

  Depth   Deflect.    Moment      Shear       Slope      Total       Soil Res.     
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Es*h   
    X        y          M           V           S        Stress          p          
F/L   
    in       in        lbs-in        lbs         Rad.   lbs/in**2    lbs/in      
lbs/in
-------- --------- ----------- ----------- ----------- ----------- ----------- 
-----------
   0.000  0.082514  1.2259E-05   9600.0000  -0.0009146     35.3982   -123.7703   
1170.0000
   1.560  0.081087  14848.2247   9406.1209  -0.0009144     46.3388   -124.7925   
2400.8400
   3.120  0.079661  29392.7454   9210.7334  -0.0009139     57.0557   -125.7044   
2461.6800
   4.680  0.078235  43631.3343   9014.0088  -0.0009130     67.5471   -126.5067   
2522.5200
   6.240  0.076812  57562.0306   8816.1171  -0.0009118     77.8116   -127.2006   
2583.3600
   7.800  0.075391  71183.1371   8617.2267  -0.0009103     87.8480   -127.7871   
2644.2000
   9.360  0.073972  84493.2185   8417.5044  -0.0009084     97.6553   -128.2673   
2705.0400
  10.920  0.072556  97491.0981   8217.1148  -0.0009062    107.2325   -128.6425   
2765.8800
  12.480  0.071144     110176.   8016.2209  -0.0009037    116.5790   -128.9138   
2826.7200
  14.040  0.069737     122547.   7814.9836  -0.0009009    125.6943   -129.0827   
2887.5600
  15.600  0.068334     134604.   7613.5618  -0.0008979    134.5781   -129.1504   
2948.4000
  17.160  0.066935     146346.   7412.1122  -0.0008945    143.2302   -129.1183   
3009.2400
  18.720  0.065543     157774.   7210.7893  -0.0008909    151.6507   -128.9880   
3070.0800
  20.280  0.064156     168888.   7009.7452  -0.0008870    159.8399   -128.7608   
3130.9200
  21.840  0.062775     179689.   6809.1298  -0.0008828    167.7981   -128.4384   
3191.7600
  23.400  0.061402     190177.   6609.0905  -0.0008784    175.5259   -128.0223   
3252.6000
  24.960  0.060035     200353.   6410.5788  -0.0008737    183.0241   -126.4798   
3286.5633
  26.520  0.058676     210221.   6213.7188  -0.0008688    190.2954   -125.9047   
3347.4033
  28.080  0.057324     219783.   6017.8255  -0.0008636    197.3408   -125.2407   
3408.2433
  29.640  0.055981     229040.   5823.0359  -0.0008582    204.1616   -124.4895   
3469.0833
  31.200  0.054647     237994.   5629.4848  -0.0008526    210.7590   -123.6530   
3529.9233
  32.760  0.053321     246647.   5437.3039  -0.0008468    217.1346   -122.7328   
3590.7633
  34.320  0.052005     255000.   5246.6224  -0.0008408    223.2900   -121.7307   
3651.6033
  35.880  0.050698     263058.   5057.5664  -0.0008346    229.2270   -120.6487   
3712.4433
  37.440  0.049400     270822.   4870.2594  -0.0008282    234.9476   -119.4885   
3773.2833
  39.000  0.048113     278295.   4684.8219  -0.0008217    240.4538   -118.2520   
3834.1233
  40.560  0.046837     285479.   4501.3714  -0.0008149    245.7478   -116.9410   
3894.9633
  42.120  0.045571     292379.   4320.0225  -0.0008080    250.8320   -115.5575   
3955.8033
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  43.680  0.044316     298998.   4140.8870  -0.0008009    255.7088   -114.1034   
4016.6433
  45.240  0.043072     305339.   3964.0735  -0.0007937    260.3809   -112.5806   
4077.4833
  46.800  0.041840     311406.   3789.6876  -0.0007863    264.8511   -110.9911   
4138.3233
  48.360  0.040619     317202.   3617.8319  -0.0007788    269.1220   -109.3367   
4199.1633
  49.920  0.039410     322732.   3448.6062  -0.0007711    273.1968   -107.6194   
4260.0033
  51.480  0.038213     328000.   3282.1068  -0.0007633    277.0784   -105.8413   
4320.8433
  53.040  0.037028     333011.   3118.4273  -0.0007554    280.7701   -104.0042   
4381.6833
  54.600  0.035856     337767.   2957.6581  -0.0007474    284.2752   -102.1101   
4442.5233
  56.160  0.034697     342276.   2799.8866  -0.0007392    287.5970   -100.1611   
4503.3633
  57.720  0.033550     346540.   2645.1970  -0.0007310    290.7390    -98.1590   
4564.2033
  59.280  0.032416     350565.   2493.6704  -0.0007226    293.7049    -96.1058   
4625.0433
  60.840  0.031295     354356.   2230.2696  -0.0007142    296.4983   -241.5876  
12042.6462
  62.400  0.030188     357559.   1854.2613  -0.0007057    298.8584   -240.4744  
12426.9405
  63.960  0.029093     360177.   1480.1144  -0.0006971    300.7871   -239.2011  
12826.0240
  65.520  0.028013     362212.   1108.0816  -0.0006884    302.2867   -237.7640  
13240.8123
  67.080  0.026946     363668.    738.4213  -0.0006797    303.3598   -236.1594  
13672.3120
  68.640  0.025892     364550.    371.3983  -0.0006710    304.0092   -234.3830  
14121.6349
  70.200  0.024852     364861.      7.2837  -0.0006623    304.2382   -232.4305  
14590.0126
  71.760  0.023826     364606.   -353.6437  -0.0006535    304.0503   -230.2970  
15078.8151
  73.320  0.022813     363790.   -711.0976  -0.0006448    303.4493   -227.9773  
15589.5724
  74.880  0.021814     362419.  -1064.7832  -0.0006361    302.4393   -225.4657  
16124.0012
  76.440  0.020828     360500.  -1414.3961  -0.0006275    301.0249   -222.7560  
16684.0365
  78.000  0.019856     358038.  -1759.6221  -0.0006189    299.2108   -219.8414  
17271.8705
  79.560  0.018897     355040.  -2100.1354  -0.0006103    297.0024   -216.7142  
17890.0006
  81.120  0.017952     351516.  -2435.5982  -0.0006019    294.4052   -213.3662  
18541.2880
  82.680  0.017020     347471.  -2765.6585  -0.0005935    291.4253   -209.7881  
19229.0325
  84.240  0.016100     342916.  -3089.9493  -0.0005852    288.0691   -205.9693  
19957.0653
  85.800  0.015194     337860.  -3407.1690  -0.0005771    284.3434   -200.7226  
20609.1404
  87.360  0.014300     332315.  -3712.6505  -0.0005691    280.2575   -190.9204  
20828.1644
  88.920  0.013418     326305.  -4002.7755  -0.0005612    275.8292   -181.0347  
21047.1884
  90.480  0.012549     319854.  -4277.4154  -0.0005534    271.0762   -171.0676  
21266.2124
  92.040  0.011691     312987.  -4536.4445  -0.0005459    266.0162   -161.0210  
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21485.2364
  93.600  0.010846     305728.  -4779.7401  -0.0005385    260.6674   -150.8964  
21704.2604
  95.160  0.010011     298101.  -5007.1812  -0.0005312    255.0478   -140.6947  
21923.2844
  96.720  0.009188     290132.  -5218.6482  -0.0005242    249.1759   -130.4169  
22142.3084
  98.280  0.008376     281845.  -5414.0227  -0.0005173    243.0699   -120.0633  
22361.3324
  99.840  0.007574     273266.  -5593.1865  -0.0005107    236.7486   -109.6339  
22580.3564
 101.400  0.006783     264420.  -5756.0214  -0.0005042    230.2305    -99.1287  
22799.3804
 102.960  0.006001     255332.  -5902.4084  -0.0004980    223.5346    -88.5469  
23018.4044
 104.520  0.005229     246029.  -6032.2274  -0.0004920    216.6797    -77.8877  
23237.4284
 106.080  0.004466     236536.  -6145.3568  -0.0004862    209.6851    -67.1499  
23456.4524
 107.640  0.003712     226880.  -6241.6727  -0.0004807    202.5700    -56.3320  
23675.4764
 109.200  0.002966     217086.  -6321.0488  -0.0004754    195.3538    -45.4321  
23894.5004
 110.760  0.002229     207182.  -6383.3554  -0.0004703    188.0560    -34.4482  
24113.5244
 112.320  0.001499     197194.  -6428.4599  -0.0004655    180.6964    -23.3780  
24332.5484
 113.880  0.000776     187148.  -6456.2253  -0.0004609    173.2947    -12.2187  
24551.5724
 115.440  6.09E-05     177073.  -6466.5106  -0.0004565    165.8710  -0.9676102  
24770.5964
 117.000 -0.000648     166996.  -6459.1702  -0.0004524    158.4456     10.3784  
24989.6204
 118.560 -0.001350     156943.  -6434.0533  -0.0004485    151.0387     21.8227  
25208.6444
 120.120 -0.002047     146944.  -6391.0041  -0.0004449    143.6708     33.3687  
25427.6684
 121.680 -0.002738     137026.  -6329.8609  -0.0004415    136.3627     45.0200  
25646.6924
 123.240 -0.003425     127217.  -6250.4564  -0.0004383    129.1353     56.7806  
25865.7164
 124.800 -0.004106     117546.  -6152.6171  -0.0004354    122.0096     68.6544  
26084.7404
 126.360 -0.004783     108042.  -6036.1632  -0.0004327    115.0070     80.6455  
26303.7644
 127.920 -0.005456  98734.8227  -5900.9085  -0.0004302    108.1489     92.7580  
26522.7884
 129.480 -0.006125  89652.9813  -5746.6601  -0.0004279    101.4572    104.9963  
26741.8124
 131.040 -0.006791  80826.6053  -5573.2186  -0.0004259     94.9536    117.3646  
26960.8364
 132.600 -0.007454  72285.7995  -5380.3777  -0.0004241     88.6605    129.8673  
27179.8604
 134.160 -0.008114  64060.9955  -5167.9245  -0.0004224     82.6002    142.5087  
27398.8844
 135.720 -0.008772  56182.9624  -4935.6391  -0.0004210     76.7955    155.2931  
27617.9084
 137.280 -0.009427  48682.8169  -4683.2952  -0.0004197     71.2692    168.2247  
27836.9324
 138.840 -0.010081  41592.0340  -4410.6598  -0.0004186     66.0445    181.3078  
28055.9564
 140.400 -0.010734  34942.4570  -4117.4936  -0.0004177     61.1449    194.5463  
28274.9804
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 141.960 -0.011385  28766.3069  -3803.5511  -0.0004170     56.5941    207.9441  
28494.0044
 143.520 -0.012035  23096.1926  -3468.5807  -0.0004163     52.4162    221.5050  
28713.0284
 145.080 -0.012684  17965.1189  -3112.3256  -0.0004159     48.6355    235.2323  
28932.0524
 146.640 -0.013332  13406.4960  -2734.5235  -0.0004155     45.2765    249.1294  
29151.0764
 148.200 -0.013980   9454.1464  -2334.9072  -0.0004152     42.3643    263.1991  
29370.1004
 149.760 -0.014627   6142.3125  -1913.2055  -0.0004150     39.9241    277.4441  
29589.1244
 151.320 -0.015275   3505.6628  -1469.1433  -0.0004149     37.9813    291.8664  
29808.1484
 152.880 -0.015922   1579.2972  -1002.4424  -0.0004148     36.5619    306.4681  
30027.1724
 154.440 -0.016569    398.7514   -512.8221  -0.0004148     35.6920    321.2503  
30246.1964
 156.000 -0.017216      0.0000      0.0000  -0.0004148     35.3982    336.2139  
15232.6102

Output Verification:

Computed forces and moments are within specified convergence limits.

Output Summary for Load Case No.  1:

Pile-head deflection             =     0.08251355 in
Computed slope at pile head      =    -0.00091460
Maximum bending moment           =   364860.70838 lbs-in
Maximum shear force              =     9600.00000 lbs
Depth of maximum bending moment  =    70.20000000 in
Depth of maximum shear force     =        0.00000 in
Number of iterations             =              6
Number of zero deflection points =              1

------------------------------------------------------------------------------
                          Summary of Pile Response(s)
------------------------------------------------------------------------------

Definition of Symbols for Pile-Head Loading Conditions:

Type 1 = Shear and Moment,          y = pile-head displacment in
Type 2 = Shear and Slope,           M = Pile-head Moment lbs-in
Type 3 = Shear and Rot. Stiffness,  V = Pile-head Shear Force lbs
Type 4 = Deflection and Moment,     S = Pile-head Slope, radians
Type 5 = Deflection and Slope,      R = Rot. Stiffness of Pile-head in-lbs/rad

Load  Pile-Head    Pile-Head       Axial    Pile-Head    Maximum     Maximum 
Type  Condition    Condition       Load     Deflection    Moment      Shear
          1            2            lbs         in        in-lbs       lbs
---- ------------ ------------ ----------- ----------- ----------- -----------
  1  V=  9600.000 M=     0.000  16000.0000   0.0825136     364861.   9600.0000

The analysis ended normally. 
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Lateral Deflection vs. Depth
Sound Wall B9

LPILE Plus 5.0, (c) 2008 by Ensoft, Inc.

Deflection, in.
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Bending Moment vs. Depth
Sound Wall B9

LPILE Plus 5.0, (c) 2008 by Ensoft, Inc.

Bending Moment, kips-in.
350300250200150100500

D
e

p
th

, 
fe

e
t

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0



Contract No.: 05‐4482U1

Structure Design Branch 7

Carpenteria Creek Project

Sound Wall No. B9

10/31/2013

Jun Ki Jung

B L

1 to 56 24" CIDH
FG=OG, See 

Note 2
14.00 2.5 446 1" 1 EA

56 to 60 24" CIDH
FG=OG, See 

Note 2
15.33 2.5 29 1" 1 EA

Compression

Max. Per Pile Wind Load Seismic

1 9.80 9.80 11.76 2.00 5.90

2 to 9 14.20 14.20 17.04 2.90 8.50

10 to 55 15.50 15.50 18.60 3.30 9.30

56 14.00 14.00 16.80 3.00 8.40

57 16.00 16.00 19.20 3.30 9.60

58 16.00 16.00 19.20 3.30 9.60

59 13.30 13.30 15.96 2.80 8.00

60 10.10 10.10 12.12 2.10 6.00

Notes:

1. CIDH Piles are spaced every 8 feet (typ.). 2. Elevation of Approx. OG (= FG) at 25' interval

No. Station Space Sta. Elev.

1 10+01.50 1.50 10+00 15.88

2 10+09.50 8.00 10+25 15.41

⁝ ⁝ ⁝ 10+50 15.15

56 14+41.50 8.00 10+75 15.07

57 14+48.75 6.50 11+00 14.99

58 14+57.50 11.00 11+25 14.88

59 14+66.25 6.50 11+50 14.91

60 14+73.50 8.00 11+75 15.14

12+00 15.33

12+25 15.77

12+50 15.36

12+75 15.47

13+00 15.59

13+25 15.70

13+50 15.69

13+75 15.76

14+00 16.19

14+25 16.82

14+50 16.76

14+75 16.07

0.00

Table 2. Design Loads to GS

Lateral Loads

Number of Piles 

per Support

Pile Cap Size (ft)

Table 1. General Foundation Information to GS

Location

WSD (kips) LFD (kips)

Total Loads

Permannet 

Loads Per 

Support

Tension

Max. Per Pile

Cut‐off elevation 

(ft)

Finished Grade 

Elevation (ft)
Pile TypeLocation

Permissible 

Settlement under 

Service Load (in)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

s135365
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PART NO.

Emitted Color

Color Temperature

Beam Pattern

Input Voltage

Energy Used

Power Factor

Input Current

Total Lumens

Base Configuration

Viewing Angle 

Efficacy

Weight

Maximum Candela

LEDs

LED30HPS-600-SIW-00x-BU

Warm White

2800K~3200K

Type V – Circular

27.5 Watts

100-277 VAC [Tested @ 120VAC]

2,304 lm

Vertically Up

0.97

0.235A

~55°@ 50° from vertical

84 lm/W

2.06 lbs / 0.9kg

448 cd

Facing Down

(Full Beam Width 
@ 50% Intensity)

w
w

w
.L

E
D

tro
n

ics.co
m

LED High-Power Acorn Bulbs for Globe/Pendant 
Street & Walkway Lamps / Base Up

LED30HPS-600-SIW-00x-BU

Check LEDTRONICS.COM
 for latest data.

Printed m
aterial m
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■	F E AT U R E S

■	S P E C I F I C AT I O N S

■	BE N E F I T S

Washington  ■

Globe Street 
& Walkway 
Lamps

Enclosures ■

■	A P P L I C AT I O N S 

SPECIFICATIONS SUBJECT
TO CHANGE WITHOUT NOTICE

Only 27 Watts – 100-to-277VAC Range – Warm White – E39 Mogul Base or E26 Edison Screw-in Base

Plug-in Replacement for HPS Lamps up to 150 Watts — Typical Mounting Height: 14-16 ft.

Ideal for Use with 
Alternate or Renewable 

Energy Resources
– Solar & Wind Power

PART NUMBER BASE TYPE DIMENSIONS (L xW)

LED30HPS-600-SIW-001-BU E39 Mogul Screw 12.54”x4.13” (319.0x104.8mm)

LED30HPS-600-SIW-002-BU E26 Edison Screw 12.11”x4.13” (307.5x104.8mm)

Major Energy  ■

Savings: Up to 85% 
– LED Bulb Consumes 
27 Watts vs 175 Watts 
by HPS (150W Lamp & 
16-25W Transformer)–A 
Reduction of up to 125 
Watts

Longer Lifespan ■  than 
HPS or Other HID Lamps

Maintenance-Free ■  for 
over 5 Years of Operation 
– Lowers Costs by 
Reducing Re-lamp 
Frequency

No Wasted Light: ■  
Eliminates Light 
Intrusion into Offices, 
Residences, Stores...

Enhances Vision: ■  
Better Optical Acuity 
– Little or No Glare as 
Compared with High 
Glare from HID Lamps

No Ultraviolet  ■

Emission: Does Not 
Attract Insects

Base Down Available,  ■

with LEDs above Base

■	O P T I O N S 

LED30HPS-600-SIW-001-BU
E39 Base

Warranty: ■  5 Years

Low Power Consumed: ■  
Only 27 Watts

Wide Voltage Range: ■  
100-277VAC

Choice of Base: ■  E39 or 
E26 Screw-in

Ventilated: ■  Lamp 
Assembly Feature Aids 
in Maintaining Cool-
Running Lamp

Optimized Design: ■  
LEDs Mounted to Provide 
Maximum Luminance 
at Desired Angles to 
Targeted Area

Optimized Circuitry:  ■
Power Factor Corrected 
for Maximum Efficiency

Instant-On: ■  No Delay in 
Re-Strike

Longer Life: ■  White LEDs 
Last for up to 50,000+ 
Hours

Lab Tested ■  in 
Accordance with IES 
Standards

Solid-State: ■  High-
Shock & High-Vibration 
Resistant

Reduces Light  ■
Pollution: “Dark Skies” 
Initiative-Compatible

■	 Wide Ambient Oper. 
Temp. Range: 
~-22°F to ~+122°F 
[~-30°C to ~+50°C]

Safety Assurance:  ■ ETL 
Listed

2.33”
[59.1mm]

1.73”
[43.9mm]2.70”

[68.6mm]

1.00”
[25.3mm]

01.02”
[025.9mm]

01.54”
[039.1mm]

12.11”
[307.5mm]

12.54”
[319mm]

4.13”
[104.8mm]

4.13”
[104.8mm]
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-002-BU

© 2012 LEDtronics, Inc.

23105 Kashiwa Court, Torrance, CA 90505
Phone: (800) 579.4875 / (310) 534.1505

Fax: (310) 534.1424
E-mail: info@ledtronics.com

Website: http://www.ledtronics.com

MADE IN
USA9001:2008ISO

CERTIFIED by DNV

White LED 
technology is 

patent protected in 
the United States. 
LEDtronics white 
LED products are 

covered under 
these patents.

Utility Patents 
US 8,128,258 B2 
US 8,157,416 B2 
US 7,862,204 B
Design Patent 
US D631,567 S
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LED High-Power Bulbs for Post-Top 
Street & Walkway Luminaires / Base Up

LED30HPS-600-SIW
-001-BU

LED30HPS-600-SIW
-002-BU

If a ballast is present and used by an old preexisting lam
p, 

the ballast needs to be bypassed for the LED lam
p

(Operating Voltage 100-277 VAC).
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B

A

C C

Housing: Two interlocking die-cast aluminum housings. Lower housing 
provides four “windows” for additional top light output. Heavy gauge 
.080” spun aluminum shade with rolled edge, finished white inside.

Arm: Fabricated from .125" wall aluminum extrusion formed into a 
continuous smooth radius, terminating and welded into a one piece  
die-cast aluminum fitter. Fitter slip fits a 3" O.D. pole top and is secured 
by six (6) socket head stainless steel set screws threaded into stainless 
steel inserts.

Enclosure: Clear acrylic diffuser with screw neck, fully gasketed for 
weather tight operation using a high temperature silicone rubber O-ring 
gasket. Pure anodized aluminum reflector, can be adjusted ± 90° in the 
vertical plane and from 0° to 15° in the horizontal plane. 

Electrical: Lampholders are medium base porcelain with nickel plated 
copper screw shell, rated 4 KV. Ballasts are magnetic, located in the 
base of the selected BEGA pole and are available in 120V, 208V, 240V, 
or 277V, HPF - specify.

Finish: Available in four standard BEGA colors: Black (BLK); 
White (WHT); Bronze (BRZ); Silver (SLV). To specify, add appropriate 
suffix to catalog number. Custom colors supplied on special order.

UL listed, suitable for wet locations. Protection class: IP54.

Weight: 22 lbs.

Effective Projection Area (EPA): 2.4 ft2

Single pole-top luminaires

 Lamp Lumen   A B C

7978 MH 1  150 W  ED - 17 MH 13000 asymmetrical 215⁄8 46 1⁄4 37 5⁄8

Pole top luminaires with asymmetrical light distribution

Type:
BEGA Product:

Project:
Voltage:

Color:
Options:

Modified:

BEGA-US  1000 BEGA Way, Carpinteria, CA 93013  (805) 684-0533  FAX (805) 566-9474   www.bega-us .com      
©copyright BEGA-US 2012    Updated 8/12





Housing: Die-cast aluminum housing and slip fitter. Slip fits 3" O.D. pole top, 
secures to pole with six stainless steel set screws. Die-cast aluminum knuckle 
allows for 0° or 15° tilt adjustment from horizontal. All aluminum used in the 
construction is marine grade and copper free.

Enclosure: Faceplate is constructed of die-cast aluminum and is hinged for easy 
maintenance. The faceplate is secured to the housing with captive stainless steel 
fasteners. Tempered clear glass, 1/4" thick. Reflector of pure anodized aluminum. 
Fully shielded to comply with LEED zones 1 and higher. Fully gasketed with a 
molded silicone gasket.

Electrical: 39 W LED luminaire, 41 total system watts, -30° C start temperature. 
Integral 120 V through 277 V electronic LED driver, 0-10 V dimming. Standard LED 
color temperature is 4000K with a >80 CRI. Available in 3000K (>80 CRI); add 
suffix K3 to order.

Note: LEDs supplied with luminaire. Due to the dynamic nature of LED technology, 
LED luminaire data on this sheet is subject to change at the discretion of  
BEGA-US. For the most current technical data, please refer to www.bega-us.com.

Finish: These luminaires are available in four standard BEGA colors: Black (BLK); 
White (WHT); Bronze (BRZ); Silver (SLV). To specify, add appropriate suffix to 
catalog number. Custom colors supplied on special order.

UL listed, suitable for wet locations. Protection class: IP66.

Weight: 18.2 lbs.

EPA: .53 ft2

Luminaire Lumens: 1989 
Tested in accordance with LM-79-08

C

A

B

C

Single pole-top luminaires

 Lamp LEED   A B C

9002 LED 39 W  LED LZ-1 161⁄2 4 20

Type:
BEGA Product:

Project:
Voltage:

Color:
Options:

Modified:

BEGA-US  1000 BEGA Way, Carpinteria, CA 93013  (805) 684-0533  FAX (805) 566-9474   www.bega-us .com      
©copyright BEGA-US 2013    Updated 10/13

Type - II distribution

Recommended for use with 14' to 20' poles.

Pole top luminaires with asymmetrical light distribution



4' [+/-]

4'
 [

+
/-

]

1'
-4

"

1 16
" 

TH
IC

K
LE

VE
LI

N
G

 P
AD

S

15
16

" 
TH

IC
K

SO
LI

D
 G

R
AT

IN
G

SU
PP

O
R
T 

R
IB

S

11
4"

 A
T 

SU
PP

O
R
T

R
IB

 L
O

CA
TI

O
N

S

15
16

" 
TH

IC
K

AT
 E

D
G

E

TY
P.

 5
16

" 
O

PE
N

IN
G

S
AT

 T
O

P 
O

F 
G

R
AT

E

TY
P.

 O
PE

N
IN

G
S

1"
 O

.C
.

SP
EC

IF
IC

AT
IO

N
S

46
5 

E
. F

IF
TE

E
N

TH
 S

T.
TA

C
O

M
A

, W
A

 9
84

21
(8

77
) 4

87
-0

48
8

sa
le

s@
ur

ba
na

cc
es

so
rie

s.
co

m
w

w
w

.u
rb

an
ac

ce
ss

or
ie

s.
co

m

Fo
un

de
d 

19
72

of
D

at
e:

Tr
ee

 G
ra

te
4'

 S
q.

 K
iv

a

Pa
ge

1
1

5/
22

/1
2

P
la

n

- 
M

at
er

ia
l w

ill
 b

e 
hi

gh
 q

ua
lit

y 
10

0%
 r

ec
yc

le
d

  
gr

ey
 ir

on
; 

AS
TM

 A
48

 c
la

ss
 3

5b
 o

r 
be

tt
er

;
  

ha
rd

ne
ss

 1
70

-2
23

 b
rin

ne
ll 

(u
nl

es
s 

sp
ec

ifi
ed

  
ot

he
rw

is
e;

 s
ee

 b
el

ow
).

   
   

   
   

M
at

er
ia

l:
  
  
  
  
  
  
□ 
G
re
y 
iro
n 
AS
TM
 A
48
 (
st
an
da
rd
)

  
  
  
  
  
  
□ 
Al
um
in
um
, A
ST
M
 B
26

  
  
  
  
  
  
□ 
D
uc
til
e 
iro
n,
 (
re
qu
ire
d 
fo
r 
al
l l
oa
d

  
  

  
  

  
  

  
 r

at
in

gs
 h

ig
he

r 
th

an
 p

ed
es

tr
ia

n)
  

  
  

  
  

  
  

 A
ST

M
 A

53
6 

cl
as

s 
65

-4
5-

12
.

  
  
  
  
  
  
□ 
N
ic
ke
l b
ro
nz
e 
(A
ST
M
 B
30
)

  
  
  
  
  
  
□ 
Br
on
ze
 (
AS
TM
 B
26
)

- 
Fi

ni
sh

 w
ill

 b
e 

na
tu

ra
l p

at
in

a 
of

 r
aw

 ir
on

  
(u

nl
es

s 
sp

ec
ifi

ed
 o

th
er

w
is

e;
 s

ee
 b

el
ow

).
   

   
   

   
Fi

n
is

h
:

  
  
  
  
  
  
□ 
R
aw
 (
st
an
da
rd
)

  
  
  
  
  
  
□ 
R
us
t 
co
nd
iti
on
er

  
  
  
  
  
  
□ 
Po
ly
es
te
r 
Po
w
de
r 
Co
at
*

  
  
  
  
  
  
□ 
Li
qu
id
 C
oa
t 
(w
et
 p
ai
nt
)*

  
  

  
  

  
  

  
 C

ol
or

:
  

  
  

  
  

  
  

*P
le

as
e 

sp
ec

ify
 s

ta
nd

ar
d 

U
A 

co
lo

r
  

  
  

  
  

  
  

 o
r 

m
fr

. n
am

e 
an

d 
co

lo
r 

co
de

.
  
  
  
  
  
  
□ 
Br
us
h 
(b
ro
nz
e/
ni
ck
el
/a
lu
m
in
um
 o
nl
y)

  
  
  
  
  
  
□ 
Po
lis
h 
(b
ro
nz
e/
ni
ck
el
/a
lu
m
in
um
 o
nl
y)

  
  
  
  
  
  
□ 
G
al
va
ni
ze
d 
(g
re
y 
iro
n 
an
d 
du
ct
ile

  
  

  
  

  
  

  
 ir

on
 o

nl
y)

  
  
  
  
  
  
□ 
O
th
er
:

- 
D

im
en

si
on

s 
ar

e 
n

om
in

al
.

N
ot

es
1)

 C
as

t 
in

 t
w

o 
pi

ec
es

.
2)

 G
ra

te
 is

 1
" 

th
ic

k 
at

 e
dg

e.
3)

 C
en

te
r 

op
en

in
g 

ex
pa

ns
io

ns
 a

t 
2'

-0
" 

an
d 

2'
-7

".
4)

 N
o 

op
en

in
gs

 g
re

at
er

 t
ha

n 
5

16
",

 in
  

  
co

nf
or

m
an

ce
 w

ith
 A

D
A 

Ac
ce

ss
ib

ili
ty

  
  

G
ui

de
lin

es
.

5)
 G

ra
te

 w
ei

gh
s 

22
6 

lb
s.

Co
m

m
en

ts
:

Se
ct

io
n

 A
-A

'

Se
ct

io
n

 B
-B

'



U:\CVWD Letters\Cal Trans Casitas Pass and Linden Ave Interchange replacements intent to serve.docx 

 

 
 
 
 
 
 
November 16, 2015 
 
CA Department of Transportation 
C/O David Beard 
50 Higuera Street 
San Luis Obispo, CA. 93401 
 
SUBJECT: CALTRANS LINDEN AND CASITAS PASS INTERCHANGE 
CONSTRUCTION PROJECT, INTENT TO SERVE LETTER 
 
Hello Mr. Bread 
 
Please be advised, this parcel is within the Carpinteria Valley Water District and 
therefore is entitled to District water service in accordance with District Rules and 
Regulations. Currently the District is in a Stage II Drought Emergency for more 
information on the recently passed Ordinance 15-2, please visit the District website 
www.cvwd.net.  
 
The District intents to serve the project for the construction of the Linden and Casitas 
Pass interchanges, replacement of the Carpinteria Creek Bridge and Via Real frontage 
road with an estimated volume of 4.9 million gallons of water (15.03 acre-feet) for the 
duration of the project.  Additionally the District plans on issuing several new landscape 
meters for the project, the relocation of an existing landscape meter. Plus the District 
would issue a temporary construction meter for the project if required per District rules 
and regulations.  
 
If you have any questions please feel free to contact me at Brian@cvwd.net or 805-684-
2816x103.  
 
Thank you, 
Carpinteria Valley Water District 

 
Brian King, P.E. 
Associate Engineer 
 
C: File Copy 
     David_beard@dot.ca.gov 
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Figure 1

SR-101, Post Mile 2.2 to 3.3
Santa Barbara County, California VICINITY MAP

Casitas Pass Linden Avenue Overcrossing

GEOCON Proj. No. S9525-02-78

Task Order No. 78 May 2013
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S9525-01-78 Tables; Bor Coord Page 1 of 1 June 2013

TABLE 1
Boring Coordinates

Casitas Pass/Linden Avenue Overcrossings
Santa Barbara County, California

Boring Latitude Longitude

R3A-0.0 34.395954 -119.511478
R3B-0 34.395760 -119.511356

R3C-0.0 34.395485 -119.511103
R3D-0.0 34.395346 -119.511002
R4A-0.0 34.396114 -119.510647
R4-0.0 34.395887 -119.510509

SW1-0.0 34.401879 -119.518161
SW2-0.0 34.402004 -119.518671
SW3-0.0 34.402110 -119.519291



S9525-01-78 Tables; Lead and pH Page 1 of 2 June 2013

TABLE 2
Summary of Lead and pH Results

Casitas Pass/Linden Avenue Overcrossings
Santa Barbara County, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

R3A-0.0 0 15/16 --- --- --- ---
R3A-0.5 0.5 25 --- --- --- ---
R3A-1.0 1 7.6 --- --- --- ---
R3A-1.5 1.5 <5.0 --- --- --- ---
R3A-2.5 2.5 8.1 --- --- --- ---
R3A-3.5 3.5 7.2 --- --- --- ---
R3A-4.5 4.5 7.8 --- --- --- ---

R3B-0 0 21 --- --- --- 8.1
R3B-0.5 0.5 11 --- --- --- ---
R3B-1.0 1 <5.0 --- --- --- ---
R3B-1.5 1.5 6.0 --- --- --- ---
R3B-2.5 2.5 8.1 --- --- --- ---
R3B-3.5 3.5 7.1 --- --- --- ---
R3B-4.5 4.5 6.9/6.1 --- --- --- ---

R3C-0.0 0 17 --- --- --- ---
R3C-0.5 0.5 15 --- --- --- ---
R3C-1.0 1 5.3 --- --- --- ---
R3C-1.5 1.5 5.3 --- --- --- ---
R3C-2.5 2.5 8.2 --- --- --- ---
R3C-3.5 3.5 6.6 --- --- --- ---
R3C-4.5 4.5 5.7 --- --- --- ---

R3D-0.0 0 16 --- --- --- ---
R3D-1.0 0.5 6.9 --- --- --- ---
R3D-0.5 1 9.2 --- --- --- ---
R3D-1.5 1.5 <5.0 --- --- --- ---
R3D-2.5 2.5 5.5 --- --- --- ---
R3D-3.5 3.5 <5.0 --- --- --- ---
R3D-4.5 4.5 6.3 --- --- --- ---

R4-0.0 0 19 --- --- --- ---
R4-0.5 0.5 15 --- --- --- ---
R4-1.0 1 5.3 --- --- --- ---
R4-1.5 1.5 <5.0 --- --- --- ---
R4-2.5 2.5 7.5 --- --- --- ---
R4-3.5 3.5 6.5 --- --- --- ---
R4-4.5 4.5 7.3 --- --- --- ---
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TABLE 2
Summary of Lead and pH Results

Casitas Pass/Linden Avenue Overcrossings
Santa Barbara County, California

Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

R4A-0.0 0 16 --- --- --- ---
R4A-0.5 0.5 15 --- --- --- ---
R4A-1.0 1 6.5 --- --- --- ---
R4A-1.5 1.5 5.6 --- --- --- ---
R4A-2.5 2.5 6.2/7.1 --- --- --- ---
R4A-3.5 3.5 8.0 --- --- --- ---
R4A-4.5 4.5 7.5 --- --- --- ---

SW1-0.0 0 100 2.5 --- --- ---
SW1-0.5 0.5 81 3.1 --- --- 7.9
SW1-1.0 1 12 --- --- --- ---
SW1-1.5 1.5 7.9 --- --- --- ---
SW1-2.5 2.5 7.2 --- --- --- ---
SW1-3.5 3.5 6.9 --- --- --- ---
SW1-4.5 4.5 <5.0 --- --- --- ---

SW2-0.0 0 80 3.7 --- --- ---
SW2-0.5 0.5 61/71 2.5 --- --- 7.8
SW2-1.0 1 59 1.8 --- --- ---
SW2-1.5 1.5 8.5 --- --- --- ---
SW2-2.5 2.5 13 --- --- --- ---
SW2-3.5 3.5 5.1 --- --- --- ---
SW2-4.5 4.5 6.5 --- --- --- ---

SW3-0.0 0 450/500 12 <0.25 0.41 8.2
SW3-0.5 0.5 22 --- --- --- ---
SW3-1.0 1 76 4.2 --- --- 8.6
SW3-1.5 1.5 19 --- --- --- ---
SW3-2.5 2.5 12 --- --- --- ---
SW3-3.5 3.5 <5.0 --- --- --- ---
SW3-4.5 4.5 7.8 --- --- --- ---

Hazardous Waste Criteria
TTLC (mg/kg) 1,000 --- --- --- ---

STLC (mg/l) --- 5.0 --- --- ---
TCLP (mg/l) --- --- --- 5.0 ---

Notes:
mg/kg  = Milligrams per kilogram
WET  = Waste Extraction Test using citric acid as the extraction fluid

DI-WET  = Waste Extraction Test using de-ionized water as the extraction fluid
TCLP  = Toxicity Characteristic Leaching Procedure
TTLC  = Total Threshold Limit Concentration
STLC  = Soluble Threshold Limit Concentration

450/500 Primary/secondary analyses
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TABLE 3
Summary of CAM 17 Metals Results

Casitas Pass/Linden Avenue Overcrossings
Santa Barbara County, California

Sample
ID

Sample
Depth 

(ft) A
n

ti
m

on
y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
h

ro
m

iu
m

C
ob

al
t
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op

p
er

L
ea

d

M
er

cu
ry

M
ol
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d

en
u

m

N
ic

k
el

S
el

en
iu

m

S
ilv

er

T
h

al
liu

m

V
an

ad
iu

m

Z
in

c

R3A-0.0 0.0 to 0.5 <2.0 3.0 85 <1.0 <1.0 20 5.8 27 15/16 <0.10 <1.0 23 <1.0 <1.0 <1.0 18 42

R3B-4.5 4.5 to 5.0 <2.0 4.0 150 <1.0 <1.0 31 9.1 13 6.9/6.1 <0.099 <1.0 40 <1.0 <1.0 <1.0 27 32

R3C-1.0 1.0 to 1.5 <2.0 3.8 110 <1.0 <1.0 22 7.5 10 5.3/5.8 <0.10 <1.0 29 <1.0 <1.0 <1.0 20 30

R4A-2.5 2.5 to 3.0 <2.0 3.0 93 <1.0 <1.0 23 6.5 8.2 6.2/7.1 <0.10 <1.0 25 <1.0 <1.0 <1.0 18 27

SW2-0.5 0.5 to 1.0 <2.0 7.4 150 <1.0 <1.0 31 9.4 19 61/71 <0.10 <1.0 41 <1.0 <1.0 <1.0 25 76

SW3-0.0 0.0 to 0.5 <2.0 2.6 64 <1.0 <1.0 15 4.2 20 450/500 <0.10 <1.0 17 <1.0 <1.0 <1.0 16 73

ESLs
Residential Land Use 20 0.39 750 4.0 12 750 23 230 80 6.7 40 150 10 20 0.78 200 600

Commercial/Industrial Land Use 40 0.96 1,500 8.0 12 750 80 230 320 10 40 150 10 40 10 200 600
Construction Worker Exposure 120 10 61,000 180 110 460,000 49 12,000 320 27 1,500 6,100 1,500 1,500 3.1 1,500 93,000

Hazardous Waste Criteria
TTLC 500 500 10,000 75 100 2,500 8,000 2,500 1,000 20 3,500 2,000 100 500 700 2,400 5,000
STLC 15 5.0 100 0.75 1.0 5.0 80 25 5.0 0.2 350 20 1.0 5.0 7.0 24 250
TCLP --- 5.0 100 --- 1.0 6.0 --- --- 5.0 0.2 --- --- 1.0 5.0 --- --- ---

Notes:
Results are shown in milligrams per kilogram (mg/kg).
ESL, TTLC, and STLC values listed for chromium are for Chromium III, as there is no standard for total chromium.
< = Analyte was not detected above the laboratory reporting limit.
ESLs = Environmental Screening Levels, Tables A and K-3, SFRWQCB, Revised May 2013.
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
---  = not analyzed or no standard exists for this compound
Lead results shown primary/secondary analyses
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