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Mr. Ken Doran, Task Order Manager 
Caltrans District 6 
2015 E. Shields Avenue, Suite 100 
Fresno, California  93726 
 
Subject: RED ROCK CANYON BRIDGE 
  KERN COUNTY, CALIFORNIA 
  CONTRACT NO. 06A1141 
  TASK ORDER NO. 67, EA NO. 06-0H1800 
  ASBESTOS AND LEAD-CONTAINING PAINT SURVEY 
 
Dear Mr. Doran: 
 
In accordance with California Department of Transportation Contract No. 06A1141 and Task Order 
No. 67, we have performed an asbestos and lead-containing paint (LCP) survey of the subject bridge in 
Kern County, California. The scope of services included surveying the bridge for suspect 
asbestos-containing materials and LCP, collecting bulk samples, and submitting the samples to a 
laboratory for analyses. 
 
The accompanying report summarizes the services performed and laboratory analysis. 
 
The contents of this report reflect the views of Geocon Consultants, Inc., who are responsible for the 
facts and accuracy of the data presented herein. The contents do not necessarily reflect the official 
views or policies of the State of California or the Federal Highway Administration. This report does 
not constitute a standard, specification, or regulation. 
 
Please contact us if you have questions concerning the contents of this report or if we may be of further 
service. 
 
Sincerely, 
 
GEOCON CONSULTANTS, INC. 
 
 
 
Chris Giuntoli, CAC      John E. Juhrend, PE, CEG 
Senior Project Scientist      Project Manager 
 
CGG:JEJ:jaj 
 
(2 + 2 CD) Addressee 
 
 



 

TABLE OF CONTENTS 

 
ASBESTOS AND LEAD-CONTAINING PAINT SURVEY REPORT Page 

1.0 INTRODUCTION..................................................................................................................... 1 
1.1 Project Description....................................................................................................... 1 
1.2 General Objectives ....................................................................................................... 1 

2.0 BACKGROUND....................................................................................................................... 1 
2.1 Asbestos ....................................................................................................................... 1 
2.2 Lead Paint .................................................................................................................... 3 
2.3 Architectural Drawings and Previous Survey Activities.............................................. 4 

3.0 SCOPE OF SERVICES ............................................................................................................ 4 
3.1 Asbestos ....................................................................................................................... 4 
3.2 Lead Paint .................................................................................................................... 5 

4.0 INVESTIGATIVE RESULTS .................................................................................................. 5 
4.1 Asbestos ....................................................................................................................... 5 

5.0 RECOMMENDATIONS .......................................................................................................... 6 
5.1 Asbestos ....................................................................................................................... 6 
5.2 Lead Paint .................................................................................................................... 6 

6.0 REPORT LIMITATIONS......................................................................................................... 7 
 
 
FIGURES 
1. Vicinity Map 
2. Site Plan 
 
PHOTOGRAPHS (1 through 6) 
 
TABLE 
1. Summary of Asbestos Analytical Results 
 
 
APPENDIX 
A. Analytical Laboratory Report and Chain-of-custody Documentation 

 



 

ASBESTOS AND LEAD-CONTAINING PAINT SURVEY REPORT 

1.0 INTRODUCTION 

This asbestos and lead-containing paint (LCP) survey report was prepared by Geocon Consultants, Inc. 

under Caltrans Contract No. 06A1141, Task Order No. 67 (TO-67). 

1.1 Project Description 

The project consists of the Red Rock Canyon Bridge (Bridge No. 50-0178), on Highway 14 at Post 

Mile (PM) Kern (KER)-14 39.9 located in Kern County, California. We performed asbestos and LCP 

survey activities at the project location. The project location is depicted on the Vicinity Map, Figure 1, 

and Site Plan, Figure 2. 

1.2 General Objectives 

The primary purpose of the scope of services outlined in TO-67 was to determine the presence and 

quantity of asbestos and deteriorated LCP at the project location prior to bridge widening or 

replacement activities. Caltrans will use the information obtained from this investigation for waste 

profiling, determining California Occupational Safety and Health Administration (Cal/OSHA) 

applicability, and coordinating asbestos and LCP disturbance activities. 

It was not Geocon’s intent during this inspection to conduct an evaluation of lead-based 
paint hazards in accordance with U.S. Department of Housing and Urban Development 
(HUD) guidelines. HUD protocol generally requires a very extensive sampling strategy 
that includes sampling of paint on each surface type (e.g., wall, ceiling, window sill, 
window frame, door frame, molding, etc.) in each room. 

2.0 BACKGROUND 

2.1 Asbestos 

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

Hazardous Air Pollutants (NESHAP) and Federal Occupational Safety and Health Administration 

(FED OSHA) classify asbestos-containing material (ACM) as any material or product that contains 

greater than 1% asbestos. Nonfriable ACM is classified by NESHAP as either Category I or Category 

II material defined as follows: 

 

• Category I – asbestos-containing packings, gaskets, resilient floor coverings, and asphalt roofing 
products. 
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• Category II – all remaining types of nonfriable asbestos-containing material not included in 
Category I that when dry, cannot be crumbled, pulverized, or reduced to powder by hand pressure. 

 

Regulated asbestos-containing material (RACM), a hazardous waste when friable, is classified as any 

manufactured material that contains greater than 1% asbestos by dry weight and is: 

 

• Friable (can be crumbled, pulverized, or reduced to powder by hand pressure); or 

• Category I material that has become friable; or 

• Category I material that has been subjected to sanding grinding, cutting or abrading; or 

• Category II nonfriable material that has a high probability of becoming crumbled, pulverized, or 
reduced to a powder during demolition or renovation activities. 

 

Activities that disturb materials containing any amount of asbestos are subject to certain requirements 

of the Cal/OSHA asbestos standard contained in Title 8, CCR Section 1529. Typically, removal or 

disturbance of more than 100 square feet of material containing more than 0.1% asbestos must be 

performed by a registered asbestos abatement contractor, but associated waste labeling is not required 

if the material contains 1% or less asbestos. When the asbestos content of a material exceeds 1%, 

virtually all requirements of the standard become effective. 

 

Materials containing more than 1% asbestos are also subject to NESHAP regulations  

(40 CFR Part 61, Subpart M). RACM (friable ACM and nonfriable ACM that will become friable 

during demolition operations) must be removed from structures prior to demolition. Certain nonfriable 

ACM and materials containing 1% or less asbestos may remain in structures during demolition; 

however, there are waste handling/disposal issues and Cal/OSHA work requirements that must be 

followed. Contractors are responsible for segregating and characterizing waste streams prior to 

disposal. 

 

With respect to potential worker exposure, notification, and registration requirements, Cal/OSHA 

defines asbestos-containing construction material (ACCM) as construction material that contains more 

than 0.1% asbestos (Title 8, CCR 341.6). 
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2.2 Lead Paint 

Construction activities (including renovation and demolition) that disturb materials or paints containing 

any amount of lead are subject to certain requirements of the Cal/OSHA lead standard contained in 

Title 8, CCR, Section 1532.1. Deteriorated paint is defined by Title 17, CCR, Division 1, Chapter 8, 

§35022 as a surface coating that is cracking, chalking, flaking, chipping, peeling, non-intact, failed, or 

otherwise separating from a component. Renovation or demolition of a deteriorated LCP component 

would require waste characterization and appropriate disposal. Intact LCP on a component is currently 

accepted by most landfill facilities; however, contractors are responsible for segregating and 

characterizing waste streams prior to disposal. 

 

For a solid waste containing lead, the waste is classified as California hazardous when: 1) the total lead 

content equals or exceeds the respective Total Threshold Limit Concentration (TTLC) of 

1,000 milligrams per kilogram (mg/kg); or 2) the soluble lead content equals or exceeds the respective 

Soluble Threshold Limit Concentration (STLC) of 5 milligrams per liter (mg/l) based on the standard 

Waste Extraction Test (WET). A waste has the potential for exceeding the lead STLC when the waste’s 

total lead content is greater than or equal to ten times the respective STLC value since the WET uses a 

1:10 dilution ratio. Hence, when total lead is detected at a concentration greater than or equal to 

50 mg/kg, and assuming that 100 percent of the total lead is soluble, soluble lead analysis is required. 

Lead-containing waste is classified as “Resource, Conservation, and Recovery Act” (RCRA) 

hazardous, or Federal hazardous, when the soluble lead content equals or exceeds the Federal 

regulatory level of 5 mg/l based on the Toxicity Characteristic Leaching Procedure (TCLP). 

 

The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 

hazardous based on other criteria such as ignitability; however, for the purposes of this investigation, 

toxicity (i.e., lead concentrations) is the primary factor considered for waste classification since waste 

generated during the construction activities would not likely warrant testing for ignitability or other 

criteria. Waste that is classified as either California hazardous or RCRA hazardous requires 

management as a hazardous waste. 

 

Potential hazards exist to workers who remove or cut through LCP coatings during demolition. Dust 

containing hazardous concentrations of lead may be generated during scraping or cutting materials 

coated with lead-containing paint. Torching of these materials may produce lead oxide fumes. 

Therefore, air monitoring and/or respiratory protection may be required during the demolition of 

materials coated with LCP. Guidelines regarding regulatory provisions for construction work where 

workers may be exposed to lead are presented in the Title 8, CCR, Section 1532.1. 
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2.3 Architectural Drawings and Previous Survey Activities 

Caltrans provided bridge architectural drawings for our review. Construction drawings indicated two 

layers of 1/16-inch asbestos sheet packing were used in the bridge span at the bridge bents and at the 

expansion joints. Previous survey reports of the subject bridge were not available for our review. 

3.0 SCOPE OF SERVICES 

Mr. Chris Giuntoli, a California-Certified Asbestos Consultant (CAC), certification No. 02-3163 

(expiration June 19, 2009), and Certified Lead Paint Inspector/Assessor with the California Department 

of Public Health (DPH), certification numbers I-5502 (expiration June 14, 2009), performed the 

asbestos and LCP surveys at the project location on February 12, 2009. 

3.1 Asbestos 

Suspect ACM were grouped into homogeneous areas with representative samples randomly collected 

from each. In addition, each potential ACM was evaluated for condition (evidence of deterioration, 

physical damage, and water damage) and friability. A total of eight bulk asbestos samples of suspect 

materials were collected. 

 

Our procedures for inspection and sampling in accordance with TO-67 are discussed below: 

• Collected bulk asbestos samples after first wetting friable material with a light mist of water. The 
samples were then cut from the substrate and transferred to a labeled container. Note that when 
multiple samples were collected, the sampling locations were distributed throughout the 
homogeneous area (spaces where the material was observed). 

• Relinquished bulk asbestos samples to EMSL Analytical, Inc., a California-licensed and 
Caltrans-approved subcontractor, for asbestos analysis in accordance with United States 
Environmental Protection Agency (EPA) Test Method 600/R-93/116 using polarized light 
microscopy (PLM) under chain-of-custody protocol. EMSL Analytical, Inc. is a laboratory 
accredited by the National Institute of Standards and Technology National Voluntary Laboratory 
Accreditation Program (NIST-NVLAP) for bulk asbestos fiber analysis. The laboratory analyses 
were requested on a 5-day turn-around-time. 

 

Sample identification numbers, material descriptions, approximate quantities, friability assessments, 

and photo references are summarized in Table 1. Approximate sample locations are presented on 

Figure 2. 
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3.2 Lead Paint 

Suspect LCP was not observed on building surfaces at the project location. Consequently, we did not 

collect samples of LCP. 

4.0 INVESTIGATIVE RESULTS 

4.1 Asbestos 

Chrysotile asbestos at concentrations of 40% and 50% was detected in samples representing 

approximately 100 square feet of multi-layered, nonfriable asbestos sheet packing used as barrier rail 

shims. 

Chrysotile asbestos at a concentration of 2% was detected in samples representing approximately 

10 square feet of nonfriable barrier rail bolt thread sealant. 

 

We observed no sheet packing on the span at the bridge bents or expansion joints as indicated on the 

construction drawings (see Section 2.3). Sheet packing encountered on the span at the bridge bents or 

expansion joints during renovation or demolition activities should be considered an asbestos-containing 

material unless/until sampled and laboratory analysis indicates otherwise. 

 

No asbestos was detected in samples of the remaining suspect materials collected. 
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5.0 RECOMMENDATIONS 

Based on our findings, we recommend the following: 

5.1 Asbestos 

NESHAP regulations do not require that asbestos-containing sheet packing or guard rail bolt thread 

sealant (Category I nonfriable/nonhazardous materials) identified during our survey be removed prior 

to renovation activities or treated as hazardous waste. However, the disturbance of the material is still 

covered by the Cal/OSHA asbestos standard (Title 8, CCR Section 1529). We recommend that a 

licensed contractor registered with Cal/OSHA for asbestos-related work (or a licensed and certified 

asbestos abatement contractor) perform renovation activities if the asbestos-containing sheet packing 

and bolt thread sealant identified during our survey is left in-place during renovation or demolition 

activities. 

Activities that disturb the materials must be performed by a licensed contractor registered with 

Cal/OSHA for asbestos-related work. Contractors are responsible for segregating and characterizing 

waste streams prior to disposal and for informing the landfill of the contractor’s intent to dispose of 

asbestos-containing waste. 

 

Geocon also recommends the notification of other contractors (that will be conducting bridge widening 

or replacement activities) of the presence of asbestos at the project location. Contractors not licensed or 

registered to perform asbestos activities should be instructed not to disturb asbestos during their work. 

 

In accordance with Kern County Air Pollution Control District (KCAPCD) Rule 423, written notification 

to KCAPCD is required ten working days prior to commencement of any demolition activity (whether 

asbestos is present or not). 

5.2 Lead Paint 

We recommend that all paints at the project location be treated as lead-containing for purposes of 

determining the applicability of the Cal/OSHA lead standard during any future maintenance, 

renovation, and demolition activities. This recommendation is based on the fact that lead was a 

common ingredient of paints manufactured before 1978 and is still an ingredient of some industrial 

paints. Construction activities (including demolition) that disturb materials containing any amount of 

lead are subject to certain requirements of the Cal/OSHA lead standard contained in Title 8, CCR 

Section 1532.1. In accordance with Title 8, CCR, Section 1532.1(p), written notification to the nearest 

Cal/OSHA district office is required at least 24 hours prior to certain lead-related work. 
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6.0 REPORT LIMITATIONS 

This asbestos and LCP survey was conducted in conformance with generally accepted standards of 

practice for identifying and evaluating asbestos and LCP in structures. The survey addressed only the 

structure identified in Section 1.1. Due to the nature of structure surveys, asbestos and LCP use, and 

laboratory analytical limitations, some ACM or LCP at the project location may not have been 

identified. Spaces such as cavities, voids, crawlspaces, and pipe chases, may have been concealed to 

Geocon’s investigator. Previous renovation work may have concealed or covered spaces or materials, 

or may have partially demolished materials and left debris in inaccessible areas. Additionally, 

renovation activities may have partially replaced ACM with indistinguishable non-ACM. Asbestos 

and/or LCP may exist in areas that were not accessible or sampled in conjunction with this TO. 

 

During renovation or demolition operations, suspect materials may be uncovered which are different 

from those accessible for sampling during this assessment. Personnel in charge of 

renovation/demolition should be alerted to note materials uncovered during such activities that differ 

substantially from those included in this or previous assessment reports. If suspect ACM and/or LCP 

are found, additional sampling and analysis should be performed to determine if the materials contain 

asbestos or lead. 

 

This report has been prepared exclusively for Caltrans. The information contained herein is only valid 

as of the date of the report, and will require an update to reflect additional information obtained. 

 

This report is not a comprehensive site characterization and should not be construed as such. The 

findings as presented in this report are predicated on the results of the limited sampling and laboratory 

testing performed. In addition, the information obtained is not intended to address potential impacts 

related to sources other than those specified herein. Therefore, the report should be deemed conclusive 

with respect to only the information obtained. We make no warranty, express or implied, with respect 

to the content of this report or any subsequent reports, correspondence or consultation. Geocon strived 

to perform the services summarized herein in accordance with the local standard of care in the 

geographic region at the time the services were rendered. 

 

The contents of this report reflect the views of the author who is responsible for the facts and accuracy 

of the data presented herein. The contents do not necessarily reflect the official views or policies of the 

State of California or the Federal Highway Administration. This report does not constitute a standard, 

specification, or regulation. 
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Photo 1 – Red Rock Canyon Bridge (No. 50-0178) 

 
 

 

 

 

 

 

 

Photo 2 – Typical Bridge 50-0178 deck joint (no suspect materials) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 3 – Non friable asbestos-containing guard rail shim 
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Photo 4 – Nonfriable asbestos-containing bolt thread sealant used on the guard rail system 

 
 

 

 

 

 

 

 

Photo 5 – Brown fiberboard 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 6 – Leveling compound used on the guard rail system 
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Bridge No. Sample Group No. Description of Material Approximate Quantity Friable Site Photo Asbestos Content*

178-1 Guard rail shim 100 square feet No X 40-50%

178-2 Bolt thread sealant 10 square feet No X 2%

178-3 Brown fiberboard NA NA X ND

178-4 Guard rail leveling compound NA NA X ND

Notes:

NA = Not applicable (no asbestos detected)

ND = Not detected

* Identified asbestos is of the chrysotile variety unless otherwise indicated.

TABLE 1

KERN COUNTY, CALIFORNIA

50-0178

Polarized Light Microscopy (PLM) - EPA Test Method 600/R-93/116

CALTRANS CONTRACT 06A1141, TASK ORDER NO. 67, EA 06-OH1800

RED ROCK CANYON BRIDGE (No. 50-0178)

SUMMARY OF ASBESTOS ANALYTICAL RESULTS



Sample Location Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized 
Light Microscopy

090901081

Attn: Chris Giuntoli
Geocon Consultants
6671 Brisa Street
Livermore, CA 94550

Customer PO: S9200-06-67
Received: 02/14/09 9:20 AM

S9200-06-67

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
2/17/2009Analysis Date:

Report Date: 2/17/2009

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   milpitaslab@emsl.com

178-1A, Rail shim
090901081-0001

Gray
Fibrous
Homogeneous

Chrysotile40%Non-fibrous (other)60%

178-1B, Rail shim
090901081-0002

Gray
Fibrous
Homogeneous

Chrysotile50%Non-fibrous (other)50%

178-2A, Bolt thread 
sealant
090901081-0003

Gray
Non-Fibrous

Homogeneous

Chrysotile2%Non-fibrous (other)98%

178-2B, Bolt thread 
sealant
090901081-0004

Gray
Non-Fibrous

Homogeneous

Chrysotile2%Non-fibrous (other)98%

178-3A, Fiber board
090901081-0005

Brown None Detected

Fibrous
Homogeneous

Cellulose70% Non-fibrous (other)30%

178-3B, Fiber board
090901081-0006

Brown None Detected

Fibrous
Homogeneous

Cellulose70% Non-fibrous (other)30%

178-4A, Level 
compound
090901081-0007

White None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100%

1

Baojia Ke, Laboratory Manager
or other approved signatory

PLM-1

Analyst(s)

Due to magnification limitations inherent in PLM, asbestos fibers in dimensions below the resolution capability of PLM may not be detected.  Samples reported as <1% or none detected 
may require additional testing by TEM to confirm asbestos quantities.  The above test report relates only to the items tested and may not be reproduced in any form without the express 
written approval of EMSL Analytical, Inc.  EMSL’s liability is limited to the cost of analysis.  EMSL bears no responsibility for sample collection activities or analytical method limitations.  
Interpretation and use of test results are the responsibility of the client.Samples received in good condition unless otherwise noted.
NVLAP Lab Code 101048-3

Nathee Dummai (8)

mailto:milpitaslab@emsl.com
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178-4B, Level 
compound
090901081-0008

White None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100%

2

Baojia Ke, Laboratory Manager
or other approved signatory

PLM-1

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

Due to magnification limitations inherent in PLM, asbestos fibers in dimensions below the resolution capability of PLM may not be detected.  Samples reported as <1% or none detected 
may require additional testing by TEM to confirm asbestos quantities.  The above test report relates only to the items tested and may not be reproduced in any form without the express 
written approval of EMSL Analytical, Inc.  EMSL’s liability is limited to the cost of analysis.  EMSL bears no responsibility for sample collection activities or analytical method limitations.  
Interpretation and use of test results are the responsibility of the client.Samples received in good condition unless otherwise noted.
NVLAP Lab Code 101048-3

Nathee Dummai (8)
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ALTERNATIVE FLARED TERMINAL SYSTEM DETAILS 
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Hex nut and washer

on threaded end

wood post

as shown in section D-D.

washer on bolt head) Attach

SECTION A-A

Pavement or

ground line

MBGR element

Top of rail wood block

wood post

Slots

Attach Strut to Foundation Tube with

Bolt Head on this side (See Note 4).

Edge of paved shoulder or offset

line of edge of traveled way.

Slot Guard

See Note 8

Steel Strut

with yoke

Slot Guard

See Note 7

Slot Guard

See Note 7

Slot Guard

See Note 7

Anchor Cable

Steel Strut

with yoke

Bearing Plate

for Anchor Cable.

See Note 8.

See Note 5

See Note 6

ELEVATION

TERMINAL SYSTEM (TYPE SRT)

B B

B B

Slots

SECTION D-D

Pavement or

ground line

MBGR element

Top of rail

wood post
7�"

Bearing Plate (See Note 8)

POST OFFSET DIMENSIONS

See Note 12

TABLE A

MBGR element

Top of rail

Pavement or

ground line

wood block

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM RAILING

TERMINAL SYSTEM

(TYPE SRT)

(8 Post System)

See Note 9

not shown)

Post No.

1

2

3

4

5

6

7

8 

of tube to accommodate hex bolt).

S
e
e
 
N

o
t
e
 
1
2

bolt (No washer on

bolt head). Attach

block to post. Do

not attach rail

element to block

and post.

bolt (No washer on

bolt through post,

block and rail

element.

Hex nut

and washer

on threaded

end

Limits of metal

guard railing or

metal   barrier

railing

See Note 5

End Section,

See Note 10.

requirements, see

See

Note 3

For additional details of Terminal System (Type SRT), refer to the

manufacturer’s installation instructions.

 

The post offset dimensions are given to the center of the traffic face

of the block, except at the first two posts, where the dimension is to

the center of the traffic face of the post. Offset points are to be

located by chord measurements at the back of the rail equal to the

radial to the railing at each post locations.

 

Do not attach rail elements to posts 7 and 8.

 

head bolts, washers and hex nuts. Bolts extend through the strut,

steel foundation tube, and wood posts.

 

For the length and type of metal beam guard railing or metal barrier

railing the terminal system is attached to, see the Project Plans.

 

block and hardware is included in payment for the type of railing or

barrier the terminal system is attached to, not part of payment for

Terminal System (Type SRT).

 

The deflector angle of the slot guard is to be positioned immediatley

downstream of the slots.

 

For bearing plate orientation, refer to the manufacturer’s installation

instructions.

 

For typical use of this terminal system with guard railing, see the A77E,

for typical use of this terminal system with single thrie beam barrier.

 

A complete wrap around end section may continued to be used in

existing installations. New installations shall be constructed with the

 

 

Where site conditions will not accommodate use of the standard

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

End Offset

 

End Offset

 

0"

0" 0"

�"

�"

3’-0" System 3’-6" System

6�"

a soil plate, may be furnished and installed in place of the 4’-6"

3" 6"

10�"

2�"

6" x 8" x 1’-2"

6" x 8" x 6’-0"

6" x 8" x 1’-2"

6" x 8" x 6’-0"

3�"  ` holes

2
’
-
3

�
"

2
’
-
3

�
"

2
’
-
3

�
"

�" ` Hex head

8"
8"

3�" ` holes

�" ` Hex head

�" ` Hex head bolt (No

2�" ` hole

7�" x 5�" x 3’-9"

7�" x 5�" x 3’-9"

hex head bolts with hex nuts (�" ` holes in plate and in two sides

Attach strut to Post Nos. 1 and 2 foundation tubes with �" ` hex

�" ` Hex head bolt.

4
’
-
0
"

6’-3" 6’-3"4’-2" 4’-2" 4’-2" 4’-2" 4’-2" 4’-2"

4’-0" system end offset, 3’-6" or 3’-0" system end offsets,

for 3’-6" and 3’-0" system end offsets.

2
�
"

Attach steel soil plate to steel foundation tube with �" ` x 7�"

(Terminal Section

wood post
Steel foundation tube

For typical grading

2
’
-
3

�
"

7�"

2
’
-
3

�
"

bolt head). Extend

rail element to post.

to steel foundation tube

A77F and A77G Series of Standard Plans. See Standard Plan A78E

length steel foundation tube and soil plate shown. Minimum

Attach rail element to this post and block. Payment for this post,

Attach rail element to post.

�" thick steel plate

Attach steel soil plate

4’-6" length, See Note 11.

as applicable, may be used. See Table A for post offset dimensions

� wrap end section shown.

36"

22�"

11�"

42"

27�"

16�"

18" x 24"

4
’
-
3

�
"

M
in

4
’
-
3

�
"

M
in

�" thick steel plate 18" x 24"

A 6’-0" length steel foundation tube, TS 8 x 6 x � without

embedment of the 6’-0" length tube shall be 5’-9". A �" ` hex head

bolt and nut shall be installed in the hole in 6’-0" length tube

to keep the wood post from dropping into the tube.

nominal post spacings shown. Posts are to be set approximately

1
4
�
"

2
1

�"

3
3
�
"

Steel foundation tube TS 8 x 6 x � 

4’-6" length, See Note 11.

TS 8 x 6 x �

Wood Post

No. 3

Wood Post

 No. 2

Wood Post

No. 8

Wood Post

No. 7

Wood Post

No. 6

Wood Post

No. 5

Wood Post

No. 4

Slot Guard Slot Guard

Wood Post

No. 1

Rail Splice
Rail Splice

Hex nut and washer

on threaded end

Hex nut and washer

on threaded end

Type 11B Layout on

Standard Plan A77E1.
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SECTION C-C

Pipe Sleeve

Ground Strut
Ground Strut

Post No.1

SECTION A-A

B

B

SECTION B-B

D

D

C

C

ELEVATION

PLAN

 

Cable Anchor Box

W-Beam Element

A

A

Anchor Cable

Pavement or ground line

SECTION D-D

W-Beam rail

 

 

Impact Head

Rail Splice

Direction of adjacent traffic

TERMINAL SYSTEM (TYPE FLEAT)

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM RAILING

TERMINAL SYSTEM

(TYPE FLEAT)

Hex head bolt

Impact

Head

with (1) washer

Hex Head Bolt

BCT Cable

Anchor Assy

Hex Head Bolt and

(2) washers

Plate

Plate

H.G.R. Bolt and

(1) washer under

nut only

Soil Tube

Hex head bolt

with (2) washers.

Pavement or

ground line

Wood

Post

Hex Head Bolt

with (2) washers

Soil Tube

6’-0" length

Wood

Post

Pavement or

ground line

Ground

Strut

      

Attach Impact Head

to wood Post No.1

with lag screws.

W-Beam Element

End Section

Wood Post (Post

No.3 thru No.7)

Wood Post No.1,

See Sections A-A

and B-B.

Soil

tube

Cable

Anchor

Box

Wood Post No.2,

See Section C-C.

Wood Post No.3,

See Section D-D.

Wood

Post

No.4

 

 

 

6
’
-
0
"

 

with (1) washer

under nut only.

Pavement or

ground line

Wood Block

holes

37’-6" Straight flare

 

Pay limits for Terminal System (Type FLEAT)

 

 

 
2
’
-
6
"

t
o

Edge of paved shoulder

or offset line of edge of

traveled way.

Wood Post, Nos. 5, 6

and 7, See Section D-D.

See

Note 3

See

Note 4

Rail

Splice

See

Note 3

Guard rail element

exit on traffic side

For additional details of Terminal System (Type FLEAT),

refer to the manufacturer’s installation instructions.

 

Terminal System (Type FLEAT) not to be used where

extrusion of the rail on the front side of the

installation would be in the path of pedestrian traffic.

 

For the length and type of metal beam guard railing

or metal barrier railing the terminal system is

attached to, see Project Plans.  For typical use of

this terminal system with guard railing, see the A77E,

A77F and A77G Series of the Standard Plans.

 

Attach rail element to this post and block.  Payment

for this post, block and attaching hardware is included

in payment for Terminal System (Type FLEAT).

1.

 

 

2.

 

 

 

3.

 

 

 

 

 

4.

 

 

Nut with

(1) washer

6" x 8"

4
’
-
0
"

2’-4"

�" ` 1’-6"

Bolt and �" nut

1
’
-
4
"

1
’
-
9
"

3
’
-
8
"

�" x 10"

�" nut with

�" nut with

�" x 10"

TS 8" x 6" x �"

1" Hex Nut

1" Hex

8" x 8"

8" x 8"

�" Bearing

with �" nut

�" ` x 10"

and �" nut

�" ` x 10"

and �" nut

x �" Bearing

�" x 7�"

and �"  Nut

6’-0" length

6’-3"6’-3"6’-3"6’-3"6’-3"6’-3"

6" x 8" x 1’-2"

Wood Post

6" x 8" x 6’-0"

NOTES:

Post No.3 through No.7.

Partial view Post No.1 at Post No.2

TS 8 x 6 x �,

Soil Tube

6’-0" length

TS 8 x 6 x �,

5�"

�" ` x 7�"

7�"

3�" `

For typical grading requirements,

see Type 11B Layout on

Standard Plan A77E1.
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C
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R
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C

T

I

O

N

 

D

E

T

A

I

L

S

N

O

 

S

C

A

L

E

CABLE BRACKET

PART OF ITEM 1

ENSURE THAT HEX

NUTS ARE ON INSIDE

OF GUARDRAIL PANEL

SLIDER PANEL ON TRAFFIC SIDE

SLIDER BRACKET ON INSIDE OF 

GUARDRAIL PANEL

1

4 RIVET NYLON

TREE PART OF ITEM 2

3�" Max

43’-4" 

OG

8 SHEAR BOLTS

PART OF ITEM 2

ITEM

1

2

3

DESCRIPTION

NOTES:
ATTACH SLIDER BRACKET PART OF ITEM

1 TO END OF GUARDRAIL PANEL AS SHOWN,

ENSURE THAT HEX NUTS ARE AWAY FROM

TRAFFIC SIDE

REMOVED ANGLED BRACKET

WHEN SLIDING GUARDRAIL 1 WITH

SLIDER PANEL OVER GUARDRAIL 2,

REATTACH ANGLE BRACKET

SLIDE GUARDRAIL PANEL PART OF ITEM 1 OVER END OF

GUARDRAIL 1 SECURE IN PLACE USING HARDWARE

PROVIDED, ENSURE THAT HEX NUTS ARE ON TRAFFIC SIDE

SOIL

ANCHOR

STEEL

POST 1

OG

PASS 2 CABLE ASSEMBLIES

BETWEEN GUARDRAIL PANELS

AND PLASTIC BLOCKS

STEEL POST & PLASTIC BLOCK

PART OF ITEM 4

NO PLASTIC BLOCK AT STEEL POST 1

DETAIL B1

DETAIL B2

SEE DETAIL D

DETAIL C

DETAIL D

SEE DETAIL C

DETAIL A1

DETAIL A2

OFFSET STEEL POST 2 AWAY FROM

TRAFFIC PER DIMENSION

SHOWN

TIGHTEN CABLE ASSEMBLIES UNTIL

THEY ARE NOT VISIBLY SAGGING

BETWEEN STEEL POSTS (THERE IS NO TORQUE

REQUIREMENT FOR THE CABLES)

STEEL

POST 6

STEEL

POST 5

STEEL

POST 4

STEEL

POST 3

STEEL

POST 2

2’-3�" 

25’ 6’-3" 5’-3�"

3’-7�"

5’-3�"

5’-8�"

FLARED TERMINAL SYSTEM DETAIL

IN-LINE TERMINAL SYSTEM DETAIL

USE A PRY BAR TURN FRICTION PLATE PART OF ITEM 1

COUNTER CLOCKWISE UNTIL IS COMPLETELY

AGAINST LOCKING MECHANISM, SECURE IN PLACE

USING 4 BOLTS PART OF ITEM 2 ON SIDE OF IMPACT

HEAD WELDMENT

WHEN MOUNTING IMPACT HEAD

WELDMENT TO GUARDRAIL ENSURE

THAT HEX NUTS PART OF ITEM 3 ARE

ON TRAFFIC SIDE

USE PLASTIC BLOCKS TO HOLD HEAD

WELDMENT UP WHILE BOLTING

IT TO THE GUARDRAIL PANEL AND

STEEL POST 1

0^ TO 6^
0’ TO 4’- 0"

SEE DETAIL B1 & B2

SEE DETAIL A1 & A2

3

3

3

4

4 5

OFFSET STEEL POST 3 1�" AWAY FROM TRAFFIC

TO MAKE IT EASIER TO PUSH GUARDRAIL

WITH SLIDER PANEL OVER GUARDRAIL 2 

1

3

3

STEEL POST AND

PLASTIC BLOCK PART

OF ITEM 4

LEGEND:

4

5

8�"

1.  SEE MANUFACTURER PLANS FOR ADDITIONAL DETAILS AND DIMENSIONS NOT SHOWN ON PLANS.

2.  SYSTEM TO BE INSTALLED PER MANUFACTURER SPECIFICATIONS.

3.  ONLY TIGHTEN THE CABLE ASSEMBLIES USING THE NUTS AT THE CABLE BRACKET (SEE DETAIL D).

   DO NOT TIGHTEN THE CABLES AT THE FRONT OF THE GROUND ANCHOR.

4.  WHEN DRIVING STEEL POST, ENSURE THAT A DRIVING CAP WITH TIMBER OR PLASTIC INSERT IS

   USED TO PREVENT DAMAGE TO THE GALVANIZING TO THE TOP OF THE STEEL POST.

USE GUARDRAIL HARDWARE PROVIDED 

PART OF ITEM 3 TO SECURE PLASTIC

BLOCK TO STEEL POST. GUARDRAIL IS

NOT BOLTED TO THE PLASTIC BLOCK

OR STEEL POST.

PASS CABLE ASSEMBLY UNDER THE STEEL STRAP ON THE

GROUND STRUT AND FORWARD THROUGH THE HOLES

AT FRONT END OF GROUND STRUT. THEN PASS

CABLE ASSEMBLY THROUGH LOWER HOLE

IN IMPACT HEAD WELDMENT AND THROUGH

FRICTION PLATE AND OUT THE BACK SIDE OF

THE IMPACT HEAD. (REPEAT FOR SECOND CABLE

ASSEMBLY TO PASS THROUGH UPPER HOLE IN IMPACT

HEAD WELDMENT).

SECTION A-A

A

A

SQUARE WASHER ON THIS SIDE,

ROUND WASHER OTHER SIDE.

PART OF ITEM 2

X-TENSION GUARDRAIL TERMINAL SYSTEM

MODEL No. XTGTSS3
X-TENSION TERMINAL COMPONENT KIT

X-TENSION HARDWARE KIT

X-TENSION SYSTEM HARDWARE KIT

X-TENSION GUARDRAIL COMPONENT KIT 3

I-BEAM POST, MIDDLE, X350

GUARDRAIL TERMINAL SYSTEMS
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FOUNDATION REPORT FOR RED ROCK CANYON BRIDGE 
BRIDGE NO. 50-0178 

 



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: GARY JOE, CHIEF          Date:   April 11, 2012 

Design Branch, Branch 17 

Structure Design  File: 06-KER-14-PM 39.88 

Division of Engineering Services MS 9-DES. 17   EA: 06-0H1801 

   EFIS 0600000119 

         Red Rock Canyon Bridge   

                      Attention: Tham Bui          Br. No. 50-0178   

           

  

From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES – MS 5 

          
Subject: Foundation Report (FR) 

 

Introduction 

 

The Office of Geotechnical Design – North has prepared this Foundation Report for the Red 

Rock Canyon Bridge replacement project located on Route 14 located at post mile (PM) 39.88 in 

unincorporated Kern County, California. The project proposes to replace the existing 13 span, 

continuous RC Slab Bridge due to column / foundation scour damage and reactive aggregates 

induced damage to the super structure generally. The bridge has been deemed scour critical 

according to the Final Hydraulic Report, dated August 2, 2011. The existing bridge was built in 

1959 and is approximately 393.7 feet. Long. 

 

A CIP/PS Voided Concrete Slab 7- Continuous Spans bridge structure with three alternative 

foundation types was proposed in the Request for Final Foundation Report, dated November 12, 

2010. They included 24-in CISS piles, 30-in CISS piles and 30-in CIDH piles. The foundation 

investigation discussed subsequently found bedrock at relatively shallow depth (46 to 80 feet 

below the existing ground surface). Therefore, based on this information combined with the 

proposed design loading and potential liquefaction and scour, it is recommended that the 

foundations shall consist of pile extensions, each consisting of a permanent 30-in diameter steel 

shell casing driven to bedrock followed by a 24- in diameter drilled rock socket. The permanent 

casing shall extend up to the pile cut off elevation. Details will be discussed under the 

Foundation Recommendations section that follows.  

 

Field Exploration 

 

Our subsurface investigation was performed in November and December of 2011 and in April of 

2012.  A total of five mud rotary borings were drilled to depths ranging from 70 ft to 130 ft 

below existing ground surface. Soil and rock was retrieved in each boring using a split spoon 

Standard Penetration Testing (SPT) sampler for soil collection and a wire-line retrieval core 
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“Caltrans improves mobility across California” 

barrel system for rock collection. The SPT samples were taken at approximately 5-foot intervals 

and the rock coring was continuous. In the case of the two borings drilled in April, SPT sampling 

was not done. The purpose of these two borings was to get more depth to bedrock and rock 

quality information. The uniformity of the alluvial soils based on the SPT data from the initial 

three borings was sufficient to adequately characterize the soils under the site. Testing results of 

rock core samples taken during the April investigation will be provided when completed.  

 

In addition to the drilling program a seismic refraction survey (SRS) was performed by the 

Geophysical Branch in January 2012. The SRS provided a continuous interpretive record of 

depth to bedrock which helped fill the data gap between the borings. The results of the SRS have 

been incorporated in this report. A separated SRS report will be provided when completed.  

 

Full-sized Logs sheets of the Test Borings (LOTB) were prepared by the Geotechnical Services, 

Office of Geotechnical Support, Branch D – Contracts, Graphics & Records.  Irma Gamarra-

Remmen of the Contracts, Graphics & Records branch may be contacted directly for information 

on the LOTB(s).  

 

Regional Geologic Setting 

 

The Red Rock Canyon Bridge located in the State Park of the same name is situated within the 

Mojave Desert Geologic Provence (MDGP) near its boundary with the Sierra Nevada Geologic 

Province located to the north. Geologic events within both provinces have influenced the 

geology and landscape of the project site.  

 

The MDGP is a relatively topographically low relief gigantic fault- bound block that includes 

scattered low hills, small mountain ranges and intervening valleys with dry lake beds. The 

province is bound by the Sierra Fault on the north, The El Paso and Garlock Faults to the south 

and the San Andreas Fault on the southwest. Structurally the interior of the province contains 

mainly northwest trending folds, and steeply dipping faults some of which are of Cenozoic age. 

Rocks found in this province include basement Precambrian igneous and metamorphic rocks and 

Mesozoic Plutonic, hypabyssal intrusive rocks and volcanic rocks overlaid by Cenozoic 

volcanic, hypabyssal intrusive rocks and alluvial and lake bed sediments.  

 

Local and site Geologic and Physiographic Setting 

 

The Red Rock Wash bridge site is located at the southwest end of the El Paso Mountain range 

within Indian Wells Valley at the upstream end of a deep gorge that cuts through the range and 

empties on to the floor of Fremont Valley located to the south. The surface relief of the site and 

surrounding area exhibits a typical “Bad Lands” topography, that is characterized by terrain that 

includes deeply incised canyons, steep craggy ridges and loose, dry soils in the washes and 
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predominately soft erodible sedimentary bedrock although hard volcanic, metamorphic and 

granitic intrusive rocks are also present. The part of the El Paso Range that generally surrounds 

the site ranges up to elevations above 2800 feet. At the bridge site elevations range from about 

2370 feet to 2390 feet.  

 

The site area is underlain by the Miocene age Ricardo formation consisting of sedimentary lake 

deposits interbedded with felsic tuffs and basaltic flows which are underlain by Mesozoic age 

metamorphic and hypabyssal rocks (small scale igneous intrusion). Within the Red Rock Canyon 

Wash these formations are over laid by deposits of recent and older alluvium.  Also, at the bridge 

site embankment fill consisting of sand and gravel underlie the existing abutments. The alluvial 

soils underlying the bridge site consists primarily of medium dense and dense well-graded sand, 

scattered gravel, and a lesser amount of silty sand. Although, based on surface observations 

cobbles and boulders may be present.  

 

The bedrock underlying the alluvial soils encountered during the present investigation consists 

generally of slightly metamorphosed (Meta) felsic hypabyssal rock, (a small scale igneous 

intrusion). The rock specifically consisted of a massive fine and medium crystalline Meta 

Granite. The rock condition ranges widely in degree of weathering, from fresh to intensely 

weathered with local decomposed zones; in hardness, soft to hard, and intensely fractured with 

localized crushed zones (RQD 0 to 40 %). The four unconfined compressive tests (qu) that have 

been completed to date ranged from 614 psi to 8,759 psi (very weak to strong rock). Typically, 

the rock becomes less weathered, harder and less fractured with increasing depth but there are 

some exceptions. See Log of Test Borings (LOTB) for details of soil and rock conditions. An 

estimated of the alluvium-bedrock surface elevation is presented in the table below. 

 

Table 1- Estimated alluvium-bedrock surface elevations. 

Bridge Support Estimated  

Alluvial-Bedrock surface 

Elevation @ C/L 

(ft) 

 

Estimated range in elevation from east 

end to west end of structure   

(ft) 

Abutment 1 2312 2309 to 2314 

Pier 2 2320 2315 to 2321 

Pier 3 2326 2325 to 2328 

Pier 4 2330 2325 to 2334 

Pier 5 2322 2320 to 2327 

Pier 6 2320 2315 to 2325 

Pier 7 2327 2322 to 2335 

Abutment 8 2332 2330 to 2335 
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Note: The elevations shown were estimated using the subsurface information available. The 

actual elevations may be higher or lower than shown.  

 

Groundwater  
 

A piezometer was installed in boring R-11-001 on November 30, 2011. After repeated 

measurements over a period of two weeks the ground water level stabilized at a depth of 22.1 ft 

(elevation 2366.9 ft.). At the other two open borings, groundwater was measured after several 

weeks, the depth measured was 1.5 feet at both borings, elevation 2371.1 (Boring R-11-002) and 

elevation 2377.0 (Boring R-11-003). Actual surface flows in the wash and related groundwater 

levels will seasonally fluctuate. For foundation design purposes it will be assumed that the 

ground water surface will be at the new bridge 50 year (flood) Design elevation of 2386.03 feet. 

 

Laboratory Testing 

 

Laboratory testing of selected soil and rock core samples have been completed. The tests include 

soil gradation, moisture content, corrosion and rock unconfined compressive strength.  

 

Corrosion 

 

 The results of the Corrosion Test Summary Report indicates the site is not corrosive to 

foundation elements. 

 

Scour Potential  

 

A summary of the Final Hydraulic Report (Neal Alie, August 2, 2011), is presented in the reports 

table (applicable to 30-inch diameter pile extensions) and is provided below. 

 

                                       Table 2- Proposed Scour Conditions 

Pier No. Degradation 

Scour 

(ft) 

Contraction 

Scour 

(ft) 

Local Pier 

Scour 

(ft) 

Total Scour 

 

(ft) 

Total Scour 

Elevation 

(ft) 

2 4 2 11.4 17.4 2354.3 

3 4 2 11.5 17.5 2354.5 

4 4 2 10.8 16.8 2356.8 

5 4 2 10 16 2359.3 

6 4 2 9.1 15.1 2362.0 

7 4 2 6 12.0 2370.2 

Note: No stream migration was assumed. 
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Seismic Study 
 

Based on the Caltrans Seismic, Design Procedure, the nearest active fault to the site is the 

Garlock fault zone (Central section) (Fault ID No. 254) with Mmax of 7.7. The fault is located 

southwest of the bridge site, and the rupture distance to the fault plan from the bridge site is 

estimated to be 2.7 miles. 
 

Based on the recent Log of Test Borings (LOTB), a Vs30 (the weighted average shear wave 

velocity for the top approximate 100 feet of soil/rock) was estimated using the correlation 

formulas to be 985 feet/second. 

 

Using the above shear wave velocity, the design Acceleration Response Spectrum (ARS) curve 

is based on an envelope of the deterministic and probabilistic methods. Please note that the 

probabilistic spectral acceleration is based on the USGS 5% probability of exceedance in 50 

years with a return period of 975 years, and it was obtained from the USGS web site at 

hhttps://geohazardes.usgs.gov/deaggint/2008/. The design ARS curve is attached, and the peak 

ground acceleration is estimated to be 0.49g.  

 

The potential for soil liquefaction based on the seasonal high ground water table during a seismic 

event is considered high.  The table below shows the layers indentified as potentially liquefiable.  

 

Support 

Location 

OG 

Elevation (ft) 

Liquefiable Layers Elevation 

(ft) 

Abut. 1 2389 2379 to 2312 

Pier 2 2370 2370 to 2320 

Pier 3 2372 2372 to 2360 

Pier 4 2374 2374 to 2363 

Pier 5 2375 2375 to 2365 

2326 to 2322 

Pier 6 2377 2377 to 2352 

2347 to 2342 

2332 to 2327 

Pier 7 2381 2381 to 2366 

2346 to 2351 

2346 to 2341 

2331 to 2327 

Abut. 8 2395 2389 to 2373 

2368 to 2358 

2353 to 2348 

2338 to 2332 
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Table 4- Pier foundation Recommendations for the bridge replacement 

Pier Foundation Design Recommendations 

Support 

Location 

 

Pile Type 

Cut-off 
Elevation 

 

 
 

 

(ft) 

Service-I 
Limit 

State  

Load per 
Support 

 

(kips) 

Total 
Permissible 

Support 

Settlement  
 

 

(inches) 

Required Factored Nominal Resistance 

(kips) 

Rock 

Socket 
Design Tip 

Elevations 

 
 

 

 
(ft) 

Rock 

Socket 
Specified 

Tip 

Elevation 
 

 

 
(ft) 

Steel shell 

Casing 
Specified  

Tip 

Elevation 
 

 

 
(ft) 

CIDH 

Strength limit  

CIDH 

Extreme 

Comp. 

( =0.7) 

Tension 

( =0.7) 

Comp. 

( =1) 

Tension 

( =1) 

Pier 2 

30x0.625” 

Steel Shell 

Casing/ 
24“ Rock 

Socket 

2365 1320 1” 

 

650 
 

N/A 

 

 

TBD TBD 2285 (aI) 

 

 

2285 
 

 

2318 

 

Pier 3 

30x0..625” 

Steel Shell 
Casing/ 

24“ Rock 

Socket 

2366 1315 

 

 
1” 

 

 
650 

 

N/A 

 

 
TBD TBD 2294 (aI) 

 

 
2294 

 

2324 

 

Pier 4 

30x0.625” 

Steel Shell 

Casing/ 

24“ Rock 

Socket 

2367 

 

 

1315 

 

 

1” 
 

650 

 

N/A 

 

 

TBD 

 
TBD 2300 (aI) 

 

 

2300 2328 

Pier 5 

30x0.625” 
Steel Shell 

Casing/ 

24“ Rock 
Socket 

2370 

 
 

1315 

 
 

1” 
 

650 

 

N/A 

 
 

TBD TBD 2287 (aI) 

 
 

2287 
2320 

 

Pier 6 

30x0.625” 

Steel Shell 

Casing/ 
24“ Rock 

Socket 

2374 

 

 

1315 

 

 

1” 
 

650 
 

N/A 

 

 

TBD  

TBD  
2279 (aI) 

 

 

2279 2318 

Pier 7 

30x0..625” 
Steel Shell 

Casing/ 

24“ Rock 
Socket 

2375 
 

1320 
 

 
 

1” 
 

650 

 

N/A 
 

 
 

TBD TBD  
2294 (aI) 

 

 
 

2294 2325 

Notes:   
 Notes: 

1) Design tip elevations are controlled by: (aI) Compression (Strength Limit).  

2) Steel shell casing specified tip elevation is based on 2 feet embedment into rock. If top of rock is deeper or 

shallower then estimated and/or casing penetration is deeper then estimated then the specified pile tip 

elevation will be lowered or raised proportionally by the difference between the estimated casing STE and 

the actual casing tip elevation..The Rock Rocket length will not be changed. 

3) The Rock Socket specified tip elevation shall not be raised. 

4) There is no design tip elevation for Settlement. 

5) Design tip elevations for Lateral Load are typically provided by Structure Design. 

6) Scour and liquefaction affects have been considered in determining the Design pile Tip elevation.    



 

 

 

GARY JOE, CHIEF                        Foundation Report 

April 11, 2012                   Br. # 50-0178 

Page 8           EA: 06-0H1801 

 

 

 

“Caltrans improves mobility across California” 

 

 

 

Table 5- Pile Data Table for the proposed bridge replacement 
 

Pile Data Table 

Support 

Location 
Pile Type 

Nominal Resistance  

(kips) 
 

 Steel shell  

Casing 

Specified 

Tip 

Elevation 

(ft) 

 

Rock Socket 
 

Design Tip 

Elevation 

 

(ft) 

Rock Socket 
Specified Tip 

Elevation  

 
(ft) 

 

Compression 
 

 

 

Tension 

 

Abutment 1 

30x0.625” 

Steel Shell 

Casing/ 
24“ Rock Socket 

430 
 

 

 
 

N/A 

 
 

2310 

 
 

2287 (a) 

 
 

2287 

Pier 2 

30x0.625” 

Steel Shell 

Casing/ 
24“ Rock Socket 

 

 
930 

 

 

 

 
N/A 

 

 
2318 

 

 
2285 (a) 

 

 
2285 

Pier 3 

30x0.625” 
Steel Shell 

Casing/ 

24“ Rock Socket 

 

 

930 
 

 

 

 

N/A 

 

 

2324 

 

 

2294 (a) 

 

 

2294 

Pier 4 

30x0.625” 

Steel Shell 

Casing/ 
24“ Rock Socket 

 
930 

 

 
 

N/A 

 
 

2328 

 
 

2300  (a) 

 
 

2300 

Pier 5 

30x0.625” 
Steel Shell 

Casing/ 

24“ Rock Socket 

930 

 

 

 
N/A 

 

 
2320 

 

 
2287 (a) 

 

 
2287 

Pier 6 

30x0.625” 
Steel Shell 

Casing/ 

24“ Rock Socket 

930 

 

 

 
N/A 

 

 
2318 

 

 
2279 (a) 

 

 
2279 

Pier 7 

30x0.625” 
Steel Shell 

Casing/ 

24“ Rock Socket 

 

930 

 

 

 
N/A 

 

 
2325 

 

 
2294 (a) 

 

 
2294 

Abutment 8 

30x0.625” 
Steel Shell 

Casing/ 

24“ Rock Socket 

 

430 
 

 

 
N/A 

 

 
2330 

 

 
2310 (a) 

 

 
2310 

Notes:  
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1) Design tip elevations for Abutments and Bents are controlled by: (a) Compression. 

2) The Rock Socket specified tip elevation may be raised or lowered but the Rock socket length will not 

change (see note number 2 on page 7). 

 

General Notes to Designer 

 

1. The structure engineer shall show on the plans, in the pile data table, the minimum pile tip 

elevation required to meet the lateral load demands. 

 

2. Should the specified pile tip elevation required to meet lateral load demands exceed the 

specified pile tip elevation given within this report, the Office of Geotechnical Design North 

should be contacted for further recommendations. 

 

3.  Support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

"Memos to Designers" 4-2.  The plotting of the support locations should be made prior to the 

foundation review. 

 

Pile Settlement 

 

Vertical movement of piles will be less than the 0.25-inches under service limit state. 

 

Construction Considerations 

 

1. Difficult pile installation is anticipated due to the presence of groundwater, caving 

soils/bedrock and the presence of hard and fractured rock. The contractor should be 

prepared to drill all Rock Sockets under “Guidelines for CIDH Piles Cast in Wet 

Conditions.”   

 

2. Prior to placement of concrete, the interior surface of the Steel Shell Casing and Rock 

Socket portions of the piles including the pile bottom shall be cleaned of residue from 

drilling operations. An engineering geologist from our office shall check a sufficient 

number of the pile excavation material during construction including the drilling 

operations to confirm the anticipated depth to bedrock and rock conditions. If the bedrock 

conditions are not as expected the pile tips may be raised or lowered depending the 

observed conditions. 

 

3. The contractor shall drive the Steel Shell Casing to refusal into bedrock without 

damaging the casing. The depth to bedrock may vary from pile to pile within a pier.  The 

casing tip elevation shall be determined and the top of the Rock Sockets will be at the 

casing tip elevation achieved. The Rock Sockets will be deepened proportional to any 
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increased depth of the Steel Shell Casing tip.  The Rock Socket lengths will not be 

shortened. 

 
4. The contractor shall perform a Steel Shell Casing drivability study and provide pile 

driving acceptance criteria. There is no minimum required driving resistance for the 

casing, the required nominal resistance will be provided by the Rock Sockets. The 

purpose of the driving acceptance criteria is to set criteria to determine when the driving 

should to be stopped without damaging the Steel Shell casings. The Pile Driving analyzer 

(PDA) testing should be performed at four (4) locations to set up the acceptance criteria. 

The PDA tested piles should be sufficiently spaced to best characterize the soil /bed rock 

conditions under the proposed bridge. 

 

5. The drilling of the CIDH piles, the placement of the rebar cage, and concrete pour shall 

be completed in a continuous operation. 

 

6. The contractor shall submit the drilling logs for the piles for review after the completion 

of drilling. The drilling log shall include penetration rate, material descriptions, estimated 

volume of cuttings (poor, good, excessive) and other information pertaining to the 

drilling process (loss of circulation, zones of caving, down pressure, etc.). 

 

7. Excavated materials and drilling fluids shall be handled and disposed of in accordance 

with the contract plans. 

 

Disclaimer and Contract Information 

 

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

regarding design loads and structure location provided by the OBDN. If any conceptual changes 

are made during final project design, the Office of Geotechnical Design – North should review 

those changes to determine if these foundation recommendations are still applicable. 

 

Project Information 

 

Standard Special Provision (SSP) 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(s) of this report via electronic mail. 
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Data and information attached with the project plans are: 

A. Log of Test Borings for Red Rock Canyon Bridge Replacement, new Bridge No. 50-0178 

(present investigation). 

B. Log of Test Borings for Red Rock Canyon Bridge, Bridge No. 50-178 (1958 

Investigation). 

C. Acceleration Response Spectrum Curve (present investigation).  

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

Contractor are: 

A. Foundation Report for Red Rock Canyon Bridge Replacement, Bridge No. 50-0178, 

dated April 11, 2012. 

 

Data and Information available for inspection at the District Office: 

    A. None. 

 

Data and information available for inspection at the Transportation Laboratory: 

A. Existing Red Rock Canyon Bridge file, Bridge No. 50-178.  

B. Soil samples and rock cores taken during the present investigation. 
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