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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. 68 (TO-68). 

1.1 Project Description 

The project consists of the Kings River Overflow Bridge (Bridge 42-0074) located at Post Mile  
(PM) 77.21 on Highway 180 in Fresno 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-68 was to determine the presence and 
quantity of asbestos and deteriorated LCP at the project location prior to bridge improvement 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. 

• 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. 
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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). 

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. 
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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. 

2.3 Architectural Drawings and Previous Survey Activities 

Caltrans provided bridge architectural drawings for our review. We observed no evidence of asbestos-
containing products or lead-containing paints on the drawings we reviewed. Previous survey reports of 
the subject bridge were not available for our review. 

3.0 SCOPE OF SERVICES 

Mr. David Watts, a California-Certified Asbestos Consultant (CAC), certification No. 98-2404 
(expiration September 16, 2009), and Certified Lead Paint Inspector/Assessor and Project Monitor with 
the California Department of Public Health (DPH), certification numbers I-1734 and M-1734 
(expiration December 4, 2009), performed the asbestos and LCP survey at the project location on 
March 3, 2009. 
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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 four bulk asbestos samples representing 
two suspect materials were collected. 
 
Our procedures for inspection and sampling in accordance with TO-68 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 2-day turn-around-time. 

 
Sample identification numbers, material descriptions, approximate quantities, friability assessments, 
and photo references are summarized on Table 1. Approximate sample locations are presented on 
Figure 2. 

3.2 Lead Paint 

We observed no suspect LCP on the Kings River Overflow Bridge. Consequently, we collected no 
LCP samples during our survey. 

4.0 INVESTIGATIVE RESULTS 

Chrysotile asbestos at a concentration of 80% was detected in samples representing approximately 
450 square feet of nonfriable sheet packing used on the bridge span joints.  
 
Asbestos was not detected in the remaining samples collected during our survey. A summary of the 
analytical laboratory test results for asbestos is presented on Table 1. Reproductions of the laboratory 
report and chain-of-custody documentation are presented in Appendix A. 
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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 (a Category I nonfriable 
material) identified during our survey be removed prior to renovation/demolition or be treated as a 
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 perform any activities that would disturb the sheet packing. 
Contractors are responsible for informing the landfill of the contractor’s intent to dispose of asbestos 
waste. Some landfills may require additional waste characterization. Contractors are responsible for 
segregating and characterizing waste streams prior to disposal.  
 
We also recommend the notification of contractors (that will be conducting demolition, improvements, 
or related activities) of the presence of asbestos in their work areas (i.e., provide the contractors and 
employees with a copy of this report and a list of asbestos removed by during subsequent activities). 
Contractors and/or employees should be instructed not to disturb asbestos during their work. 
 
In accordance with San Joaquin Valley Air Pollution Control District (SJVAPCD) Regulation IV,  
Rule 4002, written notification to SJVAPCD is required ten working days prior to commencement of any 
demolition activity (whether asbestos is present or not). 

5.2 Lead Paint 

Since no suspect LCP was observed during our survey, the Cal/OSHA lead standard does not apply for 
planned bridge improvement activities at the site. In addition, debris from planned improvement 
activities would not be considered as a California hazardous waste based on lead content. 
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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 
our 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 – Kings River Overflow Bridge (Bridge 42-0074) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 2 – Asbestos sheet packing in span joints 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 3 – Support piers 
 

PHOTOGRAPHS 1, 2, & 3 
King River Overflow Bridge 

Fresno County, California 
S9200-06-68 Task Order No. 68 March 2009 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 4 – Abutment joint (non-suspect) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 5 – Support piers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 6 – Abutment 
 

PHOTOGRAPHS 4, 5, & 6 
King River Overflow Bridge 

Fresno County, California 
S9200-06-68 Task Order No. 68 March 2009 
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TABLE 1
SUMMARY OF ASBESTOS ANALYTICAL RESULTS

KINGS RIVER OVERFLOW BRIDGE (BRIDGE 42-0074)
CALTRANS CONTRACT 06A1141, TASK ORDER NO. 68, EA 06-0H1700

FRESNO COUNTY, CALIFORNIA
Polarized Light Microscopy (PLM) - EPA Test Method 600/R-93/116

Asbestos Sample No. Description of Material Approximate Quantity Friable Site Photos Asbestos Content

0074-1A 80%
0074-1B 80%

0074-2A ND
0074-2B ND

Notes:
NA = Not applicable (no asbestos detected)
ND = Not detected

Sheet packing 450 square feet No 2

Joint fill material NA NA 3 & 4





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

090901590

Attn: David Watts
Geocon Consultants
6671 Brisa Street
Livermore, CA 94550

Customer PO: S9200-06-68
Received: 03/04/09 1:04 PM

S9200-06-68

Customer ID: GECN21

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

EMSL Order:

EMSL Proj:
3/5/2009Analysis Date:

Report Date: 3/5/2009

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

0074-1A, Sheet 
packing
090901590-0001

Gray
Fibrous

Homogeneous

Chrysotile80%Non-fibrous (other)20%

0074-1B, Sheet 
packing
090901590-0002

Gray
Fibrous

Homogeneous

Chrysotile80%Non-fibrous (other)20%

0074-2A, Expansion 
joint fill
090901590-0003

Black, Brown None Detected

Fibrous

Homogeneous

Cellulose60% Non-fibrous (other)40%

0074-2B, Expansion 
joint fill
090901590-0004

Brown None Detected

Fibrous

Homogeneous

Cellulose60% Non-fibrous (other)40%

1

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

Jorge Leon (4)

mailto:milpitaslab@emsl.com


















































































































































 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ALTERNATIVE FLARED TERMINAL SYSTEM 

 

FLEAT 

SRT 

X-TENSION 

 

 











 

 

 

  
 

 
The Slotted Rail Terminal (SRT-350™) is a gating, flared end terminal and is available in a 6-Post and 8-
Post System. The SRT/HBA 6-Post System has 2 steel breakaway posts, 4 wood CRT posts, and is 
installed in a straight-line flare. The straight-line flare offers a simple layout on new installations. The 6-
Post System also has steel breakaway posts that are typically reusable after NCHRP Report 350 criteria 
impacts. The SRT 8-Post System has 2 tube sleeves/wood posts, 6 wood CRT posts, and installs on a 
parabolic flare. The parabolic flare has a “footprint” similar to the previously used BCTs and MELTs, 
making replacement easier. Strategically located slots in the W-beam rail enhance SRT-350™ 
performance. 

Installation and Repair Advantages: 

� 3’0”- 4’0” (915 mm-1220 mm) offset results in reduced 
installation costs.  

� Two steel breakaway posts are typically reusable after an 
impact within NCHRP Report 350 criteria.  

� Improved angle struts allow for easier installation.  
� Fewer posts and a straight layout provide cost savings in construction, making replacement 

easier.  

 

 

 
 

 

 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 
 
 

 
 

 

SRT-350 6 Post™  
SRT-350 8 Post™  

 
 

 
 

 
SRT-350 6 Post™  
SRT-350 8 Post™  
SRT-27 Post™  
SRT-31 Post™  

 
 

 

 

SRT-27 Post™  
SRT-31 Post™  

 
 

 

  All information, illustrations, documentation, and specifications on this website are based on the latest information available 

Page 1 of 2Trinity Highway Products, LLC - Products - End Terminals - SRT-350

3/8/2013http://www.highwayguardrail.com/products/et-srt350.html



  at the time of posting. We reserve the right to make changes at any time. When printing documents from this website, please 
  verify the revision by contacting us. 
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SRT-350™

Offset: 3'0" to 4'0" (915-1220 mm)•

Length: 37' 6" (11.43 m)•

Length of need: 12'6" (3.81 m) 
from the end of the terminal 
(at the 3rd post)

•

Parabolic or straight flare options•

Page 1 of 1SRT-350™ Specs

2/25/2013http://www.highwayguardrail.com/products/srt350-specs.html





X-TENSION™

Tangent / Flared Redirective, Non-Gating  
Guardrail Terminal

!" #$%&'()'"*)+,-./(+0"1&'2)'3.+4&

!" 5)+/'.4/)'"6'(&+789

!" #(3%8&":+;/.88./()+

!" <&&/;"*5=>1"?@A"5'(/&'(.

ROAD SAFETY PRODUCTS



1. Impact Head
2. Soil Anchor
3. Cables
4. X-Tension Posts
5. Standard Posts
6. Standard Guardrail

PHYSICAL SPECIFICATIONS

Imp. Head Weight B@"C0" " D@E"8FGH

Length  IB"3"" " DJAKH

Width  L.+0&+/")'"68.'&7

Height  MIANMOA"33""DBM"@N8N?IPH

Straight / Variable 

Flare  IGB"3" " DJKH"

Test Level  *5=>1"?@A"LQ,?

1

Barrier Systems Sales & Service  3333 Vaca Valley Pkwy.    Vacaville, CA 95688  +1 707.374.6800, U.S. Toll free 888.800.3691 www.barriersystemsinc.com  

General details for the X-Tension Terminal are subject to change without notice to reflect improvements and upgrades. 

Additional information is available from Barrier Systems, Inc. © Lindsay Transportation Solutions PT # XT-051512

What makes the X-Tension Terminal 
different from the other redirective, 
gating terminals on the market?
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/)"'&7('&4/"./"/R&"/R('7"%);/G

Can the X-Tension Terminal be attached 
to concrete barrier? 
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.//.4R&7"/)"4)+4'&/&"F.''(&'"W(/R"/R&"
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Can the X-Tension Terminal be installed  
using composite blockouts?
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FEATURES
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The X-Tension Redirective,  
Non-Gating Terminal provides 
maximum interchangeability 

between tangent and  
flared applications.

X-TENSION™ TANGENT / FLARED REDIRECTIVE, NON-GATING TERMINAL

Distributed By:
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REDIRECTIVE, NON-GATING



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ALTERNATIVE CRASH CUSHION SYSTEM 

 

SMART CUSHION 

QUADGUARD II 

TAU II 

 

 



 

 

 

 

 

 

 

Arrowboards

 Attenuators

Barrel / Drums

Barricades
Channelizers

Manhole Cover 
Removers

Manhole Protector 

Rings

Pole Light Brackets

Rescue Devices 
Signs & Stands 

Strobe Lights
Traffic Cones

Vehicle Mounted 

Arrowboards 

Warning Lights

  

Crash / Impact Attenuator Documents and Videos 

 
 

SCI SMART CUSHION® 

 

NCHRP 350 APPROVED  

The SCI100GM is a fully redirective, non-gating, bidirectional Impact Attenuator. It was 

designed for safety and reusability. All required NCHRP 350 tests were performed with 

the same unit with no required replacement parts. Safety comes first with the 

SCI100GM as it provides lower average ridedown G forces due to the fact that it is a 

speed dependent system instead of fixed force. It requires minimal spare parts 

inventories due to the new side panel design which minimizes damage and snag 

potential on side impacts. During our testing, it produced very low angles of exit which 

reduces the potential of the vehicle rebounding back into traffic. Quick resetting due to 

minimal damage reduces worker exposure, repair part costs and repair labor costs. 

Features: 
� Variable force not fixed force  
� Severe Duty Performance  
� Lower average ridedown G forces  
� Low angle of exit on side impacts  

� Reduced snag potential on side 

impacts  
� Minimal spare parts required  
� Outstanding resetability  

 CABLE AND CYLINDER ARRANGEMENT - allows smaller vehicles longer ridedown 

distances, is reusable and usually only requires two shear bolts replaced after a 

frontal impact

 SIDE PANEL DESIGN - reduces crushing and snag 

potential while smoothly redirecting on side impacts

 

 SUPPORT GUSSETS - reduces gap formation and 

panel deformation to prevent snagging on side impacts
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 SIDE GUIDE DESIGN - withstands side impacts with 

no damage

 

 FRONT ROLLERS - enhance smooth, aligned collapse 

by reducing friction and binding

 

To find factory certified trainers, installers and repair personnel,  

please call 800-327-4417. 

  

Documents  

Brochure 

Specifications  
(Updated 7/14/06)  

Design, Installation & Repair Manual  
(Updated 4/2011)  

FHWA Approval Letter -Test Level III  

FHWA Approval Letter - Test Level II  

FHWA Two Year In-Service Memo & Reported Findings  
 

Impact History  

Cylinder Oil MSDS 
 
 
 

Videos 
 

Test #3-31 Low Res(2.3meg) High Res(5.5 meg) 
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Test #3-32 Low Res (4.3 meg) High Res (10.4 meg) 

Test #3-33 Low Res (4.2 meg) High Res (10.1 meg) 

Test #3-37 Low Res (3.4 meg) High Res (8.1 meg)  

Test #3-39 Low Res(3.2 meg) High Res (7.7 meg) 

Test Level II Videos High Res (8 Meg)  

Test #3-30 Full Size Windows Media File (1.8 meg)  

SMART CUSHION® 
CalTrans Repair - July 2007 

QuickTime (23 meg) AVI (55 meg) Windows Media (24 meg)  

INSTALLATION VIDEO 
Windows Media (13 meg) 4:35 min 

RESETTING, INSPECTION & REPAIR VIDEO 
Windows Media (19.9 meg) 8:30 min 

NEW!!! 

NHI-TIG SEVERE DUTY CRASH ATTENUATOR WEBINAR 
Quicktime - .mov (361 meg) 

Windows Media - wmv (252 meg) 

NHI-TIG Severe Duty Crash Attenuator Webinar PowerPoint 

You need Acrobat Reader (FREE) to view PDFs  

  

CONTACT INFORMATION 
 

 

Work Area Protection Corporation has been an ATSSA member for over 30 

years. 
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SMART CUSHION INNOVATIONS 
SCI70GM 

General Specifications 
 
 
DESCRIPTION: 

The SCI70GM is a redirective, non-gating crash attenuator that consists of a base, 
supporting frames, a sled, side panels, a wire rope cable, sheaves and a shock arresting 
cylinder.  The base is anchored to the mounting surface and provides support for the frames 
that are mounted on it.  The support frames hold the side panels that provide an outer flat 
redirective surface for side impacts.  The sled provides redirective support for side impacts 
and deceleration force for frontal impacts.  It is designed for various width applications.  The 
SCI70GM telescopes rearward upon frontal impact and can be reset with minimal repair 
parts.  It is NCHRP 350 Test Level II approved. 

 
MATERIALS: 
SCI70GM Impact Attenuator component parts shall meet the following requirements: 
A. Shock Arresting Cylinder.  The cylinder shall be specially designed for different Test 

Levels and filled with an environmentally friendly, fire-resistant hydraulic fluid that will 
perform to a minimum saturated pour point temperature of -37 degrees C. (-35 degrees 
F.). The Shock Arresting Cylinder shall be a metered hydraulic cylinder that has internal 
ports engineered to reduce the speed of the vehicle to a predefined rate that is dependent 
on a combination of speed and mass.  It translates its resistance (force) to the cable that is 
attached to the sled.   

B. Cable.  The wire rope cable shall be a 28.6mm (1.125”) 6 x 3 IWRC galvanized wire 
rope cable with a breaking strength of 58.96 metric tons (65 tons). It shall be attached to 
the sled with an Open Spelter Socket that has a 100% efficiency rating.  It shall be reaved 
around the Shock Arresting Cylinder and terminated to the base with 4 wire rope clips. 

C. Base.  The base shall be manufactured from 20.5kg/m (13.8lb/ft) steel channel.  It shall 
include all cross bracing necessary to sustain its design criteria impacts without damage. 

D. Side Panels.  The side panels shall be manufactured from ASTM A1011 Grade 60 Steel 
with an ASTM653 galvanized coating. The outer surface shall have four flat flutes to 
provide a substantial redirective bearing surface for side impacts.  The outer trailing edge 
overlaps shall be formed to create a bend toward the inner panel to reduce snag potential 
on reverse side impacts.  The angle of the outer flat surface to the flat side return wall 
shall be 19 – 22 degrees which provides an optimized angle for maximum rigidity to 
minimize damage and snag potential on side impacts.  The outside trailing edge shall be 
longitudinally shorter than the inside trailing edge to produce a minimum of a 23 degree 
taper giving the attachment bolts more surface to hold the panels on the support frames 
with no overlap past the rear edge of the support frames to reduce snagging on reverse 
impacts. 

 
 



E.       Support Frames.  The support frames shall be fabricated out of 63.5mm x 63.5mm x 
4.7mm (2.5” x 2.5” x .187”) tubular steel.  The support frames provide a structure to 
mount and support the side panels. They will include outboard gussets to support the top 
and bottom panel flute to eliminate panel fold over at both locations caused by side 
impacts. They shall be attached to the base by the side guides using a 1” diameter Grade 
8 bolt which allows the frames to slide longitudinally upon frontal impacts.  The frames 
shall be designed to be individually replaced without removing other frames. 

F.       Front Sled.  The front sled shall be fabricated out of 63.5mm x 63.5mm x 4.7mm (2.5” x  
2.5” x .187”) tubular steel.  It shall have diagonal bracing to minimize distortion on 
angled hits, support impact of different vehicle heights, and transfer stopping force to the 
Spelter Socket attachment.  The sled shall have four guide rollers to eliminate wedging 
on angled front impacts. 

G.       Transition Panels.  The transition panels shall be manufactured from ASTM A1011 
Grade 60 Steel with an ASTM123 galvanized coating. Three standard transition panels 
shall be available.  These shall be: SCI70GM to Jersey Barrier, SCI70GM to Thrie Beam, 
and SCI70GM Concrete Transition (for vertical surfaces).  Drawings are available for the 
Thrie Beam transition to be used with Thrie and W Beam Guardrail. 

H.       Delineator Plate and Reflectorization.  The front delineator plate shall be supplied in 
the color specified by the state or, if no color is specified, it shall be yellow.  
Reflectorization shall be in accordance with state requirements. 

I.        Metal Work.  All metal work, except side and transition panels, shall be fabricated from 
ASTM A36 steel.  After fabrication, all metal work shall be hot dip galvanized in 
accordance with ASTM A123.  Welding shall be performed by welders certified per 
AWS3G. 

J.       Fasteners.  All bolts shall be American-made Standard Regular Bolts, unless indicated 
otherwise in the specification.  Anchor bolts shall be anchored using an epoxy with an 
ultimate pullout load rating of 14,695kg (32,397 lbs) and ultimate shear load rating of 
10,644 kg (23,467 lbs).   

 
CONSTRUCTION DETAILS: 

The SCI70GM shall be built either on existing concrete pad minimum 150 mm (6”) deep 
or existing 150 mm (6”) minimum asphalt (type 6 or 7) over 150 mm (6”) minimum compacted 
subbase (minimum 95% of maximum theoretical density) or existing 150 mm (6”) minimum 
asphalt (type 6 or 7) over 76 mm (3”) minimum concrete .  If new installation is necessary, then 
the preferred foundation would be a 150 mm (6”) reinforced concrete pad per manufacturer’s 
instructions. 
 

Anchors shall be set into holes drilled with rotary impact drills, approved by the 
Engineer, of the sizes recommended by the manufacturer of the attenuator.   

The SCI70GM shall be bolted in place in accordance with the attenuator manufacturer’s 
instructions, but no sooner than seven days after placement of fresh concrete, without 
accelerators, and no sooner than three days after placement of concrete which has been batched 
with an approved accelerator.  

If a transition is required, the appropriate manufacturer’s standard transition shall be 
used. 

 

 

Traffic protection devices, such as cones, drums, lights, signs, barricades, or other articles 
directed by the Engineer, shall be provided and maintained under their respective items.  Those 



devices shall not be removed until the SCI70GM Impact Attenuator is fully operational and, in 
lighted areas or areas to be lighted, these articles shall also be maintained until the lighting system 
is operational. 

 
QUALITY CONTROL: 

1. All steel shall be fabricated from the specified material that is called out on the 
fabrication drawings. 

2. All welding shall be performed by welders certified per AWS3G.   
3. Material certifications shall be required from all vendors. 
4. All attenuators shall be fabricated from the drawings of the NCHRP 350 tested unit. 

 
TESTING AND CERTIFICATION: 

The SCI70GM has passed all required tests and is certified for NCHRP 350 Test Level 
III.  The letter of approval from the Federal Highway Administration is dated February 9, 2005 
and has a designation of HSA-10/CC-85A.   
 
PERFORMANCE: 

1. The SCI70GM is designed to meet the Test Level 3 performance criteria of the NCHRP 
350 for redirective, non-gating crash cushions including, but not limited to, Occupant 
Risk Criteria and Redirective Criteria. 

2. After impacts that are within the design parameters of vehicle mass and speed, the 
SCI70GM should not require the replacement of parts except for the Nose Plate and 
Mobile Sheave Shear Bolts.   Side impacts may only require an inspection with no repair 
parts necessary. 

3. Upon side impacts, vehicle exit angles should be <1 degree. 
 
DIMENSIONS: 

Width (Effective) ---------------------- 24”   (610mm) 
Length ---------------------------------- 13.5’  (4.1m) 
Height ---------------------------------- 33”  (838mm) 

 Weight  --------------------------------- 2464 lb (1118kg) 

 
 



The World’s Only 

Speed-Dependent 

Crash Attenuators

SMART CUSHION INNOVATIONS®

S M A R T  C U S H I O N ®

N C H R P  3 5 0  A p p r o v e d

M a r k e t e d  a n d  D i s t r i b u t e d  b y

W o r k  A r e a  P r o t e c t i o n  C o r p .



The Smart Cushion® crash attenuator is a revolutionary, speed-dependent product 

that varies stopping resistance during an impact. The Smart Cushion® crash attenuator allows lighter

and slower-moving vehicles to have longer ridedown distances and lower ridedown g-forces.

Unlike fixed-resistance attenuators, the Smart Cushion® attenuator does not reach maximum 

stopping resistance unless a vehicle is traveling at the maximum design speed. This fully re-directive, 

non-gating, bidirectional, impact attenuator was designed for maximum safety and reusability, as well as 

outstanding durability before, during and after an impact.

The Smart Cushion® is the only attenuator with a reverse-tapered design to eliminate side panel stress during a

collapse. It also has an extremely low angle of exit on side impacts (<1°) to keep vehicles from rebounding back into 

traffic and causing secondary accidents. This is the lowest angle of exit for any re-directive attenuator on the market.

How It Works

The hydraulic porting of the attenuator ensures that the proper resistance is used to stop the vehicle before it reaches the end of the cushion’s usable length.

The Smart Cushion® was specifically designed for durability and resetability to enable resets to be performed in less than 30 minutes. Side impacts 

within NCHRP 350 specifications do not damage the attenuator.

After an impact, the cushion requires a dual-stage pull-out with the replacement of two 1/4" shear bolts. The crash attenuator requires a minimal 

inventory of spare parts because of the new side panels’ durability and the normal requirement of only two shear bolts on the frontal impact reset. 

Minimal damage means quick resetting and reduced worker exposure to traffic, as well as lower costs for traffic control, replacement parts and labor.

Ready To Install

Smart Cushion® attenuators come fully assembled for a pick-and-set install. A typical installation can be performed in less than 90 minutes. 

The Smart Cushion® is self-supporting and requires no additional support for permanent or temporary construction applications.

NCHRP 350 Test Results

All NCHRP 350 tests were performed on the same unit over four consecutive days. All tests showed outstanding results for ridedown g-forces and low 

angle of exit. There were no replacement parts required prior to the next test except for shear bolts.

The World’s Only Speed-Dependent Crash Attenuatorshe World’s Only Speed-Dependent Crash Attenuators

SMART CUSHION INNOVATIONS ®
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eusability.

Repair Costs

Based on NCHRP 350 test results, the SCI100GM required the 

following parts and labor:

 NCHRP 350 TEST LEVEL 3 REPAIR RESULTS Part Names Cost Repair Hrs.    Cost  Total Cost

 #3-31 2000 kg vehicle 0 degree frontal impact at 102 km/h 2 - Shear Bolts $1        2 man hours    $80 $81

 #3-32 820 kg vehicle 15 degree frontal impact at 101 km/h 2 - Shear Bolts $1        2 man hours    $80 $81

 #3-33 2000 kg vehicle 15 degree frontal impact at 101 km/h 2 - Shear Bolts $1        2 man hours    $80 $81

 #3-37 2000 kg vehicle 20 degree side impact at 99 km/h 0 $0 0     $0 $0

 #3-39 2000 kg vehicle 20 degree rev. side impact at 99 km/h 0 $0 0     $0 $0

Test Levels Available

The SCI70GM is a Test Level 2 (45 MPH) attenuator and the SCI100GM is a Test Level 3 (62 MPH) attenuator. 

Both attenuators can protect a wide range of hazards including but not limited to bridges, median barriers and highway signs.

2

The first speed-dependent, 

variable-resistance attenuator 

that can ramp resistance up or 

down to provide the smoothest 

ridedown of any system on 

the market.



Stronger Side Panel 
The panel is over 90% stronger 
than curved profiles. The profile 
allows the edges to be beveled, 
reducing the potential for snagging 
and damage on reverse-
direction impacts. The panel 
also smoothly redirects vehicles 
on side impacts. The side panel 
is fabricated from 10-gauge, 
60-ksi, minimum-yield steel with 
an ASTM A123 galvanized 
coating.

Support Gussets 
Gussets located behind the 
panels reduce gap formation 
and deformation to prevent 
snagging on reverse side 
impacts.

Side Guide Design 
This revolutionary design 
withstands side impacts with 
no damage. 

Front Rollers 
The roller guide design on the 
front sled produces a smooth, 
aligned collapse by reducing 
friction and binding.

Features

Cable & Cylinder System 
This system allows longer 
ridedown distances for smaller 
vehicles, as well as smoother 
ridedown with lower g-forces 
for all vehicles. The cylinder's 
hydraulic porting assures a con-
trolled ridedown by applying the 
necessary resistance required 
based on the speed and mass of 
the vehicle. 

ety.
    A

     C 

     B

SCI Test  Test
Dimensions Level 2 Level 3

A  13' 6" 21' 6"

B  24" 24"

C  34" 34"

Weight 2470 lbs. 3450 lbs.
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Highlights

Safety Benefits

Variable resistance (speed-dependent), not fixed resistance, provides consistent deceleration during ridedown.

Longer ridedown distances and lower sustained g-forces for lighter or slower-moving vehicles.

Quick and easy resets for reduced worker exposure to traffic.

Low angle of exit on side impacts (<1°) to keep vehicle from rebounding back into traffic.

No mobilization required after side impacts reduces public and worker exposure.

Cost Benefits 

Few replacement parts requirement virtually eliminates spare parts inventory and parts costs.

Thirty minute resets reduces labor and traffic control costs.

The reverse-tapered design eliminates side panel stress on frontal impacts to reduce damage and system 

fatigue from multiple impacts.

Life cycle cost savings increase dramatically as additional impacts occur.

No damage on side impacts can save up to 75% on repair costs.

Systems shipped from factory fully assembled reduce on-site labor.

SMART CUSHION INNOVATIONS®
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Part No. Description Weight

Attenuators 

9400 SCI100GM Attenuator 24" wide w/Concrete Anchors Test Level 3 3500 lbs.

9450 SCI100GM Attenuator 24" wide w/Asphalt Anchors Test Level 3 3575 lbs.

9451 SCI70GM Attenuator 24" wide w/Concrete Anchors Test Level 2 2500 lbs.

9452 SCI70GM Attenuator 24" wide w/Asphalt Anchors Test Level 2 2550 lbs.

Anchor Kits

9401 Concrete Anchor Kit for SCI100GM - requires #9515 Epoxy Kit

9402 Asphalt Anchor Kit for SCI100GM - requires #9516 Epoxy Kit

9453 Concrete Anchor Kit for SCI70GM - requires #9517 Epoxy Kit

9454 Asphalt Anchor Kit for SCI70GM  - requires #9518 Epoxy Kit

Accessories

9406 Shear Bolt                

9424 Delineator Panel Yellow Test Level 3         

9456 Delineator Panel Yellow Test Level 2         

9488 Reset Parts Kit  Test Level 3  

9489 Reset Parts Kit  Test Level 2 

Transitions 

9431 Transition 24" Jersey Barrier - Right (viewed from front)

9432 Transition 24" Jersey Barrier - Left (viewed from front)

9433 Transition 24" Concrete - Left & Right

Transitions available for 30", 36", wide gores, various shaped barriers and guardrails

About Work Area Protection Corporation

Work Area Protection Corporation is the international leader in traffic control devices and work zone safety products. Since 1969, we have been 

meeting customer needs and exceeding quality standards with a wide range of highway and construction safety products. We back these products with 

knowledgeable, personalized customer service and strong distributor support.

Transition 24" ConcreteTransition 24" Concrete

Disclaimer
This product is only intended for use as a re-directive impact attenuator. Installations must be performed strictly according to manufacturer’s specifications. Improper 
installation, modification, or unintended use may create a hazardous condition that can cause personal injury, property damage or death. Any modification or unintended 
use of this product shall immediately void all manufacturer's warranties. SCI Products Inc. disclaims all liability for injuries to persons or property resulting from any modifi-
cations to, unintended use of, or installation of, this product other than in strict accordance with the manufacturer’s specifications.

Designs are subject to change without notice.

SMART CUSHION INNOVATIONS® and SMART CUSHION® are registered trademarks of SCI Products Inc.
US Patent No. 6,962,459
US Patent No. 7,018,130
US Patent No. 7,070,031
US Patent No. 7,086,805

Transition 24" Jersey Barrier

  C o n e s   •  B a r r e l s   •   C h a n n e l i z e r s  •   I T S  P r o d u c t s   •   A r r o w  B o a r d s  •  S o l a r  M e s s a g e  C e n t e r s

WAP 0911 ATT©2011 Work Area Protection Corp.

Distributed by:

Work Area Protection Corporation
P.O. Box 4087 • 2500 Production Drive • St. Charles, IL 60174-9081
Phone: 630.377.9100  • Orders: 800.327.4417 • Fax: 630.377.9270
Web: www.workareaprotection.com

Member ATSSA





SAVING LIVES BY DESIGN®
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  QuadGuard®II CRASH CUSHION SYSTEM 

 

QUADGUARD®II CRASH 

CUSHION 

QUADGUARD®II CRASH CUSHION  
family has evolved again! Using the 
existing framework of the QuadGuard, the 
QuadGuard II provides TL-2 and TL-3 
protection using less length. 

The TL-2 QuadGuard II is 25% shorter than 
the original QuadGuard measuring less than 
3m (10’). The TL-3 model is also nearly a meter, 3 feet, shorter than its predecessor. 
 
The only modifications are the addition of the revolutionary Steel Nose, and the 
monorail Guide Stabilizers. The remaining components are identical to the existing 
NCHRP 350 systems that have been installed globally since the mid 1990’s. 
 
The QuadGuard II will telescope rearward on head-on impacts by both the light car 
and the high center-of-gravity pickup truck at speeds up to 100 km/h (62 mph) and 
safely redirect errant vehicles on impact up to 20 angles into the side of the unit 
without gating.  

FEATURES AND BENEFITS 

� LESS is MORE!  
� QuadGuard II has up to 25% less footprint 

reducing installation cost  
� Steel Nose provides excellent visibly  
� Majority of system is identical to QuadGuard reduced inventory requirements  
� Shorter Systems are less likely to be impacted  
� Offers hazard protection from 40 km/h (25mph)to 115 km/h to (70mph)  

Page 1 of 3Energy Absorption . QuadGuard Crash Cushion System
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Post Impact Debris 

The design of the QuadGuard II does an excellent job of minimizing debris affecting 
other vehicles in the roadway. 

European Standard EN-1317-3 

The QuadGuard® Family also includes systems to meet Europe's EN-1317-3 
Criteria  
- QuadGuard CEN Crash Cushion Family 

Head-On Impacts  

During head-on impacts, the QuadGuard® System telescopes rearward and crushes 
the cartridges to absorb the energy of impact. 

  

Redirective Capability  

When impacted from the side, the QuadGuard® System redirects the errant vehicle 
back toward its original travel path without allowing gating. 

Quad-Beam™ Panels 

Quad-Beam panels provide 30% higher beam strength than thrie beam panels. 

Monorail Base 

Monorail base eliminates the need for chains and cables providing excellent 

redirective capability.     

  Self-Supporting Nosee 

Self-supporting nose means no legs to complicate installation and maintenance. 
Optional Flex-Belt Nose available. 

Easy Refurbishment of Crash Cushions  

Self-supporting nose means no legs to complicate installation and maintenance. 
Optional Flex-Belt Nose available. 

  

Replaceable Cartridge 

Replaceable cartridge contains impact debris, avoiding loose parts that may cause 
secondary accidents. 

   

  

 
Energy Absorption Systems, Inc.  
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Copyright 2013 
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---
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QG2TSCVR-TWR.idw

 

2/4/2010

 

7/22/2010

7/23/2010

QG2TSCVR-TWR 1 1  N.T.S.

QUADGUARD  II SYSTEM
 
 

ROADSIDE / BIDIRECTIONAL

MONORAIL

NOSE ASSEMBLY2 DIAPHRAGM

1 CARTRIDGE

3 FENDER PANEL

5

4

BACKUP6

BAYS 610 [24"] WIDTH
MODEL NO.

762 [30"] WIDTH
MODEL NO.

914 [36"] WIDTH
MODEL NO.

EFFECTIVE LENGTH
m           ft-in

PAD LENGTH
m           ft-in

MAX DESIGN SPEED
Km/h       [MPH]

NO. OF CARTRIDGES
TYPE I      TYPE II

5 QG210024 QG210030 QG210036 5.79      [19'-0"] 5.38      [17'-8"] 5.49      [18'-0"] 100           [62] 3 3

1270           [43]2.74      [9'-0"]2.64       [8'-8"]3.05      [10'-0"]QG27030QG270242

SYSTEM LENGTH
m           ft-in

1220 [48"] WIDTH
MODEL NO.

QG27048

QG210048

1 QG24024 QG24030 QG24036 QG24048 2.13      [7'-0"] 1.73       [5'-8"] 2.74      [9'-0"] 40           [25] 2 0

QG29024 QG29030 QG29036 QG29048
QG28024 QG28030 QG28036 QG28048

QG27036

QG210524 QG210530 QG210536 QG210548
QG211024 QG211030 QG211036 QG211048
QG211524 QG211530 QG211536 QG211548
QG212024 QG212030 QG212036 QG212048

3
4

6
7
8
9

3.66      [12'-0"]
4.57      [15'-0"]

6.40      [21'-0"]
7.32      [24'-0"]
8.23      [27'-0"]
9.14      [30'-0"]

3.96      [13'-0"]
4.87      [16'-0"]

6.71      [22'-0"]
7.63      [25'-0"]
8.53      [28'-0"]
9.45      [31'-0"]

3.56       [11'-8"]
4.47       [14'-8"]

6.30      [20'-8"]
7.21      [23'-8"]
8.13      [26'-8"]
9.04      [29'-8"]

80           [50]
90           [56]

105           [65]
110           [68]
115           [71]
120           [75]

2 2
3 2

4 3
4 4
4 5
4 6

NOTES:
  1.  IN COMPLIANCE WITH THE AASHTO 2002 ROADSIDE DESIGN GUIDE, MANUFACTURER RECOMMENDS 
       REMOVAL OF ALL CURBS AND ISLANDS TO ENSURE PROPER IMPACT PERFORMANCE.
 
  2.  PROVISION SHALL BE MADE FOR REAR FENDER PANELS TO SLIDE REARWARD UPON IMPACT 762 [30.00] MIN.
 
  3.  150 [6.00] MIN. REINFORCED 28 MPa [4000 PSI] P.C. CONCRETE PAD OR 200 [8.00] MIN. NON-
       REINFORCED 28MPa [4000 PSI] P.C. CONCRETE ROADWAY,  MEASURING AT LEAST 
       3.66 m [12'-0"] WIDE BY 15.24 m [50'-0"] LONG.
 
  4.  SEE THE "QUADGUARD II SYSTEM PRODUCT MANUAL" FOR A DESCRIPTION OF ITS IMPACT 
       PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEN 
       SITE. INFORMATION AND COPIES OF ABOVE MANUAL ARE AVAILABLE BY CALLING CUSTOMER SERVICE 
       DEPARTMENT AT (888) 323-6374.
 
  5.  WHERE NECESSARY, THE CUSTOMER SHALL SUPPLY AN ADEQUATE TRANSITION FROM THE 
       QUADGUARD II SYSTEM TO THE OBJECT BEING SHIELDED.
 
  6.  UNITS OF MEASUREMENT ARE MILLIMETERS [INCHES] UNLESS OTHERWISE NOTED.
 
  7.  BACKUP, TRANSITION, MONORAIL, AND NOSE ASSEMBLIES ARE NOT INCLUDED IN MODEL NUMBER,   
       ORDER SEPARATELY. TRANSITION ASSEMBLIES AND RELATED FASTENERS ARE ACCESSORY ITEMS.
 
  8.  W-BEAM QUARDRAIL, POST, BLOCKOUTS AND RELATED FASTENERS TO BE SUPPLIED BY OTHERS.
 
  9.  THE QUADGUARD II SYSTEM HAS BEEN TESTED TO NCHRP 350.
 
10.  TRANSITION PANEL SHALL BE ANGLED SUCH THAT MAXIMUM GAP FROM FENDER PANEL OVERLAP 
       DOES NOT EXCEED 20 [.78].

Revision Date Rev By Chk. App.

K
EY

 R E F E R E N C E S 
DIAPHRAGM ASSY. 607113
SHIM KIT, DIAPHRAGM 614050
NOSE ASSY. 611580
FENDER PANEL ASSY. 608236
BACKUP ASSY. 35-40-03
MONORAIL ASSY. 35-40-75
CONCRETE PAD 35-40-76
TRANSITION ASSY. 35-40-21
  

 
 
 
 

EH PROJECT

SERIAL NO.
SALES ORDER

NOSE COLOR
NO. OF UNITS  

WITH TENSION STRUT BACKUP AND QUAD TO W-BEAM TRANSITION

®

SEE NOTE 7

SEE NOTE 7 SEE NOTE 7

SEE NOTE 7

SEE NOTE 5

1220 [48.03]

21
0 

[8
.2

8]
91

5 
[3

6.
02

]

81
6 

[3
2.

14
]

12
20

 [4
8.

03
]

(EFFECTIVE LENGTH) - SEE TABLE

(SYSTEM LENGTH) - SEE TABLE

(PAD LENGTH) - SEE TABLE

102 [4.00]

SYSTEM WIDTH
SEE TABLE

762 [30.00]
SEE NOTE 2

TRAFFIC

GUARDRAIL, POST
& BLOCKOUTS
SEE NOTE 8

SEE NOTE 10

5 3 2 6

5 3 6

2 4 SEE NOTE 3SEE NOTE 7

1

1
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DESIGNED:

CHECKED:
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FILE:

of

J. Espinoza

 

S. Trageser

J. Machado

607113.idw

5/2/1996

 

5/17/1996

5/17/1996

607113 1 1 H 

DIAPHRAGM ASSY,QB

PART NO. SEE TABLE

FM0037 Rev -, 7/22/10

PARTS LIST
QTY.DESCRIPTIONSTOCK NO.ITEM

1DIAPHRAGM,QB,24,QG,G607821G1
2MONORAIL GUIDE,QG,G611368G8
4NUT,HX,3/4",GR DH115954G9
4BOLT,HX,3/4X2,G8,G113555G10
4WASHER,LOCK,3/4,G118089G11
2BRACKET,CARTRIDGE SUPT,DIA,FOLDED,QG,G605446G12

1

12

11

9

8 10 12

Revision Date Rev By Chk. App.

ECO 3145: ADDED LEADER TEXT & QGM10 REF. TO
NOTE 1 8/9/11 H DDS JME ST

ADDED 48" ASSY INFO INTO TABLE A. 6/4/09 G RJV STT RCB

PART NO. WAS 3540071-0000. 4/21/11 - DK / /

NOTE:
1.  QUADGUARD II AND QGM10 REQUIRE THE SHIM KIT,
     SEE 614050.

ASSY. NO. ITEM 1 DESCRIPTION WIDTH
607113B 607821B DIAPHRAGM,QB,24,QG,G 610 [24.00]
607114B 607827B DIAPHRAGM,QB,30,QG,G 760 [30.00]
607115B 607834B DIAPHRAGM,QB,36,QG,G 915 [36.00]
607117B 607838B DIAPHRAGM,QB,48,QG,G 1219 [48.00]

SEE NOTE 1

venzonr
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DETAIL  A
TYPICAL BOTH SIDES
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CHECKED:
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614050.idw

 

2/27/2009

12/30/2008

3/4/2009

3/19/2009

614050 1 1 C 

SHIM KIT,DIAPHRAGM,RAIL GUIDE,QG II

ASSEMBLY NO. 614050B

A

PARTS LIST
QTY.DESCRIPTIONSTOCK NO.ITEM

2SHIM,1/8X3 5.8X8,G614062G1

Revision Date Rev By Chk. App.
UPDATED ITEM 1. 7/14/09 B DK JME RCB

UPDATED ITEM 1. 8/14/09 C WWLKRM AJC

1

PART NO. WAS 3540078-0000. 4/12/11 - DK / /



FASTENER DETAIL

SCALE: DRAWING: SHEET: REV
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CHECKED:

DATE:

DATE:

DATE:

DATE:APPROVED:

FILE:

of
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MJB

611580.idw

2/26/2009

12/30/2008

3/4/2009

3/19/2009

611580 1 2 H 

 

FM0037 Rev -, 7/22/10

PARTS LIST
QTY.DESCRIPTIONSTOCK NO.ITEM

1NOSE,L,NARROW,QGII,W/LOGO,G611669G1
1NOSE,R,NARROW,QGII,W/LOGO,G611680G2
1BRACKET,CART SUPPORT,NOSE,QGII,G605430G3
1BRACKET,CART SUPPORT,NOSE BAY,QGII,G605420G4
6BOLT,HX,1/4X3/4,G5,G113518G5
6NUT,HX,1/4,G115946G8

30NUT,HX,5/8,G,RAIL003340G9
6WASHER,LOCK,1/4,G118085G11

18WASHER,FLAT,5/8 X 1 3/4, G003300G12
2BRACKET,PULL-OUT,QG,G605535G13
6ROD,THREADED,5/8X7,G5,G116810G15

13

5

8 11

9

12

1

4
3

2

TABLE
ITEM 1 ITEM 2 ITEM 3 FINISH

611669G 611680G 605430G GALV
611669Y 611680Y 605430W YELLOW
611669W 611680W 605430W BLACK

SEE SHEET 2 3/30/12 F DDW / /
ECO 3371; UPDATED ITEMS 5&14 DESCRIPTIONS, 
ITEM 6 WAS 113404G(ECO 3401), 7 WAS 113659G 5/22/12 G DDWJME AJC

12

12

Revision Date Rev By Chk. App.

PART NO. 611581B (YELLOW)
PART NO. 611579B (BLACK)
PART NO. 611580B (GALV)

NOSE ASSY,QGII,NARROW

12

9

15

9

13
9 9 9

12

9
15

9

9

69.9mm [2 3/4 in]

9 NOSE SIDE PANEL

DIAPHRAGM

FENDER PANEL

 10/22/12 H DPH JME BRE

12

12

SEE NOTE 1

NOTES:

1.  THREADED ROD END SHOULD BE FLUSH  1/8" TO END OF NUT.

SEE NOTE 1

SEE NOTE 1

ECO 2601;ADD:#15,"FASTENER DETAIL",NOTES; DEL: 
#6,7,10 & 14;QTY:#9 WAS 6,#12 WAS 12;CHG:12(118052G)



FASTENER DETAIL

SCALE: DRAWING: SHEET: REV

DRAWN:

DESIGNED:

CHECKED:

DATE:

DATE:

DATE:

DATE:APPROVED:

FILE:

of

D. Kohfeld

M. Buehler

JME

MJB

611580.idw

2/26/2009

12/30/2008

3/4/2009

3/19/2009

611580 2 2 H 

 

FM0037 Rev -, 7/22/10

PARTS LIST
QTY.DESCRIPTIONSTOCK NO.ITEM

1NOSE,L,NARROW,QGII,W/LOGO,COLORSEE TABLE1
1NOSE,R,NARROW,QGII,W/LOGO,COLORSEE TABLE2
1SPACER,12,NOSE ASSY,QGII,COLORSEE TABLE3
1BRACKET,CART SUPPORT,NOSE BAY,QGII,G605420G4

12BOLT,HX,1/4X3/4,G5,G113518G5
12NUT,HX,1/4,G115946G8
30NUT,HX,5/8,G,RAIL003340G9
12WASHER,LOCK,1/4,G118085G11
18WASHER,FLAT,5/8 X 1 3/4, G003300G12
2BRACKET,PULL-OUT,QG,G605535G13
6ROD,THREADED,5/8X7,G5,G116810G15

Revision Date Rev By Chk. App.

2

3

9

1

5

8 11

12

4

13

12

12

TABLE
ITEM 1 ITEM 2 ITEM 3 FINISH

611669G 611680G 618901G GALV
611669Y 611680Y 614497Y YELLOW
611669W 611680W 614497W BLACK

PART NO. 611578B (YELLOW)
PART NO. 611576B (BLACK
PART NO. 611577B (GALV)

NOSE ASSY,QGII,48

 10/22/12 H DPH JME BRE

GALVANIZED ITEM 3 IN TABLE WAS 614497G 3/30/12 F DDWJME RCB
ECO 3371; UPDATED ITEMS 5&14 DESCRIPTIONS, 
ITEM 6 WAS 113404G(ECO 3401), 7 WAS 113659G 5/22/12 G DDWJME AJC

15

9

5

9

9

8

11

9

12 9

15

9

9

13

15

9

13
9 9 9

12

9

12

NOSE SIDE PANEL
DIAGHRAM

FENDER PANEL

69.9mm [2 3/4 in]

NOTES:

1.  THREADED ROD END SHOULD BE FLUSH  1/8" TO END OF NUT.

SEE NOTE 1

SEE NOTE 1

SEE NOTE 1

12

12

ECO 2601;ADD:#15,"FASTENER DETAIL",NOTES; DEL: 
#6,7,10 & 14;QTY:#9 WAS 6,#12 WAS 12;CHG:12(118052G)
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DATE:
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FILE:

of
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608236.idw

5/21/1996

3/1/1996

5/4/2011

5/21/1996

608236 1 1 I 

FENDER PANEL ASSY,QG

PART NO. 608236B

FM0037 Rev -, 7/22/10

PARTS LIST
QTY.DESCRIPTIONSTOCK NO.ITEM

1PANEL,FENDER,QG611832B1
2BOLT,RAIL,5/8X2,G003400G2
2NUT,HX,5/8,G,RAIL003340G3
1WASHER,MUSHROOM,FORGED,QG,G617045G4
1SCREW,FL,5/8X5,G8,G,HEX SOCKET116878G5
1NUT,HX,5/8,G115970G6
1WASHER,FLAT,5/8 X 1 3/4, G118052G7
1SPRING,DIE,1 1/4 ODX9/16X1 1/2,B117459B8

4

5

1

2

3

8

7
6

UNDERLYING PANEL
(SEE NOTE 1)

SEE NOTE 2

SPRING (ITEM 8) SHOULD BE
COMPRESSED 1-3 [1/16"-1/8"].

NOTES:
1.  UNDERLYING PANEL IS ANOTHER FENDER PANEL. IN THE
     CASE OF THE LAST FENDER PANEL, THE UNDERLYING PANEL
     COULD BE A BACKUP SIDE PANEL, EXTENSION PANEL, OR
     TRANSITION PANEL.
2.  THERE IS TO BE A 20 [.78"] MAX. GAP BETWEEN ANY FENDER
     PANEL AND THE UNDERLYING PANEL.

Revision Date Rev By Chk. App.

DIAPHRAGM SPACING WAS FRONT TO FRONT. 11/26/01 H DDWJME DMO
8 WAS 2021611-0000, 7 QTY WAS 4.0 4/22/04 I DK JME AC
REDRAWN, PART NO. WAS 3540040-0000. 5/4/11 - DK / /
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TAU-II®

Redirective Non-Gating Crash Cushions

•	 Shields	Multiple	Width	Hazards
•	 Partially	Reusable	Design
•	 Quick	and	Easy	to	Install
•	 NCHRP	350	Accepted

ROAD SAFETY PRODUCTS



1  Nose Cover
2  Energy Absorbing Cartridge
3  Backstop
4. Diaphragm
5. Thrie-Beam Slider Panel

PHYSICAL SPECIFICATIONS
Classification R-NG
TL-3 Length 7	m		 (23’	1”)
Width 0.7	-	3	m		 (27	-	102”)
Height 800	mm		 (31	1/2”)
TL-3 Weight 1129	kg		 (2489	lb.)
Test Level NCHRP	350	TL	2	/	3

1

Barrier Systems Sales & Service  •  3333 Vaca Valley Pkwy.  •  Vacaville, CA 95688  •   +1 707.374.6800, U.S. Toll free 888.800.3691 • www.barriersystemsinc.com  
General details for the TAU-II System are subject to change without notice to reflect improvements and upgrades. 

Additional information is available from Barrier Systems, Inc. © Lindsay Transportation Solutions PT # TAU04-100111

What needs to be replaced after a  
design impact?

Typically	only	the	damaged	cartridges	will	
need	to	be	replaced.		The	Nose	and	slider	
panels	are	designed	to	withstand	multiple	
design	impacts.

What type of foundation is needed for 
the Universal TAU-II System?

A	152	mm	(6”)	reinforced	concrete	pad	
is	required.	The	TAU	System	can	also	be	
ordered	to	be	installed	on	asphalt.

What transitions are available?

Since	TAU-II	transitions	are	non-proprietary,	
any	approved	thrie	beam	barrier	transition	
will	fit.

Can the TAU-II System be used for  
low and high speeds?

The	TAU-II	System	is	designed	for	speeds	
from	50	to	113	km/h	(31	to	70	mph)

FEATURES
•	 Minimum	number	of	anchors	

needed	to	secure	system

•	 Can	be	installed	over		
expansion	joints

•	 Low	profile	foundation	ideal	for	
deployment	on	bridge	decks

•	 Numerous	transition	options

•	 Low	priced	replacement	
components

•	 Reusable	nose	standard

•	 Uses	standard,	non-proprietary	
transitions	

DESIGNED TO SHIELD MULTIPLE WIDTH HAZARDS
The	Redirective,	Non-Gating,	(R-NG)	TAU-II	Crash	Cushion	Family	consists	of	a	full	line	
of	Systems	designed	to	meet	the	requirements	of	NCHRP	Report	350,	TL-2	&	TL-3.	The	
system	is	available	in	lengths	and	capacities	for	both	low	and	high	speed	applications	
(50-113	km/h,	30-70	mph).	The	TAU-II	System	can	shield	hazards	with	widths	up	to	2.6	m	
(102”).	The	TAU-II	System	is	ideally	suited	for	roadway	hazards	such	as	the	ends	of	rigid	
concrete	barriers,	steel	barrier,	bridge	piers,	signs,	etc.	Ease	of	installation,	low	profile	
foundation,	numerous	transition	options,	and	low	priced	replacement	components	after	
an	impact	make	the	TAU-II	System	ideal	to	shield	most	roadside	hazards.

The TAU-II System uses disposable, 
inexpensive cartridges and 

telescoping panels making the 
System easy to reset after a  

design impact.

3
4

5
2

TAU-II® REDIRECTIVE, NON-GATING CRASH CUSHIONS

Distributed By:



Product Specification 
 
 

Redirective, Non-Gating, Crash Cushion 
 

I.  General 
 
The system is a Redirective, Non-Gating Crash Cushion in accordance with the 
definitions in the National Cooperative Highway Research Program Report 350 (NCHRP 
350).  The system shall have been tested and perform in an acceptable manner in 
accordance with the guidelines of NCHRP 350 at Test Level 3. 
 
II. Performance 
 
The TL-3 system when attached properly in accordance with the manufacturer’s 
instructions, shall be capable of safely redirecting or stopping a 2000 kg (4400 lb) pick-
up truck and an 820 kg (1800 lb) car impacting the system at 100 km/hr (62.1 mph).   
 

A. An eight bay narrow or seven bay wide system shall be able to meet the 
recommended criteria set forth in  NCHRP 350 for Test Level 3, Redirective, 
Non-Gating Crash Cushions. 

 
III Performance Requirements 

1.  Products shall meet the following criteria to assure effectiveness, safety, 
                 reliability, and maintenance. 
 

A. A benefit cost analysis shall be performed by the agency. Manufacture to 
supply test data from NCHRP 350 testing. This data shall include parts 
damaged and approximate cost for replacement parts in each test. 

B. Units must be repairable on site from any NCHRP 350, Test Level 3 impact 
conditions in less than two hours. 

C. Units shall be capable of on site modifications to accommodate future changes 
to the design speed of the road. 

D. Units shall have an open architecture to prevent the accumulation of debris 
that could reduce performance. In colder climates closed architecture could 
render units inoperable. 

E. Systems shall be designed so the parts are interchangeable on different size 
units. 

F. Manufacture must be approved and supply all of the different widths and 
lengths used system wide so as to reduce parts inventory. 

G. Units shall be designed to use friction and energy absorbing cartridges to 
decelerate vehicles. No mechanical moving parts that may be affected by, 
wear, damage, weather or roadside debris. 

 
 



        
IV. Description of System  
 

A. The crash cushion is made up of independent collapsible bays that are guided 
and supported by high strength galvanized steel cables.  The system’s energy 
capacity is provided by an array of Energy Absorbing Cartridges.  The 
systems shall be made up of the following components and shall be fabricated 
from materials conforming to the following specifications: 

 
1. The Base of the system consists of two cables, a Back Support and 

Front Cable Anchor.  The Front Cable anchor has (8) anchoring points.  
The Compact Back Support is secured with (13) anchor points and the 
PCB Back Support and Rear Cable Anchors are also secured with 13 
anchor bolt when anchored into PCC..   

 
a. All steel structural components of the Front 

Cable Anchor and Backstop assemblies shall be 
fabricated from mild steel in conformance with 
ASTM A-36 specifications.  These components 
are hot dipped galvanized per ASTM A-123. 

 
b. The steel cables shall be at least 25 mm (1 in) 

diameter and galvanized in accordance with 
ASTM A-603. 

 
2. Front and Middle Supports separate each independent collapsible bay.  

Cable Guides bolt to the Middle Supports, capturing the cables and 
connecting the bays to the Base.   

 
a. All steel supports and cable guides shall be 

fabricated from mild steel in conformance with 
ASTM A-36 specifications.  These components 
are hot dipped galvanized per ASTM A-123. 

 
3. Each Bay is enclosed on the sides with Sliding Panels. Sliding Bolts 

fasten the panels to the Front and Middle supports.  End Panels are 
attached to the Back Support and the last bay’s Sliding Panels through 
Pipe Panel Mounts and provide transition mounting points.  The Pipe 
Panel Mounts are bolted to the back support.   

 
a. Steel panels are to be fabricated from steel that 

conforms to the requirements of AASHTO M180 
Class B. 

 
b. Sliding Bolts are to be cast iron and galvanized 

per ASTM A-123. 



 
c. Steel Pipe Panel Mounts shall be fabricated from 

mild steel in conformance with ASTM A-36 
specifications. 

 
4. Flexible Front Support Legs and a Nose Piece. The Nose Piece utilizes 

a bushing to provide proper clamping characteristics. 
 

a. The front support legs shall be fabricated from 
synthetic or natural rubber or polyurethane. 

 
b. The Nose Piece shall be fabricated from 

polyurethane. 
 
 

5. Two types of Energy Absorbing Cartridges provide the systems energy 
absorbing capacity.   

 
a All plastic parts shall be molded from High Density 
Cross-linked Polyethylene with a Brittle Temperature of 
less than –40 degrees C, as per ASTM testing methods.  

 
6. All fasteners. 
 

a. All fasteners shall be Class 5.8 (Grade2) or 
greater and Galvanized in accordance with 
ASTM 153. Washers shall be hardened and 
galvanized. All Stainless steel fasteners are class 
A2-50 or greater in accordance with ASTM F-
738M. 

 
 

B. The system should be available in various capacities, each requiring a specific 
configuration of Energy Absorbing Cartridges (Types A and B).  

 
C. The system shall require attachment to a foundation.  Anchoring of the system 

will require attachment in accordance with the manufacturer’s drawings and 
instructions. Anchor capacity will require 12000 kg (25000 lb) pull out and 
8500 kg (19000 lb) shear strength. 

 
D. The system shall be assembled, installed, and refurbished in accordance with 

the manufacturers instructions. 
 

E. Ensure that restoration and or repair from impacts falling within the range 
described in NCHRP 350, Test Level 3, can be accomplished without 
removing the unit from the original location. 



 
F. The attenuator supplied must be designed in a way that will take no longer 

than two hours to repair (including any traffic control) when damaged by a 
front end impact of a full sized vehicle or pick up truck as per NCHRP 350 
Test Lever 3. Furthermore, all repairs must be made on site without the use of 
specialized heavy equipment nor normally found at a standard maintenance 
yard. 

 
G. A minimum of two complete spare parts kits will be supplied for each system 

installed. The spare parts kit shall be recommended by the manufacture to 
restore the system to it’s original condition after any NCHRP 350, Test Level 
3 impact conditions. 

 
H. After side impacts, within the NCHRP 350 Test Level 3 design parameters, 

the unit must remain capable of sustaining an additional side impact or a head-
on impact at full design velocity. 
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