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Appendix A -Bill of Materials - X-Lite Tangent, MGS 37’ 6”

Item Description Full System Kit Only

BSI-1310024-00 XLITE,CRIMPED POST SLOTS,GALV 1.00 1.00

BSI-1310027-00 XLITE,CRIMPED POST HOLES,GALV 1.00 1.00

BSI-1012086-00 POST II, X-LITE, GALV 1.00 1.00

BSI-1012078-00 LINE POST,X-LITE,GALV 3.00 -

BSI-1012103-00 IMPACT HEAD,X-LITE, GALV 1.00 1.00

BSI-1012093-00 SLIDER PANEL,FRONT,XLITE,GALV 1.00 1.00

BSI-1012090-00 Slider Bracket, X-Lite 1.00 1.00

BSI-1012096-00 BACK SLIDER PANEL,X-LITE,GALV 1.00 1.00

BSI-1012097-00 Ground Strut, X-Lite 2.00 2.00

BSI-1012098-00 Ground Strut Angle 1.00 1.00

BSI-1012104-00 Cable Anchor Assembly, X-Lite 1.00 1.00

K080123 Kit, X-Tension Shear Bolt, 2.00 2.00

BSI-1102027-00 WASHER,SQUARE,X-LITE,GALV 1.00 1.00

B090534 W-Beam Composite Blockout 8in, 4.00 -

4001115 Guardrail Bolt 5/8-11x 1 1/4 16.00 -

2000464 Bolt CH 5/8-11x1 1/2 Gr5 MGal 2.00 -

2000465 Bolt CH 5/8-11x9 Gr5 MGal 4.00 -

4001116 Guardrail Nut Recessed 5/8-11 26.00 -

2001580 Wshr 1" F436 Structural 1.00 -

4000443 W-Beam Guardrail RWM02a 3.00 -

BSI-1312100-00 Soil Plate 1.00 1.00

2000220 C-Scr HH 5/8-11x3 1/2 Gr5 MGal 2.00 2.00

2001636 Wshr 5/8 F436 Struct MGal     4.00 4.00

2000312 Nut HX 5/8-11 Gr5 Mgal 2.00 1.00

BSI-1303005-00 Bracket, X-Lite, Cable Retenti 1.00 1.00

BSI-1310016-KT Transition Kit, MGS, X-Lite 1.00 1.00

- . / 0 1 2 2 1 0 - 3 . 4 1 . 5 1 2
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Product Specification 

 
ABSORB 350TM TL-3 

Non-Redirective, Gating, Crash Cushion 
Applied to Permanent and Portable Concrete Barrier 

 
 
I.  General 
 
The ABSORB 350TM TL-3 System is a Non-Redirective, Gating, Crash Cushion in 
accordance with the definitions in the National Cooperative Highway Research Program 
Report 350 (NCHRP 350).  The system shall be tested and perform in an acceptable 
manner in accordance with the guidelines of NCHRP 350 at Test Level 3 (100 km/h). 
 
 
II.  Performance 
 
The ABSORB 350 is designed to absorb the impact energy of an errant vehicle in 
accordance with NCHRP 350 guidelines for Non-Redirective, Gating, Crash Cushions.  
The system is designed to be attached to Permanent Concrete Barrier and Portable 
Concrete Barrier with section lengths of at least 3.1 meters (10 feet).  When attached in 
accordance with the manufacturers instructions, the ABSORB 350 system is capable of 
safely stopping a 2000 kg (4400 pound) pickup truck impacting the system at 100 km/h 
(62.3 mph) and 0 degrees and an 820 kg (1800 pound) compact vehicle impacting the 
system at 100 km/h (62.3 mph), 0 degrees and with an offset of the vehicle and system 
centerlines of one-fourth the vehicle width. 
 
A.  When properly installed according to the manufacturer's recommendations the 
ABSORB 350 system shall be fully tested to and meet the recommended structural 
adequacy, occupant risk, and vehicle trajectory criteria set forth in NCHRP 350 for Test 
Level 3 Non-Redirective, Gating Crash Cushions (NCHRP 350 TL-3): 
 

1.  Impact at 0 degrees at w/4 offset (centerline of vehicle offset 1/4 width of 
vehicle from centerline of system) at 100 km/h with an 820C vehicle. This is Test 
3-40 of NCHRP 35.

TB 000611 Rev. 1 
Page 1 of 8 
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2. Impact at 0 degrees into center nose of device (0 offset from centerline of 
vehicle) at 100 km/h with a 2000P vehicle.  This is Test 3-41 of NCHRP 350. 

 
3.  Impact at 15 degrees into center nose of device (0 offset from centerline of 
vehicle) at 100 km/h with an 820C vehicle unless the Federal Highway 
Administration, due to acceptable performance in test 3-40, waives this test.  This 
is Test 3-42 of NCHRP 350. 

 
4.  Impact at 15 degrees into center nose of device (0 offset from centerline of 
vehicle) at 100 km/h with a 2000P vehicle.  This is Test 3-43 of NCHRP 350. 

 
5. Impact at 20 degrees along the side of the unit (with the centerline of the 
vehicle aligned with the centerline of the attachment of the barrier and the 
ABSORB 350™) at 100 km/h with a 2000P vehicle.  This is Test 3-44 of NCHRP 
350 as modified by the Federal Highway Administration. 

 
B. The impact velocity of a hypothetical front seat passenger against the vehicle interior 
as calculated from the longitudinal vehicle acceleration and 600 mm [23 5/8 in] forward 
displacement, and the lateral vehicle acceleration and 300 mm [1 ft] lateral displacement 
shall be less than 12 m/s (39.3 ft/s] and the highest 10 ms average vehicle acceleration in 
the longitudinal and lateral directions subsequent to the instant of hypothetical occupant 
impact shall be less than 20 g’s in NCHRP 350 tests 3-40, 41, 42 and 43. 
 
 For TL-3 impacts detached debris shall not show potential for penetrating the vehicle 
occupant compartment or presenting a hazard to other traffic, pedestrians, or workers in a 
work zone. The vehicle shall remain upright during and after the collision although 
moderate roll, pitch and yaw may occur. 
 
 
III. Description of System 
 
A. The ABSORB 350 system shall be made up of the following components and the 
system shall be fabricated from materials conforming to the following specifications: 
 

1. ABSORB 350 Energy Absorbing Element – Each element of the system shall 
be composed of a plastic container, steel side bars, end plate/ hinge 
assemblies, an evaporation prevention cap with tether and appropriate 
fasteners.  The overall dimensions of the assembled element are 610 mm (24 
inches) wide, 812 mm (32 inches) tall and 1000 mm (39 1/2 inches) long, as 
shown in the attached drawing (B000524).  Each element of the system shall 
weigh approximately 50 kg (110 pounds) when empty and 325 kg (717 
pounds) when filled.  The first element of the assembled system should 
always be empty of fluid with the evaporation prevention cap installed.  All 
other elements of the system should be filled with fluid in accordance with the 
installation instructions and the evaporation prevention cap shall be securely 
installed.  All elements shall be attached in accordance with the installation 
instructions and drawings supplied by the manufacturer. 
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a. The plastic elements shall be molded from Linear Low Density 

Polyethylene. 
 
b. All steel sidebars, end plate/hinge assemblies shall be fabricated from 

mild steel in conformance with ASTM A-36 specifications. 
 

 
c. The evaporation prevention cap shall be molded from low density 

polyethylene 
 
2. ABSORB 350 Nose Piece – Each ABSORB 350 system shall contain one 

Nose Piece at the front of the system.  The Nose Piece is approximately 620 
mm (24 3/8inches) wide, 825mm (32 1/2inches) tall and 610mm (24 inches) 
long, as shown in the attached drawing (B000526).  The Nose Piece shall 
weigh approximately 60 kg (132 pounds) and shall be attached to the first 
Energy Absorbing Element in accordance with the installation instructions 
and drawings supplied by the manufacturer. 

 
a. The Nose Piece shall be fabricated from mild steel in conformance 

with ASTM A-36. 
 
b. The Nose Piece shall also have an aluminum skin on the front portion 

to provide an aesthetic cover and a place for attaching traffic control 
signage, if needed.  This skin shall be fabricated from 5052 H32 in 
conformance with ASTM B209 and shall be attached to the steel 
portion of the Nose Piece with adhesives and pop rivets. 

 
3. ABSORB 350 Transition Hardware for PCB – The transition configuration is 

as shown in the attached drawing B000608.  
 
a. PCB Transition Hardware is fabricated from mild steel in conformance 

with ASTM A-36 as shown in the attached drawing (B000531).  The 
steel components shall weigh approximately 80 kg (176 pounds).  

 
 
B.  Attachment of the ABSORB 350™ system to PCB systems shall require nine (9) 
Energy Absorbing Elements.  Assembly should be in compliance with the manufactures 
drawings and written instructions. 
 
C.  The ABSORB 350™ system shall be able to be refurbished after a NCHRP 350 type 
impact in less than 1 hour with two people, an adequate fluid supply and refurbishment 
materials. 
 
D.   The ABSORB 350™ system shall not require attachment to a foundation.  
Attachment to the PCB system will require attachment in accordance with the 
manufacturer’s drawings and instructions. 
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E. The ABSORB 350™ system shall be assembled and filled with fluid in accordance 
with the manufacturers instructions.  If there is a possibility that the fluid in the system 
could freeze due to low temperatures, proper antifreeze agents should be used in 
accordance with local standards and environmental regulations. 
 
IV.  Application of Safety Appurtenances 
 
Highway safety appurtenances should be applied to hazardous sites in accordance with 
the guidelines and recommendations in the American Association of State Highway 
Transportation Officials (AASHTO), “Roadside Design Guide,” 1989, and other Federal 
Highway Administration and State Department of Transportation requirements.  
Placement and use of the ABSORB 350 system should comply with these specifications 
and guidelines. 
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 PORTABLE 
TL-2 & TL-3 
END 
TREATMENT

SAVING LIVES BY DESIGN® 

 www.energyabsorption.com

ACZ-350™

ACZ-350ACZ-350™™  

EASY CLEAN-UP
NARROW PROFILE  
MINIMUM INTRUSION
LOW COST/ AFFORDABLE
QUICK/EASY TO MOVE

  OVERVIEW
s ease of useThe ACZ-350 System combiness

edirectiveand NCHRP 350, gating, non-ree

erformance TL-2 and TL-3 crash cushion pee

s partially for work zone protection.  This

be easilyreuseable crash cushion can bb

h No Roadway transported, and installed with

Anchors.

FORMANCESUPERIOR IMPACT PERFF
350 systems The unique design of the ACZ--3

mpacting protects errant drivers from imm

o containsconcrete barrier ends, and alss

ng into the the errant vehicle from vaultin

workzone.

FEATURES AND BENEFITS

  No Vaulting➜

 Safely contains errant vehicle➜

 Accommodates impacts up to 2,000 kg, ➜

  (4,500 lbs) traveling at speeds up to 100  

  km/h (62 mph)

 Simple and Fast Installation➜

 Protects Permanent or Temporary, Steel or  ➜

  Concrete Barrier

  Ideal for Work Zones➜

 No Foundation or Anchoring➜

NON-REDIRECTIVE, GATING CRASH CUSHION SYSTEM

All Crash Cushions defi ned as Non-redirective and Gating require a clear zone.  Clear Zones are areas 

behind the crash cushion that NO workers, machinery, obstructions or other debris could interfere with 

an errant vehicle.  This area should also remain relatively fl at.  If there are any questions or concerns, 

please contact your local Energy Absorption Systems, Inc. representative.
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ACZ-350 SYSTEM 
GENERAL SPECIFICATIONS 

 
I. GENERAL 
 

A. The ACZ-350 is especially suited for use with Portable Concrete 
Median Barrier (PCMB).  When assembled as specified by the 
manufacturer, the components of the ACZ-350 shall provide an 
integral non-redirecting crashworthy end treatment. 

 
 
B. All elements, components, and subassemblies of the ACZ-350 

shall be designed, manufactured, and/or supplied by Energy 
Absorption Systems, Inc., of Chicago, Illinois. 

 

II. DESCRIPTION OF THE SYSTEM 
 

A. The ACZ-350 TL-3 system shall consist of a nose, four water 
filled barrier sections, and a transition.  

 
1. The nose segment shall be constructed of 14 ga steel, free 

of water and connect to the lead barrier sections. 
 

2. Barrier sections shall be composed of the following: 
 

a) Each barrier section shall be constructed of a 
lightweight, recyclable, linear low density 
polyethylene plastic shell, with UV stabilizers and 
antioxidants, designed to accept water ballast. 

 
b) The approximate physical dimensions and 

capacities of the barrier section shall be:  length 
(pin to pin) 2019 mm [79.5 in.];  width: 546 mm [21 
1/2 in.];  height: 826 mm [32 1/2 in.].  

 
c) Barrier sections shall be constructed in yellow, 

white or workzone safety orange colors for high 
visibility. 

 
d) Each barrier section shall be equipped with a bent 

1/8” steel piece recess in the top of the section, for 
suitable tensioning and compressive 
characteristics. 
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e) Each barrier section shall be constructed to 

interact with an impacting vehicle.  
 

f) The ends of each barrier section shall be 
constructed with vertically aligned knuckles which 
interlock with those of abutting sections and 
accept a 51 mm [2 in.] dia. hollow steel connecting 
pin.  The connecting pin shall be constructed to 
securely connect adjoining sections and their 
respective bent 1/8” steel pieces.   A galvanized 
bolt, lock washer, and 102mm [4 in.] washer will 
retain the pin for suitable impact performance.    

 
g) Each barrier section shall be constructed with 

elevated forklift openings to allow for mechanical 
lifting when empty or full. 

 
h) Each barrier section shall be constructed with two 

127 mm [5 in.] diameter quick fill openings with 
covers, and a 38 mm [1 1/2 in.] diameter rapid 
release gate valve to allow quick draining of the 
water ballast.  A reflectorized fill level indicator 
shall be constructed in the top of each section to 
allow quick verification that the section is 
adequately full of water ballast.  

 
i) The back two barrier sections shall include an 

internal galvanized steel framework and four 
strap assemblies recessed into the ribbed sidewalls 
to provide additional rigidity during impacts. 
Empty weight: 64 kg [140 lb.]; water ballast: 549 
liters [145 gallons]. Weight when filled shall be 
approximately 612kg (1350 lbs).  Weight does not 
include strap assemblies or connections. 

 
 

j) The front two barrier sections shall not include an 
internal galvanized steel framework or four strap 
assemblies recessed into the ribbed sidewalls to 
ensure proper performance during impacts. Empty 
weight: 45 kg [99 lb.]; water ballast: 549 liters [145 
gallons]. Weight when filled shall be 
approximately 595kg (1312 lbs). 
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3. ACZ-350 Transition Section 
a) The transition section shall be constructed of 

galvanized steel. 
 
b) The approximate physical dimensions of the 

transition section shall be:  length (pin to pin) 510 
mm [20 in.]; width: 621 mm [24.5 in.]; height: 813 
mm [32 in.];  

 
c) The section shall attached to the PCMB with two 

¾” B7 all thread rods, four flat washers, four lock 
washers, and four nuts, in addition to a connection 
pin and two threaded “U” shaped fasteners.    

 

III. PERFORMANCE CRITERIA 

 
A. The ACZ-350 System is a narrow, non-redirective, gating crash 

cushion and shall have been tested and evaluated per the 
criteria set forth in the National Cooperative Highway Research 
Program Report 350 (NCHRP-350) in accordance with TL-3 
criteria.  An FHWA acceptance letter shall be available 
authorizing its use on the National Highway System. 

 

IV. DESIGN AND SELECTION CRITERIA 

 
A. Design, selection, and placement of the ACZ-350 System should 

conform with applicable guidelines in: 
 

1. U.S. Department of Transportation, Federal Highway 
Administration, "Manual on Uniform Traffic Control 
Devices", Washington, D.C.  U.S. Government Printing 
Office, 2003 and all subsequent revisions.  

2. American Association of State Highway and 
Transportation Officials, "Roadside Design Guide", 
Washington, D.C.   AASHTO, January 2002 and all 
subsequent revisions.  

 
B. Installation of the ACZ-350 System shall be accomplished in 

accordance with the recommendations of Energy Absorption 
Systems, Inc., and the ACZ-350 manual. 



DISTRIBUTED BY:

 35 East Wacker Drive •  Chicago, IL 60601
Tel:  (312) 467-6750  •  Fax:  (312) 467-9625
www.energyabsorption.com

  www.quixtrans.com 

EASY DEPLOYMENT AND REMOVAL 
The ACZ-350 System can be easily unloaded and positioned without 

cranes or heavy equipment. Deployment involves three simple steps:

1. Unload

2. Position and pin barrier sections.

3. Fill Segments with water

SPECIFICATIONS  TL-3 

Length    31’-7” (9.6 m)

Width   1’-10” (.6m)

Height  2’ 9” (.8m)

Weight (empty)  1350 lbs

Weight (full)  6160 lbs

ACZ-350™

ACZ-350ACZ-350™™  

1) STEEL TRANSITION TO MULTIPLE CONCRETE OR STEEL BARRIERS

3) WATER-FILLED PLASTIC 

2) WATER-FILLED, STEEL RE-INFORCED, PLASTIC SEGMENTS

2

3

4) INTEGRATED STEEL NOSE

TL-3  ACZ350

1

4

DISTRIBUTED BY:

Height  

Weight (empty)  1350 lbs

Weight (full)  6160 lbs

ACZ-350™

1) STEEL TRANSITION TO MULTIPLE CONCRETE OR STEEL BARRIERS

3) WATER-FILLED PLASTIC 

2) WATER-FILLED, STEEL RE-INFORCED, PLASTIC SEGMENTS

3

4) INTEGRATED STEEL NOSE

TL-3  ACZ350

2

1

4
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REACT 350® (36") 

GENERAL SPECIFICATIONS 

 

 

I. GENERAL 

All REACT 350 (Reusable Energy Absorbing Crash Terminal 350) shall be produced by 
Energy Absorption Systems, Incorporated, of Chicago, Illinois.   

 
II. DESCRIPTION OF SYSTEM 

 

A. General 

 
REACT 350® refers to a family of reusable crash cushions made up from arrays 
of cylinders that have the ability to recover a major portion of their shape, 
position, and capabilities after being impacted. Transitions are available and may 
be required depending on the site conditions.  

 
B. Component Description 

 
1. The cylinders shall be made of high molecular weight, high-density 

polyethylene (HMW/HDPE). Each cylinder shall be nominally 915 mm [36"] 
in outside diameter and 1.22 m [48"] high. The wall thickness of the cylinders 
may vary from 20 mm [.8"] to 43 mm [1.8"]. Cylinder color shall be black. 

 
2. The REACT 350 (36") shall have a restraining cable system consisting of 

heavy galvanized steel wire rope on each side of the system. 
 

3. Two options for backups are available for the REACT 350 (36"). 
 

a. The Self-Contained Backup Assembly has a cable system that begins and 
ends at the front anchor and is looped through an adjustable tensioning 
device on the sides of the backup, thus providing two cable strands on 
each side of the unit.  
 

b. The Side Mounted Anchor System is designed to be anchored to an 
existing concrete block. The system shall have two sets of cable strands on 
each side of the System, thus providing four cable strands on each side of 
the System. 

 
C. Material Specifications 
 

1. Metal work shall be fabricated from either MI020 Merchant Quality or ASTM 
A-36 steel. After fabrication, metal work shall be galvanized in accordance 
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with ASTM A-I23. All welding shall be done by or under the direction of a 
certified welder. 

 
2. The System shall be assembled with galvanized fasteners. All bolts, nuts and 

washers shall be Commercial Quality "American National Standard" unless 
otherwise specified. 

 
III. PERFORMANCE CRITERIA 
 

A. The REACT 350® (36") System shall perform as a re-directive, non-gating crash 
cushion as specified in the National Cooperative Highway Research Program Report 
350, 1993, (NCHRP 350). 

 
1. The REACT 350 (36") Nine Row System shall perform as specified in 

NCHRP 350 when impacted at a speed of 100 km/h (62 mph). 
 

2. The REACT 350 (36") Six Row System shall perform as specified in NCHRP 
350 when impacted at a speed of 90 km/h (55 mph). 

 
3. The REACT 350 (36") Four Row System shall perform as specified in 

NCHRP 350 when impacted at a speed of 70 km/h (43mph). 
 

4. The REACT 350 (36") System will be able to withstand multiple impacts 
without cylinder replacement. All cylinders require replacement when the 
REACT 350 (36") System cannot be pulled out and held at 90% of its original 
length. It is anticipated that the plastic cylinders will survive in a highway 
environment for a period ranging from 10 to 15 years unless damaged due to 
impacts. To ensure full impact performance the unit shall require inspection 
after each impact and shall be pulled out to its original length. 

 
B. Evaluation Criteria 

 
1. For head-on impacts into the nose, a REACT 350 (36") System shall be 

specified that is capable of meeting the Occupant Risk Criteria as 
recommended in NCHRP 350. For vehicles weighing between 820 and 2000 
kg [1810 and 4410 lbs.], the theoretical impact velocity of a hypothetical 
front seat passenger against the vehicle's interior (calculated from vehicle 
acceleration and 660 mm [24"] forward displacement) shall be less than 12 
m/s [39.4 ft/sec]. In addition, the vehicle's highest 10 millisecond average 
acceleration subsequent to the instant of the hypothetical passenger impact 
shall be less than 20 G's. 

 
2. The REACT 350 (36") Nine Row System shall be capable of redirecting 2000 

kg [4,410 lb.] vehicles that impact the sides of the system at speeds up to 100 
km/h [62 mph] at angles of 20° for both right-way and wrong-way impacts 
(angles measured from system's longitudinal centerline) assuming appropriate 
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transition hardware is properly installed. The REACT 350 (36") Nine Row 
System shall be capable of redirecting 820 kg [1,810 lb.] vehicles that impact 
the sides of the system at speeds up to 100 km/h [62 mph] at angles of 15°. 

 
3. The REACT 350® (36") System shall be designed and constructed so no solid 

debris is present from the system that can create a hazard on the roadway 
after either head-on or side angle design impacts. 

 
4. The TL-3 (100 km/hr) version of the narrow REACT shall be capable of 

protecting against multiple head-on impacts (NCHRP 350 tests 3-30, 
followed by 3-31, then another 3-31) without requiring any resetting or 
repair.  This test series demonstrates the ability of the REACT to not only 
self-restore, but also continue to meet NCHRP 350 without refurbishment. 
Despite these test results Energy still recommends unit inspections after 
impacts and refurbishment as needed and does not suggest the REACT is 
maintenance free.  

 
 

IV. TEST CRITERIA 
 

The REACT 350 (36") Nine Row System shall have been fully tested per the 
recommended criteria set forth in the National Cooperative Highway Research Program 
(NCHRP) Report 350, 1993, Test Level 3 for re-directive, non-gating terminals and crash 
cushions. 

 

V. DESIGN AND SELECTION CRITERIA 
 

A. Design, selection and placement of crash cushions shall conform to The American 
Association of State and Highway and Transportation Officials (AASHTO) 
Publication, "Roadside Design Guide" 1996. 

 
B. Installation of REACT 350 (36") Systems shall be accomplished in accordance with 

the recommendations of Energy Absorption Systems, Inc. 



 
Reusable Energy Absorbing Crash Terminal



The World’s Only 

Speed-Dependent 

Crash Attenuators.

SMART CUSHION INNOVATIONS
TM

S C I  P r o d u c t s  I n c .

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



The Smart Cushion Innovations (SCI) crash attenuator is a revolutionary, speed-dependent product 

that varies stopping resistance during an impact. The Smart Cushion Innovations (SCI) crash 

attenuator allows lighter and slower-moving vehicles to have longer ridedown distances and lower 

ridedown G forces.

Unlike fi xed-resistance attenuators, the Smart Cushion Innovations (SCI) attenuator does not reach maximum 

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

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

as outstanding durability before, during and after an impact.

The SCI 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 traffi c and causing 

secondary accidents. This is the lowest angle of exit for any redirective 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 SCI was specifi cally designed for durability and resetability to enable resets to be performed in less than one hour. After a frontal impact, 

an experienced crew can perform the two-stage reset in less than 45 minutes. Side impacts within NCHRP 350 specifi cations should 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 traffi c, as well as lower costs for traffi c control, replacement parts and labor.

Ready To Install

SCI attenuators come fully assembled for a pick-and-set install. A typical installation can be performed in less than 1-1/2 hours. The units require 

no backstops for permanent or temporary construction applications.

NCHRP 350 Test Results

All NCHRP 350 tests were performed on the same unit in 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 Attenuators

SMART CUSHION INNOVATIONS
TM
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“It’s a very easy installation. We set the SCI impact attenuator with a truck-mounted 

crane, drove into the concrete surfacing and then did some epoxy work. The installation 

went real well and took about an hour. It would normally take longer for a different 

type of system. SCI manufactures a quality product and I’m sure they save many lives.”

— Tyler Chicoine, Garcia-Chicoine Enterprises Inc., Lincoln, Nebraska

eusability.

“The SCI100GM unit has experienced three hits 

in a very short period. The fi rst was well above the 

NCHRP 350 criteria. The crash used every bit of the 

capacity the unit has and I believe the driver survived 

because of the performance of the unit in extreme 

circumstances. The next two hits were within 

the NCHRP 350 criteria and the unit functioned 

as designed with very little repair cost. As we gain 

experience in resetting units, the job can be 

accomplished in less than 30 minutes for a majority 

of hits. Damage to the unit for the last two hits was 

limited to the shear pins and the chevron plate.”

— Ron Jones, Traffi cade Services Inc., Phoenix, Arizona

Repair Costs

Based on NCHRP 350 Test results, the SCI100GM required the 

following parts and labor:

 NCHRP 350 TEST LEVEL III 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 our Test Level 2 (45 MPH) attenuator and the SCI100GM is our Test Level 3 (62 MPH) attenuator. Both attenuators can protect a wide 

range of hazards including bridges, median barriers and highway signs.

2

The fi rst 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. 

Our panels are over 90% stronger 

than curved profi les. The profi le 

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 

a G90 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 new design withstands 

side impacts with no damage. 

It also allows individual 

replacement of the support 

frames.

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 controlled ridedown by 

applying the necessary 

resistance required based 

on the speed of the vehicle.

afety..
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.

3

Weights are for attenuators only



Highlights

Safety Benefi ts

Variable force (speed-dependent), not fi xed force, provides consistent deceleration during ridedown.

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

Low angle of exit on side impacts (<1°) to keep vehicle from defl ecting back into traffi c.

Quick and easy resetting for reduced worker exposure to traffi c.

Reduced out-of-service time to maximize highway safety.

Cost Benefi ts 

Minimal replacement parts requirement reduces spare parts inventory and parts costs.

Quick, easy resetting reduces labor and traffi c control costs.

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

fatigue from multiple impacts.

Low life cycle cost benefi ts increase dramatically as impacts occur.

SMART CUSHION INNOVATIONS
TM
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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 

9402 Asphalt Anchor Kit for SCI100GM

9453 Concrete Anchor Kit for SCI70GM

9454 Asphalt Anchor Kit for SCI70GM

Accessories

9406 Shear Bolt                

9424 Delineator Panel Yellow Test Level 3         

9456 Delineator Panel Yellow Test Level 2         

9439 Epoxy 22 oz. Cartridge Required for Attenuator Part No. 9400=4/9450=12/9451=3/9452=9 

9440 Nozzle Epoxy Mixing – 1 nozzle required per cartridge

9444 Spare Parts Kit  Test Level 3

9458 Spare 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

Call for other transition design availability

About Work Area Protection Corporation

Work Area Protection Corporation is the international leader in traffi c 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 those products with 

knowledgeable, personalized customer service and strong distributor support.

SCI Products Inc.
P e r m a n e n t  M e s s a g e  B o a r d s   •   A t t e n u a t o r s   •   S p e e d  A w a r e n e s s  P r o d u c t s   •   L E D  S i g n a l s   •   A d v a n c e d  W a r n e r s

Transition 24” Concrete

WAP 0905 ATT©2005 SCI Products Inc.

Distributed by:

Disclaimer
This product is only intended for use as a redirective impact attenuator. Installations must be performed according to manufacturer’s specifi cation. Improper installations, 
modifi cations or unintended use creates a hazardous condition that can cause personal injury, property damage or death. Any modifi cation or unintended use of this 
product shall immediately void all manufacturers’ warranties. SCI Products Inc. disclaims all liability for injuries to persons or property resulting from any modifi cations to, 
unintended use of or unspecifi ed installation of this product.

Designs are subject to change without notice.
SMART CUSHION INNOVATIONS is a trademark of SCI Products Inc.
PATENT PENDING.

Transition 24” Jersey Barrier

Work Area Protection Corp.
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
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Heather Grove 
Laboratory Supervisor 
City of Manteca WQCF 
1001 W. Center St. 
Manteca, CA 95337 
Direct: (209)456‐8473 
Fax: (209)923‐8990  
hgrove@ci.manteca.ca.us 
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Lian, Joe@DOT

From: Ha, Daniel K@DOT
Sent: Wednesday, October 28, 2015 12:39 PM
To: Lian, Joe@DOT
Subject: FW: Recycled Water Workshop Mandatory for Contractors letter

fyi 
 

From: Grove, Heather [mailto:hgrove@ci.manteca.ca.us]  
Sent: Wednesday, October 28, 2015 12:28 PM 
To: Ha, Daniel K@DOT <daniel.ha@dot.ca.gov> 
Cc: Firmalo, Justine <jfirmalo@ci.manteca.ca.us>; Chan, Nicholas P C@DOT <nicholas.chan@dot.ca.gov>; Pinne, Joy 
E@DOT <joy.pinne@dot.ca.gov>; mhoughton@ci.manteca.ca.us 
Subject: RE: Recycled Water Workshop Mandatory for Contractors letter 
 
Daniel, 
I sent your request to our Public Works Director Mark Houghton and his response is as follows: 
 
“I would say ok but they would need to pay the construction water rate of 2.72 $/HCF, and comply with our regulatory 
process.  If they use the amounts estimated that would cost them about $50K, plus the cost of about 1500 truck trips (35 
miles round trip).  There have to be a lot of farm wells between here and there, but if they are mandated to use 
reclaimed I would welcome their use.” 
 
If you are still interested in using City of Manteca’s recycled water for this project, the contractor will have to obtain 
certification for each water truck driver.  Please call Justine Firmalo at 209‐456‐8470 to schedule a workshop.  We 
normally run the workshops on every other Wednesday at 8:00am depending on demand.  If you have any other 
questions, let me know. 
 
Thank you, 
 
Heather Grove 
Laboratory Supervisor 
City of Manteca WQCF 
1001 W. Center St. 
Manteca, CA 95337 
(209)456‐8473 
(209)923‐8990 fax 
hgrove@ci.manteca.ca.us 
 
 
 
 

From: Ha, Daniel K@DOT [mailto:daniel.ha@dot.ca.gov]  
Sent: Tuesday, October 27, 2015 9:31 AM 
To: Grove, Heather 
Cc: Firmalo, Justine; Chan, Nicholas P C@DOT; Pinne, Joy E@DOT 
Subject: RE: Recycled Water Workshop Mandatory for Contractors letter 
 
Hi Heather, 
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I am Caltrans Project Engineer working on a rehabilitation project in San Joaquin County near City of Vernalis from Route 
580 to the Stanislaus County line near Greenwood Road, and obtained below information yesterday from Justine about 
using City of Manteca non‐portable water to support my project.  Attachments are the project title sheet showing the 
construction location and spread sheet showing various construction activities requiring water usage.  The construction 
of the project would begin in July 2016 and end in August 2018 and estimated about 14.5 million gallons of water is 
needed during the construction. 
 
I have one more question about City of Manteca’s non‐portable water usage.  Can we utilize City of Manteca’s non‐
portable water to support the above road construction project which is outside of City of Manteca boundary if our 
contractor obtain a certification?   
 
I would appreciate if you could provide us with a response by this Friday. 
 

Daniel Ha 
Caltrans 
Design P 
(559)243-3897 
 

From: Firmalo, Justine [mailto:jfirmalo@ci.manteca.ca.us]  
Sent: Monday, October 26, 2015 3:32 PM 
To: Ha, Daniel K@DOT <daniel.ha@dot.ca.gov> 
Subject: Recycled Water Workshop Mandatory for Contractors letter 
 
Hello Daniel, 
 
Attached is the information I mentioned with the Recycled Water Workshop dates and contact information. 
 
Thank you. 
 
_______________________________ 
Justine Firmalo 
Adminstrative Assistant II 
 

 
Water Quality Control Facility (WQCF) 
jfirmalo@ci.manteca.ca.us  |  O: 209-456-8470 |  F: 209-923-8990 
2450 W. Yosemite Avenue, Manteca, CA  95337 
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