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Benefits of the ABSORB 350™ 
 
 
The ABSORB 350™ Crash Cushion is a water-filled, non re-directive, gating crash cushion 
that is approved to NCHRP Test Level 2 and Test Level 3 criteria. It attaches to portable, 
permanent and moveable concrete barrier. 
 

• It is easy to install and requires no foundation or anchoring 
 
• It restores in minutes and is easy to maintain – with no sand clean-up 

 
• The narrow profile is ideal for permanent or temporary sites 

 
• It has superior overall performance to sand barrels for narrow hazard protection with 

similar performance characteristics to other re-directive gating crash cushion systems. 
 
The ABSORB 350™ is an excellent cost-effective alternative that helps you to treat more sites 
with fewer dollars. 
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Where to use the ABSORB 350™Crash Cushion 
 
When selecting location and type of crash cushion systems, agencies generally consider risk 
factors to the vehicle occupant(s) upon impact and post-impact hazards to other motorists. 
 
Performance differences between non re-directive and re-directive gating systems are 
negligible for most impacts. Agencies have in the past relied on “other factors” to help 
determine which crash cushion system to use at a particular site. 
 
Other factors include: 
 
• Cost 
• Foundation requirements 
• Affects of front angled, side angled and “hard point” impacts 
• Vehicle trajectory and debris exposure to other motorists 
• Post-impact cleanup 
• Exposure of maintenance crews to traffic hazards 
 
If we compare crash cushion systems relative to the above factors, it becomes readily 
apparent that ABSORB 350™ offers tangible and cost effective advantages. 

 
ABSORB 350™ is designed to use on narrow hazards (permanent, portable and moveable 
concrete barrier ends): 
 
• Exits 
• Wide medians 
• Edge of road locations 
• Where other non re-directive or partially re-directive systems are often used 
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ABSORB 350™ system configuration 
 
 
The ABSORB 350™ Crash Cushion System has been fully designed and tested to comply 
with the evaluation requirements of the National Cooperative Highway Research Program 
Report 350 NCHRP 350 for Test Level 2, TL-2 - 70kph and TL-3 - 100kph. The TL-2 system 
contains five energy absorbing elements and the Test Level 3 system contains nine energy 
absorbing elements. 
 
It is sometimes desirable to have a crash cushion that has an energy absorbing capacity that 
is less than TL-2, between TL- 2 and TL-3, or greater than TL-3. Therefore, the following table 
indicates the number of elements, and the element placement configuration, that would be 
required to absorb the kinetic energy of a 2000kg vehicle impacting the front of the ABSORB 
350™ system, head-on and at the velocity indicated. 
 
Roadside safety features, such as crash cushions, must be installed in accordance with the 
AASHTO Roadside Design Guide, state and local standards and in conformance with the 
manufacturer's instructions. Instructions from the manufacturer are available by contacting 
CSP Pacific on 0800 655200.  
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Limitations and warnings 
 
 
The ABSORB 350™ Non Re-directive Crash Cushion has been designed and tested to 
perform in accordance with the criteria set forth in the National Cooperative Highway research 
Program report No. 350 (NCHRP 350) for devices in this specific category. 
 
It is very important to note that non re-directive crash cushions should be applied to locations 
where there is not a need for redirection of impact vehicles and where there is an adequate 
zone adjacent to the system. Other products that have been approved for use in this 
operational category include sand barrel arrays. 
 
The ABSORB 350™ system should be installed and maintained in accordance with the 
instructions in this product manual. Failure to install or maintain the system in accordance with 
these instructions could result in the system not performing in accordance with the product 
specifications and severe bodily injury to errant motorists that impact the system. 
 
The system should be filled with a proper fluid and delineated in accordance with the 
instructions in this product manual, national and local government regulation. The national and 
local government regulations will always supersede the instructions in the manual regarding 
delineation and the type of fluid to be used in elements of the ABSORB 350™ system. 
 
The ABSORB 350™ system should always be installed on a firm surface that would prevent 
the system from becoming embedded in the surface over long periods of time. Debris should 
be kept clear of the system and no foreign objects should be in close proximity or on top of the 
system during operation. 
 
The impact performance of the crash cushion system described in this document, have been 
conducted under controlled conditions. Armorflex does not represent nor warrant that the 
results of those controlled conditions would necessarily avoid injury to persons or property. 
CSP Pacific expressly disclaims any warranty or liability for claims arising by death or personal 
injury or damage to property resulting from any impact, collision or harmful contact with the 
crash cushion system or nearby hazards or objects, by any vehicle, objects or persons. 
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Frequently asked questions  
 
1. Is the ABSORB 350 ™ a permanent or temporary crash cushion and where should it 
be used? 

The ABSORB 350™ is a temporary crash cushion suited for TL-2 and TL-3 situations and 

attached to safety concrete barriers on flat metal or tar roads. 

 

2. What type of equipment is needed to fill the modules with the water and antifreeze 

mix? If special equipment is needed, does that come with each unit? 
No special equipment is required for filling the ABSORB 350™ units. The hole in the top of the 

ABSORB 350™ element is three inches 75mm in diameter. A standard water truck with 

62.5mm diameter hose is completely adequate for filling ABSORB 350™ elements. 

 

3. Does your company provide spare parts?  
Yes spare parts are available and can be dispatched within 24 hours after acceptance of 

order. 

 

4. Does your company teach installers to service and repair the ABSORB 350™? On 
average, how long does this take? 
Full training can be given to installers on how to service and repair the ABSORB 350™ 

system. The time taken to do any repairs will depend on the severity and location.  

 

5. Does your company provide a hire, maintenance and repair contract to service the 
ABSORB 350™ units apart from just selling the units outright? 
Yes, our hire department have several options available to choose from ranging from short to 

long term, maintenance and or a buy back system. 

 

6. What type of environmentally safe antifreeze does your company recommend? Are 
there any anti-freezes that are not compatible with the materials that the ABSORB 350™ 

is made of? 
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These include: 

• Calcium Chloride (CaCl2) – a 25% by weight solution should yield protection to below –20º 

F.*  

• Calcium Magnesium Acetate (CMA) – a 32% by weight solution should yield protection 

down to –20º F.* 

• Potassium Acetate (KAc) – a 32% by weight solution should yield protection down to at 

least –20º F * 

• Above recommendations are from Cryotech Deicing Technology, Inc. Reference 

information can be obtained at the following website: http//www.cryotech.com/cf7.htm 

• There are no known antifreeze agents that should affect the materials in the ABSORB 

350™ system. 

Unlike some types of water filled systems, the plastic containers in ABSORB 350™ have no 

metals exposed to the antifreeze solution. 

 

7.Can the ABSORB 350™ “nose piece” be angled off the concrete barrier to better face 
traffic? 
The ABSORB 350™ system is designed to be flexible to allow for “small angle adjustments” 

and movement at job site. The “nose piece” can be angled off to face traffic as long as all of 

the ABSORB 350™ units remain pinned and fully connected. For larger angles, it is 

recommended that the last concrete section be moved to face traffic to reduce tension on the 

system. 

 

8. How is the ABSORB 350 drained? 
The ABSORB 350™ system can be drained in minutes by following this easy process: 

1) Uncap the 75mm fill hole located at the top of each unit,  

2) Unpin the unit from adjacent units  

One person with a pry bar can tip the unit on its side until it is partially drained and then rotate 

the unit upside down to be fully drained. Drainage can also be accomplished by using a water 

truck with vacuum or reversible pump capabilities. 
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Appendix A: Letter of Approval 
 

 
Mr. Edwin M. Wood 
Vice President 
Barrier Systems, Inc. 
1100 E. William Street, Suite 206 
Carson City, NV 89701 
 
Dear Mr. Wood: 
 
My May 11 letter to you accepted the eight- and nine-element ABSORB 350 crash cushion as 
a National Cooperative Highway Research Program (NCHRP) Report 350 Test Level3 (TL-3) 
attenuator for use with your Quickchange Median Barrier (QMB) and with permanent and 
temporary concrete barrier, respectively. Use with temporary barrier was limited to individual 
barrier segments of6.1 m or longer. I also indicated that additional tests would be needed 
before the FHW A could consider a reduced-length array to be an acceptable TL-2 design. 
 
Your June 1 letter referenced the May 31 meeting during which Mr. Owen Denman provided 
members of my staff with a report on the additional tests that you conducted. In that letter, you 
requested acceptance of a modified TL-2 ABSORB 350 design for use on the National 
Highway System (NHS) as well as the acceptance of a modified TL-3 design for use with 
permanent concrete barrier and temporary concrete barrier with segments as short as 3 m. 
 
The modified TL-2 design consists of the nosepiece assembly, five ABSORB 350 elements, 
and a special Attachment/Transition Assembly (for attachment to standard concrete barrier). 
Enclosure 1 (page A-3) shows this assembly. When attached to QMB barrier, the first QMB 
unit must be modified as noted in the May 11 acceptance letter. Summary sheets of the two 
tests that were run on the final TL-2 design are shown in Enclosure 2. 
 
Based on staff review of the test results, as reported in Safe Technologies, Inc., May 2000 
report entitled "NCHRP Report 350 Crash Test Results, ABSORB 350 Non-Redirective Crash 
Cushion, ADDENDUM II, Test Level- 2", the ABSORB 350 TL-2 design, as described above, is 
acceptable for use on the NHS when such use is requested by a transportation agency. 
Additionally, the nine-element TL-3 design may be used with temporary concrete barrier 
segments as short as 3 meters when the attachment/transition assembly shown in Enclosure 1 
is used between the crash cushion and the concrete barrier.  
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Based on discussions between my staff and Mr. Denman, you will also require the use of this 
assembly when connecting the ABSORB 350 to longer concrete segments and to permanent 
concrete barrier. As noted in both the test report and your letter, the ABSORB 350 performs 
well for a non-redirecting attenuator, but by design, it does not redirect vehicles striking the 
side of the unit. Under some impact conditions, vehicles can penetrate or vault the ABSORB 
350 and intrude into the "shielded" area. It is of utmost importance that this device be used 
primarily in locations where such hits are expected to be rare and unlikely to compromise 
motorist or worker safety if they do occur. 
 
I assume that you will provide potential users with sufficient information on design and layout 
requirements to minimize the risks involved when this non re-directive attenuator is selected to 
shield the end of concrete barrier. 
 
Sincerely yours, 
 

 
Frederick G. Wright, Jr. 
Program Manager, Safety 
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Mr. Edwin M. Wood 
Vice President  
Barrier Systems, Inc.  
1100 E. William Street, Suite 206  
Carson City, NV 89701  
 
Dear Mr Wood 
In your March 6 letter to Mr. Dwight A. Home, you requested the Federal Highway 
Administration's (FHW A) acceptance for use on the National Highway System (NHS) of three 
different designs of your ABSORB 350 crash cushion as a National Cooperative Highway 
Research Program (NCHRP) Report 350 device for use at either test level 2 (TL-2) or test 
level 3 (TL-3). After reviewing the test reports and video coverage included with your letter, my 
staff recommended that some additional tests be run based on the design of the TL-3 
ABSORB 350 and on its intended applications. On April 25, Mr. Owen Denman met with 
members of my staff and presented the results of the additional tests that you conducted. 
  
The ABSORB 350 is a non-redirective, gating crash cushion primarily intended to shield the 
approach ends of temporary concrete barrier in general and Quick Change Median Barrier  
(QMB) segments in particular. As noted below, the ABSORB 350 may also be used to shield 
permanent concrete barrier at appropriate locations. The ABSORB 350 system consists of a 
nosepiece assembly, followed by four, eight, or nine element assemblies, and a 
transition/attachment assembly. These assemblies can be seen in Enclosure 1.  
 
We note that there are two types of element assemblies and that these must be alternated 
when installed. Both types are made from low density polyethylene and have internal structural 
components and connection hardware fashioned from ASTM A-36 mild steel. These elements 
are 800-mm tall and 610-mm wide. When empty, the element assemblies weigh 48 kg each. 
When filled with approximately 300 liters of water, they weigh 315 kg. The first element in an 
array must be kept empty to ensure proper performance. All other elements must be filled with 
water. The eight- element and nine-element TL-3 designs are 8.2 meters long and 9.2 meters 
long, respectively; the proposed four-element TL-2 design is 4.4 meters long. 
  
Test results were contained in two reports; both prepared by Safe Technologies, Inc., in Rio  
Vista, California. They are entitled "NCHRP Report 350 Crash Test Results For ABSORB 350 
Non-Redirective Crash Cushion (February 2000)" and a separate "ADDENDUM" to that report 
dated April 2000. A total of five tests were reported on an, eight-element array connected to 
QMB segments. These were NCHRP Report 350 tests 3-40 (AET02), 3-41 (AET01), 3-43  
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(AET03), 3-44 (AET04), and a "modified" test 3-44 (AET11) with the actual impact point closer 
to the rear of the installation to demonstrate the effect of a rear comer impact. We concur: with 
your statement that for the particular design of this device, NCHRP Report 350 test 3-42 may 
be waived. Summary sheets for the five tests are included as Enclosure 2. You requested a 
TL-3 acceptance of this design. 
 
You also conducted two tests of a nine-element array. In the first of these tests (NCHRP 
Report 
3503-41/AET06), the ABSORB 350 was attached to a free-standing temporary concrete 
barrier consisting of several 6-m long New Jersey shape segments. In the second test 
(NCHRP Report 
3503-44 "modified"/AETO7), it was attached to a "fixed" concrete barrier to replicate a 
permanent installation. Based on the results of these tests, summarized as Enclosure 3, you 
requested TL-3 acceptance of a nine-element array when used to shield the ends of both 
temporary (minimum 6-m long segments) and permanent concrete barrier installations. 
 
Finally, you conducted NCHRP Report 350 test 2-41 (AET05) into a four-element array at a 
nominal impact speed of 70 km/h and requested acceptance of this unit at TL-2 based on that 
one test. Enclosure 4 is a summary sheet of that test.  
 
After reviewing the information you provided, my staff has concluded that the following designs 
maybe considered acceptable for use on the NHS at TL-3 when such use is requested by the 
appropriate transportation agency: 
 

• The eight-element design when connected to QMB units when the leading top edge of 
the first QMB unit is tapered as was done in the test 

 
• The nine-element design when connected to permanent concrete barrier or to 

temporary concrete safety shaped barrier with individual segments having a minimum 
length of 6.1m 

 
In reviewing the single test you conducted on the four-element TL-2 design and comparing this 
to tests run on other crash cushions at the TL-2 impact speed of 70 km/h, we do not have 
adequate data to conclude that the shortened ABSORB 350 fully meets NCHRP Report 350 
evaluation criteria at TL-2. Previous testing of other TL-2 crash cushions has indicated that 
NCHRP Report 350 test 2-40 may be critical from an occupant injury and vehicle stability 
standpoint and that test 2-44 may be critical in regard to vehicle-stability. Test results may also 
differ depending on the type of barrier to which the four-element ABSORB 350 is connected, 
i.e. QMB, permanent concrete barrier, or non-anchored temporary concrete barrier. Should 
you wish to pursue acceptance of the ABSORB 350 TL-2, please confer with Mr. Richard 
Powers at (202) 366-1320 to determine which test conditions will be appropriate. 
 
Because the ABSORB 350 is a non-redirecting, gating cash cushion, care must be used in its 
application. As seen in your tests, vehicle penetration is likely to occur for angle hits from the 
nose to near the mid-point of the array and penetration/override of the system is possible for 
high speed, high angle impacts near the rear of the device. Your test report states that 
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systems like the ABSORB 350 (i.e. all gating, non-redirective crash cushions) "should be 
applied to hazards that are not likely to be impacted at an angle on the side at any significant 
velocity." We note also that proper anti-freezing agents must be used as filler when the 
ABSORB 350 is used in areas where low temperatures can be anticipated. Other important, 
usage considerations are noted in Appendix E (Test Article Deployment Instructions) of Safe 
Technologies' crash test report. All users of this device should be made aware of the factors 
that contribute to its proper performance. 
 
Since the ABSORB 350 is a proprietary crash cushion, its use on Federal-aid projects, except 
exempt, non-NHS projects, is subject to the conditions listed ill Title 23, Code of Federal 
Regulations, Section 635.411. A copy of this regulation is enclosed for your ready reference.  
 
 
Sincerely yours,  

 
Frederick G. Wright Jr. 
Program Manager, Safety  
 
5 Enclosures 



                       Product Manual:  ABSORB 350™ Crash Cushion 
 
 

 
Ph 0800 655 200 or visit www.csppacific.co.nz  June 10/ Page 19 

 



                       Product Manual:  ABSORB 350™ Crash Cushion 
 
 

 
Ph 0800 655 200 or visit www.csppacific.co.nz  June 10/ Page 20 

 



                       Product Manual:  ABSORB 350™ Crash Cushion 
 
 

 
Ph 0800 655 200 or visit www.csppacific.co.nz  June 10/ Page 21 

 



                       Product Manual:  ABSORB 350™ Crash Cushion 
 
 

 
Ph 0800 655 200 or visit www.csppacific.co.nz  June 10/ Page 22 

 



                       Product Manual:  ABSORB 350™ Crash Cushion 
 
 

 
Ph 0800 655 200 or visit www.csppacific.co.nz  June 10/ Page 23 

 



                       Product Manual:  ABSORB 350™ Crash Cushion 
 
 

 
Ph 0800 655 200 or visit www.csppacific.co.nz  June 10/ Page 24 

 



                       Product Manual:  ABSORB 350™ Crash Cushion 
 
 

 
Ph 0800 655 200 or visit www.csppacific.co.nz  June 10/ Page 25 

Sec. 635.411  Material or Product Selection 
  
(a) Federal funds shall not participate, directly or indirectly, in payment for any premium or 
royalty on any patented or proprietary material, specification, or process specifically set forth in 
the plans and specifications for a project, unless:  
 
(1) Such patented or proprietary item is purchased or obtained through competitive bidding 
with equally suitable unpatented items; or 
 
(2) The State highway agency certifies either that such patented or proprietary item is essential 
for synchronization with existing highway facilities, or that no equally suitable alternate exists; 
or  
 
(3) Such patented or proprietary item is used for research or for a distinctive type of 
construction on relatively short sections of road for experimental purposes. 
 
(b) When there is available for purchase more than one non-patented, non-proprietary 
material, semi-finished or finished article or product that will fulfil the requirements for an item 
of work of a project and these available materials or products are judged to be of satisfactory 
quality and equally acceptable on the basis of engineering analysis and the anticipated prices 
for the related item( s ) of work are estimated to be approximately the same, the PS&E for the 
project shall either contain or include by reference the specifications for each such material or 
product that is considered acceptable for incorporation in the work. If the State highway 
agency wishes to substitute some other acceptable material or product for the material or 
product designated by the successful bidder or bid as the lowest alternate, and such 
substitution results in an increase in costs, there will not be Federal-aid participation in any 
increase in costs. 
 
(c) A State highway agency may require a specific material or product when there are other 
acceptable materials and products, when such specific choice is approved by the Division 
Administrator as being in the public interest. When the Division Administrator's approval is not 
obtained, the item will be non-participating unless bidding procedures are used that establish 
the unit price of each acceptable alternative. In this case Federal-aid participation will be 
based on the lowest price so established.  
 
(d) Appendix A sets forth the FHWA requirements regarding (I) the specification of alternative 
types of culvert pipes, and (2) the number and types of such alternatives which must be set 
forth in the specifications for various types of drainage installations.  
 
(e) Reference in specifications and on plans to single trade name materials will not be 
approved on Federal-aid contracts. 
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Appendix B: Absorb 350™ Crash Cushion  
 
Product Specification: ABSORB 350™ TL-2 
 

Non Re-directive, Gating, Crash Cushion Applied to Permanent or Portable Concrete Barrier 

 

I. General 
The ABSORB 350™ TL-2 System is a Non Re-directive, 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 2 (70 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 Re-directive, Gating, Crash Cushions. The 

system is designed to attach to Permanent or Portable Concrete Barrier (PCB) with section 

lengths of at least 3.1 metres. When attached in accordance with the manufacturers 

instructions, the ABSORB 350™ system is capable of safely stopping a 2000kg pickup truck 

impacting the system at 70kph and 0 degrees and an 820kg compact vehicle impacting the 

system at 70 km/h, 0 degrees and with an offset of the vehicle and system centrelines 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 

2 Non Re-directive, Gating, Crash Cushions (NCHRP 350 TL-2):  Impact at 0 degrees at w/4 

offset (centreline of vehicle offset 1/4 width of vehicle from centreline of system) at 70kph  


