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U.S. Department
of Transportation 400 Seventh St., SW.
Federal Highway Washington, D.C. 20590

Administration

November 28, 2000
Refer to: HSA-1/HSA-CC70

Mr. Barry D. Stephens, P.E.
Senior Vice Presdent-Engineering
Energy Absorption Systems, Inc.
3617 Cincinnati Avenue

Rocklin, CA 95765

Dear Mr. Stephens:

In late duly, Mr. Douglas Bernard presented members of my staff information on the DRAGNET Work
ZoNet Vehicle Arresting System, including video tapes of two crash tests and copies of

E-TECH Testing Services, Inc. June 2000 report entitled “Nationa Cooperative Highway Research
Program (NCHRP) Report 350 Crash Test Results of the DRAGNET Work ZoNet.” Thisdeviceis
essentidly the DRAGNET vehicle arresting system that was originally accepted for use on Federd-aid
highway projectsin 1983 and reconfirmed in Mr. L.A. Staron’s December 6, 1990 |etter to Mr. E.
Scott Wadter. Enclosure 1 shows details of the Work ZoNet and your recommended anchorage
designs. Enclosure 2 describes the system and each of its main components.

Asnoted in your July 20 letter, a specific crash test matrix for an attenuating device like the Work

ZoNet is not included in NCHRP Report 350. However, we have previoudy accepted head-on tests
with the 820-kg car and the 2000-kg pickup truck (NCHRP Report 350 test numbers 3-30 and 3-31)
as the minimum tests required for vehicle attenuators that are installed across atraffic lane. These arethe
two tests which you ran to confirm acceptable crash performance under the NCHRP Report 350 at the
test level 3 (TL-3) impact speed of 100 km/h. Enclosure 3 shows the summary results of thesetests. In
both cases, the occupant impact velocities and subsequent ridedown accel erations were significantly
below the desirable maximum valuesof 9 m/sand 15 g's. In the tests, the car was stopped in 12.2 m.
The pickup truck deflected the net 21.5 m.

The supplementa information you provided with your October 4 letter recommended the use of
lightweight, retroreflectorized signs on the net assembly so it isreedily visble at dl times. We assume
these Signs (or other retroreflective devices or markings) will conform to the gpplicable requirementsin
the Manua on Uniform Traffic Control Devices, and will not detract from the performance of the Work
ZONet nor present a hazard to any motorists or workersif the net is hit. We further assume that
adequate advance warning signs or barricades will be installed to advise motorists of roadway and/or
lane closures.



When ingtdled as tested, or when attached to a mounting bracket on permanent (or adequately
anchored) temporary concrete barrier, the Work ZoNet may be considered an NCHRP Report 350
TL-3 vehicular attenuator. Sinceit isa proprietary product, its use on the National Highway System
(NHS) remains subject to the conditions listed in Title 23, Code of Federd Regulations, Section
635.411 when it is specified by the contracting authority.

Sincerdy yours,

Frederick G. Wright, Jr.
Program Manager, Safety

3 Enclosures
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\?25’? E-TFCH Tasting Services, inc.
DRAGNET Work ZoNET™ System
General Product Specification

I GENERAL

All DRAGNET Work ZoNET Armesting Systems shall be designed and manufacturced by The
Entwisthe Company and distributed by Energy Absorption Systems, Inc.

DESCRIPTION OF THE SYSTEM
A, General

The DRAGNET Work ZoNET System shall consist of a chain link net assembly aitached at
gach end 10 an energy absorber, Anchor posts embedded into the pavemnent shall support the
energy absorbers. The encrgy absorbers shall consist of & chamber, a series of offset pins, a
length of metal tape, and attaching hardware. As the metal tape is pulled through the series
of offset pins, or “torune chamber,” it is bent back and forth beyond its yield point absorbing
energy. These devices are designed so that a force of 20/ kM [4300 Ihs. ] is required 1o pull the
tape through the “torture chamber”. This force is relatively constant throughoul an impact
EViERL.

Component Deseriplion

I. Theenergy absorbers consist of a chamber, o series of offset pins, a length of metal tape,
and attaching hardware. The chamber shall be made from type 304 stainless steel. The
tape shall be 23 m [75°] long by 51 mm [27] wide, galvanized sieel. The pins shall be made
from hasdened stainbess steel. Al hardware used on the absorber assembly shall be made
from stainless sieel,

2. The pull out force of each energy absorber thall be approximately 20 kN [4500 Ibs.] and
the maximum pay oul distance shall be 23 m [75°). The pay ot distance is defined 2% the
amount of tape that will unwind from the absorber.

3. The standsrd chain link net sssembly shall be 4.6 m or 9.1 m [15° or 30°] long. The
assembly is made from 3-mm [ 11 gauge], 51 mm [27) open mesh, galvanized steel, chain
link mechanically susched 1w main suppon posts as well as intermediate Support posts.
The main suppon posts shall be spaced approximately 4. 6m 15"} apan. Theintiermediate
support posts shall be centered between them, An & mim [516"] diameter, galvanized

INustration 2. Work ZoNET General Product Specilication (1 of 2)
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Appendix

e

steel cable shall pass through holes in the 1op and bettom of the support posts. The cable
shall be joined together at the desired length by galvanized steel wire rope clips. The net
is held upright by “A” shaped end frames made of either wood or fiberglass constraction.

4. The standard anchor post shall be carbon sicel pipe. Two anchor posts are required for
cach system. This post shall slide into a socket made from carbon steel pipe. The socket
shall be embedded into a 455 mm [18"] diameter, 1.2 m [487] deep, reinforced concrete
block, This can be substituted with a 215 mm x 915 mm x 915 mm [3'23°x3"], non-
reinforced concrele block, Other anchoring opiions, such as hardware for mounting to
asphalt pavement or hardware for mounting 10 anchored concrete bamers, shall be
available from Energy Absorption Systems, [nc.

PERFORMANCE CRITERIA

A, The DRAGNET Work ZoNET System shall be capable of attenuating the energy of
vehicles ranging in weight from &20'%kg [18101bs. ] to 2000 kg [44 10 Ibs. | traveling st 100
"kmvh [62 mph] with an average deceleration force less than or equal to 5 g's. The
DRAGMET Work ZoNET System shall demonsirate acceptable performance under
these test conditions, and satisfy the Structural Adequacy, Occupant Risk and Vehicle
Trajectory evaluation criteria per the National Cooperative Highway Research Program

Report 350 (NCHRP 350), TL-3 head-on impact criteria.

B.  An820kg[1810Ibs.] vehicle impacting a 9.1 m [30 ft] net at 100 km/h [62 mph] will be
stopped in approximately 12 m [39 feet] with an average deceleration of approximately

33 g, A 2000 kg [4410 Ibs. ) vehicle impacting the same net at the same velocity will
be stopped in 23.5 m [77 feet] with an average deceleration of approximately 1.7g's.

FIELD INSTALLATION
Installation of the DRAGNET Work ZoNET Sysiem shall be performed by expenienced workers

in accordance with the recommendations of Encrgy Absorption Systems, Inc. Site work shall be
performed in accordance with the product manual and drawings supplied for the job.

Iastration 2. Work ZoNET General Product Specification (2 of 2)
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Figure 1. Summary of Results - WorkZoNET Test 01-7629-042
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Figure 6. Summary of Results - WorkZoNET Test 01-7629-001
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