July 11, 2003

Refer to; HSA-10/CC-83

Barry D. Stephens, P.E.

Senior Vice President of Engineering
ENERGY ABSORPTION Systems, Inc.
3617 Cincinnati Avenue

Rocklin, California 95765

Dear Mr. Stephens:

In your June 13, 2003, letter, you requested the Federal Highway Administration's (FHWA)
acceptance of a low-speed truck mounted attenuator (TMA) called the LS-Pro TMA for use on
Federal-aid projects as a National Cooperative Highway Research Program (NCHRP) Report
350 Test Level 1 (TL-1) device. As noted in your letter, tests for TMAs at impact speeds lower
than 70 km/h (TL-2) are not formally recognized in Report 350. However, the crash test
evaluation criteria for a low speed TMA would logically remain the same as those for higher
speed impacts so a TMA that meets all performance requirements for a TL-2 device at the TL-1
impact speed of 50 km/h could be considered acceptable.

To support your request, you provided copies of a December 1994 abbreviated report by
E-TECH Testing Services, Inc., entitled "Low Speed TMA Crash Test Report” and a June 2003
report entitled “NCHRP Report 350 Crash Test Results for the LS-Pro TMA." These reports
contained data on modified versions of NCHRP Report 350 tests 2-50 and 2-51, which are the
basic tests required for acceptance of a TMA. The only modification was the impact speeds,
which were 50 km/h rather than 70 km/h.

The LS-Pro TMA consists of an aluminum cartridge with a Durashell nose, a backup assembly,
and a backup support structure for attaching the unit to its support vehicle. Its total weight is
approximately 409 kg. The LS-Pro components were initially used in your ALPHA 2001 MD
TMA that was originally tested and accepted under NCHRP Report 230 guidelines in 1994. A
schematic drawing of the LS-Pro TMA is included with this letter as Enclosure 1. Enclosure 2
includes summary data on the two tests that were run. The 8550-kg support vehicle was blocked
to prevent forward movement in the small car test, and an 8595-kg support truck rolled forward
1.1 m after impact by the pickup truck.

Based on the information you provided and staff analysis of the data, | agree that the LS-Pro
TMA, as designed and tested, meets the appropriate crash evaluation criteria inferred in NCHRP



Report 350 for a TL-1 truck-mounted attenuator. It may be used on the National Highway
System (NHS) when impact speeds are expected to be in the 50-km/h range and its use is
acceptable to the appropriate highway agency. As with all TMAs, this acceptance is based on its
reported crash test performance and is not intended to address other factors such as durability,
the mobility of the support vehicle, road-induced vibrations, maintainability, or the influence of
moisture and temperature variations. Since it is a proprietary product, its use on the NHS is
subject to the provisions of Title 23, Code of Federal Regulations, Section 635.411 when such

use is specified by the contracting agency.

Sincerely yours,

(original signed by Michael S. Griffith)

Michael S. Griffith
Acting Director, Office of Safety Design
Office of Safety

2 Enclosures

FHWA:HSA-10:RPowers:th:x61320:7/9/03

File:  h://directory folder/rpowers/CC83(LS-ProTMA)

cc: HSA-10 (Reader, HSA-1; Chron File, HSA-10;
R.Powers, HSA-10)
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D. Illustrations

0000—009%¥ZSE 'ON ATENISSY

Y3HSVM LVI /L
1708 X3H /L

00'L JO0RILYVD O LOOZ'NY3LLYd ONIdINLS 0000-LI6£2SE |y

00°L 6/V'ONL00Z VHJIY'ASSY 8 NOLLD3S 0000-£08EZ5E [4

00°1 ANL00Z'ASSY V NOILD3S 0000-04BEZGE 3

[ex) NOLJINOS3Q ‘ON OOLS WaLl
1S _Siyvd

YIHSYM LV1S /1L
1708 X3H /1

YIHSYM 1VI4 p/L
HIHSVM 001 /1
1708 X3H /1

3 ] vwv  pooo-cosvese [ oz=t s | oM1] 3 [00/r/a]  09-¥Z-SC SYM OMOMVHQIY VIOL
bmMp 0000-009+2SE 1dS| 8@ [i1S] Q _mw\ﬂs_ SZ WLl 0300V ‘T LHS STYO30 QIONVAUY3|
~6/3 1700 ovuﬁoxﬁ._s us T EIMERTED 7 LHS QQv*¥Z ® £2'72'6 4300V
8/V'ANL00Z YHJIV'ASSY 39QI¥LYVD ax o ddvleo] Aa[new ] swa] SUOISIOY
v6/z1L/0t ss3bos) S
VY DO
ANINLYVH30 HO¥Y3ISIY ONV ONINIINIONI BN ‘anois3a)
ot T
ONI_‘SWALSAS NOLLJYOSHV ADYANZ ¥6/c2/80 e STONTIIE

“Li4 ¥03 AMVSSIOIN SV 3T0AIN NI | W3Ll NI§LZ
'SYIHSVM YO0 IHL SSIUJNOT ATINJ OL SLT08 TV NILHOIL °)

1708 X3H /1
HIHSYM LVT3 /)

‘SALON

Illustration D-1. LS-Pro TMA (1 of 1)

LS-Pro TMA Crash Test Results - 23 of 26




9¢ J0 8 - S)INssy 1s81 YselD VIALL 01d-S7

t=0.000 sec t=0.096 sec t=0.192 sec
8550 kg Support Vehicle S |
(against rigid barrier) ST
820C Vehicle
LS—Pro TMA
- \ | v,:‘.r, : \\\\\
(R = i >
e a : e
LL/}’F: "4\ § )'I f/
----- :é‘ —=== 17 4&‘; U \\
1.3 m l 572
(stopping)
2.2 m 1.2 m (dynamic & ™~ Test Article:
(final) permanent) LS-Pro TMA
General Information
TSt AQENCY .ot E-TECH Testing Services, Inc. .
Test Designation ..........ccc.ccoeveveeerveverveceeieeeeseeeenen, NCHRP 350 Test 2-50 (modified) ~NCHRP 350 Occupant Risk Values
TESE NO. oo 01-5500-004 lmpactd \_/elot{:lty (m/s) 18
DALE ... 5/23/03 X=QIFECUON .o :
Test Article YAAIFECHION Lo 0.01
L7 TN Energy Absorption Systems, Inc. R'degoé’\i’peg;?:r?erat'o“ (g's) 110
.......................................................................... LS-Pro TMA ; T T
Length (MM) w.oovveeveeeeeeeeeeeeeeeseceseeesseensessseneeons 1632 (cartridge) S y-dir\icﬂ_or; S p -1.4
Material and key elements ..........ccccccoveivieriennnnn, Aluminum Cartridge; LxHXW upp)?l;jtiregtilo(:ne ceeleration (g's) N/A
.......................................................................... 1632 mm x 572 mm x 2362 mm p A
Foundation Type and Condition ...........ccccoeevenvrinnnenn. Concrete, clean and dry Euro_rr)l(iﬁrb(iﬁmm;ttee for Normalization (CEN) Values 42.4
Test Vehicle PHD (g's) 146
TYPE o Production Model ASU o 1.2
DeSigNation ........cccoceveiiiiiiicic e 820C Small Car Test Article Deflections (m)
MOdel ... 1990 Ford Festiva DYNAMIC 1o oeeereees e eereeee s eeeseee oo 1.2
Massc(k%) 871 Permanent ..o 1.2
Ur -........- ......................................................... Vehicle Damage
Test inertial ..o, 841 Exterior
DUMIMY ovenisssmrssssniss s 75 VDS oot FD-2
GroSs StAtiC .....ocvveeiiiiieces e 916 cDC 12EDEW?2
Support Vehicle oD C
MO .o 1970 GMC 7500 T/A Dump OCDI AS0000000
Ees'f[ Ine:t'al M@SS (KQ) wvvvvrsvvvvrsssiirsis %55(.) ¢ ridid barri Deformation (MM - Max) ........ccoo..ccovveeerreennne. Negligible
| fscral(rjl_t._ ................................................................. gainst rigid barrier Post-Impact Vehicular Behavior (deg - rate gyro)
mpaSc ((j)n kl '(/’r?s 50.0 Maximum ROl ANGIE .........ovveereeereeeererrereeeennnes 1.0
AFr)lzele ((drer(j;) ) v o Maximum Pitch ANGle .........c.cccoocciccericciicerneee -4.5
Impact Severity (KJ) .....cooooevorreereenreeeneeessiennes 81.1 MaIMUM YBW ANGIE v 0.9

Figure 1. SUmmary of Results - LS-Pro TMA Test 01-5500-004
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