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US.Department

f 400 Seventh St S.W
of Transportation

Washington, D.C. 20590

Federal Highway

ral Higr JUN 2000
Administration 27 20 Refer to: HSA-B69

Mr. Edwin M. Wood

Vice President

Barrier Systems, Inc.

1100 E. William Street, Suite 206
Carson City, NV 89701

Dear Mr. Wood:

In your May 16 letter you requested the Federal Highway Administration’s (FHWA)
avieplalce ul Lwo Lypes Ul IHIUVEedLIe barriers, a4 Sieel Redculve 1 ension sysem (SK1y) and a
Concrete Reactive Tensgon System (CRTS), for use on the Nationd Highway System (NHS) at
National Cooperative Highway Research Program Report 350 Test Leve 3 (TL-3). To support
this request, you sent copies of an April 2000 report entitled “NCHRP Report 350 Crash Test
Reaults - Reactive Tenson Sysem (RTS) Quickchange Moveable Barrier (QMB)
(Longitudind Barrier),” prepared by Safe Technologies, Inc., plus videotapes and CDs
showing the tests that were conducted.

The Sted Reactive Tensgon System is identical to the Narrow Quickchange Moveable barrier
previoudy accepted by the FHWA (Acceptance Letter B-40, dated 8/27/97), except that the
SRTS modules use soring-loaded hinges which keep the individud segments in tenson and the
Variable Length Barrier (VLB) used in the system has been redesigned. The new design of the
gtandard module is shown as Enclosure 1.

The Concrete Reective Tendgon System is smilar to the origind Quickchange Moveable
Barrier which was formaly accepted by FHWA by Acceptance Letter B-63 on January 5,
2000, but it dso uses spring-loaded hinges to minimize deflection and its verticd sides make it
narrower than the origind QMB design by 150 mm (6 inches), making its tota width 460 mm
(18 inches). This design is shown in Enclosure 2.

Enclosure 3 congsts of summary sheets of the three tests you ran on the CRTS and of the
gngle test you ran on the SRTS. When the two systems were tethered to a ground anchor
capable of supporting a 100,000-pound  barrier load, we noted that vehicle containment and
redirection was very good in dl tests and that the maximum deflection was only 700 mm for
the SRTS and 610 mm for the CRTS.

Basad on instrumented measurements taken during one of your certification tests, you stated in
your letter that this same minimal deflection could be expected if, in lieu of an anchor a each
end of the ingdlation, an additional 80 CRTS or SRTS dements were placed upstream (and
presumably downgtream) from the point a which these smal deflection distances were
required.



Based on the tests conducted and the information you provided, I agree that the CRTS and the
SRTS QMB designs meet the evaluation criteria for a TL-3 longitudinal barrier and they may
be used on the NHS when such use is requested by a transportation agency. Since both systems
are proprietary, their use on Federal-aid projects, except exempt, non-NHS projects, remains
subject to the conditions listed in Title 23, Code of Federal Regulations, Section 635.411.

Sincerely yours,
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) chelfiE TG
E redet’ék G. Wright, Jr.
Program Manager, Safety

3 Enclosures
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1=0.000 sec t=0.100 sec 1=0.300 sec
4 75 m Overall (46 18° CRTS
[ Ssctiona 1 through 25- Deflectsd
o e 11 Stom
it Defloction at Saction 13 |
e o o e o S 5 Y e
m I
28 Sections of
12 BRTS 0dsg 7.4 deg I
Yebesm I.__-__._-no m (final nosition) jm
NOTE

General information

TeSt A EeNCY .t i i e e e s

TEST  Designation...

SAFE TECHNOLOGIES, INC.
NCHRP 30 311

Test NO ovveiiiiic s RTSO1 . 18 TRS/QMB
Date... 4/1 9/00
Test Article
T y p e Bamer  Systems,  Inc.
CRTS Longitudinal ~ Barrier
Installation Length ..., 46 meter (75 meters  overal).

Sire andlor dimension ad material

of key elements.. .. . . o o w . Section length  1000mm, height 822mm,
width 457mm. mess700kg
Test Vehicle
Type Production Model
oesignalion... 2000P
Mode [ 1888, Cheverlot  3/4 Ton Pickup
Mass (kg)
TR = e e e il S e 1885
Test Inertial..... . 1998
DUMMYS)-.. . i il n/a
Gross StatiC. .........coovvvvrviiiiiirinninnns 1998
Impact Conditions
Speed Kmh). ..o 88.8
ANgle (0eg) ....oovvvieeiiiiii e 25
Impact ~ Severity  (Kj) ... 135

1=0.500 sec t=0.600 sec 1=0.740 sec
.
1
e, uunm-j‘
] (212 t30er)
et 1
8 (467 20men) —=|
p——
............................................... 66.3
Angle (deg) «vvveeeie 7.1
Occupant riskValues
Impact  Velocity (m/s)
XAIBCHON Lo, 59
YAIFECHON ... 6.8

Ridedown  Acceleration (g's)
x-direction
y-direction

THIV (TVS) e
PHD (§'5) ©vvoveeveeeseeeeeeseeee e
AS 1L e

Extariar

O F14

CDC.. oo 11FLEE3
Interior

OCD: i et il i s AS0000000

Post-Impact Vehlcular behavior (deg - gyro @ ¢.g.)

Maximum Roll Angle.............coevevieenn

oo =12.8 (2 deg at exit)

Maximum Pltch Angle...............c..cc.connr... w44 (-2 deg at exit)
Maximum Yaw Angle... ... ooooevinicii e 40 (32 deg at exit)

Figure 1. Summary of Results CRTS Test #RTSOI
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t=0.300 sec 1=0.400 sec 150.500 sec

t=0.000 sec 1=0.100 sec t=0.200 sec
r 83 m Overall (42 18" CRTS S ) 5 I..“lP‘:-ﬂ-L‘
4 through 18 Defleatsd —— ———————
conr s o i 112 54 om Maxmum ’ ﬂ
s Defisction at Sections14 2 l EN s
e e e o (o)
-\_I 7.4 deg :
41 Sactions of 20,0 deg o]
18" 8RTS : I T
\patieam |————~32 m (final position) s |
NOTE: Upstream end terminated under tension e l . 5 3wl (8730n) — |
General  Information Exit Conditions
Test Agency..... ... SAFE TECHNOLOGIES, INC. Speeed  KMM) s s 70
Test DESIgNAtON...........ceveereeeeriieesiieesieeenns NCHRP 30 3-10 Angle (deg) . 7.4
TESE NO «eeeeeeerrerrnniie e e e e e e e e e e et e eeebaat s aeaeeas RTS02 occupant risk Values
DALE- vt et et e e e e e e et 4/19/00 Impact  Velocity(m/s)
Test Article x-direction 4.5
TYPBL. wererreereaie e Barrier Systems Inc. y-direction... . 7
18 CRTS-QMB Longitudinal  Barrier Ridedown  Aaelation (g's)
Installation Length .............ccccooovviiiiiiiaiiian o 42 meters (83 meters overall xdirection L 8.3
Size and/or dimention an* material ydirection 182
of key €lements ........cccoevveeevieeeiieeiieeeieans Section length | 000mm, Height 822mm, THIV (m/s)... 8.6
width 457mm, mass 700kg PHD G9) 199
Test Vehicle AS s s 1.39
TYPE - vveeemree et Production  Model
S ) 0 820C
MOGE! .evveeeeie e 1990, Ford Festiva
Vehicle Damage
Mess ¢ Exterior
CUMDL. o 7% )71 5 e A LS R e bl b S LFQ-3
TestlInertial 837 (o o] ol pet Ty i L S 11FLEE2
Dummy(s). ... 75 Interior
Gross Stafc... ik OGBS s e AS0000000
Impact - Conditions Post-Impact Vehicular behavior (deg - gyro @ c.g.)
SPEEAKMA) oo 1047 MEXIMUM ROIANGIE. .. .....v.co v nns <161 (-14 deg at exit)
ANgle (deg)- - rvvrsrrersirrerirnen s 2 Maximum PIch ANGIE..............co.....covvereinnn, 8.1 (-6 deg at exit)
Impact  Severity (k). - 414 Maximum Yaw ANGIE................oo..oo.cc......... 68.4 (28 deg at exit)

Figure 6. Summary of Results CRTS Test #RTS02
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=0.500 sec t=0.700 sec t=1.0sec

75 m Overall (46 18" CRTS Secticins)

Seciong { ol 27- DapeS

o i e 1011 &1 om Maximum
it Seckon i [ Deflection m-s:zn 12413 I o
30 Sections af il
12" 8RTS 25.0 deg 4.6deg
iR L—————ss m (final poamon)—m Lu i
NOTE: Both ends terminated with 1000 pal tanslon NET ‘ | .V"\;Z —
General Information Exit Condtons
TastAgency. LA e O SR e SAFE TECHNOLOGIES, ING. Speed (KM/).....cevvereeenreeensereesnreeesanne 66.3
el Detignations. .- o S e NCHRP 350 3-11 Angle (deg).........oeniiiinri 71
TaBNG o e o e S st i RTS03 Occupant risk Values
Datds e o sl e e 4/28/00 Impact Velocity (m/s)
Test Article sediection = =mr e s 59
L7 I— st e Barier Sysens,
CRTS Longiudnal  Barier
Installation Lengh. . ............ .. .. ..., 45meiers(/Bmeersoverd
Sikeandor  dimension and material
of key elements ... Section lenght 2000mm, height 822mm, THIVIWE o e e 8.6
width 457mm,  mass 700k BHOES): e i s it sitmnsns 313
Test Vehicle T e i e L i 1.3
TYPC Production Model
Designation... 2000P
Modal:.oo ool s re s s s esas 1980 Cheverolet Pi-
Vehicle Damage
Mass (kg) Exterior
GOmD: T R e 189€ \DS.. . =7
Aaatinartiol o ool i S o S e T 1998 cDC 11FLEE3
BOmmVE] . e o e n'a Interior
Gross:Staic, ...l iiniii i 198¢ OCD oo AS000000
Impact Conditions Falapaat: Vehiclular  behavior (deg  gym @ c.q)
Speed  (KMN) oo 98.9 Maximum Roll Angle -138 (at exit)
Angle (deg). 25 Manimum Pich Angle -29 (atext)
Impact ~ Severity  (K). oeeeeee e 135 Maximum Yaw Angle ..o, 40 (28 deg at extt)

Figure 11.

Summary of Results CRTS Test #RTS03
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=0.000 sec =0.100 sec
i 78 m Overall
Sections 28 though 62- Deflecisd
.‘::'.‘.."".T..".'.‘:« 70 om Maximum
mpusint bt 30 \ /’_ Deflection at Section 40-41 l
] —— [
i Ny
25.0 deg R
8.5deg
L——M m (final position) M
NOTE: Both ends terminated with 1000 pel tension NET I
General Information
TestAgency it oo nh i ar s R e SAFE TECHNOLOGIES, INC.
Test Designation...........ccccovevininieeeneeeinnennns NCHRP 350 3-11
TestiNo: o e e RTS04
T R e e A &3/00 -
Test Article
BV s e L e Béier Systems, inc.
SRTS Longitudinal Barrier
Installation LOngth.. .....c.c e msmsmemnsasiens . 79 Meters overall
Size and/or dimension and materi

Saction length 1000mm, height 822mm,
width 305mm (at base 610mm), mass 686kg

..... 2000P
. 1988, Chevrolet 3/4 Ton Pickup

1=0.300 sec

=0.500 sec =0.700 sec

|- 39§ t1000mm)

[e———37 [(93980mn]1—— = =1~ 12 [304.80nn)

B B a2g wweisae
_ fome] ;
o S
= |—24 tsus.c0nm1—|
Exit Conditions
Spmad (koA 2 ol b i s 68
Occupant risk Values
Impact Velocity (m's)
b 1[0 e | Pl I S e S 5.1
yedireetion o R B e 1.2
Ridedown Acceleration (g's)
Seditechion.. ;R e -11.6
ydimachon: - o e e 10
THIVIEY sl e 7.9
PHOIES): s naim i 16.7
L R I e R e S R 1.22
Vehicle Damage
Exterior
VRS = e FLO-4
CLIGr s LR s S Ea el als 11FLEE3
Interior
(078 5 F PR s L S ] AS0000000
Post-lmpact Vehicular behavior (deg - gyro @ c.g.)
Meximum Rall Angle................... ... 11.4 (6 deg &t exit)
Maxdmum Pitch Angle............coovveerivivininnn, 4.2 (4 deg at exit)
Mexdmumyan Sbgice  coeeeeeiill . 47.7 (36 deg at exdt)

Figure 16. Summary of Results SRTS Test #RTS)4



