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Alternative Temporary Crash Cushion System
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Barrier Systems,  Inc. y-direcion ~,,,....... e 4.3
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82moveral (8 ABSORBsectionsw/  nose) x - d i r e c¢c t i o n -1

y-direction e e =32

Section length 1000mm, height 813mm, THIV (mls) 9.7
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820C
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Designation.............coevnnvnnns JPTOTIRIR 2000P
Model... ..o e 1989, Chevrolet Silverado 2500
3/4 Ton Pickup
Mass (kg)
Test Inertial... ....vounie. e 1976
DUMMIY(E). v veveeere s sin s sanins o /B
Gross Stalic....ovvn i 1976
Impact Conditions
Speed (K)o ovvvvsiresvennmisss s 982
Angle (deg) R
Impact Severity (hJ) ....................... N 750

Exit Conditions
Speed (kMh). ouvvvveiineiniiinn . .
Angle (de).......cooiiiiii 2
Occupant risk Values
Impact Velocity (m/s)
y-dlrechon
Ridedown Acceleration (9 5)
XIrBCHON. .1 v v vrrrsere v enremiasnisiarennn e =11.8
THIV (mvs)...... FOTRT I - | |
PHD (@8} con i amomanoon o 13.6

Vehicle DPamage
Exterlor
GBCE L hans v s tramistansrss
Interior

«+ 12FDEW2

OCDL. ..o AS0000000

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

Maximum Roll Angle. ......oooeeiiiviiinniiniinninnn., 8.6 (observed <10)

Maximum Piich Angle
Maximum Yaw Angle v e o

Figure 1. Summary of Results Test #AET01
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1988, Chevrolet Cheyenne 2500
3/4 Ton Pickup
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Figure 11. Summéry of Results Test #AET03
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Figure 6. Summary of Results Test #AET11
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Tost NG s aeingi ABSORB 350 / Test #AET04 Occupant risk Values
Dl Rl sl e e 5 21300 Impact Velocity (mvs)
Test Article i S eI N L e -
TP, st b s RO s s T Barrier Systems, Inc. yodiwactlon ., ol B i s e 0B
: ABSORB 350 Non-Redirective Crash Cushion Ridedown Acceleration (g's
Instaflation Length...... SR R L ol T 8.2m overall (8 ABSORB sections w/ nose) PSSl e T
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of key alements..........cccieiiiinniinnsi e Section length 1000mm, haight 813mm, THV (MB). . iicunseennes
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Test Vehicle 2 e o S DI W SR s s 1.21
TP L e R A e e e e Production Model
DESIgNAIoN. ...cciiiviier s e 2000P
MRl e S e T 1988, Chewrolet Cheyenne 2500
3/4 Ton Pickup Vehicle Damage
Mass (kg) Exterior
Curb. L s De e e A DRD MOS8 el Bt SRR s FD-3
TestInertial.......ooii e iiniainan . 1830 ] b e e e R R e 12FDEW3
DUMPWIB): b basvisairim s busas s o seaansiss nfa Interior
Groal-Satic. | ... tha i areasaraniodis sain 1930 (s [o] o] el R o A e L RF01 10000
Impact Conditions Post-impact Vehlcular behavlor (deg - gyro @ c.g.)
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Figure 16. Summary of Results Test #AKT04
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Barrier Systems, inc.
ABSORB 350 Non-Redirective Crash Cushion
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section length 1000mm, height 813mm,
width 61 0mm, mass 48kg empty | 315kg Full

Production Model
2000P
1989, GMC sierra 3/4 Ton pickup

1932
1985
n/a

1985
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Speed (km/h) ..o <79
Angle (deg) ..o .20
occupant risk Values
Impact Velocity (m/s)
x-direction 10.1
y-direction -0.3
Ridedow n Acceleration (g's)
X-dir@CtON ..eoeeviieee e -14.3
y-direction ..., 5.4
THV (MV8)e. e 10.1
PHD (9'S).. oo, 14.4
ASL 0.95
Vehicle Damage
Exterior
“OS i FC-3
CDC .o . 12FDEW1
Interior
OCDL e AS0000000
Post-impact Vehicular hehavior (deg . gyro @ ¢.g.)
Maximum Roll Angle............................. 12.8 (observed <10)
Maximum Pitch Angle ...........c.coooeiiii. -12.9 (observed <5)
MaximumYaw Angle ..oocooovvviiiiiiee, -15.7 (observed 20)

Summary of Results Test #AET06
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Installation Length.......c....ccccccemninsnnrnirerareesennnens 9.2m overall (8 ABSORB sections w / nose) Aediretion:: ol R T -27.8
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af keyelemiente . oo e Section length 1000mm, height 813mm, THING(IgY: o s i st B g
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Test Vehicle BSIL i a  n 1.13
1 g et e Bt S e Production Model
Designabion: & o s st A B T e 2000P

. 1983, GMC 3/4 Ton Pickup

Mass (kg)
Grhieo e L e e 1935
Tastinartial:cli o e o R 1968
|2 1C Ty €5 Tt et Nt et el nfa
Gross Saic s e sl 1968
Impact Conditions
Spead (KN e B i 95.5
Angle (deg)...... T e R R 20
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Figure 1. Summary of Results Test #AET07
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ABSORB 350/ Test #AET05
2/15/00

Barrier Systems, Inc.
ABSORB 350 Non-Redirective Crash Cushior
4.4 m overall (4 ABSORB sections w / nose)

Section length 1000mm, height 813mm,
width 610mm, mass 48kg empty / 315kg Full

Production Model
2000P
1988, Chewolet 2500 3/4 Ton Pickup

1950
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na

1058

Exit Conditlons
Speed (km/h) 9.7
Angle (deg . 28
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x-direction e 1.3
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x-direction ...... RATRERIRIR NSRRI Y
y-direction it <34
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PHD (g's) 7.8
ASI .‘, 0.64
Vehicle Damage
Exterior
VDS FC-4
coc . 12FCEN2
Interior
QcDl. AS0000000

Postimpact Vehicular behavior (deg - gyro @ c.g.)

Maximum

Angle 8.7 (observed <5)

Maximum Pitch Angle .. .oiviiiins vivrerns T 0.5 (observed <10)

Maximum Yaw Angle v.oivinne v

Summary of Results Test #AET05
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INTENDED USE

The Sentrv Longitudinal Energy Dissipater (SLED) End Treatment is a narrow water filled non-redirective.
gating crash cushion designed to shield the Sentry Water Cable Barrier. Like the Sentry Water Cable Barrier
the SLED End Treatment does not require foundation anchor bolts to be attached to road surface.  The
complete end treatment can be installed on firm soil. asphalt. and concrete.

The SLED End Treatment meets NCHRP-350 TL-3. TL-2. and TL- | crashworthy test criteria as a non-
redirective crash cushion. The complete end treatment consists of one vellow empty module and a Containment
Impact Sled (CIS).

SLED End Treatment
Length: 75-3 4in (1.93 m)
Height: 42-11 16 in (1.09 m)
Width: 22-1 21n(0.37 m)

The SLED End Treatment has been fully tested to the recommended procedures of Report NCHRP-350.

ACCEPTANCE
FHWA Acceptance Letters:

CONTACT INFORMATION
TrafFix Devices. Inc.
Corporate Headquarters
160 Avemda La Pata
San Clemente. CA 92673
www tratfixdevices.com

Phone: +1(949)-361-3663
Fax: =1(949)-361-9205
Email: info'atraflixdevices.com
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INTENDED USE

The Sentry Longitudinal Energy Dissipater (SLED) End Treatment is a narrow water-filled non-redirective.
gating crash cushion designed to shield the end of all permanent and portable barrier shapes including
concrete. steel. and plastic. The SLED End Treatment does not require foundation anchor bolts to be attached
to the road surtace.  The complete crash cushion can be installed on firm soil. asphalt. and concrete.

The SLED End Treatment meets NCHRP-350 TL-3. TL-2. and TL-1 crashworthy test requirements as a non-
redirective crash cushion. Four vellow modules make up the complete crash cushion assembly. Front module
1 1s left empty and weighs 160 1bs. [75.6 kg]. Modules 2. 3. and 4 are filled and weigh approximately 2000
Ibs [907 2 kg]. The Containment Impact Sled 1s attached to the front of Module | and the Transition is
attached to the rear of Module 4.

SLED End Treatment

Length: 26 1 (7.93 m) Four (4) Modules
Height: 42-11 16 n (1.09 m)

Width: 22-1 2 in (0,57 m)

The SLED End Treatment has been fully tested to the recommended procedures of NCHRP-330.

ACCEPTANCE
FHWA Acceptance Letters:

CONTACT INFORMATION
TratFix Devices. Inc.
Corporate Headquarters
160 Avenida La Pata
San Clemente. CA 92673
www. traffixdevices.com

Phone: +1(949)-361-5663
Fax: +1(949)-361-9205
Email: infoatraffixdevices.com
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DATA SHEET 4

SUMMARY OF RESULTS
Test Article: TrafFix Devices Sentry End Treatment Project No.: P30061-01
Test Program: NCHRP 350 340 Test Date: 05/14/10
Test Vehicle: 1995 Geo Metro

GENERAL INFORMATION OCCUPANT RISK VALUES
TEST AGENCY KARCO Engineering, LLC FLAIL SPACE VELOCITY (m/sec)
TEST NO. 340 X DIRECTION 10.6
DATE 5/14/2010 Y DIRECTION 0.4
TEST ARTICLE THIV (Optional)
TYPE Crash Cushion RIDEDOWN ACCELERATION (g's)
INSTALLATION LENGTH 25.0 m (82.1 ft.) X DIRECTION 15.7
ig{eang;gﬁ%mms:om OF | Nominal Mass 79.4 kg (175 Ibs)] Y DIRECTION 22
SOIL TYPE AND CONDITION Concrete PHD (Optional)
TEST VEHICLE ASI (Optional)
TYPE Production Model TEST ARTICLE DEFLECTIONS (m)
DESIGNATION 820C DYNAMIC
MODEL 1995 Geo Metro PERMANENT
MASS (CURB) 807.0 kg (1779 Ibs) VEHICLE DAMAGE
MASS (TEST INERTIAL) 806.5 kg (1778 Ibs) EXTERIOR
DUMMY MASS 75.0 kg (165 Ibs) VDS 12-FR-5
MASS (GROSS STATIC) 885.5 kg (1952 Ibs) cDC 12FREW2
IMPACT CONDITIONS INTERIOR

VELOCITY (km/h) 99.6 km/h (61.9 mi/h) OCDI | FS0000000
ANGLE (°) 0.1
IMPACT SEVERITY (kJ) 337.9 POST-IMPACT VEHICULAR BEHAVIOR

EXIT CONDITIONS MAXIMUM ROLL ANGLE (°) 7.0
VELOCITY (km/h) MAXIMUM PITCH ANGLE (°) -7.4
ANGLE (°) MAXIMUM YAW ANGLE (°) -165.3

11 TR-P30061-01-B



DATA SHEET 4

SUMMARY OF RESULTS
Test Article: TrafFix Devices Sentry End Treatment Project No.: P30040-01
Test Program: NCHRP 350 3-41 Test Date: -04/15/10
Test Vehicle: 1998 Chevrolet 2500 Cheyenne

GENERAL INFORMATION OCCUPANT RISK VALUES
TEST AGENCY KARCO Engineering, LLC FLAIL SPACE VELOCITY (m/sec)
TEST NO. 3-41 X DIRECTION 11.1
DATE 4/15/2010 Y DIRECTION 0.1
TEST ARTICLE THIV (Optional)
TYPE Crash Cushion RIDEDOWN ACCELERATION (g's)
INSTALLATION LENGTH 25.0 m (82.1 ft.) X DIRECTION -11.0
o EL et T SON OF | Nominal Mass 79.4 kg (175 1bs)| Y DIRECTION 2
SOIL TYPE AND CONDITION Concrete PHD (Optional)
TEST VEHICLE ASI (Optional)
TYPE Production Model TEST ARTICLE DEFLECTIONS (m)
DESIGNATION 2000P DYNAMIC
MODEL 1888 Chevrolet 2500 Cheyenne] PERMANENT
MASS (CURB) 2155 kg (4752 Ibs) VEHICLE DAMAGE
MASS (TEST INERTIAL) 2034 kg (4484 Ibs) EXTERIOR
DUMMY MASS N/A VDS 12-FC-5
MASS (GROSS STATIC) 2034 kg (4484 Ibs) CcDC 12FCEN2
IMPACT CONDITIONS INTERIOR

VELOCITY (km/h) 102.0 km/h (63.3 mi/h) OCDI | FS0000000
ANGLE (°) 0.1
IMPACT SEVERITY (kJ) 815.9 POST-IMPACT VEHICULAR BEHAVIOR

EXIT CONDITIONS MAXIMUM ROLL ANGLE (%) 6.0
VELOCITY (km/h) MAXIMUM PITCH ANGLE (°) 3.4
ANGLE (%) MAXIMUM YAW ANGLE () -6.6

5 TR-P30040-01-B



DATA SHEET 4

SUMMARY OF RESULTS
Test Article: TrafFix Devices Sentry End Treatment Project No.: P30075-01
Test Program: NCHRP 350 3-43 Test Date: 06/17/10
Test Vehicle: 1998 Chevrolet Silverado 2500

GENERAL INFORMATION OCCUPANT RISK VALUES
TEST AGENCY KARCO Engineering, LLC FLAIL SPACE VELOCITY (m/sec)
TEST NO. 3-43 X DIRECTION 8.0
DATE 6/17/2010 Y DIRECTION 1.9
TEST ARTICLE THIV (Optional)
TYPE Crash Cushion RIDEDOWN ACCELERATION (g's)
INSTALLATION LENGTH 25.1m (82.4 ft.) X DIRECTION 4.8
ﬁg\}&gﬁg{éﬁgmeusm OF | Nominal Mass 79.4 kg (175 Ibs)| Y DIRECTION 37
SOILTYPEANDCONDITION |  Concrete PHD (Optional)
TEST VEHICLE ASI (Optional)
TYPE Production Model TEST ARTICLE DEFLECTIONS (m)
DESIGNATION 2000P DYNAMIC
MODEL 1998 Chevrolet Silverado 2500] PERMANENT
MASS (CURB) 2122.5 kg (4679 Ibs) VEHICLE DAMAGE
MASS (TEST INERTIAL) 2044.0 kg (4506 Ibs) EXTERIOR
DUMMY MASS N/A VDS 11-FL4
MASS (GROSS STATIC) 2044.0 kg (4506 Ibs) cbC 11FLEN2
IMPACT CONDITIONS INTERIOR

VELOCITY (km/h) 102.4 km/h (63.6 mi/h) OCDI [ FS0000000
ANGLE (%) 15.5 -l
IMPACT SEVERITY (kJ) 826.8 POST-IMPACT VEHICULAR BEHAVIOR

EXIT CONDITIONS MAXIMUM ROLL ANGLE (°) 6.3
VELOCITY (km/h) MAXIMUM PITCH ANGLE (°) 2T
ANGLE (°) 23.0 MAXIMUM YAW ANGLE (°) 143

1 TR-P30075-01-B



DATA SHEET 4

SUMMARY OF RESULTS
Test Article: TrafFix Devices Sentry End Treatment Project No.: P30043-01
Test Program: NCHRP 350 3-41 Test Date: 05/27/10
Test Vehicle: 1994 GMC Sierra 2500

GENERAL INFORMATION OCCUPANT RISK VALUES
TEST AGENCY KARCO Engineering, LLC FLAIL SPACE VELOCITY (m/sec)
TEST NO. 341 X DIRECTION 9.2
DATE 5/27/2010 Y DIRECTION 0.1
TEST ARTICLE THIV (Optional)
TYPE Crash Cushion RIDEDOWN ACCELERATION (g's)
INSTALLATION LENGTH 20.1 m (65.9 ft.) X DIRECTION 9.6
END TREATMENT LENGTH 7.9m (25.9 ft.) Y DIRECTION 3.4
igféliﬂgﬁ%”'z“s'o“ OF | Nominal Mass 79.4 kg (175 Ibs)| PHD (Optional)
SOIL TYPE AND CONDITION Concrete ASI (Optional)
TEST VEHICLE TEST ARTICLE DEFLECTIONS (m)
TYPE Production Model DYNAMIC
DESIGNATION 2000P PERMANENT
MODEL 1994 GMC Sierra 2500
MASS (CURB) 2092.5 kg (4614 Ibs) VEHICLE DAMAGE
MASS (TEST INERTIAL) 2016 kg (4445 Ibs) EXTERIOR
DUMMY MASS N/A : VDS 12-FC-5
MASS (GROSS STATIC) 2016 kg (4445 Ibs) CcDC 12FCEN2
IMPACT CONDITIONS INTERIOR

VELOCITY (km/h) 101.5 km/h (63.1 mi/h) OCDI [ FS0000000
ANGLE (°) 0.2
IMPACT SEVERITY (kJ) 801.9 POST-IMPACT VEHICULAR BEHAVIOR

EXIT CONDITIONS MAXIMUM ROLL ANGLE (°) 2.8
VELOCITY (km/h) MAXIMUM PITCH ANGLE (°) 36
ANGLE (°) MAXIMUM YAW ANGLE (°) 36

11 TR-P30043-01-B



DATA SHEET 4

SUMMARY OF RESULTS
Test Article: TrafFix Devices Sentry End Treatment Project No.:
Test Program: NCHRP 350 3-41 Test Date:
Test Vehicle: 1992 Chevrolet Silverado 2500

- i T atee ] Tas
-, T rre = MRt | e
D' | T gt L.‘?-a SRS e
-

-

-
— —— i ——

P30072-01

06/15/10

3
e

GENERAL INFORMATION

OCCUPANT RISK VALUES

TEST AGENCY KARCO Engineering, LLC FLAIL SPACE VELOCITY (m/sec)

TEST NO. 341 X DIRECTION 9.7

DATE 6/15/2010 Y DIRECTION 0.3
TEST ARTICLE THIV (Optional)

TYPE Crash Cushion RIDEDOWN ACCELERATION (g's)

INSTALLATION LENGTH 20.3 m (66.6 ft.) X DIRECTION -12.3

END TREATMENT LENGTH 8.0 m (26.2 ft.) Y DIRECTION 3i5

EIEZEQL%?EETDSMENSION OF Nominal Mass 79.4 kg (175 Ibs)| PHD (Optional)

SOIL TYPE AND CONDITION Concrete ASI (Optional)
TEST VEHICLE TEST ARTICLE DEFLECTIONS (m)

TYPE Production Model DYNAMIC
DESIGNATION 2000P PERMANENT
MODEL 1992 Chevrolet Silverado 2500
MASS (CURB) 2130 kg (4696 lbs) VEHICLE DAMAGE
MASS (TEST INERTIAL) 2013.5 kg (4439 Ibs) EXTERIOR
DUMMY MASS N/A VDS 12-FC-5
MASS (GROSS STATIC) 2013.5 kg (4439 Ibs) CDC 12FCEN2

IMPACT CONDITIONS INTERIOR
VELOCITY (km/h) 99.1 km/h (61.5 mi/h) oCDI | FS0000000
ANGLE (°) 0.1
IMPACT SEVERITY (kJ) 762.6 POST-IMPACT VEHICULAR BEHAVIOR

EXIT CONDITIONS MAXIMUM ROLL ANGLE (°) -5.6

VELOCITY (km/h) MAXIMUM PITCH ANGLE (°) 2.6
ANGLE (%) MAXIMUM YAW ANGLE (°) 4.1

11

TR-P30072-01-B



DATA SHEET 4
SUMMARY OF RESULTS

Test Article: TrafFix Devices Sentry End Treatment CMB Project No.: P30077-01
Test Program: NCHRP 350 3-44 Test Date: 06/28/10
Test Vehicle: 1996 Chevrolet Cheyenne 2500

GENERAL INFORMATION OCCUPANT RISK VALUES
TEST AGENCY KARCO Engineering, LLC FLAIL SPACE VELOCITY (m/sec)
TEST NO. 344 X DIRECTION 9.8
DATE 6/28/2010 Y DIRECTION 2.2
TEST ARTICLE THIV (Optional)
TYPE Crash Cushion RIDEDOWN ACCELERATION (g's)
INSTALLATION LENGTH 20.3 m (66.6 ft)
END TREATMENT LENGTH 8.0 m (26.2 ft) XEIRECTION A
SLE PNDIOR DIMENSION OF | Nominal Mass 66.5 kg (146 1bs)| Y DIRECTION 43
SOIL TYPE AND CONDITION Concrete PHD (Optional)
TEST VEHICLE ASI (Optional) -1
TYPE Production Model TEST ARTICLE DEFLECTIONS (m)
DESIGNATION 2000P DYNAMIC
MODEL 1996 Chevrolet Cheyenne 2500 PERMANENT
MASS (CURB) 2087.0 kg (4601 Ibs) VEHICLE DAMAGE
MASS (TEST INERTIAL) 2044.5 kg (4507 Ibs) EXTERIOR
DUMMY MASS N/A VDS 1-FR-5
MASS (GROSS STATIC) 2044.5 kg (4507 Ibs) CDC 01FREW2
IMPACT CONDITIONS INTERIOR

VELOCITY (km/h) 103.1 km/h (64.1 mi/h) OCDI [ FS0000000
ANGLE () 20.1 T
IMPACT SEVERITY (kJ) 99.0 POST-IMPACT VEHICULAR BEHAVIOR

EXIT CONDITIONS MAXIMUM ROLL ANGLE (°) -35.7
VELOCITY (km/h) MAXIMUM PITCH ANGLE (°) -5.2
ANGLE (°) MAXIMUM YAW ANGLE (°) -15.2

11 TR-P30077-01-A



DATA SHEET 4
SUMMARY OF RESULTS

Test Article: TrafFix Devices Sentry End Treatment CMB Project No.: P30074-01
Test Program: NCHRP 350 3-44 (Modified) Test Date: 06/16/10
Test Vehicle: 1990 Cheuvrolet Silverado

Eepeol T TR e el BRSNS

GENERAL INFORMATION OCCUPANT RISK VALUES
TEST AGENCY KARCO Engineering, LLC FLAIL SPACE VELOCITY (m/sec)
TEST NO. NCHRP 350 3-44 (Modified) X DIRECTION 8.4
DATE B 6/16/2010 Y DIRECTION 2.0
TEST ARTICLE THIV (Optional)
TYPE Crash Cushion RIDEDOWN ACCELERATION (g's)
INSTALLATION LENGTH 20.3 m (66.5 ft)
END TREATMENT LENGTH B.0 m (26.2 ft) XDIRECTION =158
iggé&%gsT%MENSION OF Nominal Mass 71.7 kg (158 Ibs) Y DIRECTION 7.4
SOIL TYPE AND CONDITION Concrete PHD (Optional)
TEST VEHICLE ASI (Optional)
TYPE Production Model TEST ARTICLE DEFLECTIONS (m)
DESIGNATION 2000P DYNAMIC
MODEL 1990 Chevrolet Silverado PERMANENT
MASS (CURB) 2020.5 kg (4454 Ibs) VEHICLE DAMAGE
MASS (TEST INERTIAL) 1983.0 kg (4372 Ibs) EXTERIOR
DUMMY MASS N/A VDS 1-FR-5
MASS (GROSS STATIC) 1983.0 kg (4372 Ibs) CDC 01FREW?2
IMPACT CONDITIONS INTERIOR
VELQCITY (km/h) 96.2 km/h (59.8 mi/h) OCDI | FS0000000
ANGLE (°) 15.0
IMPACT SEVERITY (kJ) 47 .4 POST-IMPACT VEHICULAR BEHAVIOR
EXIT CONDITIONS MAXIMUM ROLL ANGLE (°) -19.3
VELOCITY (km/h) MAXIMUM PITCH ANGLE (°) 10.7
ANGLE (°) MAXIMUM YAW ANGLE (°) 4.0

11 TR-P30074-01-A
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