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LENGTH LENGTH
in inches 25.4 millimeters mm mm millimeters 0.039 inches in
ft feet 0.305 meters m m meters 3.28 feet ft
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AREA AREA
in? square inches 645.2 square milimeters mm?® mm? square millimeters  0.0016 square inches in®
ft* square feet 0.093 square meters m? m? square meters 10.764 square feet ft?
yd? square yards 0.836 square meters m? m? square meters 1.195 square yards yd?
ac acres 0.405 hectares ha ha hectares 2.47 acres ac
mi° square miles 2.59 square kilometers  km? km? square kilometers  0.386 square miles mi?
VOLUME VOLUME
fl oz fluid ounces 29.57 milliliters mL mL milliliters 0.034 fluid ounces floz
gal gallons 3.785 liters L L liters 0.264 gallons gal
ft® cubic feet 0.028 cubic meters m® m?® cubic meters 35.71 cubic feet ft®
yd® cubic yards 0.765 cubic meters m® m° cubic meters 1.307 cubic yards yd®
NOTE: Volumes greater than 1000! shall be shown in m®
MASS MASS
oz ounces 28.35 grams g g grams 0.035 ounces oz
Ib pounds 0.454 kilograms kg kg kilograms 2.202 pounds Ib
T short tons 0.907 Megagrams Mg Mg megagrams 1.103 short tons T
(2000Ib) (or "metric ton") (or "t") (or"t")  (or "metric ton") (2000Ib)
TEMPERATURE (exact) TEMPERATURE (exact)
°F Fahrenheit 5(F-32)/9 Celsius °C °C Celsius 1.8C + 32 Fahrenheit °F
ILLUMINATION ILLUMINATION
fc foot-candles 10.76 lux Ix Ix lux 0.0929 foot-candles fc
fl foot-Lamberts 3.426 candela/m® cd/m? cd/m®  candela/m? 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS FORCE and PRESSURE or STRESS
Ibf poundforce 445 newtons N N newtons 0.225 poundforce Ibf
Ibf/in? poundforce per 6.89 kilopascals kPa kPa kilopascals 0.145 poundforce per lbf/in?
square inch square inch

*Sl is the symbol for the International System of Units.Appropriate
rounding should be made to comply with Section 4 of ASTM E380.
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INTRODUCTION



PURPOSE

This test was conducted to obtain vehicle crashworthiness data to evaluate the
performance of the Multi-Barrier Model MB-42x45 HDPE longitudinal safety barricade
system, relative to the longitudinal barrier and longitudina channelizing barricade
requirements of the Federa Highway Administration’s Nationa Cooperative Highway
Research Program Report 350 (NCHRP 350) “Recommended Procedures for the Safety
Performance Evaluation of Highway Features.”
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STUDY APPROACH



TEST ARTICLE

The Multi-Barrier Model MB-42x45 HDPE longitudinal safety barricade system
consisted of twenty-seven interconnected water-filled “high impact” UV-resistant

polyethylene barricades.

Each polyethylene barricade is manufactured from High Density Polyethylene (HDPE)
plastic. Each barricade weighs approximately 35 pounds empty and can be filled with up to
105 gallons of water.

The Multi-Barrier Model MB-42x45 HDPE longitudinal safety barricade system was
positioned such that the impacting vehicle struck the longitudinal barricade system at the
interconnection between barricade numbers 13 and 14 at a 20° angle. Overall length of each
individual barricade was 1.14 meters, with each individual barricade filled with
approximately 8 gallons of water.

Detalls of the Multi-Barrier Model MB-42x45 HDPE portable longitudinal safety
barricade system are shown in Figure 1 and Appendix D.



Type:
Colors:

Composition:
Size:

Scope of service:

Multi-Barrier Safety Barricade Model M B-42x45 HDPE
Orange or White
High Impact UV Resistant High Density Polyethylene

Height: 42" /107 cm

Length: 45" /114 cm

Width:  23.5" /60 cm

wall: 0.156” / 4 mm

Mass: 351b. / 15.8 kg (empty)
Mass: 800 Ib. / 362 kg (full)

Rapidly deployable traffic / security barricade. Enhances security
and safety in less time than constructing sandbag structures or
moving concrete road barriers. Weighing only 35 pounds, the
barricade can be installed manually and once positioned can be
filled with 105 gallons of water. Compatible with lights, signage,
and stanchions and fencing. Stackable and easy to ship and store.
Made from High Density Polyethylene Plastic. Can form atamper
proof inseparable wall in any configuration.

Figure 1. Details of the Multi-Barrier Model MB-42x45 HDPE
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Impact Point ——»

|
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Figure 1. Details of the Multi-Barrier Model M B-42x45 HDPE (continued)
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Figure 2. Multi-Barrier Model MB-42x45 HDPE Barricade System before test 050408.
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CRASH TEST CONDITIONS

NCHRP Report 350 Test Designation

According to NCHRP Report 350, there are two tests that are required to evaluate
longitudinal barriers, such as the Multi-Barrier Model MB-42x45 HDPE portable water-filled
barricade, to test level two (TL-3) as described below.

NCHRP Report 350 test designation 3-10: This test involves an 820-kg passenger car
impacting the critical impact point (CIP) of the length of need (LON) of the longitudinal
barrier at nominal speed and angle of 100 km/h and 20 degrees. The purpose of this test
is to evaluate the performance of the LON section in general and occupant risks in

particular.

FHWA Safety Questions and Answers About Crash Testing of Work Zone Safety
Appurtenances: Longitudinal channelizers have no pretext of being a barrier that can
redirect an errant vehicle; therefore, the conventional barrier crash test matrix found in
NHCRP Report 350 does not apply.

NCHRP Report 350 test designation 3-11: This test involves a 2000-kg pickup truck
impacting the CIP of the LON at a nominal speed and angle of 100 km/h and 25 degrees.
The purpose of this test is to evaluate the strength of the LON in containing and
redirecting the pickup truck.

FHWA Safety Questions and Answers About Crash Testing of Work Zone Safety
Appurtenances. Longitudinal channelizers have no pretext of being a barrier that can
redirect an errant vehicle; therefore, the conventional barrier crash test matrix found in
NHCRP Report 350 does not apply.

NCHRP Report 350 test designation 3-10 was performed on the Multi-Barrier Model
MB-42x45 HDPE barricade system and the details and results are reported herein. Off the
Wall Products, LLC specified the Critical Impact Point (CIP) chosen for this test. The CIP
was requested to be the barricade interconnection joint between barricade number 13 and

barricade number 14.
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The crash test and data analysis procedures were in accordance with the guidelines
presented in NCHRP Report 350. Brief descriptions of these procedures are presented
below:

Evaluation Criteria

The crash test performed was evaluated in accordance with the criteria presented in
NCHRP Report 350, with special emphasis on longitudinal channelizing devices. As stated
in NCHRP Report 350, “ Safety performance of a highway appurtenance cannot be measured
directly but can be judged on the basis of three factors: structural adequacy, occupant risk,
and vehicle trgjectory after collision.” Accordingly, the following safety evaluation criteria
from table 5.1 of NCHRP Report 350 were used to evaluate the crash test reported herein.

e Structural Adequacy

A. Test article should contain and redirect the vehicle; the vehicle should not
penetrate, underride, or override the installation athough controlled lateral
deflection of the test article is acceptable.

* Occupant Risk

D. Detached elements, fragments or other debris from the test article should not
penetrate or show potential for penetration the occupant compartment, or
present an undue hazard to other traffic, pedestrians, or personnel in a work
zone. Deformation of, or intrusions into, the occupant compartment that could

cause serious injuries should not be permitted.

F.  The vehicle should remain upright during and after collision although moderate

roll, pitching and yawing are acceptable.



* VehicleTrajectory

K. After collision it is preferable that the vehicle's trgjectory not intrude into
adjacent traffic lanes.

L. Theoccupant impact velocity in the longitudinal direction should not exceed
12 m/s and the occupant ridedown acceleration in the longitudinal direction
should not exceed 20 g's.

M. Theexit angle from the test article preferable should be |ess than 60 percent of
the test impact angle, measured at time of vehicle loss of contact with the test

device.

CRASH TEST AND DATA ANALYSISPROCEDURES

The crash test and data analysis procedures were in accordance with guidelines presented
in NCHRP Report 350. Brief descriptions of these procedures are presented as follows.

Electronic Instrumentation and Data Processing

The impacting vehicle was instrumented with three angular rate transducers to measure
roll, pitch and yaw; a primary and redundant set of triaxial accelerometers near the vehicle

center-of-gravity to measure longitudinal, lateral, and vertical acceleration levels.

The electronic signals from the accel erometers and transducers were collected by means
of a self-contained onboard digital data acquisition system at a rate of 10,000 samples per
second. The onboard digital data acquisition system was connected by an umbilical cable to
the data acquisition room only for pretest setup and checkout and post-test data

downloading.

Each data channd was filtered to SAE J211 OCT88 Channel Class 1000. Immediately
preceding each test, al data channels were checked and balanced by the data acquisition system
software. The data was downloaded from the onboard digital storage to the data acquisition
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room by an umbilical cable, which is connected from the test vehicle to the personal computer
in the data acquisition room. Following initia verification of the data signals, fiber optic cable
transferred the data to the digital computer for all subsequent digital data processing.

Subsequent digital filtering of the data was performed. As specified in NCHRP 350, the
filters conform to the Society of Automotive Engineers Recommended Practice SAE J211
OCT88.

Anthropomor phic Dummy I nstrumentation

An uninstrumented anthropomorphic dummy was used for test 3-10, performed on April
8, 2005.

Photographic I nstrumentation and Data Processing

Photographic coverage of the test included eight (8) high-speed digital cameras: two (2)
overhead with afield of view perpendicular to the ground and directly over the impact point,
a third and fourth placed to have a field of view angled at and upstream and downstream,
respectively to the impact point; a fifth placed to have a field of view perpendicular to the
impact point; a sixth was placed to have a field of view perpendicular to the impact point on
the non-impact side; a seventh placed to have afield of view upstream to the impact point on
the non-impact side; and an eighth placed onboard the vehicle to have a field of view of the
left rear side of the passenger dummy’s head. A pressure sensitive tape switch was
positioned on the impacting vehicle to indicate the instant of contact with the MB-42x45
HDPE Barricade System. The views from these high-speed cameras were analyzed on a
digital motion picture image analyzer to observe phenomena occurring during the collision
and to obtain time-event, displacement and angular data. One (1) Panasonic real-time motion
picture camera was used to record and document the conditions of the test vehicle and
installation before and after the test and to record and document the impact event. A still
camerawas used to record and document conditions of the test vehicle and installation before
and after the test.



Description of Timing Markson TRC Inc. Digital High-Speed Camer as

All TRC Inc. high-speed cameras are equipped with frame and timing displays. When
converted to .AVI files, thisinformation is displayed in the upper left corner of the picture.

Test Vehicle Propulsion and Guidance

The test vehicle was towed into the test article by towing cables attached to each side of the
vehicle's front suspension and connected to the drive cable by a frangible skate assembly. The
frangible skate assembly was attached to a monorail providing lateral guidance while towing the
vehicle. The test vehicle's steering wheel was unlocked to alow proper tracking of vehicle
while attached to the monorail. At a predetermined point prior to impact, the frangible skate
assembly struck a block of sted driving the wedge portion of the assembly through the
assembly’s channels.  This action smultaneousy released the tension to the drive cable, the
vehicle towing cables, and the attachment to the monorail. This method allowed the vehicle to
free-rall to the impact point without influence from the propulsion system.
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Section 3.0

Crash Test Results



NCHRP Report 350 Test Designation 3-10

Test Vehicle

A 1995 Geo Metro 2-door was used for this crash test. The delivered weight was
841.0 kg, the test inertial weight was 836.7 kg and the gross static weight of the vehicle was
912.0 kg. The height to the lower edge of the vehicle bumper was 400 mm and it was 495
mm to the upper edge of the bumper. Additional dimensions and information on the vehicle
are given on page 3-7. The vehicle was directed into the installation using the tow system,
and was released to be freewheeling and unrestrained just prior to impact.

Weather Conditions

The crash test was performed the afternoon of April 8, 2005. The pavement was dry and

the weather conditions at the time of testing were as follows:

Wind speed: 14.5 km/h
Wind direction: 9°N
Temperature: 11.1° C
Relative humidity: 54 percent

Barometric pressure: 28.77 kPa
Test Description

The vehicle, traveling at 99.8 km/h, impacted the Multi-Barrier Model M B-42x45 HDPE
portable barricade system at 20°, 0.05 meters upstream of the joint between barricade number
13 and barricade number 14. The vehicle continued in a forward direction and remained in
contact with the 14" barricade. At approximately 36 milliseconds after time zero, the joints
on the right and left sides of barricade 14 began to separate, displacing barricades 13 and 14
to the right of the vehicle. At 42 milliseconds, the vehicle struck barricade 15. Barricade 15
suffered significant structural breaks in the left side and top of the polyethylene unit, causing
water to be forcefully expelled from the barricade. As barricade 15 was crushed inward, it
was forced forward allowing the vehicle to impact barricade 16 at 80 milliseconds.
Barricade 16 began to exhibit structural breaks on the top and left sides at approximately 82
milliseconds. At approximately 84 milliseconds, the structural breaks in barricade 16
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widened, allowing water to be expelled. The bullet vehicle continued directly forward
pushing barricades 15 and 16 in front of it. At approximately 152 milliseconds after initial
impact, the left front of the vehicle impacted barricade 17, causing barricade 17 to be pushed
to the left of the vehicle. Barricade 18 turned clockwise at approximately 168 milliseconds,
as the joint between barricade 18 and barricade 17 disengaged. Thisin turn caused the joints
between barricades 18 and 19 to bend inward toward the vehicle and the joints between
barricades 19 and 20 to bow outward at 174 milliseconds. At approximately 290
milliseconds barricades 23 through 27 were forced forward from the movement of barricades
17 through 22, this caused the joints between the barricades to separate. At 428 milliseconds,
barricade 27 began to turn to the right and came to rest rotated approximately 90 degrees.
The vehicle came to rest upright approximately 2000 milliseconds after impact and
approximately 64.1 meters from the origina impact point in an upstream longitudinal
direction, and approximately 2.9 metersto theright in alateral direction.

Damageto Test I nstallation

Three of the twenty-seven sections of the Multi-Barrier Model MB-42x45 HDPE
portable barricade system, configured in a straight line, interlocking end to end fashion, were
damaged and rearranged in the immediate impact zone area as shown in Appendix A Figures
A-62, A-64, A-66, A-67, A-69, A-70, and A-72 through A-74. Individua barricade sections,
numbers 14, 15, and 16 incurred noticeable damage, having the polyethylene barricades
displaced from their origina positions and their sidewalls ruptured, as shown in Appendix A,
Figures A-75, A-76, and A-77, respectively.



Figure 3. Impacting vehicle/ MB-42x45 HDPE barricade system geometrics for test 050408.
34



Figure 4. Impacting vehicle before test 050408.
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Figure 4. Impacting vehicle before test 050408. (continued)

3-6



Date: 04/08/05Test No: 050408 Vin No: 2C1MR229556726412 Make: Geo
Modd: Metro Y ear: 1995 Odometer: 111,115 GVW: 912.0 kg
Tire Size: P155/80R13 Tire Inflation Pressure: Front 32 psi / Rear 32 ps  Tread Type: N/A
Mass Distribution (kg) LF 269.8 RF 291.4 LR 169.0 RR 1815

Describe any damage to vehicle prior to test:

J S  p- Engine Type:
Transverse
A

Wheel ) Wheel

frack & venicie ya‘:k Engine Size: 1.3 L
l ) C_ ) Transmission Type:
—/
X _Auto
o " Test Inertial C.M. M anual
Tire Dia. »»>
ineet b Optional Equipment:
L <  — L P auip '
T N/A
i D—,
vy v
e = B P
<t . F M >
Geometry - (mm)
A 1585 D 1370 G 909.7 K 495 N 1390 Q 369
B 820 E 595 H N/A L 100 O 1350
C 2365 F 3780 J 546 M 400 P 580
Mass - (k Curb Test Inertil  Gross Static
M4 546.0 546.0 561.2
Mo 295.0 290.7 350.8
M+ 841.0 836.7 912.0

Figure 5. Vehicle properties for test 050408

! The following components were removed to achieve test inertial weight: four (4) hubcaps,
driver seat, hatch lid with seal, three (3) seat belt assemblies, speaker, taillight, two (2)
interior side panels, rear fascia, driver door panel, floor mat, battery, tail pipe and muffler.

3-7



0.000 s

0.080 s

0.144 s

0.250 s

Figure 6. Sequentia photographs for test 050408
(overhead and perpendicular views).
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0.330s

0.400 s

0.600 s

0.800 s

Figure 6. Sequentia photographs for test 050408
(overhead and perpendicular views) (continued).
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0.900 s

1.100 s

1.400 s

Figure 6. Sequentia photographs for test 050408
(overhead and perpendicular views) (continued).
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Figure 7. MB-42x45 HDPE barricade system after test 050408
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Damageto Test Vehicle

Most of the damage to the vehicle was to the front and left front sides as shown in
Appendix A, Figures A-2, A-4, A-6, A-8 and A-24. The bumper, hood and left fender were
moderately damaged. The left side of the vehicle evidences only minor damage. No
measurable crush was evident to the exterior of the vehiclee. Maximum crush into the

occupant compartment was 5 mm at the | eft toeboard to rear area.

Occupant Risk Values

Data from the accelerometers located at the vehicle center-of-gravity was integrated for
evaluation of occupant risk and were computed as follows. In the longitudina direction, the
occupant impact velocity was 4.9 m/s at 0.226 s, and the highest 0.010-s occupant ridedown
acceleration was 3.0 g. In the lateral direction, the occupant impact velocity was 0.7 m/s at
0.226 s, the highest 0.010-s occupant ridedown acceleration was 2.3 g. The data plots are in
Appendix B.
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Figure 8. Impacting vehicle after test 050408.
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Summary of Findings and Conclusions



Summary of Findings

During test 050408 (NCHRP 350 Test 3-10), there were three detached individual
barricades that were damaged from the Multi-Barrier Model MB-42x45 HDPE portable
barricade system and there were no detached elements from the impacting vehicle to penetrate
the occupant compartment of the impacting vehicle or to present hazards to others in the area.
Maximum deformation into the occupant compartment of the impacting vehicle was 5 mm at
the left toeboard to rear area. Occupant impact velocities and ridedown accelerations were
within the recommended limits for the impacting vehicle. The Multi-Barrier Model MB-42x45
HDPE portable barricade system did performed acceptably per current NCHRP 350 3-10 test
standards, which require the impacting vehicle to be brought to a controlled upright stop. The
barricade system, used as a longitudina channelizing device, dlowed the test vehicle to
penetrate the barrier system. The impacting vehicle's fina resting place intruded into the
adjacent pedestrian area to the right of the barricade’ sinitid pre-test placement location.

Conclusions

Test 050408, with the 820C vehicle, did appeared to meet all NCHRP Report 350
evaluation criteria for test designation 3-10. The impacting vehicle remained upright during
and after the impact. The impacting vehicle was not contained by the barricade system,
which was tested as a longitudinal channelizing device. The impacting vehicle remained
within 12 feet of the barricade. There were multiple detached barricade elements, however
none penetrated the vehicle's occupant area. All occupant risk factors were within the limits
specified in NCHRP Report 350.

1 As referenced in the American Association of State Highway and Transportation

Officials (AASHTO) publication “A Policy on the Geometric Design of Highways and
Streets, 2001”, Chapter 4, Page 315.
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Test No.: 050408, NCHRP Report 350 Test 3-10

Performance Evaluation Summary for Impacting Vehicle

Test Agency: Transportation Research Center Inc.

Test Date: 04/08/05

NCHRP Report 350 Evaluation Criteria Test Results Assessment
Structural Adeguacy The impacting vehicle was
A. Test article should contain and redirect the vehicle; not contained by the barricade
the vehicle should not penetrate, underride, or system, which wastested asa Not
override the ingtallation athough controlled | ateral longitudinal channelizing Applicable
deflection of the test article is acceptable device.
Occupant Risk The MB-42x45 HDPE
D. Detached dements, fragments or other debrisfrom | Barricade System remained
the test article should not penetrate or show contained in theimmediate
potential for penetrating the occupant impact location, did not allow
compartment, or present an undue hazard to other debristo penetrate the Pass
traffic, pedestrians, or personnel in awork zone. occupant compartment, or
Deformations of, or intrusionsinto, the occupant present hazard to the
compartment that could cause seriousinjuries immediate area. There was
should not be permitted. minimal deformation to the
occupant compartment.
F. Thevehicle should remain upright during and The impacting vehicle
after collision athough moderateroll, pitchingand | remained upright during and Pass
yawing are acceptable. after the collision.
H. Occupant impact velocities should satisfy the
following: Longitudinal Ve ocity
Occupant Impact Ve ocity Limits (ms) 4.9m/s Pess
Component Preferred Maximum :
Longitudinal 9 12 Latera \gem/tg
And Latera '
I.  Occupant ridedown accelerations should satisfy the
following: Longitudinal Ridedown
Occupant Ridedown Acceleration Limits (G'S) Acceleration: 30g's Pass
Component | Prefored | M&(Mum | | aera Ricedown
And Laterdl Accderdation: 2.30's
Vehicle Trajectory The impacting vehicle' sfina
K. After collison, it is preferablethat the vehicle's most outer right trajectory
trgjectory not intrude into adjacent traffic lanes. stayed within twelve feet of
the barricade. Assuming that
the barricade was a the edge Pass
of the lane, the vehicle would
have stayed within a 12-foot
lane width.!

! As referenced in the American Association of State Highway and Transportation Officials
(AASHTO) publication “A Policy on the Geometric Design of Highways and Streets,
2001”, Chapter 4, Page 315.
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Appendix A

NCHRP 350 3-10 Test Photographs

A-1



List of Photographs

Title

Pre-Test Front with Barrier View

Post-Test Front - Final Resting Place View
Pre-Test Left Front with Barrier View

Post-Test Left Front - Final Resting Place View
Pre-Test Left Side with Barrier View

Post-Test Left Side - Final Resting Place View
Pre-Test Left Rear with Barrier View

Post-Test Left Rear - Final Resting Place View
Pre-Test Rear with Barrier View

Post-Test Rear - Final Resting Place View
Pre-Test Right Rear View

Post-Test Right Rear - Final Resting Place View
Pre-Test Right Side View

Post-Test Right Side - Final Resting Place View
Pre-Test Right Front View

Post-Test Right Front - Final Resting Place View
Pre-Test Overhead View

Pre-Test Alignment - Overhead View

Pre-Test Alignment - Front View

Pre-Test Alignment - Front Close-up View
Pre-Test Alignment - Rear View

Pre-Test Alignment - Rear Close-up View
Pre-Test Front Underbody View

Post-Test Front Underbody View

Pre-Test Mid-Front Underbody View

Post-Test Mid-Front Underbody View

Pre-Test Mid Underbody View

Post-Test Mid Underbody View

A-2

Figure
A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-8
A-9

A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28



List of Photographs, Cont’d

Title

Pre-Test Mid Rear Underbody View
Post-Test Mid Rear Underbody View
Pre-Test Rear Underbody View
Post-Test Rear Underbody View
Pre-Test Engine Compartment View
Pre-Test Windshield View

Post-Test Windshield View

Pre-Test Left Front Windshield View
Post-Test Left Front Windshield View
Pre-Test Right Front Windshield View
Post-Test Right Front Windshield View
Pre-Test Passenger Dummy - View 1
Post-Test Passenger Dummy - View 1
Pre-Test Passenger Dummy - View 2
Post-Test Passenger Dummy - View 2
Pre-Test Passenger Dummy - View 3
Post-Test Passenger Dummy - View 3
Pre-Test Passenger Dummy - View 4
Post-Test Passenger Dummy - View 4

Pre-Test Barrier Impact Side Overall - View 1
Post-Test Barrier Impact Side Overall - View 1
Pre-Test Barrier Impact Side Overall - View 2
Post-Test Barrier Impact Side Overall - View 2
Pre-Test Barrier Impact Side Close-up View

Post-Test Barrier 12 and 13 Impact Side Close-up View
Pre-Test Barrier Impact Side Upstream - View 1
Post-Test Barrier Impact Side Upstream - View 1
Pre-Test Barrier Impact Side Upstream - View 2

Figure
A-29
A-30
A-31
A-32
A-33
A-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48
A-49
A-50
A-51
A-52
A-53

A-55
A-56



List of Photographs, Cont’d

Title Figure
Post-Test Barrier Impact Side Upstream - View 2 A-57
Pre-Test Barrier Impact Side Downstream - View 1 A-58
Post-Test Barrier Impact Side Downstream-View 1 A-59
Pre-Test Barrier Impact Side Downstream - View 2 A-60
Pre-Test Barrier Back Side- View 1 A-61
Post-Test Barrier Back Side - View 1 A-62
Pre-Test Barrier Back Side - View 2 A-63
Post-Test Barrier Back Side - View 2 A-64
Pre-Test Barrier Back Side Upstream View A-65
Post-Test Barrier Back Side Upstream - View 1 A-66
Post-Test Barrier Back Side Upstream - View 2 A-67
Pre-Test Barrier Back Side Downstream View A-68
Post-Test Barrier Back Side Downstream - View 1 A-69
Post-Test Barrier Back Side Downstream - View 2 A-70
Pre Test Overhead Barrier View A-71
Post-Test Overhead Barrier - View 1 A-72
Post-Test Overhead Barrier - View 2 A-73
Post-Test Overhead Barrier - View 3 A-74
Post-Test Damage to Barrier 14 View A-75
Post-Test Damage to Barrier 15 View A-76
Post-Test Damage to Barrier 16 View A-T7
Post-Test Barrier Final Resting Position - View 1 A-78
Post-Test Barrier Final Resting Position - View 2 A-79
Vehicle Certification Label View A-80
Vehicle Tire Information Label A-81



Figure A-9 Pre-Test Rear with Barrier View

Figure A-10 Post-Test Rear - Final Resting Place View



Figure A-12 Post-Test Right Rear - Final Resting Place View



Figure A-61 Pre-Test Barrier Back Side- View 1

Figure A-62 Post-Test Barrier Back Side- View 1




Figure A-63 Pre-Test Barrier Back Side- View 2

Figure A-64 Post-Test Barrier Back Side- View 2




Figure A-65 Pre-Test Barrier Back Side Upstream View

Figure A-66 Post-Test Barrier Back Side Upstream - View 1




Figure A-67 Post-Test Barrier Back Side Upstream - View 2
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Figure A-68 Pre-Test Barrier Back Side Downstream View

Figure A-69 Post-Test Barrier Back Side Downstream - View 1
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Figure A-70 Post-Test Barrier Back Side Downstream - View 2

Intentionally L eft Blank



Figure A-71 PreTest Overhead Barrier View

Figure A-72 Post-Test Overhead Barrier - View 1




Figure A-73 Post-Test Overhead Barrier - View 2

Figure A-74 Post-Test Overhead Barrier - View 3
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Figure A-75 Post-Test Damageto Barrier 14 View

Figure A-76 Post-Test Damageto Barrier 15 View
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Figure A-78 Post-Test Barrier Final Resting Position - View 1

Figure A-79 Post-Test Barrier Final Resting Position - View 2
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Figure A-80 Vehicle Certification Label View
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Figure A-81 Vehicle TireInformation Label



Appendix B

NCHRP 350 3-10 Test Data Plots



820C Passenger Vehicle Accelerometer L ocations and Data Summary

Positive Direction

Negative Direction

Accel. Max. Time Max. Time
No. Location (9) (ms) (9) (ms)
1 | Vehicle Center of Gravity
Longitudinal X 13.8 41.3 7.6 99.6
Lateral Y 34| 256.1 5.6 41.5
Vertical Z 7.8 284 68.7 41.2
Resultant R 70.3 41.2
2 | Vehicle Center of Gravity
Redundant
Longitudinal X 27 | 8749 7.8 99.8
Lateral Y 35| 2564 4.7 | 2334.9
Vertical Z 145 41.2 92| 8465
Resultant R 14.7 41.2




Post-Test Barrier Diagram

Distance from
impact point
(approximated)
Om
0.5m
14 m
10 m
13 m ) )
50 m Direction
54 m of Travel

OTMMOO >




Impacting Vehicle Crush Data

« L
<«— L2 »><«—L2—>»

NOTES: L ispre-testlength of contact surface.
C1 through C6 are spaced equally apart.
CL isvehicle centerline.

Vehicle: 1995 Geo Metro 2-door

Pre-test Post-test Crush
L 1423 mm N/A N/A
Ci1 4025 mm 4033 mm -8 mm
Cc2 4150 mm 4151 mm -1 mm
C3 4180 mm 4202 mm -22 mm
C4 4180 mm 4212 mm -32 mm
C5 4150 mm 4173 mm -23 mm
C6 4025 mm 4062 mm -37 mm
CL 4195 mm 4216 mm -21 mm




Impacting V ehicle Occupant Compartment Deformation

Test No. 050408
Percent
M easurement Pre-Test Post-Test Difference Reduction

AL: Left Dashto Rear 1000 mm 1000 mm 0mm 0.0%
AR: Right Dash to Rear 995 mm 996 mm -1 mm -0.1%
BL: Left Roof to Floor 986 mm 1005 mm -19 mm -1.9%
BR: Right Roof to Floor 1008 mm 1015 mm -7 mm -0.7%
CL: Left Toeboard to Rear 1470 mm 1465 mm 5mm 0.3%
CR: Right Toeboard to Rear 1475 mm 1475 mm 0Omm 0.0%
DL: Left Lower Dash to Floor 343 mm 344 mm -1 mm -0.3%
DR: Right Lower Dash 303 mm 318 mm -15mm -4.9%
to Floor
E: Interior Width 1245 mm 1245 mm 0 mm 0.0%
F: Right Window Lower Edge | 1510 mm 1515 mm -5mm -0.3%
to Left Window Upper Edge
G: Left Window Lower Edge 1525 mm 1530 mm -5mm -0.3%
to Right Window Upper Edge




Camera Positions




Camera Information

Camera Lens  Speed Purpose of
Number Location Type (mm)  (fps) Camera Data
1 Red-time panning Panasonic Zoom 30  Real-time documentation
2  Overhead wide Redlake-LE 10 500 Vehicledynamics
3  Overhead tight Redlake-LE 25 500 Vehiclecrush
4 Leftwide Redlake-LE 6.5 500 Vehicle dynamics
5 Leftwide Redlake-LE 6.5 500 Vehiclecrush
6 Lefttight Redlake-LE 50 500 Vehicle dynamics
7 Right wide Redlake-HG2000 8 500 Vehiclecrush
8 Rear upstream Redlake-LE 125 500 Vehicle dynamics
9  Onboard left rear Redlake-LE 8.5 500 Dummy kinematics
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MB-42x45 HDPE Barricade System Specifications
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