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INTRODUCTION

Mobility Systems and Equipment Company (MSE) conducted a
project entitled "Safety Assessment of Several Traffic Channelizing
Devices" for the Department of Transportation, Federal Highway
Administration under Contract No. DTFH61-80-C—00074 from July 1981
through March 1983,

The project was sub—divided into the following tasks:

Task A — Review of Prior Research

Task B — Calculation and/or Measurement of Selected

Parameters

Task C — Full Scale Crash Testing

This report presents the work performed and the results for

each task.



SECTION 1

TASK A

Review of prior research information was collected from Data

Centers, Testing Organizations, Libraries, Equipment Manufacturers,

Designers, and State Highway Departments regarding the designs and uses

of traffic channelizing devices.

DATA SEARCH

Five specific devices were identified as equipment to be

considered within the scope of the project. The identified devices and

the manufacturer or designer are listed below.

The Plastibarrel, Catalog No. 400PB, a plastic barrel
surrogate manufactured by Best Barricade of ltasca,

I1linois.

The Channelizer, a plastic barrel surrogate manufactured
by Signal Division of Lear Siegler lInc., Los Angeles,

California.

Metal drums of 55 gallon capacity having approximately a

22 inch diameter and 34 inch height.

The Wyoming Highway Department Standard WC-4 Barricade
designed by the Wyoming Highway Department, Cheyenne,
Wyoming and Manufactured by J & S Contractor's Supply,

Denver, Colorado.

The Virginia Department of Highways simulated barrel

panel. Richmond, Virginia.



1.2 INFORMATION SOURCES

Additional inquiries were made of Data Centers, Testing

Organizations and Libraries. These include:

Texas Transportation Institute (TTI)

SRl International (Formerly Stanford Research Institute)
" National Technical Information Service (NTIS)

Transportation Research Board (TRB)

National Cooperafive Highway Research Program (NCHRP)

National Research Council (NRC)

Society of Automotive Engineers (SAE)

National Transportation Safety Board (NTSB)

Federal Highway Administration (FHWA)

American Association of State Highway and Transportation
Officials (AASHTO)

Los Angeles Central Technical Library
MSE Library

The information gathered includes sales literature of
commercial units, and construction drawings of State Highway Designs. A

summary of this information is presented in Table 1.

1.2.1 STATE HIGHWAY DEPARTMENTS INFORMATION

A1l Continental U.S. State Highway Departments were contacted
for information regarding the ballasting, placement and support
including road surface and soil conditions. Most State Highway
Departments had limited or no use of many of the specific items

identified for this project.
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1.3 TESTING

No State Highway Department had formally tested the
channelizing devices nor has any in-service performance data been

collected.
No testing organizations contacted had performed formal
testing of any of the channelizing devices which had been identified and

located in the market place.

1.4 OTHER DEVICES

Several Devices were found which were similar in design.

These include:

® Bar-L-Cade manufactured by The Kelch Corporation,
Cedarburg, Wisconsin

® Flex-Drum manufactured by NVF Company Container Division

® Duralast Safety Marker manufactured by NVF Company
Container Division, Kennett Square, Pennsylvania

® Plastic Construction Barriers manufactured by Flex-0O-Lite
Division General Steel Industry, St. Louis, Missouri

e Fitch Safety Marker manufactured by Fibco Incorporated,
Boston, Massachusettes :

e Tuff Boy Barrels manufactured by Todd Enterprises
Incorporated, Cranston, Rhode Island

e Traffic Cone manufactured by Signal Division Lear
Siegler, Los Angeles, California

Devices such as the standard Type | and Type |l barricades are
used in various states. South Carolina State Highway Department also
uses a Type || Breakaway Barricade made from 3 in PVC pipe loosely

assembled and tensioned with springs to keep it upright.



1.5 DEVICES OF QUESTIONABLE DESIGN

The Fitch Safety Marker is singled out of the group of similar
polyethylene barrels because the recommended specified location and type
of ballast may create a safety problem. The ballast is sand or sand
bags to be placed in an 8 in deep bin molded in the top of the 36 in
high "Safety Marker'. A sand bag could become a projectile especially
dangerous at this height. The FHWA Project Mahager was advised of the
potential safety hazzard of this device. Readers should be alert to

this condition of the potential safety hazzard of this device.

Also, traffic channelizing devices with open tops invite
filling with materials and debris from the work site. Should such
filled devices be impacted by a vehicle, potentially dangerous flying

debris can result.



SECTION 2

TASK B CALCULATIONS AND/OR MEASUREMENTS OF SELECTED PARAMETERS

Selected channelizing devices were purchased and/or assembled.
Calculations and measurements necessary to determine the following were

performed:

e Welight
e Center of Gravity

e Attachment Strength of the Mounting for the Warning Light
System

e Degree of Penetration into the Vehicle Windshield caused
by the Warning Light during Impact

Two of the selected devices were designs developed)by State
Highway Departments. Design drawings were obtained for the Wyoming
Standard WC-4 Barricade and the Virginia Simulated Barrel Panel.

Material was acquired and the devices were constructed.

Great care was taken to construct these channelizing devices
according fo the latest practice in use by the developers. This was
done primarily by telephone during the material acquisition and
construction of the device to verify changes of design from the

drawings.

The Wyoming WC-4 Barricade is being constructed by a
commercial vendor, J & S Contractor's Supply, located in Denver,
Colorado. Discussions were had with the Supervisor of the manufacturing
operation to identify the precise practices and hardware types used to
construct the Barricade. A significant construction detail is the
method of attachment of the 6x6 vertical posts with the 6x6 base
sections. This is done using a 12 in x 6 in x 1/2 in piece of

plywood nailed to the sides of the vertical posts and base.



2.1 WEIGHT

The weight was determined for each of the channelizing devices
to be tested. This was done by weighing the device on MS calibrated
balance beam scales which have an accuracy better than 0.1% (0.02%
midscale). This weight was compared to the data already obtained from
drawings or sales literature. Any difference is noted. The weights are

presented in Table 2-1.

2.2 BALLASTING

The plastic barrel surrogates were ballasted with two 25 1b
(11.3 kg) sandbags which is the size commonly used by the State Highway

Departments.

The 55 gallon drum had the top removed and was ballasted with
two 25 1b (11.3 kg) sandbags. ' ’

The Wyoming WC-4 Barricade was not ballasted as indicated by

the design drawings.

The Virginia Simulated Barrel Panel did not receive additional
ballast as the concrete base is designed to keep the device in place.

However, ballasting (one 25 1b sandbag) is frequently used in the field.

The channelizing devices which have mounting provisions for a
warning light had the light attached for the test weight determination.
These are the Channelizer and the Plastibarrel model number L4OOPB. The
55 gallon drum had a light attached to the inside of the top edge. The
Wyoming WC-4 Barricade had a light attached to the right end of the
center panel. All devices were reweighed after ballasting for

determination of test weight.

10
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2.3 CENTER OF GRAVITY

The center of gravity of each of the devices to be tested was
determined with ballast and warning light (when used) in place. The
Wyoming WC-4 Barricade, 55 gallon drum and Virginia Simulated Barrel
Panel are of symmetrical design and the center of gravity was determined

by calculation.

The plastic barfel surrogates had some assymetry and the
center of gravity had to be determined by using a knife edge. The
vertical and longitudinal location of the center of gravity was
determined for the Channelizer and the vertical location of the center

of gravity was determined for the Plastibarrel using this method.

The vertical center of gravity of all channeiizing devices to
be tested is presented in Table 3. The individual devices are
illustrated in Figures 1 through 5. These illustrations present all
axes for the c.g. of the device. For reference Figure 6 is included

showing the test vehicle, a Volkswagen Rabbit sedan, c.g.

2.4 WARNING LIGHT

The warning light selected for use on the channelizing devices
was selected on the criteria that it not be manufactured by the same
manufacturer of the plastic barrel surrogates and that it be a standard
available light. This would provide the same conditions for each device
being tested and would be representative of field conditions. The light
selected was a Rhodes and Maine model RM 55 and was purchased from a
local vendor with batteries and mounting hardware. The light is

pictured in Figure 7.

The warning light is a potential hazard which could become
more severe should it separate from the channelizing device and become
airborne. To assess this possibility pull tests were conducted on the

light assembly.

12



TABLE 3 CHANNELIZING DEVICE VERTICAL CENTER OF GRAVITY (WITH BALLAST)

CHANNEL1Z ING | VERTICAL CENTER OF GRAVITY
DEVICE , IN (CENTIMETERS)
PLAST IBARREL ' 7.2, (18.3)
400 PB ’
THE , 8.6 (21.8)
CHANNEL | ZER
55 GALLON 9.25 (23.5)
“DRUM
WYOMING - 26.8 (68.1)
WC-4
VIRGINIA SIMULATED 3.5 ( 8.9)

BARREL PANEL

NOTES: 1) Vertical c.g. measured from ground level (mounting surface)

2) See Figures 1 through 5 for longitudinal and transverse
location

13
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(1) Vehicle weight nomenclature defined in NCHRP Report

No. 230 '""Recommended Procedures for the Safety Performance
Evaluation of Highway Appurtenances',

F1GURE 6 TEST VEHICLE
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2.4.1 WARNING LIGHT ATTACHMENT

The warning light was attached following the channelizing
device and 1light manufacturers recommendations. The channelizing device
was secured to a reaction structure. The mounting of the warning light
was examined to determine load conditions which would most severely load

the mounting area.

The test load was applied at essentially a single point
attachment on the light assembly. The magnitude of the test load was
determined based on the weight of the light assembly (4 1/2 1bs/2 kg)
and the estimated acceleration level that the mounting surface will be
sub jected to during impact.‘ It is expected that the maximum "g" level

to be simulated will be 20 g's.

The center of gravity of a Rhodes and Maine model RM55 1ight
with batteries included was‘determined. A harness assembly was
constructed of glass filament tape to allow the force to be applied
through the center of gravity of the light. The light assembly was
attached in the normal manner using the mounting hardware provided at

the location design by the channelizing device manufacturer.

The force was applied (20 x W) using a jack screw through a
spring scale until the 90 1b (40.1 kg) level was reached. The load was
then released, the channelizing devices disassembled from the fixture
and inspected. No warning light mounting failure occurred. The
mounting holes in the channelizing device showed no distortion or

fracturing around the mounting hole. Photographs of the Channelizer are
| presented in Figure 8,‘the Plastibarrel in Figure 9, the 55 gallon drum

in Figure 10, and the Wyoming WC-4 Barricade in Figure 11. It should be
poihted out, however, that during actual full scale crash testing the
warning light pulled away from two devices, the Plastibarrel and the
Channelizer. A significant downward force appears to be applied when
the channelizing devices crush. Consideration should be given to

vertical and angular forces in future testing.
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Because of the gross distortion of the sides of the plastic
barrel type channelizing devices, the initial load displacement data
taken on an x-y plotter provided no meaningful information. The |
selected method of applying the force using a jack screw and spring
scale was chosen because of the high costs required to develop the
necessary fixturing to allow automatic load application and data
acquisition. Both tests provided pseudo static loading with visual data

provided by photographs presented in Figure 8 through 11.

2.5 DETERMINATION OF THE WINDSHIELD PENETRATION HAZARD POSED BY
THE WARNING LIGHT/BATTERY COMBINATION

A common type of warning light was purchased from a local
vendor. This was a Rhodes and Maine model RM55. The warning light and
associated batteries, two 6 volt lantern batteries, were suspended by
light weight string oriented such that a corner of the warning light is
presented to the impacting windshield. A Ford Fiesta windshield
mounting was attached to Mobility Systems track dolley. A Ford Fiesta
windshield was secured in the mounting frame. The test setup is

illustrated in Figurg 12.

A series of tests were performed to determine the velocity
when windshield penetration occurs. The initial test was performed at a
velocity of 30 mph (48.5 kph). The windshield was inspected for
penetration (air passage from front to rear of the windshield).
Penetration did not occur and the velocity was increased in nominally
5 mph (8 kph) increments. Substantial penetration occured at 60 mph
(96.6 kph).

2.5.1 RESULTS

High speed motion pictures and 35mm still photographs were
made during these tests. Photographs of the impact damage are shown in
Figures 13 through 18. The impact penetration data is presented in
Table 3.
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TABLE 4 IMPACT PENETRATION DATA

VELOCITY
MPH (kph) COMMENTS

30.1 (48.7) Cracking mostly in middle 1/2
No penetration
No noticeable 2nd impact

34.1 (55.1) Cracking in middle 5/4
Very close to penetration
No actual air passage - 2nd impact

43.7 (70.6) |Total cracking, penetration
Opening 3/4 in - 2nd impact

k6.1 (74.5) |Total cracking, penetration
4 Opening 3in long - 2nd impact

55.2 (88.8) | Total cracking, penetration
Opening 3 in long at lens -
2nd impact

60.3 (97.0) | Total cracking, penetration
‘ Opening 8 in 1long at lens -
2nd impact

NOTE: At low speeds (30 mph) the light moved away from the windshield
immediately after impact. Subsequent impacts at high speeds
caused the light to stay in contact with the windshield and the
body and lens of the light were then impacted by the windshield

after initial impact by the corner of the battery compartment
of the light.



2.5.2 CONCLUSION

Penetration (previously defined as allowing air passage) of
the vehicle test windshield occurred initially at 40 mph (64.4 kph).
Windshield crush increased as the impact velocity increased with an
accompanying small increase in hole size, 3/4 in (19 mm) to
3 in (76 mm), until an impact velocity of 60 mph (96.6 kph) was reached.
At this velocity a large opening, approximately 8 in (203 mm) long by
1 in (25.4 mm) wide, developed. '

These tests demonstrated that the light did not completely
penetrate the windshield and thus enter the passenger compartment of the
vehicle under the given test conditions. However, it should be noted
that the loading caused a large opening and deep crush of the windshield
at 60 mph (96.6 kph). As such, different results may occur when
windshields from different vehicles are used or impacts at higher speeds

occur.
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SECTION 3

TASK C FULL SCALE CRASH TESTING

Full scale crash tests were performed to determine the dynamic
behavior of a mini-size sedan when impacting channelizing devices. A
mini-size vehicle was selected as a realistic '"worst case" test vehicle
due to a greater tendency toward rollover than large vehicles have.
This tendency, caused primarily by lower rotary moments of inertia and
narrower wheel bases and track widths, is inherent in the design of

small vehicles.

Weight and Ballast information for the tested devices is
presented in Section 2 paragraphs 2.1 and 2.2 and Table 1. Dimensions
and c.g. of the devices and the vehicle used for these tests.are
presented in Section 2 paragraph 2.3, Table 2, and Figures 1 through 6.

The order of testing was as follows:

1.  The Plastibarrel (Catalog No. 400-PB)
2. The Channelizer
3.  Metal drums of 55 gallon (208 1)

L, Wyoming Highway Department's Standard WC-4 Barricade

5. The Virginia Department of Highway' simulated barrel

panel
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A 50th percentile Part 572 anthropomorphic uninstrumented

dummy was placed unrestrained in the drivers seat.

The test vehicle, illustrated in Figure 6, was a 1976
Volkswagen Rabbit sedan with a test inertial welght(l) of 1,819 1bs
(825 kg) and a test gross welght(1) of 1,984 1bs (900 kg). The bumper
height was 17 in (43.2 cm), and c.g. height of 18.9 in (48 cm).

Instrunentation on board the vehicle was two longitudinal, one
transverse, and one vertical accelerometer located essentially at the
vehicle c.g. on the front floor pan. The accelerometers were connected

to a multichannel FM tape recorder via an umbilical cord.

The accelerometer data recorded on FM tape was played back and
digitized through MS data processing equipment using both SAE Class 60
and Class 180 filters. This was done to provide comparative data using
both the old test procedures, TRC 191, and the new test procedures,
NCHRP 230. The digitized data was then processed by computer to obtain
the acceleration (g values) for the peak 50 msec moving average for the
Class 60 filtered data, 10 msec moving average for the Class 180

filtered data, and the occupant velocity expressed as V, = ot axdt and

s t P Ix
occupant displacement expressed as X = b Jo axdt .
Additional recording equipment consisted of four (4) high
speed motion picture cameras and a real time documentary camera panned
to follow the vehicle throughout the event. The camera placement is

shown in Figure 19 and described as follows:

(1) Weight nomenclature defined in NCHRP Report No. 230, ''Recommended
Procedures for the Safety Per formance Evaluatlon of Highway
Appurtenances'.
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FIGURE 19 CAMERA POSITIONS




Camera 1 — Point of Impact, 600 fps

Camera 2 - Vehicle Track, 600 fps

Camera 3 — Dummy Reaction, 600 fps

Camera 4 - Vehicle Reaction to Second Device, 600 fps(1)
Camera 5

— Event Documentation, 24 fps

The documentary camera was also used to film pre and posttest

static conditions.

The vehicle speed was recorded by two electro optical speed
traps located approximately 25 ft (7.6 m) prior to the initial impact

point.

3.1 TEST CONDUCT — PLASTIBARREL L400-PB

The test article was a plastic barrel type channelizing device
manufactured by Best Barricade of Itasca, I11inois, designated
Plastibarrel 400-PB.

A typical warning light was attached at the provided location
on the left of the device. The light was a Rhodes and Maine model RM 55
and selected as a light commercially available but not manufactured by

the manufacturer of the test article.

Two Plastibarrels were located for impact simulating the
placement of two devices being used as a lane taper to channel traffic.
The first device was placed at the right quarter point of the vehicle,
17 in (43.2 cm) from the vehicle centerline. The second device was
placed 25 ft (7.6 m) behind the first device at the left quarter point
of the vehicle 17 in (43.2 cm) from the vehicle centerline. These
locations were chosen to provide a realistic but "worst case!" force
application to the front end of the impacting vehicle, and thus, to
maximize the possibility of vehicle yaw and resultant tendenancy to

rollover.

(1) A Second Device not used for Wyoming WC-4 Barricade impact because
it is used primarily as a road closure device and not as a lane
taper.
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The test was conducted on Thursday July 29, 1982 at 2:15 p.m.
at a speed of 60.2 mph (97 kph)

Pretest photographs are presented in Figures 20 and 21,

3.1.1 TEST RESULTS

The device first impacted on the right quarter point of the
vehicle bumper and immediately wrapped around the bumper. The light
separated from the Plastibarrel upon impact striking the vehicle hood,
leaving an imprint, and continued to slide along the hood into the
windshield of the vehicle. No windshield damage occurred. The
Plastibarrel was then drawn under the vehicle and caught on the

undercarriage just behind the front wheels.

The impact with the second device was similar in that the
device wrapped around the vehicle bumper, the warning light separated
immediately from the Plastibarrel, impacted the fender/hood near the
left headlight and continued to slide along the vehicle hood until it
impacted the windshield. "Again no windshield damage occurred. The
device was drawn under the vehicle and ejected behind the left front
wheel.

The vehicle did not exhibit any yaw, pitch or roll instability
and the dummy did not impact the interior of the vehicle due to the

vehicle impact with the Plastibarrel 400 PB.
After application of the vehicle brakes the vehicle turned

slightly left causing the dummy to fall over into the passenger seat,

the head striking the passenger door window frame.
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The vehicle damage due to impact was essentially restricted to
the cosmetic damage caused when the warning light(s) impacted the hood

as can be seen in the posttest photograph in Figure 22.

The Plastibarrel hOQ PB channelizing devices were heavily
damaged by crushing under the vehicle and sliding along the road
surface. They could be pushed back to shape but would not regain the
originial dimension and appearance. Posttest photographs are presented

in Figures 22 through 24,

A possible unsafe condition existed when the warning light
separated from the Plastibarrel. The warning lights were attached to
the Plastibarrels using the light manufacturer's hardware and in
accordance with literature supplied with the 1ight. The impact caused
the plastic at the warning light mounting hole td extrude and tear
(Figures 23 and 24) around the mounting washer, and thus, free the 1light
to impact the vehicle. This occurred at vehicle impact resulting in the
warning light being a free body 32 in to 34 in above.ground level. The
warning light was initially deflected by the vehicle hood and
subsequently impacted the windshield. The washer used on the 1ight
mounting bolt is cupped to protect the mbunting bolt head offering a
smooth transition to pass through the Plastibarrel light mounting hole.

The Plastibarrel mounting is unreinforced flexible plastic.

Although in this test, the warning light did not fracture the
windshield, it is possible that under similar conditions windshield
fracture can occur. Tests have shown that the windshield will be
cracked when impacted by free lights at 30 mph (48.7 kph) and a large
hole occurs at 60 mph (97 kph). Impact penetration data is presented in
Table 3. Metal reinforcement of the plastic material around the
mounting hole (or a similar alteration) to prevent the warning light
attachment from failing would substantially improve the safety

performance of this channelizing device.
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3.1.2 DATA PRESENTATION

During the time interval of interest the '"flail space' (1)
distance the occupant traveled did not exceed 8.45 in which is less than
the 2 ft assumed distance to the vehicle interior and therefore no

contact occurred.

Since no contact occurred, the highest 10 msec average after
contact during the ridedown phase cannot be computed. In lieu of this
the highest 10 msec and highest 50 msec averages are presented in Table
4. The recommended .occupant risk values shown in this table are taken
from the Recommended Occupant Risk Values for the Longitudinal (x)
Direction for Breadaway/Yielding Supports — Signs and Luminaire of NCHRP
Report 230.

A computer printout of the vehicles acceleration data (class
180 filter) is presented in Table 5. Computer printouts of the first
integral (occupant velocity) and second integral (occupant displacement)

are presented in Tables 6 and 7.

A computer plot of the event using the class 180 filter is
shown in Figure 26 and the class 60 filter is shown in Figure 27. The
flat portions of the curve represents a change of data below the

resolution of the analysis equipment for the sampled period.

(1) Flail space approach is defined in NCHRP Report 230 ''Recommended
Procedures for the Safety Performance evaluation of Highway
Appur tenances"
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TABLE 4 MOVING AVERAGE DATA — PLASTIBARREL 400PB

Class 180 Filter 10 msec Average Acceleration (per NCHRP Report No. 230):

Max i mum
Longitudinal
Accel - g's Time — Seconds
Impact with First Device 2.4335 (1) .1620 to.1720
Impact with Second Device L,.3220 (1) .3794 to.3894
Recommended Limit 15.0 (2)

Class 60 Filter 50 msec Average Acceleration (per TRB Circular No. 191):

Max imum

Longitudinal

Accel - g's Time — Seconds
Impact with First Device 0.98552 1424 to.1924
Impact with Second Device 0.86563 - 3476 to.3976
Recommended Limit 10.0 (3)
Occupant Impact Velocity: Longitudinal A Vel - fps
Impact with First & Second Device . N0
Recommended Limit 15.0 (2)

(1) The values listed are maximum values and are presented for reference.

Occupant moves less than 24 in and thus ride down period does not
occur.,

(2) Reference NCHRP Report No. 230, Pg. 32 (Breakaway signs & luminaires
criteria used).

(3) Reference TRB Circular No. 191, Pg. 10 (Redirectional barrier
criteria used).
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TABLE 5 VEHICLE ACCELERATION DATA (CLASS 180 FILTER) -
PLASTIBARREL L40OPB

G'S
TIME} .cco0 .0002 .0004 .0006 .0008 .0010 .0012 .001k L0016 .0018
.138 .53 .53 .53 .89 .53 .53 .53 .53 .53 .53
.132 .89 .53 .89  -.35 -,79 -.79 -.7% -1.23 -1.67 -1.67
L134)  -1,67 -1.67 -1.23 =-.79 -.79 -.7% =1.23 -1.23 -1.67 -2.11
«136) -2.55 -2.11 -2.11 =-1,67? -1.67 -1.23 -{,23 -.79 -.35 -.35
.138 -.35 =-.79 -.?% -1.23 -1.23 -.7% -.79 -.7?9 -1.23 =-2.55
.148) -3.8B6 -4.74 -5.62 -5.62 -S.18 -4.74 -3.42 -2.99 -2.55 -2,11
142]  -2.11 -2.11 -1.67 -1.67 -1.23 -.35 .89 .53 .53 .97
.144 .53  -.35 -.79 -1.23 =-1.23 -1.67 =-1.67 -1.23 =-1.23 -1.67
.146f] -1.67 -1.67 -2.11 =-2.55 =-2.99 -3.42 -3.42 -2.99 -2.55 -1.47
. 148 -.79 -.35 .89 .89 .53 .97 .97 1.41 .97 .97
. 156 .53 -.79 -1.23 -2.11 -2.99 -2.99 -2.55 -1.67 -.7% .53
.152 1.41 2.29  2.29 2.29 2.29 1.41 .53 -.79 -1.67 =-2.11
154} -2.11 -1.67 -1.23 -.79 -.79 -.35 .53 .53 .53 .89
. 156 .89 .89 .89 .89  -.35 -1.23 =1.67 -1.67 -2.11 =-2.11
.18} -2.55 -2.55 -z.99 -2.55 -2.55 =-2.11 =-1.23 -.35 .89 .97
L1648 .97 .97 .53 -.35 -.79 -1.67 -1.67 -2z.11 -2.99 -3.86
.162) -4.38 -4.74 -5.18 -5.18 -5.62 -5.,18 -4.36 -3.86 -2.55 -1.47
.164 -.79  -.79 -.35 .89 .89  -.35 -.79 =-2.11 -3.42 -5,62
166} -7.38 -9.14 -9.14 -7.82 -5.18 -2.55 .53  3.16 4.92 6.24
.168 6.24 4.24 S5.36 4.84 2.72 .53 -1.23 -2.99 -3.86 -5.18
.17} -6.88 =-6.58 -7.38 -7.8z -7.82 -7.82 -7.38 -6.94 -5.62 -4.74
L1722} -4.38 -3.42 -2.55 -2.11 =-1.23 .69 .97 1.41 1.85 .97
.174 .53 .69 .89 .53 .97  1.85 2.7z 2.2% 2.2% 1.41
L1768 .89  -.35 -1.23 -2.11 -2.55 -2,99 -2.99 -3.42 -3.42 -2.%9
a7s)l -1.67  -.79 .97  1.85 3.16 3.66 3.48 4.84 3.68  3.48
.188 3.68  3.68 2.72 2.29 1.41 .97 .6y -.35 -.79 -1.23
.182] -2.11 -2.55 -2.99 -3.42 -4.38 -3.88 -3.86 -3.838 -Z.99 -2.55
L184)  -2.11 -2.11 -2.11 -2.11 -1.67 -1.23 -.35 .53  1.41 1.85
. 186 1.85 2.29 1.85 1.41 1.41 .53 .89  -.35 -1.23 -2.11
.188] -2.55 -2.55 -2.55 -2.99 =-2.99 -2.55 -2.55 -2.11 -2.11 -1.23
.198 -.7%9 -.35 -.35 .53 .53 1.41 _ 1.41 . 1.41 1.85  1.41
.192 1.85  1.41 .97 .97 .97 .53 .53 .53 .89 -.35
.194 -.79 =79 -.79 -.7% -.35 .89 .97 1.4} 1.85  2.29
196 2.29  2.29 - 2.29 1.85 1.41 .97 .53 .89 .69 .89
. 198 .53 .97  1.85 1.85 1.85 1.41 .53 .89 =79 -1.67
.288) -2.11 -2.11 -2.11 -2.11 =-1.67 -.79 -.35 .53 .7 1.85
.282 2.72 3.16 3.66 3.68 3.16 2.72 2.29 1.85 1.41 .97
.284 .97 .97 .97 .97 .53 .53 .53 .69 .89 .89
.266 .89 .53 .53 .53 .97 .97 .53 .53 .97 .97
.288 .97 .97 .53 .53 .53 .53 97 1.41 1.41  1.41
.218 1.41 .97 .97 .89 -,35 -.35 =-1,23 -1.23 =-.?9 -.79
.212 -.35 .89 97  1.41 1.85 1.41 1.41 .97 .97 .53
.214 .89  -.35 -.79 -.7% -.79 -.79 =-.79 =-.35 -.79 -.35
.216 -.79 -.35 .69  -.35 -.35 .89 -.35 -.35 -.35 -.79
.218 -.35 -.35 -.35 -.35 -.79 -.79 —1.23 -1.23 -1.67 -1.67
.228) =1.67 -1.87 =2.11 =1.67 =-1.67 -1.67 =.79 -.79 -.79 -.35
.222 -.35 .89 .89 .89 .89 .69 .8y -.35 .69 -.35
2229 .89 .89 .97 .97 2,29  2.72 3.16 3,16 2.72 2.29
.226 .97 .88  -.7% -1.23 =1.23 -./9 .53  1.85 3.16 4.48
.228 4.92 4.92 4,48 3.68 1.85 .53  -.35 =-1.67 -2.55 -2.99
.238] -2.99 -2.9% -2.9% -2.11 -.79 -.7% .89 .53 .53 .53
.232 -.35  -.79 -1.67 =2.11 -2.99 =-2.99 =-2.99 -2.55 -2.11 -1.67
.234 -.35 .97  1.85 2.72 3.6 4.84 3.16 2.72 1.41 -.3S
.236] -1.67 -2.55 -3.42 -3,42 -2,99 -2.11 -1.23 .89 1.41  1.85
.238 2.72 2.72 2.29 1.41 .53 -.79 -1.67 -2.11 -Zz.l11 -1.67
.248) -1.23 -.35 .53 1.41 1.41  2.29 1.85 1.41 .97 .53
.242 -.79 -1.23 -1.23 -1.67? -1.23 -1.23 -.79 ~-.35 .89 .97
.244 1.85 1.85 1.41 1.4} .97 .53 .89 -.79 -.79 -1.23
246 -1.67 -1.23 -.7¢9 .89 .53 1.41 1.85 1.85 1.85 1.4l
.248 .9? .89  -.35 -.,79 -1.23 -1.67 -1.67 -1.67? -.79 -.35
.256 .89 .53 .97  1.41  1.41 t.41 .97 .97 .53 .89
.252 -.35 -.35 -.35 -.35 .89 .69 .89 .89 .53 .89

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 5 (CONT'D) VEHICLE ACCELERATION DATA (CLASS 180 FILTER) -
PLASTIBARREL 400PB

G'S
TIME] .o00o00 .0002 .000k .0006 .0008 .0010 .0012 .001hk .0016 .0018
254 8y -.35 ey -.35 €9 89 53 53 .53 .53
.256 .97 .97 .97 .97 .97 .53 .97 .97 .53 .53
.258 .89 89 -.35 -.35 -.35 -.35 -.35 -,35 ~-,79 - -.35
.268 -.35 .89 .89 .89 .89 .89 .89 .09 .89 .89
.262 .53 .53 .97 1.41 .97 .97 .97 .53 .53 .09
. 2644 -.35 -.79 -.79 -.79 -1.23 -1.23 ~1.23 -1.,67 -1.23 -.79
.264] -.35 -.35 -.35 -.35 -.35 -,35 .09 .89 .09 .89
.268] -.35 -.35 " -.35 -.35 -.35 -.35 -.35 -,35 ~-.35 -.35
.278 —.35  =.35 .79  =.79 =.79 —.79 =.79 -.7% -.7% -.35
272 .89 .89 .53 .e9 .89 -~.35 -.35 -,79 -.35 .35
.274 -.35 .89 .53 1,41 2.29 2.72  3.68 3.68 3.16 2.72
.276 1.85 .53 .89 -1.23 -2.11 -2.55 -2.55 -2.55 -2.11 -1.,23
.278]  -.79 .53  1.41 1.85 1.85 1.41 .97  -.35 -1.23 ~-1.67
.28 -1.47 -1.67 -1.23 -.79 .09 .97 2.29  2.29 2.72 2.29
.282 1.85 .97  -.35 =-1.23 -2.11 -2.99 -2.99 -3.42 -2.99 -2.55
.284 -1.23 -1.23 -.35 .89 .53 .53 .53 .97 .53 T .97
.286 .97 1.4l .97 1.41 .97 1.4l .53 .53 . .89  .e®
.288 -.35 -.79 -.79 -.79 -1.23 -1.,23 -1.23 -. 79 -.35 -.35
.28 -.35 .89 .89 .89  -.35 -.35 -.79 .79 -.79 -.79
2920 -.79 .79 -.79 -.35 -.35 .a9 .53 .53 .97 .97
.2%94 .97 .97 .53 .53 .53 .89 .89 .09 .53 +33
. 2964 .53 .97 .97 .97 .97 .97 .97 .53 .89 .89
.298 .69 .89 .89 .89 .53 .53 .53 .97 .53 .97
.380 .53 .53 .53 .89 -.35 -.35 -.35 -.35 -.35 -.35
382 .89 .53 .53 .53 .53 .53 .53 e -.35 -.79
.304 -.7% -.35 -.79 .89 .8% .89 .53 .97 .97 .97
386 .97 .97 .53 .89 -.35 -.79 -.79 -.35 -.35 .89
.368 .89 .69 .89 .53 .53 .53 .97 .97 .53 .53
.310 .89 .89 -.35 -.35 -.35 .89 .89 .89 .89 .89
.312 .69 .89 -.35 -.35 -.35 -.35 -.35 -.35 .09 .89
.314 .53 .53 .53 .89 .89 .53 .53 .97 .97 1.41
.316 .97 .97 .93 .33 -.35 -.79 -.79? =-1.23 -1.23 -1.23
.318 -1.23 -1.23 -.79 -.79 -.79 .89 .89 .53 .97 .97
. 328 .97 1.41 1.85 1.41 1.41 1.41 .97 .53 .89 .89
322 ~.3s .09 .99 .89 .53 .89 .89 .89 .e9 .89
.324 .89 .89 .89 .89 .8y .09 .53 .97 .97 1.41
.326 . 1.41 1.85 1.41 .97 .93 .53 .89 .09 .89 .89
.328 .09 .53 .53 .53 .53 .89 .53 .89 .89 .89
.338 -.35 -.35 -.35 .89 .89 .93 .27 1.414 1.85 1.41
.332 1.85 1.41 .97 .53 .89 .89 -.35 -.79 -.35 -.35
.334 -.35 -.35 .89 .89 .53 .53 .53 .53 .53 .89
.336 -.35 .09 .89 .89 .89 .89 .89 -.35 .89 .89
.338 .53 .09 .89 .89 .89 -.35 -.35 .89 .89 .89
.349 .89 .09 .53 .89 .89 .53 .89 .89 .53 .89
.342 -.35 .89 -.35 -.35 -.35 -.35 .89 .09 .89 453
.344 .09 .89 .53 .53 .53 .53 .89 .89 -.35 .8
.346 .09 .69 -.35 .89 -.35 -.35 -.35 .89 -,35 -,35
.348] -.35 -.35 -.835 =-.35 -.35 -.35 -.35 -.35 .85 .89
L3580 -.35 -.35 -.35 -.35 -.35 .89 .53 .97 1.41 1.8S
.352 1.85 1.85 1.41 9?7 .97 .93 .53 .89 -.35 -.79
. 354 -1.23 -.79 -.79 .89 .53 1.41 1.85 1.85 1.85 1.41
. 356 .97 .89 -.35 -.79 -1.,23 -1.67? ~-1.67? -1.23 -1.23 - 79
. .358 -.35 .89 .89 .89 .93 .53 .53 .89 .89 -.35
.368 -.79 -1.67 -1.67 =-1.67 -2.11 -2.11 -2.55 -2.55 -2.55 =-2.55
. 362 -2.55 -2.55 -2.11 -2.99 -2.99 -2.55 -2.55 -2.11 -1.23 -.79
.364 -.35 -.35 .s3 .89 -.35 -.35 -1.23 -2.11 -2.99 ~-3.86
. 366 -4,74 =5.62 -6.58 -6.94 -&6.94 -4.58 -4.86 -6.86 -4,74 -4.3%
368} -3.42 -1.67 -.79 .8 .97 1.41 1.85 1.85. 97 .53
.57 -.35  -.79 -.79 -1.67 -1.67 -2.55 -3.42 -4.74 -5.62 -6.86
.372| -5.62 -s5.18 -3,86 -2.55 -.79 .53 2.29 4.84 5.88 7.12
.374 7.%56 7.5¢6 6.68 5.88 4.48 2.72 1.85 .97 .33 -.35

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 5 (CONT'D) VEHICLE ACCELERATION DATA (CLASS 180 FILTER) -
PLASTIBARREL L400PB

G!'S

TIME] .oo0o0 .0002 .0004 .0006 .0008 .0010 .0012 .00lk .0016 .0018
.376 -.35 -.79 =-.35 =.35 =.35 -.79 -.79 -.79 -.7% ~-.3%
.378 .53 1.85 2.29 2.72 2.29 2.29 .72 2.72 2.72 3.16
.380 3.8 3.68 3.68 3.16 2.72 1.85 1.4l .53 .53 .89
.382 -.35 -.35 .89 -.35 -.35 ~-.35 .89 .89 .97 1.41
.384 1.85 1.85 1.4l .97 -.35 -1.67 =-2.99 -5.18 -6.94 -8.78
.386) -18.81 -11.33 -12.65 -13.53 -14.41 -14.85 ~15.72 -16.68 -18.36 -18.36
.388] -17.92 -17.84 -16.16 -15.72 -13.97 -18.45 -6.84 .89 5.80 9.75
.358] 12.39 12.39 11.87 9.75 B.44 4.48 4.48 1.41 -1.67 -5.18
.392] -6.94 -7.82 -7.82 -6.58 -5.62 -3.42 -.79 2.29 4.92 ?.56
394} 1e.19 11.51 18.63 9.31 &.24 3.68 .53 -.35 =-1.47 -2.55
.398] -2.s5 -2.11 -2.11 -2.55 -4.38 -5.62 -6.94 -7.82 -7.82 -6.94
.398}] -5.42 -4.74 -3.86 -2.55 -1.67 -.35 1.41 2.29 3.68 4,48
.480 4.48 4.4 2.72 1.85 .97 B9  =.35 =79 ~.79 =.79
.482] -1.23 -1.67 -1.67 =-1.23 ~-.35 .97 1.41 1.85 1.85 .53
. .484 -.35 -1.67 -2.11 -2.11 =-1.23 .89 1.41 3.16 4.48 5.36
.486 6.24 6.24 6.24 5.88 4.48 3.16 1.85 .53  -.79 -1.23
.aee}] -1.23 -1.23 -1.23 -.79 -.35 .89  -.35 -.79 -.7% ~-1.23
.a18) -1.67 -1.67 -1.67 -1.67 ~-1.67 -1.23 =-.79 ~—-.79 .89 .97
.412 1.85 2.29 2.72 2.2% 2.29 1.4l .53 .53 .89 -.3%
.414 -.79 =79  -.79 -.79 =-.35 .e9 .89 .53 .53 .97
.416 .53 .53 .97 .89 .89 .89 .53 .53 .53 .97
.418 .97 2.29 2.29 2.29 2.29 1.41 1.41 .97 1.41 1.41
.428 1.85  1.85 2.29 1.41 1.41 .53 .89  -.79  -.79 -~2.11
.422f -2.55 -2.99 -3.42 -3.42 -3.86 -3.42 -2.99 -2.55 =-1.23 -.,79
.424 .53 .97 1.41 2,29 2.29 2.29 2.29 2.2 2.29 2.72
.426' 2.72  3.16 3.16 3.16 2.72 1.85 1.4t .89 -.79 -1.23
.azef  -1.67 -1.23 -.7% .89 .53 1.41 1.41 1.85 2.29 2.29
.a3e 1.85 185 .97 .97 .97  1.41 1.41 1.41 1.41 .97
.432 .97 .53 .53 .53 .53 .89 .53 .89 .89 .89
.434 .89 -.35  -.79 -1.23 -2.11 -2.11 -2.55 =1.47 -2.11 -1.67
L4368} -1.23 -1.23  -.79 -.35 .89 .97 1.41° 1.41  1.85 1.4l
.438 1.41 .97 1.41  1.4) .97 .53 .89  -.35 -1.23 -1.23
.440)  -1.67 -2.11 -2.11 -1.67 =-1.67 ~-1.23 =-.79 .89 .53 .97
.442 1.41 .97 .97 .53 .89 -.35 -.79. -,79 -.,7% ~1.23
<444)  -1.67 2,11 =2.11 -2.11 =2.11 -1.67 -1.47 ~-2.11 -2.11 -2.11
.446} -2.55 -2.55 -2.11 -2.11 =-2.11 =-1.67 =-1.23 =-.79 -.35 -.3%
.448 .a9 .53 .97 .97 .97 .97 .97 .53 . .89 .89
.450 .35 -.35 -.79  -.79 =79 .79 =.79 " -.79 -1.23 -.79
.452)  -1.23 -1.23 -1.23 -1.23 -.79 -.79 -.35 -.35 .53 .53
.454 .97 .53 .97 .97 .97 .97 1,41 .97 1.41 1.4
.456 1.85  1.85 2.29 2.29 1.85 1.85 1.41 1.85 .97 .97
.458 .41 1.85 1.85 1.85 2.29 1.85 1.85 1.85 1.85 1.85
468 1.85  1.85 1.41 1.41 .97 .53 .e9 .89 -.35 .89
.462 -.35 -.35 .9 -.35 .89 .89 .89 .89 .53 .97
.464 1.41  1.41f 1.41 1.85 1.85 1.85 1.85 1.85 1.85 1.41
.466 .97 .97 .53 .53 -.35 .89 -.35 ~.79 -.79 .79
.448 .79 =79 -.79 -.35 .53 .97 .97  1.85 1.85 1.85
.478 1.41 .53 -.35  -.79 -1.67 -2.11 -2.11 -2.55 -2.11 -1.23
.472 -.3% .53 .97 .97 .97 .53  -.35 -.35 -1,23 -1.23
474 -1.23 -.79 -,79 -,35 .89 .53 .53 .53 .97 . .89
.476 .89 —.79  -.79 <1.23 -.79 -.79 -.79 -.79 -.3% .89
.a78 .53 97 .97 .97 .97 .97 .53 .89 .89 .89
.a88 .89 .89 -.35 -.35 -.79 -.79 -.79 -.35 -,35 -.79
.482 -.35 .89 .89 .53 .97 .97  1.41 1.85 1.41 1.41
.484 .97 .53 .89 .89 -.35 -.35 -,79 =-1.23 -.79 -.79
.486 -.79  -.79 -.79 -.35 -.35 -.35 .09 .53 .53 .53
.a88 .07 .97 .97 .53 .97 .97 .53 .53 .89  -.35
.a%8 =.35 -.35 -1.23 -.79 -1.23 -1.23 -1.23 ~-.79 -.79 -.7%
.492 -.79 -.79 -.35 -.79 -.79 -.35 .89 .89 .53 .97
.494 1.41  1.41 .97 .53 .53 .89 .89 -.35 -.35 .89
496 .89 .53 .53 .53 .53 .53 .89 .89 .53 .53
.498 .53 .89 .53 .53 .53 1.41 .97 .97 .97 .97

Positive nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 6 OCCUPANT VELOCITY PLASTIBARREL L400PB

INCHES/ SECOND

TIME! .oooo .c00z .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018

. 130 .04 .88 .12 .13 .17 .21 .25 .29 .33 .37
. 132¢ - .38 .42 .43 .46 34 .28 | .22 .12 -.88 -.13
.134 - =.26 .=.39 -i49 -.55° -.61 -.67 ~.76 ~-.8B6 -.29 =-1.15
.136 -1.35 -1.51 -1.67 -1.88 -1.93 -2.82 -2.12 -2.18 -2.21 -2.23
.138 -2.26 -2.32 -2.38 -2.48 -2.57 -2.63 -2.49 -2.76 -2.85 -3.85
. 148 -3.34 -3.71 -4.14 -4.58 -4.98 -5.34 -5.61 -5.84 -6.84 -6.20
.142 —6.36 =-6.52 ~6.65 -6.78 -6.88 -6.98 -6.98 -6.86 -6.82 -6.74
«144 -6.70 -6.73 -6.79 -6.88 =-6.98 -7.11 =7.23 =-7.33 -7.42 -7.55

146 -7.68 -7.81 -7.97 -8.17 -8.48 -8.66 -8.93 -9.16 -9.36 -9.49
. 148 -9.,55 -9.57 -9.57 -9.56 -9.52 -9.44 -9.37 -9.26 -9.19 -9.11

.158{ -9.87 -9.13 -9.23 -9.39 -9.62 -9.85 -18.85 -10.17 -18.24 -18.28
.152f -18.89 -9.91 -9.73 -9.5¢ -9.38 -9.27 -9.23 -9.29 -9.42 -9.58
<154 -9.?5 -9.88 -9.97 -18.83 -16,69 -10.12 —-10.88 -18.84 -18.88 ~-9.99

.156] -9.98 -9.98 -9.97 -9.96 -9.99 -18.88 -18.21 -16.34 -18.58 -18.67
.158{ -18.86 -11.86 -11.29 -11.49 -11.68 -11.85 -11.94 -11.97 -11.96 -11.89
L1484 -11.81 -11.74 -11.78 -11.72 -11.78 -11.91 -12.64 -12.286 -12.43 -12.73
.162¢ -13.87 -13.43 -13.83 -14.23 -14.67 -15.87 ~15.48 -15.78 -15.89 —16.82
.164] -16.88 -16.14 —-16.17 -16.16 -16.16 =16.18 -16.24 —-16.41 -16.67 -17.11
L1661 -17.67 -18.38 -19.89 -19.49 -28.09 -28.29 -28.29 -26.86 -19.62 -19.14
.168] -18.66 -18.18 -17.76 -17.45 -17.24 -17.28 -17.29 -17.52 -17.82 -18.22
178 -18.69 -19.19 -19.76 -20.36 -20.97 -21.57 -22.14 -22.48 -23.11 -23.48
.172} -23.81 -24.87 -24.27 -24.43 -24.53 -24.52 -24.45 -24.34 -24.19 -24.12
174§ -24.88 -24.87 -24.87 -24.82 -23.95 -23.81 -23.68 -23.42 -23.24 -23.14
.176] -23.13 -23.16 -23.25 -23.41 -23.61 -23.84 -24.87 -24.34 -24.68 -24.83
.178{ -24.96 -25.82 -24.95 -24.88 -24.,56 -24.28 -24.08 -23.69 -23.41 -23.13
.188} -22.86 -22.58 -22.37 -22.19 -22.88 -22.81 -22.88 -22.83 -22.89 -22.18
.182{ -22.35 -22.54 -22.77 -23.84 -23.37 -23.67 -23.97 -24.26 -24.49 -24.69
.184] -24.85 -25.82 -25.18 -25.34 -25,47 -25,57 -25.59 -25.55 -25.44 -25.308
.186] -25.16 -24.98 -24.84 -24.73 -24.62 -24.58 -24.57 -24.68 -24.78 -24.86
.188] -25.86 -25.25 -25.45 -25.48 -25.91 -26.11 -26.38 ~-26.47 -26.63 -26.72
.198) -26.78 -26.81[-2¢.84]-26.88 -26.76 -26.65 -26.54 -26.43 -26.29 -26.18
192} -26.84 -25.93 -25.85 -25.78 -25.78 -25.46 -25.62 -25.58 -25.57 -25.48
.194f -25.66 -25.72 -25.78 -25.85 -25,.87 -25.87 -25.79 -25.68 -25.54 -25.36
.196) -25.19 -25.81 -24.83 -24.49 -24.58 -24.51 -24.47 -24.46 -24.45 -24.45
.198] -24.41 -24.33 -24.19 -24.85 -23.98 -23.79 -23.75 -23.75 -23.81 -23.94
.288] -24.18 -24.26 -24.42 -24.59 -24.72 -24.78 -24.88 -24.76 -24.69 -24.55
.2824 -24.34 -24.89 -23.81 -23.54 -23.29 -23.88 -22.906 -22.76 -22.65 -22.58
.284] -22.58 -22.43 -22.35 -22.28 -22.24 -22.28 -22.1é -22.15 -22.14 -22.14
.2048{ -22.13 -22.89 -22.85 -22.81 -21.93 -21.86 -21.82 -21.78 -21.78 -21.63
.288] -21.55 -21.48 -21.44 -21.48 -21.35 -21.31 -21.24 -21.13 -21.82 -28.91
.218] -28.80 -26.73 -208.66 -28.45 -28.468 -28.78 -28.88 -20.89 -28.95 -21.61
.212] -21.84 -21.63 -28.96 -28.85 -20.71 -28.68 -26.49 -26.42 -28.34 -28.38
.214] -20.29 -28.32 -28.38 -28.44 -26.58 -28.56 -26.63 -26.65 -28.71 -28.74
.214} -28.88 -28.83 -28.82 -26.85 -26.88 -28.87 -20.98 -28.92 -28.95 -21.81
.2i8] -21.64 -21.86 -21.8%9 -21.12 -21.18 -21.24 -21.34 -21.43 -21.56 -21.49
.228} -21.82 -21.95 -22.11 -22.24 -22,37 -22.49 -22.56 -22.62 -22.68 -22.78
222} -22.73 -22.72 -22.72 -22.71 -22.76 -22.7@ -22.69 -22.72 -22.71 -22.74
,224}) —22.73 -22.72 -22.65 -22.57 -22.48 -22.19 -21.94 -21.78 -21.4%9 -21.31
226} -21.24 21,23 -21.29 -21.39 -21.48 -21,54 -21.56 -21.36 -21.11 -28.77
.228] -28.39 -268.81 -19.66 -19.38 -19.24 -19.28 -19.23 -19.36 -19.55 -19.78
.238] -20.81 -208.24 -28.47 -28.64 -28.78 -28.76 -208.75 -28.71 -20.67 -26.63
.232] -28.66 -26.72 -26.85 -21.81 -21.24 -21.47 -21.78 -21.98 -22.84 -22.19
.234) -22.22 -22.14 -22.68 -21.79 -21.51 -21.26 -208.95 -28.74 -28.63 -28.66
.236| -20.79 -28.99 -21.25 -21.52 -21.75 -21.91 -22.68 -22.88 -21.89 -21.75
.238) -21.54 -21.33 -21.15 -21.84 -21.88 -21.86 -21.19 -21.35 -21.51 -21.64
.248) -21.74 -21.76 -21.72 -21.62 -21.51 -21.33 -21.19 -21.88 -21.88 -28.%96
.242) -21.82 -21.12 -21.21 -21.34 -21.44 -21.53 -21.59 -21.62 -21.61 -21.54
.244} -21.48 -21.25 -21.15 -21.64 -28.96 -28.92 -26.91 -26.98 -21.84 -21.13
.248} -21.26 -21.35 -21.42 -21.41 -21.,37 -21.26 -21.12 -28.97 -208.83 -208.72
.248} -26.65 -28.64 -28.67 -26.73 -26.82 -28.95 -21,88 -21.21 -21.27 -21.30
.258]) -21.29 -21.25 -21.18 -21.87 -28.96 -26.85 -28.78 -20.76 -20.46 —-28.45
.252} -28.68 -28.71 -28.73 -20.76 -28.75 -26.75 -28.74 -28.73 -26.69 -28.69

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 6 (CONT'D) OCCUPANT VELOCITY PLASTIBARREL Loors

INCHES/SECOND

TIME .0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018

+254) -28.68 -28.71 -20.78 -28.73 -28.72 -20.71 -28.67 -28.43 -28.59 -28.55
-256] -28.47 -28.48 -20.33 -28.25 -20.18 -28.13 -208.86 -19.99 -19.94 -19.98
.258] -19.98 -19.89 -19.92 -19.94 -19.97 -208.80 -28.83 -20.85 -28.11 -20.14
-268} -28.17 -20.16 -28.15 -28.15 -28.14 -28.13 -28.13 -28.12 -28.11 -28.11
<262} -28.86 -20.82 -19.95 -19.84 -19.77 -19.69 -19.62 -19.58 -19.53 -19.53
«264) -19.55 ~19.62 -19.48 -19.74 -19.83 -19,93 -28.82 -28.15 -28.25 -28.31
«266] —-28.33 -20.36 -28.39 -28.41 ~28.44 -20.47 -20.46 -28.45 -208.45 -20.44
.268} -28.47 -28.586 -28.52 -20.55 -20.58 -28.48 -20.63 -208.66 -28.68 -28.71
.2780) -28.74 -28.77 -28.83 -20.89 -28.95 -21.61 -21.87 -21.13 -21.19 -21.22
-272) -21.21 -21.21 -21.16 -21.16 -21,15 -21.18 -21.28 -21.27 -21.29 -21.32
.274) -21.35 -21.34 -21.38 -21.19 -21.81 -28.80 -20.53 -20.25 -20.88 ~-19.79
$276F -19.65 —19.61 -19.68 -19.78 -19.86 -28.86 -28.25 -208.45 -28.41 -28.71
.278} -28.77 -28.73 -28.62 -28.48 -28.33 -28,22 -28.15 -28.18 -28.27 -28.48
.280}F -28.53 -20.66 -208.75 -28.81 -28.81 -28.73 -28.56 -28.38 -28.17 —19,99
.282}) -19.85 -19.78 ~19.80 -19.990 -28.86 -28.29 -20.52 -28.79 -21.82 -21.,21
.284} -21.31 -21.48 -21.43 -21.42 -21.38 -21.34 -21.38 -21.23 -21.18 -21.11
+286} -21.83 -20.93 -28.85 -20.74 -28.47 -28.56 -20.52 -20.48 -20.47 -208.46
.288}F -28.49 -28.55 -28.61 -28.67 -20.77 -28.86 -20.96 -21.82 -21.85 -21.87
.2981 -21.10 -21.89 -21.89 -21.88 -21.11 -21.13 -21.19 -21.26 -21.32 ~-21.38
.292) -21.44 -21.58 -21.56 -21.59 -21.61 -21.61 -21.57 -21.53 -21.45 -21.38
1294} -21.30 -21.23 -21.19 -21.15 -21.10 -21.18 -21.89 -21.88 -21,84 -21.80
.296} -28.96 -28.89 -20.81 -20.74 -28.46 -28.59 -208.51 -28.47 -28.47 -23.46&
.298) -28.45 -20.44 -28.44 -28.43 -28.39 -28.35 -28.31 -20.23 -28.19 -28.12
-308} -20.88 -26.84 -20.08 -19.99 -28.82 -28.84 -28.87 -28.18 -20.12 -28.15
-362) -28.14 -28.18 -28.86 -20.82 -19.98 -19.94 -19.98 -19.89 —19.92 -19.98
-384} -28.84 -28.87 -26.13 -20.12 -28.12 ~28.11 -208.87 -19.99 -19.92 —19.84
23861 —19.77 —19.69 -19.65 ~19.65 -19.67 -19.73 ~19.88 -19.82 -19.85 —19.84
.3e8f -19.84 -19.83 -19.82 -19.78 -19.74 -19.78 -19.63 -19.55 -19.51 —19.47
-318) -19.46 -19.46 -19.48 -19.51 -19.54 -19.53 -19.52 -19.52 -19.51 -19.5@
+3123 -19.49 -19.49 -19.51 -19.54 -19.57 -19.68 -19.62 -19.65 -19.44 -19.64
.314]1 -19.68 -19.55 -19.51 -19.51 -19.58 -19.446 -19.42 -19.34 —19.27 —-19.16
L316F -19.89 -19.81 -18.97 -18.93 -18.96 -19.82 -19.88 -19.17 -19.27 -19.36
.318) -19.46 -19.55 -19.61 -19.67 -19.74 -19.73 -19,72 -19.68 -19.61 -19.33
+320} -19.46 -19.35 -19.21 -19.18 -18.99 -18.88 -18.80 -18.76 -18.76 —18.75
.322} -18.78 -18.77 -18.76 -18.76 -18,72 -18.71 -18.78 -18.78 —18.49 —18.68
-324}) -18.67 -18.67 -18.66 -18.65 ~18.45 -18.64 -18.60 -18.52 -18.45 -18.34
-326F -18.23 -18.89 -17.98 -17.91 -17.87 -17.83 -17.82 ~-17.81 -17.88 -17.88
«328} -17.79 -17.75 -17.71 -17.67 -17.63 -17.62 -17.58 -17.57 -17.57 -17.36
-336F -17.59 —17.61 -17.64 -17.63 -17.63 -17.59 -17.51 -17.48 -17.26 -17.15
+332) -17.81 -16.98 -16.83 -16.78 —-16.78 -16.77 -16.88 -16.86 —14.89 -18.91
2334F -16.94 -16.97 -16.96 -16.95 —16.91 -16.87 —-16.83 -16.79 -16.75 -16.74
2336} -16.77 -16.76 ~16.76 -16.75 -16.74 -16.73 -16.73 -16.75 -16.75 ~-16.74
+338F -16.78 -16.69 -16.69 -16.68 —18.67 -16.70 -16.73 -16.72 -16.71 -16.71
2348} -16.78 ~16.6% -16.65 ~16.64 -16.64 -16.68 -16.59 ~-14.58 -16.54 -16.54
+3421 -16.56 -16.58 -16.58 -16.8&1 -16.64 ~16.66 -16.66 ~16.65 ~16.64 -16.68
+344F -16.68 -16.59 -16.55 -16.51 ~16.47 -16.43 —-16.42 -16.41 -16.449 -16,43
2346} —16.42 ~16.42 -16.44 -16.44 —146.46 -16.49 -16.52 -16.51 ~16.54 -16.57
+348] -16.59 -16.62 ~16.65 -16.67 -16.78 -16.73 -16.76 -16.78 -16.78 —-16.77
+350F -16.88 -16.82 -16.85 -16.88 -146.98 —14.98 -16.86 -16.78 -18.67 -16.53
-352] -16.39 -16.24 -16.14 -16.86 -15.99 -15.95 —-15.91 -15.98 -15.93 -15.9%
“354) -16.88 -16.14 -16.28 ~16.28 -16.16 -16.85 -15.90 -15.76 -15.62 -15.51
-356] -15.44 -15.43 -15.46 -15.52 -15.61 -15.74 -15.87 -15.96 -16.86 -16.12
-358) -16.15 -16.14 -16.13 -16.13 -16.89 -16.84 -14.08 -16.88 -15.99 -16.82
»368) —16.88 -16.21 ~16.34 ~16.46 —16.63 —16.79 -16.59 -17.18 -17.38 -17.58
-362} -17.77 -17.97 -18.13 -18,346 -18.59 -18.79 ~18.59 -19.15.-19.24 ~-19.38
.344] -19.33 -19.36 -19.32 -19.31 -19.34 ~19.36 -19.46 -19.62 -19.85 -28.15
-366) -208.52 -28.95 -21.45 -21.99 -22.52 -23.03 -23.49 -23.96 -24.33 -24.66
+368) -24.92 -25.85 -25.11 -25.11 -25.83 -24.92 -24.78 -24.64 -24.,56 -24.52
<378} =24.55 ~-24.61 -24.67 -24.88 -24.93 -25.13 -25.39 -25.76 -26.19 -26.46
.372} -27.89 -27.49 -27.79 -27.99 -28.85 -28.81 -27.83 -27.52 -27.87 -26.52
+374) -25.94 -25.35 -24.84 -24.39 -24.85 -23.84 -23.49 -23.62 -23.58 -23.68

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration) '
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TABLE 6 (CONT'D) OCCUPANT VELOCITY PLASTIBARREL LOOPB

INCHES/ SECOND

TIME} 0000 .0002 .000k .0006 .0008 6010 .0012 .001h .0016 .0018

.376] —-23.63 ~23.69 -23.72 -23.75 -23.77 -23.83 -23.8% ~-23.96 -24.62 -24.84
.378] -24.88 -23.86 -23.68 -23.47 -23.36 -23.12 -22.91 -22.76 -22.49 -22.25
.388]=21.97 -21.6%9 =21.41 -21.17 -26.96 -20.8] -20.71 -28.66 -28.62 -26.62
.382] -28.64 -28.67 -26.66 -28.469 -26.72 -28.74 -28.74 -20.73 -28.66 —28.55
.384] -28,41 -28.,26 -26.15 -28.88 -206.11 -28.24 -26.47 -20.87 -21.46 -22.87
.384}) -22.85 -23.72 -24.76 -25.74 -26.85 -28.68 -29.21 -36.56 -31.91 -33.33
.388] -34.71 -36.83 -37.28 -38.49 -39.57 -46.38 -406.84 -48.84 -486.39 —-39.64
.398}] -38.68 -37.72 -36.87 -38.12 -35.46 -34.95 -34.68 ~-34.49 -34.62 -35.82
.392] -35.56 -36.16 -34.77 -37.27 -37.78 -37.97 -38.83 -37.85 -37.47 -36.89
.394f -36.18 -35.21 -34.39 -33.67 -33.19 -32.91 -32.87 -32.98 -33.83 -33.22
.396] -33.42 -33.58 -33.75 -33.94 -34.27 -34.71 -35.24 -35.85 -36.45 -36.99
.398] -37.42 -37.79 -38.89 -38.28 -38.41 -38.44 -38.33 -38.15 -37.87 ~-37.353
.488] -37.18 -36.87 -36.66 -36.52 -36.44 -36.44 -36.46 -36.52 -36.58 -36.65
.482] -36.74 -36.87 -37.60 -37.89 -37.12 -37.64 -36.94 -36.79 -36.65 —-36.61
«484] -34.64 -36.77 -36.93 -37.8%9 -37.19 -37.18 -37.87 -36.83 -36.498 -36.87
.4868] -35.59 -35.18 -34.62 -34.17 -33.83 -33.58 -33.44 -33.48 -33.46 -33.5¢6
.488] -33.65 -33.75 -33.84 -33.98 -33.93 -33.92 -33.95 -34.61 -34.87 -34.17
418} -34.29 -34.42 -34.55 -34.68 -34.81 -34.986 -34.97 -35.83 -35.82 -34.94
«412} -34.80 -34.63 -34.42 -34.24 -34.86 -33.95 -33.91 -33.87 -33.87 -33.89
.414} -33.95 -34.81 -34.88 -34.14 -34.16 -34.16 -34.15 -34.11 -34.87 -33.99
.416] -33.95 -33.91 -33.84 -33.83 -33.82 -33.82 -33.78 -33.73 -33.69 -33.62
.418} -33.54 -33.37 -33.19 -33.81 -32.84 -32.73 -32.62 -32.55 -32.44 -32.33
420} -32.19 -32.84 -31.87 -31.76 -31.65 -31.61 -31.66 -31.66 -31.72 -31.89
.422] -32.88 -32.31 -32.58 -32.84 -33.14 -33.41 -33.64 -33.83 -33.93 -33.9¢%
-424}) -33.95 -33.87 -33.7¢6 -33.59 -33.41 -33.24 -33.86 -32.88 -32.71 -32.5@
.426] -32.29 -32.84 -31.80 -31.55 -31.34 -31.28 -31.8% -31.86 -31,14 -31.24
.428) -31.37 -31.46 -31.52 -31.52 -31.48 -31.37 -31.,26 -31.12 -36.94 -38.76
.430) —-38.62 -38.48 -36.46 -38.33 -38.25 -38.15 -38.84 -29.93 -29.82 -29.75
.432) -29.67 -29.63 -29.59 -29.55 -29.51 -29.58 -29.46 -29.45 -29.45 -29.44
24341 -29.43 -29.46 -29.52 -29.62 -29.78 -29.94 -36.14 -36.27 -36.43 -30.56
.436] —-38.65 -38.75 -36.81 -38.83 -38.83 -38.75 -36.44 -36.54 -38.39 -38.28
.438] -38.18 -308.16 -29.99 -29.88 -29.81 -29.77 -29.76 -29.79 -29.88 -29.98
.44} -36.11 -38.27 -38.43 -38.56 -38.49 -38.78 -36.85 -38.84 -38.86 -36.72
. . -442§ -38.61 -38.54 -36.47 -38.42 -38.42 -38.44 -38.51 -36.57 -30.63 -38.72
.444}) -38.85 -31.81 -31.18 -31.34 -31.58 -31.43 -31.76 -31.92 -32.68 -32.25
+446) -32.44 -32.64 -32.88 -32.97 -33.13 -33.26 -33.35 -33.41 -33.44 -33.47
.448} -33.46 -33.42 -33.34 -33.27 -33.28 -33.12 -33.65 ~-33.88 -33.88 -32.99
.458] -33.82 -33.85 -33.11 -33.17 -33.23 -33.29 -33.35 -33.41 -33.51 -33.57
.452) -33.66 -33.76 -33.85 -33.95 -34.81 -34,87 -34.69 -34.12 -34.88 -34.84
+454] -33.97 -33.92 -33.85 -33.78 -33.78 -33.63 -33,52 -33.44 -33.33 -33.23
.456] -33.88 -32.94 -32.76 -32.59 -32.44 -32.38 -32.19 -32.85 -31.98 —-31.90
.4581 -31.79 -31.45 -31,51 -31.37 -31.19 -31.85 -38.96 -38.76 -38.62 —38.48
.468} -38.33 -38.1%9 -38.88 -29.97 -29.98 -29.86 -29.85 -29.84 -29.87 -29.86
«462) -29.89 -29.92 -29.91 -29.94 -29.93 -29.93 -29.92 -29.91 -29.87 -29.88
464} —29.6%9 -29.58 -29.47 -29.33 -29.19 -29.84 -28.98 -26.76 -28.61 -28.51
.466] -28.43 -28.36 -28.32 -28.28 -28.380 -28.38 -28.32 -28.38 -28.44 -2B.51
«468) -28.57 -28.63 -28.69 -28.72 -28.47 -28.40 -28.52 -28.38 -28.24 -28.186
.478) -27.99 -27.95 -27.97 -28.84 -28.16 -28.33 -28.49 -28.4%9 -28.85 -28.%4
.472} -28.97 -28.93 -28.86 -28.78 -28.71 -28.67 -28.69 -28.72 -28.81 -28.91
.474) -29.88 -29.86 -29.13 -29.15 -29.15 -29.18 -29.86 -29.82 -28.95 -28.94
«476] -28.93 -29.88 -29.66 -29.15 -29.21 -29.27 -29.33 -29.48 -29.42 -29.42
+478] -29.37 -29.38 -29.23 -29.15 -29.88 -29.88 -28.96 -28.95 -28.95 -28.94
.4861 -28.93 -28.93 -26.95 -28.98 -29.84 -29.168 -29.14 -29.19 -29.22 -29.28
.482] -29.38 -29.38 -29.29 -29.25 -29.18 -29.18 -2B8.99 -28.85 -28.74 -28.43
.484] -28.56 -28.52 -28.51 -28.58 -28.53 -28.54 -28.62 -28.71 -28.77 -28.83
.486] -28.98 -28.98 -29.82 -29.84 -29.87 -29.18 -29.69 —-29.85 -29.81 -28.97
.488} -28.89 -28.82 -28.75 -28.76 -28.43 -28.55 -28.51 -28.47 -28.47 -28.49
.498] -28.52 -28.55 -28.64 -28.70 -28.86 -28.89 -28.99 -29.85 -29.11 -29.17
1492) -29.23 -29.29 -29.32 -29.38 -29.44 -29.47 -29.46 -29.45 -29.41 -29.34
.494]1 -29.23 -29.12 -29.85 -29.81 -28.97 -28.96 -28.95 -28.98 -29.81 -29.88
.496] -28.99 -28.95 -28.91 -28.87 -28.83 -28.79 -28.78 -28.77 -28.73 -28.649
.4981 -28.65 -28.64 -28.68 -28.546 -28.52 -28.41 -28.34 -28.26 -28.19 -28.11

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 7 OCCUPANT DISPLACEMENT PLASTIBARREL L0OOPB

INCHES _

TIME .0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
. 1380 .80 .8x .8% .8x .8x .6X .0X 8% -6x .8X
132 .80 «0X .8X .8X 0% .BX N2 .8X 8% 8%
.134 .88 .8% -eBX .B8X .B8% .8X .8x -.6% - -.0% -.6%
. 136 -.88 -.088 -.80 -.68 -.80 -.88 -.80 -.68 ~-.68 -.08
.138 -.88 -.61 -.81 -.01 -.61 -.081 -.81 -.01 -.01 -.081
. 148 -.81 -.081 -.81 -.81 -.81 -.081 -.82 ~-.62 -.82 -.82
. 142 -.82 -.82 -.82 -.02 -.83 -.83 -.83 -.83 -.83 -.83
. 144 -.83 -.84 ~.84 -.04 -.64 -.04 -.84 -.84 -.85 -.85
<146 -.85 -.85 -.85 -.85 -.86 -.86 -.86 -.86 -.86 -.86
. 148 -.87 -.87 - -.87 -.87 -.87 -.08 -.68 -.88 -.88 -.88
.1358 -.88 -.89 -.89 -.089 -.89 -.89 -.18 -.18 -.10 -.18
, 182 -.18 ~-.11 -.11 -.11 -.11 =.11 -.12 -.12 -.12 -.12
154 -.12 -.13 -.13 -.13 -.13 -.13 -.14 -.14 -.14 -.14
136 -.14 -.15 -. 15 -.15 -.135 -.13 -.16 ~.16 -.16 -.16
. 158 -.16 -.1? -.17 -.17 -.17 - -.18 -.18 -.18 -.18 -.18
168 -.19 -.19 -.19 -.19 -.28 -.208 -.28 -.28 -.21 -.21

P <162 -.21 -.21 ~.22 -.22 -.22 ~.23 -.23 -.23 -.24 -.24
N . 164 ~-.24 -.24 -.25 -.25 =.25 -.26 -.26 -.28 -.27 -.27
166 -.27 -.28 -.28 -.29 -.29 -.29 -.30 -.30 -.31 -.31
. 168 -.31 ~-.32 -.32 =32 ~.83 -.33 -.33 -.34 -.34 -.35
.170 -.35 -.35 -.36 -.36 -.37 -.37 -.37 -.38 -.38 -.3%
172 -.39 -.40 -.48 -.41 -.41 ~-.42 -.42 -.43 -.43° -.44
.174 -.44 -.45 -.45 -.46 ~.46 -.47 -.47 -.47 -.48 -.48
176 -.49 -.49 -.586 -.58 =.51 -.51 -.52 -.52 -.53 -.53
.178 -.54 ~.54 =.55 -.55 -.56 -.56 -.57 -.57 -.58 -.58
.188 -.58 -.59 -.59 -.68 -.48 -.61 -.61 -.62 -.6é2 -.62
.182 -.63 -.63 -.64 -.64 =.65 -.65 .66 -.66 -.67 -.67
.184 -.68 -.68 -.69 ~.69 -.78 -.78 -.71 -.71 -.72 -.72
. 186 -.73 -.73 -.74 -.74 =.75 -.75 -.76 -.76 -.77 -.77
.188 -.78 -.78 -.79 -.79 -.88 -.88 ~-.81 -.81 -.82 -.82
.198 -.83 -.83 -.84 -.85 -.85 -.86 -.86 -.87 -.87 -.88
.192 -.88 -.89 -.89 -.98 -.98 -.91 -.?1 -.92 ~.92 -.93
.194 -.93 -.94 -.94 -.95 -.95 -.96 -.96 -.97 -.97 -.98
. 196 -.98 -.99 -.99 -1.68 -1.88 -1.81 -1.81 -1.82 -1.82 -1.83
.198 -1.63 -1.84 -1.84 -1.85 -1.85 -1.86 -1.86 -1.87 -1.87 -1.88
.288] -1.88 -1.89 -1.869 -1.16 <-}.186 -1.11 ~-1.11 =1.12 -1.12 ~-1.13
.282 -1.13 -1.14 -1.14 -1.15 -1.15 -1.15 -1.16 -1.1é6 ~-1.17 =-1.17
.204 -1.18 =1.18 -1.19 -1.19 -1.20 -1.26 -1.286 -1.21 =-1.21 =~-1.22
206 -1.22 -1.23 -1.23 -1.24 -1.24 -1.24 ~-1.25 =-1.25 =-1.26 =-1.26
.288 -1.27 =-1.27 -1.27 -1.28 -1.28 -1.29 -1.29 -1.38 -1.386 -1.38
.218 -1.317 ~-1.3f -1.32 -1.32 -1.32 -1.33 -1.33 -1.34 -1.34 -1.35
.212 -1.35 -1.35 -1.36 -1.36 -1.37 -1.37 =-1.37 -1.38 -1.38 -1.39
.214 -1.39 -1.39 -1.48 -1.48 -1.41 -1.41 -1.42 -1.42 -1.42 -1.43
216 -1.43 -1.44 -1.44 -1.44 -1.,45 =-1.45 -1.46 -1.46 -1.47 -1.47
.218 -1.47 -1.48 -1.48 -1.49 -1.49 -1.49 -1.5 ~-1.5¢ -1.51 -1.51
.228 -1.52 -1.52 -1.53 -1.53 -1.53 -1.54 -1.54 -1.55 -1.55 -1.5¢
.222 -1.56 -1.57? -1.57 -1.57? -1.58 -1.58 -1.59 -1.59 -1.68 -1.480
.224 =-1.61 -1.61 =-1.62 -1.62 =-1.62 =-1.63 -1.63 =-1.64 -1.64 -1.65
.226 -1.65 =-1.65 =-1.66 =-1.66 —1.67 -1.67 -1.68 -1,68 -1.68 -1.69
.228 -1.69 -1.76 -1.78 -1.76 -1.71 -{.71 -1.72 -1.72 ~-1.72 -1.73
.230 -1.73 -1.74 -1.74 -1.74 -1.75 =-1.75 -1.76 -1.76 -1.77 -1.77
.232) -1.77 -t1.78 -1.78 -1.79 -1.79 -1.79 -1.88 -1.886 -1.81 -1.81
.234 -1.82 -1.82 -1.83 -1.83 -1.83 -1.84 -1.84 -1.85 -1.85 -1.85
.236 -1.86 -1.86 -1.87? -1.87 -t1.,88 -1.88 -1.88 -1.89 -1.89 -1.98
.238 -1.98 -1.91 -1.91 -1.92 -1.92 -1.92 -1.93 -1.93 -1.94 -1.94
+248 -1.94 -1.95 -1.95 -1.96 -1.96 -1.97 -1.97 -1.97 -1.98 -1.98
.242 -1.99 -1.99 -2.68 -2.86 -2.68 -2.81 -2.81 -2.82 -2.82 -2.83
.244 -2.63 -2.83 -2.64 -2.864 -2.85 -2.85 -2.66 -2.86 -2.86 -2.87
246 -2.,87 -2.88 -2.68 -2.6Y -z.89 -2.89 -z.18 -2.18 -2.11 -2.11
.248| -2.11 =-2.12 -2.12 -2.13 -2.13 -2.14 -2.14 -2.14 -2.15 -2.15
.258 -2.16 -2.16 =-2.17 =-2.17? =-2.,17 -2.18 -2.18 -2.19 -2.1%9 -2.19

.252 -2.286 -2.280 =-2.21 -2.21 -2.22 -2.22 -2.22 -2.23 -2.23 -2.24
Positive numbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleratlon opposite
the direction of vehicle travel (deceleration).
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TABLE 7 (CONT'D) OCCUPANT Di1SPLACEMENT PLASTIBARREL 400PB

.

INCHES
T|r1é .0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
TZ54]  —2.24 <-2.24 <2.25 -2.25 .26 =2.06 X138 TIIV TIZ7 —Z.2B
.258}] -2.28 -2.29 -2.29 -2.29 -2.38 -2.38 -2.31 -2.31 -2.31 =-2.32
.258] -2.32 -2.33 -2.33 -2.33 -2.34 -2.34 -2.35 -2.35 -2.35 <72.36
268} -2.36 -2.37 -2.37 -2.37 -2.38 -2.38 -2.39 -2.39 -2.3% -2.48
262} -2.4¢ -2.41 -2.41 -2.41 -2.42 -2.42 -2.43 -2.43 -2.43 -2.44
.264) -2.44 -2.45 -2.45 -2.45 -2.46 -2.46 -2.46 -2.47 -2.47 -2.48
.266] -2.48 -2.4% -2.49 -2.49 -2.58 -2.58 -2.51 -2.51 -2.51 -2.52
.268} -2.52 -2.53 -2.53 -2.53 -2.54 -2.54 -2.55 -2.55 -2.56 -2.56
.278] -2.56 -2.57 -2.57 -2.58 -2.58 -2.58 <-2.59 <-2.59 -2.68 -2.68
272} -2.61 -2.61 -2.61 -2.62 -2.62 =-2.63 -2.63 -2.64 -2.64 -2.64
.274] -2.65 -2.65 -2.66 -2.66 -2.66 -2.67 ~2.67 -2.68 =-2.68 =-2.49
2768} -2.69 -2.69 -2.78 -2.78 -2.78 =-2.71 <-2.71 -2.72 -2.72 -2.73
278 -2.73 -2.73 -2.74 -2.74 -2.75 -2.75 -2.75 -2.76 -2.76 =-2.77
.288) <-2.77 -2.77 -2.78 -2.78 -2.79 -2.79 -2.79 -2.88 -2.88 -2.81
.282] -2.81 -2.81 -2.82 -2.82 -2.83 -2.83 -2.84 -2.84 -2.84 =-2.85
.284} -2.85 -2.86 -2.86 -2.86 -2.87 -2.87 -2.88 -2.88 -2.89 -2.89
.286] -2.89 <-2.98 -2.98 -2.91 -2.91 -2.92 -2.92 -2.92 -2.93 -2.93
.288] -2.94 -2.94 -2.94 -2.95 -2.95 -2.96 -2.96 -2.96 -2.97 =-2.97
.298] -2.98 -2.98 -2.99 -2.99 -2.99 -3.88 -3.88 -3.81 -3.81 -3.82
.292} -3.82 -3.82 -3.83 -3.83 -3.84 -3.84 -3.85 -3.85 -3.85 -3.66
.294] -3.e4 -3.87 -3.87 -3.88 -3.88 -3.88 -3.89 -3.89 -3.18 -3.10
.296] -3.11 -3.11 -3.11 -3.12 -3.12 -3.13 -3.13 -3.13 -3.14 -3.14
298] -3.15 -3.15 -3.15 -3.16 -3.16 -3.17 -3.17 -3.17 -3.18 -3.18
.388] -3.19 -3.19 -3.19 -3.20 -3.28 -3.21 -3.21 -3.21 -3.22 -3.22
.382] -3.23 -3.23 -3.24 -3.24 -3.24 -3.25 -3.25 -3.26 -3.26 -3.26
.384] -3.27 -3.27 -3.28 -3.28 -3.28 -3.29 -3.29 -3.38 -3.38 -3.38
.386] -3.31 -3.31 -3.31 -3.32 -3.32 -3.33 -3.33 -3.33 -3.34 -3.34
.38} -3.35 -3.35 -3.35 -3.36 -3.36 -3.37 -3.37 -3.37 -3.38 -3.38
.318] -3.39 -3.39 -3.39 -3.48 -3.48 -3.41 -3.41 -3.41 -3.42 -3.42
.312] -3.42 -3.43 -3.43 -3.44 -3.44 -3.44 -3.45 -3.45 -3.46 -3.46
.314] -3.46 -3.47 -3.47 -3.48 -3.48 -3.48 -3.49 -3.49 -3.58 -3.56
.316} -3.5¢ -3.51 -3.51 -3.51 -3.52 -3.52 -3.53 -3.53 -3.53 -3.54
.318] -3.54 -3.54 -3.55 -3.55 -3.56 -3.56 -3.56 -3.57 -3.57 -3.58
.32} -3.58 =-3.58 -3.59 -3.59 -3.68 -3.68 -3.68 -3.61 ~-3.61 -3.61
.322] -3.62 -3.62 -3.43 -3.63 -3.63 -3.64 -3.64 -3.64 -3.65 -3.65
.324] -3.66 -3.66 =-3.66 =-3.67 -3.67 -3.67 -3.68 -3.66 -3.69 -3.49
.326] -3.69 -3.78 -3.78 -3.786 -3.71 -3.71 -3.71 -3.72 -3.72 -3.72
.328] -3.73 -3.73 -3.74 -3.74 -3.74 -3.75 -3.75 -3.75 -3.76 -3.76
.338) -3.76 -3.77 -3.77 -3.77 -3.78 -3.78 -3.78 -3.79 -3.79 -3.88
.332] -3.88 -3.86 -3.81 -3.81 -3.81 -3.82 -3.82 -3.82 -3.83 -3.83
.334] -3.83 -3.84 -3.84 -3.84 -3.85 -3.85 -3.85 -3.84 -3.86 -3.86
.336] -3.87 -3.87 -3.87 -3.88 -3.88 -3.88 -3.89 -3.89 -3.89 -3.98
.338] -3.98 -3.98 -3.91 -3.91 -3.91 -3.92 -3.92 -3.92 -3.93 -3.93
.348f -3.93 -3.94 -3.94 -3.94 -3.95 -3.95 -3.95 -3.96 -3.96 -3.96
.342} -3.97 -3.97 -3.97 -3.98 -3.98 -3.98 -3.99 -3.99 -3.99 -4.88
.344] -4.88 -4.88 -4.81 -4.81 -4.81 -4.82 -4.82 -4.82 -4.83 -4.83
.344] -4.83 -4.84 -4,84 -4.84 -4.85 -4.85 -4.65 -4.84 -4.86 ~4.86
.348} -4.87 -4.87 -4.87 -4.88 -4.88 -4.88 -4.89 -4.89 -4.89 -4.18
.358] -4.18 -4.10 -4.11 -4.11 -4.11 -4.12 -4.12 =-4.12 -4.13 =-4.13
.352] -4.13 -4.14 -4.14 -4.14 -4.15 -4.15 -4.15 -4.15 -4.16 -4.16
.354] -4.16 -4.17 -4.17 -4.17 -4.18 -4.18 -4.18 -4.19 -4.19 -4.19
.356) -4.280 -4.280 -4.28 -4.21 -4.21 -4.21 -4.21 -4.22 -4.22 -4.22
.358] -4.23 -4.23 -4.23 -4.24 -4.24 -4.24 -4.25 -4.25 =-4.25 -4.26
.360) -4.26 ~-4.26 =-4.27 ,-4.27 -4.27 -4.28 -4.28 -4.28 -4.29 -4.29
.362] -4.29 -4.38 -4.38 -4.38 -4.31 -4.31 -4.32 -4.32 -4.32 -4.33
.364] -4.33 -4.34 -4.34 -4.34 -4.35 -4.35 -4.35 -4.36 -4.36 -4.37
.368] -4.37 -4.37 -4.38 -4.38 -4.39 -4.39 -4.46 -4.48 -4.41 -4.41
.368] -4.42 -4.42 -4.43 -4.43 -4.44 -4.44 -4.45 -4.45 -4.46 -4.46
.378) -4.47 -4.47 -4.48 -4.48 -4.49 -4.49 -4.58 -4.58 -4.51 -4.5|
.372) -4.52 -4.52 -4.53 -4.53 -4.54 -4.55 -4.55 -4.56 -4.5& -4.57
.374] -4.57 -4.58 -4.58 -4.59 -4.59 -4.60 -4.48 -4.&1 -4.61 -4.62

Positive nunbers indicate vehicle acceleration in 'the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 7  (CONT'D) OCCUPANT DISPLACEMENT PLASTIBARREL 400PB

INCHES

N

TIME . .0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018

.376 -4,62 -4.63 -4.63 -4.63 -4.64 -4.,64 -4.65 -4.65 -4.66 -4.66
- .378 -4.67 -4.67 -4.68 -4.68 -4.69 -4.69 -4.78 -4.78 -4.71 -4.71

.3808 -4.7Y -4.72 -4.72 -4.73 -4.73 -4.74 -4.,74 -4.74 -4.,75 -4.73
.382 -4,76 =-4.,76 -4.76 -4.77 -4.,77 -4.78 -4.78 -4.78 -4.79 -4.79
.384 -4.86 -4.86 -4.81 -4.8]1 -4.81 -4.82 -4.82 -4.83 -4.83 -4.83

.386 ~4.84 -4,84 -4.85 -4.85 -4.86 -4.86 -4.87 -4.88 -4.88 -4.89
.388 -4.98 -4.98 -4.91 -4.,92 -4.93 -4.93 -4.94 -4.95 -4.96 -4,9?7
.398 -4.98 -4.98 -4.99 -5.88 -5.88 -5.81 -5.82 -5.83 -5.83 -3.04
.392 -5.85 -5.85 -5.86 -5.87 -5.88 -5.88 -5.89 -5.18 -5.11 -5.11
.394 -5.12 -5.13 -5.13 -5.14 =-5.15 -5.15 -5.16 -5.17 -5.17 -3.18
.396 -5.19 -5.19 -5.28 -5.21 -5.21 -5.22 -5.23 -5.24 -5.24 -3.25
.398 -5.26 -5.27 -5.,27? -5.28 -5.29 -5.3@ -5.38 -5.31 -5.32 -5.33
.4080 -5.33 -5.34 -5.35 -5.36 -5.36 -5.37 -5.38 -5.39 -5.39 -3.48
.482 -5.41 -5.41 -5.42 -5.43 -5.44 -5.44 -5.45 -5.46 -5.47 -35.47
.484 -5.48 -5.49 -5.5¢ -5.58 -5.3§ -5.52 -5.53 -5.53 -5.54 -3.35
.486 -5.55 -5.56 -5.57 -5.58 -5.58 -5.59 -5.68 -5.68 -5.61 -5.62
.488 -5.62 -5.63 ~5.64 -5.64 -5.65 -5.66 -5.66 -5.67 -5.68 -5.68

.418 -5.69 -5.76 -5.78¢ -5.71 -5.72 -5.72 -5.73 -5.74 -5.75 =-5.75
.412 -5.76 -5.77 -5.77 -5.78 -5.79 -5.79 -5.88 -5.81 -5.81 -5.82
.414 -5.83 -5.83 -5.84 -5.85 -5.86 -5.86 -5.87 -5.88 -5.88 -3.89

.416 -5.98 -5.98 -5.91 -5,92 -5.92 -5.93 -5.94 -5.94 -5.95 -3.96
.418 -5.96 =-5.97 -5.98 -5.98 -5.99 -6.88 -46.88 -4.81 -6.82 -6.82
.420 -6.83 -6.84 -6.84 -6.85 -6.85 -6,86 -6.87 -6.87 -6.88 -6.89
.422 -6.89 =-6.186 -6.11 -6.11 =-6.12 =-6.13 =-6.13 =-6.14 =-6.15 =6.15
.424 -4.16 -6.17 =-6.17 -6.18 ~-6.19 -6.19 =-6.28 -6.21 -4.21 =-6.22
.426 -6.23 -6.23 -6.24 -6.24 -6.25 -6.26 -6.26 -6.27 -6.28 -6.28B
.428 -6.29 -6.29 -6.38 -6.31 -6.31 -6.32 -6.33 ~-6.33 -6.34 -6.34

.438 -6.35 =~6.36 -6.36 =-6.37 -6.38 -6.38 =-6.39 -6.39 -6.48 -6.48
.432 -6.41 -6.42 -6.42 -6.43 -6.43 -6.44 -6.45 -6.45 -6.46 -6.46
.434 -6.47 -6.48B -6.48 ~6.49 -6.49 -6.58 -6.51 -6.51 -6.52 -6.52
.436 -6.53 -6.54 -6.54 -6.55 -6.55 -6.56 -6.57? -6.57 -6.58 <-6.59
.438 -6.59 -6.680 -6.68 -4.81 -6.62 -6.62 <-6.63 -6.63 -6.64 -~6.64
.440 =6.65 -6.66 -6.66 -6.67 -6.68 -6.68 -6.69 -6.69 -6.78 -6.71
.442 -6.71 -6.72 -6.72 -6.73 -6.74 -6.74 -6.75 -6.75 -6.76 =-6.77
.444 -6.77 -6.78 -6.79 -6.79 -6.88 -4.88 -4.81 -6.82 -6.82 -6.83

.446 -6.84 -6.84 -6.85 -6.86 -6.86 -6.87 -6.88 -4.88 -6.89 -6.98
.448 -6.98 -6.91 -6.92 -6.92 -6.93 -6.94 =-6.94 -6.95 -6.96 -6.96
.458 -6.97 -6.98 -6.98 -6.99 -7.88 -7.88 -7.81 -7.82 -7.82 -7.83
.452 -7.84 -7.84 -7.85 -7.86 -7.86 -7.87 -7.88 -7.88 -7.8% -7.18
.454 =7.16 -7.11 -7.12 -7.12 -7.13 -7.14 -7.14 -7.15 =-7.16 =-7.16
.456 -7.17 -7.18 =-7.18 =-?2.19 =-7.2e¢ -7.280 -7.21 -7.22 -7.22 -7.23
.458 =7.24 -7.24 -7.25 -7.25 =7.26 <-=7.27 <-7.27 -7.28 <-=7.29 -7.29

.468 -7.38 -7.38 -7.3f -7.32 -7.32 -7.33 =~7.33 -7.34 -7.35 -7.35
462 -7.36 -7.36 -7.37 -7.38 -7.38 -7.39 -7.39 -7.48 -7.41 -7.41
.444 =7.42 -7.42 -7.43 -7.44 -7.44 -7.45 <-7.45 -7.46 -7.46 -7.47

486 -7:48 -7.48 -7.49 -7.49 -7.58 -7.58 -7.51 -?7.52 -7.352 -7.353
.468 -7.53 =-7.54 -7.54 " -?7.55 -7.5¢4 -7.56 -?7.57? -7.57? -7.58 -7.58

.478 ~7.59 =7.59 -7.68 -72.61 -7.61 -7.62 -7.62 -7.63 -7.63 -7.64
.472 =7.65 =7.65 -7.66 -7.66 <~7.67 -7.67 -7.68 =7.849 =-=7.69 -7.78
.474 -7.7¢ -7.7\ -7.72 -?7.72 -7.73 -?7.73 =7.74 <-7.74 ~7.75 -72.76
.476 -?.78 -7.77. -7.77 -7.7?8 -?7.78 =-7.79 -7.88 -7.88 -7.81 -7.81
.478 -7.82 -7.83 -7.83 -7.84 -7.84 -7.85 -7.B§ -7.86 -7.87 -7.87
.480 -7.88 -7.88 -7.89 -7.98 -7.98 -7.91 -7.91 -7.92 -7.92 -7.93
.482 -7.94 -7.94 -7.95 -7.95 =7.96 <-7.97 -7.97 -7.98 -7.98 -7.9%
.484 -7.99 -8.0¢ -8.81 -8.81 -8.82 -8.82 -8.83 -8.83 -8.84 -8.85

.486 -8.85 -8.86 -8.86 -8.87 -8.08 -8.88 -8.89 -8.89 -B.18 -8.18
.488 -8.11 -8.12 -8.12 -8.13 -8.13 -8.14 -8.14 -B8.15 =-8.,16 -B.16

.4%8 -8.17 -8.17 -8.18 -8.18 -8.19 -8.280 -B.20 -8.21 -B.21 -8.22
.492 -8.22 -8.23 -8.24 -B.24 -8.25 -8.25 -8.26 -8.27 -8.,27 -8.28
.494 -8.28 -8.29 -8.3¢ -8.38 -8.31 -8.31 ~8,32 -8.32 -8.33 -B.34

496 -8.34 -8.35 -8.35 -8.36 -8.36 -8.37 -8.38 -8.38 -8.39 -8.3%
.498 -8.498 -8.48 -8.4]1 -8.42 -8.42 -8.43 -8.43 -8.44 -8.44 -8.45

Positive numbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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3.2 TEST CONDUCT — THE CHANNELIZER

The test article was a plastic barrel type channelizing device
manufactured by Signal Division of Lear Siegler, Los Angeles,
California, designated The Channelizer. The Channelizer is a two part
device. A low base section is secured with sandbags at the desired
location. The top '"barrel' section is snapped onto protrusions securing
it to the base.

A typical warning light was attached at the provided location
on the left of the device. The light was a Rhodes and Maine model RM 55
and selected as a light commercially available but not manufactured by

the manufacturer of the test article.

Two Channelizers were located for impact simulating the
placement of two devices being used as a lane taper to channel traffic.
The first device was placed at the right quarter point of the vehicle,
17 in (43.2 cm) from the vehicle centerline. The second device was
placed 25 ft (7.6 m) behind the first device at the left quarter point
of the vehicle 17 in (43.2 cm) from the vehicle centerline. As was the
case with the test on the Plastibarrel 400-PB, these locations were
chosen to provide a realistic but "worst case" force application to the
front of the test vehicle. They were selected to maximize the

possibility of vehicle yaw and resultant tendency to roll.

The test was conducted on Thursday July 29, 1982 at 4:30 p.m.
at a speed of 60.2 mph (97 kph).

Pretest photographs are presented in Figures 28 and 29.
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3.2.1 1.C. = TEST RESULTS

The first device impacted on the right quarter point of the
vehicle bumper. The top section separated from the base, the warning
light was torn from the mounting and traveled with the top section into
the upper part of the windshield. The base and sandbags were caught on
the undercarriage of the vehicle and were moved a car length down the
track. The second device when impacted, separated from the base,
collapsed, and was pushed to the left. The base was slightly displaced.
The vehicle did not exhibit any yaw, pitch or roll instability and the
dunmy did not impact the interior of the vehicle due to impact of the

vehicle with the Channelizer.

After application of the vehicle brakes, the vehicle slowed,
but did not stop, and impacted a restraining barrier. The dummy torso

fell forward.

The Channelizer channelizing devices were slightly damaged by
crushing and the pulling off of the warning light. They were reusable

with near original appearance and dimension.
The vehicle damage due to impact with the Channelizers was

essentially non-existant. The windshield was not damaged by the warning

light nor was any sheet metal damage evident as shown in Figure 30.
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A possible unsafe condition existed when the warning light
separated from the Channelizer. The warning light was attached to the
Channelizers with the light manufacturer's hardware and in accordance
with the literature supplied with the light. The impact caused the
plastic at the warning light mounting hole to extrude and tear around
the mounting washer, and thus, free the light to impact the vehicle.
This is shown in Figures 31 and 32. This occurred at vehicle impact.
The Channelizer has a pocket molded in the top into which the warning
light is placed and retained by a bolt., The light was deflected upward
with the top section of the Channelizer and struck the top of the
windshield. The pocket for the warning light caused the light to travel
in nearly the same direction as the Channelizer top, deflecting the
1ight upward. Even with the pocket for the light the forces were such
that the plastic extruded and tore away from the mounting bolt and

washer.

Although in this test, the warning light did not fracture the
windshield, it is possible that under similar conditions, windshield
fracture can occur. Tests have shown that the windshield will be |
cracked when impacted by free lights at 30 mph (48.7 kph) and a large
hole occurs at 60 mph (97 mph). Impact penetration data is presented in
Table 3. Metal reinforcement of the plastic material around the
mounting hole (or a similar alteration) to prevent the warning light
attachment from failing would substantially improve the safety

performance of this channelizing device.
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3.2.1 DATA PRESENTATION
(1)

distance the occupant traveled did not exceed 7.30 in which is less than

During the time interval of interest the "flail space"

the 2 ft assumed distance to the vehicle interior and therefore no

contact occurred.

Since no contact occurred, the highest 10 msec average after
contact during the ridedown phase cannot be computed. In lieu of, this
the highest 10 msec and highest 50 msec averages are presented in
Table 8. The recommended occupant risk values shown in this table are
taken from the Recommended Occupant Risk Values for the longitudinal (x)
Direction for Breadaway/Yielding Supports — Signs and Luminaire of NCHRP
Report 230. *

A computer printout of the vehicle acceleration data (class
180 filter) is presented in Table 9. Computer printouts of the first
integral (occupant velocity) and second integral (occupant displacement)

are presented in Tables 10 and 11.

A computer plot of the event using the class 180 filter is
shown in Figure 33 and for the class 60 filter in Figure 34. The flat
portions of the curve represents a change of data below the resolution

of the analysis equ}pment for the sampled period.

(1) Flail space approach is defined in NCHRP Report 230 '"Recommended
Procedures for the Safety Performance evaluation of Highway
Appurtenances"
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TABLE 8 MOVING AVERAGE DATA THE CHANNELIZER

Class 180 Filter 10 msec Avérage Acceleration (per NCHRP Report No. 230):

Max imum
Longitudinal
Accel. - g's Time - Seconds
Impact with First Device 2.3794 (1) .1154 to .1254
Impact with Second Device 1.4221 (1) .3600 to .3700
Recommended Limit 15.0 (2)

Class 60 Filter 50 msec Average Acceleration (per TRB Circular No. 191): .

Max imum

Longitudinal

Accel. - g's Time — Seconds
Impact with First Device 0.9817 ’ L1126 to .1626
Impact with Second Device 0.3564 .4200 to .4700
Recommended Limit 10.0  (3)
Occupant Impact Velocity: Longitudinal A Vel - fps
Impact with First & Secoﬁd Device =0

Recommended Limit 15. 0 (2)

(1) The values Tisted are maximum values and are presented for reference. .
Occupant moves less than 24 in. and thus ride down period does not
occur.

(2) Reference NCHRP Report No. 230, Pg. 32 (Breakaway signs & luminaires
criteria used).

(3) Reference TRB Circular No. 191, Pg. 10 (Redirectional barrier
criteria used).
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TABLE 9 VEHICLE ACCELERATION DATA — THE CHANNELIZER

G'S
1-IME .0000 .0002 .0004 .0006 ,.0008 .0010 .0012 .0014 .0016 .0018
.00 -.86 .46 .86 .86 .86 .86 .48 .49 -.86 -.86
.862 -.52 -.52 -.99 -.99 -1.45 -1.45 -1.45 -.99 -.52 -.86
.864 .40 .86 .86 .86 .48 -.86 -.52 -.52 -.99 -1.45
.866 -.99 .99 -.99 -.52 -.52 -.52 -.06 -.86 -.86 -.86
.848 -.86 -.86 -.52 -.52 -.52 -.52 -.52 .48 .48 - .4e
.878 .86 1.32 1.79 1.79 1.32 1.32 .86 .86 .48 .48
. .872 -.86 -.86 -.52 -.86 -.86 -.86 -.86 -.52 -.52 -.52
.874 -.86 -.52 -.86 -.86 -.86 -.84 -.66 -.52 -.86 -.86
.876 -.06 -.846 ~-.86 .48 .48 .46 -.86 -.86 -.86 -.92
.e78 -.52 -.52 -.52 -.52 -.52 -.86 -.86 -.06 .48 .48
.688 .86 .48 .86 .48 .48 .4e .48 -.86 -.86 .48
.82 .48 . .48 -48 .48 .48 .48 .48 -.86 -.86 -.86
.884 -.86 -.86 -.86 -.86 -.52° -.52 -.086 -.52 -.52 -.52
.886 ~-.9? -.99 -.52 -.99 -.99 -.99 -.52 -.99 -.52 -.52
.e88 -.86 -.86 -.86 -.86 -.88 -.868 .48 -.86 -.86 .46
.a%e -.86 -.86 -.86 -.86 -.86 -.86 -.86 -.86 -.86 -.84
.892 -4e .4e 1.32 1.32 1.79 2.25 2.25 2.25 1.79 «1.32
.894 1.32 .48 .48 .48 -.86 -.52 -.52 -.52 -.99 -.9?
696 -.99 -1.91 -1.91 -2.37 -1.91 -2.37 -2.37 -2.84 -2.84 -2.84
.898 -2.37 -1.45 -.99 -.86 .48 .86 .86 .86 1.32 1.79
. 188 1.79 2.25 1.79 1.79 1.32 .48 -.52 -1.45 -1.9%t -2.37
.182 -2.84 -2.84 -2.37 -1.91 -1.45 -.99 -.99 -.99 -.99 -.99
. 184 -.99 -.52 -.52 -.86 -.86 .48 .40 1.32 1.32 2.25
-1866 2.25 2.25 1.32 .86 .48 -.52 -.9? -1.91 -2.37 -2.37
. 188 -1.91 -1.45 -.52 -.52 -49 -.88  -.52 -.52 -.9° -.99
.118 -.?9 -.99 -.929 -.52 -.86 -.52 -.99 -1.45 -3.38 -4.49
112 -5.15 -%.87 -5.15 -4.69 -2.84 -2.37 -.52 -.86 .88 1.32
-114 2.25 2.71 3.17 3.64 3.17 3.17 2.71 1.79 .86 -.86
-1le -.?? -1.91 -2.37 -2.37 -1.91 -1.45 -.S2 -.52 -.52 -.99
. 118 -1.91 -2.84 -3.38 -4.22 -4.2 -4.22 -4.22 -4.22 -3.7% -3.76
.120 -3.786 -3.76 -3.76 -2.84 -1.45 -.52 .86 1.32 2.25 1.79
122 1.79 .26 -.86 -.99 -2.37 -3.38 -4.22 -4.69 -5.15 -5.15
. 124 -5.15 -6.87 -7.88 -7.806 -6.87 -4.22 -1.91 .48 3.17 S5.49
- 1206 7.88 ?.19 8.72 7.88 5.49 3.17 .86 -1.45 -2.37 -2.84
. 128 -z.84 -2.37 -1.45 -.99 -.52 -.52 -.99 -.99 -.99 -.99
. 138 -.S52 -.99 =-1.45 -2.37 -2.84 -2.84 -2.84 -1.91 -1.45 -.99?
. 132 ~.99 -1.91 -2.37 -2.84 -3.38 -3.76 =-4.69 -4.69 =-4.22 -3.76
- 134 -2.84 -1.91 -.86 .86 1.79 .36 -.886 -1.91 -2.84 -3.76
. 136 -4.22 -3.38 -1.91 -.52 .86 .86 -.88 -.929 -.99 -.86
- 138 1.32 2.721 3.64 4.56 S5.82 S.62 4.54 3.44 1.79 -.86
. 140 -2.37 -4.69 -6.87 -7.46 -7.92 -6.54 -4.22 -.9° 1.32 " 2.71
. 142 4.18 4.56 4.18 3.17 1.79 -.86 -1.91 -4.22 -6.87 -6.54
. 144 -6.54 -5.15 -2.84 -.99 1.79 3.17 4.56 5.82 4.10 2.25
. 146 -.%2 -2.37 -4.22 -5.61 -5.61 -5.15 -3.38 -1.45 .48 1.32
. 148 1.7¢9 1.32 .86 -.86 -.52 -.99? -.?9 -1.45 -.99 -.52
.15%e -.84 -.86 -.8d -.99 -.99 -1.45 -1.9% -2.37 =-2.37 -2.37
. 152 -1.45 -.52 .86 . 1.32 1.32 1.32 .86 .48 -.52 -1.45
. 154 -1.91 -1.91 -1.45 -.99 -.88 .86 1.32 1.79 1.79 1.32
158 .86 -.86 -.99 -1.91 -2.84 -3.786 -4.22 -3.76 =-3.76 -2.37
. 1582 -.?9 -.86 .48 .86 .86 .86 .48 .86 .86 1.32
. 168 2.25 2.25 2.25 1.79 1.32 -.86 -.92? =-1.91 -1.91 -2.37
162 -1.91 -.9° -.86 .48 1.79 3.17 4.18 4.18 4.18 3.64
164 2.2 .86 .48 -.99 -1.45 -.9? -.52 -.84 .86 2.25
- 166 2.25 2.71 3.17 2.71 2.71 2.25 1.32 .86 -.84 -.52
. 168 -.99 -.52 -.52 -.846 .48 1.32 1.32 1.32 1.79 1.32
.178 .86 .86 .48 -.52 -.52 -.99 -.99 -.99 -.9?9? -.52
172 -.52 -.352 .48 -86 1.32 1.32 1.79 1.79 1.79 1.32
.174 .86 -.86 -.86 -.99 -1.45 -1.45 -1.45 -1.45 -1.45 -.52
.176 -.52 -.86 .48 -.86 .48 -.86 -.52 -.52 -.52 -.52
.178 -.52 .48 .86 .86 1.32 1.32 1.32 1.32 .86 .48
.188 -.52 -.86 -.986 -.86 -.86 -.86 .40 -.08s -.86 -.52
.182 -.99 -.99 -1.45 -1.45 -.99 -.52 -.86 -.868 .48 .40
.184 .86 .40 .48 .48 .40 .48 .48 .86 .86 .86
.186 .86 .86 .48 .48 .48 -.86 -.86 -.86 -.86 -.86
.188 -.52 -.86 -.86 -.86 -.86 -.88 -.86 .48 -.86 -.86
. 198 .48 -.86 -.86 -.86 -.52 -.52 -.52 -.99 -.52 -.52
. 192 -.86 -.86 -.86 .48 .48 .86 .86 1.32 .86 .86
.194 .48 -.86 -.52 -.99 -.99 -1.45 -.99 -1.4S -.99 =1.45
. 196 -.99 -.99 -.9° -.99 -.352 -.99 -.52 -.85 -.86 .46
.198 -8¢ .86 1.32 1.32 1.32 .86 .40 -.86 -.52 -.52

Positive nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 9 (CONT'D) VEHICLE ACCELERATION DATA — THE CHANNELIZER

G'S
1-IME .0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.288 -.99 -.52 -.52 -.86 -.52 -.52 -.52 -.52 -.52 -.99
.282 -.9¢ -.52 -.52 -.52 .48 .48 -.86 .40 -.8¢ -.52
.284 -.52 -.52 -.99 -.52 -.99 -.86 -.86 .40 -86 .8¢
.266 1.32 1.32 .86 .46 .48 -.86 -.52 -.99 -.99 -.99
.288 -.9% -1.45 ~-1.45 ~1.45 - -.,52 -.52 -.86 .86 1.32 1.32
.218 1.32 .8¢ .46 .86 .48 -.84 .48 -.86 -.8é -.52
.212 -.52 -.9¥ -1.45 -1.91 -1.45 -.9? -.52 .40 T.8B6 1.32
.214 1.32 1.32 -84 -.866 -.52 -.52 -.52 -.52 -.86 -.66
.216 -.86 .40 .40 .48 -.86 -.99 -.99 =-1.45 -1.45 -1.45
.218 -.99 -.52 -.84 .48 .86 .86 .86 .86 .40 -.52
.228 -.52 -.52 -.52 -.52 -.52 -.86 -.86 .4qe -.86 .40
.222 -.86 -.52 -.99 -.99 -1.45 -1.91 -1.91 -1.91 =-1.45 -.99
.224 -.86é .48 .86 1.32 1.32 .86 .86 .48 -.86 -.86
.226 -.8é -.8é -.84 .48 .48 .48 -.86 .46 -.86é -.8é
.228 .4e -.86 -.84 -.52 -.52 -.52 - -.52 -.99 -.52 -.52
.238 -.84 -.52 -.86 -.866 -.86 -.86 -.06 ~-.8& -.8é . 8¢
.232 .86 1.32 .8é .86 .86 .48 .4e -.8é =.52 -.52
.234 -.84 -.6é -.52 -.86 -.86 -.86 -.86 -.86 -.52 -.868
.236 -.868 -.84 -.86 -.086 -.86 .4e -.86 -.86 -.86 -.8é
.238 -.9¢ -.52 -.52 -.52 -.52 -.99 -.52 -.52 -.84 -.52
.248 -.86 -.52 -.52 -.52 -.52 -.86 -.86 -.86 -.06¢é .40
.242 .48 -.66 .48 -.86 -.8¢6 -.66 -.aé -.6é -.52 -.52
.244 -.52 -.52 -.9¢ -.99 -.86 -.52 -.86 -.S52 -.52 -.52
.24¢6 -.52 -.8s .46 ~-.86 .48 .48 .8¢ .48 . 4@ .46
.248 .46 .48 .4e .48 .40 -.86 .46 .4 .4e .86
.256 .&8¢& .84 .48 .8¢& -4e .4e .46 .40 .40 .ae
.252 .86 .46 .48 .40 .48 -.8¢é -.8¢é -.52 -.57 -.52
.254 -.8é -.e6 ~-.6¢& -.8s .46 .48 .46 .4e -.8¢é -.eé
. 254 -.8é -.86& -.8¢6 -.aé .48 .46 .40 .ee B¢ .86
.258 .8é .40 .46 -.06 -.86 -.52 -.92 -.52 -.52 -.86
] -.8¢& .4e -8é& .8& .86 .40 -.eé -.bc -.8¢é .46
.262 -.e8é -.86é -.0é -.8¢é -.86 -.8é -.8é -.52 -.52 -.52
.264 -.9z -.52 -.52 -.52 -.52 -.52 -.52 -.52 -.52 -.52
.266 -.52 -.0¢ .4e .4e 1.32 .Bé 1.32 .86 .84 .40
-248 -.86 ~-.8é -.52 -.52 -.99 -.52 -.52 -.52 -.8é -.8é
.2786 -.8¢& .46 .48 .4e .40 .48 -.88 -.5z -.086 -.52
.272 -.52 -.86 -.66 -.848 .48 -.86 -.8é -.8& -.52 -.8¢
.274 -.52 -.86 -.52 -.52 -.52 -.52 -.52 -.66 .48 .46
.276 .48 .B& .4e .4 .86 .86 .8é .8¢ .86 1.3z
.278 .84 -84 .84 .86 .86 .48 -.86 -.52 -.52 -.52
.2886 -.52 -.52 -.52 -.52 -.52 -.52 -.86 .46 .40 .46
.282 .48 -86 .49 .46 .40 .48 .48 .46 .4e .40
. 284 .84 .46 .46 .48 .48 .46 -.86 -.8¢6 -.64 -.8é
.286 -.866 -.86 .48 -.086 -.86 .48 .48 -.86 .4e .40
.288 -.86 ~.8& -.8¢ -.86 -.52 -.52 -.99 ~-.99 -.52 -.99
. 298 -.52 -.52 -.86 ~-.8é -.86 -.86 .48 -.66 -.86é -.86é
.292 -.8¢& -.52 -.8é -.86 -.86 -.86 -.52 -.8& ~-.66 -.aé
.294 -.866 -.52 -.52 -.52 -.52 -.99 -.99 -.99 -.52 -.99
.296 -.99 -.52 -.52 -.52 -.52 -.52 -.52 -.52 -.8é -.88
.298 -.8¢& -.86 . 4@ .40 .48 .86 .86 .8¢ .86 .48
.366 .46 -.6é -.6¢c -.52 -.52 -.99 -.99 -.99 -.99 -.99
.382 -.52 -.99 -.52 -.86 -.86 ~.86 .4e .40 .4e .40
. 364 .46 .4e -.52 -.86 -.52 -.99 -.52 -.52 -.8¢é -.52
.386 -.8é -.86 .40 .46 .40 .48 .46 -.8¢é -.86 -.86
.388 -.8¢& -.52 -.6¢ -.8& -.86 -.86 -.86 -.8é ~.86 -.8¢
.318 -.866 -.86 -.8¢ -.86 -.52 ' -.8¢6 -.52 -.52 -.52 -.99
-312 -.52 -.99 -.52 -.99 -.99 -.86 -.846 .46 -. 48 .46 -
-314 .8¢ .86 .4e .40 -.86 .48 -.86 .4e .4e .48
.314 -46 .86 .86 .86 .86 -48 .86 .46 . .48 .46
.318 -.86 -.86 -.52 -.52 -.52 -.52 -.52 -.52 -.86 -.66
.326 -.52 -.52 -.52 -.52 -.52 -.52  ~-.99 ~.86 -.52 ~.8¢&
.322 -.8¢ -.866 -48 .48 .48 .48 .46 .86 .46 .4e
.324 .46 .4e -.86 -.86 -.52 -.52 ~-.86 -.52 . -.8¢6 -.8¢é
.326 -.66& .48 .46 -.86 .48 -.86 -.8¢6 -.86 -.86 —~.86
.328 -.86 -.52 -.86 -.86 -.86 -.86 -.86 .40 -.66 -.84
-336 -.86 -.86 .40 -.06 .48 -.86 .48 .46 -.86 -.0¢é
.332 .4e .48 .48 .46 .48 .48 .86 <.48 .48 .46
.334 -.8é -.866 .48 -.86 -.86 -.86 -.86 <.52 -.52 -.86¢
.336 -.52 -.866 -.99 -.52 -.52 -.52 -.52 -.52 -.86¢& -.52
.338f -.86 -.86 .46 -.86 .48 -.86 -.8é ~-.6é -.52 -.52

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 9 (CONT'D) VEHICLE ACCELERATION DATA — THE CHANNELIZER

G'S

T.IME -0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
. 3486 -.99 -.99 -1.45 -1.45 -1.45 -1.45 -1.45 -.99 -.99 -.52
.342 -.52 -.52 -.86é -.86 -.86 .48 .46 .40 .40 -.86é
. 344 -.86 -.8¢é -.52 -.52 -.86 -.52 -.52 -.52 -.6é .8¢
.346 .86 1.32 .86 1.32 1.32 .86 .46 .49 -.6¢é .40
.348 .46 -.8¢ -.86 .46 .48 -.86 -.86 ~-.86& .46 .40
. 356 .40 -.66 -.86 .40 .48 .48 .46 .86 .86 -7
.35z .4¢ .46 -.66 -.52 -.52 -.52 -.52 -.8¢ -.352 -.86
. 354 -.6é .46 .46 .86 .86 .86 .46 -.8¢é -.0é -.52
.356 -.99 -.99 -.99 -1.45 -.?9 -1.45 -.99 ~-.99 -.52 ~-.8é
. 358 -.86 -.86& -.86 -.52 -.52 -.52 -.52 -.52 -.52 -.52
. 360 -.52 -.29 —.99 ~1.91 <-2.37 -3.30 -3.7& -4.49 —4.6% ~4.&%
L2362 =-4.22 -2.84 -2.37 -1.45 -.52 -.86 .48 .46 .86 1.32
.364 2.25 2.25 2.25 2.25 2.25 1.79 1.32 1.32 1.32 .Bé
.366 .86 .86 .86 -.66 -.52 -.?9? -1.91 -2.84 -2.84 -4.22
. 368 —4.69 =5.15 -5.61 -5.15 -5.61 =-5.15 =-4.22 -3.38 -1.%1 -.99
.376 -.52 -.99 -.99 -.99? ~.52 -.52 -.52 -.52 -.52 -.99
.372 -1.45 -1.91 -1.91 -1.91 =1.45 -1.45 -.52 .86 1.7¢9 3.17
.374 4.5¢ S5.49 S5.49 S5.62 4.18 2.71 1.32 ~-.8é -.9% =-1.45
.376 -.99 -.52 .86 1.32 2.25 2.71 2.25 1.79 .48 -.99
.378 —2.B4 -3.7& -4.69 -4.69 -4.22 -2.37 -1.45 .46 1.32 1.79
. 386 1.79 1.32 .86 -.86& .99 -1.91 -1.45 -.99 .86 2.71
.382 4.5¢6 S5.95 é.41 5.95 S.82 4.5¢6 3.17 2.25 2.2% 1.7¢
.384 1.79 2.25 2.25 2.25 1.79 1.32 .40 -.86 -.52 -.9%
.386 -.99 -1.45 .99 -.99 -.52 -.86 -.@8¢é .46 .86 1.32
. 388 1.32 .84 1.32 .86 .86& 1.32 1.32 .84 .48 .40
. 2390 -.66 -.99 -1.45 -1.91 -2.84 -2.84 -3.7¢ -4.22 -3.7& -3.7¢&
.392 -3.38 -2.84 -2.37 -2.37 -1.45 -.99 -.99 -.8é -46 .86
L2394 1.7¢ z2.71 3.44 3.64 3.64 2.25 .48 -1.91 -3.76 -5.1%
.3%96 ~€6£.54 -¢.54 -6.87 -5.,15 -3.74& -2.84 -.99 .4e 1.32 2.28
. 398 z2.71 2.25 2.25 2.25 1.79 1.32 .8¢& 1.32 1.79 z2.71
.4a6 .64 4.58 4. 18 3.64 2.71 1.32 -.8é -.99 -.99 -.99
.46z .46 1.32 1.7¢9 2.71 3.17 3.64 3.64 4. 1@ 3.644 3.17
.494 2.25 1.32 .4¢ -.99 =1.45 -1.91 -2.37 -2.37 -1.91 -1.45
.486 -1.45 -1.91 -1.91 -1.45 -.99 -.86 .86 1.79 2.25 1.7¢
.48 1.32 .46 -.99 -1.91 -2.84 -2.84 -2.84 -2.27 -1.91 -.52
.41@e .46 .86 .86 .86 .86 .46 .86 .86 .86 .46
.412 .8¢& 1.32 1.32 2.25 3.17 3.64 4.1@ 4.1@ 3.64 3.64
.414 2.7 2.25 1.79 1.32 1.32 .86 -.66 .48 .48 -.66
.416 -.84 -.66 .48 -.86 -.52 -.52 -1.45 -1.91 -2.37 -2.84
.41e ~-2.84 -2.84 -2.84 -1.91 -1.45 -.99 -.52 -.52 -.86 -.8¢é
.42e -.86 -.e¢s .48 -.84 -.52 -.52 -1.45 -1.91 -2.37 -2.84
.422 -2.84 -3.38 -3.38 -2.84 -2.84 -2.37 -1.%1 -1.¥1 -1.91 -1.91
.424 -1.91 -1.91 -1.45 -.99 -.9?9 .99 -.52 -.52 -.52 -.86
.4z¢ .B¢ 1.32 1.32 1.79 1.79 1.32 .84 .48 .46 -.8é
.428 -.52 -.52 -.99 -1.45 -1.45 -1.91 -1.91 -1.91 -1.91 -1.4%5
.4386 =1.45 -.99 -.99 -.99 -.52 -.86 .86 1.32 1.79 2.25
.432 2.25 2.25 2.25 1.79 1.79 1.79 1.79 1.79 1.79 1.32
.434 1.32 .86 .4a .40 -.86 -.846 -.52 -.52 -.99 -1.45
.436 =1.45 ~-.99 -.99 -.9¢ -.99 -.99 -.99 -.99 -.?9 -.52
.438 -.8¢6 .86 1.32 2.25 2.25 2.25 1.79 1.32 .48 -.52
.44¢p -.52 -1.45 -1.91 -2.37 -2.37 -2.84 -2.84 -2.84 -3.7& -3.76
.442 -2.7& -3.76 -2.84 -2.37 -1.45 -.9?9 -.8¢é .8¢ .8é& .8é&
.444 .8¢& .86 .86 .46 -.86 -.52 -1.91 -2.84 -4.22 -4.22
.44¢ —4.69 -4.69 -4.49 -3.76 -2.84 -1.9} -.9? -.99 -.6¢ ~-.86¢
.44¢ .86 -.86 -.8é .46 .48 .48 .86 1.32 1.79 1.32
.45e .4e -.52 -.52 -1.45 -1.91 -1.45 -.99 -.52 -.8¢& .86
.452 1.32 1.32 1.22 1.32 1.32 .86 .46 -.52 -.52 -.99
.454 -1.45 -1.45%5 -.52 ~-.86 .48 1.32 1.32 1.79 1.32 1.32
.45¢ 1.22 .46 -.86 -.52 -.99 -.52 -.52 -.66 .46 .86
.458 .86 .86 .86 .48 .86 .48 -.86 -.86 .48 .48
.466 -.86 -.8¢é .48 .48 .40 .86 .86 -.86 ~-.52 -.52z
- .462 —-.52 -.866 .40 .48 .48 .48 -.52 -.9? -.99 -.99
.464 -.52 .46 1.79 2.25 1.79 1.32 .46 -.52 -.52 -.52
.466 -.866 .46 .86 .86 .48 -.86 -.52 -.52 -.66 -.52
.44¢ -.52 -.52 -.86é -.86 .48 .48 .86 .86& 1.32 .86
-476 .8é -.8é -.52 -.99 -.99 =-1.45 -1.91 -1.91 -1.91 -2.37
.472 -1.91 -1.45 -.99 -.86¢ .86 1.32 1.32 1.32 .86 .46
.474 -.66 -.8¢6 -.52 -.52 -.52 -.52 -.52 -.086 .48 .86
.476 1.79 1.79 1.7¢9 1.32 .86 -.86 -.929 -1.45 -1.91 -1.91
.478 -1.45 -.52 .86 1.32 1.79 2.25 1.79 1.79 1.32 .86

Positive numbers indicate vehicle acceleration in the direction of .
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 10 OCCUPANT VELOCITY — THE CHANNELIZER

INCHES/SECOND
TIME -0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.840 —-.08 .83 .89 .16 .23 .29 .32 .35 .35 .34
.862 .38 .26 .19 .11 -.68 -.11 -.2 -.38 -.34 -.35
.864 -.32 -.25 -.18 -.12 -.e8 -.89 -.13 -.17 -.25 -.36
.866 -.44 -.51 -.59 -.63 -.67 -.71 -.71 -.72  -.72 -.73
.848 -.73 -.74 -.78 -.82 -.86 -.90@ -.94 -.91 -.88 -.8S
.8786 -.78 -.68 -.54 -.48 ~-.38 -.28 -.13 -.87 -.83 -.88
.872 -.01 -.91 -.85 -.86 -.86 -.87 -.87 -.11 -.15 -.19
.874 -.28 -.24 -.24 -.25 -.25 -.26 -.26 -.38 -.31 -.31
.876 -.32 -.32 ~-.33 -.38 -.27 -.24 -.24 -.25 -.25 -.29
.878 -.33 -.37 -.41 -.45 -.49 ~-.S@ -.58 -.51 -.48 ~.45
.886 -.38 -.35 -.28 -.25 -.22 -.19 -.16 ~-.16 -.17 -.14
.882 -.11 -.88 -.85 -.01 .82 .8S .88 .87 .87 .86
.884 .86 .85 .85  .eaq .80 -.84 -.84 -.88 -.12 -.16
.886 ~-.24 -.32 -.36 =-.43 -.51 -.58 -.62 -.78 -.74 -.78
.e88 -.79 -.79 -.80 -.80 -.81 -.81 -.78 -.79 -.79 -.76
.e98 -.76 -.77 -.77 -.78 -.78 -.79 -.79 -.86 -.80 -.81
.892 -.78 -.75 -.64 ~-.,34 -.48 -.23 -.86 .12 .26 .36
.894 .46 .49 .52 .55 .55 .51 - .47 .43 .35 .27
.896 .20 .85 -.18 -.28 -.43 -.61 -.79 -1.81 -1.23 -1.45
.898 -1.63 -1.75 -1.82 -1.83 -1.88 =-1.73 -1.66 -1.680 -1.58 -1.36
.1080 -1.22 -1.85 -.91 -.77 -.67 -.44 -.68 -.7? -.94 -1.12
.182 -1.34 -1.56 -1.74 -1.89 -2.86 -2.88 -2.15 -2.23 -2.31 -2.38
.184 -2.46 -2.58 -2.54 -2.54 -2.55 -2.52 -2.49 -2.38 -2.28 -2.11
.186 -1.93 -1.76 -1.66 -1.59 -1.56 -1.68 =-1.468 -1.83 -2.81 =-2.19
.108 -2.34 =-2.45 -2.49 -2.53 -2.5@ -2.51 ~2.55 -2.59 -2.66 -2.74
L1186 -2.82 -2.89 -2.97 -3.81 -3.81 -3.86 -3.13 -3.24 -3.58 -3.86
. 112 ~4.26 -4.73 -5.12 -5.49 -5.78 -5.89 -5.93 -5.93 -5.87 -5.76
.114 -5.59 -5.38 -5.14 -4.86 -4.61 -4.37 -4.16 -4.82 -3.95 -3.9&
L1146 -4.83 -4.18 -4.36 -4.55 -4.4% -4.81 -4.85 -4.89 -4.93 -5.880
.118 -5.15 -5.37 -5.63 -5.95 -4.28 -6.68 -6.93 -7.26 -7.55 -7.84
. 120 -8.13 -8.42 -8.71 -8.93 -9.4 -9.88 -9.81 -8.91 -8.74 -8.40
. 122 -8.46 -8.39 -8.48 -8.48 -8.66 -8.91 -9.24 -9.48 —10.80 -18.4@

<1241 -16.79 -11.26 -11.88 -12.34 -12.81 -13.14 -13.29 -13.26 —-13.81 —-12.59
<1261 -11.99 -11.28 -18.40 -18.88 -9.58 -9.33 -9.27 -$.38 -9.54 -9.78
-1281 -1@.886 -18.18 -18.29 -18.37 -18.41 -18.45 —-108.53 -10.68 —10.68 —10.76
-138} ~16.86 -18.87 -18.98 -11.17 -11.39 -11.481 -11.82 -11.97 -12.88 -12.16
. 132} -12.24 -12.38 -12.57 -12.7% -13.84 -13.33 -13.49 -14.86 —-14.38 -14.47
-134} -14.89 -15.84 -15.84 -14.98 -14.84 -14.77 -14.78 -14.93 ~-15.14 —-15.43
21361 -15.76 -16.82 -16.16 -16.280 ~15.14 —16.87 -16.88 —-16.15 —16.23 —-16.23
<138} -16.13 -15.92 -15.64 -15.29 -14.98 -14.51 —-14.16 -13.88 -13.74 —-13.75
-1481 -13.93 -14.29 -14.78 -15.34 -15.95 -14.45 -16.78 -16.85 -16.75 —16.54
- 142} -16.23 -15.87 -15.56 -15.31 -15.17 -15.18 -15.33 -15.45 —-1&6.12 —-16.43
-1441 -17.13 -17.53 -17.75 -17.82 -17.69 -17.44 —17.89 —16.78 -16.38 —16.21
<146} -16.25 -16.44 -16.76 -17.19 -17.63 -18.83 -18.28 -18.39 -18.38 -18.26
-1481 -18.12 -18.82 -17.95 -17.96 -18.08 —18.87 —18.15 —18.26 —-18.34 —18.38
-158}1 -18.38 ~-18.39 -18.39 -18.47 -18.55 -18.66 —-18.88 —18.99 —19.17 —19.35
+152] -19.47 -19.51 -19.44 -19.34 -19.24 -19.13 -19.87 -19.84 —19.88 —19.19
-154} -19.234 -19.48 -19.68 -19.67 -19.68 -19.41 —19.51 -19.37 —19.23 -19.13
.156] -19.86 -19.87 -19.14 -19.29 -19.51,-19.86 -28.13 -28.42 -28.71 -20.89
-158} -28.97 -28.97 -28.94 -28.88 -28.81 -28.74 -28.71 -28.44 -28.58 -28.48
-168]1 -28.38 -28.13 -19.95 ~19.82 -19.71 -19.72 -19.808 -19.94 ~20.89 -28.27
-182) -28.42 -28.56 -28.58 -20.47 -28.33 -208.89 —-19.77 —-19.44 -19.14 -18.86
<1641 -18.68 -18.62 -18.59 -18.66 -18.78 -18.85 -18.89 -18.98 —18 83 -18.66
-166] -18.48 -18.27 -18.83 -17.82 -17.61 -17.44 —-17.33 -17.27 -17.27 -17.31
<1681 -17.39 -17.43 -17.47 -17.47 -17.44 -17.34 -17.24 -17.14 -17.88 -14.%0
-178) -16.83 —16.76 -16.73 -16.77 -16.81 -16.89 -16.97 -17.84 -17.12 -17.1$
21721 -17.28 -17.24 -17.21 ~17.14 -17.84 -15.94 —-16.88 —16.56 —-16.52 -1$.42
-174] -16.36 ~16.36 -16.37 -16.44 -15.55 -16.67 -16.78 ~-16.89 —17.60 -17.84
-176] -17.88 -17.89 -17.86 -17.86 -17.83 -17.83 -17.088 -17.12 -17.16 -17.28
<178) -17.24 —-17.21 -17.14 ~17.87 -16.97 -16.87 -16.77 —16.66 —1&.68 -16.57
21801 -16.61 ~16.81 -16.62 -16.62 -16.63 -16.63 ~-16.68 —16.81 -16.61 -16.65
.182) -16.73 -16.88 -16.92 -17.83 -17.18 -17.14 -17.15 =-17.15 -17.12 -17.89
21841 -17.83 -16.99 -16.96 —16.93 -16.90 -16.87 -16.84 —14.77 -16.71 —-16.64
-186] -16.57 -16.51 -16.48 -16.45 -16.41 -16.42 -16.42 —16.43 -16.43 —-14.44
-188) —16.48 -16.48 -16.49 -16.49 -16.50 -16.58 -16.51 —-16.48 —-16.48 -16.49
-19@8) -16.46 -16.46 -16.47 -16.47 -16.51 -16.55 —16.59 -16.67 -16.71 -16.75
<1921 ~16.75 -16.7& ~16.76 ~16.73 -16.78 -16.64 ~14.57 —-16.47 -16.48 —-16.33
21741 -16.38 -16.31 -16.35 -16.42 -16.58 -16.61 —16.69 -16.88 -16.88 —-16.99
<174 -17.86 -17.14 -17.22 -17.29 -17.33 -17.41 -17.45 -17.46 -17.46 —-17.43
<1781 -17.36 -17.38 -17.19 -17.89 -14.99 -16.92 -16.89 —14.98 —-16.94 -16.98

Positive numbers indicate vehicle acceleration in the direction of .
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 10 (CONT'D) OCCUPANT VELOCITY — THE CHANNELIZER

INCHES/SECOND

TIME . 0000 _0002 .0004 0006 .0008 0010 0012 0014 .0016 _.0018
-208] -17.65 —~17.89 -17.13 -17.14 -17.18 -17.22 -17.26 -17.38 -17.34 -17.42
-282} -17.49 —-17.54 -17.58 -17.62 -17.59 -17.55 -17.56 -17.53 -17.53 -172.57
-2084) -17.61 —-17.65 -17.73 -17.77 -17.85 -17.85 —-17.86 -17.83 -17.76 -17.69
-286) -17.59 -17.49 -17.42 -17.39 -17.36 -17.37 -17.41 ~17.48 -17.5¢& =17.63
-288) -17.71 —-17.82 -17.93 -18.85 —-18.89 -18.13 -18.13 —18.67 —17.9& -17.8¢
-216) —17.76 —17.69 —17.66 —-17.59 -17.56 -17.57 -17.54 -17.54 -17.55 -17.59%
.212] -17.63 —-17.7@ -17.8z2 -17.96 -18.88 -18.15 -18.19 -1B.16 -18.108 -17.99
-214} -17.89 -17.79 -17.72 -17.73 -17.77 -17.81 -17.85 -17.€9 -17.89 -17.9@
-216] -17.986 -17.87 -17.84 -17.81 -17.82 -17.89 -17.97 —18.68 —-16.1% -186.30
-218fF -18.38 —18.42 -18.43 -18.39 -18.33 -18.26 -18.19 -18.13 -18. 1@ -18.14
-226) —18.18 -18.22 -18.26 -18.38 -18.34 -18.35 -18.35 -18.32 -18.32 -18.2¢%
.222f) -18.36 -18.34 -18.41 -18.49 -18.68 -18.75 -18.98 -15.85 -19.16 -19.23
.224) -19.24 -19.21 -19.14 —-19.84 -18.94 -18.87 -18.8¢ -168.77 —-18.78 -18.78
£226F -18.79 -18.79 -18.86 —-18.77 —-18.74 —18.78 -18.71 -18.48 -18.&€E -18.64¢%
.228] -18.66 -18.66 —-18.67 —18.71 -18.75 —18.79 -18.83 -18.91 -18.95 -18.99
<238} -18.99 -19.83 -19.84 -19.84 —19.85 -19.85 —-19.86& -19.66 —19.87 -19.80
-232] -18.93 -16.83 ~18.76 —16.78 —18.63 -18.4@ -18.57 -18.57 —-1B.61 -18.465
-234} -1B.6é6 -18.66 -18.78 -18.71 -18.71 —18.72 —-18.72 -18.7%3 -18.77 -18.77
-236] -18.78 —18.78 -18.79 —-18.79 -18.88 -18.77 -18.77 —18.78 -18.78 ~-18.79
<238} ~18.86 —18.98 -18.94 —18.98 -19.82 —19.18 —-19.14 -19.1& -19.1¢ -19.23%
-248) —19.23 -19.27 -19.31 -19.35 -19.39 -19.48 —19.48 —-19.41 -19.41 -19.38
<242} -19.35 ~19.36 -19.33 -19.33 -19.34 -19.34 —19.34 -19.35 -19.3% -19.42
£2841 -19.47 -19.51 -19.59 -19.66 -19.67 -19.71 -19.71 —-19.75 —15.80 -19.84
<246} -19.88 —19.88 -19.85 -19.86 -19.82 —19.79 —-19.72 —-19.78 —19.&7 —-19.&3
.248) ~19.68 -19.57 -19.54 —-19.51 -19.48 -19.48 —-19.45 -15.42 -19.3? -19.33
-250) -19.26 -19.19 -19.16 ~19.89 -19.86 —-19.83 -19.86 -18.97 —-18.94 -18.%1
.252) -18.84 -18.81 ~18.78 -18.75 -18.72 -18.72 -18.73 -18.77 -18.81 -18.8%5
-254) -18.86 -18.86 -18.87 -18.87 -18.84 -18.81 -18.78 -18.75 -18.75 -18.7¢
L2056 -18.76 -18.77 -18.77 -18.78 -18.74 -18.71 -18.48 -18.62 -18.55 -18.4¢
.258) -18.42 -18.39 -18.35 -18.36 —18.36 -18.48 —-18.45 —18&.4% -18.53 -18.52
-268F -18.54 —1€8.51 -18.44 -18.37 -18.31 -18.27 -18.2& —18.28 —18.2% -18.2¢6
22621 -18.26 -18.27 -18.27 -18.28 —18.28 -18.29 —-1§.29 -18.33 -18.37 -18.41
<264} -18.45 -18.49 -18.54 —18.58 -18.42 —18.&6 —-18.70 -1€.74 -18.78 -18.82
-266) -16.86 —-18.86 -18.83 -18.80 —-18.78 —18.63 —-18.5% -18.4¢ -1§.4@ -18.37
.268F —18.37 -18.38 -18.42 -18.46 -18.53 -18.57 —18.62 -18.66 ~1E€.&6 —18.67
-276] —-16.47 -18.64 -18.61 —-18.58 -18.55 -18.52 -18.52 -18.56 -18.57 -18.¢&1
2272F *-18.65 -18.65 -18.66 -18.66 -18.63 ~18.64 -18.4&4 —18.64 -16.69 -1£.6%
-274} -18.73 -18.74 -18.78 -18.82 -18.86 —-18.96 —-18.94 -18.94 -1&.91 ~-18.882
-276F -18.85 -18.78 -18.75 —18.72 -18.66 —18.59 -18.52 -1&.4¢6 -18.39 -18.29
-2781 -18.22 -18.15 -18.89 -18.82 —17.95 -17.92 -17.93 -17.97 -18.81 -18.@5
-280F -18.6% -18.12 -18.17 -18.21 -18.25 -18.29 -1£.38 -18.27 -18.24 -18.2@
-282) -18.17 -18.11 -16.68 -18.85 -18.81 —-17.98 =17.95 -17.92 -17.89 —-17.86
2284} -17.79 -17.76 —17.73 -17.78 -17.67 -17.64 —17.64 -17.65 -17.65 -17.6&é
-286) —17.66 —17.67 —17.64 —17.64 -17.65 —17.62 -17.59 -17.52 -17.56 -17.52
-288f —17.52 -17.54 -17.54 -17.55 -17.59 -17.43 -17.76 -17.78 -17.82 -17.%@
22961 ~17.94 —~17.98 -17.98 —-17.99 —-17.99 —18.88 =17.97 -17.97 -17.98 -17.98
-292F -17.99 -18.83 -18.83 —18.64 -18.64 —18.85 -18.69 -18.0%9 -18.16 -18. 1@
.294} -18.11 -18.15 -18.19 -18.23 -18,27 -18.34 —18.42 -18.56 -18.54 -18.61
-296F —18.6% —-18.73 -18.77 -18.81 -18.85 —18.8% -18.93 -18.97 -18.92 -18.9§
.298] -18.99 -18.99 ~1B.96 —18.93 -18.96 -18.83 —18.77 -18.76 -18.63 -18.¢6
-388} -18.57 -1£.58 -1£.58 -18.62 -18.66 —-18.74 -18.82 -18.89 -18.97 -19.84
.382} -19.88 -19.16 -19.28 —19.21 -19.21 -19.22 -19.18 -19.15 -19.12 -15.8%
-304} —19.84 —19.83 ~19.87 -19.88 ~19.12 -19.19 -19.23 -19.27 -19.2& -19.32
-386}) —19.32 -19.33 -19.36 —19.27 -19.24 -19.21 ~19.17 ~-19.18 -19.18 -19.19
-388}F —19.1% -19.23 -19.24 -19.24 -19.25 —19.25 —19.26 -19.26 -19.27 -19.27
-318} ~19.28 —19.26 ~19.29 -19.29 -19.33 —19.34 -19.38 -19.42 -19.48 -19.53
2312} —19.58 —19.65 -19.49 -19.77 -19.84 ~19.85 ~19.85 -19.82 -19.7% <19.7&
-314] -19.76 -19.63 -15.66 —19.57 -19.57 —19.54 -19.55 -19.51 -19.48 ~19.45
2316} -19.42 -19.36 -19.29 -19.22 -19.16 —19.12 -19.86 -19.83 ~-19.68 -18.97
-3181 —18.97 -18.9€ -19.82 -19.86 -19.18 -19.14 -19.18 -19.22 -19.22 ~19.23
.328} —19.27 -19.31 ~19.25 -19.39 -19.43 -19.47 —19.55 -19.55 -19.59 -19.66
-322] -19.46 -19.61 -19.58 ~19.55 -19.51 -19.48 -19.45 -19.39 -19.3¢6 -19.32
-324) —-19.2% -19.26 -19.27 -19.27 -19.31 -19.35 -19.36 -19.4¢ -19.48 -19.41
.326] -19.41 —-19.38 —-19.35 -19.36 -19.33 -19.33 ~19.34 -19.34 -1%.234 -19.3%5
-328] -19.25 -19.39 -19.46 -19.486 -19.41 -19.41 —19.42 -19.39 -19.3% -19.46@
-338) -19.498 -19.41 -19.38 -19.38 -19.35 -19.36 -19.32 -19.29 -19.36 -19.3¢
-3323 -19.27 -19.24 ~-19.21 -19.18 —-19.15 —19.12 -19.85 -19.62 -18.95 -1R8.96
-334) -18B.96 -18.97 -18.94 —-16.94 —-18.95 —18.95 -18.96 -19.66 -19.64 ~15.84
-336) -19.88 -19.89 -19.16 -19.28 -19.25 —19.29 —-19.33 -19.37 -19.37 -19.41
-338) -19.42 -19.42 -19.39 -19.48 -19.36 -19.37 -19.37 -19.3€ -19.42 -19.4¢

Positive nunbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 10 (CONT'D) OCCUPANT VELOCITY — THE CHANNELIZER

INCHES/SECOND

TIME .0000 .0002 .0004 .0006 .000B .0010 .0012, .001k .0016 .0018
.348] -19.54 -19.61 -19.72 -19.84 -19.95 -28.66 -28.17 -28.25 -28.32 -208.37
.342| -28.41 -28.45 -26.45 -28.46 -28.46 —20.43 -20.46 -20.37 -26.34 -28.34
.344] -28.35 -26.35 -26.37 -28.43 -28.44 -28.48 -28.52 -20.56 -28.56 -28.56@
.346] -26.43 -26.33 -26.26 -28.16 -20.86 -19.99 -19.96 -19.93 -19.93 -19.96
.248} -19.87 -19.88 -19.88 -19.85 -19.82 -19.82 ~19.83 -19.83 ~19.808 -19.77
.356) -19.74 -19.75 -19.75 -19.72 ~19.69 -19.66 —19.63 -19.56 -19.49 -19.43
.352{ —19.46 -19.37 -19.37 -19.41 -19.45 -19.49 -19.53 -19.54 -19.5& -19.58
.3%4) —19.59 -19.56 -19.53 -19.46 -19.39 -19.33 -19.38 -19.38 -19.31 -19.35
.356] —19.42 -19.56 -19.57 -19.69 =19.76 —19.87 —19.95 -28.83 —26.87 -26.87
.358| -26.88 -26.68 -20.89 -26.13 -28.17 -28.21 -28.25 -28.29 -28.32 -28.37
.366) —20.41 -20.49 -20.56 -20.71 -28.89 -21.15 -21.44 -21.86 -22.16 -22.53
.36z -22.85 -23.87 -23.25 -23.37 -23.41 -23.41 -23.38 -23.35 -23.28 -23.18
.364| -23.81 -22.83 -22.66 ~22.49 -22.31 -22.17 -22.87 -21.97 -21.87 -21.80
.366) -21.73 -21.67 -21.66 -21.61 -21.65 -21.72 -21.87 -22.69 -22.31 -22.63
.368]1 —-23.88 -23.39 -23.83 -24.22 -24.66 -25.86 -25.38 -25.64 -25.78 -25.86
.378} —-25.98 -25.98 -26.85 -26.13 -26.17 -26.21 -26.25 -26.29 -26.33 -26.41
.372] -26.52 -26.67 -26.82 -26.96 -27.87 -27.19 -27.23 -27.16 -27.82 -26.78
-374] -26.423 -26.88 -25.56 -25.19 -24.87 -24.66 -24.56 -24.57 -24.64 -24.7¢6
.376] -24.83 -24.87 -24.81 -24.78 -24.53 -24.32 -24.15 -24.81 -23.98 -24.65
.378} -24.27 -24.56 -24.93 -25.29 -25.61 -25.88 -25.91 -25.88 -25.78 -25.64
.386] -25.5@ -25.40 -25.32 -25.34 -25.41 -25.56 -25.67 -25.75 -25.68 -25.47
.382} -25.12 -24.66 -24.16 -23.71 -23.32 -22.97 -22.72 -22.55 -22.37 -22.23
.384) -22.1@ -21.92 -21.75 -21.58 -21.44 -21.34 -21.36 -21.21 -21.35 -21.43
.386] -21.56 -21.61 -21.69 -21.77 -21.81 -21.81 -21.82 -21.7% -21.72 -21.62
.288f -21.51 -21.45 -21.35 -21.28 -21.21 -21.11 -21.81 -28.94 -26.91 -26.68&
.396} -20.88 -20.96 -21.87 -21.22 -21.44 -21.66 -21.95 -22.28 -22.57 -22.8&
.392] -23.11 -23.33 -23.51 -23.7¢ -23.81 -23.88 -23.9¢& -23.97 -23.93 -23.87
-394} -23.73 -23.52 -28.24 -22.96 -22.68 -22.5@ -22.47 -22.62 -22.%1 -22.31
.396] -23.81 -24.32 -24.79 -25.19 -25.48 -25.49 -25.77 -25.74 -25.64 -25.4¢
.398} -25.25 -25.88 -24.91 -24.73 -24.68 -24.49 -24.43 -24.22 -24.1% -22.98
.4ee| -23.76 -23.34 -23.63 -22.75 -22.54 -22.44 -22.44 -22.5Z -22.59 -22.67
.482] -22.64 -22.54 -22.48 -22.19 -21.94 -21.66 -21.38 -21.87 -26.78 -20.54
.404) -28.37 -20.26 -26.23 -26.31 -20.42 -20.57 -26.75 -20.93 -21.88 -21.1%
.486] —21.31 -21.45 -21.48 -21.71 -21.79 -21.79 -21.73 -21.59 -21.42 -21.2¢
.468{ -21.18 -21.15 -21.22 -21.37 -21.59 -21.81 -22.83 -22.21 -22.36 -22.46
.41 -22.37 -22.36 -22.23 -22.17 -22.18 -22.87 -22.88 -21.94 -21.87 -21.84
.41z) -21.77 -21.67 -21.57 -21.39 -21.15 -28.87 -28.55 -20.24 -19.95 -19.67
.414) -19.4¢6 ~19.29 -19.15 -19.85 -18.95 -18.88 -18.8% -1&.86 -168.82 -18.83
.416] -18.83 -18.84 -18.81 -18.81 -18.85 -18.89 -19.81 -19.15 -19.34 -19.56
.418) —19.77 -19.99 -28.21 -28.346 -28.47 -28.55 -28.5% -28.63 -28.63 -20.64
.428| -26.64 -28.65 -26.62 -28.62 -28.66 -28.78 -28.82 -20.96 -21.15 -21.37
.422] -21.58 -21.84 -22.89 -22.31 -22.53 -22.72 -22.86 -23.81 -23.16 -23.31
.424) ~-23.45 -23.68 -23.71 -23.79 -23.87 -23.94 -23.98 -24.82 -24.86& —24.67
.426) -24.68 -23.9@ -23.88 -23.66 -23.52 -23.42 -23.35 -23.32 -23.29 -23.36
.428) -23.34 -23.38 -23.45 -23.56 -23.68 -23.82 -23.97 -24.12 -24.27 -24.38
.438] -24.49 -24.57 -24.64 -24.72 -24.76 -24.77 -24.78 -24.60 -24.46 -24.28
.432) -24.11 -23.94 -23.76 -23.63 -23.49 -23.35 -23.21 -23.87 -22.94 -22.8%
L4234} -22.73 -22.66 -22.63 -22.66 -22.61 -22.61 -22.85 -22.69 -22.77 -22.88
.436) -22.99 -23.87 -23.15 -23.22 -23.38 -23.37 -23.45 -23.52 -23.66 -23.44
.438) -23.65 -23.58 -23.48 -23.31 -23.13 -22.96 -22.82 -22.72 -22.6% -22.73
.448| -22.77 -22.88 -23.83 -23.21 -23.39 -23.61 -23.83 -24.85 -24.34 -24.63
.442) -24.92 -25.21 -25.43 -25.62 -25.73 -25.88 -25.81 -25.74 -25.68 -25.61
.444) -25.54 -25.48 -25.41 -25.38 -25.38 -25.42 -25.57 -25.79 -26.12 -26.44
.446} -26.86 -27.17 -27.53 -27.82 -28.84 -28.19 -2B.26 -28.34 -28.34[-2€.35]
.448} -28.28 -28.29 -28.29 -28.26 -28.23 -28.28 -28.13 -28.83 -27.89 -27.79
.458| -27.76 -27.88 -27.84 -27.95 -2B8.16 -28.21 —-28.29 -28.33 -28.32 -28.27
.452) -28.16 -28.86 -27.96 -27.86 -27.75 -27.69 -27.66 -27.96 -27,74 -27.81
.454] -27.93 ~-28.84 -28.88 -28.88 -28.85 -27.95 -27.85 -27.71 -27.61 -27.51
-4S6} -27.48 -27.37 -27.38 -27.42 -27.49 -27.53 -27.57 -27.58 -27.55 -27.48
-458) -27.42 -27.35 -27.28 -27.25 -27.18 -27.15 -27.16 -27.16 -27.13 -27.18
-4é8t -27.11 -27.11 -27.88 -27.85 -27.82 -26.95 -26.89 -26.89 -26.93 -26.97
-462] -27.81 ~27.82 -26.99 -26.95 ~26.92 -26.89 —26.93 -27.81 -27.89 -27.16
<464} —-27.20 -27.17--27.83 -26.86 -26.72 -26.62 ~26.59 -26.63 -26.67 -26.71
2888 —26.72 -26.68 -26.62 -26.55 ~26.52 —26.53 —26.57 -26.61 ~26.61 -26.65
<A6B} —26.69 -26.73 -26.74 -26.74 -26.71 -26.68 -26.61 -26.55 -26.45 -26.38
<4781 -26.31 -2£.32 -26.36 -26.43 -26.51 -26.62 -26.77 -26.92 -27.66 -27.25
-472} -27.48 -27.51 -27.58 -27.59 -27.52 -27.42 -27.32 -27.22 -27.15 -27.12
<4741 -27.12 -27.13 -27.17 -27.21 -27.25 -27.29 -27.33 -27.33 -27.36 -27.24
2476} —27.18 -26.96 -2£.82 -26.72 -26.85 —26.66 —26.74 -26.85 -27.68 -27.14
-478) -27.25 -27.38 -27.23 -27.13 -26.99 -26.81 -26.68 ~26.54 -26.44 -26.37

Positive nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 11 OCCUPANT DISPLACEMENT — THE CHANNELIZER

INCHES
TIME

.0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.868 -.08 .8X% .8x .8X% .8 .8% .8X .8% .8x 8%
.862 .08 .8Xx .8% .8% .8X% 8% .8% .8% .0X% .8x
.864 .88 -8x .8% .8X% .8% 8% .8X% 8% .8% -.08%
.866 -.88 -.8% -.8X% -.8% -.8X -.8% -.8% -.88 -.88 -.88
.668% -~ -.86 -—.886 - -.88 -.686 - —.08 ~.080 -.088 -.00 -.80 -.88
.870 ~.88 -.00 -.88 -.88 -.80 -.88 -.88 -.88 -.80 -.08
.872 ~.88 -.80 -.88 -.08 -.080 -.880 -.808 -.68 -.80 -.80
.874 -.88 -.88 -.80 -.88 -.88 -.08 -.080 -.88 -.80 -.080
.874 -.80 -.80 ~.88 -.80 -.80 -.88 -.006 -.086 -.08 -.88
.878 -.00 -.01 -.81 -.81 -.081 -.081 -.01 -.81 -.81 -.81
.880 -.81 -.81 -.81 -.01 -.81 -.01 -.01 -.01 -.01 -.01
.82 -.81 -.81 -.01 -.81 -.01 -.081 -.81 -.081 -.081 -.81
.e84 -.81 -.081 .—.01 -.01 -.081 -.81 -.81 -.81 -.01 -.01
.886 -.081 -.81 -.081 -.01 -.81 -.01 -.081 =.01 -.081 -.81
.688 -.81 -.81 ~-.01 -.01 =.081 -.081 -.81 -.01 -.0e1 -.81
.898 -.081 -.01 -.81 -.01 -.81 -.081 -.81 -.01 -.081 -.81
.892 -.081 -.81 -.81 -.81 -.81 -.81 -.081 -.061 -.01 -.81
.894 -.81 -.81 -.61 -.81 -.81 -.081 -.081 -.01 -.81 -.81
.898 -.81 -.81 -.01 -.81 -.81 -.81 -.81 -.81 -.01 -.e1
.698 -.81 -.81 -.81 -.081 -.01 -.81 -.81 -.01 -.81 -.e1
. 168 -.01 -.82 -.82 -.82 -.82 -.82 -.82 -.82 -.82 -.82
. 182 -.82 -.82 -.82 -.82 -.82 -.82 -.82 -.82 -.82 -.82
. 184 -.82 -.82 -.82 -.82 -.82 -.82 -.82 -.82 -.82 -.83
. 186 -.83 -.83 -.83 -.83 -.83 -.83 -.83 -.83 -.83 -.83
. 108 -.83 -.83 -.83 -.83 -.83 -.83 -.83 -.83 -.83 -.83
.118 -.823 -.83 -.84 -.84 -.84 -.84 -.84 -.64 -.084 -.84
. 112 ~.84 -.084 -.084 -.84 -.85 -.8S -.85 -.85 -.85 -.85
.114 -.85 -.85 -.85 -.86 -.86 -.86 -.86 -.86 -.86 -.84%
-116 -.86 -.86 -.8s -.86 -.86 -.87 -.87 -.87 -.87 -.87
.118 -.87 -.87 -.87 -.87 -.88 -.68 -.88 -.88 -.88 -.88
. 120 -.88 -.89 -.89 -.89 -.89 -.89 -.89 -.1e -.10 -.18
. 122 -.18 -.18 -.18 -.11 -. 11 -.11 -. 11 -.11 -.12 -.12
.124 -.12 -.12 -.12 -.13 -.13 -.13 -.14 -.14 -.14 -.14
. 126 -.13 -.15 -.15 -.15 -.15 =.16 -.16 -.16 -.16 -.16
. 128 -.16 -.17 -.17 -.17 -.17 -.18 -.18 -.18 -.18 -.18
.138 -.19 -.19 -.19 -.19 -.19 -.208 -.28 -.28 -.20 -.21
.132 -.21 -.21 -.21 -.22 -.22 -.22 -.22 -.23 -.23 -.23
- 134 -.24 -.24 -.24 -.25 -.25 -.25 -.25 -.2& -.26 -.26
. 134 -.27 -.27 -.27 -.28 -.28 -.28 -.29 -.29 -.29 -.38
. 138 -.38 -.38 -.31 -.31 -.31 -.31 -.32 -.32 -.32 -.33
. 148 -.33 -.33 -.33 -.34 -.34 -.34 -.35 -.35 -.35 -.36
. 142 -.36 -.38 -.37 -.37 -.37 -.38 -.38 -.38 -.38 -.39
. 144 -.39 -.40 -.48 —-.40 -.41 -.41 -.41 -.42 -.42 -.42
. 146 -.43 -.43 -.43 -.44 -.44 -.44 -.45 -.45 -.45 -.46
. 148 -.44 -.46 -.47 -.4?7 ~.48 -.48 -.48 -.49 -.49 -.49
. 158 -.58 -.5e -.50 -.51 -.51 -.52 -.52 -.52 -.33 -.53
. 152 -.54 -.54 -.54 -.55 -.55 -.55 -.56 -.56 ~-.57 -.57
. 154 -.57 -.58 -.58 -.59 -.59 -.59 -.68 -.68 -.40 -.461
- 156 -.61 -.62 -.82 -.62 -.63 -.43 -.64 -.44 -.64 -.65
. 158 -.65 -.65 -.66 -.67 -.67 -.67 -.68 -.68 -.69 -.69
. 160 -.69 -.70 -.78 -.71 -.71 -.71 -.72 -.72 -.73 -.73
-182 -.73 ~.74 -.74 -.75 -.75 -.75 -.76 -.76 -.77 -.77
- 144 -.77 ~.78 -.78 -.78 -.79 -.79 -.88 -.80 -.88 -.81
. 166 -.81 -.81 -.82 -.82 -.83 -.83 -.83 -.84 -.84 -.84
. 148 -.85 ~.85 -.85 -.86 -.88 -.868 -.87 -.87 -.87 -.88
.17@ -.88 -.88 -.89 -.89 -.89 -.98 -.98 -.98 -.91 -.21
172 -.?1 -.92 -.92 -.92 -.93 -.93 -.93 -.%94 -.94 -.94
-174 -.95 -.95 -.95 -.9é ~-.96 -.96 -.97 -.97 -.97 -.98
-178 -.98 -.98 -.99 -.99 -t.68 -1.86 -1.80 -1.81 -1.81 -1.81
.17¢ -1.62 -1.82 -1.62 -1.83 -1.83 -1.83 -1.84 -1.84 -1.84 -1.85
. 188 -1.85 -1.85 .-1.86 -1.86 -1.86 -1.67 -1.87 -1.87 -1.88 -1.88
. 182 -1.88 -1.89 -1.89 -1.89 -1.18 -1.18 -1.18 -1.11 ~—-i.11 ~-1.11
. 184 -1.12 -1.12 =-1.12 -1.13 -1.13 -1.13 -1.14 -1.14 -1.14 ~-1.15
. 184 -1.15 -1.15 ~-1.16 ~-1.16 ~-1.16 -1.17 =-1.17 =-1.17 -1.18 -1.18
. 188 -1.18 -1.19 =-1.19? -1.19 -1.280 -i1.2¢ -1.20 -1.21 -1.21 ~-1.21
-1%29 -1.22 -1.,22 -1.22 -1.23 -1.23 -1.23 -1.24 -1.24 -1.24 -1.25
.192 -1.25 =-1.25 -1.26 =-1.286 =-1.26 -1.27 -1.27 -1.27 -1.28 -1.28
. 194 -1.28 -1.29 -1.29 -1.29 -1.38 -1.38 -1.38 -1.31 =-1.31 -1.31
. 196 -1.32 -1.32 -1.32 -1.33 -1.33 -1.33 -1.34 -1.34 =-1.34 -1.35
. 198 -1.35 -1.35 -1.36 -1.36 -1.36 -1.37 =-1.37 -1.37 =-1.38 -1.38

Positive nunbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers .indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 11 (CONT'D) OCCUPANT DISPLACEMENT — THE CHANNELIZER

INCHES
——
TIME

-0000 .0002 .000k .0006 .0008 0010 .0012 .0014 .0016 .0018
.260 -1.38 -1.39 -1.39 -1.39 -1.48 -1.4@ -1.41 -1.41 -1.41 -1.42
.262 -1.42 -1.42 -1.43 -1.43 -1.43 -1.44 -1.44 -1.44 -1.45 -1.45
.264 —1.45 -1.46 -1.46 -1.4¢6 =-1.47 -1.47 -1.48 -1.48 -1.48 -1.49%
2086 -1.49 -1.49 -1.58 -1.56 -1.56 -1.51 -1.51 -1.51 -1.52 -1.52
.268 -1.52 -1.53 -1.,53 -1.54 -1.54 -1.54 -1.55 ~1.55 -1.55 -1.5¢
.216 “1.56 =1.56 =-1.57 -1.57 -1.57 -1.5g -1.58 -1.59 ~-1.59 -1.5%
.212 —1.68  -1.68 -1.68 -1.61 -1.61 -1.61 =1.62 -1.62 =-1.62 -1.63
.214 —1.63 ~1.64 -1.64 -1.64 -1.65 -1.65 —1.65  -1.66 -1.66 -1.66
L2168 “1.67 —1.67 —1.67 —1.68 -1.68 -1.&% —1.69 -1.69 -1.76 -1.78
.218 -1.78 -1.71 -1.71 -1.71 -1.72 =-1.72 -1.73 -1.73 -1.73 -1.74
.228 -1.74 -1.74 ~-1.75 -1.75 -1.75 -1.76& -1.78 =-1.77 =-1.77? -1.77
.222 -1.78 -1.78 -1.78 -1.79 -1.79 -i.ga -1.88 -1.8¢ -1.81 -1.81
.224 -1.81 -1.82" -1.82 -1.83 -1.83 -1.83 -1.84 -1.84 -31.84 -1.85
.226 -1.85 -1.86 -1.86 -1.86 -1.87 -1.87 -1.87 -1.88 -1.88 -1.8%
.228 —1.89 -1.89 -1.98 -1.98 -1.90 -1.91) -1.91 -1.92 -1.92 -1.92
.230 =1.93 -1.93 -1.93 -1.94 -1.94 =-1.95 -1.95% -1.95 -1.96 -1.96
.232 —1.97 -1.97 -1.97 -1.98 -1.98 -1.98 -1.99 -1.99 -2.e0 -2.@@
.234 -2.88 -2.81 -2.81 -2.81 -2.62 -2.82 -2.83 -z.e3 -2.83 -2.84
.236 -2.84 -2.84 -2.85 -2.85 -2.8& -2.66 -2.86 -2.87 -2.87 -2.87
.238 -2.88 -2.88 -2.89 -2.89 -2.8% -2.18 -2.1@ -2.18 -2.11 -2.11%
.240 -2.12 -2.12 -2.12 -2.13 -2.13° -2.14 -2.14 -2.14 -2.15 -2z.15
.242 —2.15 -2.16 -2.1¢ -2.17 -2.17 -2.17 -2.18 -2.18 -2.19 -2.1%
.244 —2.19 -2.28 -2.286 -2.21 -2.21 -2.21 -2.22 -2.22 -2.22 -2.23
.244 —2.23 -2.24 -2.24 -2.,24 -2.25 -2.25 -2.26 -2.26 -2.26 -2.27
.248 -2.27 -2.28 -2.28 -2.28 -2.29 -2.2¢ -2.3¢ -2.32 -2.3¢ -2.31
.256 -2.31 -2.32 -2.32 -2.32 -2.33 -2.33 -2.33 -2.34 -2.34 -2.35
.252 —2.35 =-2.35 -2.36 -2.36 -2.36 -2.37 -2.37 -2.38 -2.38 -2.3g
.254 -2.39 -2.39 -2.39 -2.48° -2.48 -2.41 -2.41 -2.4)1 -2.42 -2.42
<258 -2.42 -2.43 -2.43 -2.44 -2.44 -7.44 ~2.4% -2.4%5 -2.45 -2.44
. 258 ~-2.46 =-2.47 -2.47 -2.47 -2.48 -2.48 -2.48 -2.4% -2.4% -2.49
248 -2.586 -2.5@ -2.51 -2.51 -2.5§ -2.52 -2.52 -2.52 -2.53 -2.5z
.262 -2.54 -2.54 -2.54 -2.55 -2.55 -2.55 -2.56 -2.5& -2.5%& -2.57
.264 -2.57 -2.358 -2.58 -2.58 -2.5% -2.5¢ -2.s5¢ -2.68 -2.60 -2.¢1
.266 —2.61 =2.61 -2.62 -2.62 -2.62 -2.&% -2.63 -2.64 -2.64 -2.é44
.268 —2.65 -2.65 -2.65 -7.66 L T2.66  -2.66 -2.87 -2.67 -2.68 -2.68
.270 —2.68B -2.69 -2.69 -2.6% -2.78 -2.7@& -2.71 -2.71 -2.71 -2.72
.272 —2.72 =2.72 -2.73 -2.73 -2.74 -2.74 -2.74 -2.75 -2.75 -2.7%
.274 —2.76 -2.76 -2.77 -2.77 -2.77 -2.78 -2.78 -2.78 -2.79 -2.79
.276 -2.8e -2.88 -2.88 -2.81 -2.81 -2.81 -2.82 -2.82 -2.83 -2.83
.278 —2.83 -2.84 -2.84 -2.84 -2.85 -2.85 -2.85 -2.86 -2.86 -2.87
.288 -2.87 -2.87 -2.88 -2.88 -2.88 -2.89 -2.89 -2.89 -2.98 -2.9@
.282 —2.91 -2.91 -2.%1 -2.92 -2.92 -2.92 -2.93 -2.93 -2.93 -2.94
.284 —2.94 -2.94 -2.95 -2.95 -2.96 -2.94 ~2.96 -2.97 -2.97 -2.97
.286 —2.98 -2.98 -2.98 -2.99 -2.99 -2.99 -3.62 -3.02 -3.860 -3.81
.288 -3.61 -3.82 -3.82 -3.82 -3.83 -3.83 -3.62 -3.84 -3.84 -3.04
.2%98 -3.65 -3.85 -3.85 -3.86 -3.86 -3.87 -3.67 -3.67 -3.88 -3.88
.292 -3.88 -3.89 -3.8% -3.89 -3.18 -3.1@ -3.18 -3.11 -3.11 -3.12
.294 -3.12 =-3.12 -3.13 -3.13 -3.13 -3.14 -3.14 -3.14 -3.15 -3.15
.296 —3.16 =-3.16 -3.16 -3.17 -3.17 -3.17 -3.18 -3.18 -3.1% -3.19
.298 —-3.19 -3.20 -3.28 -3.21 -3.21 -3.21 -3.22 -3.22 -3.22 -3.23
.36@ —-3.23 -3.24 -3.24 -3.24 -3.25 -3.25 -3.25 -3.26 -3.26 -3.27
.382 -3.27 -3.27 -3.28 -3.28 -3.28 -3.2% -3.29 ~-3.36 -3.386 -3.30
.304 -3.31 -3.31 -3.32 -3.32 -3.32 -3.33 -3.33 -3.33 -3.34 -3.34
.38é -3.3%5 -3.35 -3.35 -3.36 -3.36 -3.37 -3.37 -3.37 -3.38 -3.38
.36e8 -3.38 -3.39 -3.39 -3.40 -3.4p -3.46 -3.41 -3.41 -3.42 -3.42
.318 —3.42 -3.43 -3.43 -3.43 -3.44 -3.44 -3.45 -3.45 -3.45 -3.4¢
.312 —3.46 -3.47 -3.47 -3.47 -3.48 -3.48 -3.4% -3.49 -3.49 -3.58
.314 -3.5¢ -3.51 -3.51 -3.51- -3.52 -3.52 -3.5% -3.52 -3.53 -3.54
.316 -3.54 -3.54 -3.55 -3.55 -3.5¢ -3.56 -3.5¢ -3.57 -3.57? -3.57
.318 —-3.58 -3.58 -3.59 -3.59 -3.59 -3.48 -3.48 -3.61 -3.61 -3.61
.328 —3.62 =3.62 -3.62 -3.63 -3.63 -3.44 ~3.64 -3.64 -3.65 -3.65
.322 —3.66 =—3.66 -3.66 =3.67 -3.67 -3.48 -3.68 —3.68B -3.69 -3.69%9
-324} -3.69 -3.786 -3.786 -3.71 =-3.7f -3.71 -3.72 -3.72 -3.73 -3.73
.326 —3.73 -3.74 -3.74 -3.74 -3.75 -3,75 -3.7¢ ~-3.76 -3.76 -3.77
.328 -3.77 -3.78 -3.78 -3.78 -3.7¢ -3.7y -3.8¢ -3.88 -3.828 -3.g1
.336 -3.81 -3.81 -3.82 -3.8z -3.83 -3.83 -3.83 -3.84 -3.84 -3.85
.332 -3.85 -3.85 -3.86 -3.86 -3.86 -3.87 -3.87 -3.88 -3.88 -3.88
.334 -3.8% -3.8Y -3.v6 -3.98 -3.98 -3.91 -3.91 -3.91 -3.92 -3.92
.336 ~-3.93 -2.93 -3.93 -3.94 -3.94 -3.94 =3.95 -3.95 -3.96 -3.96
.338 —3.96 -3.97 -3.97 -3.98 -3.98 -3.98 -3.99 -3.99 -4.88 -4.pp

Positive nunbers indicate vehicle acceleration in the direc?ion of ]
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 11 (CONT'D) OCCUPANT DISPLACEMENT — THE CHANNELIZER

INCHES

Tlr1E .0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
. 348 -4.68 -4.61 -4.81 -4.81 -4.82 -4.82 -4.83 -4.83 -4.83 -4.64
.342 —-4.84 -4.85 -4.85 -4.86 -4.86 -4.86 -4.87 -4.87 -4.88 -4.88
.344 -4.88 -4.8% -4.69 -4.18 -4.18 -4.18 -4.11 -4.11 -4.12 =-4.,12
.34¢6 —-4.12 -4.13 -4.13 -4.14 -4.14 -4.14 -4.15 -4.15 =-4.46 -4.16
.348 —4.16 -4.17 -4.17 -4.18 -4.18 -4.18 -4.19 -4.19 -4.28 -4.26
.358 —-4.28 -4.21 -4.21 -4.22 -4.22 -4.22 -4.23 -4.23 -4.24 -4.24
.352 -4.24 -6.25 -4.25 -4.26 -4.26 -4.26 =-4.27 -4.27 -4.27 -4.2&
3547 —4.28 =4.29 -4.29 -4.29 -4.38 -4.3¢ -4.31 -4.31 -4.3] -4.32
.358% -4.32 -4.33 -4.33 -4.33 -4.34 -4.34 -4.35 -4.35 -4.35 -4.3¢
.358 —4.3¢4 -4.37 -4.37 -4.37 -4.38 -4.38 -4.39 -4.39 -4.3%9 -4.4@
.38 —4.4¢ -4.41 -4.41 -4.41 -4.42 -4.42 -4.42 -4.43 -4.44 -4.44
. 362 -4.44 -4.45 -4.45 -4.46 -4.46 =-4.47 -4.47 -4.48 -4.4F -4.49
.364 -4.49y -4.5¢ -4.58 -4.58 -4.5} -4.51 -4.52 -4.52 -4.52 -4,53
.366 -4.54 -4.54 -4.54 -4.55 -4.55 -4.56 -4.5¢ -4.57 -4.57 -4.57
.3468 —4.58 -4.58 -4.59 -4.59 -4.68 -4.68 -4.61 -4.61 -4.62 -4,62
. 378 —4.63 -4.63 -4.64 -4.65 -~A.65 =—4.66 -4.66 =—4.67 -4.67 -4.68
.372 —4.68 —4.69 -4.69 -4.76 -4.78 -4.71 -4.7) -4.72 =4.73 -4.73
.374 -4.74 -4.74 -4.75 -4.75 -4.76 -4.76 -4.77 -4.77 -4.78 -4.7@
.376 -4.79 -4.79 -4.88 -4.80 -4.81 -4.81 -4.82 -4.82 -4.82 -4.82
.378 -4.83 -4.84 -4.84 -4.85 -4.85 -4.8B6 -4.8¢ -4.87 -4.88 -4.88
. 386 -4.89 -4.89 -4.98 -4.98 -4.91 -4.91 -4.92 -4.92 -4.93 -4.93
.382 —4.94 -4.94 -4.95 -4.95 -4.96 -4.96 -4.96 -4.97 =-4.97 -4.98
.384 -4.98 -4.99 -4.99 -5.88 -5.88 -5.88 -5.81 -5.81 -5.82 '-5.82
.386 -5.863 -5.83 -5.83 -5.64 -5.84 -5.85 -5.85 -5.86 -5.8& -5.8¢
.388 -5.87 -5.87 -5.88 -5.88 -5.89 -5.89 -5.89 -5.16 -5.1@ -5.11
. 396 -S5.11 -5.12 -5.12 -5.12 -5.13 -5.12 -5.14 -5.14 -5.15 -5.15
.392 -5.16 -5.16 -5.1é6 -5.17 -5.17 -5.18 -5.18 -5.19 -5.19 -5,2@
.3%94 -5.2¢ -5.21 -5.21 -5.22 -5.22 -5.23 -5.22 -5.23 -5.24 -5.24
.396 -5.25 -5.25 -5.26 -5.26 -5.27 -S.27 -5.28 -5.28 -5.29 -5.2¢
.398 -5.3®@ -5.38 -5.31 -5.31 -5.32 -5.32 -5.32 -5.232 -5.34 -5.24
.4880 -5.35 -5.3% -5.386 -5.36 -5.37 -5.37 -5.38 -5.38 -5.38 -5.3¢
.462 -5.3% -5.48 -5.48 -5.41 -5.41 -5.42 -5.42 -5.42 -5.43 -5.4%
.4e4 -5.44 -5.44 -5.44 -5.45 -5.45 -5.4¢ -5.4& -5.47 -5,47 -5.47
.aeé -5.48 -5.48 -5.49 -5.49 -5.56 -5.5¢ -5.56 -5.5)] -5.51 -5.52
-4e8 -5.52 -5.53 -5.52 -5.53 -5.54 -5.54 -5.55 -5.55 -5.5& -5.5¢&
.41@ -5.56 -5.57 -5.57 -5.58 -5.58 -5.59 -5.59 -5.68 -5.68 -5.&@
.412 -5.61 =5.61 -5.62 -5.62 =-5.63 -5.63 -5.63 -5.44 -5.44 -5.45
.+414 =5.65 -5.65 -5.66 -5.66 ~-5.87 -5.67 -5.67 -5.68 -5.48 -5.648
416 -5.6% -5.49 -5.76 -5.78 -5.786 -5.71 -5.71 -5.71 -5.72 -5.72
418 -5.73 -5.73 -5.73 -5.74 -5.74 -5.75 -5.75 -5.75 -5.76 -5.76
.420 -5.772 -5.77 -5.78 -5.78 -5.78 -5.79 -5.79¢ -5.88 -5.88 -5.8@
-.4z2 -5.8r -5.81 -5.82 -5.82 -5.83 -5.83 -5.84 -5.84 -5.85 -5.8%5
.424 -5.85 -5.86 -5.86 -5.87 -5.87 -5.88 -5.88 -5.89 -5.89 -5.9@
.426 -5.98 -5.91 -5.91 -5.92 -5.92 -5.93 -5.93 -5.94 .-5.94 -5.94
.428 =5.95 -5.95 -5.96 -5.96 -5.97 -5.97 -5.98 -5.98 -5.99 -5.99%
.438 -6.88 -6£.68 -6.81 -6.81 -6.82 =6.82 -£.83 -6.83 -&£.84 -6.64
.432 —6.85 —6.85 -6.66 -6.86 —6.87 -6.87 -6.87 -46.88 —6.BE -6.89
.434 —6.89 -6.18 -6.18 -6.11 =—6.11 -6.12 =-6.12 -6.12 =-6.13 -6.13
.436 —6.14 =-6.14 -6.15 -6.15 =~6.16 -6.16 -6.17 -6.17 -6.18 -é.18
.438 —6.18 -—6.19 -6.19 -6.260 —-6.28 -6.21 -6.21 -6.22 -6.2Z -6.23
.44¢8 —6.23 =—6.24 -6.24 -6.24 -8.25 -6.25 -6.26 -6.26 =-6.27 -6.27
.44z —6.28 -6.28 -6.29 -6.29 -6.38 -6.38 -&.31 -6.31 -6.32 -6.32
.444 —6.33 -6.33 -6.34 -6.35 =-6.35 -6.36 -6.36 =6.37 -6.37 -6.38
.44¢6 —£6.38 -6.39 -6.39 -6.46 -6.46 -6.41 -6.41 -&£.42 -6.43 -6.43
.448 —€.44 -—6.44 -6.45 -4.45 -6.46 -6.87 -6.47 -4.48 -4.48 -&£.49
.45e —6.49 -6.58 -6.58 -6.51 -6.52 -4.52 -6.53 -6.53 -6.54 -4.54
..452 —6.55 -6.56 -6.56 -6.57 -6.57 -6.58 -6.58 -£.59 -6.59 -é6.60
.454 —6.61 —6.61 -6.862 -6.62 -6.63 —6.63 -6.64 -6.64 -6.65 -—6.6¢
-45¢6 —6.66 —6.67 -6.67 -6.68 —6.68 -6.69 -6.65 -6.70 -6.71 =6.71
.458 —6.72 =6.72 -6.73 -6.73 -6.74 -6.74 -6.75 ~6.75 -6.76 -6.77
.448 —6.77 -6.78 -6.78 -6.79 -6.79 -6£.88 -6.80 -6.81 -6.81 -6.82
442 —6.82 -6.83 -6.8B4 -6.B4 -6.85 -£.85 -6.86 -6.86 -6.87 -6.87 "
.464 —6.88 -6.B8 -4.B9 -6.89 -6.98 —4.91 -6.91 ~6.92 -6.92 -6.93
.466 —6.93 —6.94 -6.94 -6.95 -6.95 -6.96 -6.96 -6.97 -6.97 -6.98
.44¢€ ~6.99 -6.99 -7.86 -7.88 -7.81 -7.81 -7.8%2 -7.82 -7.e3 -7.83
.476 -7.84 -7.84 -7.85 -7.85 -7.86 -7.86 ~7.87 -7.88 -7.88 -7.8%
.472 -7.89 -7.16 -7.186 -7.11 -7.11 -7.12 -7.12 -7.13 -7.14 -7.14
.474 =7.15 -7.15 -7.16 -7.16 -7.17 -7.17 -7.18 -7.18 -7.19 -7.2@
.476 —7.286 -7.21 -7.21 -7.22 -7.22 -7.23 -7.23 -7.24 -7.24 -7.25
.478 -7.25 -7.26 -7.27 -7.27 -7.28 -7.28 -7.29 -7.29 -7.38 -7.38

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposnte
the direction of vehicle travel (deceleration).
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3.3 TEST CONDUCT - 55 GALLON DRUM

The test article was a 55 gallon metal drum used as a

channelizing device.

A typical warning light was attached at the provided location
on the left of the device. The light was a Rhodes and Maine model RM 5§

and selected as a light commercially available.

Two 55 gallon drums were located for impact simulating the
placement of two devices being used as a lane taper to channel traffic.
The first device was placed at the right quarter point of the vehicle,
17 in (43.2 cm) from the vehicle centerline. The second device was
placed 25 ft (7.6 m) behind the first device at the left quarter point
of the vehicle 17 in (43.2 cm) from the vehicle centerline. As was the
case with the test on the Plastibarrel LOOPB and Channelizer, these
locations were chosen to provide a realistic but "worst case' force
application to the front of the test vehicle. They were selected to

maximize the possiblity of vehicle yaw and resultant tendency to roll.

The test was conducted on Friday July 30, 1982 at 2:00 p.m. at
a speed of 59.2 mph (95.3 kph).

Pretest photographs are presented in Figures 35 and 36.

3.3.1 1.C. — TEST RESULTS

The first device impacted on the right quarter point of the
vehicle bumper and crushed around the bumper. It then folded over and
crushed under the front of the vehicle 1lifting the right front wheel and

jamming under the engine and running gear.

The second device was impacted at a slightly higher point, the
front of the vehicle being suspended atop the first crushed drum. This
drum also crushed around the bumper, folded over and was crushed beneath
the enginé area of the vehicle remaining under the vehicle. Posttest

photographs are presented in Figures 37 and 38.
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Both 55 gallon drums retained the warning lights and ballast.
Both devices were damaged beyond repair. Retention of the warning light
to the 55 gallon drums eliminated the potential hazard of the light
penetrating the windshield as exhibited during the crash tests of the

two previous channelizing devices.

The two drums that were lodged under the vehicle raised the
front of the vehicle approximately 2 in off of the ground eliminating
steering control. No yaw, pitch or roll instability was observed. The

vehicle brakes were applied and the vehicle stopped in a straight line.

The nose of the dummy appeared to strike the steering wheel
when the second drum was impacted. Vehicle body damage was cosmetic
with some additional denting and scratching of sheet metal and breaking
of the left headlight. The sheet metal engine oil pan was badly dented

and the cast gear box (transaxle) case was cracked.

3.3.1 DATA PRESENTATION
(1)

During the time interval of interest the "flail space"
distance the occupant traveled did not exceed 20.96 in which is less
than the 2 ft assumed distance to the vehicle interior and therefore no

contact occurred.

Since no contact occurred, the highest 10 msec average after
contact during the ridedown phase cannot be computed. |In lieu of this
data, the highest 10 msec and highest 50 msec averages are presented in
Table 12.

(1) Flail space approach defined in NCHRP Report 230 '"Recommended
Procedures for the Safety Performance Evaluation of Highway
Appur tenances'
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The occupant risk values shown in this table are taken from
the Recommended Occupant Risk Values for the Longitudinal (x) Direction

for Breakaway/Yielding Supports — Signs and Luminaire.

A computer printout of the vehicle acceleration data (class
180 filter) is presented in Table 13. Computer printouts of the first

integral (occupant velocity) and second integral (occupant displacement)
are presented in Tables 14 and 15.
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TABLE 12 MOVING AVERAGE DATA 55 GALLON DRUM

Class 180 Filter 10 msec Average Acceleration (per NCHRP Report No. 230):

Max i mum
Longitudinal
Accel. - g's Time — Seconds
Impact with First Device 4.3828 (1) L1468 to.1568
Impact with Second Device 4.3784 (1) 4170 to.4270
Recommended Limit 15.0 (2)

Class 60 Filter 50 msec Average Acceleration (per TRB Circular No. 191):

Max i mum

Longitudinal

Accel. — g's Time - Seconds
Impact with First Device 2.2818 1446 to.1946
Impact with Second Device 2.1253 .38L46 to.L3L46
Recommended Limit 10.0 (3)
Occupant Impact Velocity: Longitudinal A Vel - fps
Impact with First & Second Device ~0
Recommended Limit 15.0 (2)

(1) The values listed are maximum values and are presented for reference.
Occupant moves less than 24 in. and thus ride down period does not
occur,

(2) Reference NCHRP Report No. 230, Pg. 32 (Breakaway signs & luminaires
criteria used).

(3) Reference TRB Circular No. 191, Pg. 10 (Redirectional barrier
criteria used).
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TABLE 13 VEHICLE ACCELERATION DATA — 55 GALLON DRUM

G'S
TIME

.0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
. 148 .82 .82 -.42 .82 -.42 -.42 -.42 -.42 .82 .82
. 142 .82 .82 .46 .46 .98 .98 .46 .46 .82 .82
.144 .82 -.42 -.42 -.42 -.86 =-1.31 =-1.75 =-1.75 -1.75 =2.19
. 146 -2.63 -3.88 -3.96 -3.96 -4.48 -4.84 -4.48 -5.29 -5.29 -S5.73
. 148 -6.17 -6.17 =6.17 =5.73 =-5.29 -4.48 -3.96 -2.19 -1.75 -1.31
. 158 -.86 -.86 -1.31 =-1.31 -1.7?5 -2.63 -3.88 -3.52 -3.96 -3.52
. 152 -3.52 -3.96 -4.48 -5.29 -5.73 =-6.61 -6.61 -6.61 -5.73 -5.2%9
. 154 -5.29 -4.84 -4.48 -3.52 -3.68 -3.88 -3.96 =-4.84 =-5.73 .-5.73
. 156 -6.17 =-6.17 =-6.17 -5,29 -4.84 =-4.48 -3.52 -2.63 -1.75 ~-1.31
. 158 -.86 -.42 -.42 .82 .46 .46 .46 .46 .98 .96
. 160 .98 1.35 .98 .46 -.42 -2.19 -3.52 =-5.29 -7.86 -7.58
. 162 -8.38 -8.238 -7.5¢ -7.86 -4.84 -3.88 -1.31 .44 1.35 1.79
. 164 1.79 .46 -.42 =-1.,31 -2.19 -2.63 -3.88 -2.63 -2.19 -1.75
. 166 -1.31 -1.75 -1.75 -2.19 -3.88 -3.52 -4.48 -4.48 -3.96 -3.96
. 168 -3.88 -3.88 -2.63 =-2.63 -2.19 =-1.75 -2.19 -2.19 =-2.63 -2.63
.178 -2.63 -2.19 -1.75 -.86 .82 .98 1.35 1.79 1.79 1.35
.172 .46 -.42 -.86 =-1.31 -1.31 -1.31 -.86 -.86 -.86 -1.31
.174 -1.75 -2.63 -3.52 =-4.48 -4.84 -5.29 -5.29 -4.84 -3.96 -3.52
.176 -3.%52 -2.19 =-1.75 -.86 -.86 ~-.42 .46 .46 .78 2.23
.178 2.67 2.23 2.23 2.23 .98 .82 -.86 =-1.75 -2.63 -3.52
. 188 -3.96 -4.46 -4.48 -3.96 -3.96 -3.52 -3.52 -3.52 -3.96 -4.48
. 182 -4.4¢6 -5.29 -4.84 -~4.84 -3.96 -3.52 -2.43 -1.75 -.86 .82
. 184 .90 .96 1.35 .44 .82 -.86 -1.75 -3.88 -3.96 -4.48
.18¢ -3.48 -3.95 -3.52 -3.8 -3.88 -3.68 -3.52 =-3.52 -3.88 -3.52
.188 -2.68 -3.88 -3.88 -3.88 -2.63 -2.63 -2.1® -1.75 -1.75 ~-1.31
. 196 -1.31 -.86 -.42 -.42 .82 .82 .46 .46 .46 -.42
. 192 -.42 -.86 =1.31 =-2.19 -2.1% =2.19 =-2.63 -2.623 =-2.63 -2.19°
. 194 -1.31 -.86 .46 .46 .76 .98 .>e .82 .82 .82
176 -.42 -.42 -.42 -.42 -.42 -.42 -.42 -.42 -.42 -.42
. 198 .a2 -.42 -.42 -.86 -.86 -.86 -.88 .62 .46 .98
.200 1.35 1.35 - 1.79 1.79 1.35 .7e .90 .90 .78 1.35
.202 1.35 1.79 1.79 1.79 1.79 .98 .46 .82 -.42 -1.31
.284 -1.75 -2.19 -2.63 -2.63 -3.88 -2.63 -3.52 -3.52 -3.52 -3.9¢6
.286 -3.88 -3.88 -2.19 -1.75 -1.31 -.86 -.42 .82 .82 .4é
.208 .82 -.42 -.86 =-1.31 -1.75 =-1.75 -2.19 -2.19 =1.75 -.88
.219 -.42 .82 .98 1.35 1.79 2.23 2.22 1.79 1.35 .90
.212 .46 -.42 .92 -.42 .82 .82 .7e .90 1.35 1.35 .
.214 1.35 .98 .90 .98 .46 .82 .82 -1.31 -1.75 =-2.19
.216 -2.19 -2.43 -1.75 -.42 .98 2.67 3.56 4.88 S5.33 S5.33
.218 S.33 4.44 3.56 1.79 .48 -1.31 -3.88 -3.96 -4.48 -4.84
.2280 -3.52 -3.88 -1.31 .ve 2.67 3.12 3.56 3.12 2.23 .90
.222 -.42 =~-1.31 =-2.19 =-2.83 -2.63 -1.75 -.86 .82 1.35 2.67
.224 4.00 4.44 $.33 4.88 4.08 2.67 1.35 .82 -1.75 -2.63
.220 -3.94 =-4.48 -4.42 -4.48 -3.52 -3.52 -3.88 -2.19 -1.31 .82
.228 .46 1.35 2.23 2.67 2.67 2.67 3.12 2.67 1.79  1.79
.2308 .98 .82 -.42 -.86 -.86 -1.75 =1.75 =-1.75 =-1.75 -1.75
.232 -1.75 -1.31 =1.75 =1.75 -2.1% -2.19 =-2.63 -2.19 -2.19 -2.19
.234 -1.75 -.86 .82 .96 1.79 2.67 3.12 3.58 3.568 3.12
.236 2.67 2.67 1.35 .50 .82 -.86 -.86 -1.75 =1.75 =-1.75
.228 -1.75 -1.31 -.86 -.42 .82 .82 .82 .46 .46 .46
.240 .90 .46 .98 .90 .98 .98 .90 1.35 .90 .78
.242 .98 .46 .82 -.42 ~-.82 -.86 -1.31 -1.31 -1.31 =-1.31
.2484 -.86 ~.42 .82 .46 .46 .98 .46 .46 .46 .82
.24¢6 .82 .82 .82 .82 .82 .82 .82 .82 .82 ~-.42
.248 -.42 -.42 -.42 -.42 -.86 -1.31 =-1.31 -1.31 -1.75 -.86
.25 -.42 .82 .46 . .46 .90 1.35 .90 .98 1.35 1.35
.252 1.79 1.79 1.79 1.79 1.35 1.35 .98 .46 .82 .46
.254 .46 .82 .46 .46 .46 .46 .46 .90 1.35 .98
.256 1.35 1.35 .98 1.35 .90 .90 .90 1.35 1.35 .98
.258 .o9 .46 .82 ~.42 -.86 -.86 -.86 -.86 -.86 -.42

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 13 (CONT'D) VEHICLE ACCELERATION DATA — 55 GALLON DRUM

G'S
TI'1E -0000 .0002 .0004 .D006 .0008 .0010 .0012 .0014 .0016 .0018
.268 1. -.42 -.42 -.42 ~.42 -.42 -.86 -.86 -1.31 -.86 -1.31
.262 -1.75 -1.31 -.86 -.86 -.86 .62 -.42 -.42 -.86 -1.31
.264 =1.31 =1.75 -1.31 =-1.75 -1.31 -.86 =-1.31 -1.31 -1.31 -.86
.266 -.86 -1.31 -.86 -1.31 -.86 -.86 -.42 -.42 .82 .82
. 268 .82 .82 -.42 .82 .82 .46 .46 .46 .82 .82
.278 -.42 -.86 =-1.31 -1.31 =-1.31 -1.,31 ~-1.31 -.86 -.86 -.86
.272 -.86 -.42 -.42 -.86 -.86 -.42 -.86 -.42 -.42 .82
.274 - .82 .46 .46 .46 .46 .82 .46 .46 .82 .82
.278 .82 .82 -.42 -.86 -.86 =-1.31 -1.31 -1.31 -1.31 -.88
.278 --.42 - .82 T.46 .46 .46 .98 .48 .02 t .82 -.42
. 286 .82 .82 .82 -.42 -.42 -.42 -.42 -.88 -.42 -.42
.282 -.42 -.42 .82 -.42 .82 .82 ~.42 .82 .82 -.86
.284 -.86 =-1.31 =-1.75 =-1.75 =-1.75 -2.19 -1.31 -1.31 -.86 -.86
.286 -.86 -.88 -.86 -.42 -.42 .82 .82 .82 .82 .62
.288 .82 .46 .82 .46 .82 .82 .46 .82 .82 .82
. 298 .82 .02 .82 .82 .82 .82 .02 .82 -.42 .82
.292 .82 .82 .82 .46 .46 .46 .ve .98 .46 .46
.2%94 .98 1.35 .90 .98 .98 .4é .46 .82 .82 .82
.295% .82 .82 .82 .82 .82 .82 .46 .82 -.42 -.42
.298 -.8¢ -.86 =-1.31 -1.31 =-1.31 -1.31 -.86 -.86 -.42 .82
.3ee © .82 .02 .82 .82 .46 .82 -.42 -.42 -.42 -.42
.32 -.8s -.42 -.42 .82 -.42 -.86 -.42 -.42 -.42 -.42
.384 -.42 .82 .82 .82 .82 .44 .46 .62 .46 .46
.38< .62 .82 .82 -.42 .82 -.42 -.d42 -.86 -.42 -.42
.3e8 .62 - .82 .82 .82 .46 .82 .82° .02 .82 -.42
.318 -.42 -.42 -.42 -.86 -.86 -.86 -.42 -.42 .82 .82
.312 .82 .82 .46 .46 .62 .82 .82 .02 .46 .46
.314 .46 1.35 1.35 .98 .46 .4é .46 .46 .46 .46
.316 .92 .82 .82 -.42 .82 .82 .82 .92 .82 .82
. 318 .?8 .46 .96 .46 .48 .82 .22 -.8é -.42 ~.80
. 329 -.88% -.42 -.86 -.42 .82 -82 -4é .44 .46 .46
.322 .82 .82 .82 -.42 -.42 -.42 .82 .82 .82 .46
.224 .46 .46 -46 .98 .98 .46 .44 .82 -.42 -.86
.326 -1.31 -1.31 -1.7?5 -1.75 -1.31 -.86 .82 .82 .98 .98
.328 .9 .44 .46 .46 .82 -.42 -.42 ~.86 -.42 -.86
.338 -.42 .82 .46 .58 1.35 .78 .98 .46 -.42 -.86
<332 --88 -1.31 -1.7% ~-1.75 =-1.75 -1.7S5 -1.3} -.84% .82 .82
.324 .90 .90 1.35 1.35 .46 .46 .82 .82 -.42 .82
.3238 -.42 .02 .82 .46 .98 .90 .46 .44 .82 -.42
. 338 -.42 -.42 -.86 ~-.86 -.86 -.868 -.42 -.42 .82 .46
.348 .44 .98 .98 .90 .90 ] .46 .46 .44 .82
-342 .82 .82 .82 .82 .82 -46 .44 .46 .46 .46
.344 .46 .46 .82 .82 .82 .82 .82 .82 .82 .46
.343% .46 .46 .98 .46 .90 .44 .98 .44 .46 .46
. 348 .46 T .46 .46 .46 .46 .82 .82 .82 .82 .82
.35e .82 - .82 .82 .82 .82 .82 -.42 ~-.42 -.42 .02
. 252 .82 .82 .82 .46 .82 .82 -.42 -.42 -.42 .82
- 354 —.42 .82 -.86 -.868 -.86 -1.31 -1.31 -1.3% -.86 -.86
. 356 -.86 -.86 -.42 .82 .46 .46 .46 .46 .44 .46
.3S8 .82 - .44 .82 .82 .82 -.42 .82 -.42 .82 .82
. 340 =.42 -.42 -.42 .82 .82 -.42 .02 ~-.42 -.42 .82
-362 -.42 .82 .82 .82 .82 . .46 .82 .82 .82 .82
. 2e4 .82 .82 -.42 -.42 -.42 -.42 -.86 -.42 -.86 -.84
.2%0 -.86 -.8¢& -.86 -.868 -.8% -.84 -.86 , -.42 .82 .82
363 .46 .46 .46 .46 .82 .82 -.42 -.42 -.42 -.42
.376 -.42 -.42 -.42 .82 .02 -.42 .82 -.42 -.42 -.86
.372 -.86 -.86 -.86 -.86 -.86 -.86 -.868 -.42 -.42 .82
.374 .46 .46 .46 .46 .46 .46 .44 .98 .98 .46
.378 .98 .46 .82 .82 -.42 -.86 -.86 -.86 -.86 -.88
. 378 -.86 -.86 -.42 -.42 -.42 .82 .46 .98 .98 .46

Positive'nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 13 (CONT'D) VEHICLE ACCELERATION DATA - 55 GALLON DRUM

TIME G's

.0000 .0002 . 0004 . 0006 .0008 .0010 .0012 .0014 .0016 .0018
. 368 .46 .82 .82 .82 .82 -.82 -.42 -.86 =131 =-1.7%
.382 -1.75 =1.7% =2.19 =1.75 =1.75 =-1.31 -.42 .82 .86 1.35
. 384 1.79 2.23 2.23 1.79 .98 .82 -.86 -1.75 ~3.68 =3.9¢
. 386 -4.84 -5.29 =-5.73 -5.73 -5.29 -5.29 ~-4.48 ~4.84 -4.4¢ -4.4¢
. 388 -4 .46 -4.46 -4.46 -4.48 -~-3.96 ~3.52 -2.19 -1.75 -1.31 -.42
. 390 .82 .98 1.79 1.35 1.79 .90 .82 -.B6 =2.63 -3.52
.392 -4 .40 -4 .4¢ -4.46 -4.486 -3.964 -3.52 -2.19 -1.3% -.8& .4e
. 294 e .98 .46 .82 .82 -.42 .82 .46 .Pe . o0
. 394 .98 .46 .02 -.82 +1.75 -3.8B -4.48 -5.73 -7.8¢& =7.56
.398 -7.5@ -7.66 =-6.17 =-4.84 -3.52 -2.63 -1.75 ~-1.75 =-1.7% -31.75
L4606 -2.19 ~-1.7% -1.31 -.86 -.86 -.86 -1.75 =-2.19 -3.88 -3.96
.482 -4 .46 -4.84 -4.84 -4.84 -4.84 -~-5.29 -4.84 -4.84 —5f29 -5.29%
.484) -4.40 -3.96 =-3.52 =-2.63 -2.19 -1.?5 -1.?5 -1.31 -.&é -.42
.486 - T3 .96 .90 1.35 . .98 .98 .Qé .82 -.86 =-2.63
.48& -3.96 =-5.29 -5.73 -5.29 -4.84 -4.4¢ -3.52 -2.63 -1.7% -.86
.4186 .62 .0 1.79 1.35 .98 .98 .82 -.42 -.42 -.8é
.412 -.86 =-1.31 -1.75 ~-1.75 =-1.75 ~-1.31 -1.31 -.8é& -.42 -.42
.414 .4é Y3 1.79 2.23 3.12 3.56 3.56 3.56 3.12 2.67
.416 1.79 .96 .82 -.86 -1.75 -3.68 -4.4¢ -5.72 =~7.8& -8.3&
.418 -8.83 -7.94 -7.86 -4.84 -3.96 =-2.63 -2.19 -2.63 -3.52 -4.648
.426 -5.73 -72.8¢& -7.56 -8.83 -8.83 -8.83 -9.27 -8.8% -B8.3%& -£.23&
.422 -7.94 -7.94 -7.5@ -7.56 -7.58e ~-7.86 =-7.6¢6 -5.73 =4.4¢ -2.63
.424 -.86 .4é 1.79 2.23 2.67 2.87 2.22 1.72¢ 1.3% .46
426 -.4z =-1.31 -1.75 -2.63 -2.63 -3.88 -3.6& ~3.8& -Z.83 -Z2.63
.A2¢ -2.62 =2.19 -1.75% -1.75 -.86 .82 4 1.7¢ 2.67 3.12
.430 3.12 3.56 3.12 2.67 2.67 1.7¢9 1.35 .8z -1.31 -1.7%
.432 -2.1% -2.1% -2.1% -2.19 -3.52 -4.84 -§6.61 -8.3& -9.27 -8.3E
.434 -é.61 -4.4¢a -2.19 .82 1.35 1.35 2.2%2 2.67 3.12 .56
436 4.44 4.88 S.33 5.77 5.33 4.60 1.79 -.42 -2.6% =-4.g4
LA42& -6.17 -6.61 -6.17 =5.73 -4.84 ~-2.52 ~-3.68 -2.13¢ -1.7% =-1.31
.44 -.86 .46 1.35 2.67 2.67 2.67 1.79 .?e Y3 .82
.442 .46 .90 1.7¢ 2.67 3.56 4.880 3.5& 2.67 1.3% .82
.444 -1.31 -Z2.19 -3.96 =-4.84 -5.29 -5.73 -5.,73 -5.29 -3.9& -3.0&
.446 -1.75 -.86 -.482 -.86 =-1.75 =-2.19 -2.63 -3.48 -3,52 -3.%52
.44% -3.886 -2.63 -2.19 -31.?75 -1.75 -.86 -. 86 -.42 .02 .46
.456 .90 .4é .76 .98 .98 .46 .82 -.86 =-1.75 =-1.7%5
.452 -2.19 -1.75 -1.31 -.86 .82 .46 1.3% 1.79 1.7¢% 1.7%
.454 1.7¢ 1.79 1.79 1.79 1.79 2.67 2.23 '2.23 2.67 1.79
.856 1.79 1.35 1.35 1.35 .92 .98 .70 1.35 1.79 2.23
.458 2.12 3.56 4.60 4q.606 3.56 2.67 1.79 .¥0 .46 .82
.460 .82 .46 - Y .46 .82 -.82 -.42 -.42 .82 .46
482 1.35 1.3% 1.3% 1.35 .98 .82 -.42 -.86 -.86 -.86
.464 -.482 .02 .44 .90 1.79 2.67 3.12 3.5¢ 3.%6 2.67
R-Y-¥3 1.79 .96 -.42 -1.,75 =-2.19 -3.88 ~3.52 -3.8& -2.62 -3.88
.468 -2.19 -1.75 =-1.31 -.482 .90 2.23 3.12 3.56 4.86 3.56
.478 3.12 1.79 .82 =-1.31 ~-2.19 -2.63 -3.68 -2.19 -1.75 -1.31
472 -.86 -.86 -.427 -.42 -.86 -1.75 =-2.19 -2.1% -2.1%9 -2.19
.474 -2.63 ~2.19 -1.7% -1.31 -.42 .82 .46 .46 .4¢ .82
.476 .82 -.86 -1.31 -1.75 =1.75 <=2.19 -2.19 =~2.19 -2.19 -1.75
.478 -.86 -.42 .82 -.42 -.42 -.42 -.42 -.42 .82 .82
.A&8 .4¢ .96 .46 .46 .46 .46 .46 .82 . Q¢ .46
.482 .78 .46 .46 .82 .82 -.42 -.86 -1.321 -1.75 _-2.19%
. 484 -2.1% -2.19 -2.19 -1.75 -1.75 -1.31 -1.31 -1.21 -1.31 -.8¢&
.486 -.8¢& -.42 -.42 -.8¢ -.42 -.82 .82 .82 .46 .90
.488 .62 .46 .44 .98 .98 1.35 .98 .90 - Y3 .82
.496 -.86 -.86 -1.31 -1.75 +-1.31 -.86 -.42 .46 1.35 1.79
.492 2.232 2.67 2.67 2.67 2.67 2.23 1.79 1.35 .96 .46
.494 .96 1.3%5 1.79 1.7% 2.23 1.79 1.35 .46 -.86 -1.7%5
.496 -2.63 -3.96 -3.96 ~3.9¢6 -3.52 -3.88 -2.19 -.86 .82 1.3%
.498 1.79 2.67 w12 2.12 Z2.67 1.79 .96 -.4z -.86 -2.19

.

Positive nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposute
the direction of vehicle travel (deceleration).
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TABLE 14 OCCUPANT VELOCITY — 55 GALLON DRUM

INCHES/SECOND
. TIME | 0000 .000z .000k .0006 o008 .0010 .0012 .0014 .0016 .0018
.148 .60 -e8  -.83  -.83 -.86 ~-.89 ~-.13 -.16 -.16 -.16
.182f  -.15 -.35 .12 -.e8  -.@1 .66 .9 .13 .13 .13
.144 <13 .18 .87 .84 -.83 -.13 -.27 -.a8 -.54 -.78
-146) ~.91 ~1.15 -1.45 ~1.76 -2.18 -2.47 -2.81 -3.22 -3.63 -4.67
148} -4.55 -5.82 -5.58 -5.94 -6.35 -4.69 -6.99 -7.16 -7.38 -7.40
-156})  -7.47 -7.53 -7.63 -7.74 -7.87 -8.87 -8.31 -8.58 -B8.85 -9.1&
-152]  -9.43 -9.74 -18.88 -10.49 -18.93 -11.44 -11.95 -12.46 -12.90 —-13.31

<1541 -13.72 -14.89 -14.43 -14.78 -14.94 -15.18 =15.48 -15.86 -16.30 -14.74
<1561 —-17.22 -17.78 -18.17 -18.58 -18.95 -19.2¢ -19.57 -19.77 -19.98 -28.81
<158} -28.87 -20.18 -26.14 -208.14 -28.18 -28.86 -20.83 -19.99 ~-19.92 -19.85
-1681 —19.78 -19.68 -19.61 -19.57 -19.61 -19.78 ~28.85 -28.46 -21.886 -21.58
-162) -22.23 -22.87 -23.45 -24.88 -24.37 -24.41 =24.71 -24.67 -24.57 -24.43
<1641 -24.29 -24.26 -24.29 -24.39 -24.56 -24.76 -25.88 -25.28 -25.37 -25.51
<166} -25.61 -25.74 -25.88 -26.85 -26.29 -26.56 -26.98 -27.24 -27.54 -27.85
-1681 -28.69 -28.32 -28.53 -28.73 -28.98 -29.03 -29.28 -29.37 -29.58 -29.78
-178) -29.98 -30.15 -36.29 -38.35 -20.35 -30.28 -38.18 -38.84 -29.98 -29.80
2172} -29.78 -29.80 -29.84 -29.96 -308.86 -36.16 -38.23 -30.30 -30.35 -38.47
.174}) -3@6.60 -38.88 -31.88 -31.42 -31.79 =-32.26 -32.81 -32.98 -33.29 -33.56
-176] -33.83 -34.88 -34.13 -34.28 -34.27 —-34.38 -34.26 -34.23 -34.16 -33.99
-178] -33.78 -33.61 -33.43 -33.26 -33.19 -33.19 -33.26 -33.39 -33.48 -33.87
-188] -34.17 -34.51 -34.85 -35.16 -35.4¢ =35.74 -36.81 -36.28 -34.59 -34.93
- 182} -37.27 -37.47 -28.85 -38.42 -38.73 -39.88 -39.20 -39.34 -39.48 -39.48
-1841 -39.33 -39.24 -39.146 -39.12 -39.12 -39.19 -39.32 -39.5& -39.87 -48.21
-186) -48.5S -38.85 -41.12 -41.36 -41.40 ~41.84 -42.11 -42.38 -42.42 -42.89
-1881 -43.13 -43.36 -43.40 ~-43.84 -44.84 ~44.24 -44.41 -34.55 -44.48 -44.78
-198) -44.8% -44.95 -44.98 -45.82 -45.82 -45.81 -44.98 -44.94 -44.91 -44.94
. 1921 -44,97 -45.84 -45.14 -45.31 -45.48 —45.65 -45.85 -46.85 -446.25 -46.43
-194] -46.53 -436.5% -36.56 -46.52 -46.45 ~46.38 -46.31 -46.31 -446.31 -44.31
21961 ~46.34 -34.37 -34.41 —46.44 -46.47 -446.58 -46.54 -46.57 -44.68 ~46.63
<1981 -45.63 -46.67 -46.7@ -46.77 -46.83 —46.98 -36.97 -46.96 -44.93 -44.86
22081 -36.75 -46.65 -46.51 -46.37 -44.27 ~46.28 -46.13 -46.86 -45.99 -45.89
-2821 -45.78 -45.64 -45.51 -45,37 -45.23 -45.1& -45.12 -45.12 -45.16 -45.26
-2844 -45.39 -45.56 -45.76 -45.97 -44.21 —46.41 -46.68 -46.95 -47.22 -47.53
-266f -47.77 -48.80 -48.17 -48.31 -48.41 ~-48.48 -48.51 -48.51 -48.51 -48.47
-208§ -48.47 -48.5@ -48.57 -48.47 —-48.88 -48.94 -49.11 -49.28 -49.41 -49.48
-2181 -49.51 -49.51 -49.44 -49.34 -49.28 -49.83 -48.85 -48.71 -48.41 -48.54
-212¢ -48.51 -48.54 -48.54 -48.57 -48.57 -48.57 -48.58 -48.43 -48.32 -48.22
-214} -48.11 -48.84 -47.97 -47.98 -47.87 -47.87 -47.87 -47.97 -48.18 -48.27
-2153 -48.44 -48.64 -48.78 -48.81 -48.74 -48.54 -48.26 -47.88 -47.47 -47.86
-2181 -45.85 -446.31 -46.83 -45.89 -45.86 =45.96 -446.20 -44.58 -46.84 -47.22
-2281 -47.49 -47.73 -47.83 -47.76 -47.5S -47.31 -47.83 -46.79 -44.42 -44.55
<2221 -46.58 -46.49 -46.85 -47.86 -47.26 -47.48 -47.4¢6 -47.46 -47.36 -47.1S
.224¢ -46.84 -44.58 -44.89 -45.71 -45.48 -45.28 -45.89 -45.89 -45.23 -45.43
<2261 -45.73 -46.87 -46.41 -46.75 -47.83 -47.30 -47.53 -47.78 -47.88 -47.88
-2284 -47.77 -47.66 -47.49 -47.28 -47.088 ~46.87 -46.63 -46.43 -46.29 -44.15
-238) -46.88 -44.88 -46.11 -46.18 -44.24 ~46.28 -36.51 -46.45 -46.78 -46.92
-232% -47.8S -47.15 -47.29 -47.42 -47.59 =47.78 -47.97 -48.14 -48.38 -48.47
-234] -48.61 -48.48 -4B.87 -48.68 -48.47 ~98.28 -48.82 -47.74 -47.47 -47.23
-2364 -47.82 -446.82 -46.71 -446.64 -44.44 —46.71 -46.77 -46.91 -47.84 -47.18
-238] -47.31 -47.42 -47.48 -47.51 -47.51 -47.51 -47.51 -47.47 -47.44 -47.48
-2481 -47.32 -47.38 -47.23 -47.16 -47.89 =47.82 -46.95 -44.84 -46.77 -44.78
-242] -46.59 -46.68 -46.68 -846.63 -46.66 =46.73 -46.83 -46.93 -47.83 -47.13
-2448 -47.28 -47.23 -47.23 -47.28 -47.16 -47.89 -47.85 -47.82 -46.98 -44.98
-2468] -44.98 -46.98 -44.98 -44.98 -46.97 =46.97 ~48.97 -46.97 -46.97 -47.80
.2481 -47.83 -47.87 -47.18 -47.13 -47.20 -47.39 ~47.48 -47.50 -47.63 -47.70
-258) -47.73 -47.73 -47.78 -47.66 -47.59 -47.49 -47.42 -47.35 -47.24 -47.14
-252] -47.88 -46.88 -46.73 -46.59 -44.48 —46.38 -46.31 -44.27 -46.27 -44.24
2254 -46.20 -46.28 -46.16 -446.13 -44.89 ~46.86 -46.82 -45.95 -45.85 -45.78
-256] -45.67 -45.57 -45.58 -45.48 -45.33 ~45.26 -45.19 -45.88 -44.98 -44.91
-258) -44.84 -44.88 -44.82 -44.83 -44.98 -44.97 -45.83 -45.18 -45.17 -45.29

Positive nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).

104



TABLE 14 (CONT'D) OCCUPANT VELOCITY - 55 GALLON DRUM

INCHES/SECOND

TI'ﬂE - 0000 .0002 .000k .0006 .0008 -0010 .0012 .001% .0016 .0018

-260) -45.23 -45.27 -45.39 ~45.33 -45.36 -45.43 -45,5¢ -45.66 -45.66 -45.77
-262] -45.96 -46.88 -46.87 —46.13 -46.28 -46.20 -46,23 —46.26 -46.33 -46.43
.264] -48.53 -46.67 -44.77 —46.98 -47.81 ~47.87 -47.17 -47.27 -47.37 -47.44
<266) -47.51 -47.61 -47.68 -47.78 -47.84 -47.9) -47.94 -47.98 ~47.97 -47.97
-26B) -47.97 ~47.97 -48.68 -4B.0p -48.88 -47.96 -47.93 -47.85 -47 .8y -47.g9
-276) -47.92 -47.99 -48.85 -48.19 ~48.29 -48.39 -48.4% -48.5¢« -48.632 -4B.¢Y
-272] -48B.76 -48.79 -4B.82 -48.8% ~4B.96 -4B.99 -49.6& -49.8% ~49.12 -49.12
-274) -49.12 -49.88 -49.85 —-49.81 -48.98 -48.98 -48.94 -48.96 -48.98¢ -48.%@
-276] -4B.96 -48.9¢ -48.53 -49.8@ —49.86 -49.16 -49.27 -4%.37 -49.47 -49.52
2278] -49.57 -49.56 -49.53 ~49.49 -49.46 -49.39 -49.35 —49.35 -49.35 -4%.3¢
-288] -49.38 -49.38 -49.38 —49.41 -49.44 -49.48 -49.5} —49.57 -49.41 -49.44
-282) -49.67 -49.78 -49.76 -49.74 -49.73 -49.73 -49.77 -4%.7¢ -49.7¢ -49.8%
-284] -49.98 -S5¢.ee -56.13 -58.27 -58.46 -58.57 -50.47 -S8.77 -56.84 -5¢.9}
-286) -56.97 -51.84 -51.11 -51.14 =51.17 -51.17 -51.17 -51.17 -51.17 -51.1¢
-288] -51.16 -51.13 -51,13 -S1.@9 -51.89 -51.89 -51.85 -51.@5 -51.85 -51.e5
-298} -51.84 -S1.04 -51.64 -51.84q -51.84 -51.84 -51.84 -51.03 -51.87 -S1.6¢
+292] -51.8& -51.86 -51.84 -51.82 ~58.99 -58.95 -S8.88 -S@.g1 -50.7¢ -5e.74
-294} -5S@8.67 -S6.57 -S@.5@ -58.43 -58.36 -58.32 -5@.29 -58.2% -56.2¢ -S6.2¢
-296] -Se.2e -Se.28 -Se&.28 -56.28 -58.27 -58.27 -5u.24 -56.24 -5¢.27 -5&.3@
-298) -56.37 -56.43 -58.54 -58.44 -58.74 -58.84 -5¢.91 -5¢.97 -51.66 -S51.06
.308) -S1.86 -S1.00 -S1.@86 -51.88 -58.96 -58.96 -Sp.9® -51.82 -51.8& -51.6%
-382} -S1.16 -51.19 -51.22 ~51.22 -51.25 -51.32 -51.35 -51.38 -51.42 -51.45
-364] -51.48 -51.48 -51.48 =51.48 -51.48 -51.44 -5j.41 -51.48 -51.%7 -51.33
L3066 -51.32 -51.32 -51.3% -51.3¢ -51.36 -51.3% -51.42 -51.49 -51.52 -51.5¢
.386) -51.55 -51.5% -s1.55 -51.55 -51.51 -51.51 -51.5) =51.51 -51.51 -51.54
-316) -51.57 -S51.61 -51.¢4 -51.76 -51.77 -51.84 -51.87 =51.96 -S1.9¢ -5)1.9@
-312) -51.9e -51.90 -51.86 -51.82 -51.82 -51.82 -51.82 -51.82 -51.78 -51.7%
-314} -51.71 -51.61 -51.56 -51.449 -51.48 -51.36 -51.33 -51.2¢ =51.2¢ -51.22
-216) -51.22 -51.22 -S1.22 -51.25 -51.25 -51.25 ~51.24 -51.24 -51.24 -531,.24
-318] -51.17 -51.13 -51.8¢ -51.82 -58.99 -58.99 -S@.9¢ -51.8¢ -51.8% -51.16
-328) -51.27 -51.26 -51.32 =-51.35 -51.35 -51.35 -51.3% -51.28 -51.23 -51.2)
-322} -51.21 -51.21 -51.20 =-51.24 -51.27 -51.38 -51.3@ -51.3@ -51.3@ -51.2Z¢
-324) -51.23 -51.19 -51.1%5 -51.88 -51.81 -58.98 -Sp.94 -56.94 -58.97 -51.84
-326) -51.14 -53.24 -51,.38 ~51.51 -51.61 -51.68 -51.68 -51.68 -51.61 -51,.54
-328] -51.47 -51.43 -S).4¢ -51.36 -51.36 -51.39 -51.42 -51.4% -51.52 -531,5¢
-336} -51.62 -51.42 -51.59 =51.52 -51.41 -51.34 -51.27 -51.24 -51.27 -51.34
-332] -51.498 -51.5¢ -S1.64 -51.77 -51.91 -52.84 -52.14 =52.21 -52.71 -52.21
-3341 -52.14 -52.87 -51.97 -51.86 -51.83 -51.79 -51.79 -51.79 -51.82 -S51.€2 .
.336} -51.85 -51.85 -51,85 -51.81 -51.74 =51.67 -51.44 -51.48 -51.48 -91.6%
-338] -51.66 ~51.76 -51.7¢ -51.83 -51.98 -51.96 -52.88 -52.83 -52.8% -51.9%
-348} -51.9¢ -51.89 -51.82 =51.75 -51.68 -51.61 -51.57 -51.549 -51.58 -51.5@
-342) -51.56¢ -51.56 -51.49 -51.49 -51.49 -51.45 -51.42 =-51.38 -51.35 -51.3}
-344} -51.28 -51.24 -51.24 -51.24 -51.24 -51.23 -51,2% -51.23 -51.23 -51.1%
-346} -S51.16 -51.12 -51.85 -51.82 -58.95 -58.91 -58.84 -5e.81 -58.77 -58.72-
-348} -58.78 -56.66 -58.43 -58.59 -58.56 -58.55 -Sg.55 -56.55 -5¢.55 -Se.=c
-356] -58.55 -58.55 -58.54 -56.54 -58.54 -58.54 -58.57 =56.60 -56.64 -56.64
-352) -50.63 -568.63 -56.43 -586.68 -58.59 -58.59 -Sg.62 =56.4& -56.£9 -S56.69
-354} -56.72 -58.72 -58.79 -58.85 -58.92 ~-51.82 -51.12 =51.22 -51.29 -51.3¢
-356} -51.42 -51.49 -51.52 -51.52 -51.48 -51.45 -S51.4} ~51.38 -51.24 -5),31
-358) -51.36 -51.27 -51.27 -51.27 -51.26 -51.38 ~-51.3@ -51.33 -51.33 -51.33
-368F -51.36 -51.29 -51,42 -51.42 -51.42 -51.45 -S1.45 -51.48 -531.52 -51.5%
-36z) -51.55 -51.55 -51.54 -51.54 -51.54 -51.51 -51.56 -S).5@ -51.56 -51.S¢
-364F ~-51.58 -51.5¢ -S51.53 =51.56 -51.59 -51.63 -51.¢% -51.73 -51.79 -51.8¢
<3661 -51.93 -51.99 -52,86 =52.13 -52.19 -52.26 -52.33 -52.36 -52.36 -52.3¢
-368} -52.32 -52.28 -S2.2% -52.21 -52.21 -52.21 -52.24 -52.28 -52.21 -52.34
-378} -52.37 -52.41 -S52.44 -52.44 -52.44 -52.47 -52.47 -52.56 -52.52 -5z.66
-372} -52.66 -52.73 -52.88 -52.87 -52.93 -53.88 -53.87 -53.16 -53.13 -53.13
-374} -53.89 -53.6¢& -53.82 -52.99 -52.95 -52.91 -Sz.88 -52.81 -52.74 -5z.7e
<376} -52.£2 -52.68 -52.6@ ~52.£6 -52.63 -52.69 -52.76 -52.82 -52.8% -52.96
.3781 -53.83 ~53.18 -53.13 =-53.16 -53.19 -53.19 -53. 16 -53.89 -53.82 -52.%8

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 14 (CONT'D) OCCUPANT VELOCITY — 55 GALLON DRUM

INCHES/SECOND

TIME

.0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018

T366] -52.94 -52.94 -52.94 -52.94 -52.94 -52.97 -53.8¢ -53.67 -53.17 -~53.31
.382] -53.44 -53.58 -53.75 -53.88 -54.82 -54.12 -54.15 -54.15 -54.11 -54.01
.384} -53.p7 -53.78 -52.53 -53.29 -53.32 -53.32 -53.38 -53.52 -53.75 -54.6¢
.386] -54.43 -54.84 -55.29 -55.73 -56.14 -56.54 -56.88 -57.26 -57.6F -57.94
.388} -58.28 -58.62 -58.96 -59.36¢ -59.68 -59.87 -60.84 -46.16 -66.26 -66.31
.396| -68.31 -68.24 -68.18 -468.88 -59.86 ~59.79 -59.79 -59.B6 -60.6& -48.32
.392] -68.67 -61.81 -£1.35 -£1.69 -62.88 -62.27 —62.44 -62.54 —£2.66 -62.57
.394) -62.58 -62.43 -62.39 -62.39 -62.39 -62.42 -62.42 -62.39 -62.32 -62.25
.39¢) -62.18 -62.14 -62.14 -62.17 -62.31 -62.54 -62.88 -43.33 -63.87 -64.45
.398] ~65.83 -£5.57 -66.85 -66.42 —-66.78 -66.98 -67.83 -47.17 -67.3k -£7.44
.ae8) -67.61 -67.74 -67.84 -£7.91 —67.98 -68.84 ~6B.18 -68.35 -48.5¢ -6B.8F
.482] —69.23 -69.61 -49.96 -78.35 -78.73 -71.14 -71.51 -71.88 -72.29 -72.76
.a8a} -73.e4 -73.35 -73.42 -73.82 -73.99 -74.12 -74.26 -74.36 ~74.32 -74.4¢
.a86| -74.42 -74.35 -74.28 -74.18 -74.11 -74.84 -74.81 ~74.86 -74.67 -74.27
.q88) -74.58 -74.99 -75.43 -75.84 -76.21 -76.55 -76.82 -77.63 ~77.16 -77.23
.418) -77.23 ~77.16 -77.82 -76:92 -76.85 -76.78 -76.77 -76.81 -76.64 -76.91
.a12} -74.97 -77.87 -77.21 -77.34 -77.48 -77.58 -77.6€ ~77.75 -77.7€ -77.81
.418| -77.78 -77.74 -77.68 -77.43 -77.19 -76.92 -76.64 -76.37 -76.13 -75.52
.416) -75.76 -75.71 -75.71 -75.78 -75.91 -76.15 -7£.49 ~76.93 -77.48 -7E.12
.a18] -78.86 -79.42 -75.9¢ -B6.34 -80.44 -BB.B5 -81.81 -61.22 -B1.49 -B1.86
.42¢|] -€2.31 -£2.85 -83.42 -84.11 -B4.79 -B5.47 -€6.1% -BL.E&7 -B7.52 -€6.16
.422] -8£.78 -89.39 -82.97 -96.55 -91.13 -91.67 -92.22 -92.6( -93.66 -93.26
.424} -£3.27 -93.22 -93.69 -92.92 -92.72 -92.51 -92.34 -92.26 -92.16 -92.66
.426] -€2.69 -92.19 -92.32 -92.53 -92.73 -92.97 -93.21 -93.45 -93.65 -93.85
.aze| -94.66 -94.23 -54.3¢ -94.5¢ -94.56 -94.56 -94.49 -94.25 -94.15 -93.51
.43 ~93.67 -93.39 -93.15 -92.94 -92.74 -52.66 -92.56 -92.49 -92.8 -2.73
.432] -92.96 -93.87 -93.24 -93.41 -93.68 -94.85 -94.56 -95.21 -95.93 -9¢.57
.a34] -97.88 -97.42 -$7.55 -§7.5¢ -97.49 -97.38 -97.21 -97.88 -9&.7¢ -96.49
.a36] -96.15 -95.77 -95.3¢& -94.91 -94.58 -94.19 -94.85 -94.85 -94.2° -94.6¢
.438] -§5.14 -95.65 -9£.12 -96.57 -96.94 —97.22 -97.45 -$7.62 -97.76 -§7.66
.a4e| -$7.93 -97.89 -97.79 -97.58 -97.37 -97.17 -97.83 -96.96 -96.92 -96.92
.842] -96.85 -9£.82 ~96.48 -96.47 -96.28 -95.89 -95.61 -95.41 -95.38 -95.36
.434] -95.46 -95.57 -95.68 -9¢.25 -96.66 -97.18 -97.54 -97.95 -9E.2é -98.4%
.44¢| -9£.63 -$8.76 -98.73 -98.86 -98.93 -99.18 -99.38 -99.54 -99.81-160.0€
.q42]-106.22-166.52-168.45-106.83-108.96-101.83-181.18-161.13-181.13-101.6¢
. : .456]|-101.82-16€.95-106.92-168 . 85-168.78-168.74-166.74-166.81-168.54-181.68
.a52|-101.25-181.36-181.45181.55-101.55} 181.51-161.41-161.27-101.13-186.9%
.454|-106.686-168.72-188.56-166.44-166.36-188.18 -99.92 -99.75 -$5.55 -99.41
.a56] -99.27 -99.17 -99.8¢ -98.96 -98.89 -98.82 -98.75 -96.64 -98.51 -56.33
.a58] -9€.8¢ -97.82 -97.51 -97.26 -96.93 -96.72 -96.58 -96.51 -9£.468 -96.47
.86B] —96.47 -96.44 -96.48 -96.37 -96.36 -96.48 -96.43 -96.46 -96.44 -9¢.43
.462] -$6.22 -9¢.22 -9€.11 -96.81 -95.94 -95.94 -95.97 -96.84 -94.18 -F6.17
.864] ~96.20 ~96.28 -96.17 -96.18 -95.96 -95.75 -95.51 -95.24 -94.96 -94.76
.466] -94.62 -94.55 -94.58 -94.72 -94.88 -95.12 -95.39 -95.63 -95.83 -96.87
.468) -9£.24 -96.38 -96.48 -96.51 -96.48 -96.27 -96.83 -95.75 -95.44 -95.17
.a78| -94.93 -94.75 -94.79 -94.89 -95.86 -95.26 -95.56 -95.67 -95.8¢ -95.98@
.472] -95.97 -9£.84 -96.87 -96.18 -96.17 -96.38 -96.47 -96.64 -96.81 -96.9E
.474] -97.18 -97.35 -97.49 -97.59 -97.62 -97.£2 ~97.59 -97.55 -$7.51 -97.51
.476] -97.51 -97.58 -97.68 -97.81 -97.95 -98.12 -98.29 -96.46 -9B.£43 -9&.76
.4a78] -98.83 -98.86 -98.8B¢ -98.89 -98.92 -98.96 -9B.9Y -99.82 -99.82 -99.6Z
.480{ -98.98 -98.91 -98.68 -98.8B4 -98.81 -98.77 -98.73 -98.73 -98.70 -96.66
.a82| -98.59 -98.5¢ -98.5z -96.52 -98.52 -98.55 -98.62 -§8.72 -98.85 -979.82
.484] -99.19 -99.34 -99.53 -99.66 -99.88 -99.90-188.6E-106.16-106.26-106.27
.484]-106.34-160.37-166.46-166.47-180.56-188.53-166.52-166.53-106.4°-166.42
.488]-186.42-106.39-106.35-100.26-188.21-168.11-166.84 -99.97 -99.93 -99.93
.496|-160.66-168.86-108.17-166.36-166.46-188.47-186.56-106.46-168.26-166.22
.492]-186.85 ~99.84 -99.64 -99.43 -99.22 -99.85 -9E.91 -9B8.81 -98.74 -98.76
.a9a] -9e.64 -98.53 -98.39 -98.25 -98.88 -97.94 -97.684 -97.80 -97.87 -98.81
.a96] -98.21 -98.52 -98.82 -99.13 -99.40 -99.64 -99.81 -99.87 -99.87 -99.77
.a98] -99.43 -99.42 -99.18 -98.94 -98.73 -98.60 -9E.53 -98.56 -98.63 -98.66

Positive nunbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 15 OCCUPANT DISPLACEMENT — 55 GALLON DRUM

INCHES
TIME

.0000 .0002 .0004 .0006 .0008 .0010 .0012 .00tk .0016 .0018
- 148 .80 .0X% -.8% -.0X% ~-.8% ~.8X ~-.0% -.8% -.0% -.0%
.142 -.06 -.0¥ -.0% -.8x -.0X -.8X -.8% -.8X% -.8% -.8%
.144 -.00 -.8x -.8x -.0X% -.B% ~.8% -.8% -.0X -.8X -.0%
. 146 -.80 ~.8% -.80 ~-.88 -.88 -.00 -.00 -.0808 -.80 -.81
. 143 -.01 -.81 -.81 -.81 -.81 -.81 -.01 -.01 -.82 -.82
. 158 -.82 -.82 -.82 -.82 -.83 -.83 -.83 ~-.83 -.83 -.83
. 152 -.04 -.84 -.e4 -.04 -.04 -.85 ~-.85 -.85 -.85 -.86
. 154 ~.06 -.06 -.87 -.87 -.87 -.87 -.88 -.88 -.88 -.89
. 156 -.89 -.89 -.18 -.18 -.18 -.11 -.11 -.12 -.12 -.12
.158 -.13 -.13 ~-.14 -.14 -.14 -.15 ~-.15 -. 18 -.16 -.16
. 166 -.17 -.1? -.18 -.18 -.18 -.19 -.19 -.20 -.20 -.21
. 162 -.21 -.21 -.22 -.22 -.23 -.23 -.24 -.24 -.25 -.25
. 164 -.26 -.26 -.27 -.27 -.28 -.28 -.29 -.29 -.30 -.30
. 166 -.31 -.31 -.32 -.32 -.33 -.33 -.34 -.34 -.35 =.36
. 168 -.36 -.37 -.37 -.38 -.38 -.39 -.48 -.40 -.41 -.41
.17 -.42 -.43 -.43 -.44 -.44 -.45 -.44 -.46 ~.47 -.47
.172 -.48 -.49 -.49 -.5e -.58 -.51 -.52 -.52 -.53 -.53
.174 -.54 -.55 -.55 -.56 -.57 -.57 -.5¢ -.58 -.59 -.68
178 -.48 -.61 -.62 -.63 -.63 -.449 -.65 -.65 -.68 Y -Y4
.178 -.67 -.48 -.49 -.69 -.78 -.71 -.71 -.72 -.73 -.73
. 186 -.74 -.75 -.75 -.76 -.77 -.78 -.78 -.79 -.80 -.88
.182 -.81 -.82 -.83 -.83 -.84 -.85 -.86 -.87 -.87 -.88
. 184 -.89 -.%8 -.?1 -.91 -.92 -.93 -.94 -.94 -.95 -.96
. 188 -.°7 -.98 -.99 -.99 -1.88 -31.81 -1.82 ~-1.63 -1.84 -1.64
. 188 -1.85 -1.86 -1.87 -1.88 -1.8% -1.18 ~-1.11 =1.11 -1.12 -1.13
. 1980 -1.14 -1.15 -1.16 -1.17 -1.18 =-1.19 -1.28 =-1.28 =-1.21 =-1.22
192 -1.23 -1.24 -1.25 -1.26 =-1.27 -1.286 =-1.29 ~-1.29 -1.38 -1.31
. 194 -1.32 -1.33 -1.34 -1.35 -1.36 -1.37 -1.38 =-1.39 -1.48 -1.41
- 196 -1.42 -1.42 -1.43 -1.44 -1.45 -1.46 -1.47 -1.48 -1.49 -1.59
. 198 -1.51 -1.52 -1.53 -1.54 -1.55 -1.56 -1.S5¢ =-1.57 -1.58 -1.59
.260 —1.48  -1.61 -1.82 -1.63 =-1.64 =-1.65 -1.66 =-1.67 =-1.68 =-1.69
.282 -1.69  -1.78 -1.71 -1.72 =1.73 -1.74 -1.75 =-1.76 =1.77 -1.786
- .204 -1.79 -1.79 -1.86¢ -1.81 =-1.82 -1.83 -1.84 -1.85 -1.86 ~-1.87
.286 -1.88 -1.89 -1.98 -1.91 -1.92 -1.93 -1.94 ~1.95 -1.9¢ -1.97
.28 -1.98 -1.98 -1.99 -2.88 -2.81 -2.82 -2.83 -2.84 -2.85 -2.86
. .218 -2.87 -2.88 -2.89 -2.18 -2.11 =-2.12 =-2.13 -2.14 -2.15 -2.16
: .212 -2.17 -2.18 -2.19 -2.28 =-2.21 -2.22 =-2.23 -2.24 -2.25 -2.26
.214 -2.27 -2.28 -2.29 -2.38 -2.31 -2.32 -2.33 -2.34 -2.34 ~2.35
.216 -2.36 =-2.37 -2.38 -2.39 -2.48 -2.41 -2.42 <-2.43 -2.44 -2.45
.218 -2.46 -2.47 -2.48 -2.49 -2.58 -2.51 -2.52 -2.52 -2.53 -2.54
.220 -2.55 =-2.56 -2.57 -2.58 -2.59 -2.68 -2.81 -2.62 -2.463 -2.64
.222 —2.65 ~-2.686 -2.87 -2.68 -2.68 =-2.69 -2.78 <-2.71 -2.72 -2.73
.224 -2.74 =-2.75 -2.76 =-2.77 -2.73 -2.79 -2.88 -2.81 -2.81 -2.82
.226 -2.83 -2.84 -2.85 -2.86 -2.87 -2.88 -2.89 -2.98 -2.91 -2.92
228 ~2.93 -2.94 -2.95 -2.96 -2.97 -2.97 -2.98 -2.99 -3.80 -3.01
.230 -3.82 -3.83 -3.84 -3.85 -3.88 -3.87 -3.88 -3.89 -3.8% -3.18
.232 -3.11 -3.12 -3.13 -3.14 -3.15 -3.16 -3.17 -3.18 -3.1f -3.2@
.234 -3.21 -3.22 -3.23 -3.24 -3.25 -3.26 -3.27 -3.28 -3.29 -3.30
.238 -3.31 -3.21 -3.32 -3.33 -~-3.34 -3.35 -3.36 -3.37 -3.38 -3.39
.238 -3.48 -3.41 -3.42 -3.43 -3.44 -3.45 -3.46 -3.47 -3.48 -3.48
.240 -3.4% -3.58 -3.51 -3.52 -3.53 -3.54 -3.55 -3.56 -3.57 -3.S8
.242 -3.59 -3.68 -3.61 -3.62 -3.63 -3.43 -3.64 -3.65 -3.66 -3.47
.244 -3.88 -3.649 -3.78 -3.71 -3.72 -3.72 -3.74 -3.75 -3.76 -3.77
.24¢ -3.78 -3.79 -3.79 -3.88 -3.81 -3.82 -3.83 -3.84 -3.85 -3.86
.248 -3.87 -3.88 -3.8% -3.98 ~-3.91 -3.92 -3.93 -3.94 -3.95 -3.96
.25 -3.96 =-3.97 -3.98 -3.99 -4.88 -4.81 -4.82 -4.83 -4.04 -4.85
.252 -4.856 =-4.87 -3.88 -4.89 -4.18 -4.11 -4.12 -4.12 -4.13 -4.14
L2549 -4.15 -4.16 -4.17 -4.18 -4.19 -4.28 -4.21 -4.22 -4.23 -4.24
. 256 -4.24 -4.25 -4.24 -4.,27 -4.28 -4.29 -4.38 -4.31 -4.32 -4.33
.258 ~4.33 -4.34 -4.35 -4.36 -4.37 -4.38 -4.39 -4.48 -4.41 -4.42

Positive nunbers indicate vehicle acceleration in the direci.:ion of .
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 15 (CONT'D) OCCUPANT DISPLACEMENT - 55 GALLON DRUM

INCHES

T"ﬂE -0000 .0002 .0004 .0006 .0008 .0010 .0012 .001h .0016 .0018
.240 ~4.42 -4.43 -4.44 -4.45 -4.46 -4.47 -4.48 -4.49 -4.586 -4.51
.262 -4.52 -4.53 -4.53 -4.54 -4.55 -4.56 -4.57 -4.58 -4.59 -4.640
.264 =4.61 ~4.62 -~4.83 -4.64 -4.65 -4.66 -4.56 -4.67 -4.68 ~-4.69
266 -4.786 -4.71 -4.72 -4.73 -4.74 -4.75 -4.76 -4.77 -4.78 -4.79
. 2648 -4.88 -4.81 -4.82 -4.83 -4.84 -4.85 -4.85 -4.87 -4.88 -4.88
.278 -4.89 -4.98 -4.91 -4.92 -4.93 -4.94 -4.95 -4.96 -4.97 -4.98
.272 -4.99 -5.e86 -5.81 -5.82 -5.83 -5.84 -5.85 -5.86 -5.87 -5.88
.274 -S5.89 -5.18 -5.11 -5.12 -5.13 -5.14 -5.{5 -5.16 =-5.17 -5.18
.278 -5.19 -5.28 -5.21 -5.22 -5.23 -5.24 -5.2 -5.26 -5.27 -5.28
.278 -5.29 -5.36 -5.31 -5.32 -5.33 -5.33 -5.34 -5.35 -5.36 -5.37
. 280 -5.38 -5.39 -5.48 -5.41 -5.42 -5.43 -5.44 =-5.45 -5.46 -5.47
.282 -5.48 -5.49 -5.56 -5.51 -5.52 -5.53 -5.54 -5.55 -5.56 -5.57
.284 -5.58 -5.59 -5.68 -5.81 -5.62 -5.63 -S.s4 -5.65 -5.66 ~5.67
.286 -5.68 -5.69 -5.786 -5.71 -5.72 -5.74 -5.75 -5.76 -5.77 -5.78
.288 -5.7¢ -5.88 -5.81 -5.82 -5.83 -5.84 -5.85 -5.86 -5.87? -5.88
.290 -5.89 -5.986 -5.91 -5.92 -5.93 -5.94 -5.95 -5.9¢ -5.97 -5.98
.292 =5.99 -6.88 -6.81 -6.82 -6.83 =-6.84 -6.85 -6.86 -6.87 -6.88
.294 ~6.89 -6.18 -6.11 =6.12 -6.13 =6.14 =¢.15 -6.16 =6.17 -6.18
.296 —6.19 -6.20 -6.21 -6.22 -4.23 -6.24 -6.25 -6.28 =-6.27 -6.28
.29¢e -6.29 -6.38 -6.31 -6.32 -6.33 -6.34 -6.35 -6.36 -6.37 -6.38
. 308 —6.48 -6.41 -6.42 ~6£.43 -6.44 -4.45 -&.46 -6.47 -6.48 -6.49
.382 —6.58 -4.51 -6.52 -6.53 -4.54 -6.55 -4.56 -6.57 -4.58 -4.59
.384 ~8.68 -6.61 -6.62 -6.63 -6.64 -6.65 -3.66 “6.67 -6.68 -6.69
.365 —6.78  -6.71 -8.72 -6.73 -6.74 -6.75 -&.74 -6.77 -6.78 -6.280
.388 -$.81 -6.82 -6.83 -6.84 -6.85 -6.8B& -$.87 -6.88 -4.89 -6.98
.31@ —6.91 -6.92 -6.93 -6.94 -6.95 -6.96 -6.97 -6.98 -6.99 -7.08
.312 7.1 -7.8z -7.83 -7.84 -7.85 -7.8& -7.87 -7.88 -7.18 -7.11
.314 -7.12 =7.13 -7.14 -7.1S -7.16 -7.17 -7.18 =7.19 -7.20 -7.2%
.316 =7.22 -7.23 -7.24 -7.25 -7.26 -7.27 -7.28 -7.29% -7.38 -7.31
.318 -7.32 -7.33 -7.34 -7.35 -7.36 -7.37 -7.38 =7.39 -7.48 -7.41%
.328 -7.42 -7.43 -7.44 -7.45 -7.46 -7.47 -7.48 -7.58 -7.51 -?7.52
.322 -7.53 -7.54 -7.55 -7.56 =-7.57 -7.58 -7.59 -7.68 -7.61 -7.62
.324 =7.63 =7.68 =7.65 -7.66 -7.67 -7.68 -7.49 -7.7¢ -7.71 =~7.72
. =328 =7.73 =7.74 -7.75 -7.76 -7.77? -7.78 -7.79 -7.88 =~-7.81 -7.82
.328 -7.83 -7.84 -7.85 -7.86 -7.87 -7.88 -7.98 -7.91 -7.92 -7.93
. . .33¢ =7.94 -7.95 -7.96 <-7.97 -7.98 -7.99 -8.68 -8.81 -2.82 -8.83
.332 -8.84 -8.85 -8.84 -8.87 -8.eR -8.89 -8.18 -8.11 -8.12 -8.13
.334 -8.14 -8.15 -8.16 =-8.17 -8.18 -§.20 -8.21 -8.22 -8.23 -8.24
.336 -8.25 -8.26 -8.27 -8.28 -8.29 -8.38 -8.31 -8.32 -8.33 -8.34
-338 -8.35 -8.36 -8.37 -8.38 -8.39 -8.48 -8.41 -8.42 -8.43 -8.44
. 348 -8.45 -8.46 -8.47 -8.49 -8.58 -8.51 -8.S52 -8.53 -8.54 -8.55
.342 -8.56 -8.57 -8.58 -8.59 -8.680 -8.41 -8.62 -8.63 -8.64 -8.65
.344 -8.66 -8.47 -8.48 -B.49 -8.76 -8.71 -8.72 -8.73 -8.74 -8.75
.348 -8.76 -8.77 -8.78 -8.79 -8.88 -8.81 -8.82 -8.83 -8.84 -8.8S
.348 -8.86 -8.87 -8.88 -8.89 -8.98 -8.91 -8.93 -8.94 -8.95 -8.96
. 358 -8.97 -8.98 -8.99 -9.88 -9.81 -9.82 -9.83 -9.84 -9.85 -9.86
.252 -9.87? -9.88 -9.89 -9.18 -9.11 -9.12 -9.13 -9.14 -9.15 -9.16
.3%4 -9.17 -2.18 -9.19 -9.28 -9.21 -9.22 -9.23 -9.24 -9.25 -9.26
.35¢ -©.27 -9.28 -9.29 -9.38 -9.31 -9.32 -9.33 -9.34 -9.35 -9.36
.358 -9.3? -9.38 -~9.39 -9.48 -9.41 . =9.42 -9.43 -9.44 -9.46 -9.47
. 348 ~9.48 -9.49 -~-9.58 -9.51 -9.52 -9.53 -9.54 -9.55 -9.5§ -9.S57
.362 ~9.58 -9.59 -9.48 -9.61 -9.42 -9.43 -9.64 -9.85 -9.66 -9.67
.344 ~?.68 -9.49 -9.78 -9.71 -9.72 -9.73 =9.74 -9.75 -9.76 -9.77
.388 -9.78 -9.88 -9.81 -9.82 -9.83 -9.84 -9.85 -9.86 -9.87 -9.88
. 308 -9.89 -9.98 -9.91 -9.92 -9.93 -9.94 -°.95 -9.96 -9.97 -9.98
.378 ~9.99 -10.88 -10.81 -18.83 -18.84 -18.85 ~-16.86 ~18.87 -10.88 -16.89
.372) -10.16 -18.11 -18.12 -18.13 -18.14 -18.15 -18.i6 -18.17 -10.18 -18.19
-374) -10.20 -18.22 -18.23 -18.24 -18.25 -10.2¢6 -18.27 -10.28 -10.29 -18.389
.376) -16.31 -18.32 ~18.33 -10.34 -18.3S ~18.36 -18.37 -18.35 -16.3%9 -18.41
-378) -1€.42 -10.43 ~10.44 -18.45 -18.46 -18.47 -18.48 -18.4%9 -18.5¢ -18.51

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (dgceleration).
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TABLE 15 (CONT'D) OCCUPANT DISPLACEMENT - 55 GALLON DRUM

INCHES

TIME . 0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014& -0016 .0018

-388} -10.52 -18.53 -10.54 -18.55 -18.56 -18.58 -18.59 -18.608 -18.61 -18.62
+382) -10.63 -18.64 -18.65 ~18.66 —-18.67 -18.68 -18.69 -18.70 -18.71 -18.73
-384] -18.74 -18.75 -18.76 -18.77 -10.78 -18.79 -10.88 -18.81 -168.82 -18.83
-385] -10.84 -10.85 -18.87 -16.88 -18.89 -18.96 -18.91 -16.92 -18.93 -18.95
-3B8] -18.96 -18.97 -18.9€ -18.99 ~11.8@ ~11.82 -11.63 -11.84 -11.85 -11.86
-3961 -11.88 -11.89 -11.18 -11.11 -11.12 -11.14 -11.15 -11.16 -11.17 -11.18
-392] -11.28 -11.21 -11.22 ~11.23 -11.25 -11.26 -11.27 -11.28 ~-11.38 -11.31
-3944 -11.32 -11.33 -11.35 -11.36 -11.37 -11.38 -11.40 -11.41 -11.42 -11.43
-395] -11.45 -11.46 -11.47 -11.48 —-11.56 -11.51 -11.52 -11.53 -11.55 -11.56
-398) -11.57 -11.58 -11.68 -11.61 —-11.42 =11.68 -11.65 -11.66 -11.68 ~11.69
24081 —11.71 -11.72 -11.73 -11.75 -11.76 =11.77 -11.79 -11.88 -11.81 -11.83
-4902{ -11.84 -11.86 -11.87 -11.88 -1}1.98 —11.91 -11.93 -11.94 ~-11.96 -11.97
-464) -11.98 -12.86 -12.81 -12.83 -12.84 -12.86 -12.87 -12.89 -12.18 -12.12
<485) -12.13 12,15 -12.16 ~12.18 -12.19 =-12.21 -12.22 -12.24 -12.25 -12.27
<488} -12.28 -12.38 -12.31 -12.33 -12.34 -12.36 -12.37 -12.39 -12.48 -12.42
-418} -12.43 -12.45 -12.44 -12.48 —12.58 =12.51 -12.53 -12.54 -12.56 -12.57
<4121 ~12.59 -12.68 -12.62 -12.63 -12.65 =12.67 -12.68 -12.78 -12.71 -12.73
-414) -12.74 12,76 -12.77 -12.79 -12.88 -12.82 -12.84 -12.85 -12.87 -12.88
-416) -12.98 -12.91 -12.93 -12.94 -12.96 -12.97 -12.99 -13.80 -13.62 -13.83
-4181 -13.85 -13.67 -13.88 -13. 1@ -13.11 -13.13 -13.15 -13.16 -13.18 -13.20
-426f -13.21 -13.23 -13.24 -13.24 -13.28 -13.38 -13.31 -13.33 -13.35 -13.37
-422] -13.38 -13.48 -13.42 -13.44 -13.46 ~-13.47 -13.49 -13.51 -13.53 -13.55
+424F -13.57 -13.59 -13.60 -13.62 -13.44 -13.66 -13.68 -13.76 -13.71 -13.73
.4281 -13.75 -13.77 -13.79 -13.81 —13.83 -13.84 -13.86 -13.88 -13.90 -13.92
-428f -13.94 -13.96 -13.98 -13.99 -14.81 -14.83 -14.85 -14.87 -14.89 -14.11
-430}1 -14.13 -14.15 -14.16 -14.18 —14.20 -14.22 -14.24 -14.26 -14.27 -14.29
.432) -14.31 -14.33 -14.35 —14.37 -14.39 -14.41 -14.42 -14.44 -14.44 -14.48
-424) -14.56 -14.52 -14.54 -14.5¢ =14.58 -14.60 -14.52 ~14.64 -14.¢6 -14.48
.G3s) -14.78 -14.71 -14.73 —~14.75 -14.77 -14.79 -14.81 -14.83 -14.85 -14.87
-433} -14.89 -14.90 -14.92 -14.94 ~14.96 -14.98 -15.806 -15.82 -15.84 -15.64%
-4481 -15.68 -15.18 -15.12 -35. 14 ~15.16 -15.18 -15.28 -15,22 -15.249 -15.25
.442F -15.27 -15.29 -15.31 -15.33 -15.35 -15.37 -15.39 -15.41 -15.43 -15.45
' -444}) -15.47 -15.48 -15.58 -15.52 -15.54 -15.56 -15.58 —15.68 -15.82 -15.44
-348) -15.66 -15.48 -15.78 -15.72 -15.74 -15.76 -15.78 -15."88 -15.82 -15.84
.348] -15.86 -15.88 -15.9@ -15.92 ~15.94 -15.96 -15.98 -16.88 -146.82 -16.04
-4S8} -16.86 -16.88 -16.18 ~16.12 ~16.14 ~16.16 -16.18 -16.28 -16.22 -16.24
-4521 -16.26 -16.28 ~15.38 =16.32 -16.34 -16.36 -16.38 -14.40 -16.42 -16.44
-454} -16.47 -16.49 -14.51 =16.53 -16.55 -16.57 -16.59 -16.61 -16.63 -16.45
24551 -18.487 -16.68 -14.78 —16.72 -16.74 -16.74 -15.78 -16.88 -16.82 -14.84
-433] -16.88 -16.88 -14.98 =16.92 -16.94 -16.96 ~16.98 -17.p6 -17.82 -17.84 )
-368) -17.86 -17.88 -17.89 =17.11 -17.13 -17.1S -17.17 -17.19 -17.2% -17.23
L4520 -17.25 -17.27 -17.29 =~17.31 -17.33 -17.35 -17.3¢ -17.38 -17.48 -17.42
-4¢3) -17.44 -17.46 -17.48 -17.58 -17.52 -17.54 -17.56 ~17.58 -17.59 -17.61
<426} ~17.83 ~17.65 -17.67 -17.49 =17.71 -172.73 -172.75 -17.77 -17.78 -17.88
-4681 -17.82 -17.84 -17.86 -17.88 -17.90 -17.92 -17.94 -17.9¢ -17.98 -18.00
.478] -18.81 -18.83 -18.85 -18.87 -18.89 -18.11 -18.13 -18.15 -18.17 -18.19
«47z1 -18.21 -18.22 -18.24 ~18.26 -18.28 -18.38 -18.32 -18.34 -18.36 -18.38
-4741 -18.48 -18.42 -18.44 -18.46 -18.48 -18.50 -18.52 -18.53 -18.55 -18.57
-4761 -18.59 -18.41 -18.43 ~18.65 -18.47 -18.69 -18.71 -18.73 -18.75 -18.77
-378) -18.79 -18.81 -18.83 -18.85 -18.87 -18.89 -18.91 -18.93 -18.95 -18.97
-4881 -18.99 -19.81 -19.83 -19.85 -19.87 -19.89 -19.11 —19.13 -19.15 ~-19.17
-482]1 -19.19 -19.21 -19.22 -19.24 -19.26 -19.28 -19.38 -19.32 -19.34 -19.34
-4841 -19.38 -19.48 -19.42 =19.44 -19.446 -19.48 -19.58 -19.52 -19.54 -19.5¢
-4861 -19.58 -19.48 -19.42 ~19.64 -19.66 -19.68 -19.7¢ -19.72 -19.74 -19.76
.488} -19.78 -19.80 -19.82 ~19.84 -19.86 -19.88 -19.98 -19.92 -19.94 -19.96
.4981 -19.98 -28.88 -20.82 ~28.84 -28.86 -20.88 -20.18 -28.12 -28.14 -28.16
-4721 -28.18 -208.28 -28.22 ~20.24 -28.26 -208.28 -20.30 —-20.32 -20.34 -28.34
.494) -26.38 -20.48 -28.42 ~20.44 -28.46 -208.48 -20.58 -28.52 -28.54 -208.56
<4901 -28.58 -20.68 -28.62 ~28.64 -28.486 -28.68 -28.78 ~28.72 -28.74 -208.76
.478) -28.78 -20.88 -20.82 -28.84 —-28.86 -20.88 -28.98 -28.92 -28.94 -20.9¢6

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposute
the direction of vehicle travel (deceleration).
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Computer plots of the event using the class 180 filter are
shown in Figure 39 and for the class 60 filter in Figure Lo. The flat
portions of the curve represents a change of data below the resolution

of the analysis equipment for the sampled period.
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3.4 TEST CONDUCT — WYOMING WC-4 BARRICADE

The test article was a wooden barricade device manufactured to
the specifications of the Wyoming Highway Department, Cheyenne, Wyoming,

designated the Wyoming WC-4 Barricade.

A warning light was attached on the right end of the center
panel outboard of the vertical support approximately 5 ft (15.24 mm)
from ground level, ‘This conforms with the Manual on Uniform Traffic
Control Devices (MUTCD) requirements and also places the light in a
location that is highly visible to the vehicle driver. It is also in a
position to become a possible hazard to the vehicle occupants if knocked
free at impact. The WC-4 Barricade was impacted by the quarter point of
the bumper on the passenger side of the vehicle striking the right

vertical support of the barricade.
One Wyoming WC-4 Barricade with one warning light attached was
located on the test track without additional ballast and was not

anchored to the test track.

The test was conducted on Wednesday August 11, 1982 at
4:00 p.m. at a speed of 60.3 mph (97 mph).

Pretest photographs are presented in Figures 41 and 42,
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3.3 TEST CONDUCT — 55 GALLON DRUM

The test article was a 55 gallon metal drum used as a

channelizing device.

A typical warning light was attached at the provided location
on the left of the device. The light was a Rhodes and Maine model RM 55

and selected as a light commercially available.

Two 55 gallon drums were located for impact simulating the
placement of two devices being used as a lane taper to channel traffic.
The first device was placed at the right quarter point of the vehicle,
17 in (43.2 cm) from the vehicle centerline. The second device was
placed 25 ft (7.6 m) behind the first device at the left quarter point
of the vehicle 17 in (43.2 cm) from the vehicle centerline. As was the
case with the test on the Plastibarrel 40OOPB and Channelizer, these
locations were chosen to provide a realistic but ''worst case'" force
application to the front of the test vehicle. They were selected to

maximize the possiblity of vehicle yaw and resultant tendency to roll.

The test was conducted on Friday July 30, 1982 at 2:00 p.m. at
a speed of 59.2 mph (95.3 kph).

Pretest photographs are presented in Figures 35 and 36. .

3.3.1 1.C. — TEST RESULTS

The first device impacted on the right quarter point of the
vehicle bumper and crushed around the bumper. It then folded over and
crushed under the front of the vehicle 1ifting the right front wheel and

jamming under the engine and running gear.

The second device was impacted at a slightly higher point, the
front of the vehicle being suspended atop the first crushed drumn. This
drum also crushed around the bumper, folded over and was crushed beneath
the engine area of the vehicle remaining under the vehicle. Posttest

photographs are presented in Figures 37 and 38.

93



M3IIA LNOY4 — dNL3S LS3LI¥d S9E€ JdNIIA




M3IIA 30IS - 1S3L34d  9€ Fdn9ld




M3IIA INO¥4 — 1S311S0d L€ 3¥N9I4

e —




SWNYa — 1S344S0d 8E 3dN9IA




Both 55 gallon drums retained the warning lights and ballast.
Both devices were damaged beyond repair. Retention of the warning light
to the 55 gallon drums eliminated the potential hazard of the 1light
penetrating the windshield as exhibited during the crash tests of the

two previous channelizing devices.

The two drums that were lodged under the vehicle raised the
front of the vehicle approximately 2 in off of the ground eliminating
steering control. No yaw, pitch or roll instability was observed. The

vehicle brakes were applied and the vehicle stopped in a straight line.

The nose of the dummy appeared to strike the steering wheel
when the second drum was impacted. Vehicle body damage was cosmetic
with some additional denting and scratching of sheet metal and breaking
of the left headlight. The sheet metal engine oil pan was badly dented

and the cast gear box (transaxle) case was cracked.

3.3.1 DATA PRESENTATION
(1)

During the time interval of interest the '"flail space'
distance the occupant traveled did not exceed 20.96 in which is less
than the 2 ft assumed distance to the vehicle interior and therefore no

contact occurred.

Since no contact occurred, the highest 10 msec average after
contact during the ridedown phase cannot be computed. In lieu of this
data, the highest 10 msec and highest 50 msec averages are presented in
Table 12.

(1) Flail space approach defined in NCHRP Report 230 '"Recommended
Procedures for the Safety Performance Evaluation of Highway
Appurtenances'
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The occupant risk values shown in this table are taken from
the Recommended Occupant Risk Values for the Longitudinal (x) Direction

for Breakaway/Yielding Supports — Signs and Luminaire.

A computer printout of the vehicle acceleration data (class
180 filter) is presented in Table 13. Computer printouts of the first

integral (occupant velocity) and second integral (occupant displacement)
are presented in Tables 14 and 15.
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TABLE 12 - MOVING AVERAGE DATA 55 GALLON DRUM

Class 180 Filter 10 msec Average Acceleration (per NCHRP Report No. 230):

Max imum
Longitudinal
Accel. — g's Time — Seconds
Impact with First Device 4,3828 (1) L1468 to.1568
Impact with Second Device 4,3784 (1) .4170 to.k4270
Recommended Limit 15.0 (2)

Class 60 Filter 50 msec Average Acceleration (per TRB Circular No. 191):

Max imum

Longitudinal

Accel. - g's Time — Seconds
Impact with First Device 2.2818 L1446 to. 1946
Impact with Second Device 2.1253 .3846 to.L3L46
Recommended Limit 10.0  (3)
Occupant Impact Velocity: Longitudinal A Vel - fps
Impact with First & Second Device ~0
Recommended Limit 15.0 (2)

(1) The values listed are maximum values and are presented for reference.
Occupant moves less than 24 in. and thus ride down period does not
occur.

(2) Reference NCHRP Report No. 230, Pg. 32 (Breakaway signs & luminaires
criteria used).

(3) Reference TRB Circular No. 191, Pg. 10 (Redirectional barrier
criteria used).
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TABLE 13 VEHICLE ACCELERATION DATA — 55 GALLON DRUM

G'S
TIME

-0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.14} " .82 .82 -.42 .82 -.42 —-.42 —-.42 -.42 -82 .82
- 142 .82 .82 .46 .46 .98 .90 .46 -44 .82 .82
. 144 .82 -.42 -.42 ' -.42 -.86 -1.31 -1.75 =-1.75 -1.75 -2.19
. 144 -2.63 -3.68 -3.96 -3.96 -4.48 -4.84 -4.46 -5.29 -5.29 -5.73
. 148 ~6.17 =6.17 =6.17 -5.73 -5.29 -4.48 -3.96 =-2.19 -1.75 -1.31
- 158 -.86 -.86 =-1.31 -1.31 =-1.75 -2.43 -3.88 -3.52 -3.96 -3.52
. 152 -3.52 -3.96 -4.48 -5.29 -5.73 -6.61 -6.61 -6.61 -5.73 -5.29
. 154 -5.29 -4.84 -4.48 '-3,52 -3.68 -3.88 -3.96 -4.84 -5.73 .=5.73
. 156 —6.17 -=6.17 =6.17 -5,29 -4.84 -4.48 -3.52 -2.63 -1.75 =-1.31
. 158 -.86 -.42 -.42 .82 .46 .44 .46 .46 .98 .98
. 168 -98 1.35 .98 .46 -.42 -2.19 -3.52 -5.29 -7.88 -7.58
. 162 -8.38 -8.28 -7.58 -7.846 -4.84 -3.88 -1.31 .46 1.35 1.79
. 144 1.7¢9 .48 -.42 -1.31 -2.19 -2.63 -3.88 -2.63 -2.19 -1.75
. 186 -1.31 -1.75 -1.75 -2.19 -3.88 -3.52 -4.48 -4.48 -3.96 -3.96
. 168 -3.88 -3.88 -2.63 =-2.63 -2.19 -1.75 -2.19 -2.19 -2.63 -2.43
.178 =2.63 -2.19 -1.75 -.86 .82 .98 1.35 1.79 1.79 1.35
<172 .46 -.42 -.86 -1.31 -1.31 -1.31 ~.86 -.86 -.86 -1.31
. 174 -1.75 -2.43 -3.52 -4.48 -4.84 -5.29 -5.29 -4.84 -3.96 -3.52
.176 -3.52 -2.19 -1.75 -.86 -.86 -.42 .46 .46 .98 2.23
.178 2.67 2.23 2.23 2.23 .98 .82 -.86 -1.75 -2.63 -3.52
. 186 -3.96 -4.48 -4.498 -3.96 -3.96 =-3.52 -3.52 -3.52 -3.96 -4.40
. 182 -4.46 -5.29 -4.84 -4.84 -3.98 -3.52 -2.43 -1.75 -.8& .82
. 184 .90 .98 1.35 .46 .82 -.86 -1.75 -3.88 -3.94 -4.48
. 18¢& —-4.48 -3.9% -3.52 -3.88 -3.88 -3.68 -3.52 -3.52 -3.88 -3.52
. 188 -2.68 -3.88 -3.88 -3.88 -2.63 -2.63 -2.19 -1.75 -1.75 -1.31
- 196 -1.31 -.86 -.42 -.42 .82 .82 .46 .46 .46 -.42.
. 192 -.42 -.86 -1.31 =-2.19 -2.1% -2.19 -2.83 -2.63 -2.83 -2.19°
. 194 -1.31 -.86 .46 .46 .58 .78 .va .82 .82 .82
- 1vs -.42 -.42 -.42 -.42 -.42 -.42 -.42 ~-.42 -.42 -.42
. 198 .a2 -.42 -.42 ~.8é -.84 -.8¢ -.8% .62 .46 .%a
.2e0 1.35 1.35 - 1.79 1.79 1.35 .ve .90 .98 .90 1.35
.282 1.35 1.7 1.79 1.79 1.79 .96 .46 .82 -.42 -1.31
.284 -1.75 -2.19 -2.43 -2.63 -3.88 -2.63 -3.52 -3.52 -3.52 -3.96
.286 -3.88 -3.88 -2.19 -1.75 -1.31 -.86 -.42 .82 .82 .44
.288 .82 -.42 -.86 -1.31 -1.75 =-1.75 -2.19 -2.19 -1.75 -.8%
.218 -.42 .82 .98 1.35 1.79 2.23 2.22 1.79 1.35 .98
.212 .46 —-.42 .82 -.42 .82 .82 -ve .96 1.35 1.35
.214 1.35 .98 .90 .0 .44 .a2 .82 -1.31 -1.75 -2.19
.216 -2.19 -2.43 -1.75 -.42 .oe 2.87 3.56 4.88 5.33 5.33
.218 S.33 4.44 3.5¢4 1.79 .48 -1.31 -3.88 -3.94 -4.48 -4.84
.220 -3.52 -3.88 -1.31 .ve 2.67 3.12 3.56 3.12 2.23 .98
.222 =.42 -1.31 -2.19 -2.43 -2.43 -1.75 -.86- .82 1.35 2.67
.229 4.60 4.44 5.33 4.88 4.08 2.67 1.35 .82 -1.75 -2.63
228 -3.76 -4.48 -4.48 -4.48 -3.52 -3.52 -3.88 -2.19 -1.31 .82
.22 .4é 1.35 2.23 2.67 2.67 2.67 3.12 2.67 1.79 1.79
.2382 .98 -e2 -.42 -.86 -.86 =-1.75 =-1.75 =-1.75 =-1.75 -1.75
.232 -1.75 -1.31 -1.75 -1.75 =-2.19 =-2.19 =-2.63 -2.19 -2.19 -2.19
.234 -1.75 -.88 .82 .98 1.79 2.67 3.12 3.56 3.56 3.12
.236 2.87 2.67 1.35 .98 .82 -.86 -.86 =-1.75 =-1.75 -1.75
.228 -1.75 -1.31 -.86 -.42 .82 .82 .82 .46 -46 .46
.240 .98 .46 .78 .20 .98 .98 .98 1.35 .98 .98
.242 .ve .46 .82 -.42 -.42 -.86 -1.31 ~-1.31 -1.31 -1.31
.244 -.86 -.42 .82 .46 .46 .98 .46 .44 2.3 .82
. 240 .82 .82 .82 .82 .82 .82 .82 .82 .82 -.42
.248 -.42 -.42 -.42 -.42 -.86 -1.31 -1.31 -1.31 -1.75 -.86
.258e -.42 .a2 .46 . .46 .98 1.35 .98 .90 1.35 1.35
.252 1.79 1.79 1.79 1.79 1.35 1.35 .90 .46 .82 -46
.254 .44 .82 .46 .46 .44 .46 .44 .90 1.35 .98
.25¢6 1.35 1.35 .90 1.35 .90 .98 .98 1.35 1.35 .90
.258 .o .46 .82 -.42 -.86 -.86 -.84 -.86 -.86 -.42

Positive nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 13 (CONT'D) VEHICLE ACCELERATION DATA — 55 GALLON DRUM

G'S
TIME -0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.240 1. -.42 -.42 -.42 -.42 -.42 -.86 -.86 -1.31 -.86 -1.31
.262 -1.75 -1.31 -.86 -.86 -.86 .62 -.42 -.42 -.86 -1.31
. 264 '=1.31 -1.75 -1.31 =-1.7?5 -1.31 --.86 -1.31 -1.31 -1.31 -.86
. 266 -.86 -1.31 -.86 -1.31 -.86 -.86 -.42 -.42 .82 .82
.268 .82 .82 -.42 .82 .82 .46 .46 .46 .82 .82
.278 —-.42 -.86 -1.31 -1.31 -1.31 -1.31 ~-1.31 -.86 -.86 -.86
.272 -.86 -.42 -.42 -.86 -.86 -.42 -.86 -.42 -.42 .82
.274 - .82 .46 .46 .46 .48 .82 .46 .46 .82 .82
.278 .82 .82 ~-.42 -.86 -.86 -1.31 -1.31 =-1.31 =-1.31 -.846
. 278 --.42 - .82 T .46 .46 .46 .98 .46 .82 T .82 -.42
.286 -82 .82 .82 -.42 -.42 -.42 -.42 -.86 .42 -.42
.282 -.42 -.42 .82 -.42 .82 .e2 ~.42 .82 .82 -.86
.284 --86 -1.31 -1.75 =-1.75 -1.75 -2.19 -1.31 -1.31 -.86 -.86
. 286 -.86 -.86 -.84 -.42 -.42 .82 .82 .82 .82 .82
.z8s8 .82 .46 .82 .46 .82 .82 .46 .82 .82 .82
.2%8 .82 .82 .82 -82 .82 .82 .82 .82 -.42 .82
.292 .82 .82 .82 .46 .46 .46 .oe .98 .46 .46
. 294 .98 1.35 .98 .98 .%6 -44 .46 .82 .82 .82
L2958 .82 .82 .82 .82 .82 .82 .46 .82 -.42 -.42
.298 -.8% -.86 -1.31 -1.31 -1.31 -1.31 -.86 -.86 -.42 .82
.3ee © .82 .02 .82 .82 .46 .82 -.42 -.42 -.42 -.42
.382 -.88 -.42 ~.42 .82 -.42 -.86 -.42 -.42 -.42 -.42
.284 -.42 .82 -e2 .82 .82 .44 .46 .62 .46 -46
-3084 .62 .82 -82 -.42 .82 -.42 -.42 -.26 -.42 -.42
.36e8 .82 - .82 .82 .82 .46 .82 .82° .82 .82 -.42
.318 -.42 -.42 -.42 -.86 -.84 -.88 -.42 -.42 .82 .82
312 .82 .62 .46 .44 .62 .82 .62 .92 .46 .44
-314] BT 1.35 1.35 .90 .46 .48 .48 .46 .46 .48
-316 .82 .82 .82 -.42 .82 .82 .82 .82 .82 .62
-218 .78 .46 .96 .46 .46 .82 .82 .84 -.42 -.86
.328 -.8% -.42 ~-.86 -.42 .82 .82 -4é .4é .46 .46
.322 .82 .82 .82 -.42 -.42 -.42 .62 .62 .82 .46
.324 .46 .48 -4 .70 .98 .46 .44 .82 -.42 -.86
-328 -1.31 -1.31 -1.75 =-1.75 -1.31 -.86 .82 .82 .98 .98
.328 .2a .46 .46 .46 .82 -.42 -.42 -.8¢& -.42 -.8&
-33e -.42 .82 .46 .98 1.35 ->e .8 .48 -.42 -.88
. 332 -.88 -1.31 -1.75 =-1.75 -1.75 -1.75 -1.31 -.84% .82 .82
.324 .98 -%8 1.35 1.35 .44 .46 .82 .82 -.42 .82
.3238 -.42 .82 .82 .46 .98 .9e .46 .46 .82 -.42
. 338 -.42 -.42 -.86 -.86 -.86 -.86 -.42 -.42 .82 .44
. 348 .44 .98 .98 .98 .%8 .98 .46 .46 .44 .62
-342 .82 .82 .82 -82 .82 .44 .48 .46 .44 .46
-344 .46 -4 .82 .82 .82 .82 .82 .82 .82 .48
. 345 .44 .46 .98 .44 .98 .46 .98 .44 .44 .44
. 348 .44 T .46 .46 .46 .44 .82 .82 .82 .82 .82
.35e .82 - .82 .82 -82 .82 .82 —-.42 -.42 -.42 .82
. 252 .82 ..82 .82 .46 .82 .82 -.42 —-.42 -.42 .82
- 354 —.42 .82 -.868 -.86 -.86 -1.31 -1.31 -1.31% -.86 -.86
. 354 -.88 -.86 -.42 -82 .46 .46 .44 .46 .46 .44
-3s88 .82 T .46 .82 .82 .82 -.42 -82 -.42 .82 .82
. 348 -.42 -.42 -.42 .82 .82 -.42 .82 -.42 -.42 .82
.362 -.42 .82 .82 .82 .82 . .48 -82 .82 .82 .82
. 264 .82 .02 -.42 -.42 -.42 -.42 -.86 -.42 -.86 -.86
-3%6 -.86 -.8& -.86 -.88 -.8% -.88 -.86 , -.42 .82 .82
. 343 .44 .44 .44 .46 .82 .82 -.42 -.42 -.42 -.42
.378 -.42 -.42 -.42 .82 .82 -.42 .82 -.42 -.42 -.86
.372 -.86 -.86 -.86 -.86 -.86 -.86 -.86 -.42 -.42 .82
.374 .46 .46 .46 .46 .46 .46 .44 .8 .98 .44
.376 .98 .46 .82 .82 -.42 -.86 -.86 -.86& -.B8& -.8%
.37% -.88 -.86 -.42 -.42 -.42 .82 .46 .98 .98 .46

Positive'nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 13 (CONT'D) VEHICLE ACCELERATION DATA — 55 GALLON DRUM

TIME G'S

) .0000 .0002 .000k .0006 .0008 .0010 .0012 .0014 .0016 .0018

. 3880 .46 .82 .82 .82 .82 -.4Z -.42 -.86 -1.31 -1.7%
.382 -1.75 -1.7%5 -2.19 -1.75 -1.75 -1.31 -.42 .82 .46 1.35
.384 1.79 2.23 2.23 1.79 .78 .82 -.8é& -1.75 =3.88 =3.9¢&
.386 -4 .84 -5.2% -5.73 -5.73 -5.29 -5.29 -4.48 -4.84 -4 .,4¢ -4 .4¢
.388 -4 .46 -4 .46 -4.46 —-4.,48 -3.96 =3.52 -2.19 -1.75 -1.31 -.42
.3%0 .82 .98 1.7¢9 1.35 1.79 .98 .82 -.86 =-2.63 -3.52
.392 -4.40 -4 .48 -4.4¢@ -4.48 -3.96 =-3.52 -2.1¢ -1.31 -.8& .4¢é
. 394 .90 .98 .46 .82 .82 -.42 .82 .4é .90 .o
.3%96 .98 .46 .82 -.42 +1.75 -3.88 -4.4¢ -5.73 =-7.8¢& ~-7.5@
.398 -7.58 -7.866& -6.17 -4.84 -3.52 -2.63 -1.7%5 -1.75 -1.7% -1.7%5
.460 -2.1% -1.7% -1.31 -.86 -.86 -.86 =-1.75 -2.19 -3.88 -3.9¢6
.482 -4 .44 -4 .84 -4 .84 -4.,84 -4.84 -5.29 -4.84 -4.84 -5.29 -5.29
.4e4} -4.4@ -3.%96 -3.52 -2.63 -2.19 -1.75 -1.75 -1.31 - 8é -.42
.486 .46 .20 .98 1.35 . .98 .98 .46 .82 -.8& -2.63
.488 -3.96 -5.29 -5.73 -5.29 -4.84 -4.48 -3.52 -2.63 -1.7% -. 86
.416 .62 .90 1.79 1.35 .98 .98 .82 —-.42 -.42 -. 86
.412 -.86 -1.31 -1.7% -1.75 -1.75 -1.31% -1.31 -.8é& -.42 -.42
.414 .46 .44 1.7¢ 2.23 3.12 3.56 3.56 3.56 3.12 2.67
.416 1.79 .90 .82 -.86 -1.75 -3.68 -4.4¢ -5.72 -7.8¢ ~-8.38&
.418 -8.83 -7.%94 -7.86 -4.84 -3.96 -2.63 -2.19 -2.63 -3.52 —Q.SQ
.426 ~-5.73 -7.86¢& -7.586 -8.83 -8.83 -8.83 -9.27 -8.83 -8.38 -2.38&
.422 -7.%94 -7.94 -7.5¢ -7.56 -7.58 -7.86 -72.86é -5.73 -4 .4@p -2.63
.424 -.86 .44 1.79 2.23 2.67 2.87 2.22 1.7¢ 1.35% .44
426 -.4Z -1.31 -1.79 =-2.63 -2.63 -3.868 -3.6%& -3.88 -Z.63 -2Z2.63
k.428 -2.632 -2.19 -1.75 -1.75 -.86 .82 .oe 1.7¢ 2.& 3.12
.46 3.12 3.56 3.12 2.67 2.67 1.79 1.35 .8z -1.31 -1.7%
.432 -2.19 -2.19 -2.1%9 -2.19 -3.952 -4.84 -6.61 -8.3& -9.27 -£.3¢
.4349 —-&.41 -4 .46 -2.19 .82 1.35 1.35 z.22 Z2.67 3.12 2.54
.436 4.44 4,88 5.33 5.77 5.33 4.8 1.79 -.42 -2.6% -4 .84
.428 -6.17 -é6.61 -6.17 =-5.72 -4.84 -2.52 -3.@& -2.1¢ -1.7% -1.31
.448 -.86 .46 1.35 2.67 2.67 2.67 1.79 .90 .4& .82
.442 .46 .28 1.7¢ 2.67 3.56 4.80 3.5¢ 2.67 1.25 .82
.444 -1.31 -Z.19 -3.96 -4.84 -5.29 -5.73 -5.723 -5.29 -3.96 -3.0e8
.444 -1.75 -.86 -.42 -.86 -1.75 =2.19 -2.63 -3.88& -3.52 -3.52
.448 -3.88& -2.63 =-2.19 -1.75 -1.75 -.868 -.&86 -.42 .02 .44
L4586 .96 .46 .98 .98 .90 .46 .8z -.8¢& -1.7% -1.75%
.452 -2.19 -1.75 -1.31 -.8& .82 .46 1.35 1.79 1.7¢ 1.79
.454 1.7¢ 1.79 1.79 1.79 1.79 2.67 2.23 '2.23 2.67 1.79
.456 1.79 1.35 1.35 1.35 .98 .90 .90 1.35 1.79 2.23
.458 2.12 3.56 4.60 4.66 3.56 2.67 1.79 .98 .46 .82
.460 .6z .46 .46 .46 .82 -.42 -.42 -.42 .82 .46
.462 1.35 1.3% 1.35 1.35 .78 .82 -.42 -.86 -.8& -.86&
.464 -.42 .02 .46 .90 1.79 2.67 3.12 3.5& 3.56 2.67
868 1.79 .96 -.42 -1.75 -2.19 -3.88 -3.52 -3.88 -2.62 -3.88
.468 -2.19 -1.75 -1.31 -.42 .98 2.23 3.12 3.56 4.86 3.54
.47@ 3.12 1.79 .82 -1.31 -2.19 -2.63 -3.68 -2.19 -1.75 -1.31
.472 -.86 -.86 -.42 -.42 -.86 -1.75 -2.19 -2.19 -2.19 -2.19
.474 —2.63 -2.19 -1.75 -1.31 -.42 .82 .46 .46 .46 .62
476 .82 -.86 -1.31 -1.75 -1.75 -2.19 -2.19 -2.19 -2.19 -1.7%
.478 -.86 -.42 .82 -.42 -.42 -.42 -.42 -.42 .82 .82
.488 . 4¢ .20 .46 .46 .46 .46 .46 .82 .4¢é .46
.482 .96 .46 .46 .82 .82 -.42 -.86 -1.21 -1.75 _-2.19
.484 -2.1% -Z2.19 -2.19 -1.75 -1.75 -1.31% -1.31 -1.321 -1.31 -.8&
.486 -.Bé& -.4Z7 -.42 -.8¢ -.42 -.42 .82 .82 .46 .o0
.488 .62 .46 .44 .28 .98 1.35 .20 .?6 .46& .82
.4%6 -.86 -.8¢& -1.31 -1.75 -1.31 -.86 -.42 .46 1.35 1.7%
.492 2.22 2.67 2.67 2.67 2.67 2.23 1.79 1.35 .90 .46
.494 .20 1.325 1.79 1.79 2.23 1.79 1.35 .46 -.88 -1.7%
.4%96 -2.63 -3.96 -3.96 -3.96 -3.52 -3.88 -2.19% -.86 .82 1.35
.498 1.79 2.67 .12 2.12 z2.67 1.79 .96 -.47 -.8¢& -2.19

Positive nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration oppos:te
the direction of vehicle travel (deceleration).
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TABLE 14 OCCUPANT VELOCITY - 55 GALLON DRUM

INCHES/SECOND
. TIME -0000 .0002 .0004 .0006 .0008 .0010 .0012 .001k .0016 .0018
. 148 .68 .88 -.83 -.83 -.86 -.89? -.13 ~-.18 -.16 -.16é
a1az) -lis -lis -l12 “les  —lei .66 .8 .13 .13 .13
144 .13 .18 .87 .84 -.83 -.13 -.27 -.48 -.54 .78
S1a6)  —.91 -1.15 -1.45 -1.76 -2.18 -2.47 -2.81 -3.22 -3.83 -4 6>
148|  ~4.55 -5.82 -5.580 -5.94 -6.35 -6.69 -4.99 -7.16 -v.38 -7.40
-156]  -7.47 -7.53 -7.63 -7.74 -7.87 -8.87 -8.31 -8.58 -8.85 -9.18
. 152 -9.43 -9.74 -12.88 -18.49 —18.93 ~11.44 -11.95 -12.44 -12.98 -13.31

<154} -13.72 -14.89 -14.43 -14.78 —-14.94 -15.18 —-15.48 =15.86 -16.38 -146.74
S156) —-17.22 -17.78 —18.17 -18.58 -18.95 -19.29 ~19.57 -19.77 -19.986 -28.01
-1581 -20.87 -20.10 -28.14 -28.14 -28.10 -28.86 -20.83 -19.99 -19.92 -19.85
21681 —19.78 -19.468 ~19.61 ~-19.57 -19.61 -19.78 -20.85 —-28.446 -21.68 ~-21.58
-162) -22.23 -22.87 -23.45 -24.88 -24.37 -24.61 -24.71 ~24.67 -24.57 -24.43
-1841 -24.29 -24.26 -24.29 -24.39 -24.54 -24.76 -25.08 -25.28 -25.37 -25.51
166} -25.61 -25.74 -25.88 -26.85 -26.29 -2£.56 -26.98 ~27.24 -27.54 -27.85
-1681 -28.89 -28.32 -28.53 -28.73 -28.98 -29.83 -29.28 -29.37 -29.58 -29.78
<178} -29.98 -308.15 ~-38.29 -38.35 -38.35 -30.28 -38.18 -38.84 -29.98 -29.88
21721 -29.78 -29.88 -29.86 -29.96 -38.88 -36.16 -38.23 -30.38 -38.36 -38.47
-174} -38.68 -38.88 -31.88 -31.42 -31.79 -32.208 -32.61 -32.98 -33.29 -33.56
<1761 —-33.83 -34.88 -34.13 -34.28 -34.27 -34.38 -34.24 =34.23 -34.16 -33.99
.178} -33.78 -33.61 -33.43 -33.26 -33.19 -33.19 -33.246 -33.39 -33.48 -33.87
-188) —-34.17 -34.51 -34.85 -35.16 -35.46 -35.74 —38.81 -346.28 -3£.59 -36.93
- 182} -37.27 -37.67 -38.85 -38.42 -38.73 -39.88 -39.28 -39.34 -39.406 -39.48
-1841 -39.33 -39.24 -39.16 -39.12 -39.12 -39.19 —-39.32 -39.58 -39.87 -48.21
<486} -408.55 -48.85 -41.12 -41.36 -41.48 -41.84 -42.11 -42.38 -42.42 -42.89
<1881 -43.13 -43.34 -43.4@ -43.84 -44.84 —-44.24 -44.41 —44.535 -44.48 -44.78
-1981 -44.89 -44.95 -44.98 -45.82 -45.82 -45.81 -44.98 -44.94 -44.91 -44.94
-1923 -44.97 -45.84 -45.14 -45.31 -45.48 —-45.&5 —45.85 -46.85 -44.28 -464.43
-194) -46.53 -46.59 -44.56 ~46.52 -46.45 —-44.38 —48.31 -46.31 -44.31 -46.31
21967 —46.34 -46.37 -34.41 -4£.44 —-44.47 -46.58 -46.54 —46.57 -446.68 -44.63
21981 -43.43 -46.67 -44.70 -46.77 -46.83 -44.98 —46.97 -46.96 -44£.93 -445.8¢
-2081 —46.75 -46.65 -46.51 -46.37 —-46.27 -4&.28 —46.13 -46.06 -45.99 -45.89
-2821 -45.78 -45.64 -45.51 -45.37 -45.23 -45.14 -45.12 -45.12.-45.16 -45.26
-2843 —45.39 -45.56 -35.76 -45.97 -46.21 -45.41 -44.48 -46.95 -47.22 -47.53
-266) —-47.77 -48.8@ -48.17 -48.31 -48.41 -48.48 -48.51 -48.51 -48.51 -48.47
-2881 -48.47 -48.5@ -48.57 -48.47 —-48.88 -48.94 —-49.11 —-49.28 -49.41 -49.48
-218) -49.51 -49.51 -49.44 -49.34 -49.28 -49.83 -48.85 -48.71 -48.41 -48.54
-2121 -48.51 -48.54 -48.54 -48.57 -48.57 -48.57 -48.50 —48.43 -48.32 -48.22
-2143 -48.11 -48.84 -47.97 -47.98 -47.87 -47.87 -47.87 -47.97 -48.18 -48.27
-2161 —48.44 -48.44 -48.78 -48.81 -48.74 -48.54 —48.26 -47.88 -47.47 -47.84
-2181 -45.85 -46.31 -46.83 -45.89 -45.88 —-45.94 -46.20 -44.58 -44.84 -47.22
-2263 -47.49 -47.73 -47.83 -47.76 —-47.55 -47.31 —47.83 -46.79 -48.42 -46.55
<2221 —46.58 ~46.69 -446.85 ~47.86 —-47.26 -47.48 —47.46 -47.44 -47.36 -47.15
-2241 -46.84 -46.58 -46.89 -45.71 —-45.48 -45.28 -45.89 -45.8%9 —-45.23 -45.43
. -226) —45.73 -46.87 -44.41 -46.75 -47.83 -47.38 =47.53 -47.76 -47.80 -47.80
<2281 -47.77 -47.66 -47.49 -47.28 -47.08 -44.87 —46.63 -46.43 -46.29 -46.15
<2331 -46.88 -44.88 -44.11 -46.18 -44.24 -46.28 —46.51 -46.65 -46.78 -46.92
<2321 -47.85 -47.15 -47.29 -47.42 -47.59 -47.74% —47.97 -48.14 -48.30@ -48.47
<2341 -48.41 -438.48 -48.47 -48.48 -48,47 -48.24 -48.82 -47.74 -47.47 -47.23
<2361 —47.82 -46.82 -46.71 -45.64 -46.64 —44.71 —44.77 -46.91 -47.84 -47.18
-238}1 -47.31 -47.42 -47.48 -47.S51 -47.51 -47.51 -47.51 -47.47 -47.44 -47.48
-2401 —-47.32 -47.38 -47.23 -47.16 —-47.89 -47.92 -44.95 -46.84 -46.77 -44.78
<2421 -46.84 -46.68 -44.68 -846.63 —-46.66 -44.73 ~46.83 -46.93 -47.83 -47.13
-2444 -47.20 -47.23 -47.23 -47.28 -47.16 —-47.8%9 —-47.85 -47.82 -44.98 -44.98
2246 =46.98 —~46.98 ~44.98 -46.98 ~44.97 -46.97 -46.97 =46.97 -446.97 ~-47.89
.2483) —-47.83 -47.87 -47.18 -47.13 -47.28 -47.38 -47.48 ~47.58 -47.63 -47.78
-258 | -47.73 -47.73 -47.78 -47.86 -47.59 -47.49 -47.42 -47.35 -47.24 -47.14
<2521 -47.88 -46.86 -46.73 -46.59 —-44.48 -46.38 -44.31 —46.27 -46.27 -44.24
-254] -46.20 -446.28 -44.16 —-46.13 —-46.89 -46.86 -46.82 -45.95 -45.85 -45.78
-256) -45.67 -45.57 -45.58 -45.4@ -45.33 -45.26 -45.19 —45.88 -44.98 -44.91
-258} -44.84 -44.806 -44.88 -44.83 -44.98 -44.97 -45.83 -45.18 -45.17 -45.28

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 14 (CONT'D) OCCUPANT VELOCITY — 55 GALLON DRUM

INCHES/SECOND

T|,4E -0000 .0002 .000k .0006 .0008 .0010 .0012 .0014 .0016 .0018

.268) -45.23 -45.27 -45.38 -45.33 —-45.36 -45.43 -45.58 —45.66 -45.66 -45.77
-262) -45.96 -46.08 -46.87 —46.13 -46.20 -465.28 —44.23 —46.26 -46.33 -46.42
-264) -48.53 -46.67 -46.77 -46.98 -47.81 -47.87 —47.17 —-47.27 -47.37 ~-47.44
<266} —47.51 -47.61 -47.48 -47.78 -47.84 -47.91 -47.94 —47.98 -47.97 -47.97
.26B) ~47.97 -47.97 -48.6€ —-48.80 -48.88 —-47.9& -47.93 -47.89 -47.8Y -47.89
-276) —-47.92 -47.99 -48.89 -48.19 -48.29 -48.39 -48.49 —48.54 -48.6% -48.¢9
.272) -48.76 -48.79 -4B.82 —-48.89 -48.96 -48.9% -49.6& -49.69 -49.12 ~49.12
.274} -49.12 -49.88 -49.85 -49.81 -48.98 —48.98 -48.94 -48.98 -48.%96 -48.%@
-276] -4B.96 —48.98 -4B8.93 -49.808 —49.86 —-4%.16 —-49.27 =49.37 -49.47 -49.53
.278) -49.57 -49.56 -49.53 -49.49 —49.46 -49.39 —-49.35 -49.35 -49.35 -4%,3&
-288) -49.38 -49.38 -49.38 -49.41 —49.44 -49.48 -49.5} —49.57 -49.61 -4%.64
-282} -49.67 -49.78 -49.78 -49.74 -49.73 -49.73 -49.77 ~49.76 -49.7¢6 -49.8%3
-2841 -49.98 -50.060 -508.13 -58.27 -56.46 -58.57 -50.47 -58.77 -56.84 -5¢.91
.286}) -5@8.97 -51.84 -51.11 -51.14 -51.17 -51.17 -51.17 -51.17 -51.17 -51.1¢
-2881 -51.16 -51.13 -51.13 -51.89 -51.89 -51.8% -51.85 -51.85 -51.85 -S1.e5
-298) -51.64 -51.64 -51.64 -51.84 -51.84 -51.84 -51.84 -51.83 -51.87 -51.6é
.292) -51.66 -51.88 -51.64 -51.82 -58.99 -58.95 -58.88 -58.81 -5@.78 -5@.74
-294F -5@8.67 -58.57 -58.56 -56.43 -58.36 -58.32 -58.29 -56.2%9 -56.28 -56.2&
.296) -5@.28 -58.28 -5@0.28 -56.28 -58.27 -S58.27 -5&.24 ~-56.24 -56.27 -56.3¢
-298] -56.37 -56.43 -56.54 -58.44 -58.74 -58.84 -56.91 -56.97 -S1.66 -51.06
-3861 -51.86 -51.808 -51.068 -51.08 -58.96 -58.96 -58.99 -51.82 -51.6¢4 -51.6¢
-282) -51.16 -51.19 -51.22 -51.22 -51.25 -51.32 =51.35 -51.38 -51.42 -51.45
-3641 -51.48 -51.48 -51.48 -51.48 -51.48 -51.44 -51.41 -51.48 -51.37 -51.33
-366F -51.32 -51.32 -51.3% -51.3¢& -51.36 -51.3¢ -51.42 -51.49 -51.52 -51.5¢
-388) -51.55 -51.55% -51.55 -51.55 -51.51 -51.5]1 -S51.51 -51.51 -51.51 -51.54
2318} -51.57 -51.61 -51.64 -51.76 -51.77 -51.84 -51.87 -S51.98 -51.9¢ -51.%6
.312) -51.98 -51.98 -51.846 -51.83 -51.82 -51.82 -51.82 -S51.82 -51.78 -51.75
-314} -51.71 -51.61 -51.56 -51.449 -51.48 ~51.34 -51.33 -51.29 -51.2¢ -51.22
-2161 -51.22 -51.22 -51.22 -51.25 -51.25 -51.25 ~51.24 -51.24 -51.24 -51.24
-318) -51.17 -51.13 -51.64 -51.83 -58.99 -58.99 -50.9¢ -51.6é -51.89 -S1.16
-328) -51.22 -51.26 -51.32 -51.35 -51.35 -51.35 -S1.32 =-51.28 -51.24 -51.2)
-322} -51.21 -51.21 -51.28 -51.24 -51.27 -51.238 -51.3& -51.36 -51.38 -51.2¢
-3241 -51.23 -51.19 -51.15 -51.88 -51.81 -50.98 -5&.94 ~-56.94 -58.97 -S1.84
2324} -51.14 -51.24 -51.38 -51.51 -51.61 -51.68 -51.68 -51.68 -51.61 -51.54
-3281 -51.47 -51.42 -51.48 -51.36 -51.36 -51.39 =51.42 -51.49 -51.52 -51.5¢
-338F -51.62 -51.62 -51.59 -51.52 -51.41 -51.34 -51.27 -51.24 -51.27 -51.324
-332) -51.48 -51.508 -51.64 -51.77 -51.91 -52.84 -52.14 -52.21 -52.71 -52.21
-3341 -52.14 -52.87 -51.97 -51.86 -51.83 -51.79 -51.79 -51.79 -51.82 -51.€2
.336F -51.85 -51.85 -51.85 -51.81 -51.74 =51.67 -51.64 -51.48 -51.60 -51.4%
-338) -51.66 -51.76 -51.7¢6 -51.83 ~-51.98 -51.96 -52.688 -52.83 -52.83 -51.99
-348} -51.9¢6 -51.89 -51.82 -51.75 -51.48 -51.61 -51.57 -51.54 -51.58 -51.5@
-342) -51.58 -51.56 -51.49 -51.49 -51.49 -51.45 -51.42 -51.38 -51.35 -51.31
-244} -51.28 -51.24 -51.24 -51,24 -51.24 -51.23 -51.2% -51.23 -51.23 -51.1¢9
-346} -51.16 -51.12 -51.85 -51.82 -58.95 -58.91 -58.84 -56.81 -58.77 -58.72"
-348}1 ~-58.78 -56.66 -58.63 -58.5% -58.5& -58.55 -56.55 -56.55 -56.55 -Sg.=S
-35@} -58.55 -50.55 -58.54 -58.54 -58.54 -5¢.54 -50.57 —-56.46 -58.44 -56.44
.352}F -58.63 -58.63 -56.63 ~-58.68 -58.59 -58.59 =56.62 -56.66 -56.69 -56.69
-354} -56.72 -58.72 -58.79 -56.85 -58.92 -51.82 -51.12 =51.22 -51.29 -51.3&
<356 -51.42 -51.49 -51.52 -51.52 -51.48 -51.45 ~51.41 -51.38 -51.34 -51.31
-358) -51.38 -51.27 -51.27 -51.27 -51.26 -51.36 -51.3@ -51.33 -51.33 -51.33
-366F -51.36 -51.29 -51.42 -51.42 -51.42 -51.45 -51.45 -51.48 -51.52 ~-51.51
-362) -51.55 -51.55 -51.54 -51.54 -51.54 -51.51 -51.58 -51.56 -51.568 -51.5@
-364F -51.58 -51.56 -51.53 -51.56 -51.59 -51.63 ~51.49 -51.73 -51.79 -51.8¢
-3661 -51.93 -51.99 -52.68 -52.13 -52.19 -52.24 -52.33 -52.36 -52.326 -52.3¢
-368}F -52.32 -52.28 -S52.25 -52.21 -52.21 -52.21 -52.24 -52.28 -52.21 ~-52.34
-378} -52.37 -52.41 -52.44 -52.44 -52.44 -52.47 -52.47 -52.56 -52.52 -5z.6@
-372} -52.66 -52.73 -52.86 -52.87 -52.93 -53.88 -53.87 -53.16 -52.13 -53.13
»374) -53.89 -53.86 -53.82 -52.99 -52.95 -52.91 -52.88 -52.81 -52.74 -5z.78
2376} -52.£63 -52.68 -S52.66 -52.66 -52.63 -52.49 -52.76 -52.83 -52.8% -52.96
.3781 -53.83 ~53.16 -53.13 -53.16 -53.19 -53.19 =53.16 -53.89 -53.82 -52.92

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 14 (CONT'D) OCCUPANT VELOCITY — 55 GALLON DRUM

INCHES/SECOND

TIME
.0000 .0002 .000k .0006 .0008 .0010 .0012 .001k .0016 .0018
.38e} -52.94 -52.94 -52.94 -52.94 -52.94 -52.97 -53.66 -53.67 -53.17 -53.31
.382) -53.44 -53.58 -53.75 -53.88 -54.82 -54.12 -54.15 -54.15 -54.11 -54.01
.38a} -53.87 -53.7@ -52.53 -53.29 -53.32 -53.32 -53.38 -53.52 -53.75 -54.6¢
.386] -54.43 -54.84 -55.29 -55.73 -56.14 -56.54 -56.88 -57.26 -57.68 -57.94
.288} -5B8.28 -58.62 -58.96 -59.36 -59.68 -59.87 -48.84 -46.16 —66.26 -60.31
.398] -48.31 -48.24 -68.18 -46.88 -59.86 -59.79 -59.79 -59.86 -6@.8& —4B.32
.392} -68.67 -£1.81 —61.35 -€1.69 -62.88 —62.27 -62.44 -62.54 -62.68 -62.57
.394) —62.58 -62.43 -62.39 -62.39 -62.39 -62.42 -62.42 -62.39 -62.32 -62.25
.39¢) -62.16 -62.14 -62.14 -62.17 -62.31 -62.54 —-62.88 -643.33 -63.87 -64.45
.398] —65.83 -£5.57 -66.85 —66.42 —66.78 -66.98 —67.83 —67.17 —67.36 —£7.44
.ae8} —67.61 -67.74 —67.84 —67.91 -67.98 —68.84 —6B.18 —68.35 -48.5¢ -6B.8F
.482) —69.23 -69.61 -69.98 -78.35 ~78.73 -71.14 -71.51 -71.88 -72.29 -72.76
.484} -73.04 ~73.35 -73.62 -73.82 -73.99 -74.12 -74.26 -74.36 -74.43 -74.46
.46 -74.42 -74.35 -74.28 -74.18 -74.11 -74.84 -74.81 -74.88 -74.67 -74.27
.a88) -74.58 -74.99 -75.43 -75.84 -76.21 -76.55 -76.82 -77.83 -77.16 -77.23
.418| -77.23 -77.16 -77.82 -76:92 —76.85 -76.78 -76.77 -76.81 -76.684 -76.91
.412) -76.97 -77.87 -77.21 -77.34 -77.48 -77.58 -77.68 -77.75 -77.78 -77.81
.414) -77.78 -77.74 -77.68 -77.43 -77.19 -76.92 -76.64 -76.37 -76.1% -75.5Z
L4164} -75.78 -75.71 —75.71 -75.76 -75.91 -76.15 -76.49 -76.93 -77.48 -76.12
.a18] -78.86 -79.42 -79.9¢ -86.34 -86.64 -B8.85 -81.81 -81.22 -81.45 -81.86
.42e} -€2.31 -82.85 -83.43 -84.11 -B4.79 —B5.47 -€6.19 -8L.87 -87.52 -8E.16
.422] -88.78 -89.39 -89.97 -96.55 -91.13 —91.67 -92.22 -92.6& -93.66 -93.28@
.424] -$3.27 -93.22 -93.69 -92.92 -92.72 -92.51 -92.34 -92.26 -92.16 -92.@64
.426] -S2.8% -92.1% -92.32 -92.53 -92.73 -92.97 -93.21 -93.45 -93.45 -93.85
.428| -94.6é -94.23 -F4.3¢& -$4.56 -94.56 -94.56 -94.49 -94.25 -$4.15 -93.91
.438] ~93.67 -93.39 -93.15 -$2.94 -92.74 -$2.66 -92.58 -$2.49 -$2.48 -§2.73
.432] -92.96 -93.e7 -93.24 -93.41 -93.68 -94.85 -94.5& -95.21 -95.95 ~9&.57
.434] -97.88 -97.47 -§7.59 -§7.5F -97.49 -97.38 -97.21 -97.08 -95.7¢ -96.49
.434] -96.15 -95.77 -95.3¢ -94.91 -94.50 —94.19 -94.85 -94.89 -94.2° -94.6¢
.438] -$5.14 -95.65 -96.12 -96157 -95.94 —97.22 -97.45 -$7.62 -97.76 -§7.6¢
.448| —$7.93 —97.89 -97.79 -97.58 —97.37 —97.17 -97.83 -96.96 -94.92 -96.92
.442) -9&.85 -9¢.82 -96.48 -96.47 -96.28 -95.89 -95.&1 -95.41 -95.38 -95.36
.444] -95.48 -95.57 —-95.88 -9&.25 -96.66 —97.186 -97.54 -97.95 -98.26 -9B8.4%
.446] -98.63 -$8.76 -92.72 -98.88 -9B.93 -99.18 -99.38 -99.54 -99.81-168.0€
.448|-108.22-16¢ .52~ 168 .65-188.83-1068.96-181.83-181.10-161.13-161.13-101.69
. - .456}-101.02-16€.95-106.92-166.85-160.78-168.74-166.74-166.61-168.54-1081.08
.a52]|-1e1.25-101.38-101.45181.55-181.55}181.51-161.41-161.27-161.13-1086.99
.454} - 106 .86 168 .72-188.56—160.44-106.36-1068.16 -99.92 -99.75 -$9.55 -99.41
.456] -99.27 -99.17 -99.44 -98.96 -98.89 -98.82 -98.75 -96.64 -98.51 -96.33
.458| -9€.8% -$7.82 -97.51 -97.26 -96.93 —96.72 -94£.58 -96.51 -9£.48 -96.47
.468] -96.47 —94.44 -96.46 ~96.37 -96.36 -96.48 —96.43 -96.46 -96.44 ~94.43
.462] -96.22 -96.22 -9£.11 -96.81 -95.94 -95.94 -95.97 -96.64 -96.16 -F6.17
.464] ~96.28 -96.20 -96.17 -96.18 -95.96 —-95.75 —95.51 -95.24 -94.96 -94.7¢
.466| -94.62 -94.55 -94.58 -94.72 -94.88 -95.12 -95.39 -95.63 -95.83 -96.€7
.468] —96.24 —56.38 —-96.48 -96.51 -96.44 -96.27 -96.8% -95.75 -95.44 -95.17
.a78] -94.93 -94.7% -94.79 -94.89 -95.86 -95.26 —95.56 -95.67 -95.88 -95.9@
.472] -95.97 -96.84 -96.87 -96.18 -96.17 -96.38 —96.47 -96.64 -96.81 -96.9¢€
.47a] -97.18 -97.35 -97.49 -97.59 -97.62 -97.62 -97.59 -97.55 -$7.51 -97.51
L4761 -97.51 -97.58 -97.68 -97.81 -97.95 -98.12 -98.29 -98.46 -9E.L3 ~9B.76
.4a7g] -98.83 -98.86 -98.84 -§8.89 -98.92 -98.96 -9B.9Y -99.82 -99.82 -99.62
.488] -98.98 -98.91 -98.88 -98.84 -98.81 -98.77 -98.72 -¥B.72 -9B.78 -96.6¢
.482| -98.59 -98.5& -98.52 -96.52 -98.52 -98.55 -98.62 -$8.72 -98.85 -99.62
.484) -99.19 -99.3& -99.53 -99.66 —-99.88 -99.98-106.6E-160.16-186.20-186.27
.486|-188.34-16@.37-166.46-166.47-108.56-106.53-106.52-166.53-166.49-166.42
.488{-168.42-106.39-106.35-108.26-100.21-188.11-166.84 -99.57 -99.93 -99.93
.496|-168. 46166 .84-1686.17-166.36-166.46-168.47-106.56-106.46-168.26-166.22
.492]-186.85 —99.84 -99.64 -P9.43 -99.22 -99.85 -9£.91 -98.81 -98.74 -98.760
.494] -98.64 -98.53 -98.39 -98.25 -98.88 -97.94 -97.84 -97.86 -97.87 -98.01
.96} -96.21 =98.52 -98.82 -99.13 -99.48 -99.64 -99.81 -99.87 -99.87 -99.77
.a98] -99.63 -99.42 -99.18 -98.94 -98.73 -98.68 -$E.53 -98.56 -$E.62 —98.86

Positive numbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 15 OCCUPANT DISPLACEMENT — 55 GALLON DRUM

INCHES
TIME

-0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
. 148 .88 .8x -.8%"  -.@x -.8x% -.8X ~-.8% -.8% -.8x% -.8%
-142 -.886 -.08¥% -.8X% ~.08x% -.8X% —-.8% -.8% -.8X% -.8x% -.08X%
. 144 -.00 -.8X% -.8X -.8X% -.8% ~-.6¥% -.8% -.8% -.8x% -.8X%
. 146 -.88 -.8% -.88 -.808 -.88 -.08 -.88 -.00 -.880 -.81
. 148 -.01 -.081 -.81 -.081 -.81 -.81 -.81 -.01 -.82 -.82
.158 -.82 -.82 -.82 -.82 -.83 -.863 -.83 -.83 -.83 -.83
. 152 -.64 -.84 -.84 -.84 -.84 -.85 -.85 -.85 -.85 -.86
. 154 -.86 -.66 -.87 -.87 -.87 -.87 -.88 -.68 -.88 -.89
. 156 -.89 -.89 -.18 -.18 -.18 -.11 -.11 -.12 -.12 -.12
. 158 -.13 -.13 -.14 -.14 -.14 -.15 -.15 -.16 -.16 -.16
. 108 -.17 -.17 -.18 -.18 -.18 -. 19 -.19 -.20 —.28 -.21
- 142 -.21 -.21 -.22 -.22 -.23 -.23 -.24 -.24 -.25 -.25
- 164 -.26 —-.28 -.27 -.27 -.28 -.28 -.29 -.29 -.30 -.30
166 -.31 -.31 -.32 -.32 -.33 -.33 -.34 -.34 -.35 =.36
. 148 -.36 -.37 -.37 -.38 -.38 -.39 -.408 -.40 -.41 -.41
. 178 -.42 -.43 -.43 -.44 -.44 -.45 -.46 -.46 -.47 -.47
172 -.48 -.49 -.49 -.58e -.58 -.91 -.52 -.52 -.53 -.53
. 174 -.54 -.55 -.55 -.36 -.57 -.57 -.5¢ -.58 -.5% —-.68
178 -.40 -.61 .62 -.43 -.43 -.%4 ~-.65 -.45 -.68 -.67
.178 -.67 —-.4é8 aR-34 -.69 -.78 -.71 -.71 -.72 -.73 -.73
. 188 -.74 -.75 -.75 -.76 -.77 -.78 -.78 -.79 -.88@ -.88
. 182 -.81 -.82 -.83 -.83 -.84 -.85 -.86 -.87 -.87 -.88
. 184 -.89 -.98 -.21 -.91 -.92 -.93 -.%94 -.94 -.95 -.96
. 188 -.°7 -.98 -.99 -.99 -1.88 -1.81 -1.82 -1.83 -1.84 -1.84
. 188 -1.85 -1.86 -1.87 -1.88 -1.89 -1.18 -1.11 -1.11 -1.12 -1.13
-198 -1.14 -1.1S -1.16 -1.17 =-1.18 -1.19 -1.26 -1.286 - .21 -1.22
192 -1.23 -1.24 -1.25 -1.26 =-1.27 -1.28 -1.29 -1.29 -1.36 -1.31
. 194 -1.32 -1.33 -1.34 -1.35 -1.386 -1.37 -1.38 -1.39 -1.48 -1.41
196 -1.42 -1.42 -1.43 -1.44 -1.45 -1.486 -1.47 -1.48 -1.49 -1.586
. 198 -1.51 -1.52 -1.53 -1.54 -1.55 -1.56 -1.5¢& -1.57 -1.58 -1.59
.268 —1.88  -1.81 -1.82 -1.63 -1.64 -1.65 -1.66 =1.67 =-1.48 -1.69
.282 -1.69 -1.78 -1.71 -1.72 =-1.73 -1.74 ~-1.75 -1.76 -1.77 -1.78
- .284 -1.79 -1.79 -1.88 -1.81 -1.82 -1.83 -1.84 -1.85 -1.86 -1.87
.288 -1.88 -1.8?2 -1.98 -1.91 -1.92 -1.93 -1.54 ~1.95 -1.96 -1.97
.288 -1.98 -1.98 -1.99 -2.88 -2.81 -2.82 -2.83 -2.84 -2.85 -2.846
. .218 -2.87 -2.88 -2.89 -2.18 -2.11 -2.12 -2.13 -2.14 -2.15 -2.16
i 212 -2.17  -2.18 -2.19 -2.28 -2.21 -2.22 -2.23 —-2.24 -2.25 -2.26
.214 -2.27 -2.28 -2.29 -2.38 -2.31 -2.32 -2.33 -2.34 -2.34 -2.35
-218 -2.36 -2.37 -2.38 -2.39 -2.48 -2.41 -2.42 -2.43 -2.44 -2.45
.218 -2.46 -2.47 -2.48 -2.49 -2.58 -2.51 -2.52 -2.52 -2.53 -2.54
.22 -2.55 -2.56 -2.57 -2.58 -2.59 -2.48 -2.6&1 -2.62 -2.83 -2.64
.222 “2.85 -2.68 -2.67 -2.68 -2.68 -2.69 -2.78 -2.71 -2.72 -2.73
.224 -2.74 =-2.75 -2.76 -2.77 -2.73 -2.7% -2.88 -2.81 -2.81 -2.82
.226 -2.83 -2.84 -2.85 -2.86 -2.87 -2.88 -2.89 -2.98 -2.91 -2.92
.228 —2.93 -2.94 -2.95 -2.96 -2.97 -2.97 -2.93 -2.99 -3.88 -3.81
.23@ -3.82 -3.83 -3.64 -3.85 -3.85 -3.87 -3.88 -2.89 -3.89 -3.18
.232 -3.11 -3.12 -3.13 -3.14 -3.15 -3.16 -3.17 -3.18 -3.19 -3.2e
.234 -3.21 -3.22 -3.23 -3.24 -3.25 -3.24 -3.27 ~-3.28 -3.29 -3.38
.236 -3.31 -3.31 -3.32 -3.33 -3.34 -3.35 -3.3& -3.37 -3.38 -3.39%
.238 -3.48 -3.41 -3.42 -3.43 -3.44 -3.45 -3.46 -3.47 -3.48 -3.48
.240 -3.49 -3.56 -3.51 -3.52 -3.53 -3.54 -3.55 -3.56¢ -3.57 -3.S58
.242 -3.59 -3.68 -3.81 -3.82 -3.63 -3.43 -3.464 -3.45 ~3.66 =-3.67
. 244 -3.58 -3.49 -3.78 -3.71 -3.72 -3.72 -3.74 -3.7S -3.76 -3.77
. 246 -3.78 -3.79 -3.7 -3.86 -3.81 -3.82 -3.83 -3.84 -3.65 -3.84
.248 -3.87 -3.88 -3.89 -3.98 -3.91 -3.92 -3.93 -3.94 -3.95 -3.96
.256 ~3.96 -3.97 -3.98 -3.99 -4.86 -4.81 -4.82 -4.83 -4.84 -4.85
.252 -4.86 -4.87 -4.88 -4.89 -4.18 -4.11 -4.12 -4.12 -4.13 -4.14
.254 -4.15 =-4.18 -4.17 -4.18 -4.19 -4.2 -4.21 -4.22 -4.23 -4.24
. 256 -4.24 -4.25 -4.26 -4.27 -4.28 -4.29 -4.38 -4.31 -4.32 -4.33
.258 =4.33 -4.34 -4.35 -4.36 -4.37 -4.38 -4.39 -4.48 -4.41 -4.462

Positive nunbers indicate vehicle acceleration in the direction of ]
vehicle travel, negative numbers indicate vehicle acceleration opposite
~the direction of vehicle travel (deceleration).
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TABLE 15 (CONT'D) OCCUPANT DISPLACEMENT — 55 GALLON DRUM

.

INCHES
TIME .0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018

.260 —4.42 -4.43 -4.44 -4.45 -4.44 -4.47 -4.48 -4.49 -4.58 -4.51
.262 -4.52 -4.53 -4.53 -4.54 -4.55 -4.54 -4.57 -4.58 -4.59 -4.4@
.244 —4.61 -4.62 -4.63 -4.64 -4.65 -4.46 -4.355 ~-4.67 -4.68 -4.69
266 -4.76 -4.71 -4.72 -4.73 -4.74 -4.75 -4.76 -4.77 -4.78 —4.79
.248 -4.80 -4.81 -4.82 -4.83 -4.84 -4.85 -4.85 -4.87 -4.88 -4.88
.278 ~4.89 -4.98 -4.91 -4.92 -4.93 -4.94 -4.95 -4.96 -4.97 -4.98
272 -4.99 -5.68 -5.81 -5.82 -5.83 -5.84 -5.85 -5.86 -5.87 -5.88
.274 -5.89 -S5.16 -5.11 -5.12 -5.13 -5.14 -5.15 -5.16 -5.17 -5.18
.276 =3.19 ~5.28 -5.21 -5.22 -5.23 -5.24 -5.25 -5.26 -5.27 -5.28
.278 -5.29 -5.38 -5.31 -5.32 -5.33 -5.33 -5.34 -5.35 -5.3&4 -5.37
.280 -5.38 -5.39 -5.48 -5.41 -5.42 -5.43 -5.44 -5.45 -5.44 -5.47
.282 -5.48 -5.49 -5.58 -5.51 -5.52 -5.53 -5.54 -5.55 -5.5& -5.57
.234 ~5.98 -5.59 -5.68 -5.61 -5.62 -5.43 -5.84 -5.65 -S.6&6 -5.47
.286 —S5.48 -5.69 -5.78 -5.71 -5.72 -5.74 -5.75 -5.76 -5.77 -5.78
.288 -3.79 -5.88 -5.81 -5.82 -5.83 -5.84 -5.85 -5.86 -5.87 -5.88
.290 -5.87 -5.98 -5.91 -5.92 -5.93 -5.94 -5.95 -5.96 -5.97 -5.98
.292 -5.99 -56.88 -4.81 -46.82 -6.83 -6.84 -6.85 -6.06 -6.87 -6.88
.294 —6.89 -6.18 -6.11 =-6.12 -6.13 -6.18 -¢.15 -4.16 -6.17 —6.18
.298 —6.19  -8.28 -6.21 -6.22 -6.23 =-4.24 -6.25 -6.25 -6.27 -6.28.
.298 ~6.29 -46.38 -6.31 -6.32 -6.33 -6.34 -6.35 -4.36 -6.37 -6.38
.3e9 —6.48  -6.41 -46.42 -6.43 -4.44 -4.45 -4.48 -4.47 -6.48 -6.49
.302 ~6.58 -4.51 -6.52 -6.53 -6.54 -6.55 -4.56 -6.57 -56.58 -6.59
.3084 T8.88  —6.61 -6.82 -6.43 -6.84 -6.65 -5.66 —-£.867 -6.68 -6.69
L3084 =6.78 -&8.71 -6.72 -6.73 -6.74 -&6.75 -8.746 -6.77 -6.78 -6.2@
.388 —6.81 -6.82 -6.83 -6.84 -6.85 -6.86 -5.87 -6.88 -6.85 -4.98
.310 “8.91 -6.92 -6.93 -6.94 -6.95 -6.96 -4.97 -4.93 -6.99 -7.08
.312 -7.81 -7.82 -7.83 -7.84 -7.85 -7.846 -7.87 -7.838 -7.16 -7.11
.314 -7.12 -7.13 -7.14 -7.15 -7.16 =-7.17 -7.18 -7.19 -7.28 -7.21
L3146 ~7.22 -7.23 -7.24 -7.25 -7.28 -7.27 -7.28 -7.29 -7.38 -7.31
.318 -7.32 -7.33 -7.34 -7.35 -7.36 -7.37 -7.38 -7.39 -7.48 -7.41
.328 ~7.42 -7.43 -7.44 -7.45 -7.446 -7.47 -7.48 -7.58 -7.S51 -7.52
.322 ~7.38 -7.54 -7.55 -7.56 -7.57 -7.58 -7.59 -7.48 -7.61 -7.42
.324 T7.83  =7.64 -7.85 -7.86 -7.87 -7.48 -7.4% -7.78 -7.71 -7.72
. .328 ~7.73 =7.74 -7.75 -7.76 -7.77 -7.78 -7.79 -7.88 -7.81 -7.82
.328 ~7.83 -7.84 -7.85 -7.86 -7.87 -7.88 -7.98 -7.91 -7.92 -7.93
N i .33 “7.94 -7.95 -7.96 ~-7.97 -7.98 -7.99 -8.88 -8.81 -£.62 -8.83
.332 -8.84 -8.85 -8.86 -8.87 -8.88 -8.89 -8.18 -8.11 -8.12 -8.13
.334 —8.14 -8.15 -8.16 -8.17 -8.18 =-§.28 -8.21 -8.22 -8.23 -8.24
.336 -8.25 -8.26 -8.27 -8.28 -8.29 -8.38 -8.31 -8.32 -8.33 -8.34
.338 -8.35 -8.36 -8.37 -8.38 -8.39 -8.48 -8.41 -8.42 -8.43 -8.44
.348 ~-8.45 -8.46 -8.47 -8.49 -8.58 -8.51 -8.52 -8.53 -8.54 -8.55
.342 -8.56 -8.57 -8.58 -8.59 -B8.48 -8.61 -B8.62 -8.43 -8.44 -8.45
.344 ~8.66 -8.67 -8.48 -8.49 -8.78 -8.71 -8.72 -8.73 -8.74 -8.75
.34 -8.76 -8.77 -8.78 -8.79 -8.88 -8.81 -8.82 -8.83 -8.84 -8.85
.348 -8.86 -8.87 -8.88 -8.89 -8.98 -8.91 -8.93 -8.94 -8.95 -8.96
. 350 ~8.97 -8.98 -8.99 -9.88 -9.81 -9.82 -9.83 -9.84 -9.85 -9.84
.252 ~9.87 -9.88 -9.89 -9.18 -9.11 -9.12 -9.13 -9.14 -9.15 -9.1¢
.3%4 —9.17 -2.18 -9.19 -9.28 -9.21 -9.22 -9.23 -9.24 -9.25 -9.26
.35& -2.27 -9.28 -9.29 -9.38 -9.31 -9.32 -9.33 -9.34 -9.35 -9.36
.358 —9.37 -9.38 -9.39 -9.48 -9.41 -9.42 -9.43 -9.44 -9.44 -9.47
.3¢48 ~9.48 -9.49 -9.58 -9.51 -9.52 -9.53 -9.54 -9.55 -9.S5g -9.57
.362 —9.58 -9.59 -9.48 =9.61 -9.42 -9.43 -9.44 -9.85 -9.46 -9.67
.344 ~9.68 -9.69 -9.78 =9.71 -9.72 -9.73 -9.74 -9.75 -9.7& -9.77
2388 ~9.78 -9.88 -9.81 -9.82 -9.83 -9.84 -9.85 -9.86 -9.87 -9.88
. 368 ~9.89 -9.98 -9.91 -9.92 -9.93 -9.94 -9.95 -9.94 -9.97 -9.98
.378 ~9.99 -18.82 -18.81 -18.83 ~18.84 -16.85 -16.86 —16.87 —-10.88 -10.89
-372) -18.18 -10.11 -18.12 ~18.13 ~18.14 -10.15 —18.16 —168.17 -18.18 -18.19
-3741 -1€.29 -18.22 -18.23 -18.24 —18.25 —-18.26 —18.27 —18.28 ~18.29 -18.30
-37s61 -16.31 -18.32 ~18.33 -18.34 -108.35 -18.36 —18.37 -18.3E -18.39 -18.41
-378) -1€.42 -18.43 -18.44 -18.45 —18.46 -18.47 -18.45 —18.49 —-18.50 -108.51

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (dgceleration).
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TABLE 15 (CONT'D) OCCUPANT DISPLACEMENT — 55 GALLON DRUM

INCHES

TIME -0000 .0002 .0004 .0006 .0008 .0010 .0012 .001k4 .0016 .0018

-3881 -18.52 -18.53 -18.54 -18.55 -18.56 -18.58 —18.59 -18.68 -18.61 -18.62
-3821 -18.63 -18.64 —18.65 —18.66 —-18.67 ~10.68 ~18.69 —-18.78 -18.71 —-18.73
-384) -18.74 -18.75 -18.76 -18.77 -18.78 -1@.79 —108.88 -18.81 -18.82 ~-18.83
.3851 -18.84 -10.85 -18.87 -16.88 -18.89 -18.90 —18.91 ~18.92 -18.93 -18.95
-38S] -18.96 -18.97 -18.98 -18.99 -11.86 —11.82 —-11.03 ~11.84 -11.85 -11.86
-3984 -11.88 -11.89 —11.18 —-11.11 -11.12 —11.14 —11.15 -11.16 -11.17 -11.18
23921 ~11.28 -11.21 -11.22 -11.23 ~{1.25 -11.26 —-11.27 -11.28 -11.38 ~-11.31
-394¢ -11.32 -11.33 -11.35 -11.36 -11.37 -11.38 —11.40 —-11.41 -11.42 -11.43
-395F —-11.45 -11.46 -11.47 -11.48 -11.58 -11.51 -11.52 -11.53 -11.55 -11.56
23981 -11.57 -11.58 -11.68 -11.61 -11.62 —11.44 ~11.65 —11.66 -11.48 -11.69
24881 -11.71 =11.72 -11.73 -11.75 =-11.76 -11.77 -11.79 -11.86 -11.81 -11.83
-4821 -11.84 -11.86 -11.87 -11.88 —-11.98 —11.91 ~11.93 —11.94 -11.96 ~11.97
-4841 -11.98 -12.808 ~12.01 -12.83 -12.84 -12.84 -12.67 -12.989 -12.18 -12.12
<4@5) —12.13 -12.15 ~12.16 -12.18 -12.19 —12.21 -12.22 -12.24 -12.25 -12.27
-4e8) -12.28 -12.38 -12.31 -12.33 -12.34 —12.36 —12.37 -12.39 -12.48 -12.42
-418) -12.43 ~12.45 -12.446 -12,48 —12.58 —-12.51 -12.53 -12.54 -12.56 -12.57
24121 -12.59 -12.68 -12.62 -12.63 -12.65 -12.67 -12.68 -12.78 -12.71 -12.73
-414) —12.74 112,76 ~-12.77 —12.79 -12.80 -12.82 -12.84 -12.85 -12.87 -12.88
$418) —12.98 —12.91 -12.93 -12.94 -12.96 -12.97 -12.99 ~13.88 -13.82 -13.83
-418] -13.85 -13.87 -13.88 -13.18 -13.11 -13.13 -13.15 -13.16 -13.18 -13.28
-420) -13.21 -13.23 -13.24 -13.26 -13.28 -13.38 -13.31 -13.33 -13.35 ~-13.37
-4221 -13.38 -13.48 -13.42 -13.44 -13.46 -13.47 -13.49 -13.51 -13.53 -13.55
-424F -13.57 -13.59 -13.68 -13.62 ~13.64 -13.64 -13.48 -13.78 -13.71 -13.73
.4281 -13.75 -13.77 -13.79 -13.81 -13.83 -13.84 -13.86 -13.88 -13.96 -13.92
-4281 -13.94 ~-13.96 -13.98 -13.99 -14.81 -14.83 -14.85 -14.87 -14.89 -14.11
.43e] -14.13 -14.15 -14.16 -14.18 —14.28 -14.22 -14.24 -14.26 -14.27 -14.29
-432] -14.31 -14.33 -14.,35 -14.37 -14.39 -14.41 -14.42 -14.44 -14.44 -14.48
.434}F -14.56 -14.52 -14.54 -14.56 -14.58 —14.88 ~14.82 -14.64 -14.¢66 -14.48
£438] -14.78 -14.71 -14.73 -14.75 -14.77 —14.79 -14.81 -14.83 -14.85 -14.87
-433}F -14.89 -14.98 -14.92 -14.94 -14.96 -14.98 -15.88 -15.82 -15.84 -15.84%
-4481 -15.88 -15.180 -15.12 -15.14 —15.1¢ -15.18 -15.28 -15.22 -15.24 -15.25
-442F -15.27 -15.29 -15.31 -15.33 -15.35 —15.37 -15.39 -15.41 -15.43 -15.45
' -444] -15.47 ~15.48 -15.58 -15.52 —-15.54 —15.56 -15.58 -15.60 -15.42 -15.44
-448F -15.66 -15.68 -15.78 -15.72 —-15.74 -13.76 -15.78 -158@ -15.82 -15.84
-3481 -15.86 ~15.88 -15.98 -15.92 -15.94 —15.96 —15.98 -14.88 -15.82 -14.04
<4581 -16.86 -14.08 -16.18 -146.12 —-16.14 —16.16 -16.18 -16.28 -16.22 -14.24
-452) -16.26 -16.28 ~16.38 -16.32 —-14.34 —16.36 -16.38 -16.48 ~-14.42 -14.44
2454} -16.47 -16.49 -16.51 -14.53 -14.55 —16.57 -16.59 -16.81 —16.63 -16.485
<4S8) -18.387 -16.68 —-16.78 -16.72 -16.74 —16.78 -158.78 ~-16.88 -16.82 -14.84
-458) -14.88 -16.88 -16.98 -146.92 -14.94 —16.96 -16.98 -17.88 -17.82 -17.84
-dse) -17.84 -17.88 -17.89 -17.11 -17.13 =17.15 =-17.17 -17.19 -17.21 -17.23
2482} -17.25 -17.27 -17.29 -17.31 =17.33 -17.35 -17.36 -17.38 -17.40 -17.42
<464l -17.44 -17.44 -17.48 -17.58 —-17.52 —17.54 -17.56 -17.58 -17.59 -17.51
<4261 =17.83 —17.45 -17.67 -17.6%9 =17.71 -17.73 -17.75 -17.77 -17.78 -17.88
-4881 -17.82 -17.84 -17.84 -17.88 —17.98 —17.92 -17.94 -17.95 —-17.98 -18.60
-4781 -18.81 -18.83 -18.85 -18.87 -18.89 -18.11 -18,13 -18.15 -18.17 -18.19
.47z¢ -18.21 -18.22 -18.24 —18.2¢& —18.28 -18.38 -18.32 -18.34 —18.34 -18.38
-4741 -18.48 -18.42 -18.44 -18.4¢ —18.48 -18.58 -18.52 -18.53 -18.55 -18.57
-4761 -18.59 -18.81 -18.43 —18.45 =18.67 -18.69 -18.71 -18.73 -18.75 -18.77
-378] -18.79 -18.81 -18.83 -18.85 —18.87 -18.89 -18.91 -18.93 -18.95 -18.97
-4881 -18.99 -19.81 -19.83 -19.85 —19.87 -19.89 -19.11 -19.13 -19.15 -19.17
-482) -19.19 -19.21 -19.22 -19.24 —19.26 -19.28 -19.38 -19.32 -19.34 -19.36
<4841 -19.38 -19.48 -19.42 -19.44 —19.46 -19.48 ~19.58 -19.52 -19.54 -19.56
<486] -19.58 -19.68 -19.62 -19.44 -19.66 -19.68 -19.78 -19.72 -19.74 -19.76
.4881 -19.78 -19.88 -19.82 -19.84 —19.86 -19.88 -19.98 -19.92 —19.94 -19.96
-499) —-19.98 -28.88 -28.82 -28.84 —28.86 -20.88 -28.18 -28.12 -28.14 -28.16
L4721 -20.18 -20.208 -28.22 -28.24 —28.26 -28.28 -26.38 -28.32 -20.34 -28.38
-494) -26.38 -28.48 -28.42 -28.44 —28.46 -28.48 -20.50 -28.52 -208.54 -28.56
-4961 -28.58 -28.48 -28.62 -28.44 —28.66 -20.68 -20.708 -20.72 -28.74 -28.76
-4788 -28.78 -28.88 -20.82 -28.84 -208.8& ~28.88 -28.98 -28.92 -268.94 -20.9&

Positive numbers indicate vehicle acceleration in the direction of )
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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Computer plots of the event using the class 180 filter are
shown in Figure 39 and for the class 60 filter in Figure 40. The flat
portions of the curve represents a change of data below the resolution

of the analysis equipment for the sampled period.
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3.4 TEST CONDUCT — WYOMING WC-4 BARRICADE

The test article was a wooden barricade device manufactured to
the specifications of the Wyoming Highway Department, Cheyenne, Wyoming,

designated the Wyoming WC-4 Barricade.

A warning light was attached on the right end of the center
panel outboard of the vertical support approximately 5 ft (15.24 mm)
from ground level. ‘This conforms with the Manual on Uniform Traffic
Control Devices (MUTCD) requirements and also places the light in a
location that is highly visible to the vehicle driver. It is also in a
position to become a possible hazard to the vehicle occupants if knocked
free at impact. The WC-4 Barricade was fmpacted by the quarter point of
the bumper on the passenger side of the vehicle striking the right

vertical support of the barricade.
One Wyoming WC-4 Barricade with one warning light attached was
located on the test track without additional ballast and was not

anchored to the test track.

The test was conducted on Wednesday August 11, 1982 at
4:00 p.m. at a speed of 60.3 mph (97 mph).

Pretest photographs are presented in Figures 41 and 42.
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3.4.1 TEST RESULTS

The device was impacted such that the right vertical post and
the right quarter point of the vehicle bumper were aligned. As with
previous tests, this impact location was chosen to provide a realistic
but "worst case'" force application to the test vehicle. This impact was
chosen to again maximize the possibility of vehicle yaw and roll. The
barricade broke apart leaving the base members, left vertical support,
and portions of the horizontal panels at the impact location. The right
vertical support and pieces of the horizontal panels were carried
approximately 20 ft down the test track and were deposited just to the
right of the vehicle track with the warning light still attached in its
original position on the end of the panel. In-addition, the right
vertical support did not separate at the breakaway holes that had been

added near the base rather the base separated at its attachment points.

The vehicle damage was essentially cosmétic. The right
parking light ‘was broken out, the right leading edge of the hood was
indented slightly and marked with paint. The left upper corner of the
windshield was cracked by the top horizontal panel of the Wyoming WC-4
Barricade and the roof was paint marked along the full length of the
left edge. Althoth in this test the loose debris caused only minor
damage to the vehicle, a potential hazard exists to vehicle occupants
and oncomming. traffic. This is particularly true of the horizontal

panel which still contained the warning light.
Posttest photographs are presented in Figure 43 and 44,

The Wyoming WC-4 Barricade was damaged beyond repair.
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3.4.2 DATA PRESENTATION
(1)

distance the occupant traveled did not exceed 6.48 in which is less than

During the time interval of interest the '"flail space"

the 2 ft assumed distance to the vehicle inperior and therefore no

contact occurred.

Since no contact occurred, the highest 10 msec average after
contact during the ridedown phase cannot be computed. In lieu of this
data, the highest 10 msec and highest 50 msec averages are presented in
Table 16.

The occupant risk values shown in this table are taken from
the Recommended Occupant Risk Values for the Longitudinal (x) Direction

for Breakaway/Yielding Supports — Signs and Luminaire.

A computer printout of the vehicle acceleration data (class
180 filter) is presented in Table 17. Computer printouts of the first
integral (occupant velocity) and the second integral (occupant

displacement) are presented in Tables 18 and 19.

Computer plots of the event using the class 180 filter is
shown in Figure 45 and the for class 60 filter in Figure 46. The flat
portions of the curve represents a change of data below the resolution

of the analysis equipment for the sampled period.

(1) Flail space approach defined in NCHRP Report 230 ''"Recommended
Procedures for the Safety Performance Evaluation of Highway
Appurtenances"
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TABLE 16 MOVING AVERAGE DATA WYOMING WC-L4 BARRICADE

Class 180 Filter 10 msec Average Acceleration (per NCHRP Report No. 230):

Max i mum
Longitudinal A
Accel. - g's Time — Seconds
Impact 6.1809 (1) .0848 to0.0948
Recommended Limit 15.0 (2)

Class 60 Filter 50 msec Average Acceleration (per TRB Circular No. 191):

Max imum

Longitudinal

Accel. — g's Time — Seconds
Impact 1.0115 .0676 to.1176
Recommended Limit 10.0  (3)
Occupant Impact Velocity: Longitudinal A Vel - fps
Impact ~0
Recommended Limit 15.0 (2)

(1) The values listed are maximum values and are presented for reference.
Occupant moves less than 24 in. and thus ride down period does not
occur.

(2) Reference NCHRP Report No. 230, Pg. 32 (Breakaway signs & luminaires
criteria used).

(3) Reference TRB Circular No. 191, Pg. 10 (Redirectional barrier criteria
used).
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TABLE 17 VEHICLE ACCELERATION DATA — WYOMING WC-4 BARRICADE

G'S

1.“%E .0000 .0002 .00VU4 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.048 .37 -.18 -.57 -.10 -.18 -.18 -.18 -.10 -.18 -.10
.862 -.57 -.57 -.57 -.57 -.57 -.18 -.10 -.18 .37 .37
.844 .37 -37 .37 .37 .37 .37 .37 .83 .37 .37
.866 .37 .37 -.1@ -.10 -.18 -.18 -.18 -.16 -.57 -.18
.868 -.18 .37 .37 .37 .37 .37 .37 .37 .37 -.57
.878 .37 .37 -.18 -.57 -.10 -.57 -.57 -.10 -.18 -.10
.872 1.77 1.36 1.30 .83 .83 .37 .37 .37 .37 .37
.874} .37 .37 -.57 -.57 -1.63 -1.63 -1.83 -1.83 -1.58 -1.50
.876 -1.58 -1.56 -1.56 -.57 .37 .83 2.24 3.17 3.64 3.17
.878 3.17 2.24 1.306 -.18 -1.56 -2.44 -2.98 -2.98 -2.44 -1.97
.e80 -1.83 -.57 -.10 -.18 -.18. -.18 .37 .37 .37 .83
.882 .37 .83 .37 -.57 -1.83 -2.44 -3.37 -3.84 -3.37 -2.44
.884 -1.83 .37 1.30 1.36 .83 .37 -1.56 -3.84 -6.17 -9.44
-886F ~11.78 -14.12 -15.85 -15.52 -13.65 -16.38 -7.11 -4.77 -3.84 -5.24
.888 -8.51 -11.78 -14.58 -15.52 -14.58 -11.31 -8.84 -4.38 -1.97 -1.50
.890 -3.37 -5.24 -7.1f -8.98 -8.98 -8.51 =-7.11 -4.77 -2.44 .37
.892 2.24 4.57 S.84 4.57 2.24 -1.58 -5.24 -8.64 -18.38 -11.31
.694F -18.38 -8.51 -5.24 -2.44 .37 2.24 4.18 S.97 6.91 8.31
.896 .71 11.11 11.58 (1.1t 8.31 5.51 2.790 -.18 -2.44 -2.9@
-898 -2.44 -1.58@ .37 1.77 3.17 4.57 5.84 - S5.84 4.57 3.17
.1ee 1.77 .83 .37 .37 .83 2.24 4.180 S.eq 5.97 S.97
- .182 4.57 3.17 2.24 .83 .37 .37 .37 -.16 -1.83 -1.83
.1@4 -1.97 -2.44 -3.37 -3.84 -3.37 -2.98 -2.44 -1.97 -1.58 -1.83
. 168 -.57 .83 1.36 2.24 3.17 3.17 2.24 .83 -.57 -1.5e
.1688 -1.97 =2.44 -1.97 -1.58 -.57 -.57 -1.83 -1.83 -1.58 -1.97
-118 -2.44 -2.44 -1.58 -1.56 -2.44 -2.98 -4.38 -5.24 -6.17 -4.64
112 -6.64 -6.64 -6.17 -5.71 -6.17 -5.71 -5.71 -5.24 -4.3¢ -3.84
.114 -2.98 -2.44 -1.58 -1,97 -2.44 -2.98 -3.37 -3.237 -3.37 -2.44
116 -1.97 -1.83 -.57 .37 1.30 2.24 2.7e 3.64 4.57 4.57
.118 4.57 3.44 2.24 1.30 .37 -1.83 -1.58 -1.83 -.18 .83
-128 2.24 2.78 3.i7 3.44 3.64 4.18 4.18 3.17 2.24 1.30
. 122 -.57 -2.44 -4.77 -6.17 -6.64 -5.24 -3.84 -1.97 .37 2.24
. 124 4.1@ S.84 S5.97 6.91 8.31 8.78 . 8.78 7.38 .4.44 4.5
128 2.17 .37 -1.97 -4.38 -5.24 -6.17 -5.24 -3.84 -1.5@ .83
. 128 2.70 3.64 4.1@ 3.44 2.78 1.7 .83 -1.63 -3.84 -5.71
. 138 -8.84 -16.38 -12.25 -11.78 -18.38 -7.11 -3.37 1.30 S5.64 8.31

. 132 18.45 12.51 12.51 12.85 11.58 ?.71 6.91 2.76 -2.44 -8.51
.1341 -13.18 -16.92 -19.25 -28.19 -18.79 -16.45 -13.45 -9.91 -46.44 -3.84

-138 .37 3.17 6.91 8.31 8.31 6.91 4.18 1.77 -.18 -1.97
. 138 -3.37 -3.84 -4.77 -4.77 -4.38 -3.37 -2.98 -1.586 -.57 -.18
. 149 .37 .37 .37 -1.83 -2.44 -3.37 -4.38 -4.38 -4.77 -4.38
. 142 -3.84 -1.97 -.57 1.3 3.17 4.57 5.97 6.44 6.44 S5.51
. 144 4.57 3.44 3.17 2.24 1.38 .83 .37 .37 1.38 2.24
. 1446 4.18 S.84 S.97 5.97 5.84  3.464 2.70 .83 -1.586 -2.98
. 148 -5.7 -8.84 -%.91 -18.85 -11.78 ~-18.85 -18.38 -8.98 -7.11 -5.24
. 158 -3.37 -2.44 -1.83 .83 2.24 3.464 S5.84 S5.51 5.97 S5.84
. 152 3.17 1.77 -.18 -1.56 -1.97 -1.58 -1.83 .37 .83 1.77
. 154 2.24 1.77 1.38 .37 -1.58 -2.44 -3.37 -3.84 -3.84 -3.37
. 158 -2.98 -2.44. -1.58 -1.83 -.57 -.18 .37 .37 .83 1.30
. 158 1.77 1.77 1.77 1.38 .83 .37 .37 .37 -.5?7 .37
. 160 1.30 2.24 3.44 4.10 4.1@ 3.17 2.24 1.38 .37 -.57
182 -.57 -.57 .37 1.30 2.78 3.44 4.1e 4.57 S.84 S.e4
. 164 4.57 4.18 3.44 2.24 .83 «.37 -1.83 -2.44 -2.44 -1.97
. 166 -1.58 -.57 1.38 2.24 2.78 2.70 2.76 2.24 1.77 1.39
. 168 .37 -.10 -.57 -1.83 -1.5¢ -1.58 -1.58 -1.58 -1.83 -.57
.178 .37 1.38 2.24 3.464 4.18 4.10 3.44 2.78 1.77 .37
172 -1.83 -1.56 -2.44 -2.44 -1.97 -1.97 -1.58 -1.83 -1.83 -1.83
.174 -.57 -.18 .37 .37 -.18 -.57 -.57 -1.56 -1.97 -1.97
. 178 -1.97 -1.58 -1.83 -.18 .37 1.30 1.38 1.38 1.30 .83
. 178 .37 -.18 .37 .37 -.18 -~-1.83 -1.58 -2.44 -1.97 -2.44
. 188 -1.97 -1.56 -1.59 -1.58 -1.58 -1.58 -1.58 -1.83 -.57 -.57
. 182 -.57 -.57 .37 -.10 .37 .37 .37 .37 .37 .37
. 184 .37 .37 .37 .37 -.18 -.57 -1.83 -.57 .37 1.38
- 186 2.24 2.24 2.7 2.24 1.27 .83 -.18 -1.83 -1.58 -1.58 -
.188 -1.586 -1.97 ~-1.97 -1.58 -1.58 -1.83 -1.63 -.18 .37 .37
.19e -83 .83 .83 .83 .37 .37 .37 -.57 -.57 -.57
. 192 -.57 -.57 -.10 -.57 -1.83 -1.83 -1.83 -1.83 -1.83 -.57
. 194 -.57 -.1@ -.57 -.57 -.57 -.10 .37 .37 .37 .37
- 196 .37 -.57 -.57 .37 -.18 -.18 -.57 -.57 -1.63 -1.83
. 198 -1.56 -1.56 -1.83 -1.83 -1.83 -.57 .37 -.18 -.18 -.57

Positive numbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 17 (CONT'D) VEHICLE ACCELERATION DATA — WYOMING WC—bk BARRICADE

G'S
TIME
. -0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 -0016 .0018
.286 -1.83 -1.58 -1.58¢ -2.44 -1.sg -1.58 -1.83 -.57 -.1e .37
.202 .37 1.38 1.38 1.306 .83 .83 .37 .37 .37 .37
.284 .37 .37 .37 .37 .37 .83 1.30 1.77 1.77 2.24
.286 1.77 -83 .83 -.18 ~-.57 -.57 -1.58 -1.58 -1.83 -.57
.288 -.18 .37 1.3e 1.77 2.78 3.17 3.64 3.17 2.7 2.24
.218 1.38 .37 -.57 -1.58 -2.98 -3.37 -4.30 -4.77 -5.24 -5.24
.212 =6.17 =6.17 -5.71 -5.71 -4.77 -3.84 -2.98 -1.S@ -.18 1.38
-214 - 2.78 4.18°° 4,57 5,84 S.84 S.04 4.57 4.18 3.64 2.7
.216 1.36 .83 -.18 -1.83 -1.56 -1.97 -2.44 -2.44 -2.98 -3.84
.218 -3.84 -4.38 -5.24 -5.24 -4.17 -6.17 -6.17 -5.71 -5.24 -4,38
.228 -3.37 -1.97 -i1.83 .37 1.36 2.24 2.70 3.17 3.17 3.17
.222 2.79 2.24 1.38 .83 -.18  -1.58 -1.97? -2.45 -2.9p -1.97
-224 -1.97 -1.58 -.57 .37 .37 .37 .37 .37 -.18 -.57
.2268 -1.83 -t.83 -.57 -.57 .37 .37 .83 1.30 2.24 2.78
-228 3.17 3.64 3.64 3.64 3.17 3.17 2.78 2.24 2.24 1.30
.238 1.30 1.38 .83 .83 1.38 1.38 1.38 1.30 1.77 1.77
.232 1.77 1.77 .83 .37 .37 .37 -.10 .37 .37 -.18
.234 .37 .37 .37 .83 1.36 1.77 1.77 2.24 2.24 2.78
-236 2.24 2.79 2.78 2.24 2.24 1.30 1.38 .83 .37 .37
.238 -.18 -.57 -.57 -.57 -.57 -.57 -.57 -.57 -.10 -.57
.246 -.57 .37 .37 .37 .37 .37 .37 .37 .37 .37
.242 .83 .37 .37 .37 .37 .37 .37 .37 -.18 -.5?7
.244 -.57 -.57 ~-1.863 -1.58 -1.58 -1.5g -1.83 -1.586 -1.S8 -1.83
.24¢4 -1.83 -.57 -.57 ~.57 -.57 -.57 -1.83 -.57 -1.e83 -.57
.248 -—~1.83 -1.83 -.57 -.57 -.18 .37 .37 .83 .83 .37
.258 .37 .37 .37 -.18 -.16 -.57 -1.83 -1.580 -1.58 -1.S8
-252 —-1.83 -1.83 -.57 .37 .37 .83 1.30 1.30 1.30 1.27
.254 1.72 1.77 1.77 1.30 1.38 .83 -83 .37 .37 .37
.25¢6 .83 .83 1.38 1.30 .83 .83 .83 .83 .37 .37
.258 .37 -.57 -.57 -1.83 -1.83 -.57 -.57 .37 .37 .37
268 .83 1.38 1.38 1.77 1.77 1.38 1.77 1.38@ .83 .37
262 -.18 -.57 -.57 -.57 -.57 -.57 -.57 -.57 -.57 .37
.264 .37 .37 .37 .37 .37 -.18 -.57 -1.83 -1.83 -1.83
L2886 -1.83 -.57 -1.e3 -.57 -.57 -.57 -.1@ -.10 .37 .37
.268 .37 .37 -.57 .37 -.57 -1.83 -.57 -1.83 -1.58 -1.S@
.279 —1.50° -1.97 -1.97 -1.S8 -1.S8 -1.83 -.57 -.57 -.1@e .37
272 .37 .37 .83, .37 .37 .37 .83 -.18 -.57 -.18
-274 -.10 -.18 -.18 .37 .37 -.18 . .37 .37 -.10 -.1e
276 -.57 -.57 -1.83 -1.83 -1.83 -1.58 -1.83 -.57 -.57 -. 10
.278 -.10 -37 -83 -83 1.30 1.38 1.38 .83 .37 .37
.288 .37 .37 -.18 -.57 -.57 -1.83 -1.83 -1.@3 -.18 -.18
.282 .37 .37 .37 .37 -.57 -.18 -.10 -.57 -.57 -.57
.284 —-1.83 -1.83 -.57 -.57 -.57 -.1@ -.57 .37 -. 10 .37
.284 .37 .37 -.57 -.57 -.57 -1.83 -1.5¢ -1.83 -1.5@ -1.83
.288 -1.83 -1.83 -.57 .37 .37 .37 .83 . .83 -83 .83
-298 .37 .37 .37 -.18 -.18 -.1e -.57 .37 -.10 .37
. 292 -83 .83 .83 1.386 1.30 1.38 .83 .83 .37 .37
.294 .37 .37 -.10 -.10 -.57 .37 .37 .37 .37 .37
.298 .37 .37 .37 .37 .37 .37 -.18 -.57 -.57 -.57
-298 -.18 .37 .37 .37 .37 .37 -37 -37 .37 .37
.380 -.57 -.18 .37 .37 .83 .83 .83 1.38 1.386 1.38
.3e2 1.77 1.3e 1.30 .37 -.18 -1.83 -.57 -.57 -.57 -.18
.384 -.57 -.57 -.57 -1.83 -1.83 -1.63 -.57 .37 1.38 2.78
.3688 3.17 2.7 2.70 1.77 -83 .37 -.18 -.57 -.57 -.57
.3e8 —1.83 -1.58 -1.58 -1.97 -1.5g -1.83 ~.18 .83 1.30 1.77
.318 1.77 1.727 1.30 .83 .37 .37 -.57 -1.58 -1.5@ -2.44
.312 -2.44 -2.44 -1.83 -.57 .37 .83 1.380 2.24 2.24 2.24
.314 2.24 1.77 1.38 .37 -.57 -1.83 ~-1.5¢ -2.44 -3.37 -3.37
-316 -2.44 -1.97 -.57 .37 1.77 1.77 2.249 2.24 2.24 2.24
.318 2.24 1.77 1.30 .37 -.18 -1.83 -1.58 -1.56 -1.5@ -1.83
-328 -.57 ~-.18 .37 .37 .37 .83 .83 .37 .83 .37
.322 -.18 -.18 -.57 -.57 -1.83 -1.83 -.57 -t1.e2 -.57 .37
.324 -.18 .83 -83 .83 .83 .83 .37 .37 -.18 -.57
-326 -.57 -.57 -.57 -.57 .37 .37 .37 .37 .37 . .37
328 -83 .83 .37 .37 -.57 -1.83 -1.83 -1.586 -1.82 -1.83
.338 -1.83 -1.03 -.57 -.57 .37 .37 .37 .37 .37 .37
-332 .37 .37 -.10 -.57 -1.83 -.97 -.57 -.57 -.57 -.57
-334 .37 .83 .83 .83 1.30 .83 .83 .37 .37 -.57
.336 -1.83 -1.83 -1.83 -1.83 -1.83 -.57 -.18 .37 .37 .83
.338 -383 1.38 1.38 .83 1.38 .37 .37 .37 .37 .37
.348 .37 -.18 -.10 .37 .37 .37 .37 -.18 .37 .37

Positive numbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (decezfratron).
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TABLE 18 OCCUPANT VELOCITY — WYOMING WC-4 BARRICADE

INCHES/SECOND
TIME

.0000 .0002 .0004 .0006 .0008 .0010 .0012 .0O014 .0016 .0018
.eée .83 .82 -.82 -.83 -.84 -.85 -.85 -.86 -.87 -.8e8
.862 -.12 -.16 -.21 -.25 -.38 -.38 -.31 -.32 -.29 -.28
.864 -.23 -.21 -.18 -.15 -.12 ~-.89 -.86 .80 .83 .86
.866 .89 .11 .11 .18 .89 .88 .88 .87 .82 .82
.848 .81 .84 .86 .e9 .12 .15 .18 .21 .23 .19
.878 .22 .25 .24 .28 .19 .14 .18 .89 .89 .88
.872 .21 .31 .42 .48 .54 .57 .48 .63 -3 IX-34
.874 .71 .74 .78 .65 .58 .Se .42 .34 .22 .16
.876 -.081 -.13 -.24 -.29 -.26 -.20 -.082 .22 .58 .75
.878 .99 1.17 1.27 1.26 1.14 .95 .73 .51 .32 .17
.0886 .09 .84 .83 .83 .82 .81 .84 .87 .18 .16
.882 .19 .25 .28 .29 .16 -.83 -.29 -.59 -.85 -1.83
.884 -1.11 -1.89 -.99 -.89 -.82 -.79 -.21 -1.20 -1.68 -2.41
.886 -3.32 -4.41 -5.57 -6.77 -7.82 -8.62 -%9.17 -9.54 -9.84 -18.24
.88} -18.98 —-11.81 -12.93 -14.13 -15.26 -16.13 -16.75 -17.88 -17.24 -17.35
.890} —-17.61 -18.82 -18.57 -19.26 -19.95 -28.61 -21.16 -21.53 -21.71 -21.69
.892] -21.51 -21.16 -28.77 -208.42 -28.25 -206.36 -28.77 -21.39 -22.19 -23.646
.894} -23.86 -24.52 -24.92 -25.11 -25.68 -24.91 -24.59 -24.13 -23.66 -22.96
.896] -22.21 -21.35 -20.46 —-19.68 —-18.96 —-18.53 -18.32 -18.33 -18.52 -18.74
.898} -18.93 -19.85 -19.82 -18.88 -18.64 -18.28 -17.98 -17.51 —-17.15 -16.91
.180] —-16.77 —16.71 —16.68 -16.65 —-16.5%9 —-16.41 —-16.18 -15.71 -15.25 —-14.79
182} -14.43 -14.19 -14.82 -13.95 -13.92 —-13.89 -13.87 -13.87 -13.95 —-14.83
184} -14.19 -14.37 -14.43 -14.93 —15.19 -15.41 -15.68 -15.75 -15.87 -15.95
1848} -15.99 —-15.93 -15.83 -15.66 —15.41 -15.17 -14.99 -14.93 —-14.97 -15.89
.18e8] -15.24 -15.43 -15.58 -15.78 -15.74 -15.78 —-15.86 -15.94 -16.86 —15.21
110} -14.48 —16.59 -16.78 -16.82 -17.81 —-17.23 -17.56 —-17.97 -18.45 -18.96
.112] -19.47 -19.98 -28.446 -28.98 —~21.38 -21.82 -22.28 -22.66 -23.88 -23.29
.114} -23.52 -23.78 -23.82 -23.97 -24.18 -24.38 -24.64 -24.98 -25.16 -25.35
.116] -25.58 -25.58 -25.63 -25.60 -25.58 -25.33 -25.12 -24.84 -24.48 -24.13
118} -23.78 -23.58 -23.33 -23.22 -23.28 -23.28 -23.3%9 -23.47 -23.48 -23.42
.120) -23.24 -23.03 -22.79 -22.51 -22.23 -21.91 -21.59 -21.35 -21.18 -21.68
.122) -21.12 -21.31 -21.68 -22.15 -22.67 -23.87 -23.37 -23.52 -23.49 -23.32
.124] -23.88 -22.461 -22.15 -21.62 -28.98 -206.38 -19.82 -19.85 -18.55 -18.28
128 -17.96 -17.93 -18.88 -18.41 -18.82 -19.29 —-19.78 -19.99 -28.11 -28.85
.128} -19.84 —-19.5% -19.24 -18.96 —-18.75 -18.61 —-18.55 -18.63 -18.92 -12.36
.128] -19.99 -28.79 -21.73 -22.64 -23.44 -23.9%9 -24.25 -24.15 -23.76 -23.12
.132f -22.38 -21.33 -28.37 -19.44 -18.54 —-17.79 -17.26 -17.85 -17.24 -17.98
.134] -18.91 -2@0.22 -21.71 -23.27 -24.72 -25.99 -27.84 -27.88 -28.32 -28.61
.1358] -28.58 -28.34 -27.81 -27.17 -26.52 -25.99 -25.47 -25.54 -25.54 -25.7¢
.138] -25.96 -26.25 -26.62 -26.99 -27.32 -27.58 -27.81 -27.92 -27.97 -27.97
.148] -27.95 -27.92 -27.89 -27.97 -28.16 -28.42 -28.75 -29.88 -29.45 -29.78
.142] -20.88 -30,.23 -38.27 -38.17 -29.93 -29.58 -29.12 -28.62 -28.12 -27.70
.144) -27.34 -27.86 -26.82 -26.64 -26.54 -26.48 -24.45 -26.42 -26.32 -26.15
.146] -25.83 -25.44 -24.98 -24.52 -24.13 -23.85 -23.44 -23.58 -23.49 -23.92
.148{ -24.36 -24.98 -25.75 -256.58 —27.49 -28.33 -29.13 -29.82 -38.37 -38.78
.158| -31.84 -31.22 -31.30 -31.24 -31.87 -38.79 -38.48 -29.97 -29.51 -29.12
.1524 -28.88 -28.74 -28.75 -28.87 -29.82 -29.13 -29.21 -29.18 -29.12 -28.98
.154] -28.81 -28.47 -28.57 -28.55 -28.66 -28.85 -29.11 -29.41 -29.78 -29.94
.156] -38.19 -38.37 -38.4%9 -38.57 -38.61 -38.462 -38.59 -38.57 -30.58 -38.48
.158} -28.28 -38.13 -29.99 -29.89 -29.83 -29.88 -29.77 -29.74 -29.78 -29.76
.le8) -29.68 -29.48 -29.20 -28.89 -28.57 -28.32 -28.15 -28.85 -28.82 -28.87
162} -28.11 -28.15 -28.13 -28.82 -27.82 -27.54 -27.22 -28.87 -26.48 -26.89
.164) -25.73 -25.42 -25.14 -24.96 -24.98 -24.87 -24.95 -25.14 -25.33 -25.48
L1686} -25.48 -25.64 -25.54 -25.37 -25.16 -24.95 -24.74 -24.57 -24.43 -24.33
.148] -24.38 -24.31 -24.35 -24.43 -24.55 -24.67 -24.78 -24.98 -24.98 -25.82
.178) -24.99 -24.89 -24.72 -24.44 -24.12 -23.88 -23.52 -23.32 -23.18 -23.15
.172) -23.23 -23.35 -23.53 -23.72 -23.87 -24.83 -24.14 -24.22 -24.38 -24.38
.174} -24.43 -24.43 -24.40 -24.38 -24.38 -24.43 -24.47 -24.59 -24.74 -24.89
.176} -25.84 -2S5.16 -25.24 -25.25 -25.22 -25.12 -25.82 -24.92 -24.82 -24.75
.178) -24.72 -24.73 -24.78 -24.67 -24.48 -24.76 -24.88 —-25.87 -25.22 -25.41
.188) -25.586 -25.67 -25.79 -25.91 -26.82 -26.14 -246.25 -26.33 -26.38 -26.42
182} -26.47 -26.51 -26.48 -26.49 -26.46 -26.43 -26.48 -26.38 -26.35 -26.32
.184| -25.29 -26.26 -26.23 -26.28 -26.21 -26.26 -26.34 -26.38 -26.35 -26.25
. 186} -26.88 -25.91 -25.78 -25.52 -25.39 -25.32 -25.33 -25.41 -25.53 -25.64
.188) —-25.78 -25.91 —-26.88 -26.18 -26.29 -26.37 -246.45 -26.46 -26.43 -26.41
.198} -26.34 -26.28 -26.21 -26.15 -26.12 -26.89 -26.86 -26.11 -26.15 -26.19
.192] -26.24 -26.28 -26.29 -26.33 -26.41 -26.49 -26.57 -26.65 -26.73 -26.78
.194} -26.82 -26.83 -26.87 -26.92 -26.96 -26.97 -26.94 -26.91 -26.88 -26.85
.198) -26.83 -26.87 -26.91 -26.88 -26.89 -246.98 -26.94 -26.99 -27.87 -27.15
1981 -27.26 -27.38 -27.46 -27.54 -27.82 -27.486 -27.63 -27.64 -27.65 -27.69

Positive nunmbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration). '

127



TABLE 18 (CONT'D) OCCUPANT VELOCITY — WYOMING WC—4 BARRICADE

INCHES/SECOND

TIME

-0000 .0002 .0004 .0006 .0008 .0010 -0012 .0014 .0016 .0018
-2086) -27.77 -27.8% -28.81 ~28.19 -28,31 -28.42 -28.58 ~-28.55 -28.56 -28.53
-282} -28.56 -2B8.48 -28.38 -28.28 -28.13 -28.87 -28.84 -28.81 -27.98 -27.96&
-284] -27.93 -27.98 -27.87 -27.84 -27.81 =-27.75 -27.65 -27.51 -27.38 -27.2@
<266} -27.87 -27.88 -26.94 -26.95 -26.99 -27.83 -27.15 -27.27 -27.35 -27.39
<288) -27.4@ -27.37 -27.27 -27.13 -26.92 -26.48 —26.4¢ -26.1% -25.94 -25.77
<218} -25.67 -25.64 -25.69 -25.86 -26.83 -26.29 ~26.62 -26.99 -27.39 -27.86
-212) -28.27 -28.75 -29.19 -29.63 -36.80 -36.29 -38.52 -36.63 -38.64 -36.54
-214} -38.33 -36.82 -29.66 -29.27 -28.89 -28.5@ -28.14 -27.83 -27.55 -27.34
2216) —27.24 -27.17 -27.18 -27.26 -27.38 -27.53 =27.72 -27.96 -28.13 -28.42
-218) -28.72 -29.85 -29.4& -29.84 -36.34 -308.81 -31.29 -31.73 -32.14 -32.47
226 -32.73 -32.&8 -32.96]-32.93[—32.83 -32.66 -32.45 -32.21 -31.9& -231.72
-22Z) -31.51 -31.34 -31.23 -31.17 -31.18 -31.29% -31.45 -31.63 -31.8& -32.01
.224) -32.16 -32.28 -32.32 -32.29 -32.27 -32.24 -32.21 -32.18 -32.19 -32.23
-2261 -32.31 -32.29 -32.44 -32.48 -32.45 -32.42 -32.36 -32.26 -32.68 -31.88
-228) -31.63 -31.35 -31.87 -38.79 -36.54 -30.36 —36.65 ~29.92 -29.75 -29.64
-238] -29.54 -29.44 -29.38 -29.32 -29.21 -29.11 -29.81 -28.91 -28.78 -28.44
.232) -28.5@8 -28.37 -28.3@ -28.27 -28.25 -28.22 -28.23 -28.28 -28.17 -28.18
-234) -28.15 -28.12 -28.89 -28.83 -27.93 -27.7% =27.65 -27.48 -27.31 -27.16@
<236) —26.93 -26.72 -26.51 -26.34 -26.16 -26.06 =25.96 -25.9@ -25.87 -25.84
-238] —-25.85 -25.89 -25.94 -25.98 -26.82 -26.87 ~26.11 -26.16 -26.16 -26.21
22404 —26.25 -26.22 -26.19 -26.17 -26.14 -26.11 ~26.88 -26.85 -26.82 -26.880
.242}) -25.93 -25.98 -25.88 -25.85 -25.82 -25.7¢ -25.76 -25.73 -25.74 -25.79
-2441 -25.83 -25.87 -25.95 -26.87 -26.18 -24.36 —26.38 -26.58 -26.61 =26.69
2286} —26.77 -26.82 -26.8& -26.98 -26.95 -26.99 -27.87 -27.11 -27.19 -27.24
<248) -27.32 -27.48 -27.44 -27.49 -27.49 —27.46 -27.44 -27.37 -27.31 -27.26
-258) -27.25 -27.22 -27.19 -27.28 -27.21 =27.25 -27.33 -27.45 -27.56 -27.68
-2524 -27.76 -27.84 -27.88 -27.86 -27.83 =27.76 -27.66 -27.58 -27.46 -27.33
-294§ -27.19 -27.85 -26.92 -26.82 -26.71 -26.65 —26.5% -2&6.5¢ -24.52 -24.5@
2256} ~26.844 -26.37 -26.27 -26.17 -26.11 -2&.84 -25.98 -25.91 -25.88 -25.6¢
-2581 -25.83 -25.87 -25.92 -26.86 -26.86€ -24.17 —26.16 -26.13 -26.11 -26.0€
<2661 -26.81 -25.91 -25.81 -25.68 -25.54 -25.44 -25.38 -25.28 -25.14 -25.11
-2624 -25.12 -25.16 -25.280 -25.25 -25.2% -25.34 -25.38 -25.42 -25.47 -25.44
-264] -25.41 -25.38 -25.35 -25.33 -25.3@8 -25.21 ~25.35 -25.43 -25.%51 -25.5¢
22661 -25.67 -25.71 -25.79 -25.84 -25.88 -25.92 -25.93 -25.94 -25.91 -25.8¢
£268} -25.85 -25.83 -25.87 -25.84 -25.88 —25.96 -26.61 -26.89 -26.28 -24.32
<278 -26.44 -26.59 -26.74 -26.86 -26.97 -27.85 -27.1@ -27.14 -27.15 -27.12
272 -27.89 -27.86 —27.68 -26.97 -26.94 -26.91 -26.85 -26.86 -26.96 -26.91
2274] -26.91 -26.92 -26.93 -26.98 -26.87 -2&.88 -26.85 -26.82 -26.83 -26.84
22761 -26.88 -26.93 -27.61 -27.89 -27.17 -27.28 =27.36 -27.41 -27.45 -27.4¢
-278) -27.47 -27.44 -27.37 -27.31 -27.21 —27.11 -27.81 -26.94 -26.91 -2¢4.89
-2BB) -26.86 -26.83 -24.84 -26.88 -26.92 -27.86 -27.88 -27.16 -27.17 -27.1¢
-2821 -27.15 -27.12 -27.89 -27.87 -27.11 —27.12 -27.13 -27.17 -27.21 -27.264
-284) -27.34 -27.47 -27.46 -27.58 -27.55 —27.56 -27.686 -27.57 -27.S58 -27.55
-286] -27.52 -27.49 -27.54 -27.58 -27.43 -27.71 -27.82 -27.%2 -28.82 -28.18
-288) -28.18 -26.26 -28.386 -2B8.27 -28.24 —28.22 -28.15 -28.89 -28.82 -27.96
-298 -27.93 -27.96 -27.87 -27.88 -27.8% —27.98 -27.94 -27.91 -27.92 -27.89
-292) -27.83 -27.7¢4 -27.78 -27.68 -27.58 =27.48 -27.33 -27.27 -27.24 -27.21
-2941 -27.18 -27.15 -27.16 -27.17 -27.21 —27.18 -27.16 -27.13 -27.16 -27.@7
-2961 —27.84 -27.81 -26.99 -26.96 -26.93 —26.98 -2£.91 -2£.95 —-27.8@ -27.@4
-298] -27.85 -27.82 -26.99 -26.96 -26.93 —26.91 -26.88 -26.8B5 -26.82 -26.79
-388} -26.84 -26.84 -26.82 -26.79 -26.72 —26.66 -26.59 -26.49 -26.39 -26.29
-382] —26.16 -26.86 -25.96 -25.93 -25.93 —26.81 -26.86 -26.18 -2£.15 -26.15
-3084} -24.28 -26.24 -26.28 -26.36 -26.44 —26.52 -26.57 -24.54 -26.44 -26.22
-386] -25.99 -25.78 -25.57 -25.43 -25.37 -25.34 -25.35 -25.3% -25.43 -25.4¢
-368] -25.56 -25.67 -25.79 -25.94 -2£.84 -26.14 ~26.15 -26.68 -25.98 -25.84
.318) -25.71 -25.57 -25.47 -25.41 -25.3§ -25.35 -25.3%9 -25.51 -25.63 -25.81
-312) -26.68 -268.19 -26.27 -26.31 -26.28 —26.22 -26.12 -25.95 -25.77 -25.68@
-314] -25.43 -25.29 -25.19 -25.16 -25.21 -25.29 -25.48 -25.59 -25.85 -26.11
2316} —26.38 -26.45 -26.5@ -26.47 -26.33 —26.19 -26.62 -25.85 -25.68 -25.5@
-318] -25.33 -25.19 -25.09 ~25.87 -25.87 -25.15 -25.27 -25.29 -25.5@8 -25.58
2328} -25.62 -25.63 -25.66 -25.5¢ -25.55 -25.48 -23.42 -25.3% -25.33 -25.3@
-322) -25.31 -25.31 -25.36 -25.48 -25.48 -25.5¢ -25.68 -25.68 -25.72 -25.7@¢
-324} -25.71 -25.44 -25.58 -25.51 -25.45 -25.36 -25.36 -25.23 -25.34 -25.3€
-326] -25.42 -25.47 -25.51 -25.55 -25.53 —25.58 -25.47 -25.44 -25.41 -25.38
+328f -25.32 -25.26 -25.23 -25.28 -25.24 -25.32 -25.46 -25.52 -25.68 -25.6€
-338] -25.76 -25.84 -25.88 -25.93 -25.9@ -25.87 -25.84 -25.81 -25.78 -25.76
-332} -25.73 -25.76 -25.71 -25.75 -25.82 -25.67 —25.92 -25.96 -26.61 -26.85
-334] -26.82 -25.94 -25.8% -25.83 -25.73 =25.66 -25.68 -25.57 -25.54 -25.59%
+336} -25.67 -25.75 -25.82 -25.98 -25.98 -26.83 -26.84 -26.81 -25.98 -25.92
-338f -25.85 -25.75 -25.45 -25.59 -25.48 -25.46 -25.43 -25.48 -25.27 -25.34
-348f —-25.31 -.16@ -.10 .37 .37 .37 .37 -.18 .37 .37

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 19 OCCUPANT DISPLACEMENT — WYOMING WC-4 BARRICADE

INCHES
TIME

-0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.8649 .88 .8% .8X -.8% -.8% -.08¥% -.8% -.08% -.8% -.0¥
.862 -.e8 -.8% -.8% -.8% -.8% -.8% -.8% -.8% -.8% -.6%
.864 -.808 -.8% -.8% -.8% -.8x -.8x -.6% -.8% -.8% -.8%
.866 -.e0 -.8% -.0% ~.8% -.0% -.8X% -.0% -.8% -.8% -.6%
.848 ~.e8 -.08% -.0% -.8% -.8% -.0% -.8% -.8% -.8% -.6%
.e7e -.80 -.8X% -.8% -.8% -.8% -.8% -.8% -.8% -.0x -.9%
.872 .88 .8x .0X% .8x .Bx .8X .8% .8¥ .8X% LB%
.874 .88 .88 .60 .80 .68 .68 .e0 .88 .80 .68
L8764 .80 .88 .00 .ee .88 .ee .60 .86 _ .88 .66
.e78 .88 .88 .68 .68 .80 N:I] .68 .68 .88 .68
.886 .88 .80 .88 .e@ .68 .89 .60 .88 .88 .86
.682 .88 .88 .68 .88 .80 .80 .00 .ee .88 .89
.684 .88 .ee .88 .80 .08 .88 .80 .88 .88 .68
.886 .88 -.8% ~.88 -.80 —-.88 -.91 -.81 -.81 -.81 -.81
.e88 -.82 -.82 -.82 -.82 -.83 -.83 -.83 -.84 -.084 -.84
.898 -.8s -.85 -.85 -.86 -.86 -.87 -.87 -.88 -.88 -.88
.892 -.89 -.89 -.1@ -.18 -.18 -.11 -.11 -.12 -.12 -.13
.8%94 -.13 -.14 -.14 -.15 -.15 -.16 -.16 -.17 -.17 -.17
.896 -.18 -.18 -.19 =19 ~.20 —-.28 -.28 -.21 -.21 -.21
.898 -.22 -.22 -.23 -.23 -.23 -.24 -.24 -.24 -.25 -.25
.100 -.25 -.26 -.26 -.26 -.27 -.27 -.27 -.28 -.28 -.28
L1682 -.29 -.29 -.29 -.29 -.30 -.38 -.38 -.31 -.31 ~-.31
.184 -.31 -.32 -.32 -.32 -.33 -.23 -.33 -.33 -.34 -.34
. 188 -.34 -.35 -.35 -.35 -.38 -.36 -.36 -.37 -.37 -.37
.188 -.38 -.38 -.38 -.38 -.39 ~.39 -.39 -.40 -.4e -.40
.11e -.41 -.41 -.41 -.42 -.42 -.42 -.43 -.43 -.43 -.44
.112 -.44 -.45 -.45 -.45 -.46 -.46 -.47 -.47 -.48 -.48
.114 -.49 -.49 -.56 -.58 -.51 -.51 -.51 -.52 -.52 -.53
L1168 -.54 -.54 -.55 -.55 -.56 -.58 -.57 -.57 ~.58 ~-.58
.118 -.59 -.59 -.59 -.60 -.58 -.61 -.61 -.42 -.62 -.63
. 120 -.43 -.44 -.44 -.45 -.85 -.65 —. &4 -.68 -.47 -.67
. 122 -.68 -.68 -.68 .49 -.69 -.70 -.70 -.71 -.71 -.72
. 124 -.72 -.73 -.73  -.73 -.7 -.74 -.7 -.75 -.75 -.76
L1268 -.76 -.74 -.77 -.77 -.78 -.78 -.78 -.79 -.79 -.38
.128 -.30 -.80 -.81 -.81 -.81 -.82 -.82 -.83 -.83 -.83
.138 -.84 -.84 -.85 -.85 -.86 -.86 -.87 -.87 -.87 -.88
. 132 -.88 -.89 -.89 -.%a -.%98 -.98 -.91 -.91 -.91 -.92
.134 -.92 -.93 -.93 -.93 -.94 -.94 -.95 -.96 -.98 -.97
.136 -.97 -.98 -.98 -.99 -.99 -1.8@ =-1.88 -1.81 ~-1.81 -1.@2
.138 -1.83 -1.83 -1.84 -1.864 -1.85 -1.85 -1.8& -1.8&4 -1.87 -1.87
. 140 -1.88 -1.€9 -1.89 -1.18 -1.18 -1.1% -1.11 =-1.12 -1.13 -1.13
.142 -1.14 -1.14 -1.15 -1.16 -1.16 =-1.,17 -1.17 =-1.18 -1.18 -1.19
. 144 -1.26 -1.28 -1.21 =-1.21 -1.22 -1.22 -1.23 =-1.23 -1.24 -1.24
. 144 -1.25 -1.25 -1.26 -1.28 -1.27 =-1.27 -1.28 -1.28 -1.29 -1.29
. 148 -1.38 -1.38 -1.31 ~-1.31 -1.32 -1.32 -1.33 -1.34 -1.34 -1.35
.158 -1.35 =-1.36 -1.37 -1.37 -1.38 -1.39 -1.39 -1.46 -1.48 -—1.41
. 152 -1.41 -1.42 -1.43 -1.43 -1.44 -1.44 -1.45 -1.46 -1.46 -1.47
. 154 -1.47 -1.48 -1.48 -1.49 -1.S8 -1.58 -1.51 -1.51 -1.52 -1.52
. 156 -1.583 -1.54 -1.54 -1.55 -1.58 -1.546 -1.S7 -1.57 -1.58 -1.59
.158 —1.5%  -1.68 -1.68 -1.61 =-1.62 -1.62 -1.63 -1.63 -1.64 -1.65
. 140 —1.65  -1.66 -1.66 -1.67 -1.67 -1.68 -1.6% -1.6% -1.78 -1.78
.182 -1.71 =1.71 -1.72 -1.73 -1.73 -1.74 -1.74 -1.75 -1.75 -1.76
. 164 -1.76 -1.77 -1.77 -1.78 =-1.78 -1.79 -1.79 -1.88 =-1.88 -1.81
L1686 -t.81 -1.82 -1.82 -1.83 -1.83 -1.84 -1.84 -1.85 -1.85 -1.8&
. 148 -1.86 -1.87 -1.87 -1.88 -1.88 -1.89 -1.89 -1.98 -1.98 —1.91
.178 —1.91 -1.92 -1.92 -1.93 -1.93 -1.94 -1.94 -1.95 -1.95 -1.9&
172 -1.96 -1.96 =-1.97 -1.97 -1.98 -1.98 =-1.99 -1.99 -2.88 -2.88
.174 -2.81 -2.81 -2.82 -2.82 -2.83 -2.83 -2.84 -2.94 -2.85 -2.85
176 ~2.86 -2.88 -2.87 -2.87 -2.88 -2.88 -2.89 -2.89 -2.18 -2.1@
.178 -2.11 -2.11 -2.12 -2.12 -2.13 -2.13 -2.14 -2.14 -2.15 -2.15
. 188 -2.16 -2.16 -2.17 -2.17 -2.18 -2.18 -2.19 -2.19 -2.28 -2.28
.182 -2.21 -2.21 -2.22 -2.23 -2.2 -2.24 -2.24 -2.25 -2.25 -2.26
. 184 —2.26 -2.27 -2.27 -2.28 -2.28 -2.29 -2.29 -2.38 -2.38 -2.31
.186 -2.31 -2.32 -2.33 -2.33 -2.34 -2.34 -2.35 -2.35 -2.36 -2.36
.188 -2.37 -2.37 -2.38 -2.38 -2.39 -2.39 -2.48 -2.48 -2.41 -2.41
.198 -2.42 -2.42 -2.43 -2.43 -2.44 -2.44 -2.45 -2.446 -2.46 -2.47
.192 —2.47 -2.48 -2.48 -2.49 -2.49 -2.58 -2.58 -2.51 -2.51 -2.52
.194 -2.52 -2.53 -2.53 -2.54 -2.55 -2.55 -2.56 -2.56 -2.57 -2.57
. 196 ~2.58 -2.58 -2.59 -2.59 -2.66 -2.68 ~-2.61 -2.62 -2.62 -2.&3
.198 T2.63 -2.64 -2.84 -2.65 -2.85 -2.466 -2.66 ~-2.67 -2.68 -2.08

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 19 (CONT'D) OCCUPANT DISPLACEMENT — WYOMING WC-4 BARRICADE

INCHES
TIME} 0000 .0002 .ooos o006 0008 .0010 .0012_ .001k .0016 .0018
0] 257 287 2.7 —2.78 —2.71 2.7z —2.75 <295 2 os ~2.74
Ses| I2:74 -2.75 -2.76 -2.76 -2.77 -2.77 -2.78 -2.78 -3 99 -2 o8
"204] D2-88 -2.81 -2.81 -2.82 -2.82 -2.83 -2.83 -2.69 —o o4 -2.85
(284l T2.86 -2.8¢ -2.87 -2.87 -2.88 -2.88 -2.89 -2.89 -o o8 -2.98
(298] T2-91 -2.91 -2.92 2,93 -2.93 -2.94 _2.94 -3.99 -5 o8 -2.96
(28] D296 -2.97 -2.97 -2.98 -2.98 -2.95 -2.99 -s.08 -2 o9 -3.81
22| 382 3.2 -3.83 -3.83 -3.84 -3.85 -3.05 -3.66 -5 g4 -3.07
‘2ia] 13-88 -3.08 -3.09 -3.89 -3.16 -3.11 -3.11 -3.12 9 09 -3.13
2lel 3-13 -3.14 -3.14 3015 -301s 3016 317 Calys alia -3.18
(2181 T3-17 -3.19 -3.20 -3.21 -3.21 -3.22 -3.22 -3.25 -9 0 -3.24
(2291 3:25 -3.2¢ -3.26 -3.27 -3.28 -3.28 -3.29 -3.39 -5 e -3.31
‘2221 ©3.32 -3.32 -3.33 -3.33 -3.34 -3.35 -3.35 -3.38 -9 o0 -3.37
(2241 3:38 -3.38 -3.35 -3.48 -3.48 -3.41 _3.42 _3.45 _o on -3.44
‘226 -3.34 -3.45 -3.46 -3.46 -3.47 -3.48 -3.45 -3 45 _o 4o -3.s8
"228] 73.51 -3.51 -3.52 -3.53 -3.53 -3.54 -3.54 -3.98 o oy -3.56
‘Z38] 357 -3.57 -3.58 -3.59 3059 -3.s0 -3.60 -3.31 o 2 -3.462
1232] -3.63 -3.63 -3.64 -3.64 -3.65 -3.65 -3.65 -3.95 _o o) -3.48
‘23] C3.68 -3.69 -3.69 :3.78 -3.76 -3.71 -3.72 -a.9% 9 o4 -3.73
23] 3:74 o374 -3.75 -3.75 3076 3176 “3i77 3.99 _aiog L2723
2| 3078 -3.79 -3.88 -3el -3.81 -3le2 -3.82 -3.08 -9 09 _o a0
Zao] 3:84 -3.85 -3.85 -3.86 -3.86 -3187 -3.87 -3.80 _5.80 o o
292] 12:87 -3.%8 -3.90 -3.91 3091 -3.92 -3.93 _3.90 _3 99 -3 o0
284 395 -3.95 -3.96 -3.96 -3.97 -3.97 _3.95 -3.99 o on -3.99
(236l C3.80 -4.08 -4.01 -4.61 -2.02 -4.03 -4.05 -4.00 o o0 -a.85
.248 -4.85 -4.86 -4.86 -4.@7 -4.87 -4.83 -4.89 -4.89 -4.18 -4.10
.258 -4.11 -4.11 -4.12 -4,12 -4.13 -4.13. -4.14 -4.15 -4.15 -4.18%
.252 -4.14 -4.17 -4.17 -4.18 -4.18 -4.19 -4.20 -4.28 -4.21 -4.21
.254 -4 .22 -4.,22 -4.23 -4.23 -4.24 -4.24 -4.25 =-4.25 -4.2& -4.27
.256 -4.27 -4.28 -4.28 -4.29 -4 .29 -4.30 -4.3e -4.31 -4,31 -4.32
.258 -4.,32 -4 .33 -4.33 -4.34 -4.34 -4 .35 ~-4.35 -4.3% -4.34 -4.37
. 260 -4.37 -4.,38 -4.39 -4.39% -4.48 -4.48 -4.41% -4.41 -4.42 -4.42
282 -4.43 -4.43 -4.44 -4.44 -4.45 -4.45 -4.46‘ -4.46 -4.47 -4.47
.264 -4.48 -4.48 -4.49 -4.49 -4.58 -4.58 -4.51 -4.51 -4,52° -4.52
L2648 -4.53 -4.53 -4.54 -4 .54 -4.55 -4.55 -4.568 -4.56 -4.57 -4 .57
.268 -4.5 -4.58 -4.59 -4.59 —4.486 -4.48 -4.61 -4.62 -4.42 —-4.,43
.2786 —-4.43 -4.64 -4.54 -4.45 -4 .85 -4.68 -4 .48 e IY-Y4 -4,67 -4 .48
272 -4.68 -4 .49 -4.78 -4.78 -4.71 -4.71 -4.,72 -4.72 -4.73 -4.73
.274 -4.74 -4.74 -4.75 -4.75 -4.76 -4.,77 -4.77 -4.7 -4.,78 -4.,79
276 -4.79 -4.88 -4.88 -4.81 -4.81 -4.82 -4.83 -4.83 “4.84 -4.84
.278 -4.85 -4.85 -4.8¢ -4.8¢% -4.87 -4.87 -4.88 -4.89 -4.89 ~-4.98
.288 -4.98 -4.91 -4.91 -4 .22 -4.92 -4.93 -4.93 -4.94 -4.94 -4.95
292 T3-%6 -a.96 -4.97 497 —al58 -al98 —a.95 -a.99 o e -5. @0
eal 3-8l -5.82 -S.e2 -S.63 5163 -5.64 -5.04 -5.05 _o oo -5. 06
2a] 1388 T3-07 -S.es -sies -Sles —sles _5.16 -5 15 o0 -5.11
Ses| 12712 73413 -S.13 544 -S04 5i15 5015 _ais _olib -5.17
278l T5-18 -s.18 -s.19 -sli9 -SI20 -5.20 _3.21 ol as -5.22 -5.23
(272 73-23 -5.24 -5.24 -5.25 -5.25 -5.26 -3.27 -5 o2 -5.28 -s5.28
(274) 13-29 -5.29 -5.38 -538 -5.31 -5.31 -5.35 _o.22 -5.33 -5.34
(2761 0339 -5.35 -5.35 -5.3¢ -5.36 -5.37 -3.35 o oo -5.38 -5.3%
el 2-d8 -S.98 -S.a1 541 5042 -5.a2 _5.45 -5.45 _o.o0 -S.a4
(3681 3:85 -5.95 -5.46 -5.47 -5.47 -5.48 -5.48 o a0 -5.49 -5.s0
Soa] 2:3% 73.51 -5.51 -5.52 -SIs2 -5.53 _5.55 -5.94 ooy -5.55
'304) 7555 -5.56 -5.56 -5.57 -5.58 -5.58 -5.90 _o oo -5.60 -5.s8
o] 361 T3.61 -5.62 5,62 5163 -5.63 -5.44 -5.84 o oo -5.65
"308] ©5.66 -5.66 -5.67 -5.67 -5.48 -5.48 -5.45 —o o -5.786 -5.78
319 5.7t o572 o572 -5173 5173 5.74 _a.va o o0 -5.75 -5.76
512 2016 03.77 -5.77 -5.78 5178 -5.75 _5.79 -a.4s o oo -5.81
‘3141 -S.81 -5.82 -5.82 -5/83 -5.83 -5.64 -5.64 _o oo -5.85 -5.84
(316 -5.86 -5.87 -5.87 -5.88 -5.89 -3.85 -3.90 _o. o0 -5.91 -5.91
3181 5.92 -5.92 -5.93 -5193 _Si54 _3.94 _a .99 _o o0 -5.96 -5.94
ool 2057 -3.97 -5.98 5198 5195 -5.95 -2.e0 -2es ool -4.81
(322] 76.82 -8.02 -6.63 -4.03 -5.04 -5.04 —¢ 09 —o oo -6.86 -6.06
(3231 T6:87 -6.87 -6.68 -6.08 -5.09 -5.09 -¢ .15 —u e —6.11 -6.11
(326l 612 -6.12 6,13 6114 6114 .15 g 18 el i0 —6.16 -6.17
el D617 cse1e —6.18 619 619 _slze _eiza -g ey o3¢ -&.22
Saa| 16022 7623 -6.23 624 -6l24 -s.25 _¢l25 _e.ns 72! -6.27
(332] 18:27 -6.28 -6.28 -6.29 -4.29 -4.30 _¢.28 o 20 -6.31 -4.32
.33% -6.32 -6.33 -4.349 -6.34 . -46.25 -46.35 -6.36 -6.36 -6.37 -6.37
(336l T6:38 -6.38 6,39 5139 -4la8 -g.48 _¢.21 —o o -6.42 —4.42
(33| 1693 -6.43 6,44 -s.44 -6la5 —glas _e a6 _u as -6.47 -4.47
3980 -6.a8  -.18  -.18 .37 3> .37 .37 -.18 .37 .35

Positive numbers indicate vehicle acceleration in the direc?ion of )
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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3.4 TEST CONDUCT — WYOMING WC-4 BARRICADE

The test article was a wooden barricade device manufactured to
the specifications of the Wyoming Highway Department, Cheyenne, Wyoming,
designated the Wyoming WC-4 Barricade.

A warning light was attached on the right end of the center
pénel outboard of the vertical support approximately 5 ft (15.24 mm)
from ground level. ‘This conforms with the Manual on Uniform Traffic
Control Devices (MUTCD) requirements and also places the light fn a
location that is highly visible to the vehicle driver. It is also in a
position to become a possible hazard to the vehicle occupants if knocked
free at impact. The WC-4 Barricade was impacted by the quarter point of
the bumper on the passenger side of the vehicle striking the right

vertical support of the barricade.

One Wyoming WC-4 Barricade with one warning light attached was
located on the test track without additional ballaét and was not
anchored to the test track.

¥ .

The test was conducted on Wednesday August 11, 1982 at

L4:00 p.m. at a speed of 60.3 mph (97 mph).

Pretest photographs are presented in Figures 41 and 42,
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3.4.1 TEST RESULTS

The device was impacted such that the right vertical post and
the right quarter point of the vehicle bumper were aligned. As with
previous tests, this impact location was chosen to provide a realistic
but "worst case'" force application to the test vehicle. This impact was
chosen to again maximize the possibility of vehicle yaw and roll. The
barricade broke apart leaving the base members, left vertical support,
and portions of the horizontal panels at the impact location. The right
vertical support and pieces of the horizontal panels were carried
approximately 20 ft down the test track and were deposited just to the
right of the vehicle track with the warning light still attached in its
original position on the end of the panel. In addition, the right
vertical support did not separate at the breakaway holes that had been

added near the base rather the base separated at its attachment points.

. The vehicle damage was essentially cosmetic. The right
parking 1ight ‘was broken out, the right leading edge of the hood was
indented slightly and marked with paint. The left upper corner of the
windshield was cracked by the top horizontal panel of the Wyoming WC-4
Barricade and the roof was paint marked along the full length of the
left edge. Although in this test the loose debris caused only minor
damage to the vehicle, a potential hazard exists to vehicle occupants
and oncomming traffic. This is particularly true of the horizontal

panel which still contained the warning light.
Posttest photographs are presented in Figure 43 and L4,

The Wyoming WC-4 Barricade was damaged beyond repair.
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3.4.2 DATA PRESENTATION

During the time interval of interest the "flail space”(1)
distance the occupant traveled did not exceed 6.48 in which is less than
the 2 ft assumed distance to the vehicle interior and therefore no

contact occurred.

Since no contact occurred, the highest 10 msec average after
contact during the ridedown phase cannot be computed. In lieu of this
data, the highest 10 msec and highest 50 msec averages are presented in
Table 16.

The occupant risk values shown in this table are taken from
the Recommended Occupant Risk Values for the Longitudinal (x) Direction

for Breakaway/Yielding Supports — Signs and Luminaire.

A computer printout of the vehicle acceleration data (class
180 filter) is presented in Table 17. Computer printouts of the first
integral (occupant velocity) and the second integral (occupant

displacement) are presented in Tables 18 and 19.

Computer plots of the event using the class 180 filter is
shown in Figure 45 and the for class 60 filter in Figure 46. The flat
portions of the curve represents a change of data below the resolution

of the analysis equipment for the sampled period.

(1) Flail space approach defined in NCHRP Report 230 '"Recommended
Procedures for the Safety Performance Evaluation of Highway
Appurtenances'"
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TABLE 16 MOVING AVERAGE DATA WYOMING WC—4 BARRICADE

Class 180 Filter 10 msec Average Acceleration (per NCHRP Report No. 230):

Max imum
Longitudinal
Accel. — g's Time - Seconds
Impact 6.1809 (1) .0848 to.0948
Recommended Limit 15.0 (2)

Class 60 Filter 50 msec Average Acceleration (per TRB Circular No. 191):

Max imum

Longitudinal

Accel. - g's Time — Seconds
Impact 1.0115 .0676 to.1176
Recommended Limit 10.0  (3)
Occupant Impact Velocity: Longitudinal A Vel - fps
Impact ~0
Recommended Limit 15.0 (2)

(1) The values listed are maximum values and are presented for reference.
Occupant moves less than 24 in. and thus ride down period does not
occur.

(2) Reference NCHRP Report No. 230, Pg. 32 (Breakaway signs & luminaires
criteria used).

(3) Reference TRB Circular No. 191, Pg. 10 (Redirectional barrier criteria
used).



TABLE 17 VEHICLE ACCELERATION DATA — WYOMING WC-L4 BARRICADE

G'S

TIP4E .0000 .0002 .00V4 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.848 .37 -.18 -.57 -.18 -.18 -.18 -.19 -.10 -.18 -.18
.862 -.57 -.57 -.57 -.57 -.57 -.18 -.186 -.10 .37 .37
.864 .37 .37 .37 .37 .37 .37 .27 .83 .37 .37
866 .37 .37 -.18 -.180 -.18 -.18 -.18 -.16 -.57 -.18
.868 -.10 .37 .37 .37 .37 .37 .37 .37 .37 -.57
.878 .37 .37 -.18 -.57 -.18 -.57 -.57 -.10 -.18 -.10
.872 1.77 1.38 1.30 .83 .83 .37 .37 .37 .37 .37
.874} | .37 .37 -.57 -.57 =-1.83 -1.63 -1.83 -1.83 -1.58 -1.58
.876 -1.58 -~1.56 -1.586 -.57 .37 .83 2.24 3.17 3.64 3.17
.e78 3.17 2.24 1.38 -.18 -1.58 -2.44 -2.96 -2.986 -2.44 -1.97
.e88 -1.83 -.57 -.10 -.18 -.18 -.18 .37 .37 .37 .83
.882 .37 .83 .37 -.57 -1.83 -2.44 -3.37 -3.84 -3.37 -2.44
.884 -1.83 .37 1.38 1.36 .83 .37 -1.58 -3.84 -6.17 -9.44
.884F -11.78 -14.12 -15.85 -15.52 -13.45 -16.38 -7.11 -4.77 -3.84 -5.24
.888 -8.51 -11.78 -14,58 ~-15.52 -14.58 -11.31 -8.84 -4.380 -1.97 -1.50
.890 -3.37 -5.24 -7.11 -8.98 -8.98 -8.51 -7.11 -4.77 -2.44 .37
.892 2.24 4.57 S.84 4.57 2.24 -1.586 -5.24 -8.84 -186.38 -11.31
.694F -18.38 -8.51 -5.24 -2.44 .37 2.24 4.18° S5.97 6.91 8.31
.896 .71 11.11 11.58 (1.11 8.31 S.51 2.70 -.18 -2.44 -2.98
.898 -2.44 -1.50 .37 1.77 3.17 4.57 $5.84 - 5.84 4.57 3.17
.1ee 1.77 .83 .37 .37 .83 2.24 4.10 S.84 5.97 S5.97
° .182 4.57 3.17 2.24 .83 .37 .37 .37 -.18 -1.83 -1.83
.1e4 -1.97 -2.44 -3.37 -3.84 -3.37 -2.98 -2.44 -1.97 -1.58 -1.83
.1as -.57 .83 1.306 2.24 3.17 3.17 2.24 .83 -.57 -1.58
.188 -1.97 -2.44 -1.97 -1.58 -.57 -.57 -1.83 -1.83 -1.586 -1.97
.118 -2.44 -2.44 -1.58 -1.S0 -2.44 -2.98 -4.38 -S5.24 -6.17 -6.64
112 -6.64 -6.64 -6.17 -S5.71 -6.17 -5.71 -5.71 -5.24 -4.3e -3.84
.114 -2.96 -2.44 -1.5@¢ -1.97 -2.44 -2.98 -3.37 -3.37 -3.37 -2.44
116 -1.97 -1.83 -.57 .37 1.38 2.24 2.78 3.64 4.57 4.57
.118 4.57 3.44 2.24 1.3 .37 -1.83 -1.56 -1.83 -.18 .83
.128 2.24 2.78 3.i7 3.44 3.64 4.18 4.18 3.17 2.24 1.30
.122 -.57 -2.44 -4.77 -6.17 -o.64 -5.24 -3.84 -1.97 .37 2.24
. 124 4.1 S.84 S.97 $.91 8.31 8.78 8.78 7.38 é.44 4.57
128 2.17 .37 -1.97 -4.28 -S5.24 -6.17 -5.24 -3.84 -1.S5e .83
.128 2.78 3.44 4.1@ 3.04 2.79 1.27 .83 -1.e3 -3.84 -5.71
. 1380 -8.84 -10.38 -12.25 -11.7€ -18.38 -7.11 -3.37 1.30 S.e4 8.31

. 132 18.45 12.51 12.51 12.85 11.58 ?.71 6.91 2.78 -2.44 -8.5t
.134) -13.18 -146.92 -19.25 -2&.19 -18.79 -16.45 -13.45 -9.91 -6.44 -3.84

. 138 .37 3.17 s.91 8.31 8.31 6.91 4.18 1.77 -.18 -1.97
. 138 -3.37 -3.84 -4.,77 -4.77 -4.38 -3.37 -2.98 -1.56 -.57 -.18
. 148 .37 .37 .37 -1.83 -2.44 -3.37 -4.38 -4.38 -4.77 -4.38
. 142 -3.84 -1.97 -.57 1.30 3.17 4.57 S5.97 6.44 6.44 S.51
. 144 4.57 3.44 3.17 2.24 1.38 .83 .37 .37 1.30 2.24
. 146 4.18 S.84 S5.97 5.97 5.84 3.64 2.78 .83 -1.56 -2.98
. 148 -5.7 -8.84 -9.91 -19.85 -11.78 -18.85 -18.38 -8.98 -7.11 -5.24
. 158 -3.37 -2.44 -1.83 .83 2.24 3.64 S.84 S.51 5.97 S5.84
. 152 3.17 1.77 -.18 -1.S8 -1.97 -1.58 -1.83 .37 .83 1.77
.154 2.24 1.77 1.38 .37 -1.58 -2.44 -3.37 -3.84 -3.84 -3.37
. 158 -2.98 -2.44 -1.56 -1.83 -.57 -.10 .37 .37 .83 1.3e
.158 1.77 1.77 1.77 1.38 .83 .37 .37 .37 -.5?7 .37
. 168 1.3 2.24 3.%4 4.18@ 4.1@ 3.17 2.24 1.30 .37 -.57
. 182 -.57 -.57 .37 1.38 2.78 3.64 4.18 4.5?7 S.84 S.e4
. 164 4.57 4.18@ 3.64 2.24 .83 ..37 -1.83 -2.44 -2.44 -1.97
N ¥-2-3 -1.50 -.57 1.38 2.24 2.78 2.78 2.78 2.24 1.77 1.39
.168 .37 -.18 -.57 -1.e3 -1.58¢ -1.56 -1.58 -1.58 -1.83 -.5?7
.178 .37 1.38 2.24 3.64 4.189 4.18 3.64 2.70 1.77 .37
.172 -1.83 -1.58 -2.44 -2.44 -1,97 -1.,97 -1.58 -1.83 -1.83 -1.83
.174 -.57 -.18 .37 .37 -.18 -.57 -.57 -1.586 -1.97 -1.97
178 -1.97 -1.58 -1.83 -.18 .37 1.30 1.38 1.38 1.38 .83
.178 .37 -.18 .37 .37 -.18 -1.83 -1.58 -2.44 -1.97 -2.44
.188 -1.97 =-1.56 -1.58 -1.5 -1.58 -1.58 -1.58 -1.83 -.57 -.57
. 182 -.57 -.57 .37 -.18 .37 .37 .37 .37 .37 .37
.184 .37 .37 .37 .37 -.18 -.57 -1.83 -.57 .37 1.30
. 186 2.24 2.24 2.78 2.24 1.27 .83 -.18 -1.83 -1.S56 -1.58
.188 -1.56 -1.97 -1.97 -1.58 -1.5@¢ -1.83 -1.83 -.18 .37 .37
. 198 .83 .83 .83 .83 .37 .37 .37 -.57 -.57 -.57
-192 -.57 -.57 -.18 -.57 -1.83 -1.83 -1.83 -1.83 -1.83 -.57
.194 -.57 -.18 -.57 -.57 -.57 -.18 .37 .37 .37 .37
. 196 .37 -.57 -.57 .37 -.18 -.18 -.57 -.57 -1.83 -1.83
.198 -1.5¢ -1.56 -1.83 .82 -1.63 .57 .37 -.10 -.18 -.57

Positive numbers indicate vehlcle accelerat|on in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 17 (CONT'D) VEHICLE ACCELERATION DATA — WYOMING WC—4 BARRICADE

G'S
TIME

-0000 .0002 .0004 .0006 .0008 .0010 - 0012 .0014 .0016 .0018
.208 -1.83 -1.58 -1.58 -2.44 -1.58 -1.58¢ -1.83 -.5v -.18 .37
.282 .37 1.38 1.38 1.30 .83 .83 .37 .37 .37 .37
.2e4 .37 .37 .37 .37 .37 .83 1.30 1.77 1.77  2.24
.2086 1.77 .83 -83  -.1@  -.57 -.57 -1.58 -1.5@ -1.83 -.57
.288 -.18 .37 1.30 1.77  2.78 3.17  3.44 3.17 2.78 2.24
.218 1.38 -37  -.57 -1.58 -2.98 -3.37 -4.38 -4.77 -S.24 -5.24
.212 T6-17 -6.17 -5.71 -5.71 -4.77 -3.84 -2.989 -1.58 -.18 1.38
.214 2.76  4.18  4.57 5,84 5.84 S5.84 4.57 4.1e 3.64 2.7
.216 1.38 -83  -.18 -1.83 -1.50 -1.97 -2.44 -2.44 -2.98 -3.84
.218 ~3.84 -4.30 -5.24 -5.24 -6.17 -6.17 -6.17 -5.71 -5.24 -4.,38
.228 -3.37 -1.97 -1.83 .37 1.36 2.24  2.78  3.17 3.17 3.17
.222 2.78 2.24 1.38 .83 -.18 -1.58 -1.97 -2.44 -2.98 -1.97
.224 -1.97? -1.58 -.s57 .37 .37 .37 .37 .37 -.18 -.57
.226 -1.83 -1.83 -.57 -.s57 .37 .37 .83 1.38 2.24 2.78
.228 3.17 3.64 3.64 3.44 3.17 3.17 2.78 2.24 2.24 1.30
.230 1.30 1.38 .83 .83 1.30 1.30 1.38 1.36 1.77 1.77
.232 1.77 1.77 .83 .37 .37 .37 -.10 .37 .37 -.18
.234 .37 .37 .37 .83 1.30 1.77 1.77  2.24 2.24 2.78
.236 2.24 2.7 2.786 2.24 2,24 1.30 1.38 .83 .37 .37
.238 -.18 -.57 -.57  -.57 -.s7 -.S? -.57 -.57 -.18 -.57
.246 -.57 .37 .37 .37 .37 .37 .37 .37 .37 .37
.242 .83 .37 .37 .37 .37 .37 .37 .37 -.1e -.57
.244 -.57  -.57 -1.83 -1.56 -1.5@ -1.58 -1.83 -1.58 -1.Se -1.83
.246 -t.e3 -.57  -.57 -.57 -.57 -.57 -1.83 -.57 -1.83 -.57
.2481 .-1.83 -1.83 -.57 -.57 -.18 .37 .37 .83 .83 .37
.258 .37 .37 .37 -.18 -.18 -.57 -1.83 -1.58 -1.S8 -1.Se
.252 -1.83 -1.83 -.s57 .37 .37 .83 1.30 1.30 1.30 1.77
.254 1.77 1.77 1.77 1.20 1.30 .83 .83 .37 .37 .37
.25¢ .83 .83 1.3@ 1.3@ .83 .83 .83 .83 .37 .37
.258 .37 -.57 -.57 -1.83 -1.83 -.S57 -.S57 .37 .37 .37
.268 .83 1.38 1.38 1.77 1.77 1.38 1.77 1.38 .83 .37
.262 -.18e =57 -.57  -.S? -.Ss7 -.57 -.57 -.57 -.s7 .37
.244 .37 .37 .37 .3z .37 -.1e -.57 -1.83 -1.83 -1.83
L2586 -1.83  -.57 -1.83 -.57 -.57 -.,57 -.18  -.19 .37 .37
.268 .37 .37 -.s7 .37 -.57 -1.83 -.57 -1.83 -1.56 -1.S@
.270 -1.58° -1.97 -1.97 -1.58 -1.5@ -1.83 -.57 -.57 -.1@ .37
.272 .37 .37 .83, .37 .37 .37 .83  -.10 -.57 -.18
.274 -.18 -.18 -.19 .37 .37 -.18 . .37 .37 -.18 -.18
.276 --37  -.57 -1.83 -1.83 -1.83 -1,586 -1.83 -.57 -.57 ~-.18
.278 -.18 .37 .83 .83 1.30 1.30 1.30 .83 .37 .37
.288 .37 -37 -.18 -.57  -.57 -1.83 -1.83 -1.e3 -.18 -.1@
.282 .37 .37 .37 .37 -.57 -.18e -.1@ -.57 -.57 -.s57
.284 -1.83 -1.83 -.57 -.57 -.57 -.18 -.57 .37 -.1e .37
.284 .37 .37 -.57  -.57  -.57 -1.83 -1.56 -1.83 -1.58 ~-1.83
.288 -1.83 -1.83 -.s57 .37 .37 .37 .83 . .83 .83 .83
.298 .37 .37 .37 -.18 -.18 -.18 -.57 .37 -.18 .37
.292 .83 .83 .83 1.30 1.30 1.30 .83 .83 .37 .37
.294 .37 .37 -.18  -.18 -.,57 .37 .37 .37 .37 .37
.294 .37 .37 .37 .37 .37 .37 -.18 -.57 -.57 -.s57
.298 -.18 .37 .37 .37 .37 .37 .37 .37 .37 .37
.3880 -.57 -.18 .37 .37 .83 .83 .83 1.30 1.38 1.38
.382 1.77 1.38 1.38 .37 -.18 -1.83 -.S7 -.57 -.57 -_1@
.384 -.57 -.57 -.57 -1.83 -1.83 -1.83 -.57 .37 1.38 2.7
L3065 3.17 2.786 2.7 1.77 ' .83 .37 -.18  -.57 -.57 -.57
.3e8 -1.83 -1.58 -1.58 -1.97 -1.S58 -1.83 -.1p .83 1.38 1.77
.318 1.77 1.77 1.3 .83 .37 .37 -.S7 -1.58 -1.5e -2.44
-312F  -2.44 -2.44 -1.83 -.s57 .37 .83 1.30 2.24 2.24 2.24
.314 2.24 1.77 1.3 .37 -.57 -1.83 -1.58 -2.44 -3.37 -3.37
-316f -2.44 =-1.97 - .57 .37 1.77 1.77  2.24 2.24 2.24 2.24
.318 2.24 1.72  1.38 .37 -.18 -1.83 -1.58 -1.586 -1.58 -1.83
.328 -.57 -.18 .37 .37 .37 .83 .83 .37 .83 .37
.322 -.18 .18 -.57  -.57 -1.83 -1.63 -.57 -1.83 -.sS7 .37
.324 -.18 .83 .83 .83 .83 .83 .37 .37 -.18 -.5?7
.326 -.57 -.57 -.57 -.s7 .37 .37 .37 .37 .37 .37
.328 .83 .83 .37 .37 -.57 -1.83 -1.83 -1.58 -1.83 -1.93
.338 -1.83 -1.83 -.57 -.57 .37 .37 1,37 .37 .37 .37
.332 .37 -32 -.18 -.57 -1.83 -.§57 -,57 -.57 ~-.57 -.57
.334 .37 .83 .83 .83 1.30 .83 .83 .37 .37 -.s?7
-3363 -1.83 -1.83 -1.83 -1.83 -1.83 -.57 -.1@ .27 .37 .83
.338 .83 1.38 1.38 .83 1.38 .37 .37 .37 .37 .32
.348 .37 -.18  -.t@ .37 .37 .37 .37 -.1e .37 .37

Positive numbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleeratlon).
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TABLE 18

OCCUPANT_VELOCITY ~ WYOMING WC-4 BARR | CADE

INCHES/SECOND
TIME

.0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.040 .83 .82 -.82 -.83 -.64 -.85 -.85 -.86 -.87 -.88
.862 -.12 -.16 -.21 -.25 -.38 -.36 -.31 -.32 -.29 -.26
.864 -.23 -.21 -.18 -.15 -.12 -.89 -.86 .86 .83 .86
.866 .89 .11 .11 .18 .89 .88 .88 .87 .82 .82
.848 .81 .84 .86 .89 .12 .15 .18 .21 .23 .19
.878 .22 .25 .24 .28 .19 .14 .18 .89 .89 .88
.872 .21 .31 .42 .48 .54 .57 .60 .63 .66 .69
.874 .71 .74 .7 .65 .58 .58 .42 .34 .22 .18
.876 -.81 -.13 -.24 -.29 -.26 ~.28 -.82 .22 .58 .75
.878 .99 1.17 1.27 1.26 1.14 .95 .73 .St .32 17
.e88 .09 -84 .83 .83 .82 .81 .84 .87 .10 .16
.882 .19 .25 .28 .24 .16 -.83 -.29 -.59 -.85 -1.063
.884 -1.11 -1.89 -.99 -.89 -.82 -.79 -.91 -1.20 -1.48 -2.41
.886 -3.32 -4.41 =-5.57 -6.77 -7.82 -8.62 -9.17 -9.54 -9.84 -18.24
.e88} -18.98 -11.81 -12.93 -14.13 -15.26 -16.13 -16.75 -17.88 -17.24 -17.235
.98l -17.61 -18.82 -18.57 -19.26 -19.95 -28.61 -21.16 -21.53 -21.71 -21.69
.e92) -21.51 -21.16 -20.77 -28.42 -20.25 -26.36 -28.77 -21.39 -22.19 -23.66
.89a} -23.86 -24.52 -24.92 -25.11 -25.88 -24.91 -24.59 -24.13 -23.66 -22.96
.896) -22.21 -21.35 -28.46 -19.68 -18.96 -18.53 —-18.32 -18.33 -18.52 -18.74
.e98} -18.93 -19.85 -19.82 -18.88 -18.64 -18.28 -17.98 -17.51 -17.15 -16.91
.100] -16.77 —16.71 —16.68 -16.65 -16.59 -16.41 —-16.18 -15.71 -15.25 -14.79
.182) -14.43 -14.19 -14.82 -13.95 -13.92 -13.89 -13.87 -13.87 -13.95 -14.83
.104] -14.19 -14.37 -14.83 -14.93 -15.19 -15.41 -15.48 —-15.75 -15.87 -15.95
186} -15.99 -15.93 -15.83 -15.66 -15.41 -15.17 -14.99 -14.93 -14.97 -15.89
.188] -15.24 -15.43 -15.58 -15.78 -15.74 -15.78 -15.86 -15.94 -16.86 —-18.21
118} -16.48 -16.59 -16.78 -16.82 -17.81 -17.23 -17.56 —-17.97 -18.45 -18.96
J112] -19.47 -19.98 -28.46 -28.98 -21.38 -21.82 -22.2$8 -22.46 -23.80 -23.29
.114] -23.52 -23.78 -23.82 -23.97 -24.16 -24.38 -24.64 -24.98 -25.16 -25.35
J118] -25.58 -25.58 -25.63 -25.40 -25.58 -25.33 -25.12 -24.84 -24.48 -24.13
.118] -23.78 -23.56 -23.33 -23.22 -23.28 -23.28 -23.39 -23.47 -23.48 -23.42
170] -23.24 -23.83 -22.79 -22.51 -22.23 -21.91 -21.59 -21.35 -21.18 -21.68
c122) -21.12 -21.31 -21.68 -22.15 -22.47 -23.87 -23.37 -23.52 -23.49 -23.32
.124] -23.98 -22.41 -22.15 -21.62 -20.98 -20.3@ —-19.582 —-19.85 -18.55 -18.280
.126)] -17.96 -17.93 -18.88 -18.41 -18.82 -19.29 -19.78 -19.99 -28.11 -208.85
.128{ -19.84 -19.5% -19.24 -18.96 -18.75 -18.61 -18.55 -18.63 -18.92 -1?.36
120 -19.99 -20.79 -21.73 -22.44 -23.44 -23.99 -24.25 -24.15 -23.76 -23.12
.132] -22.30 -21.33 -28.37 -19.44 -18.54 -17.79 -17.26 -17.85 -17.24 -17.98
.134] -18.91 -28.22 -21.71 -23.27 -24.72 -25.99 -27.84 -27.88 -28.32 -28.61
138} -28.58 -28.34 -27.81 -27.17 -26.52 -25.99 -25.67 -25.54 -25.54 -25.7¢
.138] -25.96 -26.25 -26.62 -26.99 -27.32 -27.58 -27.81 -27.92 -27.97 -27.97
.148] -27.95 -27.92 -27.89 -27.97 -28.16 -28.42 -28.75 -29.88 -29.45 -29.78
.142] -30.88 -36.23 -38.27 -38.17 -29.93 -29.58 -29.12 -28.62 -28.12 -27.78
.1aa4] -27.34 -27.86 -26.82 -26.64 -25.54 -24.48 -24.45 -26.42 -26.32 -26.15
L1446 -25.83 -25.44 -24.98 -24.52 -264.13 -23.85 -23.44 -23.58 -23.6% -23.92
.148{ -24.36 -24.98 -25.75 -246.58 -27.4% -28.33 -29.13 -29.82 -38.37 -38.78
.15e] -31.84 -31.22 -31.38 -31.24 -31.87 -38.79 -38.48 -29.97 -29.51 -29.12
.152{ -28.838 -28.74 -28.75 -28.87 -29.82 -29.13 -29.21 -29.18 -29.12 -28.98
.154] -28.81 -28.67 -28.57 -28.55 -28.46 -28.85 -29.11 -29.41 -29.7¢ -29.96
156} -3@.19 -38.37 -30.49 -38.57 -30.61 -38.42 -38.59 -38.57 -38.58 -38.480
o158} -28.28 -38.13 -29.99 -29.89 -29.83 -29.88 -29.77 -29.74 -29.78 -29.7¢
1e8| -29.85 -29.43 -29.20 -28.89 -28.57 -28.32 -28.15 -28.85 -28.82 -28.87
L1462} -28.11 -28.15 -28.13 -28.82 -27.82 -27.54 -27.22 -26.87 -26.48 -26.89
.164] -25.73 -25.42 -25.14 -24.96 -24.9@ -24.87 -24.95 -25.14 -25.33 -25.48
L 166) -25.88 -25.64 -25.54 -25.37 -25.16 -24.95 -24.74 -24.57 -24.43 -24.33
.148] -24.38 -24.31 -24.35 -24.43 -24.55 -24.47 -24.78 -24.78 -24.98 -25.82
178} -24.99 -24.89 -24.72 -24.44 -24.12 -23.88 -23.52 -23.32 -23.18 -23.15
172] -23.23 -23.35 -23.53 -23.72 -23.87 -24.83 -24.14 -24.22 -24.38 -24.38
.17a} -24.43 -24.43 -24.40 -24.38 -24.38 -24.43 -24.47 -24.59 -24.74 -24.89
L1746 -25.84 -25.16 -25.24 -25.25 -25.22 -25.12 -25.82 -24.92 -24.82 -24.75
178} -24.72 -24.73 -24.70 -24.67 -24.48 -24.76 -24.88 -25.87 -25.22 -25.41
.188] -25.56 -25.467 -25.79 -25.91 -26.82 -26.14 -25.25 -26.33 -26.38 -26.42
182} -26.47 -26.51 -26.48 -26.49 -26.46 -26.43 -26.48 -26.38 -26.35 -26.32
.184| -28.29 -26.26 -26.23 -24.28 -26.21 -26.26 -26.34 -26.38 -26.35 -26.25
.186} -26.88 -25.91 -25.78 -25.52 -25.39 -25.32 -25.33 -25.41 -25.53 -25.44
.188) -25.76 -25.91 -26.86 -26.18 -26.29 -26.37 -26.45 -26.46 -26.43 -26.41
190} -26.34 -26.28 -26.21 -26.15 -26.12 -26.089 -26.86 -26.11 -26.15 -26.19
.192) -26.24 -26.28 -26.29 -26.33 -26.41 -26.49 -26.57 -26.65 -26.73 -26.78
194} -28.82 -26.83 -26.87 -26.92 -26.96 -26.97 -26.94 -26.91 -26.88 -26.85
. 198) -26.83 -26.87 -26.91 -26.88 -26.89 -25.98 -26.94 -26.99 -27.87 -27.15
198l -27.26 -27.38 -27.46 -27.54 -27.42 -27.86 -27.63 -27.64 -27.65 -27.69

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 18 (CONT'D) OCCUPANT VELOCITY — WYOMING WC-4 BARRICADE

INCHES/SECOND

TIME

.0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
.288| -27.77 -27.89 -28.81 -28.19 -28.3] -28.42 -28.56 -2B.55 -28.56 -26.5%
.282} -28.58 -26.48 -28.38 -28.28 -2€.13 -28.87 -28.84 -28.81 -27.98 -27.94
.264| -27.93 -27.98 -27.87 -27.84 -27.81 -27.75 -27.65 -27.51 -27.38 -27.28
.266) -27.87 -27.88 -26.94 -26.95 -26.99 -27.83 -27.15 -27.27 -27.35 -27.39
.208] -27.4€ -27.37 -27.27 -27.13 -26.92 -26.65 -26.46 -26.15 -25.94 -25.77
.218) -25.67 -25.64 -25.65 -25.86 -26.83 -26.29 -26.62 -26.95 -27.39 -27.86
.212| -28.27 -28.75 -29.19 -29.63 -36.88 -36.29 -38.52 -36.43 -38.64 ~-38.54
.214| -38.33 -36.82 -29.66 -29.27 -28.89 -28.56 -28.14 -27.83 -27.55 -27.34
.216) -27.24 -27.17 -27.18 -27.26 -27.38 -27.53 -27.7% -27.96 -28.13 -28.42
.218| -28.72 -29.85 -29.46& -29.86 -38.34 -30.8] -31.29 -31.72 -32.14 -32.47
.226| -32.72 -32.88 -32.96[-32.93] -32.83 -32.66 -32.45 -32.21 -31.9& -31.72
.22z -31.51 -21.34 -31.23 -31.17 -31.18 -31.29 -31.45 -31.63 -31.86& -32.01
.224| -32.16 -32.28 -32.32 -32.29 -32.27 -32.24 -32.21 -32.18 -32.19 -32.23
.226] -32.31 -32.29 -32.44 -32.48 -32.45 -32.42 -32.36 -32.26& -32.68 -31.8€
.228§ -31.63 -31.35 -31.87 -38.79 -38.54 -30.36 -38.8% -29.52 -29.75 -29.64
.236) -29.54 -29.44 -29.38 -29.32 -29.21 -29.11 -29.81 -28.91 -28.78 -28.64
.232| -29.58 -28.37 -28.3@ -28.27 -28.25 -28.22 -28.23 -28.20 -28.17 -28. 18
.234| -28.15 -28.12 -28.89 -28.83 -27.93 -27.7% -27.65 -27.48 -27.31 -27.18
.236) -26.93 -26.72 -26.51 -26.34 -26.16 -26.66 -25.96 -25.98 -25.87 -25.84
.238| -25.85 -25.89 -25.94 -25.98 -26.82 -26.87 -26.11 -26.16 —26.16 -26.21
.248 -26.25 -26.22 -26.19 -26.17 -26.14 -26.11 ~26.88 -26.85 —26.82 -26.88
.242} -25.93 -25.98 -25.86 -25.85 -25.82 -25.79 -25.76 -25.73 -25.74 -25.79
.244] -25.83 -25.87 -25.95 -26.87 —-26.18 -26.36 -26.38 -26.58 -26.61 -26.69
.246) -26.77 -26.82 -26.86 -26.96 -26.95 -26.99 -27.87 -27.11 -27.19 -27.24
.248) ~27.32 -27.48 -27.44 -27.49 -27.49 -27.46 -27.44 -27.37 -27.31 -27.2€
.258| -27.25 -27.22 -27.19 -27.28 -27.21 -27.25 -27.33 -27.45 -27.5& —27.68
-252 -27.7& -27.84 -27.88 -27.86 -27.83 -27.76 -27.46 -27.56 -27.4& —-27:33
.254f -27.19 -27.85 -26.92 -26.82 -26.71 -26.65 -26.5% -26.5& -24.53 -26.5€
.256| -26.44 -26.37 -26.27 -26.17 -26.11 -26.84 -25.98 -25.91 -25.88 -25.6¢
.258{ -25.83 -25.87 -25.92 -26.86 -26.8E -26.12 -26.16 -26.13 -26.11 -26.8€
.266| -26.81 -25.91 -25.81 -25.68 -25.54 -25.44 -25.3@ -25.26 -25.14 -25.11
2621 -25.12 -25.16 -25.28 -25.25 -25.2¢ -25.34 -25.38 -25.42 -25.47 -25.44
.264| -25.41 -25.38 -25.35 -25.3% -25.36 -25.21 -25.35 -25.43 -25.%5] -25.5¢
.266] -25.67 -25.71 -25.79 -25.64 -25.88 -25.92 -25.93 -25.94 -25.91 -25.8¢
.268] -25.85 -25.83 -25.87 -25.84 -25.88 -25.96 -26.61 -26.89 -2&.20 -26.32
.278| ~26.44 -26.59 -26.74 -26.86 ~-26.97 -27.85 -27.18 -27.14 -27.15 -27.12
.272] -27.89 -27.66 -27.80 -26.97 -26.94 -26.91 -26.65 -26.86 -26.96 —26.51
.274) -26.91 -26.92 -26.93 —26.96 -26.87 -26.88 -26.85 -26.82 -26.83 -26.84
.276] -26.88 -26.93 -27.61 -27.89 -27.17 -27.20 -27.36 -27.41 -27.45 -27.46
.278| -27.47 -27.44 -27.37 -27.31 -27.21 -27.11 -27.81 -26.94 —26.91 —2£.8%
.286) -26.86 -26.83 -26.84 -26.88 -26.92 -27.66 -27.88 -27.16 -27.17 -27.1€
.282| -27.15 -27.12 -27.89 -27.87 -27.11 -27.12 -27.13 -27.17 -27.21 -27.26
.284) -27.34 -27.47 -27.46 -27.58 -27.S5 -27.56 -27.66 -27.57 -27.58 -27.55
.286] -27.S2 -27.49 -27.54 -27.58 -27.63 -27.71 -27.82 -27.98 -28.82 -26.18
.288| -28.18 -28.26 -28.36 -28.27 -26.24 -28.22 -28.15 -26.65 -28.82 -27.96
.298| -27.93 -27.96 -27.87 -27.88 -27.89 -27.98 -27.94 -27.91 -27.92 -27.89
.292) -27.83 -27.7& -27.76 -27.66 -27.5@ -27.48 -27.33 -27.27 -27.24 -27.21
.294) -27.18 -27.15 -27.16 -27.17 -27.21 -27.18 -27.16 -27.13 -27.16 -27.87
.296] -27.84 -27.81 -26.99 -26.96 -26.93 -26.96 -26.91 -2£.95 —27.88 -27.64
.298) -27.85 -27.82 -26.99 -26.96 -26.93 -26.91 -26.88 -26.85 -26.82 -26.79
388} -26.84 -26.84 -26.82 —26.79 -26.72 -26.66 -26.59 -26.49 -26.39 -26.29
.382) -26.16 -26.66 -25.96 -25.93 -25.93 -26.81 -26.84 -26.18 -2&.15 —-26.15
.384] -26.20 -26.24 -26.26 -26.36 -26.44 -26.52 -26.57 -26.54 -26.44 —26.23
.386] -25.99 -25.78 -25.57 -25.43 -25.37 -25.34 -25.35 -25.3% -25.43 -25.48
.30 -25.56 -25.67 -25.79 -25.94 -Z&.86 -26.18 -26.15 -26.68 -25.98 -25.84
.318f -25.71 -25.57 -25.47 -25.41 -25.38 -25.35 -25.39 -25.51 -25.63 -25.81
-312) -26.68 -26.19 -26.27 -26.31 -26.28 -26.22 -26.12 -25.95 -25.77 -25.68
.314] -25.43 -25.29 -25.19 -25.16 -25.21 -25.29 -25.48 -25.59 -25.85 -26.11
.316] -26.38 -26.45 -26.50 -26.47 -26.33 -26.19 -26.82 -25.85 -25.68 -25.58@
.318| -25.33 -25.19 -25.89 -25.87 -25.87 -25.15 -25.27 -25.29 -25.58 -25.58
.328) -25.62 -25.63 -25.66 -25.56 -25.55 -25.48 -25.42 -25.3% -25.33 -25.3@
.322| -25.31 -25.31 -25.36 -25.46 -25.48 -25.56 -25.68 -25.48 -25.73 -25.7@
.324) -25.71 -25.64 -25.58 -25.51 -25.45 -25.36 -25.36 -25.23 -25.34 -25.3¢
.326] -25.42 -25.47 -25.51 -25.55 -25.53 -25.56 -25.47 -25.44 -25.41 -25.38
.328} -25.32 -25.26 -25.23 -25.20 -25.24 -25.32 -25.46 -25.52 -25.68 -25.6€
.336| -25.76 -25.84 -25.88 -25.93 -25.9¢ -25.87 -25.84 -25.81 -25.78 -25.76
.332} -25.73 -25.76 -25.71 -25.75 -25.82 -25.87 -25.92 -25.96 -26.81 -26.85
.334) -26.82 -25.96 -25.89 -25.82 -25.73 -25.66 -25.68 -25.57 -25.54 -25.59
.336} -25.67 -25.75 -25.82 -25.98 -25.98 -26.83 -26.84 -26.81 -25.98 -25.92
.338| -25.85 -25.75 -25.65 -25.59 -25.48 -25.46 -25.43 -25.48 -25.37 -25.34
.348} -25.31  -.1& -.18 .37 .37 .37 .37 -.18 .37 .37

Positive numbers indicate vehicle acceleration in the direction of )
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 19 OCCUPANT DISPLACEMENT — WYOMING WC-4 BARRICADE

INCHES
TIME ‘

.0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018
_.868 .e8 .B8% .0X -.8% -.8% -.8¥ -.8% -.0% -.0% -.06¥
.862 -.88 -.8% -.0% -.8% ~.8% -.0x -.8X% -.8% -.8X -.0%
.844 -.00 ~-.8¥ -.08% -.0% -.08% -.8x ~.6X -.8X% -.06X% -.8%
8686 -.08 -.8X% ~-.8% -.8% -.0% -.8x% -.0% -.0% -.0% -.6f
.848 ~.08 -.8% -.0% -.8% ~.0% -.0% -.8x -.8% -.8x ~-.0f
-87e -.88 -.8% -.8x -.6% ~-.0% -.8x -.8X% ~-.0% -.0% -.0%
.872 .89 .8X -0 .8x 6% .0X -8x% .8¥ .8% RCE
.874 .88 .88 .68 .00 .60 .68 .ee .88 -89 .86
.876 .88 .88 .08 .ee .66 .88 .68 .66 _ .80 .06
.878 .88 .88 .68 .60 .00 .08 .68 .68 .00 .60
.e86 .88 .08 .80 .8e -1 .08 .68 .80 .09 .66
.82 .88 .08 .68 .08 .08 .88 .80 .80 .80 .88
.b84 .88 .08 .88 .88 .08 .88 .00 .80 .88 .68
.884 .88 -.8% ~.80 -.886 -.88 -.081 -.81 -.81 -.81 -.81
.e88 -.82 -.82 -.82 -.82 -.83 -.83 -.83 -.84 -.04 -.84
.898 -.85 -.85 -.85 -.86 -.846 -.87 -.87 -.88 -.88 -.88
.892 -.89 -.89 -.1@ -.1@ -.18 -.11 -.11 -.12 -.12 -.13
.8%4 -.13 -.14 -.14 -.15 -.15 -.16 -.16 -.17 -.17 -.17
.896 -.18 -.18 -.19 -.19 -.20 -.28 ~-.29 -.21 -.21 -.21
.898 -.22 -.22 -.23 -.23 -.23 -.24 -.24 -.24 -.25 -.25
. 100 -.25 -.26 -.25 -.26 -.27 -.27 -.27 -.28 -.28 -.28
.182 -.29 -.29 -.29 -.29 -.30 -.38 -.30 -.31 -.31 -.31
. 184 -.31 -.32 -.32 -.32 -.33 -.23 -.33 -.33 -.34 -.34
.184 -.34 -.35 -.35 -.3S -.3% -.36 -.36 -.37 -.37 -.37
.188 -.38 -.38 -.38 -.38 -.39 -.39 -.39 -.48 -.40 -.48
.11e -.41 -.41 -.41 -.42 -.42 -.42 -.43 -.43 -.43 -.44
112 -.44 -.45 -.45 -.45 -.446 -.46 -.47 -.47 -.48 -.48
.114 -.49 -.49 -.58 -.58@ -.51 -.51 -.951 -.52 -.52 -.33

L1168 ~-.54 -.54 -.55 -.= -.56 -.58 -.57 -.57 -.58 -.5
.118 -.5¢9 -.59 -.59 -.48 -. 40 -.61 -.61 -.82 -.62 -.43
. 128 -.83 -.064 -.44 -. 65 -.45 -.65 -.éé -.66 -.67 -.67
. 122 -.68 -.68 -.68 - .89 - .69 ~-.78 -.78 -.71 -.71 .72
. 124 -.72 -.73 -.73 -.73 -.74 -.74 -.75 -.75 -.75 -.76
. 128 -.7é -.7¢ -.77 -.77 -.78 -.78 -.78 -.79 -.7? -.38
. 128 -.38 -.88@ -.81 -.31 -.81 -.82 -.82 -.83 -.83 -.83
. 139 -.84 -.84 -.85 -.85 -.86 -.86 -.87 -.87 -.87 -.88
. 132 -.88 -.89%9 -.89 -.98 -.98 -.%8 -.91 -.91 -.91 -.92
.134 -.92 -.93 -.93 -.93 -.94 -.94 -.95 -.96 -.96 -.97
- 136 -.97 -.98 -.98 -.99 -.99 -1.8e@ ~-1.88 -t.et1 -1.81 -1.82
. 138 -1.83 -1.83 ~-1.84 -1.84 -1.85 =-1.85 =-1.84 -1.88 -1.87 -1.87
. 148 ~1.88 -1.€9 -1.6° -1.10 -1.18 -1.11 =-1.11 =-1.12 =-1.13 -1.13
.142 -1.14 -1.14 -1.15 -1.16 ~-1.16 =1.17 =-1.17 =-1.18 -1.18 -1.19
. 144 -1.286 -1.28 -1.21 -1.21 -1.22 =-1.22 =-1.23 -1.23 -1.24 -1.24
. 146 -1.25 =-1.25 -1.26 -1.26 -1.27 -1.27 -1.28 =-1.28 =-1.29 -1.2%9
. 148 -1.38 -1.38 -1.31 -1.31 -1.32 =-1.32 -1.33 -1.34 -1.34 -1.35
. 158 -1.35 -1.36 -1.37 -1.37 -1.38 ~-1.39 =-1.39 -1.46 -1.48 -1.41}
. 152 -1.41 -1.42 -1.43 -1.43 -1.44 -1.44 -1.45 -1.486 -1.46 =-1.47
. 154 -1.47 -1.48 -1.48 -1.49 =-1.S8 =-1.58 -1.51 -1.51 -1,52 -1.%52
. 154 -1.53 -1.54 -1.54 -1.55 -1.5% =-1.58 -1.S57 -1.57? -1.58 -1.5%
.158 -1.59 -1.6@0 -1.60 ~-1.61 =-1.62 =-1.62 =-1.63 -1.63 -1.64 -1.65
. 150 =1.85 —1.66 -1.66 -—1.67 ~1.67 -1.68 =-1.69 -1.69 -1.78 -1.78
.162 -1.71 -1.71 -1.72 -1.73 -1.73 -1.74 -1.74 =-1.75 =-1.75 -1.76&
. 164 -1.76 =1.77 -1.77 -1.78 -1.78 =-1.79 -1.79 -1.88 =-1.88 -1.81
. 146 -1.81 -1.82 -1.82 -1.83 -1.83 -1.84 -1.84 -1.85 -1.85 -1.86
. 188 -1.86 -1.87 -1.87 -1.88 -1.88 -1.89 -1.89 -1.98 -1.98 —1.91
.178 -1.91 -1.92 -1.92 -1.93 -1.93 -1.94 -1.94 -1.95 -1.95 -1.96
172 -1.96 -1.96 -1.97 -1.97 -1.98 -1.98 -1.99 -1.99 -2.8@8 -2.88
.174 -2.81 -2.81 -2.82 -2.82 -2.83 -2.83 -2.84 -2.84 -2.85 -2.85
176 -2.86 -2.85 -2.87 -2.87 -2.88 -2.88 -2.89 -2.89 -2.18 -2.18
.178 -2.11 -2.11 =-2.12 -2.12 ‘2.13 -2.13 -2.14 -2.14 -2.15 -2.15S
. 188 -2.16 -2.16 =-2.17 -2.17 -2.18 =-2.18 =-2.19 =-2.19 -2.28 -2.28
.182 -2.21 -2.21 -2.22 -2.23 -2.23 -2.24 =-2.24 -2.25 -2.25 -2.26
.184 -2.26 -2.27 -2.27 -2.28 -2.28 -2.,29 -2.29 -2.38 -2.30 -2.31
.186 -2.31 -2.32 -2.33 -2.33 -2.34 -2.34 -2.35 -2.35 -2.36 -2.36
.188 -2.37 -2.37 -2.38 -2.38 -2.39 -2.39 -2.48 -2.48 -2.41 -2.41
.198 -2.42 -2.42 -2.43 -2.43 -2.44 -2.44 -2.45 -2.,48 -2.46 -2.47
.192 -2.47 -2.48 -2.48 -2.49 -2.49 -2.58 -2.58 -2.S51 -2.S51 -2.S52
.194 -2.52 -2.53 -2.53 -2.54 -2.55 -2.55 -2.56 -2.56 -2.57 -2.57
L1946 -2.58 -2.58 -2.59 -2.5° -2.66 -2.4B -2.61 =-2.62 -2.62 -2.63

.198 -2.83 -2.684 -2.44 -2.6% -2.4% =-2.646 —2.66 —-2.67 -2.48 -2.08
Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 19 (CONT'D) OCCUPANT DISPLACEMENT — WYOMING WC-4 BARRICADE

INCHES
Tlr1E -0000 .0002 .000k4 0006 -0008 .0010 .0012 .0014 .0016 .0018
.208 T£.89  -2.69 -2.780 -2.78 -2.71 -2.72 -2.72 -2.73 -2.73 -2.74
.282 -2.74 -2.75 -2.7¢ -2.76 -2.77 -2.77 -2.78 -2.78 -2.79 -2.79
.284 -2.88 -2.81 -2.g1 -2.82 -2.82 -2.83 -2.83 -2.84 -2.84 -2.85
.286 -2.86 -2.86 -2.87 -2.87 -2.88 -2.88 -2.89 -2.89 -2.98 -2.9¢
.288 ~2.91 -2.91 -2.92 -2.93 -2.93 -2.94 -2.94 =2.95 -2.95 -2.9¢
.218 ~2.96 -2.97 -2.97 -2.98 -2.98 -2.99 -2.99 -3.88 -3.88 -3.01
.212 -3.82 -3.e2 -3.83 -3.83 -3.84 -3.85 -3.8S -3.86 -3.86 -3.87
.214 -3.88 -3.88 -3.89 -3.@9 -3.18 -3.11 -3.11 -3.12 -3.12 -3.13
.216 -3.13 -3.14 -3.14 -3.15 -3.15 -3.16 -3.17 -3.17 -3.18 -3.18
.218 -3.19 -3.19 -3.2¢ -3.21 -3.21 -3,22 -3.22 -3.23 -3.24 -3.24
.220 -3.25 -3.26 -3.26 -3.27 -3.28 -3.28 -3.29 -3.30 -3.3¢ -3.31
.222 -3.32 -3.32 -3.32 -3.33 -3.34 -3.35 -3.35 -3.36 -3.37 -3.37
.224 -3.38 -3.38 -3.39 -3.48 -3.48 -3.41 -3.42 -3.42 -3.43 -3.44
.226 -3.44 -3.45 -3.46 -3.44 -2.47 -3.48 -3.48 -3.49 -3.49 -3.S8
.228 -3.51 -3.51 -3.,52 -3.53 -3.53 -3.54 -3.54 -3.55 -3.56 -3.56
.238 -3.57 -3.57 -3.58 -3.5% -3.59 -3.68 -3.48 -3.61 =-3.81 -3.642
.232 =3.63 -3.63 -3.64 -3.44 =3.65 -3.65 -3.46 -3.47 -3.67 -3.68
.234 =3.68 -3.49 -3.49 -3.78 -3.78 -3.71 -3.72 -3.72 -3.73 -3.73
.236 -3.74 -3.74 -3.75 -3.75 -3.76 -3.76 -3.77 -3.77 -3.78 -3.78
.238 -3.79 -3.79 -3.88 -3.8% -3.81 -3.82 -3.82 -3.83 -3.83 -3.84
.249 -3.84 -3.85 -3.85 -3.84 -3.86 -3.87 -3.87 -3.83 -3.88 -3.8%
.242 -3.89 -3.98 -3.98 -3.9 -3.91 -3.92 -3.93 -3.93 -3.94 -3.94
.244 -3.95 -3.95 -3.96 -3.94 =3.97 -3.97 -3.98 -3.98 -3.99 -3.99
.2446 -4.88 -4.88 -4.81 -4.9) -4.82 -4.83 -4.93 -4.84 -4.64 -4.85
.248 -4.85 -4.86 -4.86 -4.a7 -4.87 -4.88 -4.8%9 -4.89 -4.18 -4.1@
.258 -4.11 -3.11 -4.12 -4.12 -4.13 -4.12 -4.14 -4.15 -4.15 -4.18
.252 —4.18 -4.17 -4.17 -4.13 -4.18 -4.19 -4.20 -4.28 -4.21 -4.21
.254 -4.22 -4.22 -4.23 -4.23 -4.24 -4.24 -4.25 -g4.,25 -4.26 -4.27
.2546 -4.27 -4.28 -4.28 -4.29 -4.29 -4.38 -4.3e¢ -4.3 -4.31 -4.32
.258 -4.32 -4.33 -4.33 -4.34 -4.34 -4.35 -4.35 -4.3s -4.36 -4.37
.268 -4.37 -4.38 -4.29 -4.3° -4.98 -4.48 -4.41 -4.4% -4.42 -4.42
282 -4.43 -4.43 -4.44 -4, 4a -4.45 -4.45 -4.4¢6 -4.4¢4 -4.47 =-4.47
-264 -4.48 -4.48 -4.49 -4.a9 -4.58 -4.58 -4.51 -4.51 -4.52 -4.52
264 -4.53 -4.53 -4.54 -4.s54 -4.55 -4.55 -3.5¢ -4.5¢ -4.57 -4.57
. 268 -4.5 -4.58 -4.5¢ -a.s "4.68  -4.48 -4.61 -4.42 -4.62 -4.43
.276 ~4.43 -4.464 -4.54 -4.4% —4.65 -4.68 -4,z —4.67 -4,467 -4.48
.272 ~4.68 -4.49 -4.78 -4.7a -4.71 -4.71 -4.72 -4.72 -4.73 -4.73
.274 -4.74 -4.74 -4.75 -q4.7 -4.76 -4,77 -4.7 -4.78 -4.78 -4.79
278 -4.79 -4.88 -4.80 -4.891 -4.81 -4.82 -4.83 -4.83 -4.84 -4.84
.278 -4.85 -4.85 -4.84 -4.384 -4.87 -4.87 -4.88 -4.89 -4.8% -4.98
.2880 -4.98  -4.91 -4.91 -4.72 “4.92 -4.93 -4.93 -4.94 -4.94 -4.95
.282 ~4.96 -4.94 -4.97 -45.97 -4.98 -4.98 -4.99 -4.99% -5.88 -S.¢0
.284 -5.81 -5.82 -5.82 -5.g3 -5.83 -5.84 -5.84 -5.85 -35.85 -S.84&
.288 -5.86 -5.87 -5.88 -S.ag -5.89 -5.89 -5.18 -5.18 =5.11 -sS.11
-288 -5.12 -5.13 -5.13 -5.14 -S5.14 -S5.15 -S5.15 -S.1¢ -5.17 -5.17
. 299 -5.18 -5.18 -5.19 -5.19 -S.28 -5.280 -S5.21 -S.22 -5.22 -5.23
.292 -5.23 -5.24 -5.24 -5.32% -5.2 -S5.28 -5.27 -5.27 -s.28 -5.28
.294 -5.29 -5.29 -5.38 -S.30 -5.31 -5.31 -5.32 -5.33 -5.33 -5.34
.296 -5.34 -5.35 -5.35 -5,3¢ -5.36 -5.37? -5.37 -s.38 -5.38 -5.39%
.298 -5.46 -5.48 -S5.41 -s5.4% -5.42 -5.42 -5.,43 -5.43 -5.44 -S5.44
.368 -5.45 -5.45 -5.46 -5.47 -5.47 -5.48 -5.48 -5.49 -5.49 -5.s@
.382 -S5.56 -5.S51 -S.51 -s.S52 -5.52 -5.53 -5.53 -s5.54 -5.54 -5.55
-384}  -S5.55 -5.56 -5.5¢ -5.57 -5.s8 -5.58 -5.59 -5.59 -5.48 -5.4@
-384 =5.61 -5.61 -5.62 -5.42 “5.63 -S.43 -5.44 -5.44 -5.45 ~-5.45
.388 ~5.66 -5.66 £5.67 -5.47 -S.48 -5.48 -5.49 -5.49 -5.786 -5.78
-318 =5.71 -5.72 -5.72 -s5.73 -5.73 -5.74 -5.74 -5.75 -35.75 -5.74
-312 -5.76 -5.77 -5.77 -s.7g -5.78 ~-5.79 -5.79 -5.88 -5.88 -5.81
.314 -5.81 -5.82 -5.82 -s5.g3 -5.83 -5.84 -5.84 -5.85 -5.85 -5.8¢
.316 -5.86 -5.87 -5.87 -s.gg -5.89 -5.89 -5.98 -5.9@ -5.91 -5.91
.318 -5.92 -5.92 -5.93 -s5.93 “3.94 -5.94 -5.95 -5 95 -5.96 -5.96
.320 -5.97 -5.97 -5.98 -5.9g “3.99 -5.99 -5.88 -6.88 -&.81 -6.01
.322 —6.82 -46.82 -£.83 -4.83 -5.84 -5.84 -4,85 -4.85 -6.86 -6.86
.324 ~6.87 -6.87 -6.88 -4.98 “2.89 -4.89 -4.18 -6.18 -6.11 -6.11
-324 —6.12 -6.12 -6.13 -4.1a T6.14  =6.15 -4.15 -4.16 -4.16 -6.17
.328 —6.17 -6.18 -6.18 -¢.19 -6.19  -56.20 -4.28 -4.21 -6.21 -6.22
.338 -6.22 -8.23 -6.23 -¢.2a “8.24  -4.25 -4.25 -5.26 -6.28 -6.27
.332 ~6.27 -6.28 -6.28 -4.29 ~6.29 -6.38 -4.380 -4.31 -6.31 -6.32
.33% -6.32 -6.33 -4.34 -¢.3a "6.35 -6.35 -6.36 -6.36 -6.37 -6.37
.336 -6.38 -6.38 -6.39 -4.39 -6.48 -4.48 -4.41 -4.41 -6.42 -6.42
.338 -6.43 -6.43 -4.44 -4.44 “6.45 -6.45 -4.46 -6.46 -4.47 -6.47
.348 -6.48 -.10 -.18 .37 .37 .37 .37 -.18 .37 .37

Positive numbers indicate vehicle acceleration in the direc?ion of .
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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3.5 TEST CONDUCT — VIRGINIA SIMULATED BARREL PANEL

The test article was a simulated barrel type channelizing
device manufactured by Mobility Systems using design drawings provided
by the Virginia Highway Department, Richmond, Virginia, designated

Virginia Simulated Barrel Panel.

Two Virginia Simulated Barrel Panels were located for impact
simulating the placement of fwo devices being used as a lane taper to
channel traffic. The first device was placed in an upright position at
the right quarter point of the vehicle, 17 in (43.2 cm) from the vehicle
centerline. The second device was laid down with the top portion away
from the vehicle in the direction of travel of the vehicle and was
placed 25 ft (7.6 m) behind the first device at the left quarter point
of the vehicle 17 in (43.2 cm) from the vehicle centerline. The base
located in the path of the left front‘tire tended to form a ramp for the
wheel to ride up on. These positons were chosen to maximize the

possibility of vehicle yaw and overturn.

The test was conducted on Tuesday August 31, 1982 at 1:30 p.m.
at a speed of 59.9 mph (96.4 mph).

Pretest photographs are presented in Figures 47 and 48.

3.5.1 TEST RESULTS

The first device impacted on the right quarter point of the
vehicle bumper. The post sheared off at the base and the panel
separated from the post and was run over by the vehicle. The right

headlamp was'broken by the panel at impact.
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The second device, which was laying down, was impacted on the
left quarter point of the bumper and the concrete base disintegrated
from around the reinforcing wire. The post and panel remained together
and were propelled approximately 30 ft in the direction of travel of the
vehicle. The second basé 1ef§ an imprint on the bumper and the sheet

metal beneath the bumper.

The vehicle did not exhibit any yaw, pitch or roll instability
and the dummy did not impact the interior of the vehicle due to the
vehicle impact with the Virginia Simulated Barrel Panel. The vehicle

was brought to a straight stop using the vehicle brakes.

The vehicle damage was restricted to a broken right headlight,

left bumper and pan damage.
Posttest photographs are presented in Figures 49 through 51.

3.5.2 DATA PRESENTATION
(1)

distance the occupant traveled did not exceed 1.69 in which is less than

" During the time interval of interest the "flail space"

the 2 ft assumed distance to the vehicle interior and therefore no

contact occurred.

Since no contact occurred, the highest 10 msec average after
contact during the ridedown phase cannot be computed. In lieu of this
data, the highest 10 msec and highest 50 msec averages are presented in
Table 19.

The occupant risk values shown in this table are taken from
the Recommended Occupant Risk Values for the Longitudinal (x) Direction

for Breakaway/Yielding Supports — Signs and Luminaire.

(1) Flail space approach defined in NCHRP Report 230 '"Recommended
Procedures for the Safety Performance Evaluation of Highway
Appurtenances'!
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TABLE 20  MOVING AVERAGE DATA VIRGINIA SIMULATED BARREL PANEL

Class 180 Filter 10 msec Average Acceleration (per NCHRP Report No. 230):

Max imum
Longitudinal
Accel. — g's Time — Seconds
Impact with First Device 0.7191 (1) .1052 to.1152
Impact with Second Device 2.7889 (1) .4160 to.L4260
Recommended Limit 15.0 (2)

Class 60 Filter 50 msec Average Acceleration (per TRB Circular No. 191):

Max imum

Longitudinal

Accel. - g's Time — Seconds
Impact with First Device - 0.16979 .1046 to.1546
Impact with Second Device 0.4534 . .3904 to.Lkhok
Recommended Limit 10.0 (3)
Occupant Impact Velocity: Longitudinal A Vel — fps
Impact -with First & Second Device ' , N0
Recommended Limit 15.0 (2)

(1) The values listed are maximum values and are presented for reference.
Occupant moves less than 24 in. and thus ride down period does not
occur.

(2) Reference NCHRP Report No. 230, Pg. 32 (Breakaway signs & luminaires
criteria used).

(3) Reference TRB Circular No. 191, Pg. 10 (Redirectional barrier
criteria used). ‘
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A computer printout of the vehicle acceleration data (class
180 filter) is presented in Table 21. Computer printouts of the first
integral (occupant velocity) and second integral (occupant displacement)

are presented in Tables 22 and 23.

Computer plots of the event using the class 180 filter is
shown in Figure 52 and for the class 60 filter in Figure 53. The flat
portions of the curve represents a change of data below the resolution

of the analysis equipment for the sampled period.
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TABLE 21 VEHICLE ACCELERATION DATA — VIRGINIA SIMULATED BARREL PANEL

T IMH ' G5

.0000 .0002 _0004 .0006 .000B .0010 .0012 .001k .0016 .0Q1B
L6668 .16 -.3¢ -—.30 -.38 ~-.38 .1e -.3e .16 .18 .4y
.66z .49 .49 .49 .49 .49 .18 .18 . 1@ .18 -.3€
Yy -.3 -.36 -.36 -.78 -.76 -.76 -.7¢ -.76 -.7¢ -.76
L8686 .18 .16 -.3¢ -.38 -.38 .16 -.3¢ -, 3@ .16 .16
.868 .49 .4y .89 .49 .18 .49 .16 -.76 -.7¢ -.7@
.876 -.76  -.3@ .16 -.30 .18 .49 .49 .1@ .49 .18
Le72 -.36 -.36 .18 .49 .49 .89 .4% .49 .49 .16
.e74 16 -.30 -.38 -.38¢ -.386 -.30 .1e .16 .16 T
.87¢ .16 .49 .16 .49 .49 .49 .49 .49 .49 .49
.678 16 -.3e -.3% -.38 -.76 -.38 -.76 .18 -.7¢  -.3@
.89€ -.38 -.7¢ -.76  -.78 -.7¢ -.3@ .1e .18 .16 .49
.6€2 .89 .89 .89 .e9 .89 .49 .49 .1e 16 - 76
.#84 -.3¢ -.78 -.7¢ -.3¢ -.38 -.3¢ -.36 -.3¢ -.38 -3¢
.68¢ -.%@ -.38 -.3@ .16 -.3@ Y .a¢ .49 .16 .es
e8] . .89 .89 .89 .e9 .49 .18 .1e  -.3¢  -.3¢ -.7@
.69@ -.76 -.38 . 1@ .49 .49 .89 1.28 1.28  1.2¢  1.2€
.65z .89 .49 .18 .18 .18 -.38 -.3e . 1e .1e . 1@
.e94) .18 . 1@ .16 -.36 -.38 -.36 -.3¢ -.36 -.36 T
.696 .1e .49 .49 1.28 .89 1.28 .89 .89 L&9 .45
.698 .40 .49 .1e .18 -.38 -.3¢ -.36 -.38 -1.85% -1.4%
.1ee] -1.88 -1.49 -1.88 ~-1.88 -1.49 -1.8% -1.869 -.7& .10 . 1€
.162 .4% =1 .85 .89 1.28 1.28 1.28 1.28 1,28 .es
. 184 .16 -.38 -.78 -1.49 -1.B8 -1.88 -1.49 -1.49 -1.p° -1.@%
.1es] -1.89 -1.49 -2.26 -3.86 -8.64 -5.84 -4.25 -Z.87 -1.88 -1.869
.1e8 . 1@ 1.67 3.65 5.23 6.82 6.82 S.23 4.84 3.65 2.87
L1186 .18 -2.67 -5.64 -6.62 -6.22 -5.84 -3.4¢ —-.3¢ 2.87 4.65
L1112 4.84 3.65 2.87 .18 -1.88 -2.67 -2.67 -1.88 -.3@ 2.47
.114 5.62 8.3% 18.36 11.15 9.18 5.23 .16 -4.25 -7.86 -9.39
L1186 -1e.1e -9.3%  -7.41 -4.64 -1.49 2.47 4.44 S.63 4.44 2.8é&
L1118 .18 -1.49 -Z.28 -1.88 -1.89 . 1@ 12 .e¢ .16 —1.&8
.12e} -3.84 -¢.22 -7.41 -7.41 -5.83 -3.87 .49 4.8 7,21 B.7€
.12z €.886 6.81 4.44 2.87 -.38 -1.4F -2.26 -2.28 —1.@% .4
.124 1.26 2.47 2.86 Z.67 1.28 .1 -1.49
126 -3.46 -2.467 -1.49 -.3@ .85  1.2¢ 1.2€
L1228 .49 . .49 .49 .89 .ey .89 .4¢
.13l -1.88 -2.26 -1.88 -1.8% -.3e .49 1.28 1.28
.132 .49 16 -.3@ —-.78 -1.89 -1.89  —.3@ .49
.134 z.87  1.67 .49 .18 -1.69 -1.85 -1.69 -1.@9%
.13e 1.67 2.7 2.86 2.86 2.86 2.86 2.47 Z.e7
.13 .89 1@ .18 -.36 -.76 -1.89Y -1.45 -1.4¢%
.148) -1.e9  -.3@ .1e .49 .89 1.28 2.87 2.@7
.14z 1.67 1.2€ L1€ -1.89 -2.28 -3.46 -4.64 -5.43
.14a)  -5.42 -4.64 -3.86 -2.47 -1.49 .16 2.7  4.65
. 146 &.62  5.63  4.84  4.44 3.26 3.26 2.86 .47
.14g 1.28 .49 .49 .18 -.786 -1.49 -1.82 -2.2¢
L1586 -2.28 -2.28 -2.28 -2.28 -2.67 -2.26 -2.2& -1.E€&
.152 1.26 2.7 2.86 3.65 3.65 3.26 2.47 1.28
.154] -2.67 -2.46 -3.46 -3.87 -1.88 -1.69 .49 2,87
.158 4.44 4.44 4.85 3.26 z.87' .89 . 1@ -.70
.15} -1.4% -1.e9 -.7¢ -.78 -.7@ . 1@ .49 .49
.14 T .49 .49 .18 .18 .49 .49 .89
L1642 1.26 1.28 1.28  1.28 1.28 .e¢ .89 .49 .
.144 -.78 -1.869 -—1.88 -2.67 -3.67. -3.87 -3.67 -2.2&8 -1.86 -1.09
L166 -.7€ .16 .18 .18 -.38 -.3@ .49 .49 .49 .e9
L1148 1.67 1.67 1.67 L&Y .49 —.78 -1.4% -Z.&7 -2.67 -3.87
.17e}] -3.e7 -2.28 -1.88 -1.49 -1.69 -—.38 -.Z8  -.2@ .45 .49
L1172 1.286 1.28 167  1.67 1.67 . 1.28 .es .8y .45 .49
.174 .1e .18 -.38  -.38  -.3@ -.76 -.76 -1.8% -.786 -.7@&
L17¢& Y .49 .49 .89 .89 1.28 1.2€ 1.47 1.28 .e9
17 .49 .4% .49 .49 .18 -.38 -1.¢% -1.4% -1.88 -1.8F
.1ge] -2.2¢ -Z.28 -2.28 -1.49 -1.49 -1.8% -.7¢ -.3@ .1 . 1@
.182 .a% L&Y 1.28  1.28 1.67 1.67 1.2  1.2& .49 . 1@
.184 -.76 -1.89 -1.4% -1.88 -2.28 -2.28 -2.2& -2.67 -2.47 -2.28
.186] -1.88 -1.4% -1.69 -.76 -.38 .49 .49 .49 .89 1.28
.188 1.67 1.26  1.28 1.28 .89 .89 .16  -.38 -.3¢ -.7¢
. 158 -.786 -1.89° -.78 -.78 -.78 -.76 -.26 —.2@ —-.30 ° —.3@
.19z -.3¢ -.30 . 1@ .16 .49 .89 1.28 1.7 “2.67 1.67
.194 1.2¢ .E9 .e9 .49 .49 .16 -.36 -.78 -.78 -.7@
.196 -.3¢ -.7¢ -.3e .16 -.38 -.38 -.76 -.36 -.36 -.3¢
.198 -.36 -.3¢ -.36 .1e .49 .49 .49 .49 I -]
.2e@ -.3 -.76  -.3¢ ~-.3@ .18 .89 .89 1.2¢e 1.2¢ .es
.282 .4¢ .49 .18 -.78 -1.89 -1.89 -1.6% -1.49 -1.49 -1.4%
.204) -2.28 -2.67 -2.67 -2.67 -2.28 -1.88 -1.8% -_3e .49 1.28
.266 1.67 1.28 1.28 .89 .49 .18 .1e .49 .e9 .89
.268 1.26  1.28  1.28 .49 -.38 -1.89 -2.28 -3.87 -3.46 -3.8¢
.218] -3.87 -z.67 -1.4% -.7@ .49  1.28 2.47 . 2.47 2.8& @ 2.8¢
.212 2.47  2.87 1.67 « .89 .49 .18 .16 -.38 -.3¢ -.3¢
.214 -.20 .18 .16 -.38  -.38 -.78 -1.89 -1.89Y -.7¢ -1.6%
216} -1.e9 -.7¢ -.7¢e -.3e .18 .89 1.2¢ 1.26 2.87 z.87
.218 2.a7 2.47 2.87 1.28 .49  -.7¢ -1.4% -1.49 -1.8% -.7&
.22@ -.7¢ -1.€9 -1.88 -3.87 -3.87 -3.87 -2.87 -2.47 -1.82 -1.46

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 21 (CONT'D) VEHICLE ACCELERATION DATA — VIRGINIA SIMULATED BARREL PANEL

'S
TIME

.0000 .0002 .0004k .0006 .0008 .0010 .0012 .001k .0016 .0018
.222) -1.e° . 1@ .as .89 .BS  1.67 1.67 2.47 3.26 3.£5
.224 3.65 3.5 2.86 2.87 1.28 .49 -.30 -1.8% -1.45 -2.2§
.226] -2.28 -1.8& -1.BE =-1.89 -1.89 -1.89 -.76 -.76 ~-1.89 -1.49
.228] -1.88 -1.4%Y -1.49 <~1.89 -.7@ .16 .49 .89 1.67  1.&7
.238 1.67 1.28 .89 .16 -.76 -1.89 -1.49 -2.28 -2.28 ~1.86
.232] -1.88 -1.4% -.38 .49 .89 1.67 2.87 Z2.47 Zz.47  2.€7
.234 1.67 .4%  -.3@ -.78 -1.49 -1.4% -1.85 -.76 .4y 1.28
.236 2.67 2.47 2.47 2.87 1.28 -.3¢ -1.49 -3.87 -3.4¢ -3.46
.23g] -2.67 -1.4%y -.3@ .49 .B9  1.67  1.67  1.67 1.28  1.28
.24¢ .49 .16 -.36  -.78 -1.89 -.7¢ -1.69 -.78 -.36 -.3&
.242 -.38 -.36 -.36 .1e .16 -.36 -.2 -.38 -.78 -.7@
.244 -.76 -1.89 -.76 -.7@ .18 .49 1.67 2.7  Z2.€7  2.67
.246 1.67 .49 -.36 -1.6¢ =-1.4% -2.28 -2.67 <-Z2.67 ~-1.4% ~-1.6%
248 -.78 .as LBY 1.47  1.67  1.67  1.67  1.28 1.2 .es
.256 .e9 .45 .49 .49 . 4% . 1@ .16 -.38 -.36 -.3
.252 -.76 —1.89 -1.49 -1.88 -2.26 ~-2.26 -2.28 -1.88 —1.B& =-1.69
.254] -1.8%  -.3e .49 .89 1.67  1.67  1.67 1.47 1.2 .e9
.256 . 1@ .16 -.36  -.76 -1.89% -1.49 -1.49 -1.88 ~-1.8f -1.6E
.258f -1.88 ~-1.69 -1.69 -.7¢  -.3@ . 1@ .89 1.28  1.67  1.67
.268 2.87 z.87 1.28 .89 .89 8% .18 .16 -.36  -.36
.262 -.76 -.76 -1.89 -1.89 -—1.49 -1.45% -1.69 -1.89 -1.89 -.3¢
.264 -.30 .18 .49 LB9 1,28 1.67 1.67 1.7  1.67  1.47
.266 1.28 .89 .16 -.3¢  -.78 -1.89 -1.49 -1.86 -1.88 -1.8€
.2¢8]l -1.e9 -.76 -.38 -.3@ .10 .18 .49 .as .65 .e¢
.276 .89 1.28 .88 . .89 .89 .89 .49 .49 .16 1€
.272 -.3¢ -.78 -1.6% -.786 -.76 -.78 -.76 -.38 -.76 —.%@
.274 -.3e  -.3e .1e .18 .49 .49 .8 1.28&  1.28  1.28
.276 1.26  1.28 .89 .85 .49 .16 -.36  -.36 -.32& -1.6¢
.278] -1.e9 -.7e -.7¢ -.3¢ -.3¢ -.36 -.3¢ .16 -.3¢  -.3e
.286 -.3¢  -.36 .16 -.38 .1e . 1@ .16 .49 . 1@ 1@
.282 .16 -.36  -.36  -.7¢ -.7C -1.8% -1.6% -1.€° -1.6¢ -, 76
.284 -.76 -.76 .16 . 1@ .18 . 1@ .16 .18 L1e -.28
.286 1@ .1e . 1@ .16 .1e . 1@ .18 .18 .1e . le
.28 .16 -.38  -.36 -.3@ 1@ .16 . 1e .49 1@ . 1e
.29@ .49 .49 .49 .49 .49 .as . 1@ .16 -.3e -.3
.25z .16 .1e .1e -.ze  -.3  -.36 .16 -.3  -.2e .1e
.2%4 -.36 -.3@ -.3¢ -.3 -.2¢ -.3F . 1@ .16 .49 .4¢
.25¢ .49 .8¢ .&9 .49 . 1@ .16 -.3e  -.26 -.Z@ -3
. 298 -.38  -.36 -.38 -.76 -.38 -.76 -.3F -.3¢ -.3@ . 1€
388 .18 .16 . 1@ .16 -.3  -.36 -.36 -.36 -.36 -.36
.3e2 -.2e .16 -.3¢  -.26 -.%¢ -.36 -.36 -.36 -.78 -.206
.ze4 -.76  -.36 -.36 -.3¢ -.36 -.3 -.36 -.260 -.36  -.30
L3086 .16 . 1@ . 1@ . 1@ .1e .1e  -.3¢ -.38 -.3¢ ~-.3@
. 268 -.% -.76 -.7¢ -.3@ -.3@ .le -.30 . 1@ .45 .es
.318 .89 .e9 .49 -.38 -1.49 -2.26 -2.26 -2.28 -1.6% .49
.212 2.86 4.85 5.22  4.84  3.26 .89 -1.88 -3.86 -5.42 -5.43
.314] -4.25 ~-2z.&7 -.3& 2.67 2.26 3.65 2.26 2.67 .89 -.7e
.316] -1.49 -1.88 -1.88 -1.49 -.70 .16 .89 1.28  1.28  y.z@
.218 1.28  1.28 .e% .49 -.3¢  -.38 -.36 -1.69 -1.69 -1.@89
.328] -1.€9 -1.69 -1.69 -1.85 -.76 -.3@ .18 .1e .as .49
.32z .49 .49 . 1@ .18 .18 .49 .49 .89 &S .es
.324 .49 .49 -.38  -.36@ -1.89 ~-1.65 -.786 -.30 .16 .16
.326 .e9 .es .8¢ .89 .8 .8% .4% .49 .16 - 36
.328 -.36 -.76 -.786 -.76 -1.4% -.78 ~-1.89 ~-1.6% -1.85 -.76
.33 -.78 .1e  -.38 . 1@ .16 . 1e .49 @ .49 .49
.232 .45 . 1@ .16 .16 . 1@ .16 .16 .16 .49 .49
.324 .45 .49 .49 .4y .18 .16 -.36  -.786 -1.6Y -—1.69
.33¢ -.76 -1.8% -.76 -.3@ .16 .16 . 1@ .16 .18 . 1@
.328 . 1@ .16 -.3e . 1@ . e . 1@ .18 e .1e . 1€
. 346 .18 .1e .16 -.3@ .16 .16 . 1@ .as .45 .16
.34z .16 -.36 -.3¢ -.3& -.76 ~-1.P% -1.89 -1.89 -.7¢ -.3@
.344 .18 .49 .9 .€9 .45 .89 .as .45 .49 .49
.34¢ .18 1@ .16 1@ .1e .18 .16 .18 .l -.3E
.24g -. 38 .1¢  -.3¢ -.76 -.3¢ -.36 -.36 -.38 -.26 -.36
.358 . 1@ .16 .18 .49 .45 1@ .49 .18 .18 .1e
.352 . 1@ .18 . 1€ .18 . 1@ .49 .1e .4y .49 .43
.354 .18 .18 .16 . 1@ .18 .16 .18 .18 .16 .18
.256 . 1@ .49 .18 .49 .16 . 1@ .18 -.3e .18 .18
.35€8 -.38 -.38 -.3@ .16 -.38 . .18 -.38 -.38 -.26 -.30
.368 -.30 .1e . 1@ .4y .49 .49 .e9 .49 .49 .49
.362 .18 -.36 -.3¢ -.30 -1.89 -.76 -.76 -.76 -.76 -—.2@
.364 -.36 -.30 .16 .18 .10 .18 .49 . 1@ .18 .4y
.36¢ .49 .89 14 .89 .89 .49 .18 .16 -.3e -.7@
.3é8 -.76 -.7¢ -.76 -.38 -.3¢ -.38 .1e .1e .49 .49
.378 .18 .1e .16 -.38 -.3¢ -.36 -.36 -—.3@ .16 -.3e
.372 -.3e .16 .18 .16 -.36 .1e  -.38 ~-.7e -.78  -.7¢
.374 -.76 -.38 -.38  -.38 .18 .18 .16 .18 .49 .45
.376 .49 .49 .45 .49 .85 .89 .as .49 .a9 .1e
.378 -.38 -.38 -.76 -.76 -.76 -.76 -.3& -.36 .18 1€
.388 .1e .18 .49 .49 .18 .18 .18 .1e 1€ . 1€

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 21 (CONT'D) VEHICLE ACCELERATION DATA — VIRGINIA SIMULATED BARREL PANEL

G'S
TIME -0000 .0002 .0004 .0006 .0008 .0010 .0012 .0014 .0016 .0018

.382 .1@ .18 .49 .18 .18 .18 .1e .18 .18 ~.30
.384 -.38 -.380 -.368 -.78 -.38 -.30 -.38 -.38 .1e .18
.386 .18 .1e .18 .49 .49 .18 .18 ~.30 -.30 .16
.3388 .10 ~-.30 -.38 -.30 .18 ~-.30 -.360 -.38e -.30 -.30
.398 -.38 -.3e .18 .18 .18 .49 .18 .18 .49 .49
.392 .49 .18 .18 .18 . 1@ -.30 .10 .18 .49 .49
.294 .10 . 1@ .18 .18 .18 .10 .18 -.20 .18 .18
.396 .18 . 1@ .18 .18 -.30 -.30 -.30 -.786  -1.89 -.78
.398 -1.e9 ~-.30 -.38 -.38 -.20 -.78 -.76 -1.89 -1.49 -2.28
.46e —3.46 -4.64 -5.83 -5.43 -5.43 -5.84 -4.44 -4.25 -3.46 -3.46
.482 -3.87 -2.67 -2.28 -2.28 -1.88 -1.69 .18 .89 2.87 2.86
.484 3.26 3.65 3.26 2.7 .89 -.3¢ -1.89 -1.88 -2.28 -2.28
.486 ~2.67 -3.87 -3.46 -4.25 -~-4.64 -4.64 -4.44 -3.86 -2.67 -.78
.4eg .89 1.67  2.47 3.26 3.26 3.26 3.65 3.65 _4.85 4.85
.41 3.65 3.5 3.26 2.86 2.88 2.47 1.67 .89 .18 -1.89
-412) -2.28 -2.47 -3.46 -3.46 -2.47 -1.88 -.38 .89 1.28 .49
.414 .18 -.38 -1.69 -2.67 -4.25 -6.22 -9.3%9 -11.76 -12.34 -12.15
.416 ~9.39 -7.41 -5.84 -2.67 -1.4% -1.89 -1.38 -2.47 -4.64 -7.81
-4181  -7.81 -3.86 2.87 9.18 15.56 19.84 23.88 234.98 24.98 22.6&1
.42¢ 18.26 12.74 6.81 .89 -3.86 -7.41 -9.39 -9.39 -8.99 -g.2@
.422 ~8.99 -10.97 -14.13 -16.56 -16.56 -13.73 -8.40 -3.87 .10 2.86
.424 6.82 18.35 15.58 18.66 21.83 23.88 22.61 18.26 11.15 2.87
.426 ~7.88 -16.89 -24.79 -28.74 -29.52 -27.16 -22.82 -17.48 -13.34 -8.60
.428 -4.44 -1.49 .49 2.67  4.84 8.39 12.74 19.86 24.58 29.72
.430 32.89 38.98 26.56 18.46 8.78 ~1.69 -8.40 -13.73 -16.18 -14.89
-432]1 -16.58 -16.5¢ -146.89 -18.68 -19.26 -28.45 -20.84 -18.88 -13.73 -7.41
.434 .49 $.57 18.64 25.77 29.32 27.74 21.42 11.15 .49 -9.39
<4361 -17.29 -21.24 -21.63 -19.64 -15.31 -18.18 -5.43 -.7@ 2.87 3.26
.438 3.645 2.47 .89 .18 -.38 .89 2.26 6.42 18.3& 13.13
.44 15.11 1S.11 13.92 11.15 7.s@ 4.85 .49 -2.28 -5.84 -7.38
-4421 -16.18 -12.55 -14.52 -16.58 -16.89 -16.18 -1Z.34 -18.18 -5.43 -.38
.444 5.23 ?.97 14.71 18.26 21.83 22.22 21.63 19.86 14.71 9.57
.44¢ 4.85 -1.49 -6.62 -18.97 -14.12 -16.58 -17.65 -17.29 -15.71 —12.55
.448 -9.3% -5.43 -1.88 1.7  4.e5  $.81 8.39 9.57  9.97 9.97
.45@ ?.57 §.78 8.39 .81 5.23  2.86 .89 -1.49 -3.886 -5.43
.452 =$.22 -7.81 -7.41 -7.81 -7.81 <-7.41 -7.81 -6.62 ~-6.22 -5.42
.454 -3.86 -2.29 .18 2.87 . 4.85 4.42 8.80 9.57 9.57 9.57
.456 s.ea &.42 4.85 1.67 -1.89 -3.44 -5.83 -7.28 -8.99 -10.18
.4584 -16.57 -18.18 -8.99 -7.81 -3.84& -1.4% 1.67 4.84 6.81 8.78
.468 9.57 18.26 9.97 §.78 7.40 4.82  4.8S5  2.87 .89 -1.@9
L4642 —2.87 -3.8& -5.84 -5.83 -6.22 -46.32 =-6.22 -46.22 -5.83 -5.p4
.444 -4.25 -3.46. -1.88 -.38 1.28 2.86 4.84 6.42 7.6 g8.e8
.44 . e.00 7.21 5.63 4.5 2.47 - .89 .18 -1.49 -2.28 -3.44
.468 -3.8& -5.84 -5.43 -5.83 -4.22 -6.22 -5.43 -4.84 -2.67 -1.89
.47@ .89 2.85 4.84 4.42  7.21 7.58 7.21 &.42 4.84 3.26
.472 1.28 —-.78 -3.87 -4.25 -5.83 -4.22 -6.22 -6.62 -5.83 -5.84
.474 -3.86 -2.487 -1.49 -.38 .49 . 1.28 1.87 2.47 3.286 3.26
L4758 3.268 2.86 2.47 1.67 1.28 .49 .18 -.38 -1.89 -1.49
-4781 ~-1.88 -2.28 -2.47 -2.48 -4.25 -4.25 -4.25 -3.85 -3.87 -2.2
. 480 -.30 1.28 2.86 4.44 5,43 6.82 4.42 4.82 4.84 3.465
.42 2.87 -89  -.30 -1.88 -3.87 -3.8% -4.25 -4.25 -4.25 -3.84
.484 -3.46 -2.67 -2.28 -1.89 -.38 .89 1.28 2.87 2.47 2.47
.486 1.67 1,67 1.67 1.28 1.67 2.87 2.87 2.87 1.87 1.28
.4e8 .89 -.3¢ -1.89 -2.28 -2.67 -3.87 -3.87 -2.87 -1.88 -1.49
.4%90 -.70 .18 .89 1.2 1.67 2.87 2.87 2.7 2.87 1.87
492 1.67 .89 .49 -.38 -.76 -1.89 -1.49 -1.88 -1.88 -1.88
.494 -1.88 -1.49 -1.8° -1.89 =-1.89 -.7@ -.30 -.3e .10 .18,
L4946 .49 .49 .89 .89 .89 .49 .49 .18 -.20 -.706
-4981 -1.89 -1.49 -1.49 -1.28 -1.88 -1.49 -1.49 -1.49 -.70 ~-.3e
.588 .18 .18 .89 1.28 1.28 1.67 2.87 2.87 1.67 1.67
.582 1.67 1.28 1.28 .89 .49 .49 .18 -.30 -.786 -1.09
.584 -1.49 -1.88 -1.88 -1.88 -1.4% -1.29 -.3@ -.30e .49 .e9
.586 1.28 1.7 2.87 2.87 2.87 2.87 1.28 1.28 .89 .18
.ses -.38 ~-.30 -.78 -.78 ~1.89 -1.89 -1.89 -.78 -.70 -.30
.S1e -.38 S .18 .18 .49 .89 .89 .89 .89 .89 .8%
.512 .89 .49 .49 .18 -.3¢  -.78 .-1.8% -1.88 -1.88 -2.285
.S514 —2.67 -2.67 -3.87 -2.67 -3.87 -2.28 -2.28 -2.28 -2.28 -1.89
.516 -1.49 -1.49 -1.49 -1.69 -.78 -.3e .10 .10 .18 . 1@
.518 -.3e -.38 -.78 -1.89 -1.49 -1.88 -1.88 -2.28 -2.28 ~2.23
.52@ ~1.88 -1.69 -.38 -.28 .18 .49 .89 1.67 1.67 1.67
.522 2.87 2.87 2.47 2.7 2.87 2.47 1.87 1.67 1.67 1.87
.524 1.67 1.28 .89 1.28 1.28 1.28 1.28 .89 .89 .49
.526 .18 .1e -.38 -.38 -.30 -.3e .1e .49 .89 .89
.528 1.28 1.67 1.28 1.2¢ .89 .89 .89 .49 -.38 -.30
.53 -.38 -.30 .10 .18 .1e .18 . 1@ .18 .18 -.38
.532 .18 -.38 .18 .18 .18 .49 .49 .49 .89 .49
.534 .49 .49 .18 .18 .18 -.30 -.3¢ -.70 -.3e -.7@
2536 -.78 -.70 .18 -.38 .18 .18 .49 .18 .18 -.38
.538 -.38 -.78 -1.¢° -.7p -1.89 -1.e9 -.78 -.78 -.7e -.7e
.=a@ -.78

Positive numbers indicate vehicle acceleration in the direcglon of e
vehicle travel, negative numbers indicate vehicle acceleration oppos
the direction of vehicle travel (deceleration).
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TABLE 22 OCCUPANT VELOCITY — VIRGINIA SIMULATED BARREL PANEL

INCHES/SECOND
TIME

-0000 .0002 .0004 .0006 .0008 .0DO10 .0012 .0014 _.0016 .0018
-840 .01 -.82 -.84 -.88 -.89 -.88 -.18 -.89 -.89 ~.8%
.862 -.81 .83 .86 .16 .14 .15 .16 .16 .17 .15
-864 .12 .18 .88 .82 -.83 -.88 -.14 -.19 -.24 -.30
.86¢ -.29 -.28 -.31 -.33 -.3S -.35 -.37 -.39 -.38 -.38
.848 -.34 -.36 -.23 -.20 -.19 -.15 -.14 -.2e -.25 -.30
.876 -.36 -.38 -.37 -.48 -.3% -.3% -.31 -.31 -.27 -.2&
.872 -.28 -.31 -.36 -.26 -.22 -.16 -.12 -.88 -.84 -.e4
.874 -.83 -.65 -.87 -.16 -.12 -.14 ~.14 -1z -.12 -. 11
-e76 -.11 -.87 -.86 -.82 .61 .85 .e9 .13 N .2e
.87¢ .21 .19 .16 .14 .69 .8& .81 .82 -.04 -.8é
.ege -.e8 -.14 -.19 -.24 -.30 -.32 -.31 -.31 —-.30 -.26
.682 -.19 -.12 -.86 .81 .68 -1z .16 . 1é .17 .12
.ee4 .89 .eq -.e1 -.24 -.8¢ -.88 -. 11 -.12 -.15 -.17
.88¢6 -.28 -.22 -.24 -.24 -.26 -.25 -.22 -. 1€ -.17 -.16
.e8s8 -.83 .84 .16 .17 .21 .22 .22 .2e .1g .1z
.8%8 .87 .85 .85 -89 .13 .28 . 3@ .44 .S .5¢
.892 .86 .70 .71 .71 .72 .78 .68 .68 34 .78
.894 .71 .71 .72 .78 .87 .65 .83 .68 .5& .59
.898 . 6@ .63 I -Y4 .77 .84 .94 1.61 1.87 1.14 1.18&
.e98 1.22 1.26 1.26 1.27 1.25 1.22 1.28 1.18& 1.89 .9€
. 188 .83 .72 .57 .43 .31 .23 ) .89 .1e .11
.102 .14 .21 .28 .35 .45 .55 .é5 .74 .&4 .21
. 184 .92 .90 .84 .73 .58 .44 .32 .21 -1z .a4
. 184 -.84 -.16 -.33 -.63 -.99 -1.38 -1.71 =-1.94 -2.89 -2.17
.188 -2.17 -2.84 -1.76 =1.3%5 -.89 -.42 -.82 .3é .44 -8e
.11@ .88 .68 .21 -.36 -.78 -1.17 -1.44 -1.446 -1.3@ -.%%
112 -.62 -.34 -.18 -.17 =-.31 -.52 -.73 -.87 -.8% -.7e
. 114 -.27 .3¢ 1.1€ 2.84 2.75 3.15 3.16 2.83 2.22 1.56@
. 116 .72 -.01 -.58 -.94 -1.85 -.86 -.52 -.88 .26 .4g
. 118 .49 .37 .28 .85 -.82 -.82 .64 .11 .12 -.83
.12e -.32 -.88 -1.38 -1.95 -2.48 -2.43 -2.60 -2.22 -1.67 -.99
. 122 -.37 .15 .Se -84 .42 .52 .24 4 .e¢ .12
. 124 .22 .41 - 432 .79 -89 .28 .78 .S¢ .31 .81
128 -.2& -.4é -.58 -.éa -.53 -.43 -.33 -.24 -.17 -.12
. 128 -.89 -.a%s -.82 .35 .12 .19 .22 .2 V4 .64
.13 ~.11 -.2e -.43 -.51 -+ -.54 -.5@a -.4@ -.36 -.ze -. 1z
. 132 -. 1@ -.e9 -.11 -.17 -.25 -.33 -.26 -.32 -.25 -. 1z
. 124 N 17 .26 .21 12 .64 -.84 ~-.1z -. 12 -.8%5
. 136 .8g .24 -4¢ .6& .ve 1.12 1.31 1.47 1.6¢€ 1.7¢
. 138 1.77 1.78 1.78 1.76 1.71 1.82 1.5 1.3¢ 1.2¢& 1.28
. 14@ 1.11 1.9 1.1e 1.13 1.2e 1.3@ 1.44 1.62 1.7¢e 1.94
. 142 z.e7 2.17 z.1e 2.8¢ 1.92 1.45 1.2¢9 €7 .4z -.62
. 144 -.4S -.81 -1.11 ~-1.31 -1.42 -1.42 =-1.24 -.98 -.54 -.ec¢
. 144 .2¢ .82 1.19 1.54 1.79 2.64 2.2& 2.4% 2.61 2.74
. 14g 2.84 2.88 2.91 2.92 2.87 2.75 2.61 2.42 2.22 2.85
. 15@ 1.e7 1.70 1.52 1.25 1.14 .97 79 .45 .S¢ .54
-152 .44 .86 1.62 1.3@ 1.58 1.83 2.62 2.12 2.13 z.e1
. 154 1.81 1.54 1.27 1.64 -89 .81 .85 1.61 1.2¢ 1.57
. 156 1.91 2.25 2.57 z.82 2.98 3.85 3.8e95 3.ee 2.92 2.3
.158 2.7z 2.63 2.5¢e 2.5z 2.47 2.4¢ 2.52 2.55 2.62 2.&4
. 148 2.67 2.71 2.74 2.7 2.7¢ 2.¢g0 2.83 2.9e 2.97 3.16
162 3.28 3.36 3.486 2.5 3.59 3.44 3.73 3.77 2.8 2.81
- 154 2.76 3.468 2.53 2.32 2.89 2.8S 2.41 2.44 2.29 z2.21
. 166 2.1& 2.14 2.17 2.18 2.16 z2.12 z2.17 2.21 2.25 2.21
. 148 2.44 2.57 2.7e 2.77 2.81 '2.75 2.64 2.42 2.23 1.99
. 178 1.7% 1.5¢€ 1.43 1.32 1.22 1.21 1.19 1.14 1.2e 1.24
172 1.34 1.44 1.57 1.7e 1.83 1.92 1.99 2.86 2.18 2.14
. 174 2.14 2.15 2.13 2.11 2.8 2.862 1.9¢ 1.¢9 1.84 1.78
178 1.79 1.82 1.87 1.94 2.00 2.10 2.20 2.33 2.43 2.5@e
.17¢ 2.54 2.57 2.61 2.45 2.6¢& 2.42 2.55 2.42 2.29 2.14
. 18@ 1.97 1.79 1.62 1.5e 1.39 1.3e 1.25 1.23 1.23 1.24
.182 1.28 1.35 1.45 1.55 1.67 1.e06 1.96 2.68 z.e4 2.85
. 184 1.99 1.91 1.79 1.65 1.47 1.3e 1.12 .92 .71 .52
. 186 .39 .27 .19 .14 B! - 1S .19 .23 .38 .39
.188 .52 .62 .72 .82 .89 .96 .96 .94 .92 =13
. 190 .81 .72 .67 .62 .57 .51 .49 .47 .44 .42
. 192 . 4@ .37 .38 .39 .42 .49 .59 .72 .88 1.81
. 194 1.11 1.1¢e 1.25 1.28 1.32 1.33 1.31 1.25 1.20 1.14
. 196 1.12 1.7 1.84 1.85 1.83 1.1 .95 .92 .91 .88
.198 .86 .84 .81 .82 .86 .98 .93 .97 .98 P&
.2886 .93 .88 .86 .83 .84 .21 .98 1.8 1.17 1.24
.282 1.28 1.32 1.33 1.27 1.19 1.18 1.82 .91 .79 .42
.204 .56 .29 .89 ~.12 -.29 -.44 -.52 -.5 -.51 -.41
.2846 -.28 -.18 -.68 -.81 .82 .83 .84 .eg .14 .21
.288 .31 .41 -S1 .35 .52 .44 .26 .83 -.24 -.54
.218 -.7? -.98 -1.89 -1.15 -1.11 ~-1.81 -.82 -.63 -.41 -.19
.212 .80 .16 .29 .36 .48 .49 -41 .39 .36 .34
.214 .32 .33 .33 .31 .29 .23 .15 .86 .81 -.87
216 -.1& -.21 -.26 -.29 -.28 -.21 -.11 -.81 .15 .36
.218 .48 .66 © .81 .21 .95 .ve .’e .47 1) .52
.22e .48 .39 .25 .81 -.23 -.4¢ -.7e -.9¢ -1.85 -1.1¢

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 22 (CONT'D) OCCUPANT VELOCITY - VIRGINIA SIMULATED BARREL PANEL

INCHES/SECOND
TIME

.0000 .0002 .0004L ,0006 .0008 .0010 .0012 .001k .0016 .0018
T222 =1.25 -1.24 -1.26 -1.14 -1.87 -.94 —.€l -.62 -.37 -.et
.224 .28 .4z .70 .86 .96 1.08 .97 .89 .77 .68
.226 .42 .28 .13 .85 -.64 -.12 -.17 -.23 -.3% -.43
.228 -.57 =-.6y -.88 -.88 “—.94 -.93 -.89 -.82 -.7& -.57
.2386 -.44 -.3¢ -,27 -.26 -.32 -.a@ -.51 -.69 -.87 -1.81
.232) -1.16 -1.27 -1.29 -1.26 -1.19 =-1.8e -.98 -.71 -.52  -.3e¢
.234 -.23  -.19  -.21 -.27 -.38 -.S8 -.56¢ -.68 -.é&@ -.5@
.236 -.34 -.1s .84 .28 .3e .28 .16 -.87  -.34  -.6]
.23 -.81 -.93 -.95 -.9% -.85 -.72 -.5% -.46 -.3¢ -.2¢
.248 -.22 -.22Z -.24 -.29 -.38 -.43 -.51 -.57 -.5% -.61
.242 -.64 -.66 ~—.68 -.66 -.87 -.6% -.72 -.74 -.79 -.€5
.244 -.%0 -.92 -1.84 -1.8Y -1.88 -1.85 -.92 -.76 -.é@ -.44
.246 -.31 -.27 -.29 -.3& -.4%9 - .67 -.87 -1.88 -1.19 -1.2¢
.248 -1.33 -1.29 -1.23 -1.18@ -.97 -.84 -.71 -.61 -.51 -.44
.256 -.37 -.34 -.386 -.26 -.22 -.22 @-.21% -.23 -.25 -.2®
.252 -.33 -.42z -.53 -.6& -.85 -1.83 -1.2¢0 -1.35 -1.4% -1.58
.254 -1.66 ~1.68 -1.65 -1.58 -1.45 -1.32 -1.19 -1.86 -.96 -.89%
.256 -.89 -.88 -.98 -.9¢ -1.84 -1.15 -1.27 ~-1.41 -1.5¢ -1.78@
.258{ -1.85 -1.93 -2.82 -2.87 -2.8% -2.6% -2.82 -1.92 -1.79 -1.6é6
.2686 -1.5¢ -1.34 -1.24 -1.17 -1.11 -1.84 -1.83 -1.82 -1.85 -1.07
262 -1.12 -1.18 -1.26 -1.35 -1.46 -1.57 ~1.66 =-1.74- -1.83 -1.€5
.264 ~1.87 -1.87 -1.83 -1.76 =-1.66& =-1.52 -1.46 -1.27 -1.14 -1.8!
266 -.92 -.85 -.84 -.84& -.$2 -1.8& -1.12 -1.26 =-1.41 -1.55
268 -1.64 -1.69 -1.71 -1.74 -1.73 =-1.72 -—1.6B =-1.45 =-1.5¢ -1.51
.276 -1.44 -1.34 -1.27 -1.28 -1.14 -1.87 -1.83 =-.99 -.9% -.°9F
272y -1.e8 -1.85 -1.14 -1.19 -1.25 -1.3¢ -1.35 -1.38 -1.4% =-1.4%
.274 -1.48 -1.56 -1.49 -1.48 -1.45 -1.41 -1.234 -1.24 -1.14 -1i.84
.27¢ -.95 -.85  -.786 -.71 -.&7  -.&7 -.é9 -.71 -7z -.e2
.278 -.9@ -.96 -1.81 -1.83 -1.8¢& -1.€8 -—1.18 —1.1€6 -—1.12 =-1.14
.288@ -1.16 -1.19 -1.18 -1.26 -1.26 -1.19 =-1.18 -1.14 =-1.14 ~-1.13
.282 -1.12 -1.15 =-1.17 -1.22 =-1.28 -1.3& =-1.44 -1.53 -1.61 =-1.67
.284 -1.72 -1.77 -1.77 -1.76 -1.75 =-1.74 -1.74 -1.732 -1.72 =-1.75
L2861 -1.74 -1.73 -1.72 -1.72 -1.71 =1.78 —1.49 —1.69 -1.68 =—1.&7
.288)  -1.66 -1.69 -1.71 -1.73 -1.73 =1.72 =—1.71 =—1.67 =-1.&7 -1.6é¢
.2%@ -1.62 =-1.58 -1.55 -1.S1 -1.47 -1.43 -1.42 -1.42 -1.44 -1.4¢
.292 -1.44 -1.45 -1.44 -1.47 ~-1.49 -1.51 =-1.58 -1.52 =-1.5% ~-1.%4
.294 -1.57 -1.5¢ -1.61 -1.64 -1.é¢
z9él -1.85 -1.49 -1.42 -1.38 -1.37
2981 -1.48 -1.58 -1.52 -1.58 -1.é@
.zea -1.71 -1.786 -1.78 -1.6% =-1.71
.362 -1.85 -1.85 -1.87 -1.89¢ -1.91
.204 -2.11 -2.14 -2.1& -2.18 -Z.21 -Z.22 -2.25 -Z.28
.386 -2.32 -2.31 -2.38 -2.2% -2.2% -2.28 -2.3¢ -2.33
.36E -2.39 -2.45 -2.58 -2.53 -2.55 -2.54 -2.5& -2.56
.21e -2.38 -2.31 -2.28 -2.3¢ -2.41 -2.5% -2.77 -2.94
.312 -2.77 -2.45 .-2.65 -1.48 -1.4% -1.36 -1.56 -1.86
.314 -2.97 -3.17 -3.26 -3.84 -2.7% -2.56 -2.25 -2.6%
.316 -2.19 -2.34 -2.48 -2.6B -2.45 -2.64 -2.58 -2.48
.318y =<2.18 -2.62 -2.81 -1.92 -Z.p8 -2.82 -2.85 -2.13
.32z@ -2.38 -2.47 -2.55 -2.623 -2.(% =-2.71 -2.78 -2.786
.32z} -2.5¢ -2.5%4 -2.54 -2.53 -2.5z -2.49 -2.45 -Z.3&
.324 -2.20 -2.17 -2.19 -2.21 -2.38 -2.38 -2.43 -Z.4¢
.326)] -2.28 -2.31 -2.24 -2.17 -2.18 -2.83 -2.88 -1.9¢
.328] -2.66 -2.85 -2.16 -2.16 -2.27 -2.33 -2.41 =-2.4%
.33@ —2.6% -2.68 -2.78 -2.69 -2.&9 -2.6B -2.64 -2.43
.332f -2.52 -2.51 -2.51 -2.58 -2.49 -2.48 -2.48 -Z.47
.334 -2.36 =-2.3Z -2.28 -2.24 -2.24 -2.23 -2.25 -2.36
.33¢) -2.53 -2.61 -2.66 -2.69 -2.686 -2.67 -2.67 -2.6¢&
.338] -2.64 -2.63 -2.45 -2.64 -2.64 -2.63 -2.6Z -2.62
. 348 -2.59 -2.5% -2.5¢ -2.686 -2.59 -2.5% -2.58 -2.54 -2.56 -2.S@
.342y -2.49 -2.51 -2.54 -2.5& -2.61 -2.786 -Z2.78 -2.87 -2.9z -2.°94
.244 -2.9% -2.98 -2.83 -2.76 -2.72 -2.€5 -2.62 -2.58 -2.54 -Zz.5@
.345) -2.5¢ -2.49 -2.48 -2.47 =-2.47 -2.46 -Z.45 -2.44 =-2.44 -Z.4¢
.248} -2.48 -2.48 -2.S56 -2.55 -2.58 -2.66 -2.62 -2.65 -2.67 -2.6%
.356 -2.68B -2.68 -2.67 -2.62 -2.59 -2.59 -Z2.55 -2.54 -2.53 -2.5%
.352] -2.52 -2.51 -2.Se -2.5¢ -2.49 -2.45 -2.44 -2.41 -2.37 -Z.33
.354 -2.32 -2.32 -2.31 -2.28, -2.29 -2.29 -2.26 -2.27 -2.27 -2.26
.35¢| -2.25 -2.21 -2.21 -2.17 -2.1& -2.15 -2.15 =-2.17 -2.16 -2.15
.2se} -2.18 -2.26 -2.22 -2.22 -2.24 -2.23 -2.26 -2.28 -2.38 =-2.32
.368 -2.35 -2.36 -2.33 -2.36 =-2.26 -2.22 -2.15 -2.11 -2.88 -2.64
.36z} -2.83 -2.¢5 -2.88 -2.16 -2.18 -2.24 =-2.29 -2.35 -2.48 -2.42
.364 -2.45 -2.47 -2.46 -2.45 -2.45 -2.44 -2.48 -2.39 -2.3% -2.235
.386} -2.31 -2.24 -2.17 -2.11 -2.64 -2.66 -1.9% -1.99 -2.61 -2.6¢
.368) -z.12 -2.17 -2.22 -2.25 -2.27 -2.29 -2.29 -2.28 -2.24 -2.z6
.376 -2.19 -2.19 -2.18 -2.28 <-2.22 -2.25 -2.27 -2.38 -2.2%9 -2.31
.372} -2.32 -2.32 -2.32 -2.31 -2.34 -2.33 -2.35 -2.41 -2.4& -2.51
.374 ~2.57 -2.59 -2.61 -2.64 =-2.63 -2.62 -2.61 -2.61 =-2.57 -Z2.53
.376} -2.4% -2.4¢ -2.42 -2.38 -2.31 -2.24 -2.21 =-2.17 -2.12 -2.12
.378f -2.15 -2.17 -2.22 -2.28 -2.33 -2.38 -2.41 -2.42 -2.42 -2.41
. 386 -2.41 -2.48 -2.3& -2.32 -2.32 -2.31 -2.3¢ -2.38 -2.2° -2.28

Positive numbers indicate vehicle acceleration in the direction of

vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 22 (CONT'D) OCCUPANT VELOCITY — VIRGINIA SIMULATED BARREL PANEL

INCHES/SECOND
TIME

.0000 .0002 .0004 .0006 .0008 .0010 :0012 .0014 .0016 .0016
.282 -2.27 -2.27 -2.23 -2.22 -2.21 -2.2% -2.2e -2.19 -2.18 -2.Zz1
.384 -2.23 -2.25 -2.286 -2.32 -2.35 -2.38 -2.4¢ -2.42 -2.4z -2.4)
.386 -2.48 -2.3y -2.39y -2.35 -2.31 -2.30 -2.36 -2.32 -2.38 -2, 6%3
.388 -2.33 -2.3% -2.37 -2.48 -2.3% —2.41 -2.44 -2,46 -2.4% -2.5)
. 396 -2.53 =-2.55 -2.54 -2.54 -2.53 -2.4¢% -2.48 -~-2.48 -2.44 -z.4p
392 -2.36 =-2.36 -2.35 -2.34 -2.33 -2.3& -2.35 -2.34 -2.31 -2.27
.394 —2.26 -2.25 -2.25 -2.24 -2.23 -2.27 -2.22 -2.24 -2.23 -2.22
. 398 -2.22 -2.21 -2.26 -2.2¢ -2.22 -2.24 -2.26 -2.32 -2.4¢ -2.4¢
.3%¢ —2.54 -2./5¢ -2.5¢ -z.41 —-2.63 —2.69 -2.74 -2.82 -Zz.94 -3.11%
.480 -3.38 -3.74 -4.19 -4.¢1 -5.83 =5.42 -5.78 -6.11 -6.37 -¢.é4
.462 ~¢.88 -7.88 -7.26 -7.43 -7.58 ~7.66 -7.66 -7.59 -7.42 -7.21
.464 —6.96  —6.67 —6.42 —¢.2¢6 —é.19 =6.22 -6.3¢ -6.85 -6.62 -6.86
.48¢ -7.86 -7.24 -7.51 -7.84 -8.1¢ -€.55% -&.91 -9.21 -9.42 -9.47
.4688 -9.48 -9.27 -9.88 -8.82 -g£.S& -€.32 -8.85 -7.7¢ -7.45 -7.14
.416 —6.86 -6.58 -6.32 -6.18 -5.88 -5.&¢ =5.56 -5.49 -5.4% o5.57
-412 =5.75 -5.95 —¢.22 <4.4% -4.49 —6.84 ~6.8L -8.79 =~6.49 -4.66
-414 —&.65 -6.67 -£.76 -6.9¢ -7.29 -7.77 -8.58 -9.40 -16.43 -11.37

24161 —12.18 -12.47 -13.86 -13.2¢ —13.38 -13.44 -13.61 -13.81 -14.17 -14.71
-418) —15.25 -15.55 -15.39 -14.48 —13.49 -11.96 -16.18 -8.25 -£.32 -4.5¢8

4281 -3.17 -2.18 -1.66 -1.59 -1.89 -2.4& -3.18 -3.91 -4.40 -5.2a
-422] -5.93 -6.78 -7.87 -9.14 -18.41 ~11.47 -12.14 ~12.37 -12.37 -12. 1%
-4241 —11.48 -18.88 -9.48 -B.24 -4.62 -4.84 -3.18 -1.49 .82  —.&>
a2é) T1-27 -2.57 T-4.49 -6.71 -8.99 -11.B8 -12.84 —14.21 -15.24 ~15. 96
4281 -16.26[-16.37]-16.34 -14.18 -15.86 —-15.16 —14.17°-12.70 -18.8¢ -g§.5%
-438|  -6.63 -3.65 -1.68 -.16 .52 .44 -.23 -1.29 -2.53 -3.82
4321 =5.11 -6.38 -7.68 -9.88 ~16.5& -12.14 —13.75 —15. 15 -16. 21 -16.78
3341 ~16.74 -16.88 -14.56 -12.57 -16.31 -£.17 -6.51 -5.45 -S.&1 -¢. x4
4861 =7.47  =9.31 -18.98 -12.56 -13.4F -14.47 —14.65 —14.94 —14. @ -14.53

-4381 -14.25 -14.86 -13.99 -13.9§ —14.68 -13.94 -13.68 -13.19 -12.3¢ -11.3¢

-44u8i -186.21 -9.84 -7.97 -7.11 —6.52 =4.21 -6.17 -4.35 -4.74 -7.34

.442 -8.12 -9.6° -18.21 -11.49% —12.79 -14.03 -15.6¢& -15.85 —-14.27 -16.2%
-4443 -15.89 -15.12 -13.92 -12.57 —18.95 -9.22 -7.61 -6.14 -5.¢@ -4.zé
.446 -2.95 -4.87 -4.58 -5.42 —6.51 =7.79 -9.15 —-16.49 -11.7¢ —-1Z.47
-4483 -12.39 -13.8! -1%.9& -13.8% —13.52 -12.9% -12.34 -11.46 -10.£2 -le.6s
.45a -9.32 -8.65 -8.88 -7.47 -7.67 -4.85 —6. 7R -6 BE  -7.19 -7 a1
.452 ~€.89 -B.&RX -9.21 -9.75 -16.2% —1g.Ee —11.46 -11.91 -12.2% -12.81
-454% -13.11 ~13.2% -132.28& .12 ~12.81 -12.31 -11.7¢ -16.9&8 -18.22 -¢.4¢
.45¢& -&.86 -§£.37 -g.85 -7.92 -g.@1 —&.27  -8.72 -9.3% -1@.42 -16.81
-4581 -11.482 -12.41 -12.16 -13.64 —-13.94 -14.8& -13.93 ~-13%.55 -12.€2 -1Z.3%
-4éb) -11.61 -10.81 -18.64 -9.35 -£.78 -8.31 -g.68 -7.84 -7.77 -7.&%
.462 —8.ee¢ -B.2¢ -E.75 -9.26 -9.4& “18.19 —18.87 ~11.15 -11.66 -11.9¢
-464) -12.32 -12.5€ ~-12.73 -12.75 —12.65 -12.4% -12.66 -11.5& —1@.98 -18.3¢
-46& -9.74 -9.19 -8.75 -8.44 -g.2%5 -8.18 . -8.18 -8.29 -8.47 -&.7z
.44 -9.82 -9.42 -9.84 -18.29 -1@.77 —11.25 -11.67 -12.02 -12.22 -12.32
-47@4 -12.25 -12.83 -11.66 —-11.1& -le.468 -16.62 -9.46 -£.97 -g.59 -&.324
472 -6.24 -8.3@¢ -8.53 -8.86 -¢.31 =9.79 -18.27 -16.78 -11.22 —11.6%

-4741 -11.92 -1Z2.13 -12.24 -12.26 -12.23 -12.12 -12.80 -11.81 -11.5& -11.31
24761 -11.85 -16.83 -16.44 -16.51 -18.42 -1@.28 -18.37 -1@8.3% -1@.4¢C -1e.5¢
L4781 -16.74 -16.91 -11.12 -11.39 -11.71 -12.04 -12.37 -12.47 -12.9¢ -12.68
-48e1 -13.16 -13.66 -12.7¢ -12.44 -12.81 -11.54 -11.85 -1@0.52 -16.21 -9.92
.482 -9.77 -9.7¢ -9.72 -9.87 -18.1¢ -16.48 -16.73 —-11.86 -11.29 -11.48
-484}1 -11.95 -iZ2.16 -12.33 -12.42 -12.44 -12.37 -12.27 -12.11 -11.$2 -11.73
-486% —~11.60 -11.47 -11.234 -11.24 -11.12 -1€.946 -10.88 -16.64 -12.51 -16.41
-4881 -16.24 -16.5& -16.45 -1@.62 ~16.82 -11.67 -11.3@0 -11.51 —11.4% -11.727
-4983 -11.82 -11.81 -11.75 -11.45 —11.52 -11.3¢ —-11.28 -11.84 -16.85% -18.75
<4921 -18.62 -16.55 -16.51 -16.54 ~16.59 -186.47 -16.7% -18.93 —-11.8¢8 -11.22
-4943 -11.37 -11.48 -11.57 —11.&% -11.74 -11.79 -11.81 -11.84 -11.8% -11.€2
24961 —11.78 -11.75 -11.68 -11.61 —11.54 -11.56 -11.47 -11.46 -11.48 —-11.54
-498F -11.62 ~-11.72 -11.85 -11.9% -12.14 -12.25 -12.37 -12.48 -12.54 -12.5¢
-566) -12.55 -12.55 -12.48 -12.3¢ -12.28 -12.15 ~-11.9% -11.82 -11.7¢ -11.57
-5823 -11.44 ~11.34 -11.24 -11.18 -11.14 -11.16 -11.@9 -11.12 -11.17 ~-11.25
-584) -11.37 -11.51 -11.66 -11.€8 —11.92 -1Z.66 -12.63 -12.65 -12.€1 —11.94
-5861 -11.84 -11.72 -11.5¢ -11.48 -11.24 -11.8€ -18.98 -16.88 -16.821 -18.8@
-588) -18.83 -16.85 -108.98 -18.9¢& -11.84 -11.12 —11.21 -11.2¢ -11.322 -11.24
-516f -11.36 -11.38 -11.25 -11.31 -11.24 -11.17 -11.11 -11.84 -12.97 -18.%6
-512) -18.83 -16.79 -18.7& -1¢.75 -1€6.77 -16.83 -18.91 -11.66 -11.2¢ -11.3¢
-5141 -31.58 -11.79 -12.62 -12.22 —12.47 -12.64 -12.82 -12.99 -13.17 -13.32
-S16] -13.43 -13.54 -13.6¢ -13.74 -13.88 -13.82 -13.€1 -13.21 -12.g0 -13.7¢%
-5181 -13.81 -13.84 -1%.8% -13.97 -14.89 -14.23 -14.38 -14.56& -14.73 ~14.91
-528}) -15.65 -15.14 -15.1¢ -15.18 -15.17 -15.14 -15.87 -14.94 -14.281 -14,.68&
-522) -14.52 -14.36 -14.17 -14.81 -12.85 -12.66 -12.52 -13.4¢ -13.27 -13.14
.524) -13.81 -12.92 -12.85 -12.75 -12.¢5 -12.55 -12.45 -12.3¢ -12.32 -12.2¢
-S26) -12.27 -12.26 -12.29 -12.31 -12.33 -12.3¢6 -12.25 -12.21 -12.24 -12.17
.528) -12.87 -11.95 -11.85 “11.75 -11.68 -11.41 -11.54 -11.51 -11.52 -11.5%
-538) —-11.57 -11.68 -11.5% -11.58 -11.58 -11.57 -11.5¢ -11.55 -11.55 -11.57
-532F -11.56 -11.5%9 -11.58 -11.57 ~11.56 -11.53 -11.4%9 -11.45 -11.32 -11.24
25241 -11.21 -11.27 -11.26 -11.25 -11.25 -11.27 ~11.2° -11.235 -11.37 -11.42
-536) -11.48 -11.52 -11.52 -11.55 -11.54 -11.52 -11.49 -11.49 -11.4¢ -11.56
-538} -11.53 -11.58 -11.66 -11.72 -11.88 -11.88 -11.94 -11.6¢ -12.8%5 -12.1e

.5481 -12.15
Positive numbers indicate vehicle acceleration in the direction of )
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 23 OCCUPANT DISPLACEMENT — VIRGINIA SIMULATED BARREL PANEL

INCHES ,

Tlr4E .0000 .0002 .0004 .0006 .0008B .0010 .0012 .0014 .0016 .0018
.868 -80 -.08X -.8X -.e¥ —.BX -.8X% -.8x -.8% ~.0¥ -.6x
.862 -.66 -.0¥ -.8% -.0x% —.8X --.8X .8x% .0x 8% .8x
.eé4 .88 .8X .8% 8% .8x 8% .8X% -8x .63 -.6¥
-8é6 -.66 —-.8X% -.8¥ ~.8x -.8X -.8% -.8X% -.8% -.8% -.8¥
.868E -.88 -.8x -.8x —-.8x -.0x ~.88 -.80 -.00 -.0e ~-.0e
.876 -.68 -.66 -.80 -.88 -.88 -.8a -.00 -.088 -.e8 -.8e0
.672 -.8e -.0e8 -.86 -.08 -.88 -.808 -.8e -.8e -.0e0 -.0e
.874 -.66 -.be -.eé8 -.88 ~.86@ -.e8 -.ée -.00 -.00 -.be
.876 -.bé -.ee -.80 -.886 -.806 -.88 -.60 -.8€ -.60 -.68
.67¢e -.e0 -.08 -.68 ~.086 -.88 -.06 -.0e -.80 -.86 -.86
.8886 -.66 -.8e -.ee -.be -.0¢ -.8® -.6¢ -.6¢ -.p@ -.ee
.e82 -.6e -.6@e -.ae -.06 -.60 -.8¢ -.6e -.66 -.66 -.08
.884 -.bE -.8e -.ae -.86@ -.88 -.88 -.08 -.08e -.ee -.60
.886 ~-.b8 -.6e -.esa -.88 -.88 -.ee@ -.0ee -.68 -.ee -.ee
.e8s ~-.8& -.0€ -.6e -.86 -.88 -.806 -.ae -.6¢ -.0e -.be
.8%¢e -.88 -.06 -.6€ —-.88¢ -.60 -.88 -.ee -.6e -.6e -.a60e
.e92 ~.8e -.68 -.e¢€ -.60 -.808 -.08 -.e0 -.6e -.be -.ex
-894 -.66 -.6% -.03 -.8x -.8x -.8x -.8x N B3 .8y
698 .ee .BX -83x -8 .80 .60 .e0 .06 .ee .ee
.698 .ee .60 .ee .88 .86 -1 .ae -6e .6e .66
.lee .60 .88 .06 .81 .81 .81 .81 .81 .e1 el
.18z .81 .81 .81 .81 .01 .81 .e1 .81 .e1 .e1
. 164 .81 .81 .e1 .e1 .81 .81 .e1 .01 .81 .61
.1eé .81 .81 -e1 -e1 .81 .81 .61 .e1 .a1 N1
.1eg N1 .86 -ee -8 .08 .ee .ee .ee .8e .ee
.118 .ee .80 .ee .88 .68 .88 .8e .ae .ee .ae
2112 .ae .8ee .ee .ee .86 -ee .88 .ee .ee -6e
- 114 .6e .ee .ee .86 .86 .ee .60 .66 -ae -1
=118 .81 .e1 .e1 .ee .ee .ee .ee .a@ -6e .ee
.118 .oe .88 .ee .86 .8e .86 .60 .ae -te .be
-1ze .ag .ee -ee .ee .88 .8e .6€ .ee -ee .ee
-122 .6e T.60 .6e -6@ .8e .08 -e0 .ae .ee .ae
.1z4 .ae .ag -ee -08@ .a8 .ee .ae .e¢€ .ae .ae
. 1zé .66 .ee .86 .aa .6e .ae .ee .60 .06 e
- 12& .6 .ee .ae -eq .ee .ae a6 .be .6e .ae
- 126 .ee .6e -en -ee .60 .66 .be .eo .be e
. 1Z2 .ee -8e .ee -bé .ee .ag@ -be .ae .ee -ee
. 1324 -ee .68 .ae .a@ .68 .ee .aa -6 .@n .ae
. 138 .oe .be -ee -ee .a8 .68 .ee .ae .66 .oe
. 138 .aa .66 -ae .00 .61 -81 .al .61 .61 e
. 14e .81 -e1 -e1 .e1 .81 .81 .e1 .81 -€1 .el
- 142 .61 .61 .61 .81 .81 .e1 .61 .a1 .E1 .8
. 144 .e1 .61 .e1 .81 .81 .81 .e1 .61 .e1 .e1
. 144 .81 .81 .81 .61 .81 .81 -ey -a1 .61 .e1
.14& .e1 .82 .82 .82 .82 .62 - .ez .62 .6z ez
. 158 .az .62 .62 .82 .82 .82 .6z -8z T .8z .82
. 152 .82 .82 .ez .e2 -82 .82 .82 -ez .82 .ez
. 154 -RZ .02 .82 .83 .e3 .83 N a2 .82 .8z
. 156 .82 .8z .82 .83 .83 .8z .82 .8z .ez .ez
. 158 .83 .82 .8z .e3 .04 .e4 .84 .84 .eaq -e4q
. 168 .64 .e4 .e4 .04 .84 .84 .04 .e4 -e4 .eq
. 142 .a4 .64 .esS .85 .85 .85 .65 .es .85 -ec
. 144 -85 .85 -ES -85S -85 -85 “ee .e¢ ke .eé
. 148 BT .6é -6é .84 .86 .86 -6é .a¢ .Be .8é
. 1468 .8é -8é .8¢ .86 -8é .86 .a¢ e -ez .a7
. 178 .e7 .87 .e7 .87 .87 .87 .87 .67 .e7 .67
.172 .e7 .67 .87 .67 -87 .87 .67 .e7v .€7 .a7
.174 .67 .e7 .e7 .67 .87 .87 .ee .6¢ .ee .eg
176 .ag .e8 .e¢ .es .68 .88 .ee .8& .eg N2
.17& .ee .a8 .eg .8€ .88 .68 .ae .82 .6 .69
. 1g8 .e¢ .e9 .ec .e? .e9 .89 .89 .e9 .89 .e9
.1€82 .a¢ .e9 -ec .69 .89 .89 .89 .89 .89 .e9
- 184 .e9 .a9 .e9 .69 .89 .89 .89 -89 -89 .e9
.18¢6 .ee .89 .89 .69 -69 .89 .89 .89 .89 -89
- 188 -89 . 1€ .1e .1e .18 .18 -1e .1e .18 .1e
.198 .16 .18 .16 .18 .18 .18 . 1@ .16e .18 -1@
.192 .1 .18 .18 .18 .18 .16 . 1@ .18 .le .1e
.194 .16 .16 .18 .18 .18 .18 .16 .1e T.18 . 1@
. 196 .1e .18 .18 - 16 .18 .1e . 16@ .18 - 1@ .16
.198 .18 .18 .16 .16 .18 .18 .18 - 1@ .16 .11
.2088 .11 .11 .11 .11 .11 .11 .11 -11 .11 .12
.2062 .11 .11 - 11 .11 -11 .11 .11 .11 .11 .11
.264 .11 .11 .11 .11 .11 .11 .11 .11 .11 .11
.266 .11 .11 - 11 -11 .11 .11 - 11 .11 .11 .11
.2eg .11 .11 .11 .11 .11 .11 - 11 - 11 .11 .11
216 <11 .11 .11 .11 - 11 .11 - 11 .11 .11 .11
.212 .11 -11 .11 -11 .11 .11 .11 .11 .11 .11
.214 .11 .11 .11 -11 .11 .11 .11 .11 .11 .11
.216 - 11 .11 - 11 .11 .11 .11 .11 - 11 - 11 .11
.218 .11 .18 .11 .11 =11 .11 .11 .11 B B} .11
.226 - 11 .11 -11 - 11 .11 .11 .11 .11 - 11 .11

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 23 (CONT'D) OCCUPANT DISPLACEMENT — VIRGINIA SIMULATED BARREL PANEL

INCHES
TIME | ~
- 0000 .0002 .0004 .0006 .0008 .0010 0012 .0014 .0016 .0018
. 222 -11 .11 .11 .11 .11 .11 .11 -11 .11 .11
.224 .1 .11 .11 .11 .11 .11 -11 .11 - 11 .11
226 .11 .18 -11 .11 .11 .11 .11 .11 .11 .11
.228 .11 .11 <11 .11 .11 .11 .11 .11 .11 - 11
.230 .11 .11 .11 .11 .11 .11 .11 .41 .11 .11
.23z} .11 .11 11 .11 .18 .18 .18 .10 .1e .1e
234 . 1€ .16 .1e .16 .10 .18 .18 .1e .16 . . 1€
.23¢ .18 .10 .1e .16 .18 .10 .18 .10 -1e .1
.23¢ .16 -le -1e .18 .18 .10 .16 .16 .18 .1e
. 246 - 1€ . 1@ .16 .le -1e .18 .1 .1e . 1€ . 1€
.242 .16 . 1@ -1e .18 .18 .18 .16 .1e -1e .1e
.244 .18 .le . 1€ .16 .1 .18 .1e -1e .10 .18
.244 .16 . 1@ .1e . 16 .18 .16 .16 .1e .18 .1e
.248 .le .18 .16 .18 .16 .18 .le -8y .65 . 8¢
.256 .69 -89 .65 -89 .89 .89 .69 .a¢ .e¢ .a¢
.252 .69 .69 .8% .89 .89 .e9 -8¢ .9 -Ec .6
.254 -e9 .a9 .89 .89 .89 .89 -89 .89 .ec .ee
.25¢6 .89 .89 .89 .89 .89 -89 .89 .e9 -e¢ .ec
.258 .89 .69 .69 -89 .89 .88 .88 .8 .Ba -eg
.246 .88 .82 .88 .e8 .88 .es -es .88 -eg .86
.262 .88 .88 .88 .88 .88 .8e -8g& -eg .e¢
.264 .88 .88 .88 .88 .88 .a8 .6¢g .ee -eg
.266 -87 .87 .87 .87 N -rd .87 .e7 .67 €7
. 268 -87 .87 .87 .87 .87 .87 .87 .e7 .a7
.278 -e7 .87 -87 -87 .87 .87 - .e? -e7
.272 .a7 .87 .87 -87 .87 .a7 .az .67 -6
.274 -eé .86 -8é .86 -6é& .6e& .eé -ee -6e
276 .8é .86 .86 .86 -8¢& -e¢ -be .6s NI
.27¢ .6¢ -8 .86 .86 .86 .86 .86 .aé .a¢
.28a .8& .eé .66 .86 .86 .8é -bé .8e N3
.282 8¢ -ee -es .85 .as -85S -85 .85 -es
-284 .as .65 .85 .85 .85 .85 .a5 .65 .es
.286 -e5 .es -85 -85 .es -es -es .€5 .es
.28 .65 .5 -es .04 .64 .04 .64 .84
.298 a4 .64 .84 .84 -eq .eq .e4 .84
.292 -4 .64 .e4q .84 .a4q .6a .04 .64
.2%94 -e4 -84 .84 .84 -84 -83 . .e:z €2
. 25& ez .a3 .83 -ez -83 ez .az ez
.29¢e .z -85 .83 .e3 .83 .az .ez ez
. 300 ez .82 .83 .83 .ez .63 ez .8z
-362 .ez2 .82z .82 .82 .82 .82z ez .ez
.36049 .8z .6z .82 .82 .62 .8z L6z ez
.36¢ .6z -8 .a1 .81 .81 .81 .ai .e1
. 368 -e1 .81 ‘o1 .81 -a1 .a1 .a1 .61
-31e .81 -be .ee -e@ .ee .bo .6e .be
.312 -6@ -.8x —-.8% -.8% -.66 -.0e -.066@ -.ae
-314 -.66 - -.ee -.81 -.081 -.81 -.81 -.e1 -.e1
214 -.81 -.81 -.81 -.01 -.81 -.81 -.e1 -.e1
-318e -.e1 -.e1 -.61 -.82 -.82 -.62 -.82 -.62
.326 -.82 -.62 ~-.82 -.82 -.862 -.82 -.8z -.06z
.322 -.82 -.e2 ~.82 -.82 -.83 -.ez -.ez -.e2
.324 -.82 -.83 -.63 -.83 -.83 -.83 -.63 -.83
.326 -.62 -.83 -.863 -.83 -.83 -.83 -.84 -.8e
.3z -.84 -.84 -.864 -.84 -.64 -.864 -.e4 -.64
. 330 ~-.84 -.64 -.e4 -.649 -.e4 -.84 -.es -.ec
.332 -.es -.esS -.85 -.65 -.85 -.85 -.es -.85 -.ES
-234 -.e% -.et -.685 -.85 -.85 -.65 -.e5 -.6¢ -.6e
- 334 -.86 -.6c -.8é -.866 -.8é -.8é -.86& -.8é -.eé
.33¢ —.Bé -.Bé -.86& -.86 -.86 ~-.66 -.87 -.87 -.67
. 246 -.e7 -.87 -.87 -.87 -.87 -.e7 -.a7 -.87 -.87
.34z -.e7 -.87 -.e7 -.87  -.87 -.67 -.87 -.8¢g -.e& -.ee
. 344 -.8€ -.6& -.8¢ -.88 -.88 -.88 -.88 -.8& -.88 -.e&
.34¢ -.bE -.8¢& -.ee -.88 -.88 -.09 -.69 -.89 -.8% -.e9
.34¢ -.69 -.e9v -.89 -.89 -.89 -.89 -.89 -.89 -.89 -.6%
.35e -.89 -.e9 .69 -.89 -.89 -.18 -.1e -. 16 -. 1@ -.16
.352 -.1le -.1le -.186 -.10 -.18 -.186 —-.1@ -.18 -.18@ -. 1@
.254 -.1e -.18 -.1@ -.16 -.16 -.11 -.11 -.11 -.11 -.11
.35« -. 11 -.11 -.11 -.11 -.11 -.11 -.11 -.11 -.11 -.11
. 358 -.11 -.11 -.11 -.11 -.11 -.11 -.11 -.11 -.12 -.12
.256 -.12 -.12 -.12 -.12 -.12 -.12 -.12 -.12 -.12 -.12
. DEZ -.12 -.12 -.12 -.12 -.12 -.12 -.12 -.12 -.12 -.12
. 364 -.13 -.13 -.12 -.13 -.13 -.13 -.12 -.13 -.13 -.13
. 366 -.13 -.13 -.13 -.13 -.13 -.13 -.13 -.13 -.12 -.13
.348 -.12 -.13 -.13 -.14 -.14 -.14 -.14 -.14 -.14 -.14
.37¢ -.14 -.14 -.14 -.14 -.14 -.14 ~-.14 -.14 -.14 -.14
.372 -.14 -.14 -.14 -.14 -.14 -.15 -.15 -.15 -.15 -. 15
.374 -.15 -.15 -.15 -.15 -.15 -.15 -.15 -.15 -.15 -. 15
.37¢ =.15 -.15 -.15 -.15 -.15 -.16 -.16 -.16 -.1é -.1é
.378 -.1¢ -.1é -.16 -.16 -.16 -.16 -.16 -.16 -.1& -.1e
. 388 -.16 -. 16 —. 16 ~-.16 -.16 -.16 -.17 -.17 -.17 -.17

Positive numbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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TABLE 23 (CONT'D) OCCUPANT DISPLACEMENT — VIRGINIA SIMULATED BARREL PANEL

INCHES
TIME —

-0000 .0002 .0004 .0006 .000OB__.0010 .0012 .001k .0016 .00}B
.382 -.17  -.1? -,17 -.17 -.17 -.17? -.17 =17 -.17 -.17
.384 -.17 =17 -.17  -.17  —-.17  -.17  -.17 -.17 -.18 -.18
.386 -.18 -.18 -.i18 -.18 ~-.1B ~-.18 -.18 -.18 =.18 ~-.18
.388 -.18 -.18 -.i8 -.18 -.18 -.1B -.18 -.18 -—.18 ~-.19
.3%8 -.19 -.19  ~.19  -.19 —.19 —.19 -.19 ~:19 ~.19 -.1%
.392 —-.19  —.19 -.19  -.19  —.19  —.19 -.19 —.19 -.19 -.19
.394 -.26 -.26 -.2¢ -.28 -.28 -—.20 -.28 -.280 —-.280 -.29
.396 -.26 -.26 -.20 -.28 -—.20 -.26 -—-.28 -.28 -.28 -.2@
.398 -.28 -.26 -.21 ~-.21 -.21 -.21 -.2% -.21 -.21% -.21
.4e8 -.21 -.21  -.21  =-.21 =~.21 -.21 -.22 -,22 -.22 -.22
.4q82 -.22 -.22 -.2z -.23 -.23 -.23 ~-.23 -.23  -.,23 -.23
.484 -.24 -.24 -.24 -.24 -,28 -.24 -.24 -,24 -.25 -,25
.486 -.25 -.25 -.25 -.25 -.25 -.26 -.26 -.26 -.26 ~-.26
.488 -.27 -.27 -.27 -.27 -.27 -.27 -.28 -i28 ~—.2B -.28
.418 -.28 -.28 -.28 -.29 -.29 —.29 —.29 -.29 —.29 -.29
.4121 -—.29 - -.29 -.3¢ -.3% -—.38 -.38 -.38 ~—-.38- -—.38 -—.31
.414 -.31 -.31 -.31 -.3t -.3t1 -.31 -.32 -,32 -.32 -.32
.416 -.32 -.33 -.33 -.33 -.33 -.3§ -.34 -.34 =-.35 -.35
.418 -.35 ~-.35 -.36 -.3& -.36 -.37 -.37 -:37? -.37 -.37
.428 -.37 =-.37 -.37 =-.37 -.37 -.37 -.38 -:38 -.3g¢ -.38
.422 -.38 -.38 -.38 -.38 -.39 -.39% ~-.39 -.39 -.48 -.48
.424 -.48 -.48 -.48 -.41 -.41 -.41 -.41 -.41 -.41 -.41
.426 -.41 -.41 -.41 -.41 -.41 -.42 -.42 -.42 -.43 -.43
.428 -.43 -.43 -.,44 ~-.44 -.44 -.45 -.45 -.45 -.46 —.46
.438 -.46 -.46 -.46 ~-.46 - -.46 -.46 -.46 -.46 -.46 -—.46
.432 -.46 -.46 -.46 —.47 -.47 -.47 -.47 -.48 -.48 -.ag
.434 -.49 -.49 -.49 -.49 -.58 -.58 -.58 -.S& -.5@ -.5@
.434f -.se -.5s1 -.51 -,51 -.5% -.52 -.52 -.52 -.53 -.53
.438 -.53 -.S3 -.54 -.54 -.54 -.55 -.5 -.55 -.5% -.54
.448 -.56 -.56 -.56 -.5 -.5 -.57 -.57 -.S7? -.57 -.57
.442 -.57 -.57 -.s8 -.,58 ~-.58 -.58 ~-.59 -.59 -.59 - .é@
.444 —-.6é8 —-.686 -.61 -.61 -.61 -.61 -.61 -.61 -. &2 -.62
.44¢6 -.62 -.62 -.62 -.62 -.62 -.62 -.62 -.63 -.63 -.63
.448 -.63  -—.68 -.68 —.68 —.65 —.65 —.85 —.65 —.hi& -.66
.4586 -.66 -.66 -.66 -.66 -.67 -.67 -.67 -.67 —-.67 -.67
.452 —.87  —.68 —.8B —.68 —.68 —.68 —.&F —.69 ~.&9 -.49
.454 -.78 -.70 -.78 -.78 -.71 -.71 -.71 -.71 -.72 -.72
.456 -.72  -.72 =-.72 -.72 -.73 -.73 -.73 -.73 -.73 -.74
.458 -.74 -.74 -.74 -.75 =75 =.75 -.75 -.76 -.76 -.7&
L4640 -.?26 =.77  -.77 -.77 -.77 =-.77 -.77 -.78 -.78 -.78
.462 -.78 -.78 -.78 -.79 -.79 -.79 -.79 -.79 -.B& -.8&
.464 -.88 -.8¢ -.81 -.81 -.81 ~-.81 -.82 -.82 ~-.82 -.82
L4466 -.83 -.83 -.83 -.83 -.83 -.83 -.84 -.84 -.84 -.84
.468 -.84 -.84 -.85 -.85 -.85 -.85 ~-.86 -.B§ - -.B& -.86
.47e -.87 -.87 -.87 =-.87 -.87 -.88 -.88 -.88 -.88 ~-.8%
.472 -.88 -.89 -.89 -.89 -.89 -.89 -.98 -:98 --.98 -.9@&
.474 -.91 -.91 -.91 -.91 -.91 -.92 -.92 -.92 -.92 -.93
.476 -.93 -.93 -.93 -.94 -.94 -.94 -.94 -—.94 -.95 -.95
.478 -.95 -.95 -.95 —.96 -.96 ~.96 —.96 —.97 .—.97 -.97
.488 -.97 -.98 -.98 -.98 -.98 -.99 -.99 -.99 -.99 __.99
-4821 -1.88 -1.88 -1.88 -1.88 —1.88 -1.81 -1.81 =-1:81 -1.81 -1.82
.484 —1.82 -1.82 -1.82 -1.83 -1.83 -1.83 -1.83 -1.84 -1.84 -1.04
-488] -1.84 -1.84 -1.85 -1.85 -1.85 -1.85 -1.6& —-1.86 -1.86 =—1.86
.488 -1.86 -1.87 -1.87 -1.87 -1.87 -1.87 -1.88 -1.88 -1.88 —-1.88
.4%8 -1.89 -1.89 -1.89 -1.89 -1.18 -—1.18 -1.186 -t.1e6 -1.186 -1.11
-492F  —-1.11 -1.11 -1.11 -1.12 -1.12 =-1.12 =-1.12 -1.12 -1.13 -1.13
.494 —1.13 -1.13 —-1.14 -1.14 -1.14 -1.14 -1.14 ~1.15 -1.15 -1.15
.4%96 —1.15 -1.16 -1.16 -1.16 =-1.16 -1.17 -1.17 -1.17 -1.17 -1.17 .
-498F —1.18 -1.18 -1.18 -1.18 =-1.19 —1.19 -1.19 -1.19 -1.28 —1.20
-588F —1.28 -1.286 -1.21 -1.21 -1.21 -1.21 -1.22 -1.22 -1.22 -1.22
-582F -1.23 -1.23 -1.23 -1.23 -1.23 -1.24 -1.24 -1.24 -1.24 -1.25
-584F —-1.25 -1.25 -1.25 -1.26 -1.26 =-1.26 -1.26 —-1.26 ~1.27 —-1.27
-586F —1.27 -1.27 -1.28 -1.28 -1.28 ~-1.28 -1.29 -1.29 -1.29 -1.29
.588f ~1.29 -1.38 -1.38 -1.38 -1.38 -1.31 -1.31 -1.31 -1.31 -1.31
-518} -1.32 -1.32 -31.32 -1.32 -3.33 -1.33 -1.33 -1.33 -1.33 -1.34
-512f —-1.34 -1.34 -1.34 -1.35 -1.35 —-1.25 —1.35 -31.35 -1.36 -1.36
-514} -—1.36 =-1.36 -1.37 -1,37 -1.37 —-1.37 -1.38 -1.38 -1.38 -1.38
.516 -1.39 -1.39 =-1.39 -1.39 -1.480 -1.48 -1.4@ -1.41 -1.41 -1.41
-518}) -—1.41 -1.42 ~-1.42 -1.42 -1.42 —1.43 -1.43 -1.43 -1.44 -1.44
-528F -1.44 -1.45 -1.45 -1.45 -1.45 -1.46 -1.46 -1.46 -1.47 -1.47
.522 —1.47 —-1.48 -1.48 -1.48 -1.48 —=1.49 -1.49 -1.49 -1.4%9 -1.5@
-524f -1.58 -1.586 -1.58 -1.51 -1.51 —1.51 -1.51 -1.52 -1.52 -1.52
-526] -1.52 -1.53 -1.53 -1.53 -1.53 -1.54 -1.54 -1.54 -1.54 —1.55
-528f =1.55 -1.55 -1.55 -1.56 -1.56 ~-1.56 —1.56 -1.57 -1.57 -1.57
.s3e -1.57 -1.57 -1.58 -1.58 -1.58 -1.58 -1.59 -1.59 -1.5¢ -—1.5%
2532} -1.68 -1.68 -1.68 -1.680 -1.68 —1.61 —1.61 —1.61 -1.61 -1.62
-534) —1.62 -1.62 -1.62 -1.63 -1.63 —1.63 —1.63 -1.63 -1.64 -1.64
2536 —1.64 -1.68 —1.65 -1.65 -1.65 —1.65 —1.46 -1.6& -1.66 -1.66
.538 —1.66 —-1.67 -1.67 -1.67 —-1.87 —-1.68B -1.6B -1.68 —1.68B -1.69
548t -1.69

Positive nunbers indicate vehicle acceleration in the direction of
vehicle travel, negative numbers indicate vehicle acceleration opposite
the direction of vehicle travel (deceleration).
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SECTION 4

CONCLUSIONS

The results of the full scale crash tests indicate that
occupants of a minicompact sedan would survive an impact with the five

devices selected for testing in this study, namely the;

Plastibarrel 400-PB

Channelizer

55 Gallon Metal Drum (Top Removed)
Wyoming WC-L4 Barricade

Virginia Simulated Barrel Panel

L.1 STRUCTURAL ADEQUACY

The channelizing devices all appeared to react predictably.
The Plastibarrel 400 PB was crushed, folded over the ballast and ejected
from beneath the vehicle. The Channelizer separated from the base on
which the ballast was located and drawn under the vehicle or pushed
away. The 55 gallon drum was crushed and folded over the ballast and
drawn under the vehicle. Both plastic barrel surrogates, although
presenting as formidable appearance as the 55 gallon drum, present an
impact.hazard of minimal consequence as shown by the preceding data.
The warning lights tore loose from both the Plastibarfe] and Channelizer
when impacted and became free bodies. This may present a serious hazard
regarding passenger compartment penetration. Reinforcement around the
attachment hole of each channelizing device with a metal (or similar
strength) reinforcement is recommended. The warning light did not tear
loose from the 55 gallon drum when impacted — a definite plus. However,
due to the stiffness of the metal barrels the vehicle was lifted off of
the ground because of barrels lodged underneath. A resultant loss of
steering control occurred. This may present a hazard to oncomming
traffic if the impacting vehicle is redirected back into the travelled

way.
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The Wyoming WC-4 Barricade, by virtue of the vertical
attachment method using nails, provides for break away. Although these
tests indicate readily survivable conditions exist for occupants, the
size and quantity of flying debris (which includes the warning light) as
the result of the impact could cause more hazardous conditions to exist

both to the impacting and the oncomming vehicle occupants.

Tﬁe Virginia Simulated Barrel Panel when upright, folded over
and tore away from the base creating a minimal hazard, however, the
concrete base from the Barrel Panel that was laid on its side caused
more vehicle damage. This impact shattered the concrete base and did
not overturn the test vehicle. Since this impact was with the sheet
metal beneath the bumper, steering and stability were not affected.
However, different results may be occur with other vehicle designs,
particularly those which allow the base to impact the steering linkage

and suspension components.

4,2 OCCUPANT RISK

A11 impacts resulted in conditions of vehicle stability after
impact. With the exception of the impact with the 55 gallon drum the
vehicle was mobile and controllable (after impact the vehicle was atop

the 55 gallon drums resulting in loss of driver control).

The acceleration values were within the recommended limits of
acceptability as shown in Tables 4, 8, 13, 16, 20 and 23. Occupant
displacement did not exceed 24 in forward or 12 in laterally and
theoretically no impact existed and therefore no ridedown acceleration
was calculated. The maximum acceleration level is presented in the

tables as listed above for reference and in summary Table 24.
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4.3 VEHICLE TRAJECTORY
The vehicle trajectory was nearly a straight line for all
impacts and the vehicle did not intrude into adjacent traffic lanes. A

potential problem exists where there is loss of driver control as was

the case with the 55 gallon drums or if the steering linkage is impacted

by an overturned Virginia Barrel Panel base.
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TABLE 24 SUMMARY DATA

CHANNELIZING

10 MSEC ACCEL - G'S

50 MSEC ACCEL - G'S

DEVICE 1ST IMPACT | 2ND IMPACT |1ST IMPACT | 2ND IMPACT
PLAST IBARREL
40OPB 2.4335 4.3220 0.98552 0.86563
CHANNEL I ZER 2.3794 1.4221 0.98170 0.35640
55 GALLON
DRUM 4. 3828 4,3784 2.2818 2.1253
WYOMING WC—4
BARR | CADE 6. 1809 — (1) 1.0115 — (1)
VIRGINIA
SIMULATED 0.7191 2.7889 0.16979 0. 4534
BARREL PANEL

(1)

A second device not used for Wyoming WC-4 Barricade because

it is used primarily as a road closure device and not as a

lane taper.
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