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SECTION l.Q

PURPOSE AND TEST PROCEDURE

The purpose of the five (5) heavy truck rigid rear underride guard

impact tests was for research and development in support of the CRASH3

damage algorithm reformulation.

The 1993 Honda Civic DX was equipped with a 1.5-liter, 4-cylinder,

transverse, gasoline engine with a 5-speed manual transmission. The test

weight of the vehicle was 2387 pounds.

The vehicle was instrumented with six (6) accelerometers to measure

vehicle X-axis and Y-axis acceleration.

Each crash test event was recorded by two (2) high-speed motion

picture cameras operating at approximately 1000 frames per second.
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SECTION 2.0

VEHICLE AND TEST DATA
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TABLE 1 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Honda of Canada Mfg.

MAKE/MODEL: Honda/Civic DX VIN: 2HGEH2363PH525832

BODY STYLE: 3-door hatchback MODEL YEAR: 1993

COLOR: Blue

ENGINE DATA: TYPE: transverse CYLINDERS: 4 DISPLACEMENT: 1.5-

TRANSMISSION DATA: 5 SPEED X MANUAL AUTOMATIC
X FWD RWD

,
4WD

DATE VEHICLE RECEIVED: 05/03/93 ODOMETER READING: 25.0

DEALER'S NAME AND ADDRESS: NA

ACCESSORIES:

POWER STEERING
POWER BRAKES
POWER SEATS
POWER WINDOWS
TINTED GLASS
RADIO
CLOCK
OTHER

REMARKS

:

1. IS THE VEHICLE STOCK THROUGHOUT? Yes
2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No
4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

CERTIFICATION DATA FROM VEHICLE'S LABEL:

Yes AUTOMATIC TRANSMISSION No
Yes AUTOMATIC SPEED CONTROL No
No TILTING STEERING WHEEL Yes
No TELESCOPING STEERING WHEEL No
Yes AIR CONDITIONING No
No ANTI-SKID BRAKE No
No REAR WINDOW DEFROSTER Yes
None

VEHICLE MANUFACTURED

DATE OF MANUFACTURE:

GVWR: 3090 LBS.

GAWR: FRONT: 1635

BY: Honda of Canada Mfg.

03/93 VIN: 2HGEH2363PH525832

LBS., REAR: 1510 LBS.

liter
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TABLE 1 TEST VEHICLE INFORMATION, CONT ' D

.

TIRES ON VEHICLE (MFR. , LINE, SIZE): Goodyear, Invicta GLR, P175/70R13

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 44 PSI

REAR: 44 PSI

SPARE TIRE (MFR., LINE, SIZE): Goodyear, Temporary, T105/80D16

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manual ly-adjustable

MAXIMUM WIDTH: 66.5 IN.

WHEELBASE: 101.5 IN.

LOCATION OF LABEL STATING TIRE DATA:

The label was located in the glove box.

TIRE S CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P175/70R13

RECOMMENDED COLD TIRE PRESSURE: FRONT: 32 PSI; REAR: 32 PSI

DESIGNATED SEATING CAPACITY: 2 FRONT 3 REAR 5 TOTAL

VEHICLE CAPACITY WEIGHT: 850 LBS.

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES) :

DELIVERED ATTITUDE: LF 25.8; RF 00
•

If)CN LR in
•

1
^<N RR 25.2

PRE-TEST ATTITUDE: LF 29.4; RF 29.5; LR 25.5; RR 26.0
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TABLE 1 TEST VEHICLE INFORMATION, CONT ' D

.

WEIGHT OF TEST VEHICLE AS RECEIVED (WITH MAXIMUM FLUIDS^:

RIGHT FRONT 655 LBS. RIGHT REAR: 367 LBS.

LEFT :FRONT 650 LBS. LEFT REAR 390 LBS.

TOTAL FRONT WEIGHT 1305 LBS. (63.3% OF TOTAL VEHICLE WEIGHT)

TOTAL REAR WEIGHT 757 LBS. (36.7% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 2062 LBS.

WEIGHT OF TEST VEHICLE:

RIGHT FRONT 892 LBS. * * RIGHT REAR 280 LBS.

LEFT :FRONT 904 LBS. * * LEFT REAR 311 LBS.

TOTAL FRONT WEIGHT 1796 LBS. * (75.2% OF TOTAL VEHICLE WEIGHT)

TOTAL REAR WEIGHT 591 LBS. (24.8% OF TOTAL VEHICLE WEIGHT)

TOTAL TEST WEIGHT 2387 LBS,

WEIGHT OF BALLAST SECURED IN VEHICLE CARGO AREA: 0 LBS.

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 20.8 INCHES REARWARD OF THIRD AXLE CENTERLINE

*Weight of third axle included in total test weight.
**The front wheel weights are for third axle wheels.
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FIGURE 1 VEHICLE ACCELEROMETER PLACEMENT

SIDE V I EU

BOTTOM VIEU
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1 CO 00 'a* VO VO VO 1 P^ 1 u u FI

X • • • • • X • • < < < 1 05 3 3 .

1 ^ 1 m m in 1 P^ z z z 1 P 05 05 i

1 VO 1 VO VO VO 1 VO VO 1 rn m m 1 c CO <0
'

1 1 1 1 0 0 0
E E E

1 1 rH CM m 1 •M" in 1 f-H CM m in 1 ©
1 1 1 1 1 u 05 05

1 1 EH 1 EH EH Eh EH 1 3 •rH •rH

Z 1 E-i 1 CO CO CO t CO CO z 1 EH CO CO CO CO CO 1 05 X X
O 1 CO 1 U U 1 u u o 1 CO uz PZ PZ u Pi 1 <0 (0 40

M 1 M 1 EH EH 1 1 Eh EH M 1 PZ EH Eh £h 1 0 I

H 1 E-» 1 1 1 1 1 1 1 1 EH 1 1 E X X
< 1 i 1 EH 1 1 Eh 1 E-i a: 1 i EH Eh Eh pH &H 1

U 1 M 1 CO 1 CO 1 CO 1 CO CO U 1 u CO CO CO CO CO i I-H

O 1 Pi 1 O 1 O 1 O 1 O o O 1 Pi o O O o O 1 r-« f-H

1 cu 1 0. 1 1 Pi 1 Pi 1 Pi t Pi Pi Pi Pi a. Pi 1 < < a
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TABLE

2

PROFILE

MEASUREMENTS

AT

VEHICLE

BUMPER

HEIGHT

(24.

I CN 1 CO 1 CO in 1 CJV 1 VD 1 in 1 1

>> • 1 • < < • >* 1 • t • < 1 < 1 <
1 ^ in 1 Z z o 1 1 n- 1 CV 1 in z z 1 Z
1 VO VO 1 VO VO 1 i CO 1 CO 1 CO 1

1 1 ro 1 1 I 1

1 1 in i 1 1 1

1 VO 1—

<

1 CO p>a 1 CO 1 VO o 1

X • 1 • < < t X 1 * • < < 1 rt

1 in VO cs z z cs 1 m 1 in 1 cs z z 1 z
1

1

1

1

^H CNJ 1 cs
1

1

1

cs 1

1

cs 1

1

1 cs CO I CO VO I *H 1 ^H iH 1

>* • 1 • < < • 1 • 1 • < < 1 <
1 r-^ CO z z r- 1 VO 00 I z z 1 z
1 VO VO in in 1 CO 00 CO 1

1 1 <s 1 1

1 in 1 1

1 m o CO 1 cs cs in 1

X • • < < • X • • < < 1 <
1 in VO CN z z 1 rn fO cv z z 1 z
1

1

1—1 r-4 cs 1 cs
1

cs iH 1

1

1 *—1 o in m 1 CO o CV
>• • • < < • >4 • • < < 1 <

1 CO Ov in z z 1 m VD iH z z z
1 in in in in 1 CO GO CO

OJ 1 t-H 1 1

TT 1 in 1

1 o CO m 1 ^ cs 1 VO t

X • • a < 1 X • • < < 1 <
1 in VO cs z z 1 iH ^H z z z
1 f—

1

1

1-H 1-H cs 1 CS
1

CS 1-H 1

1 o o m 1 cs m CS
JM • • < < • • • < < <

1 m VO na z z 1-H 1 1-H m cv z z z
1 m in in in 1 CO CO
1 o 1

'C 1 m 1

1 o o Cv vO 1 cs c^ cs

X • • < < • X • • < < <
1 m vO f>4 z z rn 1 o <JV VO z z z
1 1—1

1

t-H cs 1 cs
1

tH iH

1 «-• o VO m 1 in
> • • a: < • • • < < <

1 cs CV z z CO 1 CO o VD z z z
1 in in 1 n- CO r-

o 1 c^ 1

1 1

1 o 1-H 1—4 1 o CO cs

X • • a: < • X • • < < <
1 VO VO m z z 1 cv CO in z z z
1 1-i

1

1-H cs 1 1-H

1

f-H iH

1 ^ o o rn 1 Cv CO in

> • • < < • • • < < <
1 Cv o VO z z in 1 in n- m z z z
1 ^ in 1 r-

Ov 1 CO 1

m 1 1

1 1-4 cs cs 1 o CO
X 1 • • • < < • X • . < < <

1 VO VO n z z in 1 CO r*** z z z
1 1-t

1

cs I 1-H

1

1-H ^H

1 ^ CO VO VO 1 1-H CO VO in
5h • • < < • >H • « < < .

1 VO VO m z z cs 1 rn o z z Cv
1 ^ 1 r** r- VD

CO 1 1

1 1

1 ^ VO CO VO 1 CO 1-H CO VO

X • • < < • X • . < < •

1 VO VO m z z in 1 VO m z z cs
1 1-H

1

1-H rH cs 1 rH
1

cs

1 in cs VO cs 1 iH CO n-
• • < < • >H • • < < •

1 rn o z z cv 1 o z z VO
1 ^ m 1 n- r*- VD VO

r** 1 VO 1

1 '3'
1

1 i-H m 1 m VD rH cs
X • • < < • X • • < < •

1 r*- z z VO 1 VO VO m z z CS
1 1-H

1

i-H 1-H CS 1 iH
1

1-H tH cs

1 VO in CO 1 VO 00 CO
• • < < <t ?H • • < <

1 O 1-H z z Z 1 00 z z m
1 ^ r*> 1 VO VO VO vo

VO 1 in I J

ro I rr 1

1 1-H CV CVJ 1 o ro C^ cs
X • • < < < X • • < < •

1 CO n- in z z z I VO VD CS z z cs
1 *-H

1

1-H 1 iH
1

tH iH cs

t rH cs m TT in 1 iH CS m in

1 EH Eh Eh Eh Eh 1 Eh Eh EH Eh Eh
2: 1 Eh CO CO CO CO CO Z 1 Eh CO CO CO CO CO

o 1 CO u U U u u O 1 CO M U u Ui u
1 » Eh EH Eh Eh M 1 U Eh Eh Eh EH Eh
1 Eh 1 £h J EH 1

a: 1 1 Eh Eh EH Eh Eh < i 1 Eh Eh EH Eh Eh
u 1 H CO CO CO CO CO U 1 M CO CO CO CO CO

o 1 Pi o 1 O O O o O 1 Pi O O o o O
1 cu CL Oh 04 CL 04 1 04 CL PL4 04 CL O4
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All

measurements

are

in

inches.

Column

readings

are

three

inches

apart

from

front

to

rear

on

vehicle.

All

X-axis

measurements

taken

from

a

reference

plane

175.9

inches

from

and

parallel

to

the

rear

bumper.

All

Y-axis

measurements

taken

from

a

reference

plane

60

inches

from

and

parallel

to

the

vehicle

longitudinal

centerline.



TABLE

2

PROFILE

MEASUREMENTS

AT

VEHICLE

BUMPER

HEIGHT

(24.

1 OV 1 Ov 1 o 1 1—1 1 1-H 1 1 I 1-H 1 1 o 1 '3’
1 ov t CM

>* 1 • 1 • 1 • 1 • 1 • 1 1 • t • 1 • 1 4 1 4

1 «H 1 1^ i o 1 m i CM 1 1-H 1 1 CM 1 CM 1 1-H 1 m 1 m I in
1 ON 1 C3V 1 CV 1 cn 1 CV 1 Cv 1 I OV 1 OV 1 OV 1 Ov 1 ov 1 ov

cs 1 1 1 I 1 1 1 iH 1 1 1 I t 1

VO 1 1 1 1 1 1 1 P^ 1 1 1 J 1 1

1 cs 1 (N 1 m 1 c^ 1 1 in 1 1 1-H 1 1-H 1 in I CM 1 m 1 CO
X 1 • 1 • 1 • 1 • i • 1 X 1 • 1 • 1 • 1 4 1 4

1 1 CS 1 o 1 1 CM 1 ov 1 1 OV i OV 1 P-* 1 C3V 1 OV 1 Ov
1 in
1

\

1

in 1

1

in 1

1

in 1

1

in 1

1

in I

1

1 t--

1

1

1

P*^ 1

1

p- 1

1

P*- l

1

P' 1

1

P-

1 1 1 o 1 CM 1 CO 1 CO i 1 r-H 1 1-H 1 Ov 1 in 1 Ov 1

>4 1 • 1
• 1 • 1 • 1 •

1 1 • 1 • 1 • 1 4 1 4

1 CN 1 CN 1 o 1 m 1 CM 1 CM 1 1 CM 1 CM 1 o 1 m 1 m 1 m
1 Cv 1 OV 1 Cv 1 cv 1 C^ 1 OV 1 1 OV 1 Ov 1 ov 1 Ov t OV 1 ov

fH 1 1 1 1 1 1 1 o 1 1 1 I 1 1

VO 1 1 I 1 1 1 1 p^ 1 1 1 I I 1

1 cs 1 OJ 1 in 1 1—1 1 CO 1 VO 1 1 tH 1 1-H 1 VO I CM t CM 1 CO
X 1 • 1 • 1 • 1 •

1
• 1 X 1 • 1 • I • t 4 1 4

1 1 ov 1 p^ 1 OV 1 c^ 1 CO 1 1 VO 1 VO 1 'S’ 1 VO 1 VO 1 VO
1 ^
1

1

1

1

1

1

t

1

I

1

1

in 1

1

1 n-
1

1

1

r*- 1

1

1

1

p^ t

t

P- 1

1

p*>

1 o 1 iH 1 CV in 1 CO 1 1 ov 1 Ov 1 ov 1 p- 1 o 1 in
1 • 1 • 1 • •

1
• 1 >i 1 •

1 • 1 • 1 4 1 4

I cs 1 m 1 OV 1 m m rn 1 1
1-1 1 1—1 1 1-H 1 m 1 •C* 1

1 ov 1 ov 1 CO 1 ov ov OV 1 1 ov 1 ov 1 ov 1 c^ 1 OV 1 OV
O 1 1 1 1 t ov 1 1 1 i 1 1

VO 1 1 VO i 1 1 1 1 1

1 1 CM CM 1 CM 1 o 1 o 1 in 1 CM 1 CM 1 CO
X • 1 • • • • X 1 • 1 • 1 • 1 4 1 4

1 VO VO 1 VO VO 1 m I m I 1-H 1 m 1 m 1 rn
1 ^
1

1

1

'O’ in 1 p^

1

1

1

p- 1

1

P** 1

1

p' 1

I

p- 1

I

p-

i VO 1—1 1 00 VO VO 1 o 1 o 1 CO 1 c^ 1 o 1 m
• 1 • • • • 1 • 1 •

1
• t 4 1 4

1 1-1 m 1 Cv rn 'T m 1 CM 1 CM 1 o 1 m 1 'a* 1

1 ov i CO Cv ov ov 1 CJV 1 OV 1 ov 1 ov 1 c^ 1 c^
OV 1 1 CO 1 1 1 1 1 1

in 1 i VO 1 1 1 1 1 1

1 cs 1 in CM VO 1 o 1 O r VO 1 CM I CM > CO
X • 1 • • • * X 1 • 1 • 1 .

1
4

1
4

1 m m 1 1—

1

m m 1 o 1 o 1 CO 1 o i o > o
1 ^
I

1

1

'a’ •a* in 1 P--

1

c

1

p^ i

1

VO 1

1

p- 1

1

p- 1

1

p-

1 cs o 1 VO VO VO 'a’ 1 o 1 o 1 in 1 CO 1 o 1 CO
• 1 • • • • >4 1 • 1 • 1 • 1 4 1

4

1 1-H m i ov m CM rH 1 CM 1 CM o 1 m 1 1

1 Cv ov 1 CO ov CV Ov I OV 1 ov I Ov 1 cv 1 OV 1 CJV

CO i 1 r- 1 1 1 1 1

m 1 VO 1 1 I 1 1

1 cv CN 1 O m m 1 o 1 o VO 1 m 1 CM 1 CO
X • 1 • • • • X • 1 t 1 • 1 4 1 4

t o o CO o CM CM 1 p- in 1 p^ i r** I P-
1 ^
1

m rr 'O’ in 1 VO
1

VO VO 1

1

VO 1

1

VO 1

1

VO

1 ^ m 1 o o 1 CO 1 o 1 OV
• » < < < • • 1 4

1
4

1
4

1 1-1 CM cv Z Z Z 1 CM CM o 1 m 1 m 1 CM
1 <Tv OV CO 1 c^ OV C3V 1 ov ov 1 <JV

1 VO 1 1 1

m 1 VO 1 1

1 (N ^H VO 1 o O m 1 Ov in 1 m
X • • < < < X • • 4 4

1 4

1 r*^ VO CM z z z 1 ^ CM m m in
1 m
1

m m 1 VO
1

VO VO VO VO 1 VO

1 o O 1 o O CM CO c^
1 • < < < • • 4 4 4

1 iH CM CO z z z 1 CM CM o m CM o
1 OV cyv 00 I OV CTv c^ (?v CJV ov

VO 1 in 1

in 1 VO 1

1 ^ 1—1 CM 1 O O m Ov VO 1-H

X • • < < < X • • 4 4 4

1 ^ 'O* o z z z 1 iH 1-H ov o o m
1 rn
1

rn ro t VO
1

VO in VO VO VO

1 1-1 O 1 1-H m CM 1-H m
• • < < < • • 4 4 4

1 O iH CO z z z 1 CM CM o m CM o
1 OV CTv CO 1 OV CTv c^ <Tv OV ov

in \ 1

in 1 VO 1

1 VO m VO 1 iH 1-H m CJV P-* CM
X • • < < < X • 4 4 4

1 rH 1—

1

z z z 1 CO CO VO p- P- 1-H

j m
1

ro CM 1 in
1

in in in in VO

1 Cv VO ov 1 1-H 1-H o 1-H o CM
• • < < < X • • 4 4 4

1 CO o VO z z z 1 CM CM o rn CM o
1 CO cv CO 1 c^ OV cyv ov c^ CJV

I rn 1

m 1 VO 1

\ CO in c^ l CM CM in o 1-H VO
X • • < < < X . • 4 •

1 CO 00 z z z 1 in in m in in OV
1 CJ
i

CM CM 1 in
1

in in in in in

1 1—1 CM rn in 1 iH CM '3' in

1 EH EH i tH EH tH tH tH
'Z 1 en to CO CO CO 1 CO Z » EH CO 1 CO CO CO 1 CO

o 1 w U u u 1 U O 1 CO bi 1 M u 1 w
M 1 u Eh Eh EH Eh EH M 1 U tH 1 tH tH 1 tH 1 tH

1 EH 1 1 EH t i I 1 1

< 1 1 EH EH l Eh < 1 1 EH i tH 1 tH t tH 1 tH

U 1 u to to CO CO 1 CO U 1 U CO 1 CO 1 CO 1 CO 1 to
o 1 ^ o O O O 1 O O 1 o 1 O 1 O 1 O 1 o

1 CU Cl 04 04 04 1 04 1 i 04 04 1 04 1 04 1 04 1
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All
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are

in
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Column

readings
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front

to
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All

X-axis
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a
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175.9

inches
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a
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TABLE

2

PROFILE

MEASUREMENTS

AT

VEHICLE

BUMPER

HEIGHT

(
2
4

.

1 p**- o- r- m r-
• • • • •

1 0>4 04 CN n m 1

1 ov OV ov ov ov 1 c^
o 1 1

CO 1

1 m m m m 04 00
• • • • •

1 VO VO VO 1 VO VO VO

1 O o O O o 1 O
1 >-4 ^H ^H 1—( 1-H 1 r-H

1 VO VO VO 1 in CO 1 CN

>* • • t • 1 •

1 04 04 04 m m
1 O OV Ov ov Ov 1 OV
1 1

1

t 04 04 04 1 04 04 CO

X • • 1 • • 1 •

1 rn rn m rn m t en

1 O o O o O O
I rH 1-H 1-H

1 VO VO VO VO CO
>* • • • • •

1 04 04 cs m m
1 Ov OV ov ov ov OV

CO }

r** 1

1 04 04 04 04 CN O
X • • • • •

1 O o o O o 1-H

1 o o o o o o
1 1—1 I •-H ^H ^H

1 m in VO CO VO
• • • • •

1 04 cva 04 m rn

1 ON OV OV ov c^ c^
I

r- 1

1 04 04 04 04 CN c^
X • • • • •

1 r** 0- o- P-
1 OV
1

OV OV Ov OV ov

1 ^ in CO CO
>• • • • • •

1
1—1 1^ 1^ m m IT

1 Cv OV OV ov c^ C3V

VO 1

1

1 04 04 04 CN 04 OV

X • • • • •

1 ^
1 OV
1

OV OV Ov C^ C^

1 ^ VO c^ CO 1 c^ as CJV 1-H VO 1 IT
• • • • • >H • • • . 1 .

1 04 04 04 m m 1 CN CN CN rn m 1 m
1 OV o\ ov Ov c^ 1 <yv Ov CJV Os CJV 1 Ov

m I 1 1

! 00 1 1

1 1-H 04 04 CO 1 ^ CN o 1 p-

X • • • • * X • • • • i •

1 1—

1

1-H 1-H 1 CO CO CO CO CO 1 CO
1 OV Ov OV ov Ov OV 1 1-H 1-H 1-H 1-H 1 1-H

1 1 1-H 1-H 1-H ^H 1—

i

J 1-H

1 1-H i-H VO Ov C7V 1 VO VO VO 1-H 1-H 1 m
>i • • • • « >> • • • • 1 •

I CS 04 04 rn m 'T J CN CN CN m rn 1 m
1 OV OV Ov ov Ov OV 1 OV OV OV ov CJV 1 CJv

1 m I 1

r- 1 CO 1 1

1 1—1 ^H 1—1 CN CN CO 1 m 1-H 1 CO

X • • • • • X • • • * 1 •

1 CO CO 00 CO CO 00 1 in in in in in 1 m
1 CO CO CO CO CO CO 1 1-H 1-H 1-H ^H ^H

1 1 1-H 1-H 1-H 1-H 1-H I ^H

1 I-H ^H 04 VO ov o 1 VO VO VO m VO
• • • • • JH • • 1 • •

1 C4 cs m m in 1 CN CN CN m m rn
I OV ov Ov Cjv ov CJV 1 OV C^ CJV c^ CJV ov

m 1 CN 1

r** 1 CO 1

1 1—

f

^H VO 04 CN o 1 m m m CN CO
X • • • • • X • • . •

1 m in rn in in VO 1 CN CN CN CN CN CN
1 CO CO CO CO CO CO 1 1-H 1-H 1-H 1-H 1-H

1 1
1—1 1-H 1-H 1-H ^H

1 1-H VO ov f-H 1 in in in m P- o
>* • • • • • >^ • • • • •

I 04 04 1—1 m rn in 1 CN CN CN m m
1 OV OV ov Ov c^ ov 1 ov CJV CJV CJV ov cv

04 I 1-H 1

1 CO 1

1 1-H ^H VO 04 CN crv 1 CN CN CN m CN CO

X • • • • • X • • • • •

1 C^4 04 o 04 04 CN 1 OV CJV OV c^ ov CJV

1 CO GO CO CO CO CO I O o O o O o
1 1 1 1-H r-H 1-H 1-H 1-H 1-H

1 04 m in t 1^ CN m in

1 I Eh EH EH EH 1 EH Eh EH EH Eh

z 1 EH CO 03 Ui CO CO z 1 M CO CO CO CO CO

o 1 CO 1 a a bi U o 1 CO bZ bZ U bZ bZ
M 1 m 1 Eh M ( u Eh Eh Eh Eh Eh

1 1 1 EH » Eh 1

< 1 1 Eh Eh EH EH EH < i 1 EH Eh EH EH Eh

U 1 u i CO CO CO CO CO U i bZ CO CO CO CO CO

o 1 o: 1 o o O o o O 1 PZ O O O o o
1 Ou 1 cu 1 Oi 1 P4 a* cu CW 04 04
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All

measurements

are

in

inches.

Column

readings

are

three

inches

apart

from

front

to

rear

on

vehicle.

All

X-axis

measurements

taken

from

a

reference

plane

175.9

inches

from

and

parallel

to

the

rear

bumper.

All

Y-axis

measurements

taken

from

a

reference

plane

60

inches

from

and

parallel

to

the

vehicle

longitudinal

centerline.



TABLE

3

PROFILE

MEASUREMENTS

AT

UNDERRIDE

GUARD

BUMPER

HEIGHT

(28.

1 ov t <j\ ov cs 1 1 00 CO 1 o 1 VO o o
1 • • • 4 4 1 4 4 4 4

1 tn 1 in in r*- VO in 1 1 in in 1 1 pH VO
1 r cs cs cs cs cs 1 1 cs cs r cs CS cs CS
1 1 1 1 P^ 1 1 1

CO 1 1 1 rH 1 1 1

1 00 1 CO 00 o ov 1 1 OD CO 1 in 1 o 1 m pH

X 1 • 1 • • 4 X 4 1 4 1 4 4 4

1 1 1 ^ 1 1
pH pH 1 pH 1 pH pH pH

I c\
I

1

1

ov
1

ov Ov ov ov 1

1

1 VO
I

VO 1

I

VO 1

1

VO 1

1

VO
1

VO

1 o\ ov OV o ^ 1 1 00 1 00 1 O 1 1 rH I in
1 • • • 4 tH 1 4 1 4 1 4

1 4 1 4

1 in 1 in in VO in 1 1 in 1 LO 1 1
pH

1 VO 1

I cs cs cs cs cs cs 1 1 cs CS 1 CS 1 CS CS 1 CS
1 1 VO 1 1 1 1 1 1

1 i rH 1 1 1 1 1 !

t CO CO 00 o CO 1 1 CO 00 1 VO 1 c^ rn 1 pH

X • • • 4 X 4 1 4 1 4 4 1 4

1 r*' p**- 1 1 o 1 o 1 o 1 ov o 1 o
1 CN
1

ov Ov ov Ov 1

1

1
pH

1

pH
1

1

pH
1

1

VO pH 1

1

pH

1 o o o O VO 1 1 OV 1 ov 1 cs 1 m CS CO
tH • • • 4 tH 4 1 4 1 4 4 1 4

1 VO VO VO VO in 1 1 in in 1 1
pH VO

1 CN CS CS cs 1 cs cs 1 1 cs cs 1 cs 1 CS cs r CS
» 1 in 1 1 1 1

VO 1 1 rH 1 1 1

1 CO 00 oo ov r*^ 1 i CO 00 1 in 1 Ov m 00

X 1 • • • 4 4 1 X 4 1 4 1 4 4 4

1 o o o Ov o O 1 1 rn m 1 rn 1 CS m m
1 o o o OV o O 1 1 FH pH pH 1 pH pH pH
1 r rH rH «H 1 1 1

1 rH rH O 1 "SJ* CO 1 1 O o 1 cs 1 cs in
1 • • • 1 4 >* 4 1 4 1 4 1 4 4

1 VO VO VO r*^ VO in 1 1 VO VD 1 1
pH

1 VO 1

I 04 CS cs cs CS cs 1 1 CS CS t cs 1 cs CS i CS
1 1 1 1 1

in 1 1 1 rH i 1 1

i CO CO 00 o 00 1 1 CO CO in 1 CO rn 1 OV

X • • • 4 X 4 4
1

4 4 » 4

1 ro m m n m m 1 1 VO VO VO 1 in VO I VO
1 O O O o o O I 1

pH pH pH
1

pH pH pH

1 r-4 rH rH rH rH 1 1 1 i

1 rH rH iH Ov 1 1 O O cs 1 CS 'O’ VO
• • • 4 tH 4 4 4 4 4

1 VO VO VO r- VO in I 1 VO VO 1
pH VO 'T

1 cs CS cs cs CS cs 1 1 CS CS CS 1 cs cs 1 CS
1 1 m 1 1 1

1 1 iH 1 1 1

1 CN ov OV ov cs 1 1 CO 00 VO 1 ov 1 OV

X • • • 4 X 4 4 1 • 4 1 4

1 VO VO VO in VO p*** 1 1 c^ c^ ov 1 CO OV 1 c^
1 O O o o O O 1 1

pH pH pH pH pH 1 pH

1 i-H rH rH rH rH 1 1

1 <-t *H VO rH 1 1 o o cs 1 rH 1 CO
tH • • • 4 tH 4 4

1
4 4 1 4

1 VO VO VO VO VO 1 1 VO VO pH VO 1

1 CS CS CS cs CS CS 1 1 cs cs cs CS CS cs
1 1 CS 1

rn 1 i rH 1 I

1 CO 00 CO o in CO 1 1
pH pH in o m iH

X • • 4 4 X 4 4 4 4 1 4

1 c^ OV Ov CTv OV ov \ 1 cs cs CS CS CS rn
1 o o o O O O 1 1 CO CO 00 CO 00 CO
1 f-H rH tH rH rH rH 1 1

1 O O o tH VO m 1 1 o o »H

>* • • 4 4 tH 4 4 4 4 4

1 VO VO VO r-' VO VO t i vD VO P' VO
1 cs CS cs cs CS cs 1 1 cs cs CS CS CS CS
1 1 rH 1

CVJ I 1 i

1 CO CO 00 o in 00 1 1 CO 00 VO ov rH

X • • 4 4 X 4 4 4 4

1 cs cs cs CS CS cs 1 1 in in in in VO
1 rH rH rH tH 1 1 CO 00 CO CO CO CO
1 tH rH rH rH rH tH 1 1

1 tH tH rH CS in 1 1 ov c^ cs o
tH • • 4 4 tH 4 4 4 4 4

1 VO VO VO VO VO 1 1 in in pH VO in
1 CS CS CS cs CS cs 1 1 cs cs cs cs CS cs
1 1 o 1

w 1 1 tH 1

1 CO CO CO o 'O' p^ 1 I CO CO VO o ov

X • • 4 4 X 4 4 4 4 4

1 in in in in in in 1 1 00 00 00 CO CO CO
1 tH rH rH rH rH 1 1 00 CO CO CO 00 CO
1 tH tH rH rH iH •H 1 1

1 CS CS CS CS 00 CO 1 1 o o o o rH
• • • 4 tH 1

4 4 4 4 4 4

1 VO VO VO VO VO 1 1 VO VO VO pH VO in
1 CS cs cs cs CS cs 1 1 cs cs cs cs cs cs

o 1 1 OV 1

I CO CO 00 CO rH c 1 i 00 CO 00 o c^
X • • 4 4 X 1 4 4 4 4 4 4

1 CO CO 00 00 CO 1 1 rH rH rH tH rH rH
1 tH rH tH tH tH rH 1 1 OV CJV ov ov OV
1 tH rH iH tH 1 1

1 rH CS cn in 1 1 rH cs rn in

1 EH Eh EH Eh &H 1 1 Eh EH EH Eh

z 1 EH CO tn tn W CO 1 Z 1 Eh CO CO CO CO CO

o 1 CO M hi U M U3 i o 1 CO u u bi U
H 1 M Eh Eh EH Eh Eh I M 1 U £H £H Eh

1 Eh 1 1 Eh 1 EH

< i 1 Eh Eh Eh Eh Eh 1 < 1 1 Eh EH £h Eh EH

u 1 u CO tn tn tn tn i U 1 M CO CO CO CO CO

o i Pi O o o O O i O 1 Oi o O O O O
i a* Or Or Or Or Or 1 1 Ou Or Plr Or cu CXr
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1 CM '3' 1 in o CO 1 CM 1 1 CO t CJv CM VO rn CO
• 1 • • 1 • 1 X 1

• i • 1 • 4 4 4

1 in VO 1 CM in 1 CO 1 1 VO i OV 1 VO P*« Ov OV

1 CM CM 1 CM CM CM CM 1 1 rn 1 m 1 m m m m
VO 1 1 1 in 1 1 t

I 1 1 m 1 1 1

1 CO in in in CO 1 1 m 1 tH 1 Ov m CO i-H

X • • • • X 1 • 1 • • • 4

1 o o VO o CM Ov 1 1 ^ 1 CM OV CM

1 ^
1

m 1 ^ 1

1

1 CM
1

1

1

CM 1 rn rn rn in

1 VO CM CO VO m 1 CM 1 1 OV VO rH CM VD
« • • • 1

• • 4 4 4

1 m VO CM in 1 P^ 1 1 ^ 1 VO m m VO VO
1 CM CM CM CM CM CM 1 1 m m m m m

m 1 1 j 1

CVJ i 1 n » 1

1 CO in VO CM CM CM 1 1 CO in in CM

X • • • • • 1 X • • 4 4 4

1 rn m m m CM 1 1 m in CM CJv

I ^
1

in 1

1

1 CM
1

CM m m m m

1 CM o CO VO ^ 1 1 ^ VD CO O VO
>- • • • • • • • 4 4

1 m VO CM P^ VO r- 1 1 CM m CO tH P^ o
1 CM CM CM CM CM CM 1 1 rn m CM m rn
1 1 m 1

CM 1 1 rn 1

1 in VO OV CM 1 1 ^ CM VO VO p- in

X • • • • X • . 4 4 4

1 VO VO P*- VO r*- in 1 1 P^ P^ in
1 ^
1

in 1

1

1 CM
1

CM CM CM m

1 ^ o CO O 1 1 o o
>• • • • • • • < < <

1 in in ri CO VO CO 1 1 o P** Z z
1 CM CM CM CM CM CM 1 1 rn m CM

m 1 1 CM 1

CM 1 1 m 1

1 CO CO P^ VO CM 1 1 O 1-H

X 1
• • • • X • 4 < < <

1 OV OV OV OV o P-* 1 1 ’g' m rH z z z
1 ^
1

TT in in 1

t

1 CM
1

CM CM

1 ^ vO MT m a\ 1 1 00 CO o
> • • • • • 4 < < <

1 m in rn CO CO 1 1 CO Ov VD z z z
1 CM CM CM CM CM CM 1 1 CM CM CM

CM 1 1 rH 1

CM 1 1 1

1 CO CO VO O CO i 1 VO Ov VO

X • • • • X • • < < <
1 CM CM CM CM CO 1 1 VO VO m z z z
1 n
1

in in in in in i

1

1 CM
1

CM CM

1 If) in CO in CO in i 1 VO m CO
• • • • • 4 < < <

1 If) in m CO ov 1 1 CO 'a* z z z
1 CM CM CM CM CM CM 1 1 CM CM CM
1 1 O 1

CM 1 1 m 1

1 CO CO in CO VO 00 1 1 <-H CO VO
X 1 • • • • • X • • < < <

1 If) in in ’a* in ov 1 1 ov CO VD z z z
1 m
1

in in in in in 1

1

1 CM
1

CM CM

1 If) in CO OV ^ 1 1 CJV VD O
>* • • • • iH • • < < <

1 m in m CO P-* ov 1 I VO P^ z z z
1 CM CM CM CM CM CM 1 1 CM CM CM

O 1 1 ov 1

CM 1 1 CM 1

1 CO CO in CO CM O 1 1 «H VO VO
X • t • • X « • < < <

1 CO CO CO CO tH I 1 CM VO z z z
1 If)

1

in in in in VO 1

1

> rn
1

m CM

1 in m o in ^ 1 1 o\ VO Ov
• • • • JH • • < < <

1 in in CO p^ CO 1 1 in VO m z z z
1 CM CM CM CM CM CM 1 1 CM CM CM

ON 1 1 CO 1

1 i CM 1

1 CO CO VO 00 OV 1 1 i-H vO

X • • • • X • • < < <
1 »-c 1-H i-H o o CM 1 1 in M* Ov z z z
1 \D
1

VO VO VO VO VO 1

1

I rn
1

rn CM

1 CO CO CM O 1 1 ^ VO CO
• • • • >> • 4 < < <

1 in in CO P*- CO 1 1 m VO CM z z z
1 CM CM CM CM CM CM I 1 CM CM CM

CO 1 1 P^ 1

1 1 CM 1

1 CO CO 'tr VO VO VO 1 1 P^
X • 1 • • • X • 4 < < <

1 ^ m rn in 1 1 P" P' z z z
1 VO
1

VO VO VO VO VO 1

1

1 m
1

fn m

1 CM ro in i 1 rH CM m in

1 Eh EH Eh Eh Eh 1 1 EH Eh Eh Eh Eh
1 CO CO CO CO CO 1 z 1 EH CO CO CO CO CO

O 1 CO U 1 U U3 Ui » 1 o 1 CO a U u U U
M 1 u Eh EH 1 M 1 Ui Eh Eh E^ Eh EH

E-< 1 EH 1 1 EH 1 Eh

< t 1 Eh i EH EH Eh 1 Eh 1 < 1 1 Eh M Eh EH Eh

U 1 CO I CO CO CO 1 CO 1 u 1 U CO CO CO CO CO

O i Oi 1 O 1 o 1 O O 1 O 1 O 1 oi O O O O O
i-t i cu a. 1 04 1 cu 04 1 1 04 04 Ou eu a. a.
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I

1 oo VO CN VO r** ^ 1 1 CTv VO m
• • • • • < < <

1 m CN m in VO 1 I Ov in Z Z z
1 VO VO VO VO VO VO 1 1 CD CO CO
1 1 rn 1

1 1 m 1

1 O o CO VO in 1 1 CD VO o
X • • • • X • • < < a:

1 OV o OV o\ in 1 1 in in CN z z z
1 «H
1

CN CN ro m m 1

1

1 CN
1

CN CN
1

1 CM in VO O Ov VO I 1 rH rH
>H • • • • >< • • < 1 < a:

1 «H CN o CN m 1 1 VO CO z 1 z z
1 VO VO VO VO VO VO 1 1 CO CO CO 1

rn 1 1 CN 1 1

'T 1 i in 1 1

1 ov ON CO in CN VO 1 1 CN CN m 1

X • • « • X • • < 1 < <
1 CO Ov Cv Ov in 1 1 m m ov z 1 z z
1 1-H

1

iH CN rn m in 1

1

1 CN
1

CN
1

rH 1

1

1 rH VO CN O 1 1 CO c^ rH o l 00 rH
>H • • • • • • • 1 • •

1 CO ON VO CO Ov O 1 1 m in CN i CN
1 m in in in in VO 1 1 CO CO CO CO 1 CO CO

CN 1 1 rH 1 1

1 1 in 1 1

1 1-H o CO ^ 1 1 CJv in CN 1 VO o
X • • • • X • 1

• • 1 • •

1 <T\ o o\ Ov rn 1 1 VO VO VO 1 VO o
1 <-H

1

CN CN rn rn in 1

1

1 CN
1

CN 1 CN m 1

1

m in

1 O CO VO o VO *H 1 1 CN CO rH NT 1 o 1 CO
X • • • • • • 1

• •

1 LD VO m in VO r*' 1 1 tH CN 1 Ov rH 1 m m
1 in in in in in in 1 1 CO CO CO 1 CO CO
1 1 o 1 1 1

1 1 m 1 1 1

1 rn o ON m tH 1 1 CO ^H VO CN 1 m 1 rH

X • • • • X • • • 1 • •

1 OV o ON Ov in 1 1 in in o NT 1 CO in
1 fH

1

CN CN m m in 1

1

1 CN
1

CN m rn 1

1

rn
1

in

1 rH VO in Ov 1 1 P- CN CO OV 1 m o
• • * • • 1 >H • • • 1 • •

1 CM m o CN rn m 1 1 00 O VO CO 1 o rH

1 in in in in in in 1 1 CO P- p** CD CO
o 1 1 ov 1

I 1 1 i

1 ^ »-H CN m Cv 1 1 VO CN rH VO 1 00

X • • • • • 1 X t • • • • 1 •

1 ON o o ov ^ 1 1 ^ rH » CO in
1 rH
1

CN ro m m in 1

1

1 CN
1

CN m cn 1

1

m in

1 ^ VO in in CJv 1 1 c\ VO CN 1 p*- CN
• • • • • • • 1 • •

1 o\ o Ov o O 1 1 in P*- in p» CO
1 ^ m 'a* in in 1 1 p' P- P- p- p- P>»

1 1 CO 1

ro 1 1 1

1 VO NT VO CO 1 I ^ »-H in in VO
X • • • • X • • • • «

1 OV o O ov ^ 1 1 rn m *H in Cv in
1 «—

f

1

CN m m m in 1

1

1 CN
1

CN m rn m in

1 ^ O CO Cv Cv m 1 1 «H m 'a' CO p^ in
>H • • • • • • • •

1 VO CO 'a* in CO 1 1 rn rH CN in
1 NT 1 1 p» P* P' p- p-

CO 1 1 1

m 1 1 1

1 CO m in c^ CO 1 1 in VO Ov rH

X • • • • X 1 • • • • • •

1 o\ O o NT cr» ^ 1 1 o »-H o c\ VO
1 I-H

1

CN m m m in 1

1

1 CN
1

CN m m m in

i in o m CO in O 1 1 rH P- in p*> CTv in
• • • • >H • • • • •

1 ro rH m m 1 1 O rH CO c^ iH CN
1 ^ ^ 1 1 P*- P- VO VO P*- P«
1 1 VO 1

ro 1 1 1

1 ^ VO CN CN CO 1 1 r-' CN VO rH Cv
X • • • • X • • • • •

1 CN in O rn 1 1 c\ o c^ <Tv in
1 CN
1

CN rn m in 1

1

1 rH

1

CN CN m rn in

C VO c^ ov ON CN r*^ 1 I VO VO T3" P- ov m
>H • • • • • 1 >H * • • • •

1 o CN CO o CN CN 1 1 p- 00 in VO CO o\
1 ^ m ^ 1 1 VO VO VO VO VO VO

VO 1 1 in 1

m 1 1 1

1 CO CN CN VO 1 1 NT CN CO VO rH VO

X • • • • X • • • •

1 ri m CN in O CN 1 1 CTV o CTv NP c\ in
1 CN
1

CN rn m in 1

1

1 rH

1

CN CN m m m

1 CN m in 1 1 rH (N m in

t Eh Eh Eh Eh EH 1 1 Eh Eh Eh Eh EH

Z 1 Eh CO CO CO CO CO 1 z: 1 Eh CO CO CO CO CO

o 1 CO U U U U 1 o 1 CO M U W M
M i U Eh EH EH Eh EH 1 M 1 U EH Eh EH EH EH

Eh 1 EH 1 t Eh 1 EH

< 1 1 Eh EH Eh Eh EH 1 < 1 1 EH Eh EH £h EH

U 1 U CO CO CO CO CO t U 1 U CO CO CO CO CO

O 1 Pi O O O O O 1 O 1 Pi O O O O O
1 a. O. 0. Cu PU & t 1 a, a, Oi CU a a
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1 ON C3V o ^ 1 i 1-H O CTv cs

>• • • • • • • i • • •

1
<—

•

o 1 cs •-H 1 1 CS 1 cs tH t m m in

1 CV CJv cv 1 OV OV OV 1 1 OV cv Ov t cv Ov ov

cs 1 1 1 1—

<

1 1 1

VO 1 1 i I 1 1 1

1 fs CS in cv in 1 1 «-H 1 1 in 1 cs m CO

X • • 1 • • X • 1 • 1 • • •

1 CN cs o 1 1—1 CS Cv 1 I OV 1 CV 1 r-* 1 cv c^ ov

1 m
1

in m 1

J

in in in 1

1

1 r*-

1

1

1

r- 1

1

r** 1

1

r*-

i-H o 1 cs CO CO 1 1 >-H 1 1-H 1 ov 1 m Cv
>- • • 1 • • >* 1 • 1 • 1 • • •

1 cs CS o t m cs cs \ 1 cs CS 1 o 1 m m in

1 ov OV cv 1 OV OV CTV i 1 OV ov 1 ov 1 a\ CTV ov
l-l 1 1 i o 1 1

VO 1 1 1 1

1 CS CS in CD VO 1 1 f-H 1-H 1 VO cs cs CO

X • • • • X • • • • •

1 OV OV 1 OV OV CO 1 1 VO VO vO VO VO
1 ^
1

in 1

1

1 r*»

1

r- r«* r-

1 o OV sr in 00 i 1 Ov cv Cv o in
• • • • • 1 >H • 1 • • •

I cs m OV rn m m 1 i i-H 1—1 1-H m
1 cv Cjv CO Cv OV I 1 OV ov OV a\ ov ov

o 1 1 OV 1

VO 1 t VO 1

1 CS cs cs cs I 1 o O 1 in cs CS CO

X • . 1 • • X • • • 1 •

1 VO VO I VO VO 1 1 m m 1-H m rn m
1 ^
1 1

•a* in 1

1

1 r-
1

1

1

r-* r-- r-

1 VO CD VO VO 1 1 o O GO cv o m
>• • • • • >H 1 • • • •

1 m Cv m rn 1 1 cs cs o m
1 OV OV CO Cv OV Cv 1 1 ov Cv ov Cv CV c^

Ov 1 1 CO I 1

in 1 1 VO 1 1

1 CS in cs VO 1 1 o O VO cs CS CO

X • • • • X • • 1 •

1 m m m rn 1 1 o o CO o o O
1 ^
1

ST in 1

1

1

1

VO n- n- r-

1 CS o VO VO VO ^ I 1 o 1 o in CO o CO
> • • • • >H 1 • 1 • 1

1 «-H m OV m CS »-H 1 1 cs 1 cs o m 'a'

1 cv OV CO OV OV CJv 1 \ cv c^ c^ Cv CJv ov
CO 1 1 r- 1

in 1 1 VO 1

1 cs cs O m in 1 1 o o VO m CS CO

X • • • • X 1 • 1 • •

1 o o CO o cs cs 1 1 r- in r- r**

1 ^
1

rn in 1

1

1 VO
1

VO VO VO VO vO

1 ^ m 1 1 o o CO o cv
>* • • < < < 1 • • 1 1 •

i «H cs OV z Z Z 1 1 cs cs o rn rn cs
1 O' OV CO 1 1 cv ov ov ov CV ov
i 1 VO 1

m 1 1 VO 1

I cs VO 1 I O o m ov m m
X • • < < < 1 X 1 • • • . •

1 VO cs z z Z 1 1 ^ 'a’ cs n m m
1

1

n 1

1

1 VO
1

VO VO VO VO VO

1 O o 1 1 o o cs CO CTv

• • < < < 1 . • • 1 •

1 cs CO z z Z 1 1 cs cs o m cs o
1 Cv cv CO 1 1 ov Cv ov c^ ov ov

VO 1 1 in 1

in 1 1 VO i

I ^ cs 1 1 o O m C\ VO 1-H

X • • < < < 1 X • • • 1 1

1 ^ o z z Z 1 1 1-H <7v O o m
I rn

1

rn cn >

1

1 VO
1

VO in VO VO VO

1 »-H rr o 1 1 1-H ^H m CS ^H m
>* • • < < < I . • • • .

1 O 1—

(

CO z z Z 1 1 CS cs o rn CS o
1 O' Cv CO 1 1 Cv ov CTv Cv OV ov

in 1 1 1

m 1 1 VO 1

1 VO m VO 1 1 I-H 1-H m G\ CS

X • • < < < 1 X 1 1 • • 1

1 z z Z 1 I CO CO VD r«- n- 1-H

1 rn

1

ro cs 1

1

1 in
1

in in in m VO

1 Cv VO Cv 1 t iH 1-H o 1-H o cs
JH • • < < tC 1 >1 . 1 • > •

i CO O VO z z Z 1 1 CS CS O rn cs o
1 CO Cv CO 1 1 CTv ov CV ov Cv ov
1 1 m 1

in 1 1 VO 1

1 CO in Cv 1 1 CS cs in o 1-H vO
X • • < < < 1 X • • • • •

1 CO CO z z Z 1 1 m in rn in m ov
1 cs
1

cs cs 1

1

1 m
1

in in m in in

1 1 ^H cs m in 1 1 1-H cs rn m
1 I EH EH 1 EH Eh EH 1 1 EH Eh Eh £H Eh

z 1 Eh I w w 1 CO CO CO 1 Z 1 Eh CO CO CO CO CO

o 1 CO 1 U 1 u 1 u PJ U 1 O 1 CO u U u u ui
M 1 u 1 1 bt i EH EH Eh 1 M 1 M EH EH Eh Eh

1 1 1 1 1 1 1 EH I EH 1

< 1 1 1 EH 1 EH 1 EH Eh EH 1 < 1 1 Eh £H Eh EH Eh

u 1 u 1 W 1 CO 1 CO CO CO 1 u 1 ui CO CO CO CO CO

o 1 p: 1 O 1 o 1 O O O 1 O 1 X O O o O O
i-q 1 cu I 04 1 Pk 1 CU Pu Pk 1 1 fr. fr. Oa cu Pk 04
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1

1 r- 1 1 m r-* fH
>* \

• 1 • • • 1 •

1 CVJ CM 1 CM n i m 1

1 ov CTv 1 a\ ON ON ON
o 1 1

CO I 1 1

1 ro m 1 m m 1 CM 1 CO
X • 1 • • • 1 •

1 VO VO 1 VO 1 VO VO 1 V£>

1 O O 1 o o o O 1

i t-H 1 fH ^H fH 1 fH 1

1 VO VO 1 VO m 1 00 CM 1

• 1 • • • • 1

1 cs CM 1 CM cn m 1

1 OV ON 1 ON ON ON 1 ON 1

cr» 1 1 1

1 1 1

1 C«J CM 1 CM CM CM 1 CO
X • 1 • • • 1 • 1

1 m m 1 m rn 1 m 1 m 1

1 O O 1 o o O 1 O 1

1 «-( 1 fH fH 1 fH 1

I VO VO 1 VO VO 1 00 1 1

>* • 1 • « • 1 • 1

1 cs CM 1 CM m m 1

1 OV ON 1 ON ON ON 1 ON 1

00 1 1 1 1

J 1 1

1 cs CM CM CM 1 CM 1 o
X • « • « • 1

1 o o O o o fH
1 o o 1 o o o 1 O
1 fH 1 fH fH 1 rH 1 rH

1 un in m VO 00 VO
iH • 1

• • • •

1 CM CM CM CO ro
1 o> ON ON c^ ON 1 ON

r- 1

r- I 1

1 CM CM CM CM CM ON
X • • • • •

1 r- r-* r- r- 1

1 Ov
1

ON ON ON ON CJN

1 TT 1 in 00 CO
• • • 1 • •

1 fH iH ro ro
• OV ON C^ ON 1 ON CJN

VO 1 1

1

1 CM CM CM CM 1 CM ON
X • • • 1 • •

1

1 Ci
1

ON On ON
1

CJN CJN

1 ^ '3' VO 1 ON CO 1 ON 1 C^ 1 ON 1 rH 1 VO 1

• • . 1 . . 1 • 1 •
1 • 1 • 1 •

1 CM CM CM CO 1 ro 1 CM 1 CM I CM 1 m 1 m 1 m
1 ON C^ CJN ON 1 CJN ON 1 CJN 1 CJN I ON 1 c^ I CJN 1 CJN

m 1 1 1 1 1 1 \ 1

r- 1 1 CO 1 1 1 1 1

1 «H CM CM CO 1 ^ 1 1 CM 1 o 1 r*-

X • • t • . X 1 • • 1 •
1

f
1

•

1 <-1 iH fH fH fH fH 1 CO 1 CO 00 1 CO 1 CO 1 00
1 ON CT» ON ON On ON 1 iH 1 fH fH 1 fH 1 rH fH
1 1 fH 1 fH tH I fH 1 fH 1 fH

1 «H fH iH VO On ON 1 VO 1 VO VO 1 rH 1 fH in
• • • • • >H • • 1 •

1
• •

1 CM CM CM m n 1 CM CM CM 1 m 1 m m
1 Oi ON ON c^ ON ON t CJN c^ CJN I c^ 1 c^ 1 CJN

1 m 1 1

1 CO 1 1

1 *H fH fH CM CM CO 1 ^ 1 m 1 rH 00

X • • . • • X . • • 1
. •

1 CO CO CO CO CO CO 1 in in in in 1 in in
1 00 GO 00 00 00 00 1 rH fH fH fH rH
1 1 <H fH fH fH fH fH

1 fH fH CM VO ON o 1 VO VO VO m VO
• • • • f >H • • • • •

1 CM CM fH rn ro in 1 CM CM CM rn m rn
1 C^ ON ON ON CJN 1 C^ ON ON On ON ON

rn 1 CM 1

1 CO 1

1 rH VO CM CM o 1 m m rn CM rH CO

X • • • • • X • • • • •

I in in m tn in VO 1 CM CM CM CM CM CM
1 CO CO CO 00 CO CO I fH rH fH fH fH rH
1 1 rH fH fH fH fH fH

1 «H fH fH VO ON rH 1 in in in m o
X • • • • • X • f • . •

1 CM CM fH m ro in 1 CM CM CM rn m
1 G\ C^ ON c^ ON ON t ON CJN CJN CJN CJN ON

CN 1 fH 1

1 CO 1

1 tH VO CM CM CJN 1 CM CM CM m CM CO

X 1 • • • f . X • • • •

1 CM CM o CM CM CM 1 C^ c^ CJN c^ CJN On
1 CO 00 CO 00 CO CO 1 O o o o O O
1 1 tH fH rH rH

1 fH CM ro in 1 fH CM m in

1 e EH tH EH 1 tH tH tH tH tH

Z 1 CO CO CO C/J CO z 1 Eh CO CO CO CO CO

o 1 CO u u u u U o 1 CO EP U CP EP EP

M 1 u EH EH EH tH tH M t u tH tH tH t« tH

1 EH 1 tH 1 tH 1

< i 1 £H tH tH f tH < 1 1 tH tH tH tH tH

CJ 1 u CO CO CO Vi CO U 1 M CO CO CO CO CO

o i 0^ o o o O o o I Pi o o o o O
> Cu Ph a. Cu Pf pH 1 P^ Pm p. Pf Pf Pm
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TABLE 4

TEST NO. 930512-1 TEST CONDITIONS

DATE OF TEST: 05/12/93

TIME OF TEST: 1002

AMBIENT TEMPERATURE AT IMPACT AREA: 70° F

INTENDED IMPACT VELOCITY: 5.0 MPH

ACTUAL IMPACT VELOCITY: PRIMARY = 4.7 MPH
SECONDARY =4.7 MPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 26.5 IN.

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 0.5 IN.

MAXIMUM CUMULATIVE CRUSH AT
UNDERRIDE GUARD BUMPER HEIGHT: 1.0 IN.

VEHICLE ATTITUDES:

POST-TEST: LF: 29.5; RF: 29.5; LR: 25.5; RR:

All distance measurements are in inches.

26.1
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TABLE 5

TEST NO. 930512-1 VEHICLE CRUSH MEASUREMENTS

VEHICLE BUMPER HEIGHT MEASUREMENTS

FL 59.6
Cl -0.6

C2 0.0

C3 0.1

C4 0.5

C5 -0.2

C6 -0.3

UNDERRIPE GUARD BUMPER HEIGHT MEASUREMENTS

FL 50.0
Cl -0.3

C2 0.2

C3 0.7

C4 1.0

C5 0.6
C6 -0.7

NOTE; FL is post-test length of damage surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length
of the vehicle front. This distance is defined as length "FL" on the
vehicle crush profile plot.

All measurements are in inches
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TABLE 8

TEST NO. 930512-1 CAMERA INFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA

1 Left tight Photosonic 25 1000 Impact overall

2 Right wide Photosonic 13 1000 Impact overall
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TABLE 9

TEST NO. 930512-2 TEST CONDITIONS

DATE OF TEST: 05/12/93

TIME OF TEST: 1127

AMBIENT TEMPERATURE AT IMPACT AREA: 70° F

INTENDED IMPACT VELOCITY: 15.0 MPH

ACTUAL IMPACT VELOCITY: PRIMARY = 14.9 MPH
SECONDARY = 15.0 MPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 48.0 IN.

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: -2.3 IN.

MAXIMUM CUMULATIVE CRUSH AT
UNDERRIDE GUARD BUMPER HEIGHT: 10.9 IN.

VEHICLE ATTITUDES:

POST-TEST: LF: 29.6; RF: 30.0; LR: 25.6; RR:

All distance measurements are in inches.

25.8
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TABLE 10

TEST NO. 930512-2 VEHICLE CRUSH MEASUREMENTS

VEHICLE BUMPER HEIGHT MEASUREMENTS

FL 59.3
Cl -2 .

5

C2 -2.9

C3 -2.9

C4 -2.8

C5 -3.6

C6 -3.7

UNDERRIPE GUARD BUMPER HEIGHT MEASUREMENTS

FL 56.7
Cl -2.9

C2 9.4

C3 10.7

C4 10.9
C5 10.1

C6 -3.7

NOTE: FL is post-test length of damage surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length
of the vehicle front. This distance is defined as length "FL" on the
vehicle crush profile plot.

All measurements are in inches.
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TABLE 13

TEST NO. 930512-2 CAMERA INFORMATION
1

CAMERA LENS SPEED

'

PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA

|

i

1 Left tight Photosonic 25 1000
1

Impact overall
|

2 Right wide Photosonic 13 1000 Impact overall

I
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TABLE 14

TEST NO. 930512-3 TEST CONDITIONS

DATE OF TEST: 05/12/93

TIME OF TEST: 1326

AMBIENT TEMPERATURE AT IMPACT AREA: 70° F

INTENDED IMPACT VELOCITY: 15.0 MPH

ACTUAL IMPACT VELOCITY: PRIMARY = 14.8 MPH
SECONDARY = 14.8 MPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 66.6 IN.

MAXIMUM CUMULATIVE CRUSH AT
UNDERRIDE GUARD BUMPER HEIGHT: 15.6 IN.

VEHICLE ATTITUDES:

POST-TEST: LF: 29.3; RF: 30.0; LR: 27.9; RR:

All distance measurements are in inches.

26.0
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TABLE 15

TEST NO. 930512-3

VEHICLE CRUSH MEASUREMENTS AT UNDERRIPE GUARD BUMPER HEIGHT

FL 66.6
Cl -0.7

C2 11.8
C3 14.8
C4 15.2

C5 8.4

C6 -0.2

NOTE: FL is post-test length of damage surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length
of the vehicle front. This distance is defined as length "FL" on the
vehicle crush profile plot.

All measurements are in inches.
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TABLE 18

TEST NO. 930512-3 CAMERA INFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA

1 Left tight Photosonic 25 998 Impact overall

2 Right wide Photosonic 13 1000 Impact overall
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^
TEST 930512-4 SUMMARY



TABLE 19

TEST NO. 930512-4 TEST CONDITIONS

DATE OF TEST: 05/12/93

TIME OF TEST: 1500

AMBIENT TEMPERATURE AT IMPACT AREA: 70° F

INTENDED IMPACT VELOCITY: 20.0 MPH

ACTUAL IMPACT VELOCITY: PRIMARY = 19.9 MPH
SECONDARY = 19.9 MPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 67.7 IN.

MAXIMUM CUMULATIVE CRUSH AT
UNDERRIDE GUARD BUMPER HEIGHT: 16.0 IN.

VEHICLE ATTITUDES:

POST-TEST: LF: 29.2; RF: 29.5; LR: 27.2; RR:

All distance measurements are in inches.

28.0
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TABLE 20

TEST NO. 930512-4

VEHICLE CRUSH MEASUREMENTS AT UNDERRIPE GUARD BUMPER HEIGHT

FL 67 .

7

Cl 1.7

C2 15.5
C3 19.9
C4 20.1
C5 14.2

C6 1.0

NOTE: FL is post-test length of damage surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length
of the vehicle front. This distance is defined as length "FL" on the
vehicle crush profile plot.

All measurements are in inches
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TABLE 23

TEST NO. 930512-4 CAMERA INFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA

1 Left tight Photosonic 25 998 Impact overall

2 Right wide Photosonic 13 1000 Impact overall
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TABLE 24

TEST NO. 930513-1 TEST CONDITIONS

DATE OF TEST: 05/13/93

TIME OF TEST: 0730

AMBIENT TEMPERATURE AT IMPACT AREA: 66° F

INTENDED IMPACT VELOCITY: 35.0 MPH

ACTUAL IMPACT VELOCITY: PRIMARY = 35.0 MPH
SECONDARY = 34.9 MPH

SUBJECT VEHICLE DATA

LENGTH OF DIRECT CONTACT DAMAGE: 64.0 IN.

MAXIMUM CUMULATIVE CRUSH
AT VEHICLE BUMPER HEIGHT: 9.2 IN.

MAXIMUM CUMULATIVE CRUSH AT
UNDERRIDE GUARD BUMPER HEIGHT: 36.7 IN.

VEHICLE ATTITUDES:

POST-TEST: LF: 32.4; RF: 32.6; LR: 25.2; RR:

All distance measurements are in inches.

26.1
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TABLE 25

TEST NO. 930513-1 VEHICLE CRUSH MEASUREMENTS

VEHICLE BUMPER HEIGHT MEASUREMENTS

FL 30.3
Cl 9 .

2

C2 9.1

C3 7.7

C4 6.9

C5 6.2

C6 5.8

UNDERRIPE GUARD BUMPER HEIGHT MEASUREMENTS

FL 69.8
Cl -0.1

C2 17.1

C3 35.2
C4 36.5
C5 30.8
C6 10.0

NOTE: FL is post-test length of damage surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length
of the vehicle front. This distance is defined as length "FL" on the
vehicle crush profile plot.

Ail measurements are in inches
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TABLE 28

TEST NO. 930513-1 CAMERA INFORMATION

CAMERA LENS SPEED PURPOSE OF
NUMBER LOCATION TYPE (mm) (fps) CAMERA DATA

1 Left tight Photosonic 25 1000 Impact overall

2 Right wide Photosonic 13 1000 Impact overall
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LIST OF PHOTOGRAPHS

TEST NO. 930512-1

A-1. PRE-TEST RIGHT SIDE VIEW

A-2. POST-TEST RIGHT SIDE VIEW

A-3. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

A-4. POST-TEST RIGHT FRONT THREE-QUARTER VIEW

A-5. PRE-TEST FRONT - VIEW 1

A-6. PRE-TEST FRONT - VIEW 2

A-1. POST-TEST FRONT VIEW

A-8. PRE-TEST LEFT FRONT THREE-QUARTER VIEW

A-9. POST-TEST LEFT FRONT THREE-QUARTER VIEW

A-10. PRE-TEST LEFT SIDE VIEW

A-11. POST-TEST LEFT SIDE VIEW



POST-TEST RIGHT SIDE VIEW



Figure A-4 POST-TEST RIGHT FRONT THREE-QUARTER VIEW



Figure A-5. PRE-TEST FRONT - VIEW 1

VIEW 2



Figure A-8 PRE-TEST LEFT FRONT THREE-QUARTER VIEW



Figure A-9. POST-TEST LEFT FRONT THREE-QUARTER VIEW

Figure A-10. PRE-TEST LEFT SIDE VIEW





LIST OF PHOTOGRAPHS

TEST NO. 930512-2

A-12. PRE-TEST RIGHT SIDE VIEW

A-13. POST-TEST RIGHT SIDE VIEW

A-14. PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

A-15. POST-TEST RIGHT FRONT THREE-QUARTER VIEW

A-16. PRE-TEST FRONT VIEW

A-17. POST-TEST FRONT VIEW

A-18. PRE-TEST LEFT FRONT THREE-QUARTER VIEW

A-19. POST-TEST LEFT FRONT THREE-QUARTER VIEW

A-20. PRE-TEST LEFT SIDE VIEW

A-21. POST-TEST LEFT SIDE VIEW





POST-TEST RIGHT SIDE VIEW



Figure A-i4, PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

Figure A-15. POST-TEST RIGHT FRONT THREE-QUARTER VIEW



Figure A-16. PRE-TEST FRONT VIEW

Figure A-i7. POST ST FRONT VIEW



Figure A-19 POST-TEST LEFT FRONT THREE-QUARTER VIEW



Figure A-21. POST-TEST LEFT SIDE VIEW





LIST OF PHOTOGRAPHS

TEST NO. 930512-3

A-22. PRE-TEST RIGHT SIDE VIEW

A-23. POST-TEST RIGHT SIDE VIEW
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APPENDIX C

MISCELLANEOUS TEST INFORMATION
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VEHICLE ACCELEROMETER INFORMATION

ORIENTATION
NO. LOCATION AXIS MFR MODEL S/N (+ SENSING

1 LEFT REAR SILL X ENDEVCO 2264 AR49 REAR

LEFT REAR SILL Y ENDEVCO 2264 AS95 LEFT

2 RIGHT REAR SILL X ENDEVCO 2264 AY66 FORWARD

RIGHT REAR SILL Y ENDEVCO 2264 AU09 RIGHT

3 VEHICLE CENTER OF

GRAVITY X ENDEVCO 2264 AR38 FORWARD

VEHICLE CENTER OF

GRAVITY Y ENDEVCO 2264 AND 6 RIGHT
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SIGN CONVENTION

ALL DUMMY, BARRIER AND VEHICLE CHANNELS:

+X : FORWARD

+Y: LEFTWARD

+Z: UPWARD

+FORCE: TENSION
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