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Section 1

PURPOSE AND TEST PROCEDURE

This Vehicle-to-Vehicle impact test is part of the Crashworthiness Testing and Analysis Program sponsored by
the Research and Special Programs Administration under Contract No. DTRS57-95-C-00009. The purpose of this
Technical Task Directive (TTD 3) is to obtain responses from a 6 year old toddler Anthropomorphic Test Device
(ATD) during various vehicle-to-vehicle crashes.

This test was performed using two vehicles, a 1993 Volvo 850 GLT 4-door sedan (Vehicle 1) and a 1986
Volkswagen Golf 4-door hatch back (Vehicle 2). In this test, Vehicle 1 was traveling forward a velocity of 28.2 kph
into the rear of Vehicle 2, which was at rest. The vehicles were aligned so the left two-thirds of Vehicle 1's front
bumper would impact the rear of Vehicle 2 with both vehicles facing the same direction and their longitudinal
centerlines parallel. To ensure that Vehicle 1's front bumper would under-ride Vehicle 2's rear bumper, the rear
suspension of Vehicle 2 was blocked up approximately 1.5 inches so that the top surface of Vehicle 1's bumper
contacted the bottom surface of Vehicle 2's bumper.

The 1993 Volvo 850 GLT 4-door sedan contained a partially restrained 5™ percentile Hybrid III ATD in the left
front driver seating position and a partially restrained 6 year old toddler Hybrid III ATD in the right front passenger
position. The 1986 Volkswagen Golf 4-door hatch back contained one ballast 50™ percentile male ATDs in the driver
seating position. The ballast ATD was restrained using the vehicle's 3-point belt system.
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Section 2

SUMMARY OF TEST

A vehicle-to-vehicle 28.2 kph frontal impact of a 1993 Volvo 850 GLT 4-door sedan (Vehicle 1) into the rear of
a 1986 Volkswagen Golf 4-door hatch back was performed at the Calspan SRL Corporation Crash Test Facility on
October 15, 1996. The vehicles were aligned so the left two-thirds of Vehicle 1's front bumper would impact the
rear of Vehicle 2 with both vehicles facing the same direction, their longitudinal centerlines parallel, and Vehicle 2 at
rest.

Pre- and Post-test still photographs of the vehicles and dummies can be found in Appendix A. The impact event
was documented with 1 real time movie camera and 9 high speed movie cameras. Vehicle photographic target
locations can be found in Figure 5 and movie camera locations can be found in Figure 12.

A 5™ percentile female Anthropomorphic Test Devices (ATD) was placed in the driver seating position and a 6
year old toddler ATD was placed in the right front passenger seating position. The driver ATD was restrained using
the vehicle's driver airbag (the 3-point belt system was not used). The right front passenger dummy was held in an
approximate pre-impact braking position using two 0.041" diameter safety wires. Both wires were intentionally
severed within 5 milliseconds of impact. The right front passenger dummy was restrained during the impact using
only the vehicle’s passenger airbag.

The driver and right front passenger ATDs were instrumented with head and chest triaxial accelerometer
packages; chest displacement potentiometers; and upper neck force and moment transducers packages. The driver
ATD also contained left and right femur axial force load cells.

The 45 channels of vehicle and dummy transducer data were recorded on a PC based data acquisition system.
The data was reduced, filtered and processed as required by the appropriate test procedures using PC based software.
Appendix B contains the vehicle and the dummy response data in plotted format.

The vehicle airbag system did not deploy the airbags during the impact, therefore Calspan’s onboard timing
circuit forced the bags to deploy at 131 msec. Chalk from the driver ATD’s face was transferred to the top portion of
the steering wheel rim, upper airbag flap, top left side of the airbag and the center of the airbag. The driver airbag
contacted the driver ATD’s face, chin and chest during deployment. Chalk from the passenger ATD’s forehead was
transferred to the windshield during the impact. The windshield contact occurred before airbag deployment. Chalk
from the passenger’s chin was transferred to the inboard top portion of the airbag flap and chalk from its neck and
chest was transferred to the left side and left underside of the airbag. The passenger side aitbag contacted the
passenger ATD’s chin, neck and chest during its deployment.

The driver’s (5" female) HIC was 290. The 3 millisecond chest clip was 29.1 g’s with -42.8 mm of chest

deflection. The 6 year old right front passenger’s HIC was 1034. The 3 millisecond chest clip was 16.9 g’s with
-21.9 mm of chest deflection.
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Section 3

VEHICLE ONE AND OCCUPANT INFORMATION
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Table 1

VEHICLE 1 TEST PARAMETER DATA

TEST VEHICLE INFORMATION:

Year/Make/Model/Body Style: 1993 Volvo 850 GLT 4-door sedan

NHTSA Test No.: - VIN.: YVI1LS5504P2074785

Body Color: Dark Green Date of Manufacture: 02/93

Engine: 5 Cylinders; - C.I.D; 2.4 Liters; __—_CC
_)S__Gas; _—_Diesel; _—_Turbocharged
_—_Longitudinal; _X_Transverse

Transmission: 4 Speed; - Manual; X Automatic; _X_Overdrive

Final Drive: i Front Wheel,; _-_Rear Wheel; ;Four Wheel

X A/C; X P/S; X P/B; _)i_P/wdo

._X_ Tilt Wheel,; _X__ P/seats; iCruise Control

Type of Occupant Restraint: Driver: Airbag (3-point belts not used)

Passenger: Airbag (3-point belts not used)

DATA RECORDED VEHICLE'S TIRE P ARD:
Tire Pressure (at capacity): Front 303 kpa, Rear 303 kpa
Recommended Tire Size: 195/60VR15
Recommended Cold Tire Pressure: Front_?ﬁ_kpa, Rear 248 kpa
Tires on Vehicle: 195/60VR15 ;  Manufacturer: Michelin
Number of Occupants: 2 Front; 3 Rear; - 3rd Seat; __5_ TOTAL
Type of Front Seats: i Bucket; _-_Bench; _—_Split Bench:
Type of Front Seat Back: _-_Fixed; _X_Adj. With; _—_Lever iRot. Knob
GVWR  1877.9 kes. GAWR: Front 1016.1 kgs. Rear 889.1 kgs.
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Table 1

VEHICLE 1 TEST PARAMETER DATA (continued)

WEI TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW:
Right Front = 447.3  kgs. Right Rear = 273.1  kgs.
Left Front = 464.5  kgs. Left Rear = 279.0  kgs.
TOTAL FRONT WEIGHT = 911.8  kgs. ( 62.3 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 552.1  kgs. (377 % of Total Vehicle Weight)
TOTAL DELIVERED WEIGHT = 1463.9 kgs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMY:

Right Front = 456.3  kgs. Right Rear = 301.6  kgs.
Left Front = 478.5  kgs. Left Rear = 299.8  kgs.
TOTAL FRONT WEIGHT = 934.8  kgs. ( 60.9 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 601.4  kgs. ( 39.1 % of Total Vehicle Weight)
TOTAL TEST WEIGHT = 1536.2  kgs.

TARGET TEST WEIGHT FROM COTR * = 1495  kgs.

Vehicle's Wheel Base = 2260 mm

Location of Vehicle's C.G. = 885 mm rearward of front wheel C/L.

TEST VEHICLE ATTITUDE (all dimensions in millimeters):
Delivered Attitude: RF 645 ; LF 638 ; RR 651 ; LR 648

Test Attitude: RF 643 : LF 638 : RR 632 ; LR 627

* The vehicle delivered weight was greater than the total target weight requested by COTR. Therefore, the as tested
vehicle weight was the vehicle delivered weight plus the ATDs and instrumentation less the weight of the drained fluids
and the trunk lid. No additional ballast weight was added to the vehicle.
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Table 1

VEHICLE 1 TEST PARAMETER DATA (continued)

POST-IMPACT DATA:

Type of Test: Vehicle-to-Vehicle Frontal Impact Angle: 0 degrees, 50% overlap
Date of Test: December 5, 1996 Time of Test: 10:08
Ambient Temperature: 10.6 °C at impact area
Temperature in Occupant Compartment: 21.7 °C
Windshield Molding Temperature: 21.7 °C
Required Impact Velocity Range: 27.36 to 28.97 kph
Impact Velocity: primary = 28.16 kph, secondary = 28.16  kph
Distance From Front Bumper to Barrier Face When
Entering Speed Trap: 132 cm.
Exiting Speed Trap: 30.5 cm.
VISIBLE DUMMY CONTACT POINTS:
Driver Passenger
Head Chin to top of airbag flap left of the flap center;
Chin to airbag flap; forehead to upper neck to bottom edge of airbag flap left of the
steering wheel rim flap center
Chest Airbag Bottom of airbag
Abdomen Airbag Airbag
Left Knee Left side of knee bolster Left side of knee bolster
Right Knee Right side of knee bolster Right side of knee bolster

Eront Rear
Left Right Left Right
Door Opening Closed / Operable Closed / Operable Closed / Operable Closed / Operable
Front Rear
Seat Movement Left Right Left Right
Seat Back Failure None None - -
Seat Shift (mm.) 0 0 - -
3-5 8404-3



Table 2

VEHICLE 1| DUMMY INJURY CRITERIA VALUES

MAXIMUM ACCELERATION ("G")
HEAD CHEST

X Y Z R X Y Z R*
DUMMY (1) -73.3 29.3 -136.3 137.5 -89.9 23.2 -30.2 29.1
DUMMY (2) -113.3 55.4 197.1 213.4 19.4 12.0 82.7 16.9

MAXIMUM CHEST DISPLACEMENT (mm)
DUMMY (1) -42.8
DUMMY (2) -21.9
MAXIMUM COMPRESSIVE FEMUR LOAD (NEWTONS)
RIGHT FEMUR LEFT FEMUR
DUMMY (1) -1044.7 -1821.5
IDUMMY (2) - -
MAXIMUM LOAD (NEWTONS)

SHOULDER STRAP LAP STRAP LAP STRAP

UPPER BELT LLOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1) - - -
DUMMY (2) - - -

MAXIMUM ACCELERATION ("G")
Average Acceleration
HIC t, (SEC) t, (SEC) t, TO t,

DUMMY (1) 290.1 128.76 161.52 37.9
DUMMY (2) 1033.6 138.00 142.92 134.6

*Defined as exceeding 0.003 sec. duration
**As defined in FMVSS No. 208
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Figure 2

VEHICLE 1 OCCUPANT CLEARANCE DIMENSIONS (mm)

DRIVER (mm)| PASSENGER
HZ 226 107
HH 310 373
NW 648 198
NSW 259 -
INIP 409 137
INH 259 -
CD 442 76
CS 206 -
KDL 109 41
KDR 124 41
1 348 -
2 50 -
SA 16 deg 16 deg
PA 24 deg -
ULA 12 deg -9 deg
LLA 27 deg 105 deg

DRIVER (mm)| PASSENGER
HR* 312 384
HS* 320 N/A
AD 183 262
HD 198 269
KK 335 216
AA 249 163
DT 21.7 °C 21.7 °C

DUMMY MEASUREMENT FOR FRONT SEAT PASSENGERS

AD - Amn to Door

HD - H-Point to Door

HR - Head to Side
Header

HS - Head to Side
Window

KK - Knee to Knee

AA - Ankle to Ankle

i

17

HH - Head to Windshield Header
HW - Head to Windshield
HZ - Head to Roof
NSW - Nose to Steering Wheel
NIP - Nose to Instrument Panel
CD - Chestto Dash
CS - Chestto Steering Wheel Hub
KDL - Knee to Dash Left
KDR - Knee to Dash Right
1 - Nose to Steering Column
Target
2 - Distance Between Steering
Column Targets p— VERTICAL
SA - Seat Back Angle ;RANSVERSE
PA - PelvicAngle | P
ULA - Upper Leg Angle 3
LLA - LowerLeg Angle ]

T T T
VERTICAL LONGITUDINAL PLANES -N

* Measurements taken from intersection of nose and forehead in accordance with revised FMVSS 208
instructions.
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Figure 3

SUMMARY OF VEHICLE { ACCELEROMETER DATA

—

FRONT _

1]

‘;;_#4572\/*—_ %%%%% R

(

Vehicle:

NUMBER

W W~ =

1993 Volvo 850 GLT 4-door sedan

DESCRIPTION

V1 Left X
V1LeftY
V1 Center X
V1 Center Y
V1 Center Z
V1 Right X
V1 Right Y

ENGR
UNIT

Gs
Gs
Gs
Gs
Gs
Gs
Gs

MAXIMUM
AMP  msec
2.5 151.1
1.7 46.4
3.1 150.8
1.2 145.7
1.8 16.6
2.1 150.7
1.6 103.7
3-8

MINIMUM FILTER
AMP msec CLASS

-7.1
-1.6
-6.9
-1.1
4.9
-6.6
-2.0

335 60.0
81.2 60.0
337 600
46.3  60.0
211.8 60.0
340 60.0
575 600
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Figure 4

VEHICLE 1 PRE-TEST ACCELEROMETER LOCATIONS

FRONT

Test Description:

28.2 kph Frontal Vehicle to Vehicle Impact

Test Vehicle:

1993 Volvo 850 GLT 4-door sedan

Reference Plane:

X: Vehicle plane at rear bumper, positive forward;

Y: Vehicle longitudinal centerline, positive to the left; Z: Ground, positive up

VEHICLE No. 1 PRE-TEST AXIS (mm) POST-TEST AXIS (mm)
Loc. No. DESCRIPTION X Y Z X Y Z
LEFT "B" PILLAR 1628 -439 427 1630 -440 432
2 CENTER BETWEEN "B" PILLARS 1648 0 432 1649 0 435
3 RIGHT "B" PILLAR 1631 488 427 1630 488 430
3-9 8404-3




Figure 5

VEHICLE ! TARGET LOCATIONS

(All dimensions in millimeters)

368
864
864

B = 1219

A
C
D

8404-3

3-10



Section 4

VEHICLE TWO AND OCCUPANT INFORMATION
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VEH

TEST VEHICLE INFORMATION:

Year/Make/Model/Body Style:

Table 3

TEST PARAMETER DATA

1986 Volkswagen Golf 4-door hatch back

NHTSA Test No.: -

VIN.: 1VWFAQ1701GV056694

Body Color: Blue Date of Manufacture: -
Engine: 4 Cylinders; - C.ILD,; 1.8 Liters; _-_CC

l Gas; _-_Diesel; _-_Turbocharged

_-_Longitudinal; __)_(_ Transverse
Transmission: 5 Speed; X Manual; - Automatic; _—_Overdrive
Final Drive: _)_(_Front Wheel; _;_Rear Wheel; _—_Four Wheel

- A/C X P/s; - P/B; __-_P/wdo

_-_Tilt Wheel; _-__P/seats; _-_Cruise Control

Type of Occupant Restraint: Driver: 3-point belts
Passenger: 3-point belts (no passenger)
DATA RECORDED FROM VEHICLE'S TIR

Tire Pressure (at capacity): Front 241 kpa, Rear 241 kpa
Recommended Tire Size: P175/70R13
Recommended Cold Tire Pressure: Front 200 kpa, Rear 200 kpa
Tires on Vehicle: P175/70R13 ; Manufacturer: Firestone
Number of Occupants: 2 Front; 3 Rear; - 3rd Seat; i TOTAL
Type of Front Seats: i Bucket; ;Bcnch; _:_Split Bench;
Type of Front Seat Back: _-_Fixed; _X_Adj. With; ;Lever _X_Rot. Knob
GVWR  1440.2 kgs. GAWR: Front 816.5 kgs. Rear 698.5 kgs.
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Table 3

VEHICLE 2 TEST PARAMETER DATA (continued)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW;
Right Front = 316.6  kgs. Right Rear = 190.1  kgs.
Left Front = 310.3  kgs. Left Rear = 197.8  kgs.
TOTAL FRONT WEIGHT = 626.L kgs. ( 61.8 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 387 _9_ kgs. ( 38.2 % of Tdtal Vehicle Weight)
TOTAL DELIVERED WEIGHT = 1014.8  kgs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMY

Right Front = 337.9  kgs. Right Rear = 180.1  kgs.
Left Front = 349.7  kgs. Left Rear = 188.2  kegs.
TOTAL FRONT WEIGHT = __6?2’._6__kgs‘ ( 65.1 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 3683  kgs. { 34.9 % of Total Vehicle Weight)

TOTAL TEST WEIGHT

1055.9  kgs.

TARGET TEST WEIGHT PROVIDED BY COTR= 1054.2 kgs.

Vehicle's Wheel Base

2472 mm

Location of Vehicle's C.G. = 862 mm rearward of front wheel C/L

TEST VEHICLE ATTITUDE (all dimensions in millimeters):

Delivered Attitude: RF 629 LF 622 RR 632

Test Attitude: RF 612 ; LF 599 : RR 668 ;

LR

LR

632

660
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Table 3

VEHICLE 2 TEST PARAMETER DATA (continued)

POST-IMPACT DATA.

Type of Test:  Vehicle-to-Vehicle Frontal Impact Angle: 0 degrees, S0% overlap
Date of Test: December 5, 1996 Time of Test: 10:08
Ambient Temperature: 10.6 °C at impact area
Front Rear
Left Right Left Right
Door Opening Closed / Operable Closed / Operable Closed / Operable Closed / Operable
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Figure 6

SUMMARY OF VEHICLE 2 ACCELEROMETER DATA

TOP VIEW

: FRONT X z
S O S 4——2—4—’—*-————————-——-———-—-_————
Y
\|
- o T
k | L ( )
Vehicle: 1986 Volkswagen Golf 4-door hatch back
NUMBER DESCRIPTION ENGR MAXIMUM MINIMUM FILTER
UNIT AMP msec AMP msec CLASS
1 V2 Left X Gs 13.5 63.5 2.0 3.5 60.0
1 V2 LeftY Gs 2.7 53.9 -1.7 40.1 60.0
2 V2 Center X Gs 11.3 55.3 -1.8 4.1 60.0
2 V2 Center Y Gs 3.6 20.4 -3.0 25.1 60.0
2 V2 Center Z Gs 7.8 34.2 -5.7 38.9 60.0
3 V2 Right X Gs 9.6 55.0 -0.8 181.8 60.0
3 V2 Right Y Gs 43 20.9 2.4 52 60.0

4-5
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Figure 7

VEHICLE 2 PRE-TEST ACCELEROMETER LOCATIONS

TOP VIEW
| : ( )
g FRONT O L Xz
Y
_ Y ————
o ] ( )

Test Description: 28.2 kph Frontal Vehicle to Vehicle Impact
Test Vehicle: 1986 Volkswagen Golf 4-door hatch back
Reference Plane: X*: Vehicle plane at front bumper, positive forward;

Y: Vehicle longitudinal centerline, positive to the left; Z: Ground, positive up

VEHICLE No. 1 PRE-TEST AXIS (mm) POST-TEST AXIS (mm)
Loc. No. DESCRIPTION X Y Z X Y Z
LEFT "B" PILLAR -3034* 544 178 -3033* 539 178
CENTER BETWEEN "B" PILLARS -3085* 183 267 -3080* 180 266
3 RIGHT "B" PILLAR -3034* -544 178 -3028* -546 174

* Note: Vehicle 2's rear bumper was impacted, therefore the front bumper was used as the measurement reference
plane. The pre-impact longitudinal centerline length of Vehicle 2 was 4660 mm.
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Figure 8

VEHICLE 2 TARGET LOCATIONS

(All dimensions in millimeters)

A =340

N/A

C =762
D =762

B

E =762
F =762

8404-3
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Figure 9

CAMERA POSITIONS FOR VEHICLE-TO-VEHICLE IMPACT TEST
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| |
/ @! N
S6/
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|
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VEHICLE 1 |
\. ’ J

+X
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APPENDIX A

PHOTOGRAPHS: OVERALL TEST SETUP
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APPENDIX A
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A-1 PRE-TEST OVERHEAD VIEW A-3
A2 PRE-TEST OVERALL LEFT SIDE VIEW A-4
A3 PRE-TEST OVERALL RIGHT SIDE VIEW A-5
A-4 IMPACT PHOTO A-6
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APPENDIX B

PHOTOGRAPHS: VEHICLE 1 AND OCCUPANT
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Figure No.
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B-2

B-3

B-4

B-5
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Figure B-12 POST-TEST REAR LEFT THREE QUARTER VIEW
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Figure C-15 PRE-TEST FRONT LEFT THREE QUARTER VIEW
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APPENDIX D

VEHICLE AND DUMMY RESPONSE DATA

V1 - Vehicle 1

V2 - Vehicle 2

P1 - Driver Side Dummy (5" female)

P2 - Right Front Passenger Side Dummy (6 year old)
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FACILITY: track TEST DATE: 09 Dec 1996
RUN #: 1655 TEST TIME: 10:07:42
SERIES #: 1 BOARD: a

TITLE: VTV TEST #3

CHANNEL DESCRIPTION ENGR MAXIMUM MINIMUM FILTER
NUMBER UNIT AMP msec AMP msec CLASS
1 P1 Head X Gs 32.2 196.4 -73.3 141.1 1000.0
2 Pl Head Y Gs 29.3 139.6 -24.5 137.4 1000.0
3 Pl Head 2 Gs 71.2 137.0 ~-136.3 138.1 1000.0
4 Pl Left Femur Nwt 888.5 418.9 -1821.5 87.2 600.0
5 P1 Chest X Gs 11.5 2238.7 -89.9 137.5 180.0
6 Pl Chest Y Gs 23.2 138.4 -21.0 139.8 180.0
7 PL Chest 2 Gs 11.8 138.2 -30.2 140.8 180.0
8 Pl Right Femur Nwt 474.3 418.9 -1044.7 89.2 600.0
2 Pl Upper Neck Fx Nwt 3105.%9 152.5 -127.1 208.0 1000.0
10 Pl Upper Neck Fy Nwt 186.0 163.8 -282.0 139.4 1000.0
11 P1 Upper Neck Fz Nwt 5395.6 138.0 -315.7 182.8 1000.0
12 P1 Chest Displacement mm .0 51.0 -42.8 140.4 180.0
13 P1 Upper Neck Mx Nwt -M 4.0 207.5 -25.4 159.5 600.0
14 Pl Upper Neck My Nwt-M 7.5 128.0 -149.9 141.6 600.0
15 Pl Upper Neck Mz Nwt-M 21.4 156.7 -10.7 237.8 600.0
16 P2 Chest Displacement mm .6 73.2 -21.9 111.6 180.0
17 Pl Head Resultant Gs 137.5 138.1 .1 64.4 1000.0
18 Pl Chest Resultant Gs 90.8 137.5 .0 -18.7 180.0
19 Pl Upper Neck Force Res Nwt 5520.0 138.¢ 4.8 342.0 1000.0
20 Pl Upper Neck Mcment Res Nwt-M 151.1 141.6 .0 -20.4 600.0

V2 36 ms Fixed Duration HIC SUMMARY: Pl Head Resultant

hic: 290.06

tl = 128.760 msec

t2 = 161.520 msec

Average G’s Over Hic Duration = 37.92

CLIP V2.1 SUMMARY: P1 Chest Resultant

Peak Resultant (3 ms CLIPPED DURATION) = 29.114 G's
Tstart = 136.4812 ms

Tend = 141.6706 ms

CSI = 132.494
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FACILITY: track TEST DATE: 09 Dec 1996
RUN #: 1655 TEST TIME: 10:07:42
SERIES #: 1 BOARD: b
TITLE: VIV TEST #3
CHANNEL DESCRIPTION ENGR MAXTIMUM
NUMBER UNIT AMP msec
1 P2 Head X Gs 9.4 348.5
2 P2 Head Y Gs 55.4 142.8
3 P2 Head Z Gs 197.1 139.3
4 P2 Head Z({(R) Gs 110.9 144 .2
5 P2 Chest X Gs 19.4 141.8
6 P2 Chest Y Gs 12.0 171.0
7 P2 Chest Z Gs 82.7 138.7
8 V1l Left X Gs 2.5 151.1
9 P2 Upper Neck Fx Nwt 4511.5 142.1
10 P2 Upper Neck Fy Nwt 199.7 146.6
11 P2 Upper Neck Fz Nwt 6891.7 141.2
12 V1l Left Y Gs 1.7 46 .4
13 P2 Upper Neck Mx Nwt-M 16.7 177.5
14 P2 Upper Neck My Nwt -M 10.6 250.2
15 P2 Upper Neck Mz Nwt -M 19.8 142.6
16 V1l Center X Gs 3.1 150.8
17 P2 Head Resultant Gs 213.4 1389.2
18 P2 Chest Resultant Gs 82.9 139.7
19 P2 Upper Neck Force Res Nwt 8011.5 141.4
20 P2 Upper Neck Moment Res Nwt-M 223.0 142.4
V2 36 ms Fixed Duration HIC SUMMARY: P2 Head Resultant
hic: 1033.62
tl = 138.000 msec
t2 = 142.920 msec
Average G’'s Over Hic Duration = 134.57
CLIP V2.1 SUMMARY: P2 Chest Resultant
Peak Resultant (3 ms CLIPPED DURATION) = 16.928 G's

Tstart
Tend =

CsI =

170.1455

ms

173.1455 ms

131.260

MINIMUM

AMP msec
-113.3 141.2
-45.1 139.7
-85.6 141.4
-138.2 138.3
-12.5 154.2
-8.7 143.4
-21.3 143.9
-7.1 33.5
-268.3 76.3
-671.9 142.1
-875.7 64.2
-1.6 B1.2
-71.8 142.3
-210.4 142.4
-23.0 173.9
-6.9 33.7
.1 -18.8

.0 43.1

.5 57.2

.0 8.4

FILTER
CLASS

1000.
1000.
1000.
1000.
180.
180.
180.
60.
1000.
1000.
1000.
60.
€00.
600.
600.
60.
1000.
180.
1000.
600.
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FACILITY: track

RUN #: 1655

SERIES #: 1

TITLE: VTV TEST #3
CHANNEL DESCRIPTION
NUMBER

1 V1 Center Y

2 V1 Center 2

3 V1 Right X

4 V1 Right Y

5 Timer Squib Out

6 Vehicle Squib Out

7 V2 Left X

8 V2 Left Y

9 V2 Center X

10 V2 Center Y

11 V2 Center Z

12 V2 Right X

13 V2 Right Y

TEST DATE:
TEST TIME: 1

BOARD:

(o]

09 Dec 1926

0:07:42

ENGR
UNIT

Gs
Gs
Gs
Gs
Non
Non
Gs
Gs
Gs
Gs
Gs
Gs
Gs

D-4

MAXTMUM
AMP msec
1.2 145.7
1.8 16.6
2.1 150.7
1.6 103.7
10.1 154.4
10.0 427.3
13.5 63.%E
2.7 53.9
11.3 55.3
3.6 20.4
7.8 34.2
9.6 55.0
4.3 20.9

MINIMUM
AMP msec
-1.1 46 .3
-4.9 211.8
-6.6 34.0
-2.0 57.5
-.1 106.4
-.1 106.4
-2.0 3.5
-1.7 40.1
-1.8 4.1
-3.0 25.1
-5.7 38.9
-.8 181.8
-2.4 5.2

FILTER
CLASS

60.
60.
60.
60.
1000.
1000.
60.
60.
60.
60.
60.
60.
60.

8404-3
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TEST NO. A109-4-1655

VEHICLE DATA
CHANNEL SAE FILTER CHANNEL CLASS
Vehicle Data 60
Integrations 180

D-5 8404-3



_ 09 sse) Ialg VS
(oosur) o},

8404-3

002 001 0 001
005 00y 00¢ _ m .

RIS SO I—— R —— T—— — Hos-

D-7

SO

i . “ | 001
W /pEE @ SDEIL- = UIN
4 g _ X 39T IA
2] S = X®
o8t R0'IST @ D €5T W €# LSAL ALA



 (posw) oL - 081 SSB[D I3 HVS

00¢ 00¥
T

N P — — S — P —— T — ot

IO S S S S T Loy

NN S SRS S ———— —— —— ey

00¢ 001 0 00T-
T _

Sl
0¢

Y4

(ydy) ALiorep

0¢

gt

N

RSl pH7e- @ udy oo
oosw Ze'LZy @  udy 81T

= W
= XB]\

XUWTIA
¢# 1SHdL ALA

8404-3

D-8



(oosur) oy,

...................................................................................................................................................................

00¢ 00y 00¢ 00¢ 00T 0 001-
! ! ! !

ooswl pp7g- @ WU OO = UIN
ool LTy ® W BLLGLT = XBN

X W1 IA

0

008

0001

00ST

0002

005¢

000¢

00¢¢

000¥

00sy

000¢

08T SSE[D 19 HV'S

("urun) juawaoerdsiq

¢# LSHdL ALA

8404-3

D-9



00¢

(oasur) owi],

.09 SSe) IS V'S

001~

i

001~

08-

09-

D

oy

09

08

oosw $T'I8 ©
o yy9pr @

sD 9¢'T-
SO OL'T

m—
= XEN

ABITIA

00t

¢# LSHL ALA

8404-3

D-10



00¢

(oosmr) oumy,

00¢
!

08T sse[) 191 VS

(ydy) LOofaA

.

soswt z¢'Ly @ qdv 6TT-
sosw 95's, ® udy yL1

= W
= XE\

AUITIA

¢# ILSHL ALA

84043

D-11



00§

(doswr) o,

08T sse[) L] JV'S

00T~

00¢
!

00¢
!

005¢C-

000¢-

00¢T1-

000T-

00s-

=)
(‘wa) yuowroaoedsi(q

ooswt I¢'T @
oosw 7L'L9T @

00S
: 0001
W W 00ST
um Q- = WA _ X twﬁ A _ 00s¢
wir 98°09 = XeN

¢# LSHL ALA

8404-3

D-12



09 sse[D 194 VS
(oosur) aur,

ooT-
00S 00¥ omm 007 oﬁ_: m bot-

NS R S T T S o

___________________________________ S

D

..................................... | 0z

SR RS SO SRR ST SR Lov

09

08

_ 001
09sW ZLEE ©®  $D 980 = UIN
. ¥ 1) TA
. = XB
oosit ¢x0ST @ $D 80'¢ N ¢# 1SHAL ALA

8404-3

D-13



(ooswr) o], 08T SsE[D) I HY'S

00¢ 0ot 00¢ 00¢ 001 0 001-
_ _ T

!

02

Y4

(ydy) LopeA

0¢

43

oy

Sy

_ 0S
oostl pp7- @ Udy 00° = W X 101U2) TA

soswk (10 ® udyorge = XB\ ¢# ILSAL ALA

8404-3

D-14



081 sse[D I8 VS

(oosur) s,

005 00 00€ 002 001 0 001
i . _ !

0

00§

0001

00St

0002

005¢

000¢

00S¢

000¥

00sy

P8W ppTT- ® @ W g = U X 191D TA

000¢

("our) juswrooerdsiq

JosWl gE Ty ® 2 WW Q6YI9T = XeN €# LSHL ALA

W

D-15



(o9sur) ouy, 09 sse[) I V'S

00¢ 00v 00¢ 00¢ 001 0 I-
T T _ 00 00T-

08-

SO

| : m w M 00T
seswr gy ® SO pI'T- = WA
odsw 89'cHT @ SDIT'T = XE]\[ X IaUa) TA

¢# LSdL ALA

8404-3

D-16



08T sse[D 194 VS
(ooswr) oy,

00¢ 00y 00¢ 00¢ 001 0 001,
T T T _ m 5¢

(ydx) Aorap

......................................... ......................................... ........................................ ......................................... ...................................... -0z

6z
sosw p9 L, ® Udy9L- = Uy X IaU2)) TA
oosw Z¢ Ty @ 4dy 90'S = Xe ¢# LSHL ALA

8404-3

D-17



(oost) our], 081 sse[D) I HVS

00§ 00v oﬁ_um 00¢ ow I ﬁw oow.o Gz-

S S e A— S—— oo0z-
IS EER S S— T S— oost-
-, f ......................................... ........................................ ......................................... ......................................... ...................................... — OOOHI

IS R S—— I ST— S oos-

<
(") juswsoeldsi(y

00s

0001

00S1

H ...................................... ......................................... ...................................... —1 DOON

w w m M w 0087
oosw Qy'GEl @ W I0TI- =W A 19D TA

oosw ¢ELTY ® 20 wW ZOe0T =XEN ¢# LSHdL ALA

8404-3

D-18



00S

09 sse[) Il VS
(oosur) aumg,

T S T A— A— F— o

HI
00¥ 00¢ oom oA_Z A_V 00 boT-

5O

M m_ 001

ooswr 08'I1C @
s ¢G91 @

SD 88°%-
D GLT

= uN
= XB\ 7 12103 TA

¢# 1SdL ALA

8404-3

D-19



(oosur) oy, 08T sse[) 1M gvS

00§ ooy
T

00¢ 002 001 0 001
T T T

(qdxy) Aoorep

..................................... 0 S S—[
................................ ] T

SR F—— S — S T 1oz

.

ooswr 7Ly ®  UdY LSTIT

295l 000~

@ udy o0

= u

_ xe Z 193D TA

€# LSHL ALA

8404-3

D-20



ooslL TE'LTY
22sW 000~

081 sse[D 1AL VS
(ooswr) su],

(18}

3

<

00¢ 002 001 0 001- b
00S 9..# _ _ _ _ boce-
e S T A S L oo0z-
00ST1-
000T-
00s-

5

a

00S

o
(‘o) yuswaoedsiq

0001
00sT
000¢

: _ | _ w 00s¢
ww ¢’ - =ul
@@ EEm%ofS — xmm Z 1Py 1A

e# LSHL ALA



(oosur) oy, 09 sseD Iat] gv'S

008 00v 00¢ 00¢ 001 0 -
T _ T 00 WO I

D

oy

09

IR S— R N——— S — TR dog

sRsW Ge'EE @ SD$9'9- =W 001
oW 7LOST @ SO ETT = Xe X Wi TA

¢# LSHL AIA

8404-3

D-22



(ooswr) g,

08T sse[D Il VS

00§ 00¥
I

00¢
i

01

ST

0¢

S¢

(ydy) Ao

0¢

c¢

oy

Sy

oosW $pZg- @ YAy 00°

208 000~

® udy 91'8¢C

= Wi
= Xe

X W8y TA

0s

¢# LSHL AIA

8404-3 -

D-23



(oostr) awr], 081 sse[) I V'S

0

00§ 00¥ 00¢ 002 001 0 001-
! ! ! ! '

00s
0001
00ST

000¢

00S¢

(‘) juswreoerdsi(y

S T— H— S TR— S— ooos

00s¢

| ......................................... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ...................................... — 0007

R S —— —— S — — A— ooy

- .
oS $y7T- © war 0 = Ul 005

JesW TELIY ® @ WW (09'€LTT = XBIN X sy 1A

€# LSHL ALA

8404-3

D-24



(oosur) owiy, 09 SSe[D I9N] JVS

4 001 0 001-
00¢ va oawm omv _ _ bor-
e, ......................................... ......................................... e ....................................... ...................................... Jog-

09-

SD

oy
09
08
o0
sovas wwﬂ% % M% Mmm 2 mw A WSrd 1A

¢# LSdL ALA

8404-3

D-25



081 SSB[D 193l HVS
(o9oswr) sy,

o
00¢ 00y 00¢ 007 001 0 00T; W
_ _ T _

D-26

(ydy) AoroA

- ..................................... e — S —— T — et
RTUEU T U U T U T T O O O Ty LTy F P PR TR —] DN
o
oosw gLy ®  udy 00T = UIN
sosw CI'¢ @ udy so = XE A WERg TA

¢# 1SdL ALA



(ooswr) owy,

00¢ 00V - 00¢ 00¢ 001 0 001-
W _

oW TELTY ® W €yl = UIN

J08W 6L

©® W pO = Xe A Wiy 1A

005¢-

000¢-

0051~

000t~

00¢-

00S

0001

00sT

0002

005¢

081 SsE[D I VS

(‘) yusurasedsiqq

€# LSHL ALA

8404-3

D-27



00§

_ 000T. sse) IoNl] V'S
(ooswr) ouy,

00¢ owﬁ ﬁ_y 00 W.H-

UON

IR RN DR, WO TR S dor

IR SRS SORSRRR NSO SRR TR lep

.

ooswl y$'90T @
oSl pHYST @

UON S0™
UoN 0T°0T

.
= XBIA

nQ qmbg rowry,
€# LSAL ALA

8404-3

D-28



(ooswr) oury,

000T sse[d I3 JdV'S

00s 0oy 00¢ 00T 00T 0 00L-
_ _ _ _ _ 01
RS g O GO O U R P PRI ] ml
RO T T U U TS SO SO OO 0 OO0 S VU VU SO PRSP PP OUT PP -0
IR A N N N S S— I
e e 01
RS UT T U S . A O Ot S PO R - WH
“ M w M w 0z
oaswl pp'90T ® UON 90~ = W
oosWl 7E'LTh @ UON 00T  =XEWN QO qmbg 9pIEA

¢# 1SdL ALA

8404-3

D-29



09 sse) Il 9VS
(oosur) au,

0€ 00T 00T 0 001
00S oﬁ_q o_ _ _ M Lo

S S — I — — A———— A———— 1 og-
N S —— — S — S — Jo9-
EORRE SE— e S — S — e — Jov-

I S S T T S— o

$D

IS NSO S S S Lop

IO N S S AR T loo

S S — —— T — I — S— o8

w w w w 001
s [F'E ® SO 0T = Uy

oWl €9 @ SO 8YEI = XB\ X WITTIA

€# 1SdL ALA

8404-3

D-31



(o9sw) oy, 08T SSB[D) It VS

00§ 1[1)7 00¢ 00T 001 0 00T-
_ _ ! _ _ 01

INRSSPIN SO S— S S S ¢

IS T S T T Lot

I S S S S S S et

(ydy) Amo0[aA

N N — T S S S oz

T e — e ” <z
SRR SRR S R — A — S—— oe

NN S— T T— A——— T— Jee

oasw g6 @  ydy ye- — Ul m m w w 0
s X 9T ZA
s 8TLET @  Udy 09T = X\

¢# LSHL ALA

8404-3

D-32



081 sse[D I VS
(o9sur) auun],

002 001 0 001-
00S oﬁ_q owm _ _ m 0001-
e ........................................ ......................................... ...................................... oo

00S

0001

00ST

000¢

(‘wrur) juowrsoedsi(q

00S¢

000¢

00S¢

. wuw 771 w = ur w w | “_ 000t
oSl GG, @ (4! = U X 9T ZA

ooswl ZE Ty @ 0 WW €6L0ST = XBN €# 1SAL ALA

8404-3

D-33



(oaswr) swr 09 SSe[D I AVS

00S 00% 00€ 00T 001 0 001-
: : : 001-

08-

D

T — —— R —— S — op

S —— S N — — E— o9

..................................... | Ow

sosm L0y @ SO 89T = WA 001
JosW 8¢S @ SO €LT = XBN A WITCTA

e# 1SHd1 ALA

8404-3

D-34



(oosur) aumy, : 081 sse[D 1A gvs

00§ 00y 00¢ 00¢ 001 0 001;
_ _ _ T

(yd) LoopaA

SO SR U S—— AR T — de1

—0¢

“ | i i 5z
JasWl QYyZy @  ydy L6 = U

A BT ZA
sl 6669 @  UdY p1°T = XB\ €# 1SHL ALA

8404-3

D-35



00§

(oosw) oumy, 08T SS2ID 19l AV'S

s H S — T—— F— 1 oooz-

IS M — T T S oos-

00¥ 00¢ 00¢ 001 0 001-
T _ _ T

_ 00Sz-

00¢1-

000T-

s ......................................... ......................................... ......................................... ...................................... ...................................... — OOOH

S 0 — A— Joosr

i
()
(‘orur) yustwooedsicy

00S

0002

i u 1 w “ 0052

s L1700 @
oaswl $0'8YT @

wu gg*-
I ¢e°¢€

= up

_ xep\ ABeTTA

£# LSHL ALA

8404-3

D-36



(ooswr) sy, 09 sse[D 19l VS

00§ 00v 00t 00T 001 0 001~
T T _ 0ot~

08-

09-

D

)2

| ...................................... | W 09
T S O T S O T L L RT L PR P RV PP PR T PIEIPIN ...................................... ‘ ...................................... ! ow

m_ w w w w 001
s Oy ® SO €8T = W\
JoslWl ZEGS @ SO LTI = XBN X 913D ZA

¢# LSdL ALA

8404-3

D-37



00§

(99sur) aumy,

00T 001
T _

08T sse[) Il dVS

HI
00br-

01

ST

(qds) Aioorop

0C

Y4

0¢

133

oaswl g6'¢ @ udy ¢1-
oo /QLET @  udy 1961

= uy
= XB\

X 191U9) ZA

)7

¢# ISHL ALA

8404-3

D-38



00s

(oaswr) auit],

0oy 00¢ 0114 001 0 001-
_ ,

oSl yyTT- @
oS ZELTY @

wul ()
Wi 018961

= W

= XE\ X I91U9) ZA

00¢-

00¢

0001

001

000¢

00£¢

000¢

00s¢

000¥

000T-

08T SSe[D 1= VS

(‘tm) jusursoerdsicy

¢# LSHL ALA

8404-3

D-39



(oaswr) swy, 09 $SB[D) L] HVS

8404-3

005 00v 00¢ 00¢ 00T 0 001~
T T T 0 0oT1-

T T— — —— " T—— og-

D-40

D

R B B ...................................... oy
| ......................................... ........................................ ...................................... 409

RS R— . S ——— S—— ——— os

. ; i w w w m 001
995l 80T ® SO B6T- = W
s b0 @ SO 19°€ = XB\ A 19U TA

¢# LSHdL ALA



: 081 ssepD It VS
(oosur) aurj,

00S 00v 00¢ 00¢ 001 0 00T
_ T T _ i Y4

U B S—— S I— — oz

(ydy) Lmo[oA

B A T e

S SRS S S S — T — e

: . “ ” ¥4
REN! cm..mmv @ nm& \lm“ﬁ- WMME A 191Ua) 7A
oosw 96y @ YAy ¢f = XBA ¢# LSdL ALA

8404-3

D-41



(oosur) swiy, 08T SSe[D I AVS

00€ 002 I -
00§ 00v _ ow A_u ooHo 0cz-

IS S — — —— T T  oooz-
I S T S T L ooct-
U S — S — T A T Looor-

R S S — SO— — ooe-

!
|
==
(‘uma) juswsoeydsi(y

IR S — S N——— — S—— oo
l‘ ......................................... ......................................... a ........................................ ...................................... — OOOH
R S S S T oot

| ......................................... ......................................... ......................................... ..................................... - OOON

. S m m | , 00SZ
o iy O TR o
€# LSAL ALA

8404-3

D-42



(ossw) sy, 09 sse[) I gV'S

00¢ 00¢ 001 0 001-
00¢ Q_zV _ : w i 00T-

S — S ——— SR—— T —— T — Jog-

S S — T —— —— T — T —— 1 oo-

RS S — e ——— ———— ——— T — 1 op-

$D

N — A— A— S o
SRRSO SO S B — oo

RS S — SRS S ——— S —— S — e

w M w m w 001
00SW §8'RE @ SO ELG- = WA
sesW OZHE ® SO I8L = XBN Z 1) A

t# 1SHIL ALA

8404-3

D-43



oosmr 70zl ® 4dy €- = UrN
seswr $9'907 @  ydy 081 = XeN

(ooswr) Qurg,

008 00y 00€
_ _

007 001 0 00T;
T T

Z 1SW3) (A

ST

0¢-

ST-

ST

0c

Y4

08T sse[) Il HV'S

(qdy) Aiorsp

e# LSHdL ALA

8404-3

D-44



00S

00y

(oosur) our],

08T SSe[D Il dVS

00 A_V Ofts:

000¢-
00ST-
000T-

00¢-

00¢

o
("w) juowrsoerdsi(y

0001

00st

0002

w , 0052

CEC S YD)
oosw 7¢'LTy @

ww /(-
w167y

m—_—
= XE]N

Z 1913 TA

¢# LSdL ALA

8404-3

D-45



, 09 sse[D 1] JV'S
(ooswr) o],

ﬁl
00¢ 00¥ cwm 00¢ oﬁw I ﬁ_v 00 bo1-

U SO T S — T —— S — 1og-
DD S JUR——— S — i A — Ho9-

S S S— S S ov-

D

R B — T— T A — A ov

09

NN A— I H— T— o

m | 001
oosw (8I8T ® SO LL- = U X W8 7A

asul gg' s . = Xe :
oS 96%S @ SO SS°6 ¢# ISAL ALA

8404-3

D-46



(ooswr) owry,

08T SSE[D I HVS

00T~

00§ 00¥
!

00¢
!

I S SR — S — et e c-

0T

o1

ST

(udsy) Aioofep

0¢

§¢

0¢

133

Jsoswr /9 ® ydy Z1-
sosw €OvEl @  Udy 9907

= uN
= XBJ]N

X W8y ZA

ov

¢# LSHL ALA

8404-3

D-47



00§

(ooswr) owr],

002

081 sse[D I=ild V'S

001-

001
T

0001~

006~

00¢

0001

00S1

000¢

00S¢

000¢

00s¢

000v

osostl 119 @
oS 7ELTE ©

wu g0
wuw 00°9L02

= WA
= XB

X W3y ZA

¢# LSHdL ALA

(‘wwr) juswmaoe[dsiq

8404-3

D-48



09 sseD L] VS
(oosur) au,

00T~
00¢ 00¥ oﬁ__vm 00¢ oA_: m bor-

D H N S— S— S A—— 1os-

O

0¢

ov

09

08

00T
sl SIS ® SO QET = W\

. g — xe A wsrd ZA
sosw 8807 @ D 6T W ¢# 1SHL ALA

8404-3

D-49



00¢ 00¥
!

(oosur) omir],

00¢ 001
M T

08T sse[D Il JVS

00T,

P SR S — S S oz

OO S SO S S der

PRSI USRI F—— DU S — S oz

Yo

(ydyy) Koo[oA

oosm (09'gT @ udy ¢z-
soswr 09'gcl @  ydy 1€

= GE
= XB\

X Wsrd ZA

14

¢# LSHL ALA

8404-3

D-50



08T sse[) 19Nl HV'S
(ooswr) swn],

3
3

00§ oﬁ_.# oﬁ_um 00¢ oA_Z ﬁ_v 00 w.o cz-

l ......................................... ........................................ ......................................... x ........................................ ...................................... - OOONl
I ....................................... ........................................ ......................................... ...................................... - OOWH»
I S S S— S— ooor-

e ——— S TR S ooc-

D-51

008

!
|
=
("tur) juawrasedsi(q

0001

0051

000¢

m | w w ﬂ 0052
02SW pp7Z- @ W 0 = U

00SW 7E Ty ® 0 WW QpLyT =X X BRI TA £# 1SAL ALA



CHANNEL
Head Accelerations
Chest Accelerations
Femur Forces
Torso Belt
Chest Displacement
Neck Forces
Neck Moments
Tibia Forces, Moments

TEST NO. A109-4-1655

VEHICLE 1 - DUMMY DATA

SAE FILTER CHANNEL CLASS

1000

180

600

60

180

1000

600

600
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APPENDIX E

ACCIDENT RESEARCH DIVISION DATA



R

3.5, Department of Transportation

National Highway Traffic Safety
Administration

SMASH PROGRAM SUMMARY

{All Measurements In Metric)

NATIONAL ACCIDENT SAMPLING SYSTEM
CRASHWORTHINESS DATA SYSTEM

Identifying Title

WISS-Sse. (elyens fede. 730/

Primary
Sampling Unit

NASS Vehicle Number

/ /

Accident Event
Sequence No.

Case No.-Stratum

I - GENERAL INFORMATION

VEHICLE |

%/
17 73

NASS Vehicle Number

Jlkswagn/

Date (Month, day, year) of Run

O &

/98 &

VEHICLE 2

it~

Heading Angle

/

Year . Year

Make Volip Make

Model 550 647 Model

Body Style _‘/ ___ Body Style
cDC /R FDEW/  cpe

PDOF + (5 6 6 - PDOF

+ E ° Heading Angle

VEHICLE SPECIFICATIONS

Damage Known?
Damage Length
Damage Offset
Crush Depth:

N
N\

D6

N
8

Z
/

o

Q

H H

0|°

VEHICLE | VEHICLE 2
! Wheelbase 7,\7 @ _@ cm Wheelbase _é?_ _(_/_ ___z_ cm
Overall Length __7_5 k cm Overall Length _‘/ / O __Z__ cm
Overall Width [ ] lxm  oOverall Width /O L em
Weight Weight ‘
| /L/?D{ — + /= kg //51/4. '/+ - = kg
Curb Occupant{s) Cargo Curb Occupant(s) Cargo
Engine Displacement . L Engine Displacement _.__ L
Drive System _Z:?/__U _Q Drive System e
Size \_f_ Size __2_2
Stiffness \_3;_ Stiffness _L

DAMAGE INFORMATION

VEHICLE |

<

Damage Known?

/S &

s 02 Zoom
1 00 0cm

Damage Length

Damage Offset
Crush Depth:

O
N
o
3

O
w
o
3

IQbhhhl
NENMN
3

NEAREN

0
2}
o
3

VEHICLE 2

NS

(/‘
N

@ 0 om
C1 o cm
C2 cm

(9]
W

O
NNYNN
3

0O
o

o
3

SIS ol

o
3

SRR RN

O
(o))

HS Form 435D (1/96)



National Accident Sampling System-Crashworthiness Data System: SMASH Program Summary -

VEHICLE 1
Rest X

SCENE INFORMATION

Position Y
- Heading Angle
Impact X

Position Y

Heading Angle
Slip Angle (-180 to + 180)

» o
Rotati

End of Rotation X

on Stop Before Rest " 1 No

Position Y

Heading Angle

Coefficient of Friction
Rolling Resistance Option

Vehicle 1 Rolling Resistance
LF
RF

LR .
RR

Model Year:

FRICTION INFORMATION

Make:

Model:

VIN:

VEHICLE 2
Rest X . m
Position Y . m
Heading Angle -
Impact X . m
Position Y . m

Heading Angle
Slip Angle {-180 to + 180) °

VEHICLE 2

S
=

tl;wcm;; Stwop Bef

i

vRo ore Rest [ 1No [' ] Yes

End of Rotation X . m
Position Y . m

Point on Path
X _ . m Y m

et

Vehicle 2 Rolling Resistance

LF
RF
LR
RR .

The Weight, CDC, Scene Data and Damage
Information for this vehicle should be recorded above.




April 7, 1997

Summary of Results Using

NASS SSC Calspan Case 93-07

Vehicle #1
Total
Longitudinal
Latitudinal
PDOF Angle

Energy Dissipated
Barrier Equivalent Speed

Speed Change
(Damage)

12 km/h (
-12 km/h ¢
-0 km/h (

7 mph)

-7 mph)

-0 mph)
0 [+]
12528 Joules (
14.6 km/h {

Page 1
Damage

:/ i .'[ - gLy ity \\;“
UL f Y0
s n ;- e
3 Wiy b ree 2400

due Fo feeild /
o rpledesel e

/aum?b-

3]

9239
9.1

Ft-Lb)
mph)

Calculated using size and stiffness categories.

Vehicle #2
Total
Longitudinal
Latitudinal
PDOF Angle
Energy Dissipated

Barrier Equivalent Speed =

17 km/h ( 10 mph)

17 km/h ( 10 mph)

0 km/h ( 0 mph)
-180 °

10162 Joules (
13.8 km/h (

7494
8.6

Ft-Lb)
mph)

Calculated using size and stiffness categories.

Year
Make
Model

CDC

Side Damaged
PDOF Angle
Heading Angle

Calculation method:

Size Category
Stiffness Category
Vehicle Weight

General Information
Vehicle #1

1993
Volvo
850 GLT

12FDEW1
F

360 °
O o

Size and Stiffness

3
3

1495 kgs ( 3296 lbs)

Vehicle #2

1986
Volkswagen
Golf

06BZEW1
B

180 °
0 ]

Size and Stiffness

2
1

1054 kgs ( 2324 1lbs)



April 7, 1997

Vehicle Damage Known
Crush Length

cl

C2

C3

ca

C5

Cé

D

D|

Length

Width

Wheelbase

Weight

CG to Front of Veh
Engine Displacement

Moment of Inertia

Damage Information

Vehicle #1
Yes
156.0 em ( 61 in)
0.0 cm ( 0 in)
0.0 cm ( 0 in)
7.0 cm ( 3 in)
5.0 cm ( 2 in)
0.0 cm { 0 in)
0.0 cm { 0 in)
-21.9 cm ( -9 in)
13.2 cm 5 in)

Vehicle Dimensions

Vehicle #1
466.0 cm ( 183 in)
176.0 cm ( 69 in)
266.0 cm ( 105 in)
1495 kgs ( 3296 1bs)
228.1 cm ( 90 in)
0.0 liters

293300 kgs (

25960 1bs)

Vehicle Mass 1495 kgs ( 8.6 1lb-s"2/in)

Veh

=
n
N

AP JOUNTWN O

cm
cm
cm
cm
cm
cm
cm
cm
cm

N OO OOOOO0OO0o

o

Veh

401.3 cm
166.4 cm
247.2 cm
1054 kgs
211.6 cm

1.

153373 kgs (
1054 kgs ( 6

Page 2

icle #2

Y

0
o)}

AJWNDNOKHKMHOO

in)
in)
in)
in)
in)
in)
in)
in)
in)

o~ o o~ o~ o~ (D

NP

icle #2

{ 158 in)
{ 66 in)
( 97 in)
( 2324 1bs)
( 83 in)
8 liters

13575 1lbs)
.0 1lb-s"2/in)



1986 Volkswagen Golf

PDOF 4—

1993 Volvo 850 GLT

—PDOF

NASS SSC Calspan Case 93-07
April 7, 1997



ACCIDENT RESEARCH DIVISION DATA

1993 VOLVO 850 GLT 4-DOOR SEDAN



Q@

U.S. Department of Transportation

* National Highway Traffic Safety . EXTERIOR VEHICLE FORM NATIONAL ACCIDENT SAMPLING SYSTEM

Administration CRASHWORTHINESS DATA SYSTEM

1. Primary Sampling Unit Number 3. Vehicle Number

2. Case Number - Stratum /U/KQ‘SSZ’, [bg}iﬂ\/ /’4-;’—@ /{jﬂ ?5 - &7'

VEHICLE IDENTIFICATION

‘VIN 7(\/ I L Sgi [; L/ p;» 07 (’/_Z 35 Model Year ?Li_

1\‘Vehicle Make (specify): /0 / v Vehicle Model {specify): %b é é /
i LOCATOR

Locate the end of the damage with respect to the vehicle’s damaged center point or bumper corner for end
impacts or an undamaged axle for side impacts. )

Specific Impact No. Location of Direct Damage Location of Field L Location of Max Crush

/ beft fnt EC W brdirg| ke oot fumpin | S i m;; c3
boht pofem . U v / ~

CRUSH PROFILE IN CENTIMETERS
NOTES: Identify the plane at which the C-measurements are taken (e.g., at bumper, above bumper, at sill, above

sill, etc.) and label adjustments (e.g., free space).

Measure C1 to C6 from driver to passenger side in front or rear impacts and rear to front in side
impacts.

Free space value is defined as the distance between the baseline and the original body contour taken at
the individual C locations. This may include the following: bumper lead, bumper taper, side protrusion,
side taper, etc. Record the value for each C-measurement and maximum crush.

Use as many lines/columns as necessary to describe each damage profile.

Specific Direct Damage
Impact Plane of Impact Width Max Field c, C, Cs C, Cs Ce +D
Number | C-Measurements | (CDC) Crush L

[ |dmtbnfR] p8 | 6 |s/lis| 7 (65| 7 | 7175 22
N frasspoce - T4 1§ -6 |~¢ [-¢ -4

O (e bifre Y +0 1135 o "8 "L Tep
M;}&/ /Qa i Y4 *E’éaué
Jthr:fg{Z#éf@ a%y/gw F -~/ ~ g |- =% |-g

| pisdtnt 1 & 7 8o 1 81es|sS 87 [Z=

AN I

HS Form 435A (Rev. 1/96)



Wheelbase

Overall Length
Maximum Width

Curb Weight

Average Track

Front Overhang

Rear Overhang
Undeformed End Width

Engine Size: cyl./displ.

_/i (Z_z inches

____/ i:j__g;’ inches
_ ___é_z_\f inches

_ 587 inches
39, &2 inches
T 2 inches
&/ inches

cc

CID

2.54
2.54
2.54
4536
2.54
2.54
2.54
2.54
001

.0164

Il

i

ORIGINAL SPECIFICATIONS WORK|SHEET

bl em
_Sh om
L /% em
4798
/5 Oem
_ 78
W
_/ ié_%_ cm




. National Accident Sampling System-Crashworthiness Data System: Exterior Vehicle Form

|

TIRE—~WHEEL DAMAGE

a. Rotation physically b. Tire
restricted deflated
RE RF
LF % LF 3
RR RR &
LR 3 LR o

(1) Yes (2) No (8) NA (9} Unk.

VEHICLE DAMAGE SKETCH
ORIGINAL SPECIFICATIONS

bt

Wheelbase

Overall Length g Q_ﬂ@
Maximum Width / /&
Curb Weight /6/7'8

YD,
78

Average Track
Front Overhang

0 Manual’ utomatic
END SHIFT > 10 CM

TYPE OF TRPENSMISSION

/0

Rear Overhang

Undeformed End Width zgé cm

Page 2

WHEEL STEER ANGLES

(For locked front wheels or

displaced rear axles gnly)

RF © & & o c
2 o -

RR g
LR = °
Within + 5 degrees

‘3?

‘c

A0 > DRIVE WHEELS

;S FWD CIRWD O 4WD

Approximate

v

0 Yes KNO Engine Size: cyl./displ. L Cargo Weight
MEASUREMENTS IN CENTIMETERS
— Thig yehule o ndegoru - W/’ 5 AM75P/\

|

4;E /[

(RS ;ﬁ
o

NOTES:

received on the back of this page.

Annotate any damage caused by extrication such as component removal by torching, prying, or hydraulic shears.

Sketch new perimeter and cross hatch direct damage and single hatch induced damage on al views. Annotate observations which might be useful in
reconstructing the accident {e.g., grass in tire bead, direction of striations, scuff on sidewalls, etc.). If pulling trailer, sketch type of trailer and damage




. National Accident Sampling System-Crashworthiness Data System: Exterior Vehicle Form Page 3

. CODES FOR OBJECT CONTACTED
(01-30) — Vehicle Number (67) Fence
(568) Wall
Noncollision (569} Building
(31) Overturn — rollover {excludes end-over-end) (60) Ditch or culvert
(32) Rollover—end-over-end (61) Ground
(33) Fire or explosion (62) Fire hydrant
(34) Jackknife (63) Curb
{35} Other intraunit damage (specify): {64) Bridge

{68) Other fixed object {specify):

(36) Noncollision injury

(38) Other noncollision (specify): {69) Unknown fixed object
{39) Noncollision — details unknown Collision with Nonfixed Object
(70) Passenger car, light truck, van, or other
Collision With Fixed Object vehicle not in-transport
{(41) Tree (< 10 cm in diameter) {71} Medium/heavy truck or bus not in-transport
(42) Tree (> 10 cm in diameter) {72) Pedestrian
(43) Shrubbery or bush {73) Cyclist or cycle
(44) Embankment {74} Other nonmotorist or conveyance
(45) Breakaway pole or post (any diameter) {75) Vehicle occupant
(76) Animal
Nonbreakaway Pole or Post {77) Train
(50) Pole or post (< 10 ¢m in diameter) {78) Trailer, disconnected in transport
(51) Pole or post (> 10 cm but < 30 cm in {79) Object fell from vehicle in-transport
diameter) {88) Other nonfixed object (specify):
(52) Pole or post (> 30 cm in diameter)
(53) Pole or post {diameter unknown) {89} Unknown nonfixed object
(54) Concrete traffic barrier {98) Other event (specify):
(55) Impact attenuator
{66) Other traffic barrier (includes guardrail) (99) Unknown event or object
(specify):

DEFORMATION CLASSIFICATION BY EVENT NUMBER

(4) 5)
Accident (1) (2) Specific Specific (6)
Event Direction incremental (3} Longitudinal  Vertical or Type of (7}
Sequence Object of Force Value of Deformation  or Lateral Lateral Damage Deformation
Number Contacted (degrees) Shift Location Location Location Distribution Extent

o] 22 2o _O0 F D £ W _Ol




.

National Accident Sampling System-Crashworthiness Data System: Exterior Vehicle Form

HIGHEST DELTA "V*

! COLLISION DEFORMATION CLASSIFICATION

Page 4

HIGHEST DELTA "V"

Accident 4) . {(5) (6)
Event (1) {2} (3) Longitudinal  Vertical or Type of (7)
Sequence Object Direction Deformation  or Lateral Lateral Damage Deformation
Number Contacted of Force Location Location Location Distribution Extent
a0/ s ST—6_ /A 1./ B.D o.£ 1w 1. !
Second Highest Delta "V"
12, 13. 14, 15. 186. 17. 18. 19.

l CRUSH PROFILE IN CENTIMETERS

The crush profile for the damage described in the CDC({s) above should be documented
in the appropriate space below. (ALL MEASUREMENTS ARE IN CENTIMETERS.)

impact is an end plane impact.)
{250) 250 centimeters or more
(999} Unknown

27. Direct Damage Width

{For highest severity impact)

{250)
(999)

250 centimeters or more
Unknown

Code to the nearest centimeter

(998) No highest severity end plane impact

/o0

Code to the nearest centimeter

20. 21. 22,
. +
b p0 O poo 007 008 200 220 HO22
Second Highest Delta "V"
23. 24, 25,
L C, C, C, C, C; Cs +D
+
26. Undeformed End Width ! 28. Original Wheelbase
(Coded when highest severity / \_5 é_ Code to the nearest 92 é [:v_

centimeter
(6560) 650 centimeters or more
(999) Unknown
W,

29. Original Average Track Width
Code to the
nearest centimeter

{185) 185 centimeters or more
(999 nKpown
—_ 5& . inches X 2.54 =

£/ . 7 inches X 2.54 = 2 _é_écentimeters

/5D

/S0

centimeters




. National Accident Sampling System-Crashworthiness Data System: Exterior Vehicle Form

30.

31.

32,

Are CDCs Documented
but Not Coded on The
Automated File?

{0} No

{1) Yes

Researcher's Assessment of Vehicle
Disposition

{0) Not towed due to vehicle damage

{1) Towed due to vehicle damage M ‘
(9) Unknown

Is This A Multi-Stage Manufactured Vehicle

And/Or A Certified Altered Vehicle?

(O} No post manufacturer modifications

(1} Yes - post manufacturer modifications
{specify):

{(include photograph of CERTIFICATION
PLACARD in case report)
(9} Unknown if vehicle is modified

Fire Occurrence
(0) No fire

Yes, fire occurred
{1) Minor

(2) Major

(9) Unknown

. Origin of Fire

(0) No fire

(1) Vehicle exterior (front, side, back, top)

(2} Exhaust system

(3) Fuel tank (and other fuel retention
system parts)

(4) Engine compartment

(5) Cargo/trunk compartment

(6) Instrument panel

(7) Passenger compartment area

{8) Other location (specify):

{9) Unknown

e o

] FIRE OCCURRENCE

33.

0

35. Location of Fuel Tank-1 Filler Cap

36. Location of Fuel Tank-2 Filler Cap é’é
(0) No fuel tank
{1) On back plane
{2) Aft of center of the rear wheels (rear axle)
on left side plane
(3) Aft of center of the rear wheels (rear axle)
on right side plane
Forward of center of the rear wheels (rear
axle} on left side plane
Forward of center of the rear wheels (rear
axle) on right side plane
(6) Over the center of the rear wheels (rear
axle) on left side plane
(7) Over the center of the rear wheels (rear
axle) on right side plane
{8) Other (specify):
(9) Unknown

(4)
(5)

37.
38.

Type of Fuel Tank-1

Type of Fuel Tank-2 O

(0) No fuel tank {electrical vehicle)
(1) Metallic

{2) Non-metallic

(9) Unknown

39. Location of Fuel Tank-1

,
7

40. Location of Fuel Tank-2

{0) No fuel tank

(1) Aft of center of the rear wheels (rear axle)
centered

{2) Aft of center of the rear wheels {rear axle)
left side

(3} Aft of center of the rear wheels (rear axle) .
right side

(4} Forward of center of the rear wheels (rear
axle) centered

{5) Forward of center of the rear wheels (rear
axle) left side

(6) Forward of center of the rear wheels (rear

axle) right side

{7) Over center of the rear wheels (rear axle)

(8) Other (specity):

(9) Unknown

41. Damage to Fuel Tank-1

42. Damage to Fuel Tank-2

{0} No fuel tank

(1) No damage to tuel tank

(2) Deformed, no seam failure

(3) Deformed, with a seam failure

(4) Punctured

(6) Lacerated (ripped)

(6) Abraded (scraped)

(7) Filler neck separation from the fuel tank
{8) Other damage (specify):

4
2

{9) Unknown




. National Accident Sampling System-Crashworthiness Data System: Exterior Vehicle Form Page 6

43. Leakage Location of Fuel System-1 _L 47. Is This Vehicle Equipped With More Than ¢
P Two Fuel Tanks?
44. Leakage Location of Fuel System-2 _é (0} No (one or two tanks only)
(O) No fuel tank
(1) No fuel leakage Yes - More Than Two Tanks
(1) Yes -- no damage to any tank or filler
Primary Area Of Leakage cap and no fuel system leakage
(2) Tank (2) Yes -- np damage to any tank or filler
(3) Filler neck cap but there is fuel system leakage
(4) Cap {specify leakage location):
(5) Lines/pump/filter
(6) Vent/emission recovery {3) Yes -- damage to an additional tank or
(8) Other (specify): filler cap and there is fuel system leakage
(9) Unknown {specify the following):

Type of tank
Tank location

45. Fuel Type-1 _Q / Filler cap location
Tank damage

46. Fuel Type-2 _0 D_ Location of leakage
Type of fuel
Single Fuel Type {9) Unknown if more than two tanks
(00) No fuel tank
(O1) Gasoline
(02) Diesel
{03) CNG {Compressed Natural Gas) COMMENTS

{04) LPG {Liquid Petroleum Gas)} also
known as Propane

(05) LNG (Liquid Natural Gas)

{06) Methanol (M100 or M85}

{O7) Ethanol {E100 or E85)

{08) Other (Hydrogen or others) {specify):

Electric Powered or Electric/Solar
Powered Vehicles

(10) Lead Acid Battery

{11) Nickel-lIron Battery

{12) Nickel-Cadmium Battery

(13) Sodium Metal Chloride Battery
(14) Sodium Sulfur Battery

{18) Other (Specify):

(98) Other Hybrid (specify):

(99) Unknown fuel type

*+ STOP: IF THE CDS APPLICABLE VEHICLE WAS NOT TOWED ***
(GV10=0)
DO NOT COMPLETE THE INTERIOR VEHICLE FORM.
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L.S. Department of Transportation
* MNational Highway Traffic Safety
-+ Administration

NATIONAL ACCIDENT SAMPLING SYSTEM
CRASHWORTHINESS DATA SYSTEM

. EXTERIOR VEHICLE LOG

TO BE COMPLETED BY TEAM
f 14, Number of Coded CDCs {0,1,2)
1. PSU Number —— —— | 15. Number of Coded Crush Profiles (0,1,2)
2. Case Number—Stratum
3. Researcher Completing Form
4, Vehicle N
Vehicle Number _— DATA STATUS OF VARIABLE NUMBERS 4-47
. D icl ted
5. Date Vehicle Inspecte / / Highest CDC
6. Number of Exterior Vehicle Slides
— 4 5 6 7 8 9 10 11
TO BE COMPLETED BY ZONE CENTER
7. Applicable Precrash Measurements Secondary CDC
(0} Not applicable
{1} Substandard - beyond researcher control 12 13 14 15 16 17 18 19
{2) Substandard
(3) Standard
8. Reference Line Placement . .
(0} Not applicable (e.g. rollover) | Highest Crush Profile
(1) Substandard - beyond researcher control
{2) Substandard 20 21 22
{3} Standard
9. Impact Damage Documentation
{0) Not applicable )
{1) Substandard - beyond researcher control Secondary Crush Profile
{2) Substandard
{3) Standard 23 24 25
10. Quality Of Vehicle Damage Sketch
{O) Not applicable (e.g., repaired vehicle)
(1) Substandard - beyond researcher control
{2) Substandard
(3) Standard 26 27 28 29 30 31 32 33 34 35 38
11. Exterior Slides Subject Quality
(0) Not applicable
(1) Substandard - beyond researcher control
(2) Substandard
(3) Standard 37 38 39 40 41 42 43 44 45 46 47
12. Exterior Slides Quality
(0) Not applicabie
(1) Substandard - beyond researcher control
2) Substandard
:3; s;’a:dZ',’d ar Data Status Codes:
13. Primary Error Source (Vehicle Plane) (Blank) Correct
(0) No error B (1) Derived error
(1) Front (2) Non-correctable error
(2) Side (left or right) (3) Correctable error
(3) Back (rear) (4) Change"no error
(4) Top (5) Sequencing error
(5) Undercarriage (7} Incorrect edit override
8) Other (specify): (8) MDE error
( (specify) (9) Unknown coded
IF THIS VEHICLE WAS NOT TOWED (I.E., GVO9+ 1), DO NOT COMPLETE THE
INTERIOR VEHICLE LOG

(Rev.

1/96)
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U.S. Depart t of Transportation
Nation:lp;ig':::;y Traffic Safety INTERIOR VEHICLE FORM NATIONAL ACCIDENT SAMPLING SYSTEM

Administration CRASHWORTHINESS DATA SYSTEM

1. Primary Sampling Unit Number
Type of Window/Windshield Glazing

. Case Number - Strat
2. Case Number - Stratum 15.ws_/ 16. LF 17. RFZ-18. LR o2 19. RR_R

3. Vehicle Number Fop
=i 20 BL_|_21.Roof3 22, Othergd,
] INTEGRITY =
< {0} No glazing
. é + (1) AS-1 — Laminated
4. Passenger Compartment Integrity

(2} AS-2 — Tempered
{00} No integrity loss (3)

AS-3 — Tempered-tinted (original)
(4} AS-2 — Tempered-with after market tint

Yes, Integrity Was Lost Through AP Leint OM . (5) AS-3 — Tempered-tinted {with additional after market tint)
{01) Windshield (6) AS-14 — Glass/Plastic
{02) Door {side} (7} Glazing removed prior to accident
{03) Door/hatch (back door) (8} Other (specify):
{04} Roof
{05) Roof glass (9) Unknown
{06} Side window
(07) Rear window (backlight} Window Precrash Glazing Status
{08) Roof and roof glass
{09) Windshield and door {side) : 23. WS _/_ 24, LFj 25. RF .,_zze_ LR 12 27. RR ;,??
{10) Windshield and roof )
{11) Side and rear window {side window and backlight} 28. BL_L 29. R°°fé3o- OtheﬁL
{12) Windshield and side window )
{13) Door and side window (0} No glazing
{98) Other combination of above (specify): {1} Fixed
{2) Closed
199) Unknown {3) Partially opened

{4) Fully opened
{7) Glazing removed prior to accident
{9} Unknown

Door, Tailgate or Hatch Opening Glazing Damage from Impact Forces

5..F_/ 6.RF_/ 7.LR_/8.RR_/ 9.T6M_O | 5, ws7 32.1F ! 33.rF_/34.LR_!35.RR_!

{01 No door/gate/hatch 36.BL_/ 37. Roof_/ 38. Other /
{1} Door/gate/hatch remained closed and operational ) - - —
{2) Door/gate/hatch came open during collision (0) No glazing
(3} Door/gate/hatch jammed shut {1) No glazing damage from impact forces
(8} Other (specify): (2) Glazing in place and cracked from impact forces
{3) Glazing in place and holed from impact forces
{9} Unknown (4) Glazing out-of-place (cracked or not} and not holed from

impact forces
{6} Glazing out-of-place and holed from impact forces
{6) Glazing disintegrated from impact forces

Damage/Failure Associated with Door, Tailgate or Hatch {7) Glazing removed prior to accident

Opening in Collision. If IV05-IV09 # 2, Then code @ {9} Unknown if damaged

10.LF_0 11. RF.@ 12. LR 13.RR_214. TG/H O | Glazing Damage from Occupant Contact
(0) No door/gate/hatch or door not opened 39. WS_\i 40. LF_L 41. RFK_ 42. LR _/ 43. RR L
Door, Tailgate or Hatch Came Open During Collision 44. BL“‘ 45. R°°f_{_ 46. Other_!_

(1) Door operational (no damage) {0) No glazin
{2) Latch/striker failure due to damage () N g 9 lazi
(3) Hinge failure due to damage ) No qccupant contact to glazing .
. (2} Glazing contacted by occupant but no glazing damage
{4) Door structure failure due to damage o=
(5) Door support {i.e., pillar, sill, roof side rail, (3) Glaang in place and cracked by occupant contact
. (4) Glazing in place and holed by occupant contact

etc.) fa"‘f'e due to.damagle (5) Glazing out-of-place (cracked or not) by occupant
(6) Latch/strlker and h.lnge failure due to damage contact and not holed by occupant contact
(8) Other failure {specify): {6) Glazing out-of-place by occupant contact and holed by
occupant contact
Glazing removed prior to accident
(8) Glazing disintegrated by occupant contact
{9) Unknown if contacted by occupant

{3} Unknown 7

HS Form 435C {(Rev. 1/96)
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National Accident Sampling System-Crashworthiness Data System: Interior Vehicle Form

OCCUPANT AREA INTRUSION

Note: If no intrusions, leave variables IV47-1VB886 blank.

INTRUDING COMPONENT

Interior Components
(01} Steering assembly
-{02) Instrument panel left
(03) Instrument pansl center
{04) Instrument panel right
{05) Toe pan
(06) A (A1/A2)-pillar
(07) B-pillar
(08) C-pillar
(09) D-pillar
(10) Side panel
{11) Doaor panel (side)
{12) Side pane! - rear of the B-pillar
{(13) Roof {or convertible top)
{14) Roof side rail
(15) Windshield
(16) Windshield header
(17) Window frame
{18) Floor pan (includes sill}
{(19) Backlight header
{20) Front seat back
{21) Second seat back
(22) Third seat back
{23) Fourth seat back
(24) Fifth seat back
(25) Seat cushion
(26) Back door/panel (e.g., tailgate)
(27) Other interior component {specify):

- forward of the A1/A2-piliar

Page 2

Exterior Components
(30) Hood
(31) OQutside surface of this vehicle (specify):

(32} Other exterior object in the environment

(specify):

(33)
(97)
(98)

Unknown exterior object
Catastrophic

Intrusion of unlisted component(s)
(specify):

(99) Unknown -

MAGNITUDE OF INTRUSION
(1) = 3 centimeters but < 8 centimeters
(2} > 8 centimeters but < 15 centimeters
(3) = 15 centimeters but < 30 centimeters
(4) > 30 centimeters but < 46 centimeters
(b} > 46 centimeters but < 61 centimeters
(6) > 61 centimeters
(7) Catastrophic
{9} Unknown

1st 47. 48. 49. 50.
»’f;&
2nd  51. 52. 53.___ /b4,
i
A;;‘
3rd  55. 56. 57 58,
ath 59. 60. /61, 62.
F
lff
ii'
£
6th 63. 64. / 65. 66.
f
§
6th 67. 68. 69. 70.
7th 71. /72. 73. 74.
8th 75. 76. 77. 78.
9th 79. 80. 81. 82.
10th 83. 84. 85. 86.
LOCATION OF INTRUSION
Front Seat Fourth Seat
{11) Left (41) Left
{12) Middle (42) Middle
(13) Right {43) Right
Second Seat (97) Catastrophic
(21) Left (98) Other enclosed
(22) Middle area (specify)
(23) Right
(99) Unknown
Third Seat
{31) Left
(32) Middie
(33) Right

DOMINANT CRUSH DIRECTION
(1) Vertical
(2) Longitudinal
(3) Lateral
(7) Catastrophic
(9) Unknown




STEERING RIM/SPOKE DEFORMATION

(All Measurements Are in Centimeters)

COMPARISON VALUE — DAMAGE VALUE DEFORMATION




National Accident Sampling System-Crashworthiness Data System: Interior Vehicle Form

87.

38.

89.

90.

91.

STEERING COLUMN

&z

Steering Column Type

{1} Fixed column

(2} Tilt column

(3} Telescoping column

{4) Tilt and telescoping column
(8) Other column type (specify):

{9) Unknown

Tilt Steering Column Adjustment _/__
(0) No tilt steering column

(1) Full up

{2) Between full up and center

(3) Center

{4) Between center and full down

{5) Full down

(9) Unknown

Telescoping Steering Column Adjustment
(0) No telescoping steering column

{1) Full back

(2) Between full back and midpoint

(3) Midpoint

{4) Between midpoint and full forward
(5) Full forward

{9) Unknown

00

Steering Rim/Spoke Deformation
Code actual measured

deformation to the nearest centimeter

(00) No steering rim deformation

{01-14) Actual measured value in centimeters

{15} 15 centimeters or more

(98) Observed deformation cannot be measured

(99) Unknown

Location of Steering Rim/Spoke
Detformation
{00} No steering rim deformation

Quarter Sections
(0O1) Section A
(02) Section B
(03) SectionC
({04) Section D

Half Sections
(05) Upper half of rim/spoke ﬁ

(06) Lower half of rim/spoke
(07) Left half of rim/spoke
(08) Right half of rim/spoke

(09)
{10)
{99)

Complete steering wheel collapse
Undetermined location
Unknown

92.

93.

94.

95.

96.

97.

Page 3
INSTRUNVENT PANEL

08 4 000
kilometers

Code to the nearest 1,000 kilometers
No odometer

(001} Less than 1,600 kilometers

(600} 499,500 kilometers or more

f?éfuégog\g:ues X 1.6093 = 62' 7 ’b ’7 kilometers

Source: %’:fé&%f A iﬁ&;fé’ﬂ&)

Instrument Panel Damage from
Occupant Contact?

(0) No

(1) Yes

(9) Unknown

Odometer Reading

{000)

/

e

Type of Knee Bolster Covering
{0) No knee bolster
(1) Padded

{2) Rigid plastic

(8) Other (specify):
(9) Unknown

Knee Bolsters Deformed from
Occupant Contact?

{0) No knee bolster

{1) No deformation

{2) Yes - deformation

(9) Unknown

Did Glove Compartment Door Open
During Collision{s)?

{0) No glove compartment door

(1) No - door did not open

(2) Yes - door opened

{9) Unknown

O

Adaptive {Assistive) Driving Equipment
(0) No adaptive driving equipment
{1) Adaptive driving equipment installed
(Check all that apply.)
[ ] Hand controls for braking/acceleration
[} Steering control devices (attached to OEM
steering wheel
Steering knob attached to steering wheel
Low effort power steering (unit or device}
Replacement steering wheel (i.e., reduced
diameter)
{1 Joy-stick steering controls
[ 1 Wheelchair tie-downs
[ 1 Modification to seat belts (specify):

oy p— p—
Sy S,

[ 1 Additional or relocated switches (specify):

[ ] Raised roof

[ ] Wall-mounted head rest {used behind
wheelchair)

[ 1 Other adaptive device (specify):

(9) Unknown




National Accident Sampling System-Crashworthiness Data System: Interior Vehicle Form

VEHICLE INTERIOR SKETCHES
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National Accident Sampling System-Crashworthiness Data System: interior Vehicle Form

Page 5

POINTS OF OCCUPANT CONTACT

Body Confidence
Interior Occupant Region Level of
Component No. If If Contact
Contact Contacted Known Known Supporting Physical Evidence Point
A
B
C
D
E
F
G
H
|
J
K
L
M
N
FRONT CODES FOR INTERIOR COMPONENTS REAR
(001) Windshisld {301) Backlight (rear window)
(002) Mirror LEFT SIDE INTERIOR (302) Backlight storage rack,
(003} Sunvisor (051) Left side interior surface, (151) Seat, back support door, etc.
(004} Steering wheal rim excluding hardware or {152) Belt restraint webbing/buckle (303} Other rear object {specify):
{005) Steering whesl hub/spoke armrests {153) Belt restraint B-pillar or door
{006} Steering wheel (combination {0562) Left side hardware or frame attachment point
of codes 004 and 005) armrest {154) Other restraint system ADAPTIVE {ASSISTIVE) DRIVING
{DD7) Steering (053) Left A (A1/A2})-pillar component {specify): EQUIPMENT
column, transmission selector (054) Left B-pillar (401} Hand controls for
lever, other attachment (055) Other left pillar (specify): {155) Head restraint system braking/acceleration
{008) Cellular tetephone or CB {160} Other occupants (specify): (402) Steering control devices
radio (056) Left side window glass {attached to OEM steering
{009) Add on equipmentle.q., {057) Left side window frame {161} Interior loose objects wheel)
tapedeck, air conditioner} {058) Left side window sill {162} Child safety seat (specify): (403) Steering knob attached to
{010) Left instrument panel and {059) Left side window glass steering wheel
below including one or more of the {163} Other interior object (405) Replacement steering wheel
{011) Center instrument panel and following: frame, window {specify): {i.e., reduced diameter)
below sill, A (A1/A2)-pillar, B-pillar, (406) Joy stick steering controls
{012) Right instrument panel and or roof side rail. AIR BAG (407} Wheelchair tis-downs
below {060) Other teft side object {170} Air bag-driver side (408) Modification to seat belts,
{013) Glove compartment door (specify): {175) Air bag compartment (spacify):
{014) Knee bolster cover-driver side (409) Additional or relocated
{015) Windshield including one or RIGHT SIDE (180) Air bag-passenger side switches, (specify):
more of the following: front (101} Right side interior surface, {185} Air bag compartment
header, A (A1/A2)-pillar, excluding hardware or cover-passenger side {410) Raised roof
instrument panel, mirror, or armrests (190) Other air bag (specify) {411) Wall mounted head rest
steering assembly {driver (102} Right side hardware or {used behind wheel chair)
side only) armrest (195) Other air bag compartment {412) Other adaptive device
(016) Windshield including one or (103} Right A [A1/A2)-pillar cover {specify) {specify}:
more of the following: front (104) Right B-pillar
header, A (A1/A2)-pillar, {105) Other right pillar {specify):
instrument panel, or mirror ROOF
(passenger side only) {106) Right side window glass {201) Front header
{017) Windshield reinforced by {107) Right side window frame {202) Rear header
exterior object, {specify): {108) Right side window sill {203) Roof left side rail
{109) Right side window glass {204) Roof right side rail
{019) Other front object (specify): including one or more of the (205) Roof or convertible top
tollowing: frame, window
sill, A {A1/A2)-piliar, B-pillar, FLOOR
or roof side rail. {251) Floor (including toe pan)
{110) Other right side object {252) Floor or console mounted
(specify): transmission lever, including
console
{253) Parking brake handle
{254) Foot controls including CONFIDENCE LEVEL OF CONTACT

parking brake

POINT

[4}] Cartain
2 Probabie
(3) Possible
(91 ke




MANUAL RESTRAINTS

NOTES: Encode the applicable data for each seat position in the vehicle. The attribute for the variable may be found below
Restraint systems should be assessed during the vehicle inspection then coded on the Occupant Assessment Form.
If a child safety seat is present, encode the data on the back of this page 11.
1f the vehicle has automatic restraints available, encode the appropriate data on page 6.
Left Center Right
A-Availability ¢ o

F B-Evidence of usage oy P ol

F'{ C-Used in this crash? /o P 20

S D-Proper Use Do e 2C

T E-Failure Modes 7i pd 24
F-Anchorage Adjustment I / /
A-Availability o Z of

s B-Evidence of usage g | Pl

E C-Used in this crash? )Y op

8 D-Proper Use [ )

g E-Failure Modes v ¢
F-Anchorage Adjustment 0 &
A-Availability 5

0 B-Evidence of usage el v s

T C-Used in this crash? e T o

E’ D-Proper Use L e ] o

R E-Failure Modes " e ~
F-Anchorage Adjustment ¥~ i

A-Manual {Active) Belt System Availability

(0}
(1}
(2}
(3}
(4}
(5}

None available

Belt removed/destroyed
Shoulder belt

Lap beit

Lap and shoulider belt

Belt available - type unknown

Integral Belt Partially Destroyed

(6)
(7)
(8)

(9)

Shoulder belt {lap belt
destroyed/removed)
Lap belt (shoulder belt
destroyed/removed}
Other belt {specify):

Unknown

B/C-Manual {Active) Belt System Use

{00)
o1
{02)
(03)
(04)
(05)
{(08)
(12)

(13)
(14)

(15)
{(18)

(99)

None used, not available, or beit
removed/destroyed
Inoperable {specify):

Shoulder belt

Lap belt

Lap and shoulder belt
Belt used - type unknown
Other belt used (specify):

Shoulder belt used with child safety
seat

Lap belt used with child safety seat
Lap and shoulder belt used with
child safety seat

Belt used with child safety seat -
type unknown

Other belt used with child safety
seat (specify):
Unknown if belt used

D-Proper Use of Manual (Active) Belts

[{o)] None used or not available

{1 Belt used properly

{2) Belt used properly with child safety
seat

Beit Used improperly

{3) Shoulder belt worn under arm

{4)  Shoulder belt worn behind back or
seat

(5) Belt worn around more than one
person

{6) Lap belt worn on abdomen

(7) Lap belt or fap and shoulder beit
used improperly with child safety
seat (specify):

{8) Other improper use of manual belt

system {specify):

(9) Unknown

E-Manual (Active) Belt Failure Modes During
Accident

{0) No manual belt used or not available

{1 No manualt belt failure(s)

{2) Torn webbing (stretched webbing
not included)

(3) Broken buckle or latchplate

(4) Upper anchorage separated

(5) Other anchorage separated
{specify):

{6) Broken retractor

(7) Combination of above (specify):

{8) Other manual belt failure {specify):

{9) Unknown

F-Shoulder Belt Upper Anchorage Adjustment

(0) No shoulder belt

(1) No upper anchorage adjustment for
shoulder belt
Adjustable shoulder Belt Upper
Anchorage

(2) In full up position

{3) In mid position

{4) In full down position

{5) Position unknown

{9) Unknown if position has adjustable
upper anchorage adjustment

¥ O f‘/ P

87 " ey us
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National Accident Sampling System-Crashworthiness Data System: Interior Vehicle Form

NOTES: Encode the data for each applicable front seat position. The attribute for the variables may be found
below. Restraint systems should be assessed during the vehicle inspection then coded on the Occupant

Assessment Form.

AUTOMATIC RESTRAINTS

AIR BAGS

Page 6

Frontal Air Bags--Left Front

Frontal Air Bags-Right Front

OtherAir Bag

'I: Availability/Function / /

R Deployment / / /
S

T Failure / / /

Air Bag System Auvailability/Function
(0) Not equipped/not available
{1} Air bag

Non-functional
{2} Air bag discannected (specify):

{3) Air bag not reinstalled
{9) Unknown

Air Bag System Deployment
{This Occupant Pasition)
{0) Not equipped/not available
{1) Deployed during accident (as a result
of impact)
{2) Deployed inadvertently just prior to
accident
(3) Deployed, accident sequence
undetermined
{4) Deployed as a result of a noncollision
event during accident sequence
{e.g., fire, explosion, electrical)
{5} Unknown if deployed
{7) Nondeployed
(9) Unknown

AUTOMATIC BELTS

Are There Indications of Air Bag

System Failure? (This Occupant Position)
{0) Not equipped/not available
(1) No
(2} Yes (specify):

(9) Unknown

D-Proper Use

Left Right
A-Availability/Function Mmﬁ”’”ﬂ
II: B-Use / Maﬂ“’”‘zﬁ
g C-Type / /
T

~

/

E-Failure Modes

A-Automatic {(Passive} Belt System
Availability/Function

{0} Not equipped/not available

(1) 2 point automatic belts

{2) 3 point automatic belts

{3) Automatic beits - type unknown

Non-functional

{4) Automatic belts destroyed or
rendered inoperative

(9} Unknown

B-Automatic (Passive) Belt System Use

(0} Not equipped/not available/destroyed
or rendered inoperative

{1) Automatic belt in use

(2) Automatic belt not in use {manually
disconnected, motorized track
inoperative)

{3) Automatic belt use unknown

{9) Unknown

C-Automatic {Passive) Belt System Type
(0} Not equipped/not available
{1} Non-motorized system
(2} Motorized system
(9) Unknown

D-Proper Use of Automatic (Passive) Belt
System
(0} Not equipped/not available/not used
(1) Automatic belt used properly
{2) Automatic belt used properly with
child safety seat

Automatic Belt Used Improperly

{3) Automatic shoulder belt worn under
arm

(4) Automatic shoulder belt worn behind
back

{5) Automatic belt worn around more
than one person )

{6) Lap portion of automatic belt worn
on abdomen

(7) Automatic lap and shoulder belt or

automatic shoulder belt used
improperly
with child safety seat (specify):

(8) Other improper use of automatic belt
system
{specify):

{8) Unknown

E-Automatic (Passive)} Belt Failure Modes
During Accident

{0) Not equipped/not available/not in use

{1) No automatic beit failure(s}

{2) Torn webbing (stretched webbing not

included)

(3) Broken buckle or latchplate

(4) Upper anchorage separated

(5} Other anchorage separated {specify}:

{6) Broken retractor
{7) Combination of above {specify):
(8) Other automatic belt failure (specify}:

(9) Unknown




FIRST SEAT FRONTAL AIR BAGS

NOTES: Encode the applicable data for the driver and first seat passenger in the vehicle. The attribute for the variable may
be found below. Restraint systems should be assessed during the vehicle inspection then coded on the Occupant

Assessment Form.

S

Driver Passenger
A-Type of air bag? / /
B-Flaps open at tear points? o2 A A
C-Flaps damaged? [ LGt frin f’“ﬁ“*{ ] L (ot feoms iMpcecd
D-Air bag damaged? 0/ ' 4 i A
E-Source of air bag damage O/

F-Air bag tethered?

G-Air bag have vent ports?

o2
=

H-Other occupant contact air bag?

I-Occupant wearing eyewear?

/4
i
]

o AN
W-D\\\\&

(0)
{n

(2)
(3)
(8)
(9)

(0}
M
(2}
{3)

(N
(8)
{9)

(0}
(1)
(2)

(3)
7

8
9)

A-Type of Air Bag

Not equipped/not available
Original manufacturer installed
system

Retrofitted air bag
Replacement air bag
Unknown type of air bag
Unkrown

B-Did Air Bag Module Cover Flap(s) Open At
Designated Tear Points?

Not equipped/not available

No

Yes

Deployed, unknown if flap(s) opened
at designated tear points

Not deployed

Unknown if deployed

Unknown

C-Were Air Bag Module Cover Flap(s)
Damaged?

Not equipped/not available
No
Yes (specify):

Deployed, unknown if air bag module
cover flap{s) damaged

Not deployed

Unknown if deployed

Unknown

D-Was There Damage To The Air Bag?

(00) Not equipped/not available”
(01) Not damaged

Yes - Air Bag Damage

{02) Ruptured

{03) Cut

(04) Torn

(05) Holed

{08) Burned

(07) Abraded

(88) Other damage (specify):

{95) Damaged, details unknown
{96) Deployed, unknown if damaged
{97) Not deployed

(98) Unknown it deployed

{98) Unknown

E-Source of Air Bag Damage

{00} Not equipped/not available
{01) Not damaged
{02) Object worn by occupant, (specify):

(03) Object carried by occupant, (specify):

{04} Adaptive/assistive controls, (specify):

(05) Fire in vehicle

(08} Thermal burns

(07} Rescue or emergency efforts
(88) Other damage source (specify):

{95) Damaged, unknown source
{96} Deployed, unknown if damaged
{97) Not deployed

(98) Unknown if deployed

{99) Unknown

F-Was The Air Bag Tethered?
{0) Not equipped/not available
{1) No
{2) Yes (specify number of tether
straps):

(3) Deployed,‘unknown if tethered
(7} Not deployed

(8) Unknown if deployed

(9} Unknown

G-Did The Air Bag Have Vent Ports?
{O) Not equipped/not available
(1) No
{2) Yes (spe%i’fy ?ﬂmber of vent ports):

(3) Deployed, ¥nknown if vent ports
present

(7} Not deployed

(8} Unknown if deployed

(9} Unknown

H-Was the Air Bag in this Occupant's
Position Contacted by Another Occupant?
{O) Not equipped/not available
{1) No
{2) Yes (specify):

{3) Deployed, unknown if other
occupant contact to air bag

(7} Not deployed

(8) Unknown if deployed

(9}  Unknown

I-Was This Occupant Wearing Eye-wear?
{0} Not equipped/not available
{1} No
{2) Eyeglasses/sunglasses
{3) Contact lenses
(4) Deployed, unknown if eyewear
worn
(7} Not deployed
(8) Unknown if deployed
(9) Unknown
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National Accidenfc Sampling System-Crashworthiness Data System: Interior Vehicle Form Page 7

‘ DRIVER AIR BAG DAMAGE AND CONTACT SKETCHES

1. SKETCH DAMAGE AND CONTACT EVIDENCE ON DR \@AIR BA% (Front)
l YJ‘ el
e ol i

AN

2. SKETCH DAMAGE AND CONTACT EVIDENCE ON DRIVER AIR BAG (Back) Ebﬂk’» 2
(e




DRIVER AIR BAG SKETCHES (Cont'd)

¢
. J
3. DRIVER AIR BAG MODULE COVER FLAP SIZE o

(SINGLE) .
{(\”“
width (W)

height (H)
e Wy
-
f/'
s |
/S W, —

4. DRIVER AIR BAG MODULE COVER FLAP SIZE
{DOUBLE)

a. Upper Flap b. Lower Fiap
; L
width (W) /é width (W) /?
height (H,) 7 5—— height (H,) é
/€
§ W, —

W 7S

5. SKETCH OF OTHER TYPE OF AIR BAG MODULE
FLAP AND SIZE

6. SKETCH OF OTHER TYPE OF AIR BAG VENT
PORTS

7. SKETCH LOCATION OF CIRCULAR AIR BAG VENT
PORTS




National Accident Sampling

1. SKETCH DAMAGE AND CONTACT EVIDENCE ON PASSENGER AIR BAG (Front)

. ) £
Notepsent m JAOE 0f V%ﬁ .

~

\
\

e

cm.

Yz

2. SKETCH DAMAGE AND CONTACT EVIDENCE ON PASSENGER AIR BAG (Back)

System-Crashworthiness Data System: Interior Vehicle Form
PASSENGER AIR BAG DAMAGE AND CONTACT SKETCHES

L By
Ta

Page 8
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PASSENGER AIR BAG SKETCHES (Cont'd) »

3. PASSENGER AIR BAG MODULE COVER FLAP SIZE
(SINGLE)

width (W) 31 C

height {H) /07

1 J
f W —

22X
¥ 5"»:44’){ 2 ?{?ﬂ

/1 5o 1 Vi < s ;«ﬁf’

4. PASSENGER AIR BAG MODULE COVER FLAP SIZE

(DOUBLE}

a. Upper Flap b. Lower Flap
width (W) " width (W)
height {Hy) 7 height (H,)

7w,
f‘/ 7:
/’/ L
/T
A
S S——

5. SKETCH OF OTHER TYPE OF AIR BAG MODULE
FLAP AND SIZE

e

6. SKETCH OF OTHER TYPE OF AIR BAG VENT PORTS

7. SKETCH LOCATION OF RECTANGULAR AIR BAG

VENT PORTS
10 11 12 1 2] .
9 3
8 776 5 4




National Accident Sampling System-Crashworthiness Data System: Interior Vehicle Form Page 9
I "OTHER" AIR BAG DAMAGE AND CONTACT SKETCHES

1. SKETCH DAMAGE AND CONTACT EVIDENCE ON "OTHER" AIR BAG (Front)

o

2. SKETCH DAMAGE AND CONTACT EVIDENCE ON "OTHER" AIR BAG (Back) e '

e




"OTHER" AIR BAG SKETCHES (Cont'd)

3. SKETCH AIR BAG MODULE FLAP AND SIZE OR OPENING FOR AIRBAG
H‘/’JJ#
s"/'
S/
/
4. SKETCH AIR BAG VENT PORTS
-
.,»“"ﬂ
,r’*'r
d‘»"w’}
4"’{5{"‘»
yiﬁfﬁﬁf
?:;,}?J
/ ’
<// ’




National Accident Sampling System-Crashworthiness Data System: Interior Vehicle Form

HEAD RESTRAINTS/SEAT EVALUATION

NOTES:

Encode the applicable data for each seat position in the vehicle. The attribute for these variables may be found
on the next page. Head restraint type/damage and seat type/performance should be assessed during the vehicle
inspection then coded on the Occupant Assessment Form.

Page 10

Left

Center

Right

A-Head Restraint Type/Damage

4

/

B-Seat Type

ol

6/

C-Seat Orientation

/

D-Seat Track Position

Y

—n/—T

E-Seat Back Incline Pre/Post Impact

/7

F-Seat Performance

/

A-Head Restraint Type/Damage

B-Seat Type

C-Seat Orientation

4
/
.|

D-Seat Track Position

77

ocZoOmn

E-Seat Back Incline Pre/Post Impact

F-Seat Performance

ol

A-Head Restraint Type/Damage

B-Seat Type

C-Seat Orientation

D-Seat Track Position

Oxm—x-

E-Seat Back Incline Pre/Post Impact

F-Seat Performance

A-Head Restraint Type/Damage

B-Seat Type

C-Seat Orientation

D-Seat Track Position

CamI—HO

E-Seat Back Incline Pre/Post Impact

F-Seat Performance

DESCRIBE ANY INDICATION OF ABNORMAL OCCUPANT POSTURE

(1LE., UNUSUAL OCCUPANT CONTACT PATTERN)




National Accident Sampling System-Crashworthiness Data System: Interior Vehicle Form

Page 11

HEAD RESTRAINTS/SEAT EVALUATION

A-Head Restraint Type/Damage by E-Seat Back Incline Prior and Post
Occupant at This Occupant Position Impact

(0} No head restraints

(1} Integral — no damage

{2} Integral — damaged during
accident

{3) Adjustable — no damage

{(4) Adjustable — damaged during
accident

(5) Add-on — no damage

(6) Add-on — damaged during
accident

(8) Other
Specify):

(9) Unknown

B-Seat Type {this Occupant
Position)

(00} Occupant not seated or no
seat

(01) Bucket

(02) Bucket with folding back

(03) Bench

(04) Bench with separate back
cushions

{0b) Bench with folding back(s)

{06) Split bench with separate back
cushions

(07) Split bench with folding
back(s)

(08) Pedestal (i.e., column
supported)

(09) Box mounted seat (i.e., van
type) .

{10} Other seat type (specify):

(99) Unknown

C-Seat Orientation (this Occupant

Position)

{0} Occupant not seated or no
seat

{1}  Forward facing seat

(2) Rear facing seat

(3) Side facing seat {inward)

(4) Side facing seat (outward)

{8) Other (specify):

(99  Unknown

D-Seat Track Adjusted Position Prior

To Impact

{0} Occupant not seated or no
seat

{1} Non-adjustable seat track

Adjustable Seat Track

{2) Seat at forward most track
position

{3) Seat between forward most
and middle track positions

{4) Seat at middle track position

{5) Seat between middle and rear

most track positions
{6) Seat at rear most track
position
{9) Unknown

{00)
(01)

Occupant not seated or no seat
Not adjustable

Up1right prior to impact
}

{12)
(13)

(14)
(15)

(16)
(17}

Moved to completely rearward
position

Moved to rearward midrange
position

Moved to slightly rearward
position

Retained pre-impact position
Moved to slightly forward
position

Moved to forward midrange
position

Moved to completely forward
position

Szllg)htly reclined prior to impact
1

(22)
(23)
(24)
{25)
(26)

{27)

Moved to completely rearward
position

Moved to rearward midrange
position

Retained pre-impact postion
Moved to upright position
Moved to slightly forward
position

Moved to forward midrange
position

Moved to completely forward
position

Completely reclined prior to impact

(31)
{32)

{33)

{34)
{35)

(36)
(37)

(99)

Retained pre-impact position
Moved to rearward midrange
position

Moved to slightly rearward
position

Moved to upright position
Moved to slightly forward
position

Moved to forward midrange
position

Moved to completely forward
position

Unknown

F-Seat Performance (this Occupant

Position)

{0) Occupant not seated or no seat

{1} No seat performance failure(s)

{2) Seat adjusters failed

(3) Seat back folding locks or "seat
back” failed (specify):

(4) Seat tracks/anchors failed

(5) Deformed by impact of occupant

(6) Deformed by passenger
compartment intrusion
(specify):

(7) Combination of above (specify}:

(8) Other (specity):

(9) Unknown

35 34 33
36 32

a7 K}

Coding diagrams for Seat Back Incline
Position Prior and Post Impact

DESCRIBE ANY INDICATION OF

ABNORMAL OCCUPANT POSTURE

(LLE., UNUSUAL OCCUPANT

CONTACT PATTERN}




CHILD SAFETY SEAT FIELD ASSESSMENT

When a child safety seat is present enter the occupant's number in the first row and complete the column below
the occupant's number using the codes listed below. Complete a column for each child safety seat present.

Occupant Number

1.

Type of Child
Safety Seat

Age/Weight, or Unknown Age/Weight
(21) Rear fating

(22) Forward facing

{28) Other orientation (specity):

{29) Unknown orientation

(99} Unknown if child safety seat used

2. Child Safety Seat
Orientation
3. Child Safety Seat
Harness Usage
4. Child Safety Seat
Shield Usage
5. Child Safety Seat
Tether Usage
6. 3::(1/?\:232" Seat Specify Below for Each Child Safety Seat
1. Type of Child Safety Seat
(0) No child safety seat 3. Child Safety Seat Harness Usage
(1) Infant seat \ R
(2) Toddler seat 4. Child Safety Seat Shield Usage
(3) Convertible seat 5. Child Safety Seat Tether Usage
(4) Booster seat Note: Options Below Are Used for Variables 3-5
{7) Other type child safety seat (specify): ’ :
{00} No child safety seat
(8) Unknown child safety seat type
(9) Unknown if child safety seat used Not Designed with Harness/Shield/Tether
(01) After market harness/shield/tether
2. Child Safety Seat Orientation added, not used
. (02) After market harness/shield/tether used
(00) No child safety seat (03) Child safety seat used, but no after market
Designed for Rear Facing for harness/shield/tether added
This Age/Weight (09) Unknown if harness/shield/tether
(01) Rear facing added or used
(02) Forward facing
(08) Other orientation (specify): Designed With Harness/Shield/Tether
(11} Harness/shield/tether not used
{09) Unknown orientation (12) Harness/shield/tether used
(19) Unknown if harness/shield/tether used
Designed for Forward Facing for This
Age/Weight Unknown [f Designed With Harness/Shield/Tether
(11) Rear facing {21) Harness/shield/tether not used
(12} Forward facing {22} Harness/shield/tether used
{18) Other orientation (specify): {29) Unknown if harness/shield/tether used
{19} Unknown orientation (99) Unknown if child safety seat used
Unknown Design or Orientation For This 6. Child Safety Seat Make/Model

{Specify make/model and occupant number)




National Accident Sampling System-Crashworthiness Data System: Interior Vehicle Form

EJECTION/ENTRAPMENT DATA

Complete the following if the researcher has any indication that an occupant was either ejected from or entrapped
in the vehicle. Code the appropriate data on the Occupant Assessment Form.

£

Page 12

EJECTION No i}(] Yes {
Describe indications of ®jection and body parts involved in partial ejection(s):

Occupant Number

Ejection

{Niote on Vehicle Interior Sketch)
Ejection Area

Ejection Medium

Medium Status

Ejection
{1) Complete ejection
{2) Partial ejection
(3) Ejection, Unknown degree
(9) Unknown

Ejection Area
{1) Windshield
(2) Left front
(3) Right front
{4) Left rear
(b) Right rear
(6) Rear

(7} Roof
{8) Other area (e.g., back of
pickup, etc.) (specify):

(9) Unknown

Ejection Medium
(1) Door/hatch/tailgate
(2) Nonfixed roof structure
(3) Fixed glazing

(4} Nonfixed glazing (specify):

(5) Integral structure
{8) Other medium (specify):

(9} Unknown

Medium Status {Immediately Prior
to Impact)

(1) Open

(2) Closed

{3) Integral structure

(9) Unknown

ENTRAPMENT

No[><\‘ Yes[ ]

Describe entrapment mechanism:

Component(s):

{(Note on vehicle interior sketch)
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U.S. Department of Transportation

National Highway Traffic Safety
Administration

INTERIOR VEHICLE LOG

NATIONAL ACCIDENT SAMPLING SYSTEM
CRASHWORTHINESS DATA SYSTEM

TO BE COMPLETED BY TEAM

. PSU Number

. Case Number—Stratum

. Researcher Completing Form
. Vehicle Number

. Number of Interior Vehicle Slides

TO BE COMPLETED BY ZONE CENTER

10.

11.

12.

13.

14.

15.

16.

17.

. Documentation Of Integrity
. Documentation Of Glazing
. Documentation of Intrusions

. Documentation of Steering Column/Wheel

Documentation of Occupant Contacts

Documentation of Seat Belt
Type/Availability/Usage

Documentation of Air Bag
Type/Availability/Deployment

Documentation of Seats

Documentation of Ejection/Entrapment
Interior Slides Subject Quality

Interior Slides Quality

Codes For Log Variables 6-16

{0) Not applicable

{1) Substandard - beyond researcher control

{2) Substandard
{3) Standard

Number of Coded Intrusions

DATA STATUS OF VARIABLE NUMBERS 4-97

Integrity
4 5 6 7 8 9 10 11 12 13 14
Glazing
16 16 17 18 19 20 21 22 23 24 25
26 27 28 29 30 31 32 33 34 35 36
37 38 39 40 41 42 43 44 45 46
Intrusion
47 48 49 50 51 52 53 54 55 56 57
68 59 60 61 62 63 64 65 66 67 68
69 70 71 72 73 74 75 76 771 18 79
80 81 82 B3 B84 85 86
Steering Column/Wheel and Instrument Panel
87 88 B89 90 91 92 93 94 95 96 97

Data Status Codes:

(Blank) Correct

(1) Derived error

(2} Non-correctable error
(3} Correctable error

(4) Change—no error

(5) Sequencing error

{7} Incorrect edit override
(8} MDE error

(9) Unknown coded

(Rev. 1/96)




ACCIDENT RESEARCH DIVISION DATA

1986 VOLKSWAGEN GOLF 4-DOOR HATCH BACK



=~ U.S. Department of Transportation

i National Highway Traffic Safety EXTE RI 0 R VE H | C L E Fo R M NATIONAL ACCIDENT SAMPLING SYSTEM

Admlnlstratlon s CRASHWORTHINESS DATA SYSTEM

1. Primary Sampling Unit Number 3. Vehicle Number —

P

2. Case Number - Stratum /%5 O el n zﬂzﬁ’/f{_,, Uﬁ ?

VEHICLE IDENTIFICATION

VIN /VW}: AO/ 7@&_%0;_&_@;1 ModeIYear Ew_
‘Vehicle Make (specify): M@ ff&’ ?me Vehicle Model (specify): ﬁ)

LOCATOR

Locate the end of the damage with respect to the vehicle’s damaged center point or bumper corner for end
impacts or an undamaged axle for side impacts.

Specific Impact No. Location of Direct Damage N Location of Field L Location of Max Crush
A= - - - ”
/ (L8 fzwmm, = Ll por Py gt | ©f
feped ] Q;,ﬁ 70 o).

CRUSH PROFILE IN CENTIMETERS

NOTES: |dentify the plane at which the C-measurements are taken (e.g., at bumper, above bumper, at sill, above
sill, etc.) and label adjustments (e.g., free space).

Measure C1 to C6 from driver to passenger side in front or rear impacts and rear to front in side
impacts.

Free space value is defined as the distance between the baseline and the original body contour taken at
the individual C locations. This may include the following: bumper lead, bumper taper, side protrusion,
side taper, etc. Record the value for each C-measurement and maximum crush. j /

, Nt Syeweidd g
Use as many lines/columns as necessary to describe each damage profile. o

Speciﬁc Direct Damage
Impact Plane of Impact Width Max Field C, C, C, C, Cs Cs +D
Number | C-Measurements (CDC) Crush L

%w&wi?{iﬁ«—‘ | Sl |/
. 719
7

[ 1realterd| 7 1. [7) B F1A|3 (<16 | 7 1%

=25
5

L4

_m,r?&m.. f o Yo
LL

| |feer binprie) 71 (e VSOly9 (/3 a1 IS 117101 "'”5;(/

v'"

H'3 Form 435A (Rev. 1/96)

a7/



Wheelbase
Overall Length
Maximum Width
Curb Weight
Average Track
Front Overhang

Rear Overhang

e
Undeformed End Width 4 1.% inches x 2.54

Engine Size: cyl./displ.

ORIGINAL SPECIFICATIONS WORK SHEET

__7_Zé inches x 2.54
_/ﬁg_i inches x 2.54
___é_'i_ﬁd inches x 2.54
_é,j_&’_’zj pounds x .4536

___._\jké inches x 2.54

inches x 2.54 =

inches x 2.54 =

——_____ccC x .001 =
CID x .0164 =




> National Accident Sampling System-Crashworthiness Data System: Exterior Vehicle Form

VEHICLE DAMAGE SKETCH
TIRE—WHEEL DAMAGE ORIGINAL SPECIFICATIONS WHEEL STEER ANGLES

Page 2d

MEASUREMENTS IN CENTIMETERS

HREA

._L“LJT

NOTES:

Bumper corner__ 74/
Stringline__ 5.2

Bumper corner S £

Original
Bumper height L

=

a. Rotation physically b. Tire ,,?L/ {For locked front wheels or
restricted deflated Wheelbase ___7______ cm displaced rear axles orlly)
RF 2 RF 2 Overall Length [/0/ cm E::: i —_ g
LF 2 LF FZ Maximum Width /é@ cm RR = o
ERR ir‘ EI': Z Curb Weight /D5 "S’; kg A __.s_d.._ °

) t *
Average Track / 5/ 3 cm fthin egrees
(1) Yes (2} No {8) NA (9} Unk. Front Overhang &3 cm DRIVE WHEELS
JYPE OF TRANSMISSION Rear Overhang 7/ cm FWD ORWD 0O 4WD
‘%"a“”a’ B Automatic Undeformed End Width (2 /52 ¢m pp——
ND SHIFT > 10 CM . . . 7 pproximate
O Yes §(No Engine Size: cyl./displ. ‘ L Cargo Weight kg

L POST-CRASH

p?l.{ Z

__74>_Bumper corner
7 7 _Stringline

POST-CRASH

=%

Stringline 2/

Sketch new perimeter and cross hatch direct damage and single hatch induced damage on all views. Annotate observations which might be useful in
reconstructing the accident (e.g., grass in tire bead, direction, of striations, scuff on sidewalls, stc.}. If pulling trailer, sketch type of trailer and damage
received on the back of this page.
Annotate any damage caused by extrication such as component removal by torching, prying, or hydraulic shears.

Bumper corner

XY stringiine

HS Form 4358 (2d) {1/96)
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v

i CDC WORKSHEET

CODES FOR OBJECT CONTACTED

{01-30) — Vehicle Number {67) Fence
(68) Wali
Noncollision {59) Building
(31} Overturn — roliover {excludes end-over-end} (60) Ditch or culvert
(32) Rollover—end-over-end {61) Ground
(33) Fire or explosion {62) Fire hydrant
{34) Jackknife (63) Curb
{35) Other intraunit damage (specify): (64) Bridge

(68) Other fixed object (specify):

{36) Noncollision injury

(38) Other noncollision {specify): (69) Unknown fixed object
{39) Noncollision — details unknown Collision with Nonfixed Object
{70} Passenger car, light truck, van, or other
Collision With Fixed Object vehicle not in-transport
(41) Tree {< 10 cm in diameter) (71) Medium/heavy truck or bus not in-transport
(42) Tree {> 10 cm in diameter) (72) Pedestrian
{43) Shrubbery or bush (73} Cyclist or cycle
{44) Embankment (74) Other nonmotorist or conveyance
(45) Breakaway pole or post (any diameter) (75) Vehicle occupant
(76) Animal
Nonbreakaway Pole or Post (77) Train
{50) Pole or post (< 10 cm in diameter) (78) Trailer, disconnected in transport
(51} Pole or post (> 10 cm but s 30 cm in {79) Object fell from vehicle in-transport
diameter) (88) Other nonfixed object (specify):
(52) Pole or post (> 30 cm in diameter)
{53) Pole or post {diameter unknown) (89} Unknown nonfixed object
{54) Concrete traffic barrier (98) Other event (specify):
{65) Impact attenuator
(56) Other traffic barrier (includes guardrail) (89) Unknown event or object
(specify):

DEFORMATION CLASSIFICATION BY EVENT NUMBER

4) (5)
Accident (1) (2) Specific Specific (6)
Event Direction Incremental {3) Longitudinal  Vertical or Type of 7
Sequence Object of Force Value of Deformation or Lateral Lateral Damage Deformation
Number Contacted {degrees) Shift Location Location Location Distribution Extent

o/ 0O/ /180 oo B 2 & W o




" National Accident Sampling System-Crashworthiness Data System: Exterior Vehicle Form

B COLLISION DEFORMATION CLASSIFICATION

HIGHEST DELTA "V"

Page 4

Second Highest Delta "V"

12. 13. 14. 15.

HIGHEST DELTA "V*

Accident (4) {5) (6)
Event (1) (2) {3) Longitudinal  Vertical or Type of (7)
Sequence Object Direction Deformation  or Lateral Lateral Damage Deformation
Number Contacted of Force Location Location Location Distribution Extent
. Ol 5./t 6 Db 1.5 8.7 9. & 0. W . O/

16.

» CRUSH PROFILE IN CENTIMETERS

The crush profile for the damage described in the CDC(s) above should be documented
in the appropriate space below. (ALL MEASUREMENTS ARE IN CENTIMETERS.)

17.

18.

19.

27. Direct Damage Width
(For highest severity impact)
Code to the nearest centimeter
{250) 250 centimeters or more
(999) Unknown

©0o7f

20. 21. 22,
L C, C, C, C. Cs Ce +D
) - | &
M52 00 pod o003 pp5 coL 027 T 0Y
Second Highest Delta "V"
23. 24. 25,
L c, C, C; C, C; Cs +D
+
26. Undeformed End Width o 28. Original Wheelbase
(Coded when highest severity / ‘S 02 Code to the nearest _d LZ 7
impact is an end plane impact.) centimeter
Code to the nearest centimeter (650) 650 centimeters or more
(250) 250 centimeters or more (99 nkpown hy
(998) No highest severity end plane impact _‘%—i. 5 inches X 2.54 = _2:/___/¢:entimeters
(999) Unknown
29, Original Average Track Width

L A3

Code to the
nearest centimeter

(185) 185 centimeters or more
(999) _Unknown /
, w inches X 2.64 = _/ _Z_\;_ centimeters
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30.

31.

32.

33.

34.

Are CDCs Documented
but Not Coded on The
Automated File?

(0) No

{1) Yes

Researcher's Assessment of Vehicle
Disposition

{0) Not towed due to vehicle damage
(1) Towed due to vehicle damage

(9) Unknown

Is This A Multi-Stage Manufactured Vehicle

And/Or A Certified Altered Vehicle?

{0} No post manufacturer modifications

{1} Yes - post manufacturer modifications
{specify):

{(Include photograph of CERTIFICATION
PLACARD in case report)
(9) Unknown if vehicle is modified

Fire Occurrence
(0} No fire

Yes, fire occurred
(1) Minor

{2} Major

(9) Unknown

Origin of Fire

(0) No fire

(1) Vehicle exterior (front, side, back, top)

(2) Exhaust system

(3) Fuel tank (and other fuel retention
system parts)

(4) Engine compartment

(6) Cargo/trunk compartment

(6) Instrument panel

(7) Passenger compartment area

(8) Other location (specify):

(9) Unknown

o

o

0

FIRE OCCURRENCE

O

/A

35. Location of Fuel Tank-1 Filler Cap
36. Location of Fuel Tank-2 Filler Cap

(0)
(1
{2)
(3)
(4)
(5
(6)
(7)

(8)
(9)

37. Type of Fuel Tank-1
38. Type of Fuel Tank-2

(0)
(1)
(2)
(9)

39.
40.

(0)
(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)
{9

41. Damage to Fuel Tank-1

42,
{0)
(m
(2)
{3)
(4)
(5)
(6)
(7
(8)
(9)

Location of Fuel Tank-1
Location of Fuel Tank-2

Damage to Fuel Tank-2

2

No fuel tank

On back plane

Aft of center of the rear wheels (rear axle)
on left side plane

Aft of center of the rear wheels (rear axle)
on right side plane

Forward of center of the rear wheels (rear
axle) on left side piane

Forward of center of the rear wheels (rear
axle) on right side plane

Over the center of the rear wheels (rear
axle) on left side plane

Over the center of the rear wheels (rear
axle) on right side plane

Other {specify):

Unknown

&
No fuel tank (electrical vehicle)
Metallic

Non-metallic
Unknown

.

o
No fuel tank
Aft of center of the rear wheels (rear axle)
centered
Aft of center of the rear wheels (rear axle)
left side
Aft of center of the rear wheels (rear axle) .
right side
Forward of center of the rear wheels {rear
axle) centered
Forward of center of the rear wheels [rear
axle) left side
Forward of center of the rear wheels (rear
axie) right side :
Over center of the rear wheels (rear axle)
Other {specify):
Unknown

/
[2)

No fuel tank

No damage to fuel tank
Deformed, no seam failure

Deformed, with a seam failure
Punctured

Lacerated {ripped)

Abraded {scraped)

Filler neck separation from the fuel tank
Other damage (specify):
Unknown
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43. Leakage Location of Fuel System-1 L 47. Is This Vehicle Equipped With More Than _0_
~ Two Fue! Tanks?
44, Leakage Location of Fuel System-2 Y {0) No (one or two tanks only)
(0) No fuel tank
(1) No fuel leakage Yes - More Than Two Tanks
(1) Yes -- no_ damage to any tank or filler
Primary Area Of Leakage cap and no fuel system leakage
(2) Tank {2) Yes -- no damage to any tank or filler
(3) Filler neck cap but there is fuel system leakage
(4) Cap (specify leakage location):
(5) Lines/pump/filter
(6) Vent/emission recovery {3) Yes -- damage to an additional tank or
(8) Other (specify): filler cap and there is fuel system leakage
(9) Unknown {specify the following):
Type of tank

K 2" Tank location
,4} Filler cap location
0 Q Tank damage

Location of leakage

45. Fuel Type-1

46. Fuel Type-2

Type of fuel
Single Fuel Type (9) Unknown if more than two tanks
(00} No fuel tank
(O1) Gasoline
(02) Diese!
(03) CNG (Compressed Natural Gas) COMMENTS

(04) LPG (Liquid Petroleum Gas) also
known as Propane

(05) LNG (Liquid Natura! Gas)

(06) Methanol (M100 or M85)

(07) Ethanol (E100 or E85)

(08) Other (Hydrogen or others} {specify):

Electric Powered or Electric/Solar
Powered Vehicles

(10} Lead Acid Battery

(11) Nickel-fron Battery

(12) Nickel-Cadmium Battery

{13) Sodium Metal Chioride Battery
{14) Sodium Sulfur Battery

(18} Other (Specify):

(98) Other Hybrid (specify):

(99) Unknown fuel type

“** STOP: IF THE CDS APPLICABLE VEHICLE WAS NOT TOWED ***
(GV10=0)
DO NOT COMPLETE THE INTERIOR VEHICLE FORM.




* U.S. Department of Transportation

National Highway Traffic Sefety
_ Administration

. EXTERIOR VEHICLE LOG

NATIONAL ACCIDENT SAMPLING SYSTEM
CRASHWORTHINESS DATA SYSTEM

TO BE COMPLETED BY TEAM

O o ph W N

. PSU Number

. Case Number—Stratum

. Researcher Completing Form
. Vehicle Number

. Date Vehicle Inspected / /

. Number of Exterior Vehicle Slides

14. Number of Coded CDCs {0,1,2)

15. Number of Coded Crush Profiles (0,1,2)

TO BE COMPLETED BY ZONE CENTER

10.

11.

12.

13.

. Applicable Precrash Measurements

(0) Not applicable

(1) Substandard - beyond researcher control
(2) Substandard

{3) Standard

. Reference Line Placement

{0) Not applicable {e.g. rollover}

(1) Substandard - beyond researcher control
(2) Substandard

{(3) Standard

. Impact Damage Documentation

{0} Not applicable

(1) Substandard - beyond researcher control
(2) Substandard

(3) Standard

Quality Of Vehicle Damage Sketch

{0) Not applicable (e.g., repaired vehicle)
{1} Substandard - beyond researcher control
(2} Substandard

(3) Standard

Exterior Slides Subject Quality

{0} Not applicable

(1} Substandard - beyond researcher control
(2) Substandard

(3) Standard

Exterior Slides Quality

{O) Not applicable

{1) Substandard - beyond researcher control
{2) Substandard

{3) Standard

Primary Error Source (Vehicle Plane)}
{O) No error

{1) Front

{2) Side (left or right)

(3) Back (rear)

(4) Top

{6) Undercarriage

{8) Other (specify):

DATA STATUS OF VARIABLE NUMBERS 4-47
Highest CDC

4 5 6 7 8 9 10 11
Secondary CDC
12 13 14 15 16 17 18 19
Highest Crush Profile
20 21 22
Secondary Crush Profile
23 24 25
26 27 28 29 30 31 32 33 34 35 36
37 38 39 40 41 42 43 44 45 46 47

Data Status Codes:

(Blank) Correct

{1) Derived error

{2) Non-correctable error
{3) Correctable error

(4) Change—no error

(5) Sequencing error

{7) Incorrect edit override
{8) MDE error

{9) Unknown coded

IF THIS VEHICLE WAS NOT TOWED (I.E., GVO9+# 1), DO NOT COMPLETE THE
INTERIOR VEHICLE LOG

{Rev. 1/96)



