














“The vertical location classifications are “A”, “H", “E”, “G", “M", “L”, snd
“W*_ The “W” character i reserved for tire and wheel impacts and must be -
used in conjunction with an “F”, “B”, “L”, or “R" in Column 3. Characters
“A” “H", and “E” in Column 5 are combinations of “G”, “M", and “L", as
follows:

The lateral location classifications are “D”, “L”, “C”, “R”, “Y", and “Z".
These characters have been transferred to Column 5 from Column 4 and
retain all definitions associated with Colump 4 (that is, “R”, “C”, and “L" are
equal thirds, etc.).

User's Note—Caution must be exercised wheg comparing Column 5 of
CDC classifications generated in accordance with J224a and CDC classifica-
tions gtneralcd in accordance with J224 MARSO. There as two different “L”
characters in Column 5 of 224 MARBSO; one for lateral location classifications
when Column 3 is “T™ or “U”, and one for vertical location classifications
when Column 3 is “F”, “B”, "L”, or “R". Neither “L"” is identical to the “L”
of Column 5 in J224a.

The first “L” (lateral axis) referred to in preceding paragraph, is new in
Column 5 and designates Top, “T”, or Underside, **U”, damage within the
left ¥, of either of the “T” or “U” projected lateral surfaces.

The second “L" (vertical axis) designates “F”, “B", “L", or “R" damage in
a vertical area around the vehicle defined by the top of frame, frame, and
bottom of frame including projecting undercarriage structure but ucluding
whecls.. Vehicles without frames are assumed to have equivalent structure in
the same general area as vehicles with frames wd the v:mcal “L" arcas are
treated in the same manner. Undercarriage | are d 1
in the expression so the redundant “X” ch: was dropped. A “W” was
added to permit description of damage exclusively to the wheels.

A2.5 Column 6: General Type of Damage mm’buuon lnd Clnuﬁu-
tion Code—This character of a classification exp
description of the type ofdamnge sustained by the vehlde Use of the d.\magc
distribution ch is ill d with the followi

To differentiate deformation which includes the cnrner of the vehicle is
long\(udmal and lateral impacts, use the “S", “E”, or “W" classifications. The
examples in Table A-2 describe impacts at the right front corner. Note that
the FRES classification and associated definition are not intended to describe
a sideswipe. This specific classification describes a narrow fronxal impact
OCCuleng at the corner area:

TABLE A-2

Cl L Width of Det ion From Side Surfoce

>>0-4 in {100 mm)—principolly shest metol
>4-16 in (100-£10 mm}—wheel ond sapension
>16in (410 mm)—wide orea
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In Table A-2, it should be noted that the “E" or corner classification in
Column 6 must involve the corner area of the vehicle. The contact pattem
must initiate or end at the corner, and then extend for more than 4in
{100 mm), but not more than 16 in (410 mm), across the end or along the side
of the vehicle. “N" may also be used following “FRE" in this example if the
contact arca does not include the corner, and if it satisfies the previous criteria
for “N” (that is, 16 in (410 mm) or less in width).

Columns 3-6 of CDC classifications are used for clarification. Fig. A-3
shows the three types of damage patterns given in Table A-2; three similar
damage patterns to the right front side; and six corresponding damage pat-
terns to the left rear corner area. The indicated classification system-is appro-
priate for deformation at any corner of the vehicle, and for directions of
principal force from the front, rear, or side directions.

The “S” character may be used in three distinct types of impacts defined as
follows:

A. Narrow End or Side Engag This damag fi ion is
shown in Fig. A-3 as “FRES”, “RFES”, “BLES”, and “LBES”. For this
impact type:

\{

—
— e
H- e
T i 8 1
]

F

-
»

A

'FIG. A-3

1. Initial engagement is 4 in (100 mm) or less at the end or side surface
starting at the comner.

2. The direction of force is within 30 deg of cither the longitudinal axis
(end engagement) or lateral axis (side engagement) of the vehicle.

3. The g pattern subseg to the initial contact area
exhibits sideswipe characteristics (that is, no pocketing).
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With the “FRES" classification, that is, for example, initial frontal engage-
ment does not extend beyond a point located 4 in (100 mm) to the left of the
front right corner, the direction of force is within 30 deg of the longitudinal
axis of the vehicle, and the impact does not pocket in the front suspension
area. If the latter circumstance (pocketing) does occur, the classification is
more appropriately described as, “FREE™.

B. Classic Sideswipe: For the classic sideswipe (that is, “RD_S" or

“LD.S"):

1. There is no significant contact to the end structures (front or rear
surface area).

2. The direction of force is within 30 deg of the longitudinal axis of the
vehicle (11, 12, 1, or 5, 6, 7 o'clock directions).

3. The extent code (Column 7) does not exceed Zone “3".

4. The damage pattern along the side of the vehicle exhibits low
deceleration potential (low energy dissipation characteristics).

The “S" character must be used in this circumstance. If a violation of the
direction of force, extent zone, or damage pattern definitions occurs, the
configuration is coded as a side impact, and the “S™ character is not used.

C. Classic Endswipe: Similar ideration is given to the classic end-
swipe

1. There is no significant contact to the side structure (that is, left or
right side surface area). N
2. The direction of force is within 30 deg of the lateral axis of the
wvehicle (that is, 2, 3, 4, or 8, 9, 10 o'clock).
3. The extent code (Column 7) does not exceed Zone 3 for vans front
or rear) or station wagons (rear) and Zone 1 for other body styles.
4. The damage patiern along the front (or rear) of the vehicle exhibits
low deceleration potential (that is, low energy dissipation characteristics).
The “S” character must be used in the above circumsiances. If a violation
of the direction of foree, extent zone, or damage pattern definitions occurs, the
configuration is coded as a front or rear impact and the “S" character is not

The “O” character is used exclusively to describe rollover damage in

Column 6. A rollover is defined as a rotation of at least 90 deg about either the
longitudinal or lateral axis of the vehicle. Only one rollover classification may be
applied to a vehicle, in a specific accident sequence, regordless of the damage or number of
rolls.
If the “K” character is used, two CDC classifications are required to
describe a single continuous impact. This character is not intended for frequent use.
The primary intent of “K” is to describe those instances where an initial wide
impact configuration changes t0 a second impact type, producing a step
function deformation pattern. The impact configuration associated most
frequently with this pattern is the wide frontal impact (that is, “FLEW",
“FYEW", “FZEW", or “FREW"). As the frontal structure is collapsed rear-
ward 1o areas of increased stiffness, vehicle rotation is induced. The latter
mechanism results in a significant decrease in the width of the contact area as
damage extends rearward. With an “FYEW" classification, the resultant
damage pattern will appear as if the vehicle sustained an initial frontal
impact, involving up to two-thirds of the frontal structure, followed by a
sideswipe of the left side. Two CDC classifications are required to describe this
damage accurately. The “W" character is replaced with a “K”, changing the
“FYEW" classification to “FYEK". A second CDC, such as “LYES", is used
to describe the sideswipe damage.
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Note that the “S™ character in Column 6 is generally used in the second
CDC. The second damage pattern, however, may occasionally be better
represented by a side impact classification rather than a sideswipe.

Usen’s Note—The “K" character discussed above was not available in
J224a. It is, however, directly comparable to the “W™ character in either
J224a or J224 MARS0. The “K" character has the same connotation as the
“W?”. The major significance of “K” is that it indicates that two CDC
classifications have been :sngmd to the subject vehicle. Unlike other instances

of multiple CDC , the CDC's assigned to the subject
vehicle did not occur in separate impacts. Whenever the “K" is used, two
CDC classifications have been assigned to a single impact se-
quence.

A2.6 Column 7: Deformation Extent—The extent zone is determined by
dimensioning direct damage, parallel 10 the measurement axis specified by
Column 7 of the CDC. This axis is always perpendicular to the orthogonal
plane specified by the first alphameric character (that is, Column 3) of the
CDC (see Table A-1). It is incorrect to use the direction of force to determine
the direction of the crush . If “F is selected for Column 3, crush
is measured paraliel to the longitudinal axis of the vehicle, even if the direc-
tion of force is 3 o'clock. If “L” is selected for Column 3, the measurement
used to determine the extent is made panl]el to the lateral axis of the vehicle.
Theﬁ-rtlml undamaged area of the vehicle is used as a reference for dimen-
nom. Crush measurements are obtained by noting the difference between

d and d di jons (crush with respect to
CDC .pphcauon m concerned with direct contact damage and are not to be
ined with i d damage noted for many impact conﬁgunnom) Crush

and extent do not necessavily describe the same point on the vehicle. Extent is a mathemat-
ical determination of which zone the crush extends into, beginning with Zone l. For
le, a crush d ination of 14 in {355 mm), with a CDC of 12.FDEW_.
fora vehn:k with the first 5 zones of 12 in (305 mm) each, is classified with an
extent Zone “2" (12-FDEW?2). However, a crush determination of 11in
(280 mm), with a CDC of 12-FDMW._ for the same vehicle zone lengths, is
‘classified with an extent Zone “1”, even though the crush may end at the
same distance from the rear reference as the 14 in (355 mm) measurement
noted above.

Upper body wehicle structure (that is, “G” in Column 5) damage, such as
12-FDGW._., has extent codes beginning at Zone 6 and is not treated in the
same manner.

Extent zones are defined in Figs. 6-9 of 224 MARBSO. Note that front, side,
and top extent zone definitions are uniform for all vehicle types, as follows:

EXTENT
TYPE ZONE(S) DEFINITION
FRONT 1-5 Five cqua.l zones d ined along the li

by dividing the longitudi from the
front most point of the vehicle to the center of the
base of the windshield by “5”.

6 Longitudinal width of windshield.

78 Two equal zones determined by dividing the dis-
tance between the windshield top molding and the
front door latch pillar (that is, B-pillar) by “2”.

9 Contains all crush extending rearward of the front
door latch pillar.
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SIDE 1 Lateral distance berween maximum side protru-
sion and base of side glass.

2 Lateral distance between base of side glass and top
of side glass.

3-8 Six equal zones determined by dividing the lateral
width of the top (side rail to side rail) by “6".

9 Contains all crush extending beyond the side rail
opposite of the impact location.

TOP 1 Surface scratching and abrading.

2 Vertical distance between the top surface and the
side rail.

3-5 Three equal zones determined by dividing the
vertical height of the side glass by “3".

6-8 Three equal zones determined by dividing the

vertical distance between the base of the side glass
opening and lower edge of the rocker panel by “3”.
9 Contains all crush extending below the level of the
rocker panel.
Although not specifically stated in J224 MAR 80, Undercarriage Extents
are dc(cnnined by reversing extent codes for the Top Extent. Zone 1 is surface
ing and abrading of the undi Tiage Zone 2 is Top
Extent Zone 8; Zone 3 is Top Extent Zone 7, etc. Rear Extent Zones vary with
vehicle type and are determined as follows:
VEHICLE EXTENT

TYPE TYPE ZONE(S) DEFINITION
PASSENGER REAR 1-5 Five equal zones determined by
CAR dividing the longitudinal dis-

tance between the center of the
rear bumper and the center of
the base of the backlight by “5".

6 Longitudinal width of the back-
light.
78 Two equal zones determined by

dividing the distance between
the backlight top molding and
the front door latch pillar (B-pil-
lar) by “2".

9 Contains all crush extending
forward of the front door latch
pillar.

STATION REAR 1 Longitudinal _di b
WAG./VAN the center of the rear bumper
and the base of the backlight.

2 Longitudinal width of the back-
light.

3-8 Six equal zones determined by
dividing the longitudinal dis-
tance between the backlight top
molding and the front door latch
pillar by “6”.
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9 Contains all crush extending
forward of the front door latch

pillar.
PICKUP REAR 1-8 Eight equal zones determined by
TRUCK dividing the longitudinal dis-

tance between the rearmost pro-
jection (bumper, if installed) and
the front door latch pillar

by “8".

9 Contains all crush extending
forward of the front: door latch
pillar.

Uszen’s Note—For vehicles sustaining similar damage, the extent code may
differ by one zone with very small differences in crush measurements (that is,
fractions of an inch). Damage which occurs on a zone dividing line could be
classified ly by the code designating cither zone. Also, if the damage is
not extensive or significant in one of the two zones, that zone could possibly be
overiooked by the classifier. These differences, although not intended, and not
the general rule, should be of concern to the user, since they may exclude
useful data.
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APPENDIX C: OLDMISS USERS GUIDE

c.1 Overview

The Missing Vehicle Algorithm program can be used
to reconstruet vehicle collisions and  obtain
delta-V estimates when complete damage measure-
ments are available for only one of the two

vehicles involved.

The program logic is based on several assumptions
and procedures found in the CRASH3 program for
accident reconstruction. The Missing Vehicle
Algorithm can be applied, however, to cases which
do not meet all of CRASH3's data requirements.

The algorithm of this model begins with a compari-
son of the known and unknown vehicle stiffness
parameters. The applicable parameters are selec-
ted from a table of values contained in the CRASH3
program, according to a stiff-ness category
specified by the user. The relative stiffness of
the vehicle with measured damage and the unknown
vehicle is determined according to the collision
geometry to predict a damage pattern on the
unknown vehiele, according to the physical prin-
cipal that equal and opposite forces are
experienced by the two colliding bodies.
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After the program estimates a damage pattern for
the unknown vehicle, the velocity changes under-
gone by each of the two vehicles are calculated
using the CRASH3 logic, based on the plan view
damage area, first moment of the damage area about
the undeformed surface line, and the stiffness
parameters A and B. The stiffness parameter G
does not appear in tabular form within the pro-
gram, but is calculated as a function of A and B

as discussed in Section 2.2.3.

This program is based on two BASIC language
programs developed by MGA Research Corporation
under contract to the National Highway Traffic
Safety Administration. These programs, entitled
OBSCOL and FRCOL, are documented in Department of
Transportation Publication No. DOT HS-805 742,
Final Report on Contract No. DTNH22-80-C-07065.
The purpose of the project was to increase the
number of investigated accidents for which a
delta-V could be estimated in the National Crash
Severity Study. The aforementioned report should
be consulted for additional technical background

on the missing program algorithms.
OLDMISS bears a close relationship to the CRASH3

computer model for accident reconstruction. The
vehicle stiffness parameters, the solution for
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velocity change as a function of residual damage
crush, and the conventions for measuring crash
damage are identical to those used by CRASH3.

OLDMISS is an interactive FORTRAN language
program. It is quite straightforward to operate,
particularly for a user experienced in accident
reconstruction or familiar with the CRASH3
program. The terminology has been selected to
follow CRASH3.

The next section lists the data requirements of
OLDMISS. General operating instructions are
provided in Section 3. The is followed by a more
detailed explanation of each input section in
Section 4. Two sample runs are reproduced in
Section 5 to serve as illustrative examples.

c.2 Data Requirements

This section details the data which is necessary
to use OLDMISS successfully. Size and stiffness
categories must be entered for both vehicles.
Vehicle weights are desirable but not essential,
since default values are stored by size category
within the program. The approximate heading at
impact of both vehicles must be known for proper
program operation. The damaged area of each
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vehicle must be specified to lie along one of the
four vehicle surfaces--front, right, back, or
left.

For the vehicle on which the damage has been
measured, the conventional CRASH3 damage dimen-
sions are required. These items include the
damage width; the damage midpoint offset; the
principal direction of force; and 2, 4, or 6
equally spaced crush depth measures.

For the missing vehicle, the one for which damage
measurements are unavailable, an estimate of the
damage midpoint offset must be made. A zero value
is acceptable for this estimate.

The complete set of required data items is listed
in Table C.1. Table C.2 is a sample data collec-
tion form which could be used to assemble the

information required for a program run.
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TABLE C.2

DATA COLLECTION FORM
PROGRAM OLDMISS

1. TITLE

2. VEHICLE SIZE CATEGORY # 2
3. STIFFNESS CATEGORY # °?
4. WEIGHTS (@ IF UNKNOWN) # 2
5. HEADING ANGLES AT IMPACT #1 I7)
6. DAMAGED AREA (F, L, R, B) #1 °?

7. FOR WHICH VEHICLE IS DAMAGE KNOWN?  #1 OR #2

8. DAMAGE WIDTH FOR KNOWN VEHICLE- ( INCHES)

9. NUMBER OF CRUSH MEASUREMENTS FOR KNOWN VEHICLE
10. ENTER CRUSH MEASUREMENTS FOR KNOWN VEHICLE

11. ENTER DAMAGE MIDPOINT OFFSET FOR KNOWN VEHICLE
12. ENTER PDOF FOR KNOWN VEHICLE DEGREES
13. ESTIMATE DAMAGE MIDPOINT OFFSET FOR UNKNOWN VEHICLE
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c.3 Detailed Instructions

This section explains how to answer each of the
program's request for input. The text of each
question is presented, followed by a brief
explanation and any appropriate notes. The
questions are treated in the order in which they

are presented to the user at a terminal.

The conventions used to describe and measure
vehicle damage are identical to those used by the

CRASH3 accident reconstruction program.

ENTER AN IDENTIFYING TITLE

Up to 80 characters of any type may be entered to
identify the particular case being processed.
This title is printed at the beginning of the
output listing.

ENTER A SIZE CATEGORY FOR EACH VEHICLE

The vehicle size category is an integer code which
may range from 1 to 7. These codes denote groups
of similar size vehiéles which are considered to
have similar dimensions for the program
calculations. The size categories are patterned
after the CRASH3 categories shown in Table 1.1.
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ENTER A STIFFNESS CATEGORY FOR EACH VEHICLE

The vehicle stiffness category is used to place
each vehicle into a group of vehicles sharing
similar stiffness properties.

Enter an integer between 1 and 7 for each vehicle
in the collision. Table 1.2 is a guide to
selecting the appropriate category.

ENTER VEHICLE WEIGHTS, OR ZERO IN UNKNOWN

The vehicle weights, in pounds, should be
entered. They may range from zero to 10,000 1lbs.
If a zero value is entered, or if the space is
left blank, a default value will be substituted by
the program. The default value selected is based
on the size category previously entered. Note
that in order to choose the default value for
Vehicle 1 when a known value is entered for
Vehicle 2, a zero must be entered for Vehicle 1.
Thus, if the user responds:

24100 , a default value will be selected for
Vehicle 1. A blank résponse will generate default
values for both vehicle weights.
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ENTER VEHICLE HEADING ANGLES AT IMPACT, IN DEGREES

The vehicle heading angles are measured in degrees
from any space-fixed reference coordinate system
which is convenient to measure from. These values
may range from 360 to -360 degrees. It is not
necessary to use one vehicle heading as the ze}o
reference, though this method often proves

convenient.
ENTER A CODE FOR THE DAMAGED AREA OF EACH VEHICLE.
F = FRONT, L = LEFT, R = RIGHT, B = BACK

Enter the appropriate letter code for each of the
two vehicles. These codes are identical to the
third column of the Collision Deformation Classi-
fication (CDC) used by the CRASH3 program. Be
careful not to confuse R (right side)} and B (back

or rear).

FOR WHICH VEHICLE IS THE DAMAGE KNOWN?

Respond to this question with a 1 or 2, depending
on which vehicle the measured damage data is

available for. The program results are listed in
vehicle number order.
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ENTER DAMAGE WIDTH IN INCHES FOR KNOWN VEHICLE

This measurement is identical to the damage width
L used by the CRASH3 program. L is always
positive and may be as large as the full width or
length of the vehicle. Any width entered which
exceeds the vehicle dimension on the damaged side
by more than 10% will be rejected by the program
logic. This 10% allowance is designed to allow
for variation around the standard dimensions for
each size category. Figure 1.18 ,displays the
damage width measurement graphically.

ENTER NUMBER OF CRUSH MEASUREMENTS FOR KNOWN
VEHICLE

Two, four, or six equally spaced damage depth
measurements must be entered as input to the next
question. Respond to this question with a number
indicating the number of values which are
available. If more values are entered than
speéified, the superfluous one will be ignored.
If fewer values are entered than specified, the
remaining values will be set to zero.



ENTER 4 CRUSH MEASUREMENTS FOR KNOWN VEHICLE.

Enter the proper number of crush measurements as
indicated in response to the previous question.
All values should be positive and entered in
inches. These measurements are identical to the
damage depth or C values used by the CRASH3 pro-
gram, Figure 1.18 indicates the source of the C

values.
ENTER DAMAGE MIDPOINT OFFSET FOR KNOWN VEHICLE

The damage midpoint offset refers to the distance
in inches between the mid-point of the damage
width and the midpoint of the vehicle surface on
which the damage occurred. This value is signed
with positive values running to the front and
right halves of the vehicle surfaces. This value
is identical to the D value employed by the CRASH3

program.

ENTER THE PRINCIPAL DIRECTION OF FORCE FOR KNOWN
VEHICLE IN DEGREES, (-360 < x < 360)

The principal direction of force is measured in
degrees, relative to the vehicle heading angle, as

in the CRASH3 program. Positive and negative



values are equally acceptable in the range -360 to
360.

ENTER ESTIMATED DAMAGE MIDPOINT OFFSET FOR UNKNOWN
VEHICLE

In response to this questions, the user must enter
an estimate of the damage midpoint offset (D)
value for the vehicle whose damage measurements
are not available. The response should be in
inches following the sign conventions mentioned
above and diagrammed in Figure 1.18. If the
estimated D value is such that the program-
calculated unknown damage width would extend
beyond a corner of the unknown vehicle, the
entered D value will be adjusted to correct this
discrepancy, and a message displaying the extent
of the correction will appear in the program
output, For this reason, it is not harmful to
choose a D value which extended nearly to a
vehicle corner, if it is suspected that the damage
extended to that corner. When the adjustment is
made to the D estimate, it will be set so that the
estimated damage width extends exactly as far as
the affected corner but not beyond.



OLDMISS Program Sample Run

ENTER AN IDENTIFYING TITLE
?malibu/pinto crash- pinto missing

ENTER A SIZE CATEGORY FOR EACH VEHICLE
2 2

ENTER A STIFFNESS CATEGORY FOR EACH VEHICLE
% 2

ENTER VEHICLE WEIGHTS, OR ZERO IF UNKNOWN
74621 3082

ENTER VEHICLE HEADING ANGLES AT IMPACT, IN DEGREES
?-30 30

ENTER A CODE FOR THE DAMAGED AREA OF EACH VEHICLE
F = FRONT, L = LEFT, R = RIGHT, B = BACK
2 f

FOR WHICH VEHICLE IS THE DAMAGE KNOWN?
7

ENTER DAMAGE WIDTH IN INCHES FOR VEHICLE 1
246

ENTER NUMBER OF CRUSH MEASUREMENTS FOR VHEICLE 1
26

ENTER 6 CRUSH MEASUREMENTS FOR VHEICLE 1
?4.0 5.5 7.0 10.2 12.1 14,8

ENTER DAMAGE MIDPOINT OFFSET FOR VEHICLE 1
20

ENTER THE PRINCIPAL DIRECTION OF FORCE FOR
VEHICLE 1 (IN DEGREES, -360 < X < 360)
730



ENTER ESTIMATED DAMAGE MIDPOINT OFFSET FOR
VEHICLE 2

2?0

INPUT COMPLETE-- THANK YOU.

TYPE = 1 A = 233.7 94.9 B = 49.9 71.1
L,T1,T2,CVALS 22.96 5.25 1.41 26.06 22.26
19.59 15.09 12.98 10.87

CFIX =0 0

ALPHA,F1,S1 = 30.000 -30.000 1.155 1.155 300.000
MISSING VEHICLE RECONSTRUCTION RESULTS
MALIBU/PINTO CRASH- PINTO MISSING

VEHICLE 1 DATA- FRONT DAMAGE KNOWN

SIZE CLASS: U4 STIFFNESS CLASS: U4
WEIGHT: 4621.0 LBS (2095.7 KG)

MASS:11.959 LB-SEC**2/IN (135.11 NT-SEC*¥2/CM)
RADIUS OF GYRATION: 3741.0 IN¥%2 (24135.4 CM**2)

DAMAGE LENGTH: 46.00 IN (116.8 CM)
DAMAGE OFFSET: 0.0 IN (0.0 CM)

DAMAGE DEPTH: IN (CM)
C1 4.0 10.2
c2 5.5 14.0
C3 7.0 17.8
c4 10.2 25.9
c5 12.1 30.7
cé 4.8 37.6

HEADING ANGLE: -30.0 DEG
PRINCIPAL FORCE ANGLE: 30.0 DEG
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FORCE: "35841.6 LBS (159423.6 NT)

ENERGY: 24650.3 FT-LBS (33418.1 NT)

DELTA-V RESULTS MPH (KPH)
RESULTANT: 12.37 19.90
LONGITUDINAL: -10.7M -17.24
LATERAL: -6.18 -9.95

‘VEHICLE 2 DATA- FRONT DAMAGE UNKNOWN

SIZE CLASS: 2  STIFFNESS CLASS: 2

WEIGHT:

MASS:
RADIUS

3082.0 LBS (1397.7 KG)

7.976 LB-SEC**2/IN (90.11 NT-SEC¥¥2/CM)
OF GYRATION: 2951.0 IN¥¥2 (19038.7 CM#¥2)

ESTIMATED DAMAGE DIMENSIONS--

DAMAGE LENGTH: 22.96 IN (58.3 CM)
DAMAGE OFFSET: 0.0 IN. (0.0 CM)
DAMAGE DEPTH: IN (CM)
ci 26.1 66.2
c2 22.3 56.5
c3 19.6 49.8
cl 15.1 38.3
c5 13.0 33.0
cé 9 27.6
HEADING ANGLE: 30.0 DEG
PRINCIPAL FORCE ANGCLE: -30.0 DEG
FORCE: 35841.6 LBS (159423.6 NT)
ENERGY: 3U4655.1 FT-LBS (46981.3 NT)
DELTA-V RESULTS MPH (KPH)
RESULTANT: 18.55 29.84
LONGITUDINAL: -16.06 -25.84
LATERAL: -9.27 14.92
ANOTHER RUN? (Y/N)
?

#U.S. GOVERNMENT PRINTING OFFICE: 1986 623-301/00506
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