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PRINCIPAL FORCE DlRECTlON——A/ | [

LOCATION OF DEFORMATION
SPECIFIC LONGITUDINAL OR LATERAL AREA
SPECIFIC VERTICAL OR LATERAL AREA
TYPE OF DAMAGE DISTRIBUTION
EXTENT OF DAMAGE

FIGURE 1—CLASSIFICATION CHARACTER CODES
References|

Applicable Publications—The following publications form a part of this specification to the|extent specified
herein. The|latest issue of SAE publications shall apply.

SAE PuBLjcATIONS—AVvailable from SAE, 400 Commonwealth‘Drive, Warrendale, PA 1509-0001.

SAE J224—Collision Deformation Classification
SAE Paper 700136—Collision Damage Severity Scale

Related Publication—The following publication isor information purposes only and is not g required part of
this documept.

SAE PuBLcAaTiION—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE Paper 810215—Collision Deformation Classification for Trucks

Classificatipn of Collision Damage

General Gujdelines—A TDC'is assigned to each impact sustained by the vehicle. Since many configurations
are found in over-the-road vehicles, the guidelines which follow define the number of clagsifications to be
assigned for a single continuous impact involving both the power unit and/or trailer(s).

As a genera
assigning se
even though separation of one or more of the units occurs during the rollover.

rule; articulated combinations should be treated as a single vehicle, utilizing one [TDC, rather than
ificati i ' ified with one TDC

Individual classifications may be assigned to each unit of multiple-unit vehicles involved in single continuous
impacts. Contact damage on one or more of the units must be from the same impact as follows:

a. Intra-unit damage, such as that generated by a jackknife or fifth wheel failure.
b. Multiple unit articulated combinations with damage extending beyond the first trailer or cargo area.
c. Cases where the trailer separates from the tractor prior to collision/rollover.

Damage to exposed cargo being transported by a heavy truck resulting from a collision with another vehicle or
object, without direct contact to the heavy truck or trailer, shall be classified 999999X, even though the impact
resulted in induced damage to the truck or trailer, or injury to an occupant.
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3.2

41

Unknown Classifications—If the damage pattern resulting from a specific impact is not defined, the TDC
"9999999" is assigned as an unknown classification. Whenever a portion of the classification is unknown, the
entire classification is considered unknown, and "9999999" is used.

The vehicle must have been inspected and/or photographed to be classified. Estimations of classifications
from police reports, third-party descriptions, etc., are not permissible due to the possible inaccuracies
associated with the estimates.

Reference System—Truck collision damage is classified in a three-dimensional system. Column 3, location
of deformation, defines an orthogonal set of axes for columns 4, 5, and 7 (as summarized in Figure 2).
Columns 1, 2, and 6 provide additional description. The concepts of left, right, forward, back, etc., are always

referenced frerm-the-drivers-position—irrespective-of-the-directionfrom-which-the-vehieledsveyed.
Column 3 Column 3 ORTHOGONAL AXES
Classifications Projected Column 4 Column § Column7
Plane
F,B,D,C,orV Lateral- Lateral Vertical Lengitudinal
Vertical
LorR Longitudinal- Longitudinal Vertical Lateral
Vertical
TorlJ Horizontal Longitudinal Lateral Vertical

FIGURE 2—REFERENCE SYSTEM

Columns 1 pnd 2: Direction of Principal Force—The .available codes in columns 1 and 2 arg¢ 00, 13, and the
hour sectorg from 01 to 12 (see Figure 3). Each hour sector contains 30 degrees of the 360 degree clock face.
A specific hour designation contains all resultant force directions of origin which are within 1p degrees to the
left or right df the indicated hour value, as shown.in*Figure 3.

" 12 of CLASSIFICATIONS

HORIZONTAL FORCES
10 02
01 07
02 08
qag 03 03 09
04 10
05 11

06 12

00

0s

07
06 INTRA-UNIT FORCE — 13

FIGURE 3—DIRECTION OF PRINCIPAL FORCE (COLUMNS 1 AND 2)

The entry "00" indicates the impact is not horizontal. This classification should be used whenever the resultant
force direction is more than 15 degrees above or below the horizontal plane of the vehicle.

A "13" classification indicates the contact damage generated by an event was intra-unit, such as a jackknife or
fifth wheel failure. This entry signifies more than one unit has been damaged. Each of those classifications will
be coded with a "13." The "13" is not used for load shifts and similar phenomena.
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4.2 Column 3: Location of Deformation—This character identifies the projected plane of the vehicle which
contains the deformation. Valid codes are illustrated in Figure 4 and shown in Table 1.

Iy
C v k
[ Forzg | N
e ) :
T T '

FIGURE 4—LOCATION ©F DEFORMATION (COLUMN 3)

TABLE 1—LOCATION OF DEFORMATION (COLUMN 3)

Location Classification
Front F
Right Side R
Left Side L
Back of Unit with Cargo B

Area (rear of trailer or
straight truck)

Back (rear of tractor)

|»] (I arN
rear-or-oao

Front of Cargo Area
Top
Undercarriage

cCH4H< P O

Characters F, R, L, B, D, C, and V are used to define damage to vertical surfaces of the vehicle. These
surfaces are often irregularly shaped. Therefore, specific characters are appropriate for classifying certain
damage patterns.

Override impacts where a portion of the truck structure intrudes over the basic structure of the other object or
vehicle require the appropriate end or side classification for column 3, and a specific override character in
column 6.
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The F projected area for horizontal force applications includes the windshield and items which are an integral
part of the top surface of the cab.

Tubular shaped cargo areas, such as tankers, project in both longitudinal-vertical (L or R) and horizontal
However, for purposes of uniform classification, these areas are considered to be in the

planes (T).

longitudinal-

vertical plane and damage on these surfaces is classified with L or R.

The D character is used for the rear area of tractors with or without trailers. The B character is used for the
rear area of units with cargo areas (rear of trailer or straight truck). Neither of these characters are used if the
damage is limited to the rear of the cab area.

The T charafter is defined as the top plane of the vehicle. This classification would berdsed
plane is invdlved and the resultant principal force direction is nonhorizontal.

The U charg
excluding th

resultant pri

Impacts inv

projected ar

Angular hor
in accordan

a. Ifth
b.

If th
dire
the
the

In rollover ¢
surfaces da
column 3 ar

a.

If th
detsg
12 @
45 ¢

The

cter is defined as the bottom plane of the vehicle (undercarriage), including all
tires and wheels. This classification is used whenever the appropriate area is
cipal force direction is nonhorizontal.

dlving only the tires or wheels are classified F, R, LyB) or D in column 3 as de
ba of initial contact.

igontal impacts (45 degrees), initially involving the'corner, should be classified F, H
¢e with the following guidelines (listed in a descending order of priority):

b projected area of initial contact can becdetermined, use the appropriate charactg
e projected area of initial contact, cannot be determined, use the principal fq
rmine the appropriate character. “If'the horizontal force direction is less than 45 ¢
‘clock or 6 o'clock directions, use F, B, D, C, or V. If the horizontal force directio
egrees, use Ror L.

b force direction cannat be determined with sufficient accuracy, use the projected
Lt contact to determine-the appropriate character. If the length of contact across th
Linit exceeds the Jength of contact along the side, use F, B, D, C, or V, respective
ength of contagt along the side is greater.

nfigurations; one TDC is assigned for rollover damage regardless of the number
Ixaged during the rollover. The recommendations for the selection of the appropri
as follows:

€ cargo area or

henever the top

projections, but
nvolved and the

termined by the

,L,B,D,C,orV

=

rce direction to
egrees from the
h is greater than

area of greatest
e front or rear of
ly. Use RorL if

of revolutions or
ate character for

than the initial contact.

b.
bas

is of the following recommendations (listed in the order of descending priority).

column 4.

T

he damaged surface of initial contact.

The angle of force in a vertical plane producing the damage at the corner to the surfaces.

first consideration is the selection of the surface or projected area with the greatest crush rather

If equal crush or equivalent damage exist on two or more surfaces, the selection will be made on the

The surface which involves damage to the cab or occupant perimeter generally denoted by P in

For

example, select T if the force direction is downward and within £45 degrees from the vertical axis.

Select U if the force direction is upward and within £45 degrees from the vertical axis.

Other

nonhorizontal angles of forces between the limits described in this paragraph require the selection of

L

or R for side rollovers or F or B in cases of unusual end-over-end rollovers.
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4. The projected area of largest contact. If the deformation area on the left or right side exceeds the
deformation area on the top, use L or R, respectively. Use T if the deformation area is larger on the
top.

4.3 Column 4: Specific Longitudinal or Lateral Area—The codes refer to either the longitudinal or lateral areas
of the vehicle as listed in Table 2 and illustrated in Figure 5.

TABLE 2—SPECIFIC LONGITUDINAL OR LATERAL AREA (COLUMN 4)

Areas of Vehicle Codes
End (Front or Rear)
Left L
Center C
Right R

Side (Left or Right, Top or Bottom)

Front (forward of windshield) F
Cab R
Rear of cab in front of semitrailer W
Tractor (P+W) K
Tractor (F+P+W) S
Rear of cab to rear of trailer or cargo area B
Trailer T
Side or End
F+P or L+C Y
B+P or R+C Zz
Distributed (F+P+Bsor.L+C+R) D

The plan view of the vehicle, provided in\Figure 5, illustrates the horizontal areas listed in Tablg 2 to be used in
classifying deformation location. The letters illustrated at the end of the vehicles in Figure 5 pre used for any
end area for|all appropriate vehiclettypes.

The letter characters shown(ab the sides of the vehicles are used for either side, or if T qr U are used in
column 3.
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4.3.1

43.2

END CHARACTERS—(used with-E5B, D, C, or V in column 3)

SIDE CHARAGTERS—(used with R, L, T, or U in column 3)

5
‘ K 1
T =ESEEEE R__ |
| N €lyP
L TS L | {

-] '
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| e
L

— F P
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Y
4

FIGURE 5—SPECIFICILONGITUDINAL OR LATERAL AREA (COLUMN 4)

L, C, anfl R—equal thirds.of lateral width of vehicle.

Y—left gortion of vehicle (comprising all or part of both C and L).

Z—right|portion of vehicle (comprising all or part of both C and R).

D—distnbuted lateral damage patterns involving C and all or part of both R and L.

F—damage area forward of the base of the windshield. F is not used for cab-over-engine configurations.

P—occupant compartment involvement and may include a sleeper berth.

W—damage in the area extending from rear of cab to front of semitrailer.

K—damage in the area extending from base of windshield to rear of tractor chassis (comprising all or part
of both P and W).

S—distributed damage patterns involving side area of conventional tractors.

B—damage in the area extending from rear of cab to rear of cargo area or semitrailer (for tractor-
semitrailer combinations the damaged area must include part of both the W and T areas).

T—longitudinal damage pattern on side of the trailer unit(s).

Y—damage pattern involving all or part of both F and P areas.
configurations.)

(Not used for cab-over-engine
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Z—damage pattern involving all or part of both B and P areas. (For cab-over-engine configuration, this
character is used to indicate a distributed damage pattern.)
D—distributed damage patterns involving side area of conventional tractors with semitrailer(s) or trucks.

4.4 Column 5: Specific Vertical or Lateral Area—Classifications for this column refer to codes along either the
vertical or lateral axis of the vehicle and are orthogonal to column 4. Valid classifications are shown in Figure
6 and are listed in Table 3 for tractors and power units and Table 4 for cargo areas and trailers.

= £ 1

B
L L.';CI;/T\;_ T 7 T w Tow
L ‘wi (W wi(w
~87

FIGURE 6—SPECIFIC VERTICAL AREA (COLUMN 5)

TABLE [3—SPECIFIC VERTICAL AREAS FOR TRACTORS'AND POWER UNITS (COLUMN 5)

Vertical Location—Front, Rear, or Side. Impacts Classification

Top of vehicle to bottom of vehicle exclusive of wheels

Top of frame to top of vehicle

Everything above cab

Belt line and above

Belt line and below

Middle—top of frame to belt line.orheod

Low—top of frame, frame, and bottom of frame (including undercarriage)
Wheels and tires only (excluding undercarriage)

Sr=moe-+4I>»

TABLE|4—SPECIFIC.VERTICAL AREAS FOR CARGO AREAS AND TRAILERS (COLUMN 5)

Vertical Location—Front, Rear, or Side Impacts Classification
Taep of vehicle to bottom of vehicle exclusive of wheels A
Belt line and above B
Belt line and below (including undercarriage) F
Wheels and tires only (excluding undercarriage) \W

441 VERTICAL LOCATION CHARACTERS—(used with F, R, L, B, D, C, or V in column 3) For the purpose of this
document, the vehicle belt line location is defined as follows:

a. Power Unit—The belt line is located at the bottom of the side glass. For unusual side glass or cab
configurations, use the steering wheel hub location to define the height of the belt line.
b. Trailer/Cargo Area—The belt line is located at the floor height of the unit.

If damage involves both the power unit and the trailer/cargo area, the power unit characters should be used.
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A—vertical distance from top of vehicle to bottom of the vehicle.
T—everything above normal height of cab roofline. (To include lights, wind deflectors, etc.)

4.4.2 LATERAL LOCATION CHARACTERS—(used with T or U in column 3) The plan view of the vehicle, provided in
Figure 7, illustrates the horizontal areas listed in Table 5 to be used in classifying deformation location. The
letters illustrated at the right of Figure 7 are used for either the front or rear (F, B, D, V, C) of all vehicle types.

— ] e s R
— ) S z
r ’T ' C | j, D
——— o
L = R bt L

FIGURE 7—SPECIFIC LATERAL AREA (COLUMN 5)

TABLE 5—SPECIFIC LATERAL AREAS (COLUMN 5)

Lateral Location—Top and
Undercarriage Impacts Classification
Left L
Center
Right
Land C
Rand C
Distributed

ON<I O

L, C, anfl R—equal thirds of lateral widttrof the vehicle.

Y—for lgft portion of vehicle (comprising all or part of both C and L).
Z—for right portion (compromising all or part of both C and R).
D—for distributed lateral width.damage patterns which involve C and all or part of both R and L.

4.5 Column 6: Type of Damage-=Definitions of the classifications are provided in Table 6:

TABLE 6—TYPE OF DAMAGE (COLUMN 6)

Type Classification

Wide impact area w
Narrow impact area

Sideswipe

Rollover (including rolling onto side)
Overhanging structures (inverted step)
Corner

No residual deformation

Override

TcCcm>» 0O wnZ2

S—to classify three types of damage: (1) an impact which overlaps corner of the vehicle by 100 mm (4 in)
or less and swipes along the surface, approximately parallel to principal force direction; (2) a classic
sideswipe; and (3) a classic endswipe. These damage types are further defined in Appendix A.
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4.6

A—in column 6 impacts where deformation resulted from an overhanging structure shaped like an inverted
step. Both vertical surfaces of inverted step must have contributed to the direct damage.

E—corner impacts where contact pattern must involve corner and extend for more than 100 mm (4 in), but
not more than 410 mm (16 in), across end or along side.

U—impacts where no residual deformation of the vehicle is noted. An extent code of 1 or A must be used
in column 7 with this character.

R—vehicle overrides, or underrides by, a second vehicle or object.

The use of S, O, A, E, U, and R takes precedence over N and W. N and W distinguish between small and
large areas of deformation which do not fall into one of the other six categories. If an area is less than 410 mm
(16 in) wide, or less than 150 mm (6 in) high, N is appropriate. For small rectangular or circular areas of
deformation__if the perimeter is less than 1626 mm (64 in), use N, otherwise use W.

Column 7: Deformation Extent—The extent of residual deformation is classified as showr] in Figure 8. A
nine zone nimeric system is reserved for the power unit portion of the tractor-semitrailer or straight truck. A
four zone alphanumeric system is reserved for the trailer/cargo area. Guidelines fonthe alphganumeric system
are provided in Table 7:

TABLE 7—DEFORMATION EXTENT FOR CARGO,AREA OR TRAILER

Deformation Extent Range of-Extent

A Crushing or shifting of structural niembers or rear axle assembly up to
the limit of 410 mm (16 in). Puncturing side walls or top up to 410 mm
(16 in) in diameter.

B Crushing or shifting ofistructural members, or the rear axle assembly,
greater than 410 mm’(16 in), and not exceeding 810 mm (32 in).
Puncturing of the-sidewalls or top greater than 410 mm (16 in) and not
exceeding 810 mm (32 in) in diameter. Also included are sidewall seam
(joint) failures, providing that not more than two seams are involved.
Trailer-or cargo area bowing is limited to a maximum of 200 mm (8 in).

C Any damage above the limits of B providing that no more than 25% of the
sidewall/top areas are punctured or torn open. Trailer or cargo area
bowing is limited to a maximum of 410 mm (16 in).

D All damage above the limits of C to total destruction of the trailer/cargo
area.

X May only be used when all the preceding characters are nines as
described in 3.1.

Undercarriage extents for the power unit portion of a tractor-semitrailer or a straight truck relate to zones of the
same size as illustrated in Figure 8; however, the numbering order is reversed. For example, the three equal
zones, 8, 7, and 6 become 2, 3, and 4.

The nine zone numeric extent guide is used when damage overlaps both the power unit and the cargo area.
Priority is assigned to the power unit. However, if involvement of the power unit is minimal the four zone
alphanumeric extent guide may be used to describe damage to the trailer/cargo area.

-10-
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FIGURE 8—DEFORMATION EXTENT GUIDE (COLUMN 7)

PREPARED BY THE SAE ACCIDENT INVESTIGATION AND RECONSTRUCTION PRACTICES COMMITTEE

-11-
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Preface—The Appendix is supplemental to SAE J1301.

A.1

A2

A3

A4

A.41

APPENDIX A

The Appendix is intended as an aid to using SAE J1301
and to promote uniform interpretation of difficult or commonly misused classifications. Subdivisions of the
Appendix are numbered to correspond with sections of the Recommended Practice. The Appendix does not
include all possible situations which can occur in the field. The Recommended Practice, therefore, is the final
document from which all classification decisions should be made.

Appendix sections contain cautionary notes to the users at the end of each section pertaining to codes for that
column of the TDC expression. These notes will help when damage patterns result in evaluations which tend
to lead to subjective classifications. Since TDC classifications are a descriptive composite of the damaged
vehicle, the user is also cautioned not to separate code or column features. The latter practice very often
results in infidvertent errors. For example, in searching for the F's in column 3, the user-nmpay assume that
since the frantal area of the vehicle is involved, all occupant kinematics will be parallel toxthe|longitudinal axis
of the vehicle. However, the F character in column 3 does not preclude lateral forces (for example, 9 o'clock)
which can cause occupant kinematics to become lateral, rather than longitudinal.

A task group
related to

classification
description g

or group submitting the request.

Committee,
Warrendale,

Scope and
limited to ¢
sustained by
damage is 4

The primary|
reporting te
maintain co
collected in

of the Accident Investigation Practices Standards Committee will process interp
SAE J1301 or this associated Appendix. Interpretation jrequests involvin
s should include photographs of the vehicle damage taken\at right angles t
f the collision configuration, the problem, and the tentative ¢lassification assigned

Interpretation Task Group, Society of Automotive” Engineers, 400 Comm
PA 15096-0001.

Purpose—Ilt is important to note that vehicle damage specified for classification
pntact damage as opposed to induced damage.
the vehicle while physically touching or;in*contact with the striking/struck, object/

reason for not including induced ‘damage in the classification system is to main
hniques. The criterion of using contact damage has been included in SAE J
htinuity with SAE J224 and yprevious classification systems.
current and future studies have a firm basis of comparability, over time, with previ

References—This document has’evolved over the years through the SAE publications listed

Classificati
classification

bn of Collision:\Damage—To obtain a more complete understanding of th
system, it\may be of assistance to visualize the vehicle as being contained with

by a rectang
according to
two ends of
box(es), the

jular box;.or in the case of an articulated vehicle, in a series of boxes.
the sides or planes of the box onto which they are most appropriately projected.
the veh|cle (that is, the front and the rear) are contalned within lateral vertlc

Address all requests to: Aceident Investigation Prag

Contact damage is defined

| damage sustained beyond the limits 'of the contact area (that is, all noncontact g

Impag

etation requests
) specific TDC
b each other, a
by the individual
tices Standards
bnwealth Drive,

in SAE J1301 is

as all damage
ehicle. Induced
amage).

ain uniformity of
301 in order to

It is extremely important that data

bus studies.

n Section 2.

a)

b intent of the
n or surrounded
ts are classified
For example, the
al planes of the
within horizontal

planes. Column 3 of the cIaSS|f|cat|on system specmes WhICh plane of the box is involved. An F character in

column 3, th

erefore, indicates the frontal, lateral-vertical plane.

Reference System—Truck collision damage is classified in a three-dimensional system.

Direction of Principal Force—These characters of a TDC expression define the force which produced the

deformation

pattern classified in the remaining columns. Definition, however, is related to

the direction of

principal force, rather than the magnitude of force. A paradox arises, in that the direction of principal force is

an analytical quantity, usually determined on a somewhat subjective basis.

This is resolved by providing

direction of principal force classifications containing 30 degree increments rather than smaller and more

precise increments.

determination.

A knowledge of vector addition is helpful for making direction-of-principal-force

-12-
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A.4.1.1 APPLICATION AND EXAMPLE—AIthough classifiers

3 generally do not calculate principal force direction

assignments, it is important to understand the basic theory associated with columns 1 and 2. A brief
theoretical discussion is provided as follows, followed by a discussion of how principal force direction is
determined in the field.

Theory—The force assessments used with TDC are vector quantities. That is, they are the resultant of all
impact forces acting on the vehicle during the contact sequence. As vector quantities, impact forces have
both magnitude (algebraic product of Mass x Acceleration) and direction. With respect to force analysis,

these properties may be represented by scaled linear arrows.

magnitude of the force and its orientation represents the direction of force.

but differ
accelerati

Figure A1

required ¢
the magni

Schematig
are assum

Vehicle #
normal to
surfaces.

respective

vehicle.

determine
phenomer

The quan
of the arr

tonsiderably different due to the mass

demonstrates simplistic vector analysis for a typical 90 degree intersection impa
bmputations are not shown. Assume that all force arrows are cofrectly scaled re
ude of force produced.

( ) differences. Likewise, two vehicle
nt accelerations would have impact force arrows of different lengths»pro
ns.

a," in Figure A1, depicts the impact configuration (zero-steer angle and trackin
ed for both vehicles). Schematic "b" demonstrates parallelogram analysis of the f
and #2 during the impact sequence. In each case, Fy is the component of
the contact surface, while F is related to the frictional or pocketing interactio
The arrows or vectors Fry and Fro are the ‘resultant forces acting on Veh

Both vehicles respond to these forces; that is, the vehicles follow post-im
H or influenced by the resultant ditections of force (assuming that snaggi
a are minimal).

fities Fr4 and FRo are shown.im Schematic "c" as they apply to each vehicle. The
w is determined by acceleration characteristics of both vehicles. It can be ro

The length of the arrow indicates the

me acceleration
s of equal mass
bortional to the

ct. Note that the
presentations of

g characteristics
brces exerted on
orce which acts
h at the contact
icle #1 and #2,

y. Note that the equilibrant to the resultant on one vehicle is also the resultant for the other

pact trajectories
hg and spinout

angular position
fated in either a
b vehicles. The

clockwise [or counterclockwise direction by altering these characteristics for the respectiv

direction df the forces Fry andsFR» are coded in TDC classifications for these vehicles (after translation to
the approgriate 30 degree sectors of the clock face).

Note in Sghematics "b*and "c", that the resultant forces acting on Vehicle #1 and #2 are eqpal in magnitude
and oppogite in direction. In any given impact sequence involving two vehicles, the resulfant directions of
force mugt be cellinear, that is, the resultant principal force directions must be 180 dggrees opposed.
Although these<{statements represent extensive simplification of complex events, they are merely a
restatemeht’of'Newton's Third Law. For the purpose of achieving uniform TDC application$, the concept of
coIIinearity mustbemaintaired:

3. Classifiers are those who originate the TDC as opposed to "users" who work with completed TDC descriptions.
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vi

 E—

Direction of Travei

Direction of Travel

v2
Fr

=Y

Fraq Fr2 .

Fn

Fr
b vi V2

V, = Vehide 1

V, = Vehicle 2

Fs = Tangential Foree

F4 = Normal Foree

Fy; = Resnitant Foree
for Vehicie 1

Fy; = Resnitant Foree
for Vehicle 2

Vi

V2

FIGURE A1—VECTOR ANALYSIS

Application—It is difficult to compute accelerations during vehicle field inspections or if all the accident-
involved vehicles are not available. Resultant directions of force are therefore assigned to each vehicle on
the basis of subjective evaluations. The investigator, however, should examine all available input to assure
the highest possible accuracy for force assignments. Indicators of the principal force direction are available

in each area of investigation in the following respects:

Human—Occupants respond to the resultant direction of principal force acting on the vehicle.
Documentation of occupant trajectories therefore allows assessment of the relative principal force
direction (i.e., 180 degrees opposing to the occupant path of travel). Caution is required when
determining the effects of post-impact vehicle rotation. It is possible the vehicle may have rotated
before the occupant struck an interior surface, or was arrested by the occupant restraints.

a.

-14-
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Environment—Primary indicators of relative direction of principal force are pre-impact and post-impact
vehicle trajectories (including vehicle attitudes on these trajectories).
respond to the resultant direction of principal force produced by the impact.

As noted previously, vehicles
Documentation of

trajectories allows the investigators to make assessments of the relative components of force
associated with each vehicle and therefore acting on each vehicle.

Vehicle—The primary indicators of the direction of principal force are the direction of sheet metal crush

and vehicle bending. Estimate the relative angle of the crush pattern with respect to the longitudinal
axis of the vehicle. Caution is required in interpreting crush patterns associated with vehicle rotation
following maximum engagement due to the possible misleading evidence.

A.4.1.2 USER'S NOTE—The direction of prmmpal force |s categorlzed into twelve sectors, each of 30 degrees, and

designategy

between (

instance, a principal force exactly 15 degrees clockwise of straight ahead falls on the division

o'clock an|
direction ¢
example ¢
searching
classificati

A.4.2 Area of Def
deformation
vehicle whid
projected ar

F! R7 B! L! T!

truck strikes
windshield
planes, it my

As a practic
is noted (th
impacts are
should also
other impact

A.4.3 Specific Lo
deformation

indicated argas (that is;l; C, R, Y, and Z for front or rear impacts). Other areas are defined in

respect to
determined
boundaries

lock sectors could be mterpreted to be in either sector and still be essentl

d 1 o'clock sectors. The user should recognize that there are practicaklimits g
f principal force, and deviations of as much as 5 degrees can occur. Cons
iven previously, 12 or 1 o'clock would both be valid assessments., Therefore,
for impacts within the 1 o'clock sector, some consideration should’be given to e
ons having a 12 o'clock or 2 o'clock direction of force.

brmation—This character of a TDC broadly defines which area of the vehicle con

The character is determined by using the projected-area of initial contact or th
h was initially struck or contacted. It is important‘to note that the area of in
ba. Therefore, if the area of initial contact doescnot lie in one of the nine indicate
V, D, C, or U), it must be projected to the appropriate plane. For example, ass

12 o'clock direction of force). Since the\windshield does not lie within one o
st be projected to the appropriate plang; in this case, the frontal plane.

| guideline, do not assign a TDC ¢elassification to tire and wheel impacts unless r
t is, blowout, rim deformation, etc.). Note that extent-zone classifications (col
assigned in the normal manner (that is, they are referenced to the plane selected
be noted that most TDC classifications assigned to tire and/or wheel impacts will
s the vehicle sustained:

hgitudinal or Lateral Area—This character defines the longitudinal or lateral are
As with column 7, the basic method requires a mathematical determination for

bpecificepoints on the vehicle for various vehicle and body style types. All
mathematically or defined by SAE J1301, have finite limits which are intended
of-that area. Therefore, if contact damage extends beyond the indicated boung

f the boundaries
ly correct. For
between the 12
n assessing the
equently, in the
when a user is
xamining similar

tains the contact
e surface of the
tial contact is a
j planes (that is,
ume that a large

a low-hanging tree branch, and the only resultant damage to the vehicle involvgs contact to the

the designated

bsultant damage
umn 7) in these
in column 3). It
be secondary to

a containing the
a number of the
SAE J1301 with
areas, whether
as the absolute
ary of a specific

area, that ct
on the front

" 1 Ll L £ 4l ool L " C 1 1 o 1
alaulcl STTUUIU TIUU UC UsSCU TUT T TUL Ulassllivatull. T"Ul TAAITIPIC, L, U, dllu T

or rear of the vehicle.

indicated width of L, Y should be used.

are equal thirds

If an impact to the left frontal area of a vehicle involves more than the

The entire Y and Z areas do not have to be deformed before these characters may be used. The damage
must be contained within L and C for Y; and R and C for Z. Thus, a narrow front impact in the right frontal area
which overlaps both the right (R) and center (C) thirds may be classified _FZEN_. Similar consideration should

be givento t

op, side, rear, and undercarriage impacts.

Although the intent of SAE J1301 is to create absolute boundaries for all areas, minor variance is permitted in
recognition of measurement error tolerance and the necessity to obtain a best fit description of vehicle
damage. Therefore, a tolerance of 25 mm (1 in) is allowed. For example, if contact damage in a frontal impact
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