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Truck Deformation Classification

RATIONALE
Five-Year Review of this standard. Updated for current industry nomenclature, formating, and clarification.
1. SCOPE

The scope and purpose of this SAE Recommended Practice is to provide a classification system for deformation sustained
by trucks involved in collisions on the highway. Application of the document is limited to medium trucks, heavy trucks, and
articulated combinations."

The Truck Deformation Classification (TDC) classifies collision contact deformation, as opposed to induced deformation, so
that the deformation is segregated into rather narrow limits or categories. Studies of collision deformation can then be
performed on one or many data banks with assurance that data under study are of essentially the same type.?

Many of the features of the SAE J224 MARS80 have been retained in this document, although the characters within specific
columns vary. Each document must therefore be applied to the appropriate vehicle type. It is also important to note that the
TDC does not identify specific vehicle configurations and body types.

The TDC is an expression, useful to persons engaged in vehicle safety, to appropriately describe a collision-damaged truck
with conciseness in oral and written communications. The TDC is also a research tool; however, it has not been designed
for use in impact energy computation. The research community is cautioned not to attempt direct conversion calculations
from the TDC to energy equivalents required to duplicate the damage.

The system consists of seven alphanumeric characters arranged in a specific order to form a descriptive composite of the
vehicle damage (see Figure 1). The characters describe the principal force direction, location, specific area, type, and extent
of damage.

The individual character positions are referenced by column number for identification. The definition of each classification
is provided in subsequent sections.

" For cars and light trucks, refer to SAE J224.
2 Stonex, K., Nelson, W., Siegel, A., Garrett, J., et al., “Collision Damage Severity Scale,” SAE Technical Paper 700136, 1970, doi:10.4271/700136.
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SPECIFIC LONGITUDINAL OR LATERAL AREA

SPECIFIC VERTICAL OR LATERAL AREA

TYPE OF DAMAGE DISTRIBUTION

EXTEXT

Figure 1 - Classification character codes
2. REFERENCES
2.1 Applicable Documents

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

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J224 Collision Deformation Classification
2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.2.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

Stonex, K., Nelson, W., Siegel, A., Garrett, J., et al., “Collision Damage Severity Scale,” SAE Technical Paper 700136,
1970, doi:10.4271/700136.

Hendricks, D., “Collision Deformation Classification for Trucks,” SAE Technical Paper 810215, 1981, doi:10.4271/810215.
2.2.2  Other Publications

Hendricks, D.L., “Collision Deformation Classification Training Program: Intermediate Level Training/Reference Module.”
Calspan Field Service, Inc., NHTSA DOT HS-806-061, July 1981.

3. CLASSIFICATION OF COLLISION DAMAGE

3.1 General Guidelines

A TDC is assigned to each impact sustained by the vehicle. Since many configurations are found in ov&;&&-road vehicles,
HJ&IWB@ b‘Eﬁ

the guidelines which follow define the number of classifications to be assigned for a single contintious
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As a general rule, articulated combinations should be treated as a single vehicle, utilizing one TDC, rather than assigning
separate classifications to the power unit and trailer(s). Rollover events are classified with one TDC even though separation
of one or more of the units occurs during the rollover.

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.

3.2 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.

4. 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 from the driver’s position, irrespective of the direction from
which the vehicle is viewed.

Column 3 Column 3 ORTHOGONAL AXES
Classifications Projectec Column 4 Column 5 Column?
Plane
F.B, D G, orV Lateral- Lateral Vertical Longitudinal
Vertical
LorR Lengitudinal- Longitudinal Vertical Lateral
Vertical
Tori) Horizontal Longitudinal Lateral Vertical

Figure 2 - Reference system
4.1 Columns 1 and 2: Direction of Principal Force
The available codes in columns 1 and 2 are 00, 13, and the hour sectors 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 15 degrees to the left or right of the indicated hour value, as shown in Figure 3.
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" 12 of CLASSIFICATIONS
HORIZONTAL FORCES
10 02
o 07
02 08
09 03 03 09
04 10
05 11
08 04 06 12
NONHORIZONTAL FORCE — 00
Q7 as
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.

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.
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Figure 4 - Location of deformation (column 3) Documents
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Table 1 - Location of deformation (column 3)

Location Classification

Front

Right side

Left side

Back of unit with cargo area (rear of trailer or straight truck)
Back (rear of tractor)

Rear of cab

Front of cargo area

Top

Undercarriage

CH<OOWrxam

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.

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 planes (T).
However, for purposes of uniform classification, these areas are considered to be in the 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.

Characters C and V are used to designate damage to the rear of the cab and the front of the cargo area or trailer,
respectively. These areas may include intra-unit damage.

The T character is defined as the top plane of the vehicle. This classification would be used whenever the top plane is
involved and the resultant principal force direction is nonhorizontal.

The U character is defined as the bottom plane of the vehicle (undercarriage), including all projections, but excluding the
tires and wheels. This classification is used whenever the appropriate area is involved and the resultant principal force
direction is nonhorizontal.

Impacts involving only the tires or wheels are classified F, R, L, B, or D in column 3 as determined by the projected area of
initial contact.

Angular horizontal impacts (45 degrees), initially involving the corner, should be classified F, R, L, B, D, C, or V in
accordance with the following guidelines (listed in a descending order of priority):

a. |If the projected area of initial contact can be determined, use the appropriate character.

b. Ifthe projected area of initial contact cannot be determined, use the principal force direction to determine the appropriate
character. If the horizontal force direction is less than 45 degrees from the 12 o’clock or 6 o’clock directions, use F, B,
D, C, or V. If the horizontal force direction is greater than 45 degrees, use R or L.

c. If the force direction cannot be determined with sufficient accuracy, use the projected area of greatest direct contact to

determine the appropriate character. If the length of contact across the front or rear of the unit exceeds the length of
contact along the side, use F, B, D, C, or V, respectively. Use R or L if the length of contact along the side is greater.
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In rollover configurations, one TDC is assigned for rollover damage regardless of the number of revolutions or surfaces
damaged during the rollover. The recommendations for the selection of the appropriate character for column 3 are as
follows:

a. The first consideration is the selection of the surface or projected area with the greatest crush rather than the initial
contact.

b. If equal crush or equivalent damage exist on two or more surfaces, the selection will be made on the basis of the
following recommendations (listed in the order of descending priority).

1. The surface which involves damage to the cab or occupant perimeter generally denoted by P in column 4.

2. The damaged surface of initial contact.

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

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)

Cab

Rear of cab in front of semitrailer

Tractor (P+W)

Tractor (F+P+W)

Rear of cab to rear of trailer or cargo area
Trailer

W XSTUT

Side or end
F+Por L+C
B+P or R+C
Distributed (F+P+B or L+C+R)

O N <

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

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