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A common approach used by many defense attorneys when defending a low-damage rear impact case is
to show photos of the collision, and then to argue that low damage implies minor force. Undefended,
that is a convincing argument, and it is often not possible to prevent the low-damage images from being
introduced as evidence. However, there is an easy answer to such claims. Without resorting to a fullfledged analysis or reconstruction, it is very often possible to find one or more damaged vehicles of the
same make and model whose changes in velocity – delta-v – have been calculated by independent
reconstructionists. Such exemplars can be found very easily by perusing the National Automotive
Sampling System – NASS, available online at http://wwwnass.nhtsa.dot.gov/BIN/NASSCASELIST.EXE/SETFILTER?CASETYPE=PUBLIC
The main NASS webpage states the following: “NHTSA is authorized by congress (Volume 489, United
States Code Chapter 301 Motor Vehicle Safety, Section 30166, 30168 and Volume 23 , Section 403) to
collect information on motor vehicle crashes to aid in the development, implementation and evaluation
of motor vehicle and highway safety countermeasures… Agency procedure for release, accuracy and
security of research data collected under the NASS program prohibit the dissemination of any
information collected, assembled, derived or computed until all conditions of data gathering and
reporting, case completeness, quality control and privacy have been completed. The cases available
through the NASS web query system have met these conditions.” There are two important
consequences of this statement: (1) The data and reconstructions contained in the NASS database were
developed for purposes other than litigation. (2) The data and reconstructions contained in the NASS
database have been independently vetted for accuracy prior to their release to the public. For these
reasons, I have found judicious use of NASS exemplars indispensible in developing a credible rebuttal to
the “low damage equals low force” argument.
The following example is from a Texas case in which a 1990 Honda Accord rear-ended a 2003 Ford
Ranger. Although the party in the struck Ford Ranger claimed injury, the visible damage that resulted
from the collision minimal, especially on the “target” vehicle struck from behind. Images of the vehicles
involved in this collision are shown in Fig. 1. Note that although the images were of relatively low
quality, it is possible to make out the contour of the hood deformation on the Honda Accord, as well as
the downward rotation of the bumper on the Ford Ranger.
In order to find similarly damaged exemplar vehicles, the NASS database was searched by using a variety
of pull-down menus (Fig. 2). To effectively search for exemplars, all that needs to be known is the range
of vehicle years to be searched, location of primary vehicle damage (e.g. front, back), and vehicle make
and model. Note that most vehicles are produced for many years before they are redesigned, so
appropriate exemplar vehicles do not have to be from exactly the same model years as those involved in
the impact. Vehicle information can be obtained from manufacturer’s websites, although I have found
the information contained on Wikipedia.org for individual makes and models to be quite
comprehensive.

Fig. 1: 1990 Honda Accord with front-end damage (left) and 2003 Ford Ranger XL with rear-end damage
(center and right).
In the first NASS screen shot shown below (Fig. 2), I have entered information necessary to search for
series 1990-1993 Honda Accord vehicles containing frontal damage. Fig. 3 shows the first 40 cases
returned by the query, identified by case number. Clicking on a case number will allow selection from
among a number of screens containing various case details. The most important of these include the
Vehicle (Fig. 4) and DeltaV (Fig. 5) tabs. The Vehicle tab contains information that includes vehicle
identification number (VIN), vehicle weight, make and model. The DeltaV tab contains the change in
speed induced by the collision, as well as the energy absorbed by the impact. Note that there are
separate sets of tabs for every vehicle involved in a particular collision (and associated with a particular
case number).
Energy absorption is calculated from the direct six-point crush measurements taken from the front
bumper of the vehicle, and is therefore a direct, quantitative indication of the vehicle damage. Vehicles
displaying similar levels of damage are expected to have similar energy absorption levels. Absorbed
energy (and hence damage level) does not depend upon the other vehicle(s) in the collision. In contrast,
delta-v, the speed change induced by the impact, is a function of many parameters that include vehicle
weight(s), coefficient of restitution, exact impact angle, etc. Delta-v is typically expressed in terms of
two components: longitudinal (directed front to back along the vehicle axis)and lateral (directed from
side to side). As most front-to-rear impacts will involve primarily longitudinal changes in speed, it is
important to select exemplar vehicles whose delta-v components are primarily longitudinal in nature, as
is true for the exemplar vehicle shown in Figs. 4 and 5. While absorbed energy directly scales with
physical damage for a particular make and model of vehicle, there is less of a correlation between
measured physical damage and calculated delta-v. This shows that vehicle damage alone cannot be
used to negate the possibility of a significant induced delta-v, as vehicles with the same degree of
damage often have significantly different induced delta-v values.
Photographs of the vehicle exemplars are can be obtained through the Components Page menu, located
on the bottom right of both the Vehicle and DeltaV page tabs. For most cases, a variety of views is
available for each damaged vehicle. In some cases, the only available images are of partially or fully
repaired vehicles. I have not found such cases to be particularly useful, and have tried to only use

Fig. 2: Screen-shot from NASS search for 1990-93 Honda Accord vehicles with front damage.

Fig. 3: Screen shot showing results of search depicted in Fig. 2. Note that there are 324 cases of 199093 Honda Accord vehicles indicating frontal damage.

Fig. 4: Vehicle tab, which shows parameters including vehicle make, model and year; VIN; and weight.

Fig. 5: DeltaV tab, which includes calculated induced velocity components, as well as Energy Absorption
calculated from direct crush measurements.

vehicle images that show evidence of the systematic, six-point crush measurements described by
Cooper and Fricke.
Over the five years I’ve used the NASS database, I have not found an easy way to automate the
exemplar search method. While more popular vehicle models (like the 1990 – 1993 Honda Accord and
1998 – 2008 Ford Ranger vehicles discussed herein) may each return hundreds of potential exemplars,
only few instances of other vehicles (e.g. Infiniti Q45 Series 2002 – 2006) may be contained in the NASS
database. (For such cases, I look for either corporate twins, or vehicles of similar size, weight and
bumper design.) Regardless, for front-to-back collisions, I try to find exemplars with damage that has
the following characteristics: (1) primarily longitudinal velocity components; (2) measurement posts
present in the photos; (3) point of contact on bumper, with little-to-no evidence of over-ride. Exemplars
from the NASS database with damage similar to the 1990 Honda Accord shown in Fig. 1 are contained in
Fig. 6; exemplars from the NASS database with damage similar to the 2003 Ford Ranger (series 1998 –
2008) shown in the same figure are contained in Fig. 7.

1990, U = 12311 J; v = -13 mph
Case 1997-043-116

1991, U = 12604 J; v = -11 mph
Case 1999-049-206

1991, U = 10631 J; v = -10 mph
Case 2002-079-004

1993, U = 10764 J; v = -6 mph
1993, U = 13316 J; v = -10 mph 1990, U = ? J; v = -?
Case 2005-074-054
Case 2003-002-050
(Actual vehicle, from Fig. 1)
Fig. 6: Five exemplar 1990-1993 Honda Accord vehicles, plus the subject Honda Accord (lower right).
Note the similar visible damage and similar measured values for dissipated energy (U) for each of the
exemplars.

1998, U = 9897 J; v = 7 mph
Case 2007-074-158

2002, U = 13217 J; v = 9 mph
Case 2006-081-061

1999, U = 12225 J; v = 9 mph
Case 1999-043-183

2002, U = 9845 J; v = 8 mph
2000, U = 12313 J; v = 9 mph
1990, U = ? J; v = ?
Case 2004-076-050
Case 2002-047-141
(Actual vehicle, from Fig. 1)
Fig. 7: Five exemplar 1998-2008 Ford Ranger vehicles, plus the subject Ford Ranger (lower right). Note
the similar visible damage and similar measured values for dissipated energy (U) for each of the
exemplars.
Based on my analysis and reconstruction that used the NASS case data shown above, the case involving
the Honda Accord and the Ford Ranger settled prior to trial.
Using this approach to mitigate the “minor damage/low force” argument is effective for the following
reasons:






Vehicles of the same make, model and series are used as exemplars.
Multiple exemplars reconstructed by independent investigators working at different times and
locations result in similar values of dissipated energy (U) for vehicles displaying similar levels of
damage.
Impact-induced delta-v values show that the impact forces are significant. Typically, delta-v
values of 5 – 10 mph correspond to impact-induced g-forces of between 1.8 g – 3.6 g applied to
the rear bumper of the struck vehicle. This level of average “g-force” assumes impact duration
of about 0.125 seconds, which is typical for a low-damage front-to-rear impact [Brach].
As mentioned above, the NASS reconstructions were not developed for litigation purposes. The
exemplars are maintained in a government database administered by the United States
Department of Transportation.
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