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By
John D. Rowell

How to determine if seatbelts were in use

As we all know, seatbelt use is an
issue that comes up in many cases.
Biomechanical experts and seatbelt
experts can be retained and will be will-
ing to testify at the time of trial about
whether the driver or any of the passen-
gers were using seatbelts in a particular
vehicle, assuming enough evidence of
injury and the condition of the vehicle is
available. This article is not intended to
guide the selection of experts or to aid in
the planning of trial strategy. Instead, it
will provide an overview of information
the practitioner can use when initially
evaluating the case before retaining
expensive experts. It is surprisingly easy
to determine if seatbelts were being used
at the time of an accident — provided you
have access to the vehicle. This article will
identify the physical evidence that inspec-
tion of the seatbelt and passenger
restraint hardware is likely to reveal.

As a practical matter, you should
bring a camera with close-up capabilities,
a magnifying glass, a couple of large
clothespins (to hold the webbing in place),
two tape measures, and a flashlight.
Body movement and injury

In frontal collisions, an unbelted
occupant will move forward while remain-
ing nearly vertical to impact the steering
wheel, dashboard or windshield. The
lower extremities will impact below the
dashboard. An occupant restrained only
by a lap belt will rotate forward about the
restrained pelvis. This rotational motion
is also experienced when excessive shoul-
der belt slack is present. Getting a gener-
al idea of the specific injuries to your
client is important before you do a vehi-
cle inspection. If you can, obtain the
emergency room medical records and any
EMT records. Carefully review these
records (or whatever you have) before
inspection. You can correlate the impact
evidence inside the vehicle to help under-
stand how your client’s body was moving
in an accident which, in turn, will help

tell you whether your client was using a
seatbelt and/or whether the seatbelt per-
formed properly.

Be carefull Lack of bruising from
seatbelts does not indicate the belt was
not used. Bruising is often found, but the
absence of bruising does not rule out use
of the seatbelt.

Loading characteristics

When a seatbelt system is worn dur-
ing a front-end collision, the belt is
loaded as it performs its function in
restraining the passenger. The belt web-
bing experiences high tensile forces.
These forces can result in physical
changes to the webbing, hardware and
anchor points. (“Diagnosis of Seatbelt
Usage in Accidents,” Moffatt, Moffatt and
Weiman, in SAE Advances in Belt Restraint
Systems: Design, Performance and Usage,
Conference Proceedings, P-141, Detroit,
1984, pp. 255-269.) Seatbelt webbing is
woven threads which are made of fibers
composed of fine filaments twisted
together. A typical seatbelt is made of
polyester or nylon and may consist of
15,000 to 24,000 filaments. (“Field
Investigation of Automotive Seatbelts,”
Jacobson and Ziernicki, Accident
Investigation Quarterly (Winter 1996)
Fp- 16-19.)

National Highway Transportation
Safety Administration (NHTSA) testing
demonstrates that a 30 mile-an-hour
front barrier collision will generally sub-
ject the webbing to forces of several thou-
sand pounds. As you might expect, after
any loose belt is used up, the plastic fiber
of the webbing will stretch under such
loads. The movement of the belt and the
friction on contact points leaves evidence
of loading on the belt, belt hardware and,
sometimes, the anchor points.

As most experts will tell you, one of
the more commonly found indicators of
restraint system use is heat. This is exhib-
ited in the webbing itself, as well as where
the webbing contacts the plastic covered
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hardware. During a collision, as slack is
taken up and the belt is rapidly loaded,
the webbing moves rapidly through the
guiding devices and latch plate. This, in
turn, causes friction and creates heat. The
heat leaves telling evidence, usually local
melting of the plastic cover of the hard-
ware, transfer of the melted plastic to the
webbing, and sometimes melting or fray-
ing of the webbing material. (Gorski,
German & Nowak, “Examination and
Analysis of Seatbelt Loading Marks,”
Journal of Forensic Sciences, JFSCA, Vol.
35, No.1, Jan. 1990, pp. 69-79.)

If you are doing an initial inspection
of a vehicle, you will generally not be able
to tear down the interior of the vehicle so
that you can visualize the retractor.
Therefore, you may not be able to see if
the belt displays characteristic loading
marks or impressions of the retractor’s
webgrabber. However, you will usually be
able to examine the area of the vehicle
where the belt attaches above the injured
occupant. For front seat occupants, the
belt comes up from the retractor, located
in the B-pillar, and is secured to the pillar
above the occupant by a device called a
D-ring. In normal use, the belt passes
through the D-ring, then across the occu-
pant’s torso to the latch plate.

Assuming the vehicle has not been
totally destroyed, you should also be able
to visualize the latch plate and the belt in
the general area of the latch plate.
Examination of the belt and the latch
plate is particularly helpful if you are
dealing with a vehicle that has a pass-
through belt, that is, the shoulder portion
of the belt loops through the latch plate,
crosses the occupant’s lap and then down
on the door side of the seat to the out-
board anchor. Ford, Acura, Nissan and
Subaru use pass-through belts. GM uses a
fixed belt system where the lap belt and
shoulder belt are separately and perma-
nently affixed to the latch plate.

See Rowell, Next Page




Examples of typical marks showing
seatbelt use

Photograph 1 is of a 2002 Acura MDX.
This vehicle uses a pass-through latch plate.
Photograph 1 was taken as the belt was
bent around the latching mechanism
exposing the portion of the plastic-
covered latch plate that comes into con-
tact with and is loaded by the pass-
through belt. This is the best method of

PHOTO 2

photographing the latch plate. Notice the
pattern of the impression in the plastic of
the latch plate. It corresponds to the pat-
tern of the fibers of the webbing of the
seatbelt. This is characteristic of melting
from friction. (See also, Photograph 2,
from a 2002 Kia Sedona.)

Of course, these marks are going to
be more pronounced in severe collisions
with heavier occupants. Physics dictates
that in such situations, the amount of
loading on the belt is going to be sub-
stantially increased. As a result, the fric-
tion and heat will increase. An examina-
tion of Photograph 3 shows more sub-
stantial plastic melting on the latch plate
at the pass-through area.

This photograph and photographs 4
and 5 were taken of a 2002 Nissan Xterra.
Photograph 4 shows transfer of the melt-
ed plastic to the belt itself as well as dam-
age to the webbing during the same
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impact. Photograph 5 is a close-up where
the transfer can be seen clearly. Note the
angular impression on the belt itself,
which is characteristic of belts loaded
through pass-through latch plates.

Also note the length on the webbing
of the plastic transfer. This should be
measured. It will give you a rough esti-
mate of how much the belt traveled after
it started loading in the accident.
Excessive belt travel is a sign that the lock-
ing mechanism in the retractor failed to
perform adequately. In older vehicles
which o not use web grabbers or preten-
sion devices, the belt will tighten and
stretch around the retractor and “spool
out.” This, in turn, can cause the belt to be
less effective in restraining the occupant.

Occasionally, the retractor will skip,
allowing further excursion of the belt.
This is usually characterized by bands of
transfer. Note the smooth, large plastic
transfer on Photograph 4. This is charac-
teristic of a relatively new retractor design,
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the force limiting retractor. Photograph 4
was taken after the vehicle was crashed
into a barrier at 35 mph. At such speeds,
the force limiting retractor is designed to
allow gradual excursion of belt material to
reduced peak occupant loads. The Xterra
uses a force limiting retractor.

One of the best areas to look for indi-
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cations of seatbelt loading is the D-ring.
The D-ring is the upward anchor point
for the shoulder belt. For front seat pas-
sengers, the D-ring is normally located
on the B-pillar, that is the second roof pil-
lar from the front of the vehicle. If a belt
is in use, the movement of the belt
through the D-ring and the loading of
the belt in the first 100 milliseconds will
cause friction and heat in an accident.

This, in turn, melts the plastic covering
on the D-ring.

Photographs 6 through 9 (see Page
52) are of a 2002 Hyundai Sonata.
Photograph 6 shows the plastic melted on
the surface of the D-ring. As can be seen
from this photograph and photograph 7,
which is a closer picture of the same melt-
ed plastic, the friction and heat have
again left the characteristic pattern from
the seatbelt fibers.

Photograph 8 shows the transfer
onto the webbing of the seatbelt of the
melted plastic from the D-ring. It also
shows an impression, slightly angular,
across the belt as the belt reached its
fullest extension and loaded. These
impressions can sometimes be difficult to
capture with a camera. Using a flashlight
at an angle as you take the picture will
help.
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