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Departnment of Transportation in the interest of information
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The opinions, findings, and concl usions expressed in this
publication are those of the authors and not necessarily those of
the National Hi ghway Traffic Safety Adm nistration.

The crash investigation process is an inexact science which
requires that physical evidence such as skid marks, vehicul ar
damage neasurenents, and occupant contact points be coupled with
the investigator's expert know edge and experience of vehicle
dynam cs and occupant kinematics in order to determ ne the pre-
crash, crash, and post-crash novenents of involved vehicles and
occupants.

Because each crash is a unique sequence of events, generalized
concl usi ons cannot be made concerning the crashworthi ness
performance of the involved vehicle(s) or their safety systens.
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BACKGROUND:

Description: This sde curtain case was identified by DS through insurance contacts.
The case was reported to NHTSA on August 15, 2002. DSI was
assigned the case on August 20, 2002. Field work was completed on
August 26, 2002.

Investigetion Type: On-scene

Crash Location: Cdifornia

Crash Date: June, 2002

Notification Date: August 20, 2002

Field Work Completed: August 26, 2002

SUMMARY:

This crash occurred in southern
Cdiforniain June, 2002 at 0952 hours.
The crash occurred within the confines
of afour-leg intersection. The
intersection is controlled by tri-colored
traffic agnas. The roadways are level
and graight. The speed limit is 64 kmvh
(40 mph) for westbound traffic and 40
km/h (25 mph) for southbound traffic.

The case vehicle was a 2002 Toyota
Camry LE that was being driven by a
57-year-old femae (155 cm/61 in, 50
kg/110 Ibs). Thefirg other vehicle was
a1997 GMC C3500 truck with an
unknown attached body driven by a51-
year-old mae. The GMC truck wasa
city maintenance vehicle. The second
other vehicle was a 1999 Mercedes-
Benz SL500R 2-door convertible coupe
driven by a59-year-old mde. This
vehicle was stopped facing east.

The case vehicle was traveling
westbound and entered the intersection
onaredlight. The GMC truck was
traveling southbound and entered the

Figure 2. Left side, case vehicle — 2" impact
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intersection at the sametime. The front
of the GMC truck struck the right sde
of the case vehicle (02RZAW?2).

There wasinaufficient information on
the GMC truck to produce delta Vv
results usng the WINSMASH collison
model. For informational purposes,
ddtaVswere caculated usng the
barrier dgorithm. Thetota velocity
change for thisimpact was 18 km/h
(11.2 mph). Thelongitudina and
lateral deltaVV components were -6.2
km/h (-3.8 mph) and -16.9 kmvh (-
10.5 mph), respectively. Theright Sde
curtain deployed at this point. The seat
mounted side air bag did not deploy.

The case vehicle rotated clockwise and
struck the front of the stopped
Mercedes with its left Sde
(09LZEW?2). Thetotd velocity change
for the second impact caculated by the
Missng Vehide dgorithm of the
WINSMASH collison modd was
18.0 km/h (11.2 mph). The
longitudind and laterd ddtaV
components were -3.1 kmv/h (-1.9
mph) and 17.7 km/h (11.0 mph),
respectively. The left Sde curtain
deployed at this point. The seat
mounted Sde air bag did not deploy.

Figure 4. Driver's seat position

The driver of the case vehicle engaged the side curtain with the left Sde of her face. She sustained
contusions to her left hip, left shoulder, and left breast. She was transported by ground ambulance to a
locd emergency room where she was treated and released.

There were no injuries reported by the other drivers.
The case vehicle was towed from the scene due to damage and was later declared atota |oss by the

insurance company. The GMC truck was driven from the scene.  The Mercedes was towed from the
scene.
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Scene Diagram

Other vehicle :
1997 GMC C3500 truck

Case vehicle :
2002 Toyota Camry

Other vehicle :
1999 Mercedes SL 500 coupe

Figure 5. Scene diagram



DETAILED INFORMATION

Vehicles

Case vehide
Description:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC:

DdtaV (Impact 2):

DS02017

2002 Toyota Camry LE four door sedan
AT 1BF30K42USXXXXXX

15,884 km (9,870 miles) per sdlvage yard
3.0L V6

None

None

Moderate sheet meta crush to both rear doors and
rear quarter panels. Vehicle towed dueto
damage. Left and right Side door intrusion.
Declared atota |oss by insurance company.

Impact 1: 02RZAW?2
Impact 2: 09LZEW?2

Totd 18.0 kmvh (11.2 mph)
Longitudind -3.1 km/h (-1.9 mph)
Latitudina 17.7 km/h (11.0 mph)
Energy 39,949 joules

(29,465 ft-1bs)
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Theright Sde of the case vehicle
sustained 160 cm (62.9 in) of direct
contact that extended from just rear of
the rear tireto the B pillar. The
maximum crush of 14 cm (5.5 in) was
found at the C3 location. The principle
direction of force was within the 2

0’ clock sector and was an estimated
70 degrees. The rear door was
jammed shut and the sideglass had
disntegrated as aresult of crash
damage.

Theleft Sde of the case vehide

sustained 163 cm (64 in) of direct

contact that extended from the rear of the
vehideto the B pillar. The maximum
crush of 25.5 cm (10 in) was found at the
C4 location. The principle direction of
forcewasin the 9 o' clock sector and was
an estimated 280 degrees. The rear door
was jammed shut.  The rear door
window frame was bowed outward at the
top.

Figure 7. Left side, second impact



AOPS discussion

The case vehicle was equipped with a
driver-s air bag, afront right passenger
ar bag, adriver-s seet mounted Sde air
bag, afront right passenger seat
mounted Sde ar bag, left and right sde
ar curtainsfor al four outboard seat
positions, and seat belt pretensioners
for the left and right front seats. The
front air bags are located in the steering
whed and the top of the instrument
pand. Thesdeair bags arelocated in
the outboard sides of the front seat
backs. There are no visible seams.
The curtain shidds are located in the
driver and passenger Sde roof rails
over the front and rear doors.

According to Toyota literature, the
front air bags are designed to deploy if
the impact is above the designed

manufacturer specific threshold levd. It

is possible that in some collisons a the
lower zone of air bag sensor detection

and activation the air bags and seet belt
pretensioners will not operate together.

The SRS sde air bag and side curtain
system is controlled by the air bag
sensor assembly.  The sensor
assembly congsts of a safing sensor
and air bag sensor.  There are
combination Sde and curtain shidd air
bag sensors located at the base of the
left and right B pillars. Thereare

DS02017

T3 . \ =
mlp IF y

. |
Lt

F;g 02-2: :denr!ffmg Alr Bag Campmants (Camry)
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f—= % Camry: Head impact air bag modules will deploy
downward from driver and passenger-side rool rails over front and
rear doors. Inflation cylinders are located in C-pillars between
roofline and lower edge ol door glass opening. Remove intenor tnm
lo oblain a visual fix on inflation cylinders balore cutting C-pillars.

Table 02-2: Component Locations (Camry)

Component ' Location
Control ModUla...........oossmssssns samssmios Under Front Of Center Consale
Driver Air Bag Moduwle ...............coooeoirrnriiniireinns On Steering Wheal

Head Impact Air Bag Modules.......... Driver & Passenger-Sida Rool
Rails Above Front & Rear Doors

Impact Sensors ... Driver & Passenger-Side Inner Fenders
Passenger Air Bag Module......... Passenger-Side Instrument Panal
Soal Belt Pretensiongrs... ..o e Driver & Passenger-Sida

Lower B-Pillars
Side Impact Air Bag Modules .......... Driver & Passenger-Sida Front

Seat Outer Seat Backs

...Driver & Passenger-Side Lowar
B-Pillars & Lower C-Pillars
Forward Of Rear Wheel Openings

Side Impact Sensors

Figure 8. Camry air bag components

curtain shield air bag sensors located forward of the C pillar.

The SRS sde ar bag and curtain shield air bag on the passenger sde are activated even with no

passenger in the front seat or rear seet.
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The curtain shidd air bags may activate when
the Sde air bags are not activated. In thiscase
it appearsthat the deltaVV was of sufficient
magnitude and at the right location to cause
only the Sde air curtains to deploy.

The sde curtains were 153 cm (60.2 in) long,
22 cm (8.7 in) tal at the front, and 33 cm
(12.9in) at the back. They are comprised of
11 individua pocket type air pillows contained
within the curtain. There was one 33 cm (129
in) tether at each A pillar. Thetethers
separated at 21 cm (8.3 in). Thisappearsto Figure 9. Left side curtain
be a designed in separation. The left Sde
curtain was marked by two make- up
transfers a the driver location. The two
transfers were in the same generd
location—one measured 12 x 7 cm (4.7 X 2.8
in) and the other measured 6 x 8 cm (2.4 x
3.1in).

Figure 10. Right side curtain



Other vehide

Destription:

VIN:

Odometer:
Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

DS02017

1997 GMC C3500 Sierra 4 x 2 pickup style truck
with an unknown type body attached

1GDGC3AJ3V IXXXXXX
Unknown

74L (454 CID) V8
None, per police
Unknown

Minor frontal damage. Driven from the scene.

Unknown

Total Unknown
Longitudind Unknown
Latitudina Unknown
Energy Unknown



Other vehide

Destription:

VIN:

Odometer:
Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

DS02017

1999 Mercedes-Benz SL500R 2-door convertible
coupe

WDBFAB8FOX FXXXXXX
Unknown

5.0L, 8cylinder

None, per police
Unknown

Moderate frontal damage. Vehicle towed from the
scene.

Unknown

Totd 15.0 km/h (9.3 mph)
Longitudinal -14.8 km/h (-9.2 mph)
Latitudina 2.6 kmvh (1.6 mph)
Energy 20,510 joules

(15,127 ft-Ibs)

Figure 11. Exemplar view of Mercedes coupe



Occupants

Case vehide
Age/Sex:
Seated Position:
Sesat Type:

Height:
Weight:
Occupation:

Pre-existing Medica Condition:

Alcohal/Drug Involvement:
Driving Experience:

Body Posture:

Hand Postion:

Foot Position:

Redtraint Usage:

Air bag:

Occupant 1
57/Femae
Front left

Fabric covered bucket sest,
seat adjusted to between the
middle and rear most track

position

155cm (61 in)
50 kg (110 Ibs)
Unknown
None noted
None

>20 years
Normd, upright

Both hand on steering whed,
10 and 2 o' clock position

Right foot on accelerator, |eft
on floor

Continuous loop 3-point lap
and shoulder bdt with diding
latch, used in crash

Steering whed mounted air
bag, not deployed

Seat back mounted sde air
bag, not deployed

Roof rail mounted Sde air
curtain, deployed

DS02017

10



DS02017

Other vehicle (GMC)

Age/Sex: 51/Mde

Seated Position: Front left

Sesat Type: Unknown

Height: 173 cm (68in)

Weight: 86 kg (190 lbs)

Occupation: Unknown

Pre-exiging Medicd Condition:  None noted

Alcohaol/Drug Involvement: None

Driving Experience: Unknown

Body Posture: Unknown

Hand Position: Unknown

Foot Position: Unknown

Redtraint Usage: Lap and shoulder belt used,
per police report

11



Other vehicle (Mercedes)
Age/Sex:

Seated Position:

Sesat Type:

Heaght:

Weight:

Occupation:

Pre-exigting Medicad Condition:

Alcohaol/Drug Involvement:
Driving Experience:

Body Posture:

Hand Position:

Foot Position:

Redtraint Usage:

59/Mde

Front left
Bucket
175cm (691in)
74 kg (163 1bs)
Unknown
None noted
None
Unknown
Unknown
Unknown
Unknown

Lap and shoulder belt used,
per police report

DS02017
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Injuriesand Injury Mechanisms

Cazvehide

Driver:

Mercedes

Driver:

INJURY
Contusion, left hip

Contusion, left shoulder

Contusion, left breast

No reported injuries

No reported injuries

OIC CODE

890402.1,2

790402.1,2

490402.1,2

ICD-9 SOURCE
924.01 Door sde
panel
923.00 Door sde
panel
922.0 Door side
pandl

DS02017
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Occupant Kinematics

The 57-year-old driver of the case vehicle was
segted in anormd, upright fashion. The fabric
covered bucket seat was adjusted to between the
middle and the rear most track position. The
driver was wearing the continuous loop 3-point
lap and shoulder belt. The shoulder belt upper
anchorage was adjusted to the full up position.
The driver’ s hands were at the 10 and 2 0’ clock
positions. Her right foot was on the accelator, her
left on the floor. She waswearing along deeve
shirt. She was not wearing glasses or contact
lenses.

During the initial impact, the driver responded to
the 70 degree direction of force by moving : — = _
forward and to the right. She loaded and was Figure 12. Driver's seat—contact to side air curtain
held in place by the seet belt. Asthe vehicle
began its clockwise rotation, the rotational
forces forced the driver back to the left. Upon
the second impact, the Sde air curtain

deployed. The driver responded to the 280
degree direction of force by moving sharply to
the left. Theleft Sde of her face and her left
shoulder contacted the deployed curtain. The
facid contact deposited a make-up transfer to
the curtain.  Thedriver did not sugtain any
facid injuries of any kind. At thissametime, the
left side of the driver’s shoulder, breast and hip
engaged the door side panel—esulting in
contusions a each of these locations.

Figure 13. Close up of contact to side curtain
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