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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 seet mounted sde air bag case was identified by DSl through
insurance contacts. The case was reported to the NHTSA on October
29, 2002. The case was assigned to DSI on October 30, 2002. An
on-ste investigation was conducted and all field work was completed
on November 4, 2002.

Investigation Type: On Site Sde Air Bag

Crash Location: Cdifornia

Crash Date: October, 2002

Notification Date: October 30, 2002

Field Work Completed: November 4, 2002

SUMMARY

Crash Site

The sde air bag involved crash occurred in an urban
area of southern Cdiforniain October, 2002 at 2151
hours. This was atwo vehicle angle/broadside type
crash which occurred within the confines of afour leg
intersection. The north-south roadway is atwo-way,
undivided asphdt street. The southbound roadway
conggts of two through lanes, and aleft turnlane. The
roadway is bordered by raised concrete curbs. T he
speed limit for southbound traffic is 40 km/h (25 mph).
The east-west roadway is a two-way, undivided '

asphalt street. The westbound roadway consists of Figure 1. Case vehicle stopped at intersection.
two through lanes, and a left turn lane. The roadway is bordered by raised concrete curbs. The speed
limit for southbound traffic is 56 km/h (35 mph). The intersection is controlled by tri-colored traffic
ggnds.

Pre-Crash

The case vehicle isa 2002 Kia Optima 4-door sedan that was driven by an unrestrained 19-year-old
male (178 cm/70 in, 66 kg/145 Ibs). The other vehicle was a 1996 Toyota Camry that was driven by a
restrained 49-year-old female.

The Kia Optima wasinitialy stopped at the intersection with ared light. He wastalking on acell
phone. The Toyota Camry was traveling westbound and entered the intersection with a green light.
The driver of the Kiawas apparently distracted by the phone cal and entered the intersection. He did
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not see the other vehicle or take any evasive actions.
Assuming atypica acceleration rate of 1.2
mV/sec/sec (4 ft/sec/sec), the Kiawould have been
traveling approximately 21 knvh (13 mph) by thetime [ =%
the vehicle had traveled 13 m (43 ft) into the | At
intersection.

Crash

The front of the Toyota struck the left sde of the
case vehicle (10LYEWS). On impact, the case e R i G
vehicle sustained atotd deltav of 230 kmv/h (14.3  Figure 2. Impact 2 (pole)
mph)!, alongitudina deltav -7.9 knvh (-4.9 mph)
and alatera deltav of 21.6 km/h (13.4 mph).
Results fit the collison modd and gppear reasonable
for the case vehicle. At impact, the driver’s seat
mounted side air bag deployed in the case vehicle.

After impact, the Kia Optima rotated clockwise and
crossed through the intersection. The front of the
case vehicle sruck the traffic sgnd pole on the south-
west corner of the intersection with its front
(12FLEN1). The Kiasustained atotal deltav of
20.0 km/h (12.4 mph). The longitudina and lateral
components were -20 km/h (-12.4 mph) and 0 km/h  Figure 3. Left side damage (impact 1) to case
(0 mph), respectively. The results appear high. The  Vvehicle.

collison did not exceed the manufacturer’ s front air
bag deployment threshold and neither the driver’s nor
the front right passenger’ s air bags deployed.

Post-Crash

The driver of the Kia Optimaindicated that he was
not injured. He reported that he had a sore back.

The driver of the Toyota complained of chest pain.
He did not seek medicdl trestment.

Figure 4. Front damage to case vehicle (impact
2).

! calculated using the missing vehicle option of WinSmash 2.12. Size and stiffness coefficients
were based on the vehicle’s wheelbase.
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The case vehicle sustained mgor damageto its left
Sde. The case vehicle€ s engine started, but was
towed from the scene. It was later declared atota
loss by the insurance company.

Figure 5. Angle view of side impact
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VEHICLE DATA - 2002 Kia Optima four door sedan

The 2002 Kia Optima five passenger four door sedan was equipped with front whedl drive,
power steering, 4-gpeed automeatic transmission, vented disc front brakes, drum rear brakes, and atilt

geering column.

VIN:

Odometer:
Engine

Reported Defects:
Cargo:

KNAGD126825IXXXXXX
26,964 km (16,755 miles)
24L 14

None reported

The 2002 Kia Optima was equipped with Hankook Radia H406 P205/60R15 tires. The specific tire

datais asfollows

Tire Tread
LF 6 mm (7/32 in)
LR 6 mm (7/32 in)
RF 5mm (6/32in)
RR 5mm (6/32in)

Pressure Maximum M anufacturer
Recommended Pressure
214 kPa (31 ps) 241 kPa (35 ps)
207 kPa (30 ps) 241 kPa (35 ps)
186 kPa (27 psi) 241 kPa (35 ps)
200 kPa (29 ps) 241 kPa (35 ps)

The front seeting pogtions in the 2002 Kia Optima were configured with bucket seets with adjustable
head restraints. The rear seating positions were configured with a bench seat with a 60/40 folding back
and adjustable head restraints for dl three postions.
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VEHICLE DAMAGE

Exterior Damage - 2002 Kia Optima

Damage Description: The case vehicle sustained mgor damage to its left sde.
There was laterd intruson of the driver’s door panel and
the B-pillar into the driver's compartment. The case
vehicle s engine started, but the vehicle was towed from the

scene anyhow.

CDC: Impact 1: 10LYEWS3
Impact 2: 12FLEN1

DdtaV (Impact 1): Tota 23.0 km/h (14.3 mph)
Longitudind -7.9 km/h (-4.9 mph)
Laitudind 21.6 km/h (13.4 mph)
Energy 50,996 joules

(37,613 ft Ibs)

DdtaV (Impact 2): Totd 20.0 km/h (12.4 mph)
Longitudind -20.0 km/h (-12.4 mph)
Laitudind 0 kmv/h (0 mph)
Energy 27,964 joules

(20,625 t 1bg)

The Kia Optima sustained mgor |eft Sde damage as a result of the impact with the Toyota Camry. The
direct contact damage began 47.0 cm (18.5 in) forward of the rear axle and extended forward for
169.0 cm (66.5 in). Thedirect plus induced damage began 10.0 cm (3.9 in) forward of the rear axle
and extended for 206.0 cm (81.1 in). Both left Sde doors were jammed shut. The driver’s window
glazing was disintegrated from impact forces. Six C measurements were taken along the sill and were
asfollows. C1=0 cm (0 in), C2=11.5 cm (4.5 in), C3=24.5 cm (9.6in), C4=29.0 cm (11.4in),
C5=19.0cm (7.4in), and C6=7.5 cm (2.9 in). Maximum crush was located at C3.

The Kia Optima sustained minor fronta damage as a result of the impact with the pole. The direct
damage began 13.0 cm (5.1 in) from the left front bumper corner and extended laterdly to theright for
25.0cm (9.8in). Thedirect and induced damage included the entire front bumper. Six C
measurements were taken aong the front bumper beam and were as follows. C1=0 cm (0 in),
C2=23.5cm (9.3in), C3=18.0 cm (7.0in), C4=10.5cm (4.1 in), C5=1.0 cm (0.4 in), and C6=0 cm
(0in). Maximum crush was located a C2.
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Interior Damage - 2002 Kia Optima

Interior damage to the Kia Optima was moderate and |
attributed to occupant contact and passenger '
compartment intrusion. The left Sde of the windshied |
was fractured by impact forces. A star-shaped
fracture was found on the windshield directly forward
of the steering whed—possibly from the driver’s hand.
The rear view mirror was knocked off. Lateral
intrusions into the driver’ s seating position included
the left door pand, B pillar, sll, and roof. Latera
intrusons into the left rear seating position included
the door pandl, sll, and the seat back. The driver
knee bolster was deformed longitudindly into the
driver’s seet pogition by the left Sde intrusion.

MANUAL RESTRAINT SYSTEMS- 2002 Kia
Optima

The Kia Optima was equipped with three-point o
safety bdtsat dl five seeting postions with switcheble |
retractors (ELR/ALR) &t al but the driver’ s position
(ELR only). Thedriver's seat belt was found locked,
in aretracted position-- pinned/locked between the
B-pillar and the seat. The vehicle was aso equipped
LATCH anchors and tether connections for the two
rear outboard seats.

Figure 8. Driver's seat belt
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AIR BAG SYSTEM - 2002 Kia Optima

The case vehicle is equipped with four air bags®. A
driver's steering whedl mounted depowered air bag, a
front right passenger’ s depowered air bag that is mid-
mounted in the ingrument pand. The vehideis
equipped with adriver’s seet mounted and front right
seat mounted Side air bags. The driver’s and front
right passenger’ s frontd air bags did not deploy. The
driver’s seat mounted Sde air bag did deploy. It
measured approximately 78.0 cm (30.7 in) long by
31.0cm (12.2in) wide. It was housed ingde a plastic

ey . Locallcn

bag that was encased within ametal frame. The sde il I —— Unier Fronk £ Center Consolg

. . . , et Air Bag Bodula e e e e O Stearing Whasl

air bag appeared to be tied to the back of the driver’s Passenge ar Bag blokae ... Eraariaar S lngament Fang
- . a-t . 4 .

. The Sdear bag haj one taher and no vent BT PRRIEAS NG .. e sinis e TIEE B F'Bsaangﬂs_l;‘ﬁgz

. 8 - 7

ports. There was no evidence of occupant contact. EREEEEIESe e

Sk IMPAGE SENEOTE .evvmvererere e coneore DITiEE & Passanger-Site

Lowar B-Pillars

Figure 9. Case vehicle air bag system.

Figure 10. Driver’s side air bag

2 Data about the air bag system was obtained from Kia’'s web page and The Rescuer’s Guide to
Vehicle Safety Systems, Second Edition, page 2-319.



VEHICLE DATA - 1996 Toyota Camry

Description:

VIN:

Odometer:
Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

1996 Toyota Camry
Unknown

Unknown

Unknown

None noted
Unknown

Magor front end damage, per police report.
Vehicle towed from the scene due to damage.

Unknown
Total
Longitudind
Latitudina
Energy
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OCCUPANT DEMOGRAPHICS - 2002 Kia Optima

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:

Driver
19/Mde
Front left

Fabric covered bucket sedt.
Seat adjusted to rear most
track position. Seat back
dightly reclined.

178 cm (701in)
66 kg (145 Ibs)
Unknown
None noted
None

Three years
Normd, upright

One hand on steering whed,
one using cdl phone.

Right foot on accelerator, |eft
on floor board.

Lap and shoulder belt
avallable, not used

Steering whed mounted front
ar bag avallable, did not
deploy. Seat back mounted
sde air bag, did deploy.
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OCCUPANT DEMOGRAPHICS - 1996 Toyota Camry

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:

Driver
49/Femde
Front left
Unknown

157 cm (62in)
50 kg (110 lbs)
Unknown
None noted
None
Presumed to be > 10 years
Unknown
Unknown
Unknown

Lap and shoulder belt used,
per police report.

DS02021
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OCCUPANT INJURIES -2002 Kia Optima

[njury OIC Code

Driver: Not injured

OCCUPANT INJURIES - 1996 Toyota Camry

[njury OIC Code

Driver: Not injured

[njury Mechanism

[njury Mechanism

DS02021

Confidence Leve

Confidence Leve
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OCCUPANT KINEMATICS - 2002 Kia Optima

The 19-year-old male driver of the Kia Optimawas seated in anormal, upright fashion. He was seated in a
fabric covered bucket seat that was adjusted to the rear mogst track position. The seat back was dightly
reclined. He was not wearing the available 3-point Iap and shoulder belt. It isbelieved that one hand
(probably his left) was on the steering whed while the other was holding a cell phone. He was engaged in a cell
phone conversation at the time of the crash according to one witness. Prior to the impact, the driver had
stopped his vehicle a ared light then, while the light was il red, had begun to enter the intersection. Hisright
foot was on the accelerator and the |eft was on the floor. At impact, the driver responded to the 10 o' clock
direction of force by pitching sharply to the left and dightly forward. He likely contacted the driver’s door side
panel and the deployed side air bag. There were no indications of contact to either, however. The driver did
not sustain any injuries. It appearslikely that the presence of the deployed side air bag was largely responsible
for thelack of any injury. After thisinitid impact, the driver rebounded from the left Sde contact to the right.
He was in an unknown pogtion at the time of the second impact, but it gppears that he had remained in his
original seated podition. At impact, he would have pitched straight forward in response to the 12 o' clock
direction of force. There was a fracture contact to the windshield that might have come from the driver’ s left
hand. The rear view mirror was knocked off possibly as aresult of contact with the driver’s other hand. The
left lower instrument pand intruded rearward due to the left Sde intruson and the driver’ s knees many have
contacted the pandl, but there were no residual contacts.
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Attachment 1. Scene Diagram

Case Vehicle:

Impact 2 with
traffic signal pole

2002 Kia Optima 4-door

-2.2%
grade

-2.3%
grade

;;;;
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Other Vehicle:
1996 Toyota Camry

Figure 11. Scene Diagram
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