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The crash investigation process is an inexact science which
requi res that physical evidence such as skid marks, vehicul ar
danmage 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 Advanced 208 Compliant case was identified by the local Nationa
Automobile Sampling System Primary Sampling Unit. The case was
reported to DSI on February 28, 2003. All field activities were
completed on March 4, 2003. The case vehicle was ingpected and the
System Diagnostic Module (SDM) downloaded. The vehicle had been
torn down by the body shop.

Invedtigation Type: On-scene

Crash Location: Texas

Crash Date: February, 2003

Notification Date: February 28, 2003

Field Work Completed: March 4, 2003

SUMMARY:

This four vehicle, rear end, chain reaction
crash occurred in February, 2003 at
0900 hoursin Texas. The crash
occurred on adivided four-lane highway.
The speed limit is 97 kmmv/h (60 mph).

The case vehicle was a 2003 Chevrolet
Avaanche 1500 pickup crew cab 2WD
pickup truck driven by arestrained 44-
year-old male (183 cm/72 in, 95 kg/210
Ibs). The case vehicle was equipped
with dua stage front air bags. The front
right passenger air bag includes a
“Passenger Sensing System”. The
system is designed to automatically
switch the air bag on or off based on a

passenger’ s weight.

Figure 1. Overview of crash scene (south).

The first other vehicle was a 1997
Chevrolet 2500 series pickup driven by
a23-year-old mae. The front right seat
was occupied by a 35-year-old male.

Figure 2. Front left, case vehicle (insurance photo)
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The second other vehicle was a 1999 Toyota Camry four-door sedan driven by a 44-year-old femde.

The third other vehicle was a 1999
Chevrolet Blazer sport utility vehicle
driven by a57-year-old mae.

The Blazer was stopped in the third lane
from the right facing south. The Toyota
Camry was behind the Blazer and was
dowing. The case vehicle was behind
the Camry and wasdowing. The
Chevrolet 2500 series pickup was
traveling behind the case vehidle. The
driver of the pickup faled to sopped in
time and rear-ended the case vehicle
(OBBDEW1). The case vehicle was Figure 3. Rear left, case vehicle (insurance photo)
pushed forward and struck the rear of the
Camry withitsfront end (12FYLW1).
The Camry was then pushed forward into
the rear of the Blazer just asit was
beginning to pull forward with traffic.

The driver of the case vehicle sustained
muscle spasms to his neck, back, and
both arms and legs. He has had severd
back surgeries prior to thiscrash and is
currently under medica trestment for
gpasms. He was transported from the
scene by ambulance to alocd hospital.
He was examined and underwent an
MRI. Hewas released afew hours after
the crash.

Figure 4. Driver's seated position

The case vehicle was towed from the
scene. It was completely torn down at the time of the ingpection.
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Scene Diagram
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Figure 5. Scene diagram
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DETAILED INFORMATION

Vehicles
Case vehide
Description: 2003 Chevrolet Avaanche 1500 Y2 ton sport utility vehicle.
Vehicle can be converted from a six-passenger SUV to a
full-size pickup with an eight-foot protected cargo box.
V ehicle was equipped with the Z66 On-road package.
VIN: 3GNEC13T13GXXXXXX
Odometer: Unknown
Engine 53L,V8
Reported Defects: None noted
Cargo: None
Damage Description: Minor front and rear end damage. PAR vehicle damage
rating=BD2, FD2. Vehicle towed from the scene
CDC: Impact 1: 06BDEW1
Impact 2: 12FYLW1
DdtaV: Totd Estimated to be >=
10.0 km/h (6.2 mph)
but < 25.0 km/h (15.5
mph)
Longituding Unknown
Latitudind Unknown
Energy Unknown

Figure 6. Left bumper mounting bracket—minor
scuffing/scratches
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Occupant Protection System Discussion

This vehicle was equipped with an advanced occupant protection system. The system consists of the
SDM, dud stage front air bags, afront right passenger sensing system, and adriver’s seet belt latich
usage detector. The system is controlled by the SDM. The primary function of the SDM isto control
the deployment of the occupant protection systems. The system records the vehicle s forward velocity
change. The system will aso record, asit did in this case, 150 milliseconds of deta after dgorithm
enable (AE).

The downloaded data indicated that the case vehicle had a maximum recorded velocity change of -6.4
km/h (-4.04 mph) at the 100 ms mark as aresult of the forward impact. The result appears dightly low
given that there was resdua damage to the bumper mounting bracket.

The Vetronix report further indicates that:

The driver’ s belt switch status was. buckled.

The AE to maximum recorded velocity change was: 100 milliseconds

There were no air bag deployments.

The brake switch status was OFF at 5 second interval before agorithm enable (AE),

was ON for the next 3 second intervals, and then was OFF 1 second before AE.

5. There were 25 ignition cycles between the non-deployment event and the time of
investigation.  This number seems high, but the vehicle may have been driven after the
crash.

6. The vehicle speed was 47 km/h (29 mph) five seconds before AE, decderating to 10

km/h (6 mph) before AE.

A wbdpE

Based on the brake switch status changes, the vehicle speed changes, and the absence of any throttle
activity areasonable conjecture would be that this vehicle was dowing prior to theinitia rear end
impact. At impact, the driver reacted by moving rearward. Thistook hisfoot off the brake. After
impact, the vehicle was forced forward. The driver then braked, causing the brake switch status to
return to ON, and decderating the vehicle to 10 knvh (6 mph).
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The case vehicle was equipped with
frontal ar bags mounted in the Seering
whed and top mounted in the instrument
pand of the front right seet podtion. The
front right passenger air bag includes a
“Passenger Sensing System”. The
system is designed to automatically
switch the air bag on or off based on a
passenger’ sweight. The system aso
USes a sensor in the passenger-side seat
belt to measure how much tenson is
exerted by the seet belt when it isbeing
cinched down, providing a means of
subtracting seat loading due to the bt in
order to accurately determine what may
be on the sedt.

WELT TENS DN SWITTCH

SEAT CUSHIOH

Thereisan indicator on the center
rear-view mirror that derts vehicle
occupants to the satus of the system at
al times. If the light reads "Passenger Air TRANSOUCER
Bag ON," the air bag is programmed to 1
deploy in afrontd crash of sufficient
severity. If it reads"Passenger Air Bag  Figure 7. Passenger sensing system (photo from GM web
OFF," the system has turned off the air site www.gm.com/company/gmability/safety/images/pss.jpg)
bag because it determined elther that

there is no occupant on the front passenger seet, or that a rear-facing infant seat, a forward-facing child
restraint, aboogter seat or a smaler person, such as a child who has outgrown child restraints, is
present. The sensing system is standard on most 2003 full-size pickups and sport-utility vehicles. There
were no air bag deployments. The vehicle was equipped with seat integrated seet belts. There were no
indications of seet belt loading.

ELECTRON I CONTEROL LiNIT

The front dua-stage air bags in this vehicle are designed to detect vehicle decderation and, based on the
deceleration data, provide an appropriate amount of air-bag inflation. Dual-stage air bags are designed
to help reduce the occurrence of inflation-induced injuries by deploying the air bag less forcefully in
lower-speed crashes.



Other vehicle (Chevrolet 2500 series)

Destription:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

1997 Chevrolet 2500 series pickup
1GCGC24RV ZXXXXXX

Unknown

5.7V8

None noted

Unknown

Front end damage. PAR vehicle damage
rating=FD3

Unknown

Total Unknown
Longitudind Unknown
Latitudina Unknown
Energy Unknown

DS03008



Other vehidle (Toyota Camry)

Destription:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

DS03008

1999 Toyota Camry 4-door sedan
4T 1BG22K TXUXXXXXX

Unknown

4 cylinder, 2.2 L

None noted

Unknown

Minor front and rear end damage. PAR vehicle
damagerating=BD3, FD1. Vehicle towed from
the scene.

Unknown

Total Unknown
Longitudind Unknown
Latitudina Unknown
Energy Unknown



Other vehicle (Chevrolet Blazer)

Destription:

VIN:

Odometer:

Engine

Reported Defects:
Cargo:

Damage Description:

CDC:
DdtaV:

DS03008

1999 Chevrolet Blazer sport utility
1GNCSI3W2X XXXXXX

Unknown

6 cylinder, 4.3 L

None noted

Unknown

Minor rear end damage. PAR vehicle damage
rating=BD1. Vehicle driven from scene.

Unknown

Total Unknown
Longitudind Unknown
Latitudina Unknown
Energy Unknown



Occupants

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

Height:
Weight:
Occupation:

Pre-existing Medica Condition:

Alcohal/Drug Involvement:

Occupant 1
44/Male
Front left

40/20/40 cloth covered split
bench' seat. Sightly reclined.
Sest at rear most track

position.

183 cm (72in)
95 kg (210 Ibs)
Project manager
None noted

None

Driving Experience: Presumed to be > 10 years

Body Posture: Normd, upright

Hand Pogtion: Both hands on steering whed,
unknown clock position

Foot Pogtion: Right foot on brake, left on
floor.

Redtraint Usage: Lap and shoulder belt
avallable, used.

Air bag: Steering whed mounted ar
bag available-did not deploy.

'Per Chevrolet specifications

DS03008
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Other vehicdle (Chevrolet 2500
sies

Age/Sex:
Seated Position:
Sedat Type:
Height:

Weight:

Occupation:

Pre-existing Medica Condition:

Alcohal/Drug Involvement:
Driving Experience:

Body Posture:

Hand Postion:

Foot Position:

Redtraint Usage:

Occupant 1

23/Mde
Front left
Unknown
Unknown
Unknown

L andscaper
None noted
None
Unknown
Unknown
Unknown

Unknown

Lap and shoulder belt used,
per police report

DS03008

Occupant 2

35/Mde
Front right
Unknown
Unknown
Unknown
Unknown
None noted
NA

NA
Unknown
Unknown
Unknown

Lap and shoulder belt used, per
police report
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Other vehicle (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:

Occupant 1
44/Femde
Front left
Unknown
Unknown
Unknown
Licensed vidting nurse
None noted
None
Unknown
Unknown
Unknown
Unknown

Lap and shoulder belt used,
per police report

DS03008
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Other vehicle (Chevrolet Blazer)
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:

Occupant 1
57/Mde
Front left
Unknown
Unknown
Unknown
Sound engineer
None noted
None
Unknown
Unknown
Unknown
Unknown

Lap and shoulder belt used,
per police report

DS03008
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Injuriesand Injury Mechanisms

Case vehicdle
INJURY OIC CODE
Driver: Muscle spasms to his neck,
back, and both arms and legs.
No codegbleinjuries.
Other vehicle (Chevrolet 2500 series)
Driver: Not injured, per police report.
Front right Possible injury, per police
occupant: report.
Other vehicle (Toyota Camry)
Driver: Possible injury, per police
report.
Other vehicle (Chevrolet Blazer)
Driver: Not injured, per police report.

ICD-9

SOURCE

DS03008
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Occupant Kinematics

The 44-year-old male driver of the case vehicle
was seated in anormdl, upright fashion in the
cloth covered split bench seat. The seat was
adjusted to the rear most track position. The
set back was dightly reclined. The adjustable
head rest was in the full down position. The
driver was wearing the integrd 1ap and shoulder
belt. Prior to impact, the case vehicle was
dowing and the driver had hisfoot on the brake.
The case vehicle was then struck in the rear by
the Chevrolet 2500 series pickup. The driver
moved rearward in response to the 6 o' clock
direction of force. The vehicle was pushed
forward. The driver reacted to this motion by
braking once again. The vehicle then decelerated ol

to 10 kmvh (6 mph) before striking the rear of the Figure 9. Driver’s integral seat belt
Toyota Camry. He moved dightly forward in
response to the 12 o’ clock direction of force.
His |eft knee contacted the left lower instrument i ¥
pand. Therewas no injury related to this | A
contact. | -

There was no steering whed deformation, no
steering column compression, and no damage to
the seat or headrest. The seat back angle
remained the same after the crash.

Figure 8. Left knee contact
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Attachment 1. Vetronix Report

System Status At Non-Deployment

DS03008

SIR Warning Lamp Status OFF
Criver's Belt Switch Circuit Status BUCKLEQ
Ignition Cycles At Non-Deployment 484
Ignition Cycles At Investigation =208
Maximum SDM Recorded Velocity Change (MPH) -4.04
Algorithm Enable to Maximum SDM Recorded Velocity Change (msec) 100
Event Recording Complete Yes
Multiple Events Associated With This Record Yas
One Or More Associated Events Not Recorded Yes
AGNEC13IT13Gxxxxxx NMon-Deployment Data - E"m,,,_d
080 g _\_h_‘_‘—*—-—\_h_ Mh_L_Lh Velaoity
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FENECTIT13Gxomx Non-Deployment Pre-Crash Graph
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