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DISCLAIMER

This document is disseminated under the sponsorship of the Department of Transportation in the
interest of information exchange. The United States Government assumes no respongbility for the
contents or use thereof.

The opinions, findings, and conclusions expressed in this publication are those of the authors and not
necessarily those of the Nationd Highway Traffic Safety Administration.

The crash investigation process is an inexact science which requires that physica evidence such as skid
marks, vehicular damage measurements, and occupant contact points are coupled with the
investigator's expert knowledge and experience of vehicle dynamics and occupant kinematics in order
to determine the pre-crash, crash, and post-crash movements of involved vehicles and occupants.

Because each crash is a unique sequence of events, generdized conclusions cannot be made concerning
the crashworthiness performance of the involved vehicleg(s) or ther safety systems.
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VERIDIAN ON-SITE FAIL TO DEPLOY INVESTIGATION
VERIDIAN CASE NO. CA98-60
VEHICLE: 1998 HONDA CIVIC EX
LOCATION: PENNSYLVANIA
CRASH DATE: OCTOBER, 1998

BACKGROUND
This on-gte investigation focused on issues relaed to the non-deployment of the frontd air bag sysemin
a1998 Honda Civic. The vehicle was involved in off-road frontal impactswith apicket fence, utility pole
oguy wire, and alarge diameter [68.6 cm (27.0")] tree(Figure 1). Thefronta impact with thetree resulted
in severe damage to the Honda Civic, (Figure 2) but failed to deploy the vehicle sfrontd driver and right
front passenger air bag system. The Hondawas operated by an unrestrained 24 year old male. Thedriver
loaded the steering assembly during the impact with the tree. This loading resulted in severe deformation
of the steering whedl and in multiple internd injures of the abdomen (A1S-5) and thorax (AIS-4). The
driver survived these injuries and was hospitalized for 137 days.

e 4T

Figure 1. Imact raj ectory Figure 2. Frontal view of the
of the Honda Civic. impact damage to the 1998
Honda Civic.

The crash occurred in October, 1998, during nighttime hours. The investigating officer notified NHTSA
of the non-deployment crash on October 21%. The casewas subsequently assigned to Caspan’s Specia
Crash Investigation (SCI) team on that same date. Due to arequirement that the vehicle examination be
conducted in conjunction with a Technica Specidist from Honda North America and from NHTSA's
Office of Defects Investigation (ODI), Calspan scheduled an examination date that was acceptable to
parties and thefield investigation portion of this case was completed on October 28", A private consultant
was present to document the vehicle for an attorney who represented the owner of the Honda.

SUMMARY

Crash Site
The crash occurred in asuburban location on aminor arterial roadway with aposted speed limit of 56 knvh
(35 mph). The Honda Civic approached the crash site traveling in the first northbound lane of asix lane
divided roadway (Figure 3). Intheimmediate vicinity of the crash Ste, the roadway trandtioned from a
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ax lane divided configuration to afour lane undivided configuration. 1n |
addition, northbound traffic entered and tracked a curve to the left
whiletraversing adight positive grade. At thetime of the crash, it was [
dark, the weather was clear, the asphdt road surface was dry, and the
roadway was lighted.

Pre-Crash Phase
The Honda Civic approached the crash gdte traveling in a northerly
direction in the first northbound travel lane a an estimated travel speed :
of 72-77 km/h (45-48 mph). The Hondadriver who had been drinking, Figure3. Pr ofileview of the
apparently fell adeep asthe vehicle entered atransition area and began Vehicle's damage pattern.
tracking a curve to the left. The driver reinquished steering contral,
alowing the vehicle to drift to the right and exit the right edge of the northbound travel lanes at a shalow
departure angle (estimated at 3-5degrees). The Hondatraveled approximately 30 m (98") from the point
whereit exited the roadway to the point of initid impact. During thisinterva the vehicle crossed the mouth
of aroadway which intersected itstravel path from the right, crossed a turning gpron associated with the
intersecting roadway, and then exited the west edge of the turning apron gpproximately 13 m (42) north
of the intersecting roadway.

Crash Phase
The front of the Honda struck and penetrated awooden picket fence located 0.6 m (2.0) outboard of the
west edge of the turning apron (Figure 4). Thedirection of force for thisimpact was 12 o'clock. While
penetrating through the fence, the Honda sheared off two 10x10 cm (4x4™) support posts which anchored
thefence. After penetrating through the fence, the center fronta area of the vehicle struck and sheared a
utility pole guy wire (Figur e 5) that was anchored into the ground 1 m (3.3 insde of the fenced area.

Figure 4. Overall view of the Figure5. Struck guy Wire
crash site. and tree.

Following the second impact, the Honda continued in a northerly direction in a tracking atitude for a
distance of agpproximately 7 m (23) where its |eft frontd areaimpacted a large tree (Figure 5) that was
68.6 cm (27.0") in diameter. The direction of force for this third impact was, again, 12 o’'clock. The
vehide simpact speed was computed at 67.8 kmvh (42.1 mph). The associated total and longitudinal
ddtaV was computed a 60.0 km/h (37.3 mph). These vaues were derived using the damage and
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trgjectory agorithm of the WinSMASH program. Thisimpact induced a counterclockwiserotetionin the
Hondawhich rotated off thetree, spinning approximately 180 degrees, and then cameto rest gpproximately
3.5 m(11.4) west of the tree, facing in a southerly direction. The crash schematic is attached as Figure
11 (Page 12) of this summary report.

The 24 year old mae driver of the subject vehicle was not using the available restraint sysem. Following
the impact with thetree, hemoved directly forward. Both of hisknees contacted and shattered theintruded
mid pane and knee bolgter to the left and right of the steering column.  His abdomen and chest contacted
and severdly deformed the steering assembly. The driver’ sleft wrist contacted the upper instrument pane
behind the steering whed and his right hand contacted the upper instrument panel near the center of the
vehicle. Following these contacts, the driver rebounded into the seat and then dumped forward.

Post-Crash Phase
The Honda driver remained in his vehicle after the vehicle cameto rest. Thefirgt police unit responding to
this cal arrived on scene within five minutes of the crash. This officer reported that the driver wasin a
semi-conscious state upon his arrival. He noted that the driver was not wearing the available restraint
system and that there was a noticeable odor of dcohal within the vehidle. When he asked the driver if he
was in pain, the driver pointed to his chest without providing a verba response.

A rescue unit arrived severa minutes after the first police unit. Emergency medicd technicians (EMTS)
from this unit provided first ad trestment while the driver was being extricated from the vehicle.
Recognizing the severity of the driver’s injuries, trangport procedures were initiated in an expeditious
manner. The driver was trangported by ambulance to aloca hospital located gpproximately 15 minutes
fromthe crash site where he was admitted for treetment of hisinjuries. Emergency surgery was performed
to repair multiple lacerations and ruptures of abdomina organs. Numerous follow-up surgeries were
required. He was subsequently discharged 137 days following the crash.

VEHICLE DATA

The subject vehicle in this case was a 1998 Honda Civic EX, two door coupe. The manufacture date of
the vehicle was 9/98 and the vehicle identification number was IHGEI824XWL (production number
ddeted). The vehicle was equipped with afront disc/rear drum braking system, a 4 cylinder transverse
mounted engine, an automatic transmission with a console mounted transmission selector lever, and fronta
ar bagsfor thedriver an right front passenger seated positions. Thevehicle had been purchased asanew
vehide on September 23, 1998, by thefather of the driver. At thetime of vehicleingpection, the odometer
reading was 2,499 km (1,553 miles).

VEHICLE DAMAGE
The Honda Civic was towed from the scene of the crash and stored in a secure policeimpound lot. The
vehicle was subsequently inspected at that location 11 days after the crash sequence occurred.



Exterior Damage

The exterior damage sustained by theHonda Civicin the crash sequence B
was severein nature(Figure 6).  Maximum frontal crush was 83.3 cm
(32.8") located at the left corner postion. Direct contact damage
sustained as aresult of striking the tree initiated 29.2 cm (11.5") to the
left of the vehicle' s centerline and extended 44.4 cm (17.5") to the left
corner of the vehicle. Thefidd L dimension for the crush envelopewas
83.8 cm (33.0") as measured from the left corner to the right. The
impact with the tree separated the bumper fascia and the reinforcement
bar from the vehicle, therefore the crush profile was documented at the
lower radiator support panel. The crush profile for the full crush envelope were measured as follows:

Figure 6. Overhead iew of
the crush profile.

C,=82.0cm (32.3") C, =417 cm (16.4")
C,=709cm (27.9") C;=17.3cm (6.8")
C,=59.2cm (23.3") Cs=9.7cm (38"

In addition to the crush dimensions noted above, the left whed base dimension was reduced 33 cm (13")
and theright whed base dimenson waseongated 2.3 cm (0.9"). The Callison Deformation Classfication
(CDC) assigned to the tree impact was 12-FL EW-4 and the ddta'V for thisimpact was computed by the
SMASH program at 60.0 km/h (37.3 mph).

Clearly, the severity level of theleft frontd tree impact exceeded the threshold leve of ar bag deployment
and the system should have deployed during the crash sequence. During the vehicle ingpection conducted
for this effort, Honda representatives were unable to successfully download stored data from the single
point diagnostic control unit for the air bag system.

The firgt fence post impacted by the vehicle crushed the hood face to a depth of approximately 2.5 cm
(2.0"). Thedamage pattern waslocated 4.4-12.7 cm (1.75-5.0") right the verticd centerline. The second
fence post impact and the guy wire contact was masked by the subsequent treeimpact damage. The CDC
for thefenceimpact was 12-FZEW-1 whilethe CDC for the guy wireimpact was estimated at 12-FCEN-
1. These minor severity impacts did not dter the trgectory, or Sgnificantly decelerate the vehicle prior to
the tree impact.

I nterior Damage
Interior damageto the Honda Civic wasrated as moderatel y severe and was associ ated with acombination
of impact induced deformation and occupant contact. The passenger compartment was reduced in Sze
by intrusion of frontal components which included the windshield, the left upper A-pillar, the instrument
pand, the seering assembly, and thetoe pan (Figure 7). The A dimension (asmeasured from the steering
whed hub to the backlight header) was reduced 16.3 cm (6.4"). Other intrusion extents were measured
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asfaollows

Component [nterior Extent
Left corner of mid-instrument pane 122cm (4.8")
Lower left A-pillar 122cm (4.8")
Upper left A-pillar 122cm (4.8")
L eft toe pan 38.1cm (15.0")
Center mid-instrument panel (@ radio) 150cm (5.9

A ¥ b1 :
Figure 7. Interior Figure 8. Non-deployed air
damgge/drlver loading of the bag and driver loading of the
steering wheel. steering assembly.

Driver contact was noted to the steering assembly and the instrument panel (Figure 8). The driver loaded
al aspects of the steering assembly including the rim, spokes, and the air bag module assembly (NOTE:
At the time the driver initiated loaded the steering whed, it was positioned in a straight 12/06 o' clock
postion, however, due to engagement against the tree, the whed rotated approximately 260 degrees
counterclockwise). Thelower rim at the left spokes was deformed 17.8 cm (7.0") forward and the upper
rim was deformed 7.6 cm(3.0") forward. The steering column shear capsuleswere completely separated
with 1.8 cm (0.7") of separation noted for the left capsule and 2.8 cm (1.1") of separation noted for the

right capsule.

Thedriver’ sleft knee contacted and shattered theleft mid-instrument pand and hislower leg contacted and
shattered the knee bolster. Hisleft knee penetrated 15.2 cm (6.0") into the instrument pandl substructure.
The contact was located 53.3-71.1 cm (21.0-28.0") to the l€eft of the vehicle' s centerline and extended
from 5.1 cm (2.0") below the top of the instrument pand to 30.5 cm (12.0") below the top of the pand.
A smilar pattern was noted for hisright knee and leg which contacted and shattered the instrument panel
to the right of the steering column. This second contact was located 12.7-20.3 cm (5.0-8.0") to the left
of the vehicle' s centerline and extended from 20.3 cm (8.0") to 30.5 cm (12.0") bel ow the top surface of
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the instrument pand.

In addition, two contacts were noted to the upper surface of the!
ingrument panel. The first contact was located behind the deformed P
upper steering whed rim and conssted of atissue transfer imbedded in

a gouge on the upper surface of the instrument pane (Figure 9). The
contact extended from 49.0-55.9 cm (19.3-22.0") to the left of the
vehid€e s centerline. The contact point was associated with the driver’s
left wrigt. The second contact to the upper pand surface was located
to the right of the steering whed at the leading edge of the instrument
cowl. This contact extended from 8.9-17.3 cm (3.5-6.8") to the | eft of
the vehicle scenterline and consisted of adeformation (compression) of

the padded surface. The contact was assigned to the driver’ s right hand.

Figure 9. Tissuetransfer to
the upper instrument pand.

Briefly, the Honda driver moved forward following impact with thetree. Hiskneesand lower legsloaded
the mid-instrument pand and knee bolgter to the left and right of the steering column. His abdomen and
thorax |oaded the steering whed. Hisleft wrist contacted the upper surface of the ingtrument pand behind
the deformed upper steering whed rim and hisright hand contacted the upper instrument panel to theright
of the steering whed. As the Honda rotated counterclockwise off the tree impact, the driver initidly
rebounded into the left front seat back support and then dumped forward where he came to rest.

MANUAL RESTRAINT SYSTEMS

The subject vehicle was equipped with manua 3-point lap and shoulder beltsfor thefront seated positions.
These systems utilized a continuous|oop belt webbing with dua modelocking retractors. Both front belts
incorporated energy management loops. These loops, which were 10.7 cm (4.2") in length, would have
added 21.3 cm (8.4") to the belt length (when deployed) providing a ride-down effect to the occupant.
The energy management loops and were located 17.3 cm (6.8") above the lower slI anchorage. These
loops were concealed within alower belt deeve. The energy management loop onthedriver’ sbelt system
did not exhibit evidence of loading. The upper belt anchorage (D-rings) onboth front beltswere fixed to
the B-pillar and were not adjustable.

No evidenceof loading or other stresswas noted to the driver’ sbelt syslem. Theinvestigating officer noted
that the driver was semi-conscious when he arrived on scene and was not restrained by the belt system.
This assessment was supported by the driver’s contact patterns within the vehicle and the lack of loading
gress on the belt system.

AUTOMATIC RESTRAINT SYSTEM

The 1998 Honda Civicinvolved inthiscrash sequence was equipped with a Supplementa Restraint System
(SRS) that conssted of frontal air bag modules for the driver and front right passenger seated positions.
It should be noted that athough this Honda was a 1998 modd year, it was not equipped with redesigned
ar bags. The system did not deploy as aresult of the left fronta impact with a tree even though the ddlta
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V level associated with that impact [60.0 kmvh (37.3 mph)], indicated that deployment was warranted.

The driver air bag module was mounted within a4-spoke steering wheel. The spokes were located at the
9/7 and 3/5 o' clock pogitions. Theair bag was concea ed behind H-configuration module cover flapsthat
were symmetrica with a 13.5 cm (5.3") horizontal tear seam.  An identification labd on the module
assembly provided the following information:

SRS
HJIP7F494
M/D 0998

6040 P

77800-S01-A700

The passenger ar bag modulewasatop mount design which incorporated asingleflap that opened upward
toward the windshield. The module flap was measured at 34.9 cm (13.8") lateraly and 16.0 cm (6.3")
longitudindly. The module tag for this assembly provided the following information:

PJJ7B7420 Jo1
SRS M/D 0998

PSO1AC14 7

6040
77850-S01-A800

The single point diagnostic control unit for the air bag system was located at the forward aspect of the
center console. Theunit wasingaled in ahorizonta orientation and was accessed from theright side pand
of the console. The module tag for this unit provided the following information:

SRS Modea# 77960-S02A830-M3
SRS unit

5K4321 | A CJAGBWYE 33/98




When power was supplied to the vehicle during the ingpection, the ignition key was turned to the on-
position and the SRS indicator lamp came on and stayed on. Normally, thisindicator lamp should light for
seven seconds and then go out asthe diagnogtic cycleis completed. The Honda representative connected
the diagnogtic scan tool (Honda PGM Tester) to the SRS control unit to test for stored fault or trouble
codes. Hewas unsuccessful in his attempts to download data from the control unit. The test unit used to
interrogate the control unit repeatedly showed 16 lines of O codes indicating that the test unit was not
communicating properly with the control unit.

A second test procedure was initiated which involved plugging a jumper wire into the service check
connector for the SRS. With the wire in place, a flash code of 2-1 was displayed through the SRS
indicator light. The codeindicated the front passenger air bag circuit was open. No additional data could
be extracted from the system.

The Honda representative noted that the he could remove the SRS control unit from the vehicle and return
it to Honda where a bench test could be performed to read the stored codes. Attorneys representing the
driver’s father (vehicle owner) declined to alow the unit to be removed from the vehicle and placed in
Honda s possession. Honda council declined to alow a non-neutrd party to maintain possession of the
control unit, therefore the unit remains in the vehicle with no plan to test the unit and determine the root
cause of the non-deployment.

DRIVER DEMOGRAPHICS

Age/Sex: 24 year old mde

Height: 172.7 cm (68.0")

Weight: 62.6 kg (139.0 Ibs)

Manud Redtraint Usage: None, 3-point lap and shoulder belt was available

Usage Source: Vehicle inspection, observations of on-scene emergency
personnel

Eyeware: Unknown

Vehide Familiarity: Unknown

Route Familiarity: Unknown



DRIVER INJURIES

Injury Injury Severity (AlS 90) Injury Mechanism

Large blow-out lesion (rupture) | Critical (541028.5,7) Steering whed rim
at the second and beginning of
the third portion of the
duodenum
Large blow-out lesion (rupture) | Severe (540826.4,8) Steering whed rim
of the hepatic flexure of the
colon and transverse colon
Large Grade |V laceration of Severe (541826.4,1) Steering whed rim
the right lobe of the liver which
extended from the gallbladder
fossato near the levd of the
inferior vena cava
Near complete transection of Severe (542830.4,7) Steering whed rim
the head of the pancreas at
thwe right Sde of the
mesenteric vessdls
Intimd tear of the thoracic Severe (420202.4,4) Steering whed hub/air bag
aorta module assembly
Largerent in the right hepetic Serious (521602.3,1) Steering whed rim
ven
Contained right perinephric Moderate (541699.2,1), Steering whed rim
hematoma {defaulted to a kidney

contusion NFSas no other

code applies}
Smdll tear at the capsule of the | Moderate (544222.2,2) Steering whed rim
pleen at the levd of the inferior
pole
Hemoperitoneum, 11cc Not coded under AIS 90 Steering whed rim
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Injury Injury Severity (AlS 90) Injury Mechanism

Laterd fractures of right ribs2- | Moderate (450220.2,1) Steering whed hub/air bag

4 with pulmonary edema module

Extengve scap edema Minor (190402.1,9) Impact force

consstent with anasarca

Gdlbladder injury, surgicdly Moderate (541299.2,7) Steering whed rim

removed (not further specified)

Smadl laceration of the lower lip | Minor (290602.1,8) Sdf inflicted (probable)

Abrason right groin Minor (590202.1,8) Steering whed rim

Abrason right thigh Minor (890202.1,1) Knee bolgter pand/instrument
panel substructure

Laceration (NFS) with Minor (890600.1,2; Knee bolster pand/instrument

abrason over left knee 890202.1,2) pand substructure

Laceration (NFS) with Minor (790600.1,2; Left upper insrument panel

abrason over the left wrist 790202.1,2)

DRIVER KINEMATICS

The driver was probably seated in annorma driving posture with both hands on the steeringwhed. Since
he apparently fell adeep and dlowed the vehicle to exit theright edge of the roadway, his heed may have
dumped forward or to either Sde. At the time of vehicle ingpection, the driver’ s seat track was adjusted
to apogtion that was 5.8 cm (2.3") forward of the full rear position and 18.0 cm (7.1") rearward of the
full forward position. The driver did not use the available restraint system.

It is likely thet the Honda driver began moving forward asaresult of the g &
two initid impacts with the fence and the guy wire. Itisdsolikdy that =~
these two closdly spaced impacts woke the driver. Following the left g
frontal impact with thetree, hemoved directly forward (Figure 10). Hi
knees and lower legsimpacted and penetrated the mid-instrument panel g
and knee bolster to the left and right of the steering column.  These @&
contacts resulted in alaceration with abrasion over the left knee and an I & -
abrason to the left thigh. Figure 10. Overall view of
thedriver’strajectory and

The lack of restraint usage and the penetration of the kneesalowed the contact points.

driver to partidly submarine the steering assembly as he began to load

the whed rim with his abdomen and thorax. The abdomina loading to the lower steering whed rim
produced 17.8 cm (7.0") of forward rim deformation at the left spokes. As a result of the whed rim

el
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loading, the driver sustained an abrasion over the right groin, ruptures of the duodenum and colon, large

Grade |V laceration of theright lobe of theliver, anear transection of the head of the pancreas, alargerent

of the right hepatic vein, acontained right perinephric hematoma, hemoperitoneum, atear of the capsule

of the spleen, and a gallbladder injury. His chest loaded the non-deployed air bag module and upper

geering whed rim which deformed the upper rim to a depth of 7.6 cm (3.0"). This contact sequence
produced lateral fractures of the right 2-4 ribs with pulmonary edema, and an intima tear of the thoracic

aorta. Thedriver’ shead traveled over the steering assembly without direct impact to thewindshield or the

left A-pillar. The impact force associated with his trgectory resulted in extensve scdp edema an a
probable sdf-inflicted laceration of thelower lip. Hisleft hand separated from the steering whedl rimwhich
dlowed hisleft wrigt to contact the top surface of the instrument pand forward of the seering whed. This
contact produced a large tissue transfer to the upper pand and alaceration with abrasonto thewrist. As
the vehiclerotated off the tree, the driver rebounded into the left front seat back support and then dumped

forward.

The investigating officer reported that when he arrived on scene, the driver was semi-conscious and
appeared to lgpsein and out of consciousness during thetimeinterval he remained at the scene. A rescue
unit arrived on scene severd minutes after the firgt police unit. The left front door was pried opened and
EMTs began adminigtering first aid treatment. Extrication procedures were initiated in an expeditious
manner and thedriver wastransported to aloca hospita |ocated approximately 15 minutesfrom the scene.
He was admitted for trestment of hisinjuries and released 137 days following the October crash.

CONCLUSIONS
1. The 1998 Honda Civic was equipped with fronta air bags for the driver and right passenger
positions. The vehicle was involved in a severe frontal impact sequence with atree that resulted in a
longitudind vel ocity change of 60.0 kmvh (37.3 mph). This12 o’ clock direction of forceimpact should
have deployed thefronta air bag system. Therewasan gpparent mafunction inthe air bag system that
prevented deployment. Due to thelack of complete diagnostic anadyss of thear bag system, theroot
cause of the failed deployment remains unknown.

2. Although the driver was not restrained by the available lap and shoulder belt system, the deployed

driver air bag may have provided the driver with sufficient restraint to reduce hisloading force againgt
the steering assembly, and possibly reducing the severity of hisinjuries.
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Figure 11. Crash Schematic
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