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The opinions, findings, and concl usions expressed in this
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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 child safety seat case was identified through FARS. DSl was
assigned the case on October 31, 2002. This case was conducted as a
remote investigation. The following information was obtained from the
police report, autopsy reports, and on-scene photos.

Investigation Type: Remote

Crash Location: Cdifornia

Crash Date: September, 2001

Notification Date: October 31, 2002

Field Work Completed: NA

SUMMARY:

This crash occurred in September, 2001 at 2000
hours. The crash occurred within the confines of a
four leg intersection.  The southbound leg of the
intersection is comprised of a southbound travel
lane, aleft hand turn lane, and a northbound
through lane. The roadway is controlled by an
overhead tri-color Sgnd that wasred a the time
of the crash. The eastbound leg of the intersection
is comprised of awestbound through lane, two left
hand turn lanes, and one eastbound through lane.
The roadway is controlled by an overhead tri-
color signal that was green a the time of the crash.
The weather was clear and the asphalt roadway
was dry at the time of the crash. It was dark;
dreetlights were present and operating at the time : G,
of the crash. The speed limit was 89 km/h (55 Figure 1. Final rest, case vehicle (northwest)
mph) for al intersecting roadways.

St

The case vehicle, a 1993 Cadillac DeVille four door sedan driven by arestrained 29-year-old mae
(168 cm/66 in, 82 kg/180 Ibs), was traveling west. The front right seat was occupied by arestrained
20-year-old female. The second left seat was occupied by arestrained 5-year-old femade. The
second right seat was occupied by a 10-month-old female (79 cn/31 in, 8 kg/17 Ibs) who was seated
in aforward facing booster seat. According to police, this occupant was “properly secured in achild
resraint seat.” The manufacturer of the seat (Cosco) recommends that it be used with children
weighing between 10-18 kg (22-40 Ibs). NHTSA recommends that a child who weighs less than 10
kg (22 Ibs) be placed in arear facing child seet.
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The other vehicle, a 1985 Ford F150
pickup driven by an unrestrained 36-
year-old mae, was traveling
southbound. The front middle seat was
occupied by an unrestrained 28-year-
old femae. Thedriver of the other
vehicle later tested positive for dcohal.

Asthe vehicles approached the
intersection, the driver of the case
vehide had the green light. The driver
of the other vehicle had the red light.
The driver of the other vehiclefailed to
stop at the red light and struck the right Y ERLT TR
side of the case vehicle (01IRZAW3) Figure 2. Final rest, other vehicle (south)
with itsfront end (7OFDEW?2). The
total velocity change for the case
vehicle as cdculated by the damage
agorithm of the WinSmash callison
modd was 35 kmv/h (22 mph). The
longitudind and laterd ddtaV
components were -27 kmvh (-17 mph)
and -23 kmv/h (-14 mph), respectively.
The driver air bag deployed at thistime.
Thetota velocity for the other vehicle
was 38 kmv/h (24 mph). The
longitudind and laterd ddtaV
components were -24 kmvh (-15 mph)
and 29 km/h (18 mph), respectively.

The case vehicle spun out in a TN ..;. =
clockwise direction and cameto restin Figure 3. Right side damage, case ehcle
the eastbound lanes.  The other vehicle

rolled over (6 quarter rolls) and left the

roadway. The driver of the other vehicle was gected through the left Sde window. Thisvehicle came
to rest on itsroof/right Sde facing north. The driver cameto rest just north of this vehicle.

The driver of the case vehicle sustained lacerations to his head and face (A1S=1). He was transported
from the scene by ground ambulance.

The front right occupant sustained a laceration to her lip and other unspecified lacerations (A1S=1).
She was transported from the scene by ground ambulance. The rear |eft occupant sustained aright
femur fracture (AIS=3). She was transported from the scene by ground ambulance.
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The rear right occupant
Sustained serious injuries,
including: afragmented spleen
(AIS=3), aliver laceration
(AIS=2), aleft mandible
fracture, a deep abrasion to the
upper forehead, contusionsto
the right cheek, alip aorasion,
abrasion to right side of face,
contusions to the inner aspect
of the right knee, contusion to
front of right thigh, contuson to
the front of upper right shin,
and drasong/dicing injuriesto
right Sde of face. Shewas
transported from the scene by
helicopter. After arrivad,
emergency room staff attempted to resuscitate her for approximately 35 minutes. She was pronounced
dead at 2128 hours, approximately 1-1/2 hours post-crash, due to multiple blunt force injuries. Her
injuries were due to the subgtantid intrusion through the right rear door and possibly the exterior of the
griking vehicle. At impact, the child seat was pushed rearward and to the left. It gppears that the child
Segt rotated 90 degrees rearward <o that the sest bottom was actudly facing the rear of the vehicle.

Figure 4. Front right, other vehicle

The driver of the other vehicle sustained a massive head trauma. He was transported from the scene by
helicopter to aloca trauma center. He was hospitdized and underwent surgery to repair the skull
fracture. This effort was unsuccessful and brain death was declared at 1212 hours two days following
the crash.

The front middle occupant of the other vehicle sustained lacerations to her head, face, and right knee
(AIS=1). Shewas transported from the scene by air ambulance.

Both vehicles were towed from the scene due to damage. The case vehicle was declared atota loss by
the insurance company. It was later sold and dismantled.
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Scene Diagram

Other vehicle:
1985 Ford F150
pickup

Case vehicle:
1993 Cadillac
..... DeVille

Driver ejected o
\ Gouge marks

Rubber tire marks

Figure 5. Scene diagram
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COLLISION MEASUREMENT TABLE

Crash Data Ca=vehicle Other vehicle
Heading Angle 270 180
Surface Type Asphdt Asphdt
Surface Condition Dry Dry
Grade (pre-impact) OE OE
Grade (impact) OE OE
Speed Limit 89 km/h (55 89 kmv/h (55
mph) mph)
Refer ence Point: ReferencelLine:
West roadway edge Intercept point 31.4 m (103 ft) south of south roadway edge
Police Iltem Number Data Point Distance and Direction from | Distance and Direction from
RP RL
ft m d ft m d
1 Coallison scrub (begin) 18 5.5 154 46.9
1 Colligon scrub 10 3 151 46 N
(middle)

1 Collision scrub (end) 1 0.3 E 150 45.7 N
2 Gouge (begin) 14 43 E 162 49.4 N
2 Gouge (middle) 8 24 E 162 49.4 N
2 Gouge (end) 35 1.1 E 161 49.1 N
3 Gouge (begin) 10 3 W 142 43.3 N
3 Gouge (continue) 19 5.8 W 138 42.1 N
3 Gouge (continue) 28 8.5 W 135 41.1 N
3 Gouge (continue) 36 11 W 134 40.8 N
3 Gouge (continue) 49 14.9 W 134 40.8 N
3 Gouge (continue) 53 16.2 W 130 39.6 N
3 Gouge (end) 58 17.7 W 125 38.1 N
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4 White paint scrape 62 189 123 375
from other vehicle
(begin)

4 White paint scrape 69 21 124 37.8
from other vehicle
(end)

5 White paint scrape 2 0.6 117 35.7
from other vehicle
(begin)

5 White paint scrape 2 0.6 109 33.2
from other vehicle
(end)

6 Scrape mark (begin) 8 24 115 35.1

6 Scrape mark 0 0 0 0
(continue)

6 Scrape mark (end) 4 1.2 11 34

7 Scrape mark-white- 9 2.7 114 34.7
other vehicle (begin)

7 Scrape mark-white- 5 15 110 335
other vehicle (end)

8 Gouge-other vehicde 45 14 101 30.8
(begin)

8 Gouge-other vehicle 9 2.7 91 27.7
(end)

9 White paint scrape 4 1.2 96 29.3
(begin)

9 White paint scrape 9 2.7 86 26.2
(end)

10 Scrape mark—other 8 24 86 26.2
vehicle (begin)

10 Scrape mark—other 8 24 81 24.7
vehicde (end)

11 Scrape mark—other 6.5 2 815 24.8

vehicle (begin)
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11

Scrape mark—other
vehicdle (end)

7.5

2.3

80.5

24.5

12

Tire mark—other
vehidle (begin)

10

78

23.8

12

Tire mark—other
vehicdle (end)

13

75

22.9

13

Tire mark—other
vehicle (begin)

185

5.6

75.5

23

13

Tire mark—other
vehicle (end)

18

5.5

75

22.9

14

Dirt tire
Impression-other
vehicle (begin)

17

5.2

71

21.6

14

Dirt tire
Impression-other
vehicle (end)

20

6.1

62

18.9

15

Driver of other
vehicle-- find rest

(head)

20

6.1

59

18

15

Driver of other
vehidefina ret

(grain)

19

5.8

59

18

Other vehicle FRP
(LF)

22

6.7

49

14.9

Other vehicle FRP
(LR)

22

6.7

37

11.3

Case vehicle FRP
(LF)

58

17.7

122

37.2

Cas= vehicle FRP
(LR)

68

20.7

124

37.8
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DETAILED INFORMATION

Vehicles

Case vehide

Description: 1993 Cadillac DeVille four-door sedan

VIN: Unknown

Odometer: Unknown

Engine 49 L (300 CID)/ 8 cylinder

Reported Defects: None noted

Cargo: Child seat, unknown additiond items

Damage Description: Magor damage through right side. Intruson
through both right doors. Vehicle towed due to
damage.

CDC (based on photos): 01RZAWS3

DdtaV: Total 35 knvh (22 mph)
Longitudina -27 km/h (-17 mph)
Latitudind -23 km/h (-14 mph)
Energy 35,560 joules

(26,228 ft-Ibs)

ﬁ:;:!..p- _,,." : .l' ? f $ ;

B T e=h
% o} Froa

%
L [

Figure 6. Right side damage, case vehicle
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Child Safety Seat Discusson

The 10-month-old femae rear right
occupant was seated in what appears to
be an older modd Cosco Highback
Boogter seat. The manufacturer’s
recommendations for use of this seet are;
between 10- 18 kg (22 and 40 Ibs) use
5-point harness and for 14-32 kg (30-70
Ibs) remove harness and use as a belt-
positioning booster. This seet is designed
to have a 5-point harness, however, the
hip strgps were not present. Thisislikey
due to mis-threading of the harness.
According to police, this occupant was
“properly secured in achild restraint
seat.” Based on the location of the
vehicle shoulder bt in the photos, it
would appear that the belt was being
used with the child seet. The photos
represent the position of the seet after
emergency personne had extricated and
trangported the child.

Figure 8, Child safety seat, image rotated and webbing
enhanced



Other vehide
Description:
VIN:
Odometer:

Engine

Reported Defects:

Cargo:
Damage Description:

CDC (based on photos):

DdtaV (Impact 1):

DS02023

1985 Ford F150 pickup
1FTDF15Y OFPBXXXXXX
154,266 km (95,856 miles)

49L (300 CID)/ 6 cylinder
3-speed automatic transmission

The investigating police agency conducted a
mechanica ingpection on the throttle, tires and
whedls, steering, suspension, service brake system,
and engingltransmission. There were no defects or
pre-collison conditions that would have affected
the functiondity of this vehicle.

Unknown

Maor front end damage. Bumper, hood, grille,
and fenders damage.

Impact 1. 70FDEW?2
Impact 2: 00OLDAQO3 (rollover)

Tota 38 km/h (24 mph)
Longitudina -24 kmvh (-15 mph)
Latitudind 29 knvh (18 mph)
Energy 260,445 joules

(192,094 ft-Ibs)

Figure 9. Front of other vehicle (1985 Ford F150 pickup)
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Figure 10. Left side, other vehicle
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Occupants

Ca=vehidle
Age/Sex:
Seated Position:
Seat 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
29/Made
Front left

Leather covered bucket sedt,
unknown track position

168 cm (66 in)

82 kg (180 Ibs)
Unknown

None noted

None

Presumed > 10 years
Unknown

Unknown

Right presumed to be on
accelerator, left on floor
board

Lap and shoulder belt
avalable, usd

Driver’sair bag available,
deployed

DS02023

Occupant 2
20/Femde
Front right

Leather covered bucket sedt,
unknown track position

Unknown
Unknown
Unknown
None noted
NA

NA
Unknown
Unknown

Unknown

Lap and shoulder bt available,
used

None

12



Ca=vehidle
Age/Sex:
Seated Position:
Seat Type:
Height:

Weight:
Occupation:

Pre-existing Medica Condition:

Alcohal/Drug Involvement:
Driving Experience:

Body Posture:

Hand Position:

Foot Position:

Redraint Usage:

Air bag:

Occupant 3
5/Femde
Rear |eft
Unknown
Unknown
Unknown
NA

None noted
NA

NA
Unknown
Unknown

Unknown

Lap and shoulder belt
available, used.

None avallable

DS02023

Occupant 4
10 months, 7 days/Femde
Rear right
Unknown
79cm (31in)
8kg (17 Ibs)
NA

None

NA

NA
Unknown
Unknown
Unknown

Lap and shoulder belt available,
used with booster sest.

None avallable

13



Other vehidle
Age/Sex:
Seated Position:
Seat Type:
Height:

Weight:
Occupation:

Pre-existing Medica Condition:

Alcohal/Drug Involvement:

Driving Experience:
Body Posture:
Hand Postion:
Foot Position:

Redtraint Usage:

Occupant 1

36/Mde

Front left

Unknown

168 cm (66 in), per ME
100 kg (220 Ibs), per ME
Unknown

Hepatitis C

BAC of 0.191 per urine
screen. Negative for drugs.

Unknown
Unknown
Unknown

Right presumed to be on
accelerator, left on floor
board

Lap and shoulder belt
available, not used. Per

police report.

DS02023

Occupant 2
28/Femde
Front middle
Unknown
Unknown
Unknown
Unknown
None noted

NA

NA
Unknown
Unknown

Unknown

Lap bt available, not used.

14



Injuriesand Injury Mechanisms

Caz vehicdle

Driver:

Front right
occupant:

Rear |eft
occupant:

Rear right
occupant:

INJURY

Lacerations to head

Lacerations to face

Laceretion, left Sde of lip

Multiple lacerations

Femur fracture, right

Fragmented spleen

Liver laceration

Lacerations, right sde of face
Abrasions, right side of face

Large abrasion, center of
upper forehead

Superficid lacerations,
forehead

Lacerations, upper |eft
forehead

Contusions, right cheek
Abrasion, lower lip
Abragion, right Sde of chin
Left mandible fracture

OIC CODE

190600.1,9
290600.1,9

290600.1,8

990600.1,9

851800.3,1

544240.3,2

541820.2,1

290600.1,7
290202.1,1
290202.1,7

290600.1,7

290600.1,7

290402.1,1
290202.1,8
290202.1,8
250602.1,2

820.0

865.09

864.05

87341
910.0
910.0

910.0

873.42

920.0
910.0
910.0
802.20

DS02023

SOURCE
Unknown

Unknown

Unknown

Unknown

Booster seat

Right door
pandl

Right door
panedl

Unknown
Unknown

Door frame

Door frame/
sSdeglass

Door frame/
sSdeglass

Door frame
Door frame
Door frame

Unknown

15



Other vehicle

Driver:

Front right
occupant:

Contusions, inner aspect of
right knee

Contusion, anterior aspect of
left lower leg

Contusion, anterior aspect of
left knee

Abrason, left hand

INJURY

Left tibiafracture

Left fibulafracture
Depressed skull fracture
Abrasion, head

Abrasions to both shoulders

Abrasions, left am
Abrasion, left leg
Left chest trauma

Hand trauma

Lacerationsto head

Lacerations to face

Laceration, right knee

890402.1,1

890402.1,2

890402.1,2

790202.1,2

OIC CODE
853404.2,2
851605.2,2
150404.3,9
190202.1,9

790202.1,1
790202.1,2

790202.1,2
890202.1,2
415099.7,2
715099.7,2

190600.1,9

290600.1,9
890600.1,1

DS02023

924.11 Unknown
924.10 Unknown
924.11 Unknown
914.0 Unknown
ICD-9 SOURCE
823.02 Unknown
823.02 Unknown
800.00 Ground
910.0 Unknown
912.0 Ground
912.0
913.0 Ground
916.0 Ground
Unk Unknown
Unk Unknown
873.49 Unknown
873.40 Unknown
891.0 Unknown

16
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Occupant Kinematics

The 29-year-old male driver of
the case vehiclewas seated in a
forward facing position. He
was wearing the available lap
and shoulder belt. Itisbelieved
that his right foot was on the
accelerator and hisleft was on
thefloor. Atimpact, he was
projected forward and to the
right. Heloaded thelap and
shoulder belt and engaged the
deployed air bag. He sustained
lacerations to his face and heed
from an unknown source.

The 20-year-old female front
right occupant of the case
vehicle was segted in aforward
facing postion. She was
wearing the available Igp and
shoulder belt. At impact, she
was projected forward and to
theright. Shelikely engaged to
the door pandl to some degree.
She sustained alaceration to her
lip aswell aslacerationsto

unspecified parts of her body.

The 5-year-old female rear |eft
occupant was seeted in a
forward facing postion. She
was wearing the available lgp
and shoulder belt. At impact,
she was projected forward and
totheright. Shelikely engaged the seat belt to some degree. Theintrusion to the right Sde of the
vehicle gppears to have pushed the right Sde child seat to the left where it engaged this occupant’ s right
upper leg, fracturing the femur.

Figure 12. Rear right seat
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The 10-month-old female rear right
occupant was seated in aforward
facing/booster seat with what appearsto
be a modified harness system. The seat
was designed with a 5-point harness,
however there was no visud sgn of the
hip straps being available and/or used. It
is believed that the seet was anchored to
the vehicle and the child was strapped into
the seat. The hip straps were not being
used and do not appear to be available at
the time of the crash. At impact, the
child' sinitid motion would have been
forward and to the right. Astheright rear
door intruded into the passenger
compartment, this occupant engaged the
door pand and side glassframe. The
facid injuries were mogt likely related to
the frame, while the abdomind injuries
were related to the door pand.

Figure 13, Child safety seat, image rotated and webbing
enhanced
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