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Appendix C: NCSS Head Injury Accident Data

The National Crash Severity Study (NCSS) data file, as modified in
March 1980, was used as a source of field data relating to head
injury. Cases were selected from that file using a global filter that
passed only those cases in which an injured occupant was the driver or
right front passenger of a 1970 or later model passenger vehicle.
Previous examination of these files indicated that the numbers of NCSS
cases involving occupants in other seating positions would be too small
to be significant.

The data set produced above was matched to and merged with a
secondary NCSS file available at HSRI that contained measured crush data
for most case vehicles. In those cases for which there were no actual
crush data, such data were derived from the CDC code for the case
vehicle and added to the file. A single digit appended to the end of
each file provides a code by which one can determine if the crush data
is actual or derived.

In addition, based upon an inquiry by Professor Donald Huelke, the
data of each case were processed through an elementary program to
produce a new variable that describes the front seating pattern of each
case vehicle. This code is incorporated into the data file.

It was convenient to partition the data file according to the class
of object struck by the case vehicle. Preliminary examination indicated
that the physics of the event could be only poorly inferred in those

cases in which the struck object was a heavy truck, a rail, an abutment,

a building, or a field. Later examination also eliminated those cases

involving trucks of less than 10,000 lbs. GVW, because it was not



possible to infer the crash configuration. Thus, the field data were
reduced to two broad categories: (1) case cars striking cars and (2)
case cars striking trees over six inches in diameter or utility poles.
In each instance, the crashes were subdivided according to whether they
had frontal crush or side crush (on the side adjacent to the case
occupant). Thus, there is a 2 x 2 x 2 structure to the cases examined:
occupant position, object struck, side crushed. |

A primary reason for examining field case data was to deduce, if
possible, the kinetics and kinematics associated with particular
categories of occupant injury. Specifically, we were interested in the
prospects of deducing, for this study, which vehicle target points were
struck by the occupant’s head/skull and the probable striking velocity
vector. This goal was paramount in the choice of cases. The March 1980
revision of the NCSS file, however, served to remove from the file a
portion of the previously reported head/skull contact point informatiom,
becausé these data were discovered to have been erroneously coded. The
file’s potential for illuminating head-to-vehicle interactions was
therefore reduced. The contact points for other body regions, however,
are reported in reasonable frequency. These interactions, described as
facial, neck, thorax, abdominal, pelvic, or upper/lower limbs, are noted
for each case b;xt are reserved for discussion elsewhere.

To provide an estimate of the vehicle kinematics, the NHTSA CRASH2
algorithm was utilized (in partial form) to deduce, for each case
vehicle, a peak deceleration and a barrier-equivalent velocity. These
parameters were deduced from the peak force associated with crush and
the energy absorbed in the crush respectively. Both of these parameters

are used in full CRASH2 runs when the struck vehicle/object is



specified. The NCSS file reports values of the DOT-derived Delta-V for
a significant number of cases.

The data presented here are in eight separate categories of head

injury:

Driver, Car to Car, Front Crush (p. 9)

Driver, Car to Car, Left-Side Crush (p. 71)

Right Front Passenger, Car to Car, Front Crush (p. 106)

Right Front Passenger, Car to Car, Right-Side Crush (p. 144)

Driver, Car to Tree/Pole, Front Crush (p. 162)

Driver, Car to Tree/Pole, Left-Side Crush (p. 194)

Right Front Passenger, Car to Tree/Pole, Front Crush (p. 204)

Right Front Passenger, Car to Tree/Pole, Right-Side Crush (p. 219)
For each category there is a listing summarizing the cases, which are
ordered according to the occupant’s OAIS. The NCSS case number may be
used to extract a full data set listing, in English, of any case from
the NCSS file or to retrieve the original hard copy case reports. Each
NCSS case record may contain a report of three injuries, and it is not
uncommon among the cases in these listings to have more than one head
injury per occupant.

In a set of three figures following each of the category listings,
the DOT-derived Delta-Velocity (when available), the Barrier-Equivalent
Velocity, and the Peak Deceleration for each case are plotted versus the
AIS value of the most severe head injury of each case. (The AIS values
plotted were perturbed by a random number generator to reduce the
probability of exact overplotting of two or more data points.) A least-
squares linear regression line was then calculated and plotted for these
cases, and the equation of that line is printed on the figure. 1In
addition, a correlation coefficient was determined for each category and
is printed on the figure. The square of the correlation coefficient

represents the fraction of the variability that is thought to be

accounted for by the independent variable of the plot.



Following these listings and plots, there are sets of computer-
composed sketches of the case reports. Each sketch is divided into
three regions. The upper region describes the case vehicle data, the
occupant’s use of restraints, and the value of the ejection/entrapment
variable. The weighting factor is derived from the NCSS code and could
be used to infer the significance of a case according to the sampling
protocol of the NCSS study. This factor was not used in this report.
The statement ICOD = 1 indicates a CDC-derived crush shape, and ICOD = 2
indicates a measured crush profile. The middle portion of each sketch
reports the nature of the occupant’s injuries to all bddy regions.

The lower portion of each sketch has three subparts. The first is
a standard sized box within which the case number and a scaled sketch of
the crushed case vehicle are shown. Vehicles have been scaled to the
outside dimensions of their size category according to the data built
into the CRASH2 program. The crush region is plotted from the
coordinates given. CDC-derived crush shapes fit the vehicle sketch,
while measuredv NCSS crush shapes may not. From the centroid of each
crush shape, a short line runs in the direction of the reported crash
force and terminates where a line perpendicular to the force would
intersect the vehicle’s center. This line does not indicate magnitude
of force, but rather it assists the reader in appreciating the
rotational motions associated with the crash. Small circles illustrate
the front seating pattern, the filled-in circle being the case occupant.

Next to the vehicle sketch is a frontal view of an upright
occupant. This sketch depicts a head, neck, thorax, and abdominal
region in a vertical array. Below the abdominal region is an area

representing the lower back, pelvis, and lower limbs. To each side of



the thorax region are areas representing the shoulders and upper limbs.
The program places the AIS code corresponding to the various injuries
into these regions for rapid visual appreciation, but the location of an
AIS number within a given area is not significant.

Below these two sketches are a variety of reported and deduced data
on the vehicle and occupant. The variables IXP and IYP report the
percentage coodinates of the centroid of the crush shape relative to the
front left corner of the vehicle. The "mass factor," which is used to
adjust the weight of the vehicle to an "effective weight" for non=-
central impacts, is also repoted.

The correlation between an occupant’s greatest head injury AIS
value and the DOT Delta-Velocity parameter is overall better than any
other correlation attempted. For the driver, AIS = 0.1559 (D.V. =~
11.23) and R = .656 (see Fig. 1). For the right front passenger, AIS =
0.2447 (DeV. = 11.23) and R = .523 (see Fig. 2). Detailed review of the
cases by category seems to lead to the same conclusion that is indicated
by the R values, namely that Delta-V should be considered as only a
principal factor in predicting the degree of head injury. Other
factors, potentially more significant, apparently exist but are not
available from the NCSS data. It is unfortunate, for instance, that the
object struck by the occupant’s head and responsible for injury is
seldomly reported. 1In addition, because there is no physical
description of the occupant’s body size or the longitudinal position of
the occupant’s seat, it is not possible to infer either the contact
region or the relative striking velocity.

Data of the NCSS type are now being collected under the NASS

program of NHTSA. While it is expected that reports of head injury may



have a higher level of reported contact points or regioms, this in
itself is not adequate. Anthropometric and interiodr geometric
indicators are still needed before occupant injury kinetics can be

determined and analyzed. These data should not continue to be ignored.
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LE

NCSS CASE NO. 470924043

73 PASS CAR SUB-COMP/USA

2 CDC EXTENT TO
0AIS= 2
A V/V HERD ON

FRONT

SIDE FROM

RESTRAINT= NOT USED

1P SAT 24 SEP 1977
CHEVY/CANRDA 1ae

120cLock .
EJECT/TRAP= NONE

TYPE CRASH UWITH COMPACT CAR

HEIGHTING F=

1

L= 30 Cl= 0 C2= | C3= 0 C4= | CS= 1 C6~ 2 D= IS ICOD= 2
LATERAL DELTA-V= 0 LONGITUDINAL DELTAR-V= 20 DELTA-V = 20
B0DY REGION ANKLE-FOOT HEAD-SKULL ANKLE-FOOT
DIRECTION RIGHT WHOLE REGION LEFT

TYPE INJURY DISLOCATION CONCUSSION FRACTURE
B800Y ELEMENT JOINTS BRAIN SKELETAL
INJURY LEVEL MODERATE AIS2 MODERATE RAIS2 MODERATE AIS2
OBJECT CONTARCTED FOOT CONTROLS WINDSHIELD FOOT CONTROLS

470924043

[7]

IXP =
HEIGHT - 3053.
CRUSH ENERGY= S101.
OCCUPANT ORIS 2

AGE = 25 SEX = 1

0 IYP = 78 ZONE = 3

FORCE

- 4553.

MASS FACTOR =  0.87

SEARTING POSITION 11
HEIGHT= 69

WEIGHT= 185
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£Y

NCSS CASE NO. 670923083 7 AN FRI 23 SEP 1977

77 PASS CAR COMPACT FORD 14108
3 CDC EXTENT TO  FRONT SIDE FROM  110CLOCK \
OARIS= 2 RESTRAINT= NOT USED EJECT/TRAP= NONE WEIGHTING F= 1
A V/V SIDE TYPE CRASH WITH FULL-SIZE CAR
L= 32 Ci= 29 C2= 24 C3= 20 C4= 19 CS5= 1l C6=~ 8 D=-16 ICOD= 2
LATERAL DELTA-V= 11 LONGITUDINAL DELTR-V= 14 DELTA-V = 18
BODY REGION ELBOW KNEE HEAD-SKULL
DIRECTION LEFT RIGHT POSTERIOR/BACK
TYPE INJURY LACERATION LACERATION LACERATION
BODY ELEMENT INTEGUMENTARY JOINTS INTEGUHMENTARY
INJURY LEVEL MODERATE RIS2 MODERATE RIS2 MINOR RIS
OBJECT CONTACTED STEERING ASSEMBL INSTRUMENT PANEL WINDSHIELD

670923083 E—rg
° X )
///’

2 1
IXP = S IVP = 23 ZONE = 1| L
WETGHT - 3547. FORCE - 53234,
CRUSH ENERGY=  690337.  MASS FACTOR =  0.84

OCCUPANT ORIS 2 SEATING POSITION 11

AGE = 36 SEX = | HEIGHT= 75 WEIGHT= 215
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LS

NCSS CASE NO. 271117027 3 PH THU 17 NOV 1877

71 PASS CAR LUXURY/LIMOSINE CADILLAC 11403
3 CDC EXTENT TO FRONT SIDE FROM 1 OCLOCK - . _ ,
OAIS= 3 RESTRAINT= UNKNOWN EJECT/TRAP= NONE WEIGHTING F= 1
A Vv/vV SIDE TYPE CRASH WITH LUXURY CAR
L= 64 Ci= 29 C2= 24 C3= 27 C4= 26 CS= 19 C6= 13 D=-28 ICOD= 2
LATERAL DELTA-V= 0 LONGITUDINAL DELTA-V= 0 DELTA-V = 0
B0ODY REGION HEAD-SKULL HRIST-HAND FACE
DIRECTION SUPERIOR/UPPER RIGHT SUPERIOR/UPPER
TYPE INJURY CONCUSSION CONTUSION - LACERATION
BODY ELEMENT BRAIN INTEGUMENTARY INTEGUMENTARY
INJURY LEVEL SEVERE RAIS3 MINOR ARIS! MINOR AIS!
OBJECT CONTACTED STEERING ASSEMBL INSTRUMENT PANEL STEERING RSSEMBL
2711117027
\\\\> |3 l
®
— |
@)

IXP = S IYP = 11 ZONE = 1

WEIGHT - 5308. FORCE - 86516.
CRUSH ENERGY=  1613228. MASS FACTOR =  0.45
OCCUPANT ORIS 3 SEATING POSITION 11

AGE = 26 SEX = 2 HEIGHT= 99 WEIGHT= 999
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LAR VO CAR CRASH,

LEFT-SIDE CRUSH

e e e e e o = = o . = e e e = ——————— " e = - - - —— - S W - = - - — - — - - - > WD - D S P " . T P > e W TS e W P T = - " = - — - = -

PEAK

s U ———

DRIVER HEAD 1NJURY
VEHICLE HNCSS CASE LEVEL

CODE INJURY
L1401 170407021 1 AlS
11310 L706040L 25 1 ALS
12101 L7C%070107 2 ALS
2 AlS

12104 171129065 1 AlS
12104 270928022 2 AlS
1 ALS
13201 271117019 2 AlLS
13402 4703240137 1 AlS
11318 470406012 2 AlS
1 AlS
11102 470916027 2 ALS
11101 471006009 2 AlLS
11103 471105053 1 AlS
12101 471205001 1 AlS
11307 570619028 2 AIS
11307 570725012 2 AlS
13206 5708310848 1 AlS
L1401 600114038 2 AIS
95206 6803280743 2 AlS
1 AIS

11304 170125084 1 AIS
13406 171218036 1 AlS
12104 180311001 1 AlS
12102 480311012 3 AlS
Li502 570129070 2 AlS
11310 517913108G 1 AlS
1130¢ 580215046 2 AlS
11401 071103005 1 AIS
V] 671111037 2 AlS

l L AlIS
11101 671130099 1 AIS
12101 171222049 1 AlLlS
L1402 271219001 8 AlS
4 AlLS

12101 5101260061 2 AlS
: 1L AlS
11318 570910027 4 AlS
12106 780212017 6 AlS

TYPE
INJURY

OB JECT CONTACTED

b o

DECELERATION

- e - -

CONCUSSION
LACERATION
CONCUSSION
LACERATION
LACERATION
CONCUSSION
LACERATION
CONCUSSIUN
CONCUSSION
CONCUSSION
LALERATIUN
CONCUSSION
CONCUSSION
ABRASION

CONTUSION

CONCUSSION
CONCUSSION
CONCUSSION
CONCUSSION
CONCUSSION
LACERATION
CONCUSSION
LACERATION
CONCUSSION
CONCUSSION
CONCUSSION
CONCUSSION
CONCUSSION
LACERATION
CONCUSSION
LACERATION
LACERAT ION
CONCUSSION
CONCUSSION
LACERATION
CONCUSSION
LACERATION
CONTUSION

LACERATION

STEERING ASSEMOL
A-PILLAR
A-PILLAR

WINDUW GLASS
WINDSHIELD
WINDSHIELD

8—-P ILLAR

UNKNOWN

UNKNOWN

UNKHNUWN

EXTERIOR 0OBJECT
STEER ING ASSEMBL
UNKNOWN

WINDOW GLASS
UNKNOHWN

UNKNOWN

SIDE INTERIOR
A-PILLAR
SUNVISOR/FITTING
SUNVEISOR/FITTING
UNKNOD WN

WINDOW GLASS
MIRRORS

WINDOW GLASS
UNKNOWN

UNKHNO WN

UNKNOWN

WINDUW GLASS
WINDSHIELD
WINDSHIELD
WINDOW GLASS
A-PILLAR
WINDSHIELD
WINOSHIELD
UNKNOWN

UNKNOWN

LOOSE OBJECTS
ROOF SIDERAIL

SO OO OOCO0 OO ONO OO0 OO0 SO0

ae O

EQUIVALENT
BARRIER
SPEED

38 MPH
30 MPH

16 MPH
17 MPH
25 MPH

24 MPH
22 MPH
13 MPH
22 MPH
25 MPH
16 MPH
13 MPH
16 MPH
14 MPH

19 MPH
18 MPH
46 MPH
26 MPH
11 MPH
14 MPH
14 MPH
26 MPH
T MNPH

25 MPH
24 MPH
14 MPH
22 MPH .

59 MPH
29 MPH

0ar-CRASH2
DELTA-V

- —— - — -~ ———— = — ——— o ——

0 MPH
14 MPH
0 MPH

o MPU
24 MPH

9 MPH
18 MPH
12 MPH

10 MPH
15 MPH
0 MPH
T MPH
0 MPUI
16 MPH
11 MPH
23 MPH
0O MPH

15 MPH
21 MPH
22 MPM
14 MPU
22 MPM
13 Ment
1l MPH
28 MPH
16 i
!
16 MPH
26 MPH
10 MPH

16 MPNH

0 MPH
22 MPH



el

4

DRIVER HEAD INJURY
CAR TO CAR CRASH , LEFT SIDE CRUSH

AIS
VALUES

3

2 .mm ﬁ’ m
CORRELATION COEFFICIENT = 0.081

! n';ﬂ*n a gu' , -
A.IS. = 2.3556 *( D.V. - 15.97)
(D.V. ) = CRASH2 VELOCITY CHANGE

00 10 20 30 40 S0 60 70 a0

DOT-CRASH2 VELOCITY CHANGE IN MPH

24 CASES




€L

4
RIS
VALUES

3

DRIVER HERAD INJURY
CAR TO CAR CRASH , LEFT SIDE CRUSH '

CORRELATION COEFFICIENT = 0.328

A.IS. = '0.2852 *( E.B.V. -
(E.B.V. ) = EQUIVALENT BARRIER VELOCITY

16.23)

10 20 30 40 S0 60 70 80

EQUIVALENT VELOCITY CHANGE IN MPH
31 CASES




174

DRIVER HERD INJURY
CAR TO CAR CRASH , LEFT SIDE CRUSH

t

S
4
AIS .
VALUES
3
»
2 W »
%

CORRELATION COEFFICIENT = 0.405

: - . - L : »

O ALS. = ' ' 01865 *( P.DEC. - 8.52)
(P.DEC. ) = PEAK DECELERATION IN G'Saaa
op 10 20 30 40 S0 60 70 80

PEAK DECELERATION IN G UNITS

31 CASES
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L0l

4
AIS
VALUES

3

RIGHT-FRONT PASSENGER HEAD INJURY
CAR TO CAR CRASH , FRONT CRUSH

CORRELATION COEFFICIENT = 0.587
(L ]
A.I.S. = 0.2152 *( D.Vv. - 9.49)
(D.V. ) = CRASH2 VELOCITY CHANGE
10 20 30 40 S0 60 0 80

DOT-CRASH2 VELOCITY CHANGE IN MPH

28 CRASES




801

4
RIS
VALUES

3

RIGHT-FRONT PASSENGER HEAD INJURY
CAR TO CAR CRASH , FRONT CRUSH

o * > * ’. ¢ .
CORRELATION COEFFICIENT = 0.426
%o S . . ¢
AIS. = 0.1692 *( E.B.V. - 15.58)
(E.B.V. ) = EQUIVALENT BARRIER VELOCITY

10 20 30 40 S0 60 0 80

EQUIVALENT VELOCITY CHANGE IN MPH
| 33 CASES




601

RIGHT-FRONT PASSENGER HEAD INJURY
CAR TO CAR CRASH , FRONT CRUSH

S » -
4 3
AIS .
VALUES

3

2| o, »
CORRELATION COEFFICIENT = 0.348

V| o oy =
A.I.S. = | 0.2397 *( P.DEC. - 8.64)
(P.DEC. ) = PEAK DECELERATION IN G'Saaa

00 10 20 30 40 S0 60 n 80

PEAK DECELERATION IN G UNITS
33 CASES
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St

4
AIS
VALUES

3

RIGHT-FRONT PASSENGER HEAD INJURY
CAR TO CAR CRASH , RIGHT SIDE CRUSH

a (]

CORRELATION COEFFICIENT = 0.856
A.I.S. = 0.2024 *( D.V. - 5.63)
(D.V. ) = CRASH2 VELOCITY CHANGE

10 20 30 40 S0 60 70 80

DOT-CRASH2 VELOCITY CHANGE IN MPH

13 CASES
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4
AIS
VALUES

3

RIGHT-FRONT PASSENGER HEAD INJURY
CAR TO CAR CRASH , RIGHT SIDE CRUSH

* P
[ 3
[ J
®
¢ * o * *
CORRELATION COEFFICIENT = 0.27/8
[ J
A.IS. =  0.5590 *( E.B.V. ~ 18.83)
(E.B.V. ) = EQUIVALENT BARRIER VELOCITY
0 20 30 40 S0 60 70 80

EQUIVALENT VELOCITY CHANGE IN MPH
13 CASES
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pSl

NCSS CASE NO. 670930094 HIDN FRI 30 SEP

74 PASS CAR SPECTIALTY/PONY PONTIAC
2 0CLOCK |

3 CDC EXTENT TO  RIGHT SIDE FROH

1977

11306

OAIS= 2 RESTRAINT= NOT USED EJECT/TRAP= NONE WEIGHTING F= 1
A V/V SIDE TYPE CRASH WITH FULL-STIZE CAR
L= 91 Ci= 12 C2= 6 C3= 6 C4= 0 CS= 0 C6= 0 D=—45 ICOD= 1
LATERAL DELTA-V= 13 LONGITUDINAL DELTA-V= 8 DELTA-V = 1S
BODY REGION FACE HEAD-SKULL FACE
DIRECTION RIGHT WHOLE REGION RIGHT
TYPE INJURY LACERATION CONCUSSION LACERATION
BODY ELEMENT INTEGUMENTARY BRAIN INTEGUMENTARY
INJURY LEVEL MODERATE AIS2 MODERATE AIS2 MINOR RISt
OBJECT CONTACTED WINDOUW GLASS WINDOU FRANME WINDOW GLASS
670930094
l 22 I
O
e®

IXP = 80 IYP = 94 Z20NE = 6

WETIGHT = 3053. FORCE =
CRUSH ENERGY= 29811, MASS FACTOR =
OCCUPANT 0AIS 2 SEATING POSITION 13
AGE = 20 SEX = 1 HETGHT=

12

56804,
0,42

HETIGHT= 165
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1218

4
AIS
VALUES

3

DRIVER HEAD INJURY
CAR TO TREE/POLE CRASH , FRONT CRUSH

'Y J

CORRELATION COEFFICIENT = 0.566

AIS. = ' 0.1889 *( E.BV. - 8.94)
(E.B.V. ) = EQUIVALENT BARRIER VELOCITY
10 20 30 40 S0 60 70 80

EQUIVALENT VELOCITY CHANGE IN MPH
27 CASES
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691

NCSS CASE NO. 370302001

77 PASS CAR FULL SIZE
3 CDC EXTENT TO
RESTRAINT= NOT USED

0AIS= 2
A V/0BJ FRONT

L= 24 Ci= 22 C2= 26 C3= 29 C4= 26 C(CS= 25 C6= 22 D=

LATERAL DELTA-V=

1AM WED 2 HMAR 1977
BUICK
FRONT SIDE FROM  120CLOCK

EJECT/TRAP= NONE

TYPE CRASH WITH UTILITY POLE

0 LONGITUDINAL DELYA-V=

11302

HEIGHTING F=

2 ICoD= 2

17 DELTA-V = 17

FACE WHOLE BODY
INFERIOR/LOMER WHOLE REGION
LACERATION ABRASION
INTEGUMENTARY INTEGUMENTARY
MINOR AISI MINOR RISt
UNKNOWN UNKNOUN

2 ]

BODY REGION HERD-SKULL
DIRECTION WHOLE REGION
TYPE INJURY CONCUSSION
BODY ELEMENT BRAIN
INJURY LEVEL MODERATE ARIS2
OBJECT CONTACTED UNKNOUN

370302001

°* =

IXP = S IYP = S2 ZONE = 2

WEIGHT =
CRUSH ENERGY=
OCCUPANT ORIS 2
AGE = 28

4865. FORCE -

S11382. MASS FACTOR =
SEATING POSITION 1t

SEX = 1 HEIGHT=

30045.

1.00

73

WEIGHT= 225
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€L1

S

1

NCSS CASE NO. 480311015 1 AM SAT 1 MAR 1978
77 PASS CAR SuB-COMP/USA CHEVY/CANADA 11318

3 CDC EXTENT TO  FRONT SIDE FROM  120CLOCK

0AIS= 2  RESTRAINT= NOT USED EJECT/TRAP= NONE WEIGHTING F=

A V/0BJ FRONT TYPE CRASH WITH TREE>6 INCHES

L= 33 Ci=13 C2=17 C3= 21 C4= 21 CS= 20 C6= 16 D= -4 ICOD= 2
LATERAL DELTA-V= 0 LONGITUDINAL DELTA-V= 20 DELTA-V = 20

BODY REGION FACE KNEE HERD-SKULL
DIRECTION CENTRAL RIGHT UNKNOUN

TYPE INJURY FRACTURE LACERATION LACERATION
BODY ELEMENT RESPIRATORY INTEGUMENTRARY INTEGUMENTARY
INJURY LEVEL MODERATE AIS2 MODERATE AIS2 HMINOR AIS!

HINDSHIELD ADD-ON EQUIP WINDSHIELD

OBJECT CONTACTED

480311015

2 &

2]

O
2
IXP = 5 IYP = 44 ZONE = 2 |
WEIGHT - 3053. FORCE - 4703
CRUSH ENERGY= 477250, MASS FACTOR =  1.00

OCCUPANT 0AIS 2
AGE = 23

SEX = 1

SEATING POSITION f1
HEIGHT= 69

q |

WEIGHT= 230
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8.1

NCSS CASE NO. 670605016 7 Al SUN S JUN

1977

76 PASS CAR SUB-COMP/USA CHEVY/CANADA 11318

3 CDC EXTENT TO  FRONT SIDE FROM

120CLOCK

0AIS= 2  RESTRAINT= NOT USED EJECT/TRAP= NONE
A V/0BJ FRONT TYPE CRASH WITH TREE>6 INCHES
17 C6= 9 D= 10 ICOD= 2

L= 27 Ci= 13 C2= 21 C3= 25 C4= 29 (5=

UEIGHTING F=

1

LATERAL DELTA-V= S LONGITUDINAL DELTA-V= 20 DELTR-V = 21
BODY REGION HEAD-SKUL.L FACE FACE
DIRECTION WHOLE REGION SUPERIOR/UPPER INFERIOR/LOUER
TYPE INJURY CONCUSSION LACERATION LACERATION
BODY ELEMENT BRAIN INTEGUMENTARY DIGESTIVE
INJURY LEVEL MODERATE AIS2 MODERATE ARIS2 MODERATE AIS2
OBJECT CONTACTED UNKNOUN UNKNOUN UNKNOUN
670605016
I 22 l
@

IXP = 6 IYP = 64 ZONE = 2
WEIGHT = 3053. FORCE = 42113,
CRUSH ENERGY= 490384. MASS FACTOR = 0.96
OCCUPANT OAIS 2 SEATING POSITION 1 :
AGE = 25 SEX = 2 HEIGHT= 66 UWEIGHT= 142
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6l

NCSS CASE NO. 680303007 9 P FRI 3 MAR 1978

71 PASS CAR FULL SIZE BUICK 11302
4 CDC EXTENT TO FRONT SIDE FROM  120CLOCK : f
ORIS= S  RESTRAINT= NOT USED EJECT/TRAP= NONE WETIGHTING F= 1 °
A V/0BJ FRONT TYPE CRASH WITH UTILITY POLE
L= 38 Ci= 0 C2= 10 C3= 1S C4= 25 (CS= 46 C6= 26 D= 18 ICOD= 2
LATERAL DELTA-V= 0 LONGITUDINAL DELTR-V= 20 DELTR-V = 20
BODY REGION CHEST HERD-SKULL ABDOMEN
DIRECTION CENTRAL POSTERIOR/BRCK RIGHT
TYPE INJURY LACERATION FRACTURE LACERATION
BODY ELEMENT ARTERIES SKELETAL LIVER
INJURY LEVEL CRITICAL RISS SERIOUS RIS4 SERIOUS AIS4
OBJECT CONTACTED STEERING ASSEMBL MIRRORS STEERING ASSEMBL
680303007 [__]4_|_]
@
S
4

IXP = 6 IYP = 80 ZONE = 3

HEIGHT - 486S. FORCE = 42245,
CRUSH ENERGY= 755707. MASS FACTOR =  0.86
OCCUPANT ORIS S SEATING POSITION 1

AGE = 55 SEX = 1 HEIGHT= 68 WEIGHT= 190
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561

DRIVER HEAD INJURY
CAR TO TREE/POLE CRASH , LEFT SIDE CRUSH

S
[u)
4
AIS
VALUES
3
2
CORRELATION COEFFICIENT = 0.988
1
A.I.S. = 0.3446 *( D.V. - 4.57
(D.V. ) = CRASH2 VELOCITY CHANGE
00 10 20 30 40 S0 60 70 80

DOT-CRASH2 VELOCITY CHANGE IN MPH
4 CASES




91

4
AIS
VALUES

3

DRIVER HEAD INJURY
CAR TO TREE/POLE CRASH , LEFT SIDE CRUSH

L 4

CORRELATION COEFFICIENT = -0.003
L 2
[ J
ALS. = °  -76.0186 X EB.V. - 18.21)
(E.B.V. ) = EQUIVALENT BARRIER VELOCITY
10 20 30 40 S0 60 70 80

EQUIVALENT VELOCITY CHANGE IN MPH
6 CASES




L6l

DRIVER HEAD INJURY
CAR TO TREE/POLE CRASH , LEFT SIDE CRUSH

]
S - -
4
AIS
VALUES

3

I
CORRELATION COEFFICIENT = 0.147

1 »

»

AIS. = ' 22353 ¥ P.DEC. - | 8.84)
(P.DEC. ) = PERK DECELERATION IN G'Saaa

00 10 20 30 40 S0 60 70 80

PEAK DECELERATION IN G UNITS
6 CASES
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NCSS CASE NO. 470622046 10AM WED 22 JUN 1977

73 PASS CAR SUB-COMP/IMPORT  MERCURY 66109
3 CDC EXTENT TO  LEFT SIDE FROM 9 OCLOCK
ORIS= 3 RESTRAINT= NOT USED EJECT/TRAP= NONE WEIGHTING F= 1
A V/0BJ SIDE TYPE CRASH WITH UTILITY POLE
L= 61 Cl= 0 C2= 5 C3= 8 C4=12 C5= 7 C6= 0 D=—-10 ICOD= 2
LATERAL DELTA-V= 0 LONGITUDINAL DELTA-V= 0 DELTA-V = 0
BODY REGION ABDOMEN | HEAD-SKULL BACK
DIRECTION LEFT WHOLE REGION WHOLE REGION
TYPE INJURY CONTUSION CONCUSSION CONTUSION
BODY ELEMENT KIDNEYS BRAIN INTEGUMENTARY
INJURY LEVEL SEVERE RIS3 HINOR AISI MINOR AISI
OBJECT CONTACTED UNKNOUN UNKNOWN UNKNOMN

470622046 E—‘—r'

“\(tl)"
O 3
1

IXP = 52 IYP = 6 ZONE = 4

WEIGHT = 3053. FORCE = 34604.
CRUSH ENERGY= 170155. MASS FACTOR = 0.98
OCCUPANT 0AIS 3 SEATING POSITION 11

AGE = 16 SEX = 1 HEIGHT= 99 WEIGHT~= 999
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RIGHT-FRONT PASSENGER HEAD INJURY
CAR TO TREE/POLE CRASH , FRONT CRUSH

4
AIS
VALUES

3

CORRELATION COEFFICIENT = -0.367
! X oo ,
AIS. = - ' -0.3320 *( P.DEC. - 15.32)
(P.DEC. ) = PERAK DECELERATION IN G‘'Saaa
20 30 40 S0 60 70 80

PEAK DECELERATION IN G UNITS
10 CASES
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NCSS CASE NO. 171124045 4 AM THU 24 NOV 1977
7 PASS CAR FULL SIZE BUICK 12102

3 CDC EXTENT TO  FRONT SIDE FROM  120CLOCK ‘
ORIS= 2 RESTRAINT= NOT USED EJECT/TRAP= NONE ' WEIGHTING F= 1
A V/08J FRONT TYPE CRASH WITH TREE>6 INCHES

L= 24 Ci= 38 C(C2= 36 C3= 33 C4= 30 CS5= 28 C6= 24 D=-28 ICOD= 2
LATERAL DELTA-V= 0 LONGITUDINAL DELTA-V= 19 DELTR-V = 19
BODY REGION HERD-SKULL FACE UNKNOUN

DIRECTION HHOLE REGION WHOLE REGION UNKNOWN

TYPE INJURY CONCUSSION LACERATION OTHER

BODY ELEMENT BRAIN INTEGUMENTARY MISSING

INJURY LEVEL MODERATE AIS2 MINOR RIS INJURED/UNK SEV
OBJECT CONTACTED MIRRORS MIRRORS HISSING

171124045 I:T—'-J
2
'—G_E

IXP = 7 IYP = 13 ZONE = |

HEIGHT - 4865. FORCE =
CRUSH ENERGY= 713020. MASS FACTOR =
OCCUPANT ORIS 2 SEATING POSITION 13

AGE = 20 SEX = 1 HEIGHT=

35357,

0.85

a9

HEIGHT= 999
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NCSS CASE NO. 480311015

77 PASS CAR SUB-COMP/USA

3 CDC EXTENT TO
ORIS= 2
R V/0BJ FRONT

RESTRAINT= NOT USED

1AM SAT 11 MAR 1978
CHEVY/CANRDA
FRONT SIDE FROM  120CLOCK

EJECT/TRAP= NONE
TYPE CRASH WITH TREE>6 INCHES

11318

HEIGHTING F=

Il

L= 33 Cil= 13 C2=17 C3= 21 C4= 21 C5= 20 C6= 16 D= -4 ICOD= 2
LATERAL DELTA-V= 0 LONGITUDINAL DELTA-V= 20 DELTA-V = 20

B00Y REGION HERD-SKULL HEAD-SKULL FACE
DIRECTION WHOLE REGION WHOLE REGION HHOLE REGION
TYPE INJURY CONCUSSION AVULSION LACERATION
BODY ELEMENT BRAIN INTEGUMENTRRY INTEGUMENTARY
INJURY LEVEL MODERATE RIS2 MODERATE AIS2 MINOR RISI
OBJECT CONTACTED WINDSHIELD WINDSHIELD WINDSHIELD

480311015

o4

22" ]

IXP = S5 IYP = 44 ZONE = 2
HEIGHT = 3053. FORCE =
CRUSH ENERGY= 477250. MASS FACTOR =

OCCUPANT OAIS 2

AGE = 22 SEX =

SEATING POSITION 13
2 HEIGHT=

47013,
1.00

64 HEIGHT=

99
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B

NCSS CASE NO. 670816043 10PM TUE 16 RUG 1977

72 PASS CAR INTERMEDIATE UNKNOUN 11301

4 CDC EXTENT TO  FRONT SIDE FROM  120CLOCK ‘

OAIS= 3  RESTRAINT= NOT USED EJECT/TRAP= NONE HEIGHTING F= |
A V/0BJ FRONT TYPE CRASH WITH UTILITY POLE

L= 13 Ci= 1 C2= 18 C3= 24 C4= 38 C5= 51 C6= 46 D= 23 ICOD= 2
LATERAL DELTA-V= 0 LONGITUDINAL DELTA-V= 0 DELTA-V = 0
B0ODY REGION LEG HERD-SKULL FACE
DIRECTION LEFT LEFT CENTRAL
TYPE INJURY FRACTURE FRACTURE FRACTURE
B0DY ELEMENT SKELETAL SKELETAL RESPIRATORY
INJURY LEVEL SEVERE RIS3 MODERATE AIS2 MINOR RAISI
OBJECT CONTACTED GLOVE COMPARTHEN WINDSHIELD UNKNOUN

670816043 [I—;rl]

fc:o

IXP = 8 IYP = 82 ZONE - 3
WEIGHT = 4247. FORCE - 23083.
CRUSH ENERGY= 482708. MASS FACTOR = 0.84

OCCUPANT 0AIS 3 SEATING POSITION 13

AGE = 29 SEX = 2 HEIGHT= 99 WEIGHT= 999
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3

RIGHT-FRONT PASSENGER HEAD INJURY
CARR TO TREE/POLE CRASH , RIGHT SIDE CRUSH

CORRELATION COEFFICIENT =

AIS. = ~ 0.7679 *( P.DEC. -
(P.PEC. ) = PERK DECELERATION IN G'Saaa

0.112

32.37

3 40 S0
PEAK DECELERATION IN G UNITS

70

5 CASES
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