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Execulive Summary

Curing the period 1831 through 1293, an estimated 10.6 million vehicley aach year werg
involved in police-reported raffic crashes. Approximately 85 percant of thess warg
gutnmobiies, pickug tucks, vans, and sporfutilly vehicles, collocthaly refered to as
passenger vehicles, Pickup trucks, vans, and ulilty vehiclss ars coliectively refamed 1o as
Bont trucks. ¥ost of these vehicles wers niot serpusly damagerd less than 28 parcent of
them wers twed from the orash sceng due 1o damage sustained. Approvimately 48 000
wae involved in {atal orashes each vear.

Thin report Incuses atterdion on oocupants of those passenger vebiclas that werg lowad
fronn the crash scens. NHTSAs Kational Accident Sampiing Sysiam (MASSY
Crashworthiness Dala Bystem (CDE) collects detalled nformation on fowed passengsr
valdcle crashes, smploying rained, professhonal gccklent investigation teams. The in-depih
data collection, sclentific prolocols, and professionalism of those invobred maks the
MASSODS database g valuable resourcs 10 many in the raflic safaly community.

NASS data are used by government, ndustry, and the mivats sector to condugt resaarch,
antity Injry patierns and mechanisms, provide a basis for regudatory decisionmaking, and
provide 3 means of evaluating the association between ocoupant injury and various orasit
raiated characieristics.

Some highlights of the repoet ndude:

- Passanger cars comprise the largest sagment {abowt 76 parcent) of the passenger
vabhidcles found in the MASS/DDE, and hence, It police-reporied towaway crashes. in the
repor, cars an eated separgiely from the remaining vehicies, which have been

prouped ogethar as Bght rucks,

]

Doupancy patierns for lowed crash-lnvebved cars andg Hoht trucks were wery shmslan
shout two-thivds of the time, the only coouparnt of & towed orash-involved car or Bght
uck was the driver. A fronl-seal passenger was present in the car or ight truck abouwt
225 peroamt of the thne, »iih passengers in the second and furiher seals about

12.5 percent of the tims.

]

0 of the health-care consedgusnces of molor vehicls crashes s the burdsn on
erargency services. Aboul 242,000 cocupants of passenger vehicles werg hospilalized
sach yaar as ¢ result of poline-reported taflic orashes, Another 989 000 sooupants were
wansportad 1o 2 medical faclity and refeassd, and 235,000 oocupanis were treated a
the soane of the orash,

@

Contact with the steerdng assembly sconunted for about 11 percent of the mingr injunies
bl aboul 16 percant of the severe {AID 34} injurias, A sinilar patlern was observsad for
cortact with the Intenor side surface, oomprising 7 parcent of the minor injuries and
abowg 15 percent of severs and greater injurias.

- The percentage of inkeies resulting from condact with the instrument panel decreassd a3
iy severty increased; the sams was ue fir cuntaet with the windshisld,

Mations! Accident Sampling Systemrashworthiness Dalys Syslem 188911882 i



Executive Summary

= Approximately 54,000 injuries to oczupams resulted from sontacting an alrbag. More
than 94 percent werg minoy injures, and less than 3 percent wers severe injries.

» Loss than 6 parcent of the towsd cars in crashes rolied over, compared with 14 parcent
of the towad light rucks,

« Atout B percent of car oonupans in roliover orashes were ejected; the remaining erash
types axhibitad election rales n the range of 110 2 peroant.

« The restraint use rate for all oocupants of passenger vehicies was about B8 parcent; for
soouparts under 16 years of age—ihat is, children—tha restraint use rale was 68
percant.

« The instrument pans! was the cause of almost 14 percent of alf injuries io children and
20 percent of the sevare (AIS 34} injuries to childran,

syt
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introduction

Background

The MNational Accident Sampling Sysiem [MASE) s the mechanism through which the
Mational Highweay Traffic Safety Administration (MHTSAY coliects nationally rapressniative
data on moter vahicle waffic crashes, 10 gid In the development, implemerdation, and
evatiation of mudor vehicls and highway safely countermessures. The NASE was originally
gasigned and implementad in 1975 o suppornt highway and motor vehicls safety programs.,
The MASS program was reevelusted i the mikh-1980%. The evaluation tsam sonchuded that
the program should be redesigned © foous on enhanesd ndepth analyses of passengsy
vehicie erash protection pedormance. This resvaluation resulied in changes thal ware
implemenied by NHTEA s Mationg! Denter for Biatintics and Analysis (NOBA)Y In Jaruary
1988,

To enhance #s applicabiity in addressing crashworthiness Bsues, the NASS was divided
30 two pats: {1} the General Estimates System (GED), which collects data on an annual
sample of approximately 50,000 police-repoded fra¥ic crashes; and {€) the Trashwonhiness
Diabg System (QDB), which coliedts addifonal detalied information on an annual samples of
approximately 8,000 police-reportsd raffic grashes woling passengsy vehicles awed from
the crash soane due o damage resulling from the crash, In this repost, the 1orm passanger
vatiches s used to refer fo al cars, pickup trucks, vanes, and sporVuliily vehicies with g
gross vehicle waight rating (GVWR} of 10,000 pounds or lzss. The tenm dgh! frucks s used
1o refor to pickup trocks, vans, and sportutility vehicles.

Linfikeg the CDE, the GED does nof nvestigate crashes. s only source of informalion i the
police accident repont. § does provide the data needed for assassments of the state of and
frgnds in motoer vihicle and ralfic safety. An arwussl report is published each year that
describes the data gvaliabillty from the NASS/GES and the Falality Accldent Reporting
Sysiem {FARRL The FARS v 2 census of all falal crashes that oo in the United Siates
and Puerio Rigo.

Oblective

Tha ohigctive of this report is 1o Husirale the avallabilily, resoldion, and applizabiiily of
crashy, vehicle, oonuparn, and casuslty atribules for the characierization of vebioi crash
protection parfrmance on LS. roads during the vears 1887 through 1983, based on the
MASZ/CES recovds for hose yaars,

Yehicles Under Consideration

This report addvesses primarnly lowed passenger cars. In addiion, sslecled dals are
presentad for lghl rucks {pickun trucks, vans, and sporfutility vebhicles, ail under 10,000
pounds GYVWR. Sportfutiity vehicles inchude seps, truck-based station wagons, uliiity
vehicles, angd ather van- or ruck-based motor vehicies undsy 10,000 pounds GYWHR that
are not cars, pitkuns, or vans, Molowyales, bicycles, horse-degwn carages, siC., are ng
included.

Piationsl Accldent Sampling System/Crashworthiness Dals System 19811883 %



introduction

% Fshimaies

Uninss miherwice noted, 2l the CDS siatistics presented in this report are sstimatas—

ot exact counls—ygenarated om a sample of crashes that coourad in the 3-year penod
frorr 1991 through 1893, Descriptions of the TR sampie design and the orocadiure used
to obtain the duta shown in the tables are nontained in Appendin B. Blnce the CDB s &
probabiity sampie, the sampling error of every GDS statistio san be estimated. Apprarimaie
sampling srrors f the weighisd average courts over the 1881-1283 period ars provided in
Appandix 3.

2 National Ascident Sampling SystenvOrashworthiness Data System 18811883
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FPerspective

A parspavtive on crash-involvad vehicles is Blusirated in Figurs 1, which shows annusl
inidence averaged over the years 19811883,

Linited Stales s abowl 10,850,000, sbout 5.0 perment of thase a8 pAassenger oars and

st sevare crashes, and ) non-lowed

The iowed vehicles shown It Figure 1 are investipaisd in the NASS ’f“{“:-“} i*“ s of

paviod 19811983, the averags mmi)ef s refgsaéwsed passengsy vehicles {m{ YEAT, %5
passengar cars and 54,157 315 (30.8 percent) waers Hghi nicks,

Figure 1
Drash-frvolved Yehivias iIn the Unitod Staleg,
Funrags per Yoar, 19%1-15%3
A Vahicies:
i3, B0, D00
105

7 Towipd: 2,548,000 {28 4%}

b Mon-towed: 5,418,000

e Tygdl 357 GG (2.7

- Mopetowsd: 1,117,050

,,,,_E*“ Tovwad: V13,000 (17.2%:)
- Poy-tonisd 545 000

f\/(.

ey Yobdodan

% %J{)&w%' Towad: 52,000
iy “‘“*E

ron-towed: 30 ,G%

»M{ Towed: 84,000 (15,13
Morrtowed: 456 000

Mote: Whils all velicles are addressed by NAZZAZES, only lowsad
paEsengar ve shinies arg ad i i ky MABS/CDE,
Source: NASE/CDS and NASS/AZESR, 18811883,

The mrdyer of gl vehicle body types wobed in poling-renomted crashes sach year inthe

Hofy trucks. Bach of inaaa body tpes is subdivided inlo {3} wowaed vehicles, wvobed in the

irbarest i the crashworthiness of vabicles womd in the e severe orashes, Thase are
the sublect of the following anglyvses and Blusirations, with emphasis on o i’kmmg the

reportted by B4, Polk & Co., was 175,733,788, of which 121 578,474 {892 porvent) wers

Mational Scoldent Bampling Svstem/Crashworibiness Dats Svyslem 195911893
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Yehicle Crash Dats

Lar Size

Apcut 2,149,000 cars gre towed gway from the scene of taglllc crashes every year Table §
shiesws the distribution of thess cars by welght class, Passengsr cars made up abowt

75 percent of gl NABS/CDSE towed vebicles; the ramaining 24 percent were light truaks
{sen Tabis 5,

Table 1
Crash-lrveoived Towed Cars by Weight Clags, 19911593

Total
Crashenvoived

Farcent Court
3386 2,044
435 2,041,535
314 1,915,084

Unknown Size 1.8 1,185 .

Totat 1608 5,081,872 2,148,025

Small {«Z 800 hs}
Mid-Sizs {2,500-3,000 bs)
Largs {3,003 ba)

T
YO
L2

oW
L@ fe
3 G

RSS2 =]
i B 8
2

L
£
o

L3
gord
.
focyd

Examnpies of Waight Tlass:
Smaib—Ford Tempo, Meroury Tracer, Sgiurn, Missan Senire, Honda Sivie
Mid-gire—Phymouth Sundance, Ford Probe, Honda Prelude, Toyola Celica
Large—Ford Tauroes, Dodyge Dynasty, BMW 3 series, Pontise Grarsd Prix

ear Crash Modes and Areas of Damage

Tabde 2 and Figurs 2 show the distribution of fowed cars among the primary crash modes
and areas of damags. Fromial damages o norollover car orgshes is the most frequent
srash ype, accounting for gbout 53 percent of all fowed car crashes. Side damage and gl
cther sonrliover crash bpes accournt for 22 percadt and 12 parcant, respactively, Rollover
oaf orashes gooourd for the remaining 6 peroent.

These orash frsquencies do ot efled the distribution of barmbad suloomes o the ogr
aocupants, Cerlain orash types are aasociaied with higher proportions of injury. For
exampte, although mdover ooours In aboul & pement of lowed car orashes, it iz esponsible
for gt 17 parcent of the harme-weeighted infusies i oar sccupants i towed crashss. On
the other hand, car orashes with rear damage accound for about 12 percent of the cases
bt are mesponsible for about & percent of ths harm-waighted injuries 1o ocnupanis {see
Tabsde 21}

dMattonal Accident Sampling BystenvCrashworthiness Data Bystem 18811883



Yehicle Crash Dals

Tabie 2
Distribution of Towsd Car Orash Modes ang Arsas of Damage, 1851-1883

Total Walghiad Average

Crash Mode amd - Total
' | Bample Blze | Percent  Count | Parant Count

Follover
13 Chiarter Turns SO0 r POGRTY
4+ Cuiarier Tuins 152 15 D43

o~

Frd Over End 14 &,450
Total Rollover 57 344,375
Honroliover
Single-Yahicle
Fromtal Damage 2.2% 14 58,3 5.4 B30 485

Sde Damans &7 . 3,37 145,555

Hear, Top, o Under Damage
Total Single-Vehicls

Muttipte-Vehics

Fotat Multinie-Yehicls 11,484

Toiaf Nonroliover i4,578 4, B 747,808

Tetat Towed Tar Crashes 15,748 . 5081872

Mote: Damage Aren “Urknown” has been brputed inlo the known dams

8 Mationat Accident Sampling System/Crashworthiness Dalg Sysiem 18911983



Yehicts Crash Dals

Figure 2
Cigtribustion of Towed Car Crash Modes
andd Aress of Damage, 189119583

Hollover

Norreilover
Single-Yahicls

(e

y

Fraguency {Percent)

b inciudes rear,
top, and undsr damags. For multiple-vehicls orashes, "Other” includes
top arsd undsr damage.

Souroe: NABR/CDS, 19911883,

Mational Accident Sampling System/Crashworthingss Dals Sysien 1921-1893 7



Yehicie Crash Data

Car Crash Severily

Crash severity {delta-v in miles per howr) for cars vartes generally in the range from 1 10
50 mph. Table 3 shows the disiribution of towed cars by severty and area of damage. Mo
crash saverlty, in terms of defa-v, can b defined for rolfover crashes. Figure 3 lustratas
the primary aspecis of this distrilnition.

Crash frequency rises sharply 1o 2 peak bogted between 11 and 20 mph, as shown in

Figure 3. This fraquency drops sharply foliowing the peak; cumulalive frequency beyond
40 roph is abowl 2 percent. The same general patiern holds for all areas of damags in
sorrotiover crashes; frond, side, and rear

Crent caution s recommanded in the use and interprelation of crash severity data, for wo
reasons: {3} the large number of unknowns; and () the sharp reduction in the number of
gvailable cases as orash severly increnses. For “Unknown” area of damage in Table 3,
crashy severity was ocaloulated using the missing vehicle reconstrustion algorithim {see
Apperndix B, “ORASHPC and CLDMISERC Summany”). Ares of damage “olher” includes
sop and undercariage, which are outside the scops of the reconstruction algont thm.

Table 3
Dlstribution of Towed Cars by Orash Severity {defla-v) and Ares of Ramage:
Welnhind ﬁwemge per Year, 1881-1883

Qmm staemy by Crash $we:%§y,

il :33%!{3 saph

20 530 08,7 41 28,461
43.9% 235 % 8.2%

ot 2 579 L6802 |

: ; ;
48.6% 54 L E% P BU5%

53,892
44.2%

23,748 189 |
31.1% S 00% |

269,238 203,847 : 1%, asg 1 318, smf ;
74 <57,

“Eor prch arsa of damane and known orash seventy, i H !
vohicies, and the second row shows the w{a,eui é- of the sl mmzbsf oz‘ uehsrim far which
crash severitiss ware known, For the “Linknown” column, the second dals mow shows the
percsniage of the sl for sach ares of «tﬁamag;sa %(r the “Total” column, the sesend dala row
shows the parceniage of the grand ola

o
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Yohicle Crash Data

Figure 3
Distribution of Towed Car Crashes by Crash Severity
and Ares of Damaygs, 19%1-1883

Dabia-y

1.4

Bamayge Ares

Eror
Bidg

Hour

0 40
Frequency [Peroent

Mote: Data taken rom Table 3 {percendage of ihe total nuimber of vehiciey
for which crash severilias ware Kaowrl,

Dug {o the shamp rse of culoomse severty as crash severlly inoreases, the distrdbution of
infurias 10 Car ocoupants vs, crash severily differs markedly from the distribution of the
crash frequengy. Specilically, the injury distribution rses 10 4 peak much fasier, and drops
much mors slowly tharesfier, than doss the crash frsquency distribution. For example, the
ury proportions (not shown} in the five crash severity intervals used in Tabie 3 and Figurs
3 are & percend, 30 porcent, 38 pereent, 23 percent, and 13 percant for frontal impacts,
compared with the correspanding crash proportions of 24 pernert, 44 parcant, 24 parcent,
8 percerd, and 2 pareert. Mowever, although # s tug that the injury proportions excaed the
corrasporeding orash proportions at high crash severitisg, # i3 ales us that the majoity of
the injuries ocour Al soverBiiss undae 3¢ mph. For example, in frontal impacts 54 peraert of
the injries o occupants ocour &l severities under 30 mpdy; the cumuiative injury progotion
ynder 30 mph is 75 perperd and 78 percent for side and rear impacts, respentivaly.

National Accident Sampling Svstem/Crashworthiness Dals System 1891-1883 8



Yehicie Orash Dala

Seating Position of Car Qooupants

Every year, approxisately 3.1 million paopls gre invoived in wrashes as asoounas of towsd
curs, Table 4 shows the dsstnﬁw on of sacupat seating positions for towed cars from 1881
through 1833,

The distribution palierr—aboul 65 porcent diivers, 82 percent right front passengers, and

5,
13 porcent aff other—is roughly the same as for all car& gardless of crash involvement.

Table 4
Cooupant Seating Positions in Towed Cars, 189118393

: Total
ar Deoupaniz | Sample Bize

Dsivers 282
a7
4,203
{rher Passengess 3940 . 100,048

Totai . 8,282,178

[ vy I (85
P S

§,088,
Right Front Passengers g 2. 2,037,
Senond Seat Passengars 1,07

&2

L3~

16 MNationsl Accldent Sampling SvstervyCrashworihiness Data Sysiem 1891-1882



Yehicie Crash Data

Functiona! Class ang Size of Light Trucks

Aot 681,000 ght ucks under 10,000 pounds gross vehils weight rating are fowad
away from the scene of walfic crashes evary year, Table 5 shows the distribulion of these
vahicles by functional class and size. The annugl welghied averags for thess vehinias is
24 parcent of alf NASTCDS jowsd vebiclas, The remaining 76 percard are cars.

Yabis &
Bistribastion of Towed Light Trucks by Vehicle Class and Bize, 189115843

Annual
Waeighied Average

Yehicls 081 ; P Parserd Count

Cormpact Piokug
Standand Plokup

184,
194,
7‘.

<3
S
[

S
OF

Oy B

Jrkaein Size Pickup

N

-t
£ &
2]
i

i

F% I 3
NG

3% B

Standard Van

P
Lo
<
fxy]

~ A
<3
Gy L3

oy

snown Size Van

N
o

ompant Uity Vehicie
tanwdard Uity Vehicle

Totsd . 1,742,418 §461,425

Metiong! Accident Sampling BystemAirashworthiness Dals Bystem 1899179883 11



Yehicle Crash Dala

Light Truck Crash Modes and Areas of Damaye

Crash mode and arez of damags distibutions for towed ight tucks involved in crashes are
generally simitar 10 those for lowed cars, exoept for rilover crashes. The proporntion of
roliovers ot fight trucks is 2.5 Hmas that for passengsr cars, Table 6 shows the distribution
af towed light rucks among the primary orash modes and weas of damage.

Tabie §

Ta - Welg

Parosnt Percent Cou

E Fotiover
1-& Quaner Turns AR 1 2.8 £4,16€
44 Ouartes Tums 4. i, 4.8 31,818
Frd Over End ; h §,850 0.3 2877

-+

Total Rojoves 1518 35 i4.0 a7 rG

crirsiiaver
Single-Vahicly
Fronta! Damage ; R : : 18, 106,309
Side Damags & 21 2 21,364
Rear, Top, or Under Bamage 2 15, ; %,153
Toal Single-Yehicla £ 2 38814 P05 135 828
Misttipia-Yahicla
Frontal Damage
Side Damnge
Faar Damage
Top or Linder Damage

Total Muitipie-Yahicle JB3% g2, 1,083,438 2% 432,838

Total Noarollover 4612 850 1,481,574 . HEE, 688

{ Srashng : 1,742,118 o 841 528

13 HWatlonat Acoldent Sampling System/Crashworthiness Data System 18811083



Yehicls Crash Dals

Figure 4 shows the distribution of orash modes and greas of damags for towed Hght trucks,
compared with the distribution for towed cars for the years 1881 fhrough 1483

Mot of the ohservalions for car crash requencizs and ury as a function of orash mods
and grea of damags gre also valid for these valicles. Foliovar is the major exception:
rofiover crashes for Hght frucks are both miore frequend than car roliover crashes

{14 parcent and § porcend, raspectively) and resull in g greater proponion of harmiul
sutcomeas o the vahicle occupants (42 parcent and 17 peorcent, respeciively). The
wroponion of harmpwaighled injuries (42 percent) associaled with rellovar crashes is the
averans for three vabicle classes—pickups, vans, and sportadiilty vebicles {ses Table 220
For thess thras classes the proponion of harmiul sutonmes vares significantly:
approimately 37 percent ior plokups, 42 pereent for vans, and 57 perceny for sportutitity
vehicies.

Figurg 4
Distribution of Crash Modes and Areas of Damage:
Comparison of Cars ve. Light Truchs, 19911933

niover

foryetinves

Side

Fanr

ity

t

Pate (278 4%
{ 34 4

AKX
Freauency {(Parcent

Mote! The "Cther” calegory fof single-vehicle crashes
under damage. For multiple-vehicie crashes, "Othet™ &

includes rear, on, and
iides top and under
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Yehicle Crash Dala

Light Truck Crash Severity

Taple 7 shows the dslribution of owed gl nick crashss by wrash severity {deltawy in

frile per hourt and area of damage. Most of the chservetions mads for twad onr orash

f equencies and injurins 1o conupants as g function ot orash sevarity are also vahd for thess
viahy e:i :the same genarsl patiemns ang cmmvm For oxample, the injury proportions (ot

sn»«wn 3 i dhe five crash severly iblavals i Table 7 oare 5 peroerd, 27 porcent, 47

peca, § peroent, and 13 peroent fir i {:‘Ma impacts, and the comesponding crash

proportions are 14 percand, 34 paroent, 43 pernent, 8 parcent, ared about 3 pernent.

A targe mainrity of the injuries 10 ccouparts I fowed Hght truck oras hes ool gt orash
severtins under 30 mph. For example, in froral impacis 78 percent of the Injuries ooour at
severties under 30 mph. The cumulalive irzgum propostion under 30 riph is 88 percent and
a1 percant for side and rear impacts respectively.

The comment mads i conmection with onr orash severitias is gven more mponart o7
these vehicles: great caution 8 recommendad in the use and imearprelation of 0748 h sevarity
gata, for wo reasons: {4 the large mimbar of unknowns: and (B} the shap reduction of the
nurrbe: of gvailable cases as crash severily increases. ?”o' “Uni«mwr ares of damanes in
Table 7, crash sevenity was caiculated using the missing vehicie retons siruction gigorithm.

Tabde 7
metribution of Towsed Light Trucks by Crash Severlly (datia-v)
ang Ares of Damage: Waighled Average per Year, 1881-1953

Unknown

169,406 |

HRNROWH

Total £ 07,702
$58.5%

For sach area of daroage and Known ; . firs 2 row shows the nureber of
vabickes, and the sscond o S the percenings of B numaet of vahicles for wiich orash
savariies were known, For the "Unknown” '\<-3u'{m‘ the second data fow shows the percantage of the
twtal for each area of damage. Por the “Total’ ¢ : data mw shows e pementage of

o grand ioial
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Yahicie Orash Dals

Beating Position of Light Truck Ccoupants

o coupants of towed Hoht trucks

Approximately 831,000 people ars nvobead in orashes a8
% seating positions for these vehicles

every yoar Tabis § shows the distribution of ocoungr
from 1981 theough 1983,

The distribution paiem-—about 88 percend drivers, 21 percent right front passengers, and
13 percent gl other—is roughly the sama as for aff gt ucks regandiess of orash
mvoloamerd. B s also similar 1o the coresponding disiribution for Wowed oar orashes
{Tabia 43,

Table 8
Croupant Seating Posttions in Towed Light Trucks, 14911883

Annuai
Walghied Average

¥ahicia ¢ Lount o Peroent Count
Drdverg G 5 3 55.0 17,473
Hight ?mm Favagngem ; 204 5574 208 194,702
54,720

5.8
5.3
i

Mationgl Accldent Sampling System/Trashworthiness Dala Systom 18911883 15



Cecupant Injury Data

Crash-involved Oooupants by injury Severity

Approximately 3,180,000 cccupants arg invobrad iy towed car crashas evary yoear, About
51 percsnt of therm are uniniured, and 4% pervant are Infursd ot various severly levels.
Shmllarly, about 836,000 cccupants are ivobesd by towed lght truck crashes per yaar, with
about 45 parcent iured and 55 parcent uninjurad.

Givan that gach injured occupant usually has mors than one injury, the sevarily of the
socupant's most harmiul Injury s used to charactedze the seriousness of the injuries
resulling from the orash, The Abbrevialed Infury Scale (AIR) s used 1 compare injury
sevesities, as folows:

I} A5 Seveny of injury

3] ROt injured
1 % fistets

2 Modarate
3 Serious

4 Bevers

& sithoal

& Maximum
7 Injured, Severity Linkaown

The AlS scale reflects primnarily the threal (o He: approximalely 99 percent for AlS=4; about
46 percant for AlS=5; about 31 parcent for AlB=4; declining rapidly 10 § parcent for AlS=1.
However, the scale is also used o reflegt the gravily of consequences or survbors.

The distribution of injury severities for injured crash-involved cocupants s shown in Table 8
for cars and in Table 10 for light trucks. The two distrbwtinns arg comparsd in Figure §,
whera i i evident that there arg no major differences at any given level of injury soverily.

Mationat Accident Sampling System/Crashworthiness Uats System 18911883 7



Gooupsant injury Data

Tabde
Sietribution of Crash-involved
Car Decupants by Maximun Injury Severity:

Baximum A8 Raling

Bt Enduarad {03
Mo {1}
Modengte {3
Sericus {3}
Baverg {4}
Triical (5)
faimum (8)
Totad, Known Severity

¥

injured, Severity |

Totel

Tapie 10
Distribution of Crash-involved
Light Truck Oocupants by Maximum infury Severity:
Waighted Averags pe

S

:iss &S i

G12,313

W &

RMinor {1} 2EB,744

e

Modsrgte {8} 50,668

- D

£ puyiene e 1750 4 e
Serious 13 13,852

Savers {4} 3,008

Critinad fﬁ} 2"“/53

Bdanimur {9} ;
Total, Knswry Soverity

P

npured, Severity Unknown {7}

Fetat
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Loupant injury Dala

Figure §
Pigtribution of Crash-involved Cooupant injuries
by Maxbmn inigry Soverfly: Cors v, Light Trucks, 19911883

Pareart of Docupants

Y s ;

et Ty e
HeH Tricks

Cptoal Maximun
18y {85

+ by e
GETALE Seninlun
whe

£ {13 {2 2 {4) {5
Maxirnurn A58 Fating
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Ooecupant injury Datg

{se of Banus! Restrainls

Desphta the recent inplemeniation of guttmatic socupant restrainls, the crash experience
for 1691 through 1903, under consideration hers, s aseociated primartly with the use of
snanual Deltz. The annual distribution of Injuries 1o orashrinvolved car soeoupants by
migdrnum inry severity and manusgt belt use is shown in Table 11, A similar joind
disiripution is shown in Table 12 for crash-involved Hght ruck oooupants.

Tabde 11
Dissribution of Crash-involved Car Cocupards by Manual Safety Bell Use
and Maximum injury Severnity: Welghied Average per Year, 19911583

AE Hating”

i g injured,
g Maderate Sgverg | Crifcat {Maximum Severity
F{t {2 Voo e {5 i€ Lirsgipowry {7}

BE7.EES 447210 91,148 31 802 5,517 4,088 1.4%% 51,143
26.5% A2 G% 82.5%  54.3Y 455% B7.0% 50.9% 4%.5%

ke

3.4 %

251
g.

"
%

suider and R 73,748 A5, 75 7 3477 \ 54 3R 41,808
p Hell 57 AV 5% R 2.0% 44.4% 2735 B8 2% 43 3%

bkt Ussd, . 5 5% Z 58 255 bty 1,165
ype Unknown 247 Y T 3.1 2.3% Z. 1.4%

Bkt Witk 36,59 261 3 7 : 781
Fnid Seal T ERO S S 3T 1B 08 ¥ 8%

Toisd, A3 AL S03. 087 12,37 N2 R L IS7
Boll L & 57 4% $7.5% iS5 75 4% HI0% B¢.5%

Toyad Hnown 1, $OB0,248 172,484 3 2 G 103,214
$6.4%55 5%.8% B Q% . 81.E%

Jeknsem 2 .45 7,445 est? 5% 2ty £ £4 306
1385 4.4% & A 3%, : . 38 4%

Tatut ’ 5 185,948 SR k 167,704 3.158,%37
57% . 2.4% $4.2% 5.3% 198.0%

YEor sark known belt bae culagory. the first dats row shows the sumber of injuries antt 1he seound rww shows e
parceriage of tm Yol Knuwn.” For e “Toial Hoown® angd “Unknowr” well use calegories, the firsl row shows e
sumber of njuies and the sacond row shows the parmaniage of tha column wotal For e column lonls, fie frst row
shws the aumber of iudes and e second rovw shows the percantags of he inlal numbsr st inhuries. The tow iclals
inciude the nurmbsy of unkngwn injedss.

Mational Accident Sampling Sysien/Crashworthiness Dala System 19811883
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Secupant injury Dals

Croprgh, restraint use fs approdinmeiely 84 percant for passenger oar oocupants and

7Y parcent for pocupanis of szf;:m frucks. These bell use ;atec are in agreemant with the ball
use 15tes G’i)ia! wd by individusl slale surveys reponted o MHTSA each year. Not all siates
ropord belt usags rales sach gaar Thersion, o oalo %ata the naticnal safety bel use rale
from the ::zdzv::ﬁud: sude use rates, sach stale’s most recant rale s walghled by the siale’s
proportion of the oial LS, population. Average siate belt use rates wers reporied as

86 parcerd in 1291, 42 peroent in 1892, and 85 pergent n 1883

Tabie 12
Distribustion of Crash-dnvolved Light Truck Docupents by Manual Safely Bell Use
and Mazimum iy Soverity: Welghied Average per Year, 19911883

 Manua
£ait Use

S AT Fating

2 7eat3

Shouider Helt

Eolt Used,
Type Unsnown

el With

Child Sont

Fotal Known

Linkrown

Foint

Y

Totad Hnown, For the ¥

i ‘t e

: ﬁe%
7.3

23842
£3.4%

44,604

2.5%

51,357
14.4%

8388
E4. 4%

444,423
BY.7%

52,890
128%

542,213
54.7%

Barieg mul i

P2

HEE2%

144
95,5%

BA4%

G TS
30.8%

*For gach knowrn halt use oslegiy, thae frgd
percaniags of the
pmber of injuiies and e sed
shows e muambes of |
ncduds the manber of unkinown inuriss.

5&/:?3 Enown” and "Unknoes
onsk row shows e perosntags of he
o shows e parcantags of hie il number of Ihurles, The row wials

LBUGHT 1o

254
57.4%,

11,027
28.2% H ’)%

3,071 $356,5018
&3% $05.0%

ate row ghows e nunber of Injuies s he saoond row shaws he
" helt use calegonies, e Hnst row shows the
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Secupant Injury Dats

EHect of Besiraint Use on Injury Risk

i i evidert fromn Tables 11 and 12 thad safely Dol use reduces the sk of injury, espacially
senious k. This is Bustrated in Figure B fr crash-involved car ocoupants. In this figurs,
AlS ratings 3, 4, 8, and & have been grﬁ-v;c'-@d together 49 "%{ims Badimun” i ordder ?0
deal with the smal sample sizes at ‘zi"ea, high severilies. As seen in Figure §, the risk of
injury {mupressed in injured people per 100 erash-wnived car e mg}arb; for seoupants
ysing rastraintz is war than that for unrestraingd au;:»am; Waorgover, this advantags
appears 1o norease a3 e njury sevarlty incregses

A oword of caution B DeCessary w*zm inerpreting the much lower risk associaied with
restrained versus unrestrained oonupants 3t high ifury severities, His ?i\cﬁiy that restrained

socaipars, whio usually have g %mzi wer awareness of safely than the urrestrained, are also
*'m& oooupants who usuglly avoid crashes of high sevariies. Thus, vzm aceartags of
estrained socupants may be in part due 1o the facl that such oooupants are exposed to

%czwe»e crash sevaries, in sddiion 1o the orash protection provided by the restraints.

Flgume &
nhury Fates for Cresh-dnvonbred Oor Cooupants
by Bmsimann inhury Severlly as a Punction
of Restralng iss, 199719483

. eIy et £ -
Srsvnodved oo

Mot injured Biowy toderats Setoos-Madmam
i {4 4 {363

Pl

Bhamirnurn AR E
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Decupant Injury Data

Injury Beverity and Oulcome

A5 diseussed above {(See Table 83, not afl orash desths are associaled with unireaiable
injrtes (A8 Father, e pobabliity of death incregses sharply with injury severfty, and
many falalities ooour 25 g resull of one o mma injuries thet are gengrally considersd
survivable. Orash injury outcomes——feiality, bospialization, nagzﬁm‘ gmgigency medical
cars, frgt aid weatment, and no irea‘zrzw{é nesded-—are generally g function of the sevarily
of an cooupant's most sovare inlury, phus other faciorns, such as the number, wvszm; and
typs of adddiional injurias; the persons ag and overall haalth; exdrication tme; gl

The primary determinant of an oulcoms i the maximum injury severity, Tabls 13 shows the
digtribution of njules W orash-edved o ocoupants soonuding 1o the AL values of
’ﬂo}f i ey severily and the petinerd culoomes of maxdmum injary f;v:am:e«" Thiz
totde also ncludes the number of days an socunsrt was hespial zzz;zﬁ for injuries sustained
i the orash as 2 resull of the orash. An oosupant may be hosplialived for observation or
due 1o 2 prae-cudsting medical condition, as dirsctad by the aitending physician, without
having received any injurdes in the orash. Falal infuriss with Al5=1 are the resull of
incormplete medical Information by whish 1o cods the data. A similar distibution is shown in
Table 14 ior crash-rveoivad Hoht nuek aocupants.

3

3
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Ocoupard hiury Data

Table 13
Distributinn of Crash-involved Car Occupants by Treatment
and Maximurs injury Sevedty: Welphied Average per Year, 18811833

Fraquensy of infury by Meximum AIS Reting®

Mot s
i infred s 1 B sratel Serfows | Severe
Trestroant §05 ) 4y 15} 4

Piong

Troatesd
ot Srene

ransporiad 49,31%
aevt Peisssed 8.3 %

Hospitalized
-2 Daye

g-14 Days

$5-30 Davs o 588 2. RU58
47 &%

>3 Days : 1817

388% 33.4% 2.6% 1.0%
Fainl 2,758

12.4%:

Liokessraisy 2685

A7 404
20%

£4.7%

1.601,%43 1,082,567 3,54 51, ’ . %, 167,708
58.7% 38.5% e : L% 1% E3%

*For gach eatment

5 and e szoond row shinws the parantage
of the row okl

Ny

ESY
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Cecupsandt Injury Dats

Tabie 14
Digtribution of Orash-dnvolved Light Truck Qooupants by Treatment
and Maxivany Injury Severity: Weighted Averags pey Yeur, 1991-1383

Froguency uf Injury by Meximum A Rating®

: injursd,
Madevatel Serlols | Say sl Beverity
% {5} (4 e o Uinkoows {73 Taatad

45,851 58 4] 4 01 508
1.0 B - - 37 64 3%

44,740 E 309 { y } 20553 Y55

§7 &% 2% 8% L% 4.5

Transpaned 5,957 143,828 G8,583 §.078
it Refgaznad 3.58% TB.5% 14.7% &.6%,

Hospitalizon
1-2 Days 37 . 951 K36 185
< 08%

814 Daya

23.8%

1530 Days : ! 225
12455

I4a% YO0 12.47% 33 0%

5an : 25 28
1.4%

543,313 THE Ths 15,8 37 : 435,014

58.7% 8% 8% 1.5% . 1O0.0%

Aot

et

a0ft Yealivent el (9

2 rows shows he namber of njures and the sacond row shows the parcaniage
of the row ioial
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Ocoupard hiury Data

Table 13
Distributinn of Crash-involved Car Occupants by Treatment
and Maximurs injury Sevedty: Welphied Average per Year, 18811833

Fraquensy of infury by Meximum AIS Reting®

Mot s
i infred s 1 B sratel Serfows | Severe
Trestroant §05 ) 4y 15} 4

Piong

Troatesd
ot Srene

ransporiad 49,31%
aevt Peisssed 8.3 %

Hospitalized
-2 Daye

g-14 Days

$5-30 Davs o 588 2. RU58
47 &%

>3 Days : 1817

388% 33.4% 2.6% 1.0%
Fainl 2,758

12.4%:

Liokessraisy 2685

A7 404
20%

£4.7%

1.601,%43 1,082,567 3,54 51, ’ . %, 167,708
58.7% 38.5% e : L% 1% E3%

*For gach eatment

5 and e szoond row shinws the parantage
of the row okl

Ny

ESY
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Cooupant Injury Data

The annual incidence of crash-involead car ocnupants as a function of maximum injury
saverity and injury outonme is shown iy Figure 7. This figues Biustrates how injury outcome
prograsses from “No Treatment” o “Fatality,” as the maxkinum injury sevanty increases
o “None” 1o "Untreataiie” (Fatal). Simiiar commanis apply for Bgh truck ocoupants, as
shown i Tabls 14,

Figura 7
Annual incidence of Injured Crash-involved Car Gooupants
by Maximum infury Severity and Treatmend, 1881-1883

rober of Crash-dnveieed Car Decupanis

Chiteorng
~ -, PRETNTaw)
5L Tezated Transporied
AR % o *
i Ne Treatment and Releasad andd Raleased

Fatality

3,000,000

LEECIREY

100,000 &

DGO 1

1000 1

$04 3

ot injured  Miner dodersie  Serinus Savers Coiot Madimum
) 2) ; 4 i) %)
Maximum AIS Rading

Bo

kY]
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Deooupant injury Dala

Body Regions Injursd In Tralfic Crashes

There are about 2,148,000 cars towssd gway from walfic crashes every year, The incidencs
of crash-invoived oocupants in these cars is about 3,159,000 per year. Of these, about
1.557.000 car conupants per year sre injured, incurring about 4,200,000 injures of various
severities, iy various biody regions, and by varous infury contants. Table 15 shows the
distribution of all injurdes Inourrad by infured ocoupants of crash-involved cars {as opposed
i the most severe injuries, reponted in Tables 9-14) as a function of injury severity and
injurad body region. Table 18 shows the sams distribution for injured ocouparts of light
nucks.

The numbers for Yinjired, severity unknown” {AlS=7) are lower in these iables than in
tables using maxinum AIS (MAIS), because of the level of information available for coding
the injares. An AlS of 715 assigned o an injury when there is not suficient information
about the injury gvaillable. An MAIS of 7 s assigned © an ocoupant when i is Bnown that
the sooupant was infursd, but no information aboud the Injury is available. Therelore, an
sooupart with an MAIS of 7 may not have any associaled injudes coded.

Table 18
Distribution of Al injuriss 1o Crashinvolved Car Oooupants
by Body Region and Severity: Welghisd Average per Year, 18%1-1993

Y by A48 Reting’

Hizad (Beain) A% ; 55 478 178,824
Hessd {Skal) 5,484 ALC pLae ] $ 43,748

baad {Othan G 4% 32,88 4t 34 7 13.7%4 %0,128

92.6%
155,505

B23,4048

45,758
27 5%
L%

Shousiger and Hadk 278,155
83.1%
7R

“Far each body region, the frst dRta cov shows M number of njudes, the second row shows he perceniage of the
rovg totad, and the thind sow shows e percontags of the columy ol
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Oocupant injury Dala

Tabie 15 {Continusd}
DHstribution of Al Injuries 1o Crash-fvolved Car Qooupants
by Body Reglon and Severlty: Waightod Average per Yeoar, 1891-1883

Body Region

B2.873
58.2%
£8%

30
0% 27 .@% 357 L3

G.0% B 22.6%

oer Edirenilies 29,358 z,128 g 4 £ BAS BR,872
32.8% 4 5% = 535
KA . 5 = - ¥ 5%

2580
10.5%
4 A%

owes Extrenities 35 A 32 H 18,468
A 34,27 : - 10.8%
20.7%:

112
G.0%

05%
Al Cther 5,04 { 4 ! 5 2,878
- 350%

0%

&0, 194

“Far sach body region, the first date row shows the number of injuies, e sacond fow shows $a percentage of the
row i, and the third tow shows the percentage of e column tolal

sn  Mational Accidert Sampling System/Crashworthiness Data System 19911883



Geoupant Injury Data

Tabie 18
Distribution of &4 injuries 1o Omshedreoived Light Truck Oocupants
by Body Reglon and Severity: Welghted Average per Yesr, 18811823

. Bady Begion

aned {Braing

e {Shuthy

gadt {Other)

¥ Shouider gnd Back 75,45 13,208 1 G844 ; : ; 21,858
14,4%
10.8%

Mational Accident Sampling Systeny/Crashworthiness Dala System 18811883 20




Sceupant Injury Dals

Tabig 16 (Cominusd}
Digtribution of AR injuriss to Crash-involvad Light Truck Oocupants
ity Body Reglon and Severlty: Weighted Averags per Year, 18311883

Freguency ol inja

 Body Reglon

Abdranen

Upper Extronsties

Lower Extravvetios
5%

3 822,748

1,¢
43.8%
7 5%

1,052 305 2, 't 30

. the second row shiuws the percaniage of e

“For sach dudy region, the frat dols row shows the pumiber of injurd
row foial, and the third 1ow shows the perceniage o the schimn §
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Cocupant Injury Data

it s apparent from Tables 15 and 18 that the hody reglions most frequently gfiected by
injuries of gl sevarilies are markedly different from those most frequently aflacted by
injuries of high severities {(sefous-maximurm (AlS=3-81). This is Blustrated In Figure §,
where two distributions are shown: ang for all severities and one for sericus-maximum
severities, sach adding up 1o 100 percent.

i is gvidant in ihis figure thal body ragions such as neck, shoulder and back, and skin ars
rured with a high fraquency By general, but occur at very low fraquencles for serinus 1o
mgpdmurn severities. Conversely, other body regions, such as the head (brainfskull), chast,
sping, grd abdomen are injured fraquently at high severities, but ocour less significantly
when alt severities are considered.

Figure 8
Distribution of injuries o Crash-lnvoived Car Qccupants
fry Affecisd Body Reglon and Severity of injury, 19%1-1883

Body Regien infured

i Soverities

Sarious-Maximum

Shendidar and Sack
Abdomen

Spine

Uppes Extramities
Pobvis

Lower Extremities
Shin

Al Others

National Accident Sampling SystenyCrashworthiness Dala System 19911993 2



Secupsard injury Dala

Manuzl Restraint Use and Body Regions Injured

Figurg 9 shows the gistribution of crash-nvaived car oocupants by injured hody region and
mel usage. An oooupant may receive more than ong injury 10 8 ghven body region;
however, this tigure represents ong injury per body region per ocoupant. An cocupant may
also roceivd INUNSs ACK0ss more than one hody eg ion, Thevelore, the number for each
baady region m& asdd up 1o more than the number of injurad ocoupants. For example. an
{}-;:cupant gy hgve a cordusion to the lefl side of tha brain and a faceration 1o the right

side of the brain, The fipure counts only one of the injurias 10 the brain. i the ocoupant in
the example sustained g contusion io the left side of the braln and 2 skull fraciurg, then
potl injuries would be included in the figure, and ong Injury would De countsd in the brain
body region while tha other Infury would be counted i the skuli body region. To determing
thi murnber of belted oooupants who sustained a brain injury, divids the mamber of
oncunaits with g brain injury by the {otad wimser of oocupants using & resiraing system.
The same methadology anpliss 1o the unbelied cucupants 'm& percantagss will not add io
106 parcend, because the iotal number of cmc st inchdd 3 "saa@ whio were not injured.
Figure 10 shows a simiiar distribution of orash-involved oocupants of light trucks by belt
USAgEe.

s HNationst Accident Sampling System/Crashworthiness Data Sysiem 18911983



Socupant Injury Dala

Plstribution of Injuries by Body Baglon o Crash-involved
Car Qooupants by Belt Usags: Welghted Average per Year, 1951-1883

Hraing 63,91
Oibwer Head

Faoe:

Ehest 333

Lippar
Exiremiting:

Abpdormsn:

Skull 8,228 {035

Mook 185,195 {11.0%;)

Shoulder

Exframitica 41,981 {2.3%}

Toig
Bedted
Qoepanis:
1. 788,87¢

Sinknitad

Brair: 84,792 {5.4%)
Hher Head: 47372 {4,7%)
Face: 81,508 (8,1%)
Chest 34,85% (3.4%)
Lipper

Exiremitias: 31,052 (3.4

Abdomen: 12881 {

St £.3%4 0.5%)

Nock: 114,456 {11.3%)
Shoyider

gewd Back: 106,137 {10.4%}
Sping 1,487 (6.1%)

Pebhds: 19,417 (1.1%:!}

Lower
Extrombios: 41,831 (4.1%

Totni
Urdreliod
Deoupanis:
1,095,338




Cooupant injury Dala

g
Distribution of Injuries by Body Hegion o Crash-involved
Light Truck Occupants by Bell Usage: Wailghted Average per Yoar, 1931-1883

Belted

rain, 14,878 (2.5%)
Crner Head: 8,580 {1.5%)
Face: 12,069 {2.0%;)
Chest: 8,876 {1 5%}

Uggasr
Exvromitias: 14,549 {2.5%}

Apdormer 3,245 {(38%:;

Shin: 167828 {38 4%

Skl 543 {C1%}

Mack: 43014 (7.3%)

Shoulder
and Back: 48,303 {8.4%)

Sping: 217 {<0.1%}

Pahis: 2,372 {8.4%}

Lovsar
Exiremities: 13,182 (2.8%3

Total
Badted
Oopupanis:
589,188

Unbaitad
Benies: 32,080 {13.19)
Chay Hasd: 21,373 {B.8%]

Chest: 13,377 {(B.5%)

Lipner
Ewtrpraiios: 8,374 (3.4%)

Ahdormon: 5,084 (2.5%)

Skin: 142,758 {58.53%)

Skul: 2,367 (1.0%)
Hack: 56,179 (14.8%)

Shoulder
and Back: 22,884 (8.47%}

Spine: 281 {0.1%)

Pohds: 3097 {1.3%)

Lowear
Exvremios: 8,531 {3.5%)

Yotal
Unkeolied
Sepupants:
244,352
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Oooupant injury Dala

Injury Contacts

fn addiion to data on infursd Dody regions, crash protetion praciitioners nesd dats
concerning the various sources of injury njury contacts). & summary of injusy cordacts for
injuries 1o orash-involvad occupants is presented in Table 17 for cars and iy Table 18 for
ight trucks. Table 17 shows the distribution of all crash-involved car ocoupant injuriss as a
funetion of injury severity and injury contact. Table 18 shows the same distribution for light
fruck oooupants,

Tabig 17
Listribution of All injurles 1o Crash-Involved Car Oncupants
by Injury Contact and Severity: Waighled Average per Year, 1991-1893

Fesquency of n

insfuey bﬁév :

SHesring Assenbly
g ¥

instriment Panad £55,947
G0.TY
18.8% 55 14.%%
Windshield 382 BEG 827 6,406
85 8% 5% 1 4%
11.0% 2E% 5.5%
intarior Side Surface 237,892 20004
78.3% L%, 5.4%%

IR 7B 22.0%

148,704 5827 A2 802
ZEA% 3% 1.9%
4.2% 5 4% 4% 8 &%
21,940 2807 AL 233
5.3% 0.8% 2.4% 3%
&.5% 2.5% 4.8% 1.8%

pis

B5.2%

6%

387 81,735
1.3%
B9%
Haad Resraints £6,382 2500 b 382 30553
85.4% 3.2 1. 4% 2 A% 1.2%
4.7 E% Ko 3. s 8%
Baat Back 145,556 5 Z t i1 H 1,558 14,475
G 1% 5.3 % % 8% N 4.0%
4.35% 5% G 3 R 2.5%
45,877 15,62 A7 3 p 1,888 7,758
G255 2%.4% T LY RS R 2 5%
4% 2 5 £ 49 $7 8% 3.1%:

“For each infury contact, the first date row Shows e mamber of Injurias, the second row shows the perceniage of the
vy fotdd, and the third row shows the percentage of the colurmns tolal
S
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Oecupant Injury Data

Table 17 (Continued)
Distribution of A injuries o Crash-ivolved Car Qooupanis
by Injury Contact snd Sevarity: Welghted Average per Year, 19811883

Freguenty of I8

ey Contast 2 : “é’a{sﬁ &

Flovs { 20,308 5,2%7 { 3 28 41,883
3% 22 5% £.5% . 0%
E §3% 5A% . ¢.0%

Maop-Contacl injuries 397,07 4,328 pRr e { S 22 582 202,558
’ 1 0% 04.53% - Rt%: 73 G5.4%
1.0% DEY . 0.2% A% 0.7%

e in Wehicls : 49 155 4 A 15
4.3% B0 & 2% A% %1.9% 5%

0 L% SRAH KRS 2.2% §.2%

193,776 240 Etine : 1.082

15.9% 7.3% 4.7 N e 1.8%

2.7% BT 3LE% 2. 5% A% 1.8%

Extarior {Oooupants f21¢ 1,801 I el 120
Yahicia) 8.4 35.5% 5% £.0% 1A% 24%

$.5% 35 ER Y 89 t 5% 0.8%:

Extarior {({xher B 3,541 5,428 ¥ 5% 7 218
Yoticls or Exierior 752 14.0% Rys 7% z.5 $.1%
et L. t 0% Z.5% 0% T 4% i 4%
Side ard Rosy 273 1,400 o918 Y, 598
GlaZing 5. 0% 5% AR My K 9%
TES LB 39%, A% & 1.5%

Al Ohees 3 17,958 3,75 1,0 A% 5y 202,531
& ; : ¢.3%
.59%

Linknown 485 094 Z,7% 0 3,038 £ . 38,048 H8.873
TRE% 3 5 N b 2z 5.5%%

13.8% 5.8% A% 14 0% 2 3.5 E5.0%
JBTEELY 39 1 7 64,1318 4200127

“For oast nury contes, the first data row shows the rumber o es, e second row shows the perceniage of e
sow total, and the third row shows the percentage of e column ol
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Seoupant injury Dals

Table 18
Distribution of &4 injuties 1o Crash-brwobeed Light Truck Oooupanis
by injury Contact and Severity: Weighied Average per Year, 18511983

- Fregueney of Infury by AR Beting”

tnjury Cantsnt e 3 2 5 5

Stearing Assembly G401 10,682 4823 1048 B0 108 1,543
B2.8% ¢.5% £ 4% 1.1% 1 3% (1R 1 4%
£.8% B.4%, 14.2% 15.9% ’23 7S 14, 3% 10.7%
ingteurnend Panet 157,928 £,153 5.4%53 26 453 [ 427
47.5% 4.7%, 5 0 5% £.3% - ¢.3%
15 .0% 585% 8 .A%, 0.3% % 7% B 3 0%
42, 10,317 544 12 [ 3 8458 105,368
8407 14.4% 5%, VIS DA% G3.0% 3 9%
£, &"/C; 8.5% 1.5%% 2. 5% 1.5% 1 4% £.5%
Surtace 8RS H,':S(?ui 2,805 Yags et % 4 80,808
LR DA A8% A2% § % 3.3% LRSS
B 2% 9 4% £ 0% 55 4% 4 B%%
8582 3,080 1,895 jts t7 7 551 14,878
87 7% EN.8%% Y25 245 E% ARH & E%
D85 2 5% A G 5 3.6 173 4.7%
smstraing (Bl 08 5,512 2.5 ’ 22 123
Vet ] 29.2% 7 &% RO 5.4% L - 0.2%,
£ 4% 4.8%: % A 3 5% - $5.9%
Ghild Bent 1,383 i4
9‘2. 3% NEA

0 50%

Fsw
N
&

CG r(k

B

Z22% B .
48,4481 5 S 244 7 1%
BE 3% B 2% LG5 3 A% 4%,
a.7% 3 R 3.3% A% 6.3 %

row todad, an the tird vow shows e perceniage of the column Dlal.
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Cecupard injury Data

Table 18 (Continued)
Matribution of Al Injuries o Crash-nvoived Light Truck Qooupants
by injury Contac? and Severity: Waighied Average per Year, 18311883

sy of inilfy By AlS Rating®

injry Contect EI i 5t g

Finay

Noa-Cantact injuriss

Fre in Vehitie

62,6543

W
~3
o

S
&

145

19,6%

2
~

oo T3 82

W ot W

Exianior {Dcaugsnt's 3,783 A% 347 B3 ¥.18%
Vehicie} 3E% 4.5%

7%

w
e
by
2
B

B
o
&

53,65%

.

Extetor {Oiwer

L
a2

) W

Side and Rear 7,15 : i, 7h 5 : 3 47,834
Glaving ; : d AREa ’

& Cthars 14,320 : 3 ¢ 50,151

Unknown 213873 28,39 6,35 t 7 {33 143 25 257,454
20.5%

35,448

“For each injury contact, the el dala row shows e mambe of injuiles, the seoond row shows ihe parceniage of thy
sow totsl, and e thivd row shows the percantags of the colunw tatal
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Oceupant Injury Data

s evident from Tables 17 and 18 that the most frequent infury contadls for injuries of all
severitios are not necessarily the same as those that are moat requently involved in
serious to maxirum injurles. This is Hustrated in Figure 11, wherg two distributions ars
showit one for alf severities and ong tor senicus W maximum ssveritins, sach sdding up o
104 percant.

A5 can be sgen iy this Hgure, the restraint syatem and windshdsid as nury contacts have
high fraquencies in general but relatively low frequancies for serious fo mudimum injuries.
The converse i observed for the interior side, flour, roof, and pillars,

A darge disparily betweasn all severitiss and serious-maximum saverilies is also obaervad for
othier Injury contacts, insluded in Figure 11 under “Other” are exterior contacts (8.g., the
ground when oocuparts an ajected from the crasn-nvelved vehicle), which ganerate a
significant fraction of oritical injuries.

Figurs 11
Distribution of Injuries to Crash-Involved Car Gooupanis
Ly Injury Contact and Spverity of injury, 19811993

Injury Sontact

nsirwrent Pangd

Staring Assembly

Wirdstiels
Noresontact injuries
irerior Side

Restraint System

Beat Back »
) Al Govarities
Side/Fear Blazing
Sedous-Maximum

Floey
Hoof
Pillare

Croning

Head Restrainis
Extetior {Other)
A8 Oihers

“arcart of Car Qooupant injuries
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Occupant injury Data

Oocupart Ejection and Entrapment

Takde 19 shows the rmes of oCoupant sjsctions from and enyrapment in orash-involied
toweed cars, Two degress of siection are disiinguished: complete and partial. The resulls in
Tabie 1% are shown by primary orash modes and areas of damags. Similar deta for light
trucks are shown in Tahle 20, Election rates by degres of sjection are also shown in Figure

12, Election cocurs most fresuently In rolfover crashes, followed by side Inpacts.

Table 18
Cecupary Ejection and Entrapment in Crash-invobed Towed Carg
by Degres of Ejpction, Orash Mode, and Area of Damage:
Waighted Average of Nationally Welghtsd Jounts per Year, 19911383

Partied
sEisetion

Hadfover

MNonroliover
Single-Yehide
Front

[ Nead
PN
@
/= B

Rociand
P -
Grs
&

LN
oS

Side

Roar, Top, o Undsy

-t
Cg ;
=

il Vehicie
1,461 978
38.8%

748,878

23.5%

46,337
12.3%

Top or Under 3540

Totad 16,595 kL 3,158,936

“Foe pach trash mode, e fost dats row shows the number of oscupants efected or entrappad and the
seoondd row shows the percentags of the sow otel,

Motg: Damage Ares “Unknown” hes hesn imputed inte the known damage weas.
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Seoupant njury Data

Tabsts 20
Secupsnt Election and Entrapment in Crash-involvad Towed Light Trucks
by Degres of Ejection, Grash Mode, and Area of Damage:

Welghied Average of Mationally Weighted Counts per Year, 18811883

Ceash B
Asew of D

Pariied
Flection

L

Roliower

HNonrohoyvey
Single-Vahidde
Fromg

ik
Bear, Top, of Under

fhuitphe-Vehicle
Friond

Side

*For gach orash muode,

PR e

~
il W
PANE

%

o

ey Tl
<9
PN
oy
[

<

s
253

£33
$.8%

.\
W
W
v
WG

W
.

a
oy
RO

7

Py

AR &

)
L

wis s aurnber of ooou

secand row shows the peroartags of the row il

Hote: Damage Area “Unknown” bas been impuiad bt the Known

4 or entrapped and the

158,448
14.5%

448,580
1R
58,797

3.8%
24,282
2.3%

375,175
40.5%
150,5%7
17.3%
48,307
4.9%
339
B.5%

$36,814
105.0%
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Coeupant Injury Dala

Figure 12
Towed Car Bocuparyt Elprtion Hales
by Crash Mode and Degres of Bigction, 1891-1983

Rollover
Nonscliover
Singla-Vehicle
Frontal
Sida
Multipia-Vehicle
Frontal

Side 7

Rear Compigta Blection

Al Grash Modss
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Cecupant injury Dala

ajection Heall,

Table 21
injury-Welghted Qocupant Ejection and Entrapment Rateg
for Crash-involved Towed Cars
by Degres of Bjection, Crash Mode, and Area of Damage:
Weighied Average of Natlonally Welghted Counis per Year, 18811883

Lresh Modeand Lomplote Partint
Arva of Damage Eieetinn Ejection

551,138
11.4%

icle

34 Y
31205%

Muhipte-Yehicie
Frout 33 283,061
% 8%

673,041
S.5%

11,430
1 0%

Tap or Undey &

[35H 2,187 3814 2,237,572
B.4% 8.6%

gacomd row shows the parcentage of e row folal

*For sach cragh maods, the frst data row shows the number of o

131,484
3%
202,881
10.8%

2058478
¥ 5%

supards eieond or entapped and the

4 578,848
16.7%

3,936,114
15.9%

1.678,51%
T.3%

278,559
1.1%

7ATE.588
8.5%

7,566,494
27.9%
4,135,228
8.3%

2,941
8.0%

26,168,080
100.5%

The ejection rates shown in Tables 14 and 20 are genarally small, except in car rollovers,
Howaver, due 10 the very harmful autoomes of oooupant sigctions, the rate of injuriss
associated with ocoupant ejections is signiticantly bighar, 95 shown in Tables 21 and 22,
which show injury-weighted {using Hamm—see Appendix F) gjgction and entrapment data
for crash-involved towed vehicles, and Figure 13, which shows gjgction-induced injury rales
for wwed vehicies. Crashes thal kwolve gipction are ganarally more severg crashes;
tharsfors, injuries (o ejacted ocoupants may be dus o higher crash forces as well ag tha

National Accident Sampling SystenvCrashworthiness Data Sysiem 18911883
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Qecupant Injury Data

Tabig 22
Infury-Weighted Coecupant Biselion and Entrapmens Rates
for Crash-involved Towed Light Trucks
by Leyres of Eigction, Orash Mode, and Area of Damagse:
Weighted Average of Nattonally Welghted Counts per Year, 1891-1893

odosod |
uf Damage Aon Entrapment Total

Jstiover 2l 427 215 225 88% 2,816,044
3.1% 7.8% 42.2%

orrntinyer
Single-Vehide
B51 489
$3.8%

Hicks 757 : 175,382
5 Q% 2.5%
Fear, Top, or Under JH 17,214 ; 81,783
5 1% 1% 15%

duliple Yahicle
Front 43,558 e 1R 1,852,058
SR 410 ; 28.3%
633,068
16.0%

139,733

A% 1.8%

up or Undaer G { §,827

- - 8%

Frotaf f : 505,703
- . 7 ¥ ; ?m

“For sach crash mode, the first dats row s
seonnd row shows the parcentage of he row ol
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Decupant Injury Dala

Figure 13
Eiection-nduced Oooupant infury Rates for Crashinvolved
Towest Cars by Degree of Blection ang Crash Mode, 18811883

Roliover
Monrotiover
Single-Yahicie

o oo benl
Fromtad

Side

Bultiple-Vehicis

Fromtal

Shida

i 3
Haear & Lo

2 Comples Bection

o Patiad Election

Al Crash Modes
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Data on Injuries to Children

Crash-Involved Children by Body Type of Passengsr Yehicles

Each year approvimately 412,00 children are invoived i crashes as ovcupants of fowed
passenger vehicles. This section focuses on children less than 16 vears of age who are nol
grivers. Table 23 shows the distribution of children by age group and vebicle fype of the
passenger vehicle. Overall, more than thres-quariers of the children involvad i Crashes ars
cooupants of passenger cars.

Taise 23
Distribution of Child Ccoupants of Crash-wolved Passenger Yehicleg
by ¥ehiclie Type angd Age Group: Weighted Average per Year, 18911883

Passenger Gas

101,208

31.6%

38,158

38.2%

136,832
334%

349,780
TEI%

41,858
223%

108,531
26.5%

155,858
30,9%

431,739
100.0%

“For auch vehicle tvpe and age group, the frst dala row shows the number of child
socupams involved, and the second row shows tha percentags of the iotal number of child
goapants nvelved oy that vehicle typs {the row iall For the “Telal” solumn, the second
data aow shows the percentags of the grand tolal
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Data on injuries o Children

Crash Modes and Argas of Damage

Tade 24 shows the distriintion of Jowed ;;ac:serg»v vehicles i which child QLCJQamc Wers
wobead among the primary areas of damage by crash sevarily (delta-v in milles per hourd
Crash irsquancy dses shamly 10 a paak b :Va";‘ﬁf between 11 and 20 mph and drops sharply
oflowing the peak; cumulaiive frequency bevond 40 mph is about 1 percant. The sams
general paltern holds for alf areas of damags in nonroliover ¢rashea, anct & s parboulariy
mmarked for irond and rear damage.

Table 24
Distribustion of Towsd Passenger Yehicies in Which Child Oooupants
Werg wolved by Crash Saverity {della-v) and Aren of Dumage:
Weighied &v&mg& par Year, 19911883

Crash ?mgguarcv byl f“rzs h Sayerity*

$1-20 mph | 2130 mph 31 240 Lnknown

L,

28.3% @

8,854 1
0.0%

,6?6 E

L4960 | 228,091
85 T% | O1DB.0%

58 of dmaﬁa angd know it gave W st Gald W shows the number of
vahickes, and the sscond row shows e ;’mv. 1 of the numbher of vehicles for which
crash severting were Rowwn, Far the 4 wizmm B ﬁe;cmmi ala row shows the
perceniage of the total for sach area of damage. For the "Toal” oolumn, the second dala fow
shows the parcentage of the g{ nd total Area of w’mg@ “other” includes op and undercariage,
which are culside the scope of the rsoonstiuction algorithm {ses Appendix B}
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Data on injuries to Ohildren

Seating Positions of Child Oooupants

Az shown in Table 25, approximately 42 percent of the very young childen (0 1o 4 years
o) invodved In vehicle mrashes wire ssated In the one of tha front passanger positiong,
anid 53 percers were seated iy the various postions of the second seat; about 37 percent
wore seaied In the right front passenger position. Children belween 5 and § yaars olf wers

nre Bkely to be siting i the sscond seat, whereas childran 10 1o 15 vears old were more
fhely 10 be in e frwd seat

Tabie 28
Distribution of Ohild Oooupands of Crash-wolvad Passanger Yehicles

Yerbal

Front Sest
Middie 1,457 B0 27382
3 3, 5% 6% 6.6%
¥, 3 151,184
38.7%

5,743

8.7%
88,3960 151,967
47 6% 44.0%
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b & 3
oAy ®
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Y o
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L3
{3
=

Tolal Front Seat

i
57, %
K1

-t

Seoand Seal
Lot

Ny
i
-
@

74598
18.2%

41,723
145.1%
8% 585
20.59%
1547
.4%
208,752
49.0%

Wil e @
a Mo O
Ot N S

S Wi By
SN N W M T

a
'R
<
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>
£x]

wH
e
fo R
3
Wy

1
M

Todal Second Seat

N
& M
NI
XA
o
1Y
GO

ther Seaty 28,728

Fo%

sy
in

o B3P
EXREN

B2
b
~3
e

Torbal 136,352 158,858 4%4,73%
35.1% 40.3% 0%

*Far gach seating position and agw group, 1h
osupanis vvebad, and the second row shows
oocupanty nvoived for that seating position {the row total), For the "Total” columpn, the seoond
dabz mw shows the perceniage of the grand total
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Datz on injuries to Children

Restraint Use for Child Cooupants

Tabls 28 shows the disfribution of ohild aooup a'z s
fraffic crashes according o the use of resiraints {seal belts and child seals). Approximalely
58 parcent of alf the children involved in veh :use rashias ware rastrained &l the time of the
crash. Reslraing uss varied gmong the differant ags groups. Among very young children,

25 pevcent used some st of restraint systemy 28 percant used seat belts and 60 percent
chiid seals. For chiidren § 5 2 years old, 86 percant used sedt belte and 8.5 percent used
chifid seats. in the 10 to 15 vear age group, 56 percent of the children were using seat belts
at the time of the crash.

# passenger vahicles nvolved in

5h

Tabie 26
Distribution of Chilld Qocupants of Crash-involved Passenger Vehicles
by Restraint Use and Ags Group: Weighted Average per Year, 19911833

Age &rcm;} {Yeatﬁ;

1015 Toisl

€4,535¢ 148,862
43.8% 31.6%

danual Sent Belt L84 R TES &2.87 181,548
A 58.2% 48.1%

shild Seat 838 50 { 71,446
55.8% 18.3%

Totaf Knowe 18,705 e, D05 370,058
87.1% 5 %% Y 29.8%

NKNOWH 17,844 RrH 18,510 41,681
12.9% 5,0% 11.2% 15.1%

Yutat 1059.5 165,888 4%1,738
3 40.3% HC.0%

hacging the “Total” eolumn), the

*For each rgsiraing us 30ty and acw grous {inc
first data row shows the number of child scoupants Invalved, and the secund row shows

the percantage of the "Total Known” number of ohil 5 wobved for that eatagory.
For the “Tobal Koown® aad “Unknown” rows, the secand d’z ta row shows the percentage of

the fotal for each column,

il
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Dats on injuries to Children

Distribution of Injuries to Child Cocoupants

Table 27 shows the distribution of maximum Injury severfties 1o ohidren who wers
poeupants of passengsy vehicles involved in fradfic crashes. Almogt 58 parcent of the
children volved in orashes were not injered, OF thoss thal ware injunsd, 77 perosrst
received minor injunies, Porly-seven percant of the savere Injurdes (AlS=3-8) werg sustained
by chifdran 10 10 15 vears old.

Table 27
Biswribution of Child Oocupants of Crash-involved Passenger Yehiclas
by Blagimum Infury Severly and Age Groups
Welghted Averags per Year, 19311833

BMaximum &IS Bating

Mot injured () 1060,4 54,655 237,338
K, 5% 57.8%

133,884
325%

Madersts (3} ,341 5z i 15,767
2 2.3 R 3.B%

Sericus-Madimum {3-6) : a4z & 3,688
‘ ‘ 5.5%

inparad, 4,97: 2,418 16,433
erity Unknown {7} 3.8% 2% 7.3% 4.T%

Total 136,352 108531 165,858 411,738
$3.1% 28.6% 40.3% 156.0%

“For sach injury severity and ags group {including the "Total” columnl, the first data row shaows
the number of child pooupanis voheed, and the sacond row shows the percentage of the tolal
for thal age group. For the “Total” row, the secund dala row shows the percaniage of the grand
fostial,
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Bata on injuries to Children

Table 28 shows the distribution of makimum injury sevadtios 1o children wha wers
secupants of crash-involved passenger vehicles and the outcome of the injures according
io the types of ragtment the children received. Children who are hospitalizad with no Injury
usually are admiited by the attending physician for cbservation only and stay in the hospital
for 110 2 days. Of the children who wers injured, 56 percent wers traatsd and released
from the hospital,

Tabls 88
Distribution of Ohild Oocupants of Crash-involved Pagsenger Vehicles
by Maximums injuty Severity and Trestment: Weighted Average per Year, 1891-1983

Trauimen

Transpuried
and :
“Heloasnd | Hospitefized o0

Mot frgured (3 221,401 12,860 ; ; 237,138
85.1% 11.6% 1.3% - 0.5% B1.5%

Minae {1} 28,237 24,128 4,344 3 133,854
13.4% 738 75 8% 23,79 A% % 32.5%

dnderats {3} 148 5,837 7 2 < 15,767
8.1% - 285 W Iz . 3.8%

Sericus-Maoum 5] E 75 % 3,898
36 -~ A% 20 Ve 3% 8.8%

urd, Sgveriy BCE7 £40 R 728 b ferd 18,433
Linkaeer {7} £5 8% S% 5.3% 8% 3% £.7%

Total 26027 1,154 22 13, £41,738
83.2% 23% P 3’ 3.3% 2% 168.0%

“For aach ijun severty and Yextment group nchating the

Towd™ nolumny, the first data row shows the aurnber
of ehild cooupants involvad, andg the sscond cow shows the percentage of he otal for that ags group. For the
“Total® rony, the sesond data row shows the perseriage of the grand wtad,
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Data on Injuries to Children

Evary year, aboig 2,810,000 passenger vehicles are iownd away from braftic srashes. The
rwnbar of crash-involved children in those towed vehicles is about 412 000 per year. O
these, aboul 175,000 children are injured, incuring about 321,000 injuries of vasous infury
severitins, in various body regions, and from various injury contacts. Table 28 shows the
sistrimation of s injuries 1o child ocoupants of passengse vahicles involvad In trafic crashes
over the 1991-1883 period, More than half {58 percent) of all the injuriss warg {0 children
between 10 and 15 yvears ¢ld.

The menbers for “injured, sevarily unkaown” {AlS=7) are iowey i these fables than in
tables using makimum AIS (MAIS), pecause of the level of information availabls for coding
the injuries. An AIS of 7 is assigned 1o an injury when there s not sufficient information
about the injury available. An MAIS of 7 i3 assigned 1o an socupant whan # is known that
the sooupant was injured, bt no inlformation aboul the injtry Is available. Therefore, an
ccoupant with an MAIS of 7 may nof have any associated injuries coded,

Table 23
Distribution of Al Injuries 1o Chilld Geoupants of Crash-involved
Passenger Vehicles by injury Severily and Age Group:
Welghted Average pey Year, 18311383

Totat

Minor {1} 54,878 773,547 169,832 288,154
89.9% 88.9% 89.9%

Madgrats {2} 1,3 3,18 14,885 22,108
‘ : &.3% &.9%

2,801 5065
1.8% 1.8%

Savere {4} 252 536 $.342
@ 03,5% $.3% 8.9%

Critlond {33 100 154 Fall
0.9% G.1% $.2%

fMadnum {8} 50 11 44 235
33, g 0.0% 8.1%

Serious-fakimum {3-6} ; ¥, 045 3,838 7,382
4% 20% 2.3%

Injurad, 3 1,471 2871
Beverlty Linknown (7} 2 T 4.8% 2.9%

Totsl ) 178,823 328,583
103.0% E0% 108.0%

*For sach injury severlly and age group fincluding the "Total” columng, the first data row showsa
the number of ohild conupents nvelved, and the second mw shows the percentags of the fodyd
for that age groug.
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Dotz on injuries to Children

Distribution of Injuries fo Children by Body Ragion

Tabds 30 shows the distribution of alf injuries o child m;e,upams of orash-invobvad
passenger vehicies as a funclion of njury severily and injurad body region. OF the sarjous
o maximum (AIS=3-8) injuries, almost 21 percant were injuries to the chest, and

19 percert were injuries oy the brain, Exchuding injurizs 1o the skin, injuries fo the face
ancounied for abms 1 21 prreerd of the wial, injuries w0 the shoulder and back acnounted for

abowt 18 percent, and neck injuniss accountsd for 15 percant,

Table 30
Distribution of Al juriss © Child Ocoupanis
of Crash-Involved Passenger Yehioles by Body Raglon and Sevarlty:
wg;gméﬁ Average per Year, 1881-1933

Froguenay of Injury ?;:;y &

fody Fegion

Head {Brain)

Moz (Skuily

£.0%

§.4%

ey
HEE

Shoulder angd Back

*For gach body region, e fist data row »h\;wc the number of injuries, the sesond row shows the
porcentags of the ow fotal, and the thind row shows the perceniags of the oohimn totad
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Data on injuries tn Children

Tabie 30 {Continusd)
Distribution of Al Injurles 1o Child Oocupanis
of Crash-involved Passenger Yehictes by Body Region and Sgverlty:
Waighted Avarage per Yoar, 1851-1533

by by AIS Fating

Body Heglon.

Spins

Upper Extremilies 3044
44.0%

(1%

262

$7.3%

et

Lower Extremitdes
258 6583
&l Trher

G.0%

Total 288,184

*For sach body ragion, the firgt data row shows the sumber of injurles, the second row shows the
percerdage of the row odsl, and the third row shows the percendage of the colurmn folal.
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Dats on injuries to Children

Restraint Use and Body Reglons Injured

Figure 14 shows the disiribution of child cecupans of crash-involved passenget vehicles by
injured body region and belt usage. & ohild may recelve more than one injury 1o g given
hody ragion; however, this figure represents one inpiry par body region per child occupant.
A child may also receiv injunies acrons more than one body region. Thereforg, the number
for each body reglon will add up 1o mors than the number of injured ohild ocoupants. For
gxample, 2 child may have g contusion to the left sids of the brain and & laceration 1o the
right sida of the brain, The figure courds only one of the injuries 10 the brain. f the child in
the example susiained g contusion o the et side of the brain and a skl fraciurg, then
both injurles would be included i the figure, and ong inlury would be counded o the brain
body region whils the other Injury would be counted in the skull body region. To detenming
the number of belted ohild oocupants who susiained a brain injury, divide the number of
child cooupants with a brain injury by the total number of child occupants using 4 restraint
systern. The same methodology appiies 1o e unbelied child sccupants. The parcentages
will 110t a0d to 100 percant, because the intal number of child opcupants includes these
who werg not injurad,
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Data on Injuries to Children

Distribution of Injuries by Body Reglon to Child Gooupants of Crash-involvad
Pagsenger Vehiclos by Boll Usage: Weighted Average per Year, 18211883

Peltad
Brain: 4 084 {1 8%}
Othar Head: 2,354 0.5%)

Uppssy
Extremiies: £,%15 {1.8%}

Abdunen: 428 {£.2%:}

Sk 84, 160 125.4%)

Shoulf: 588 (G.2%:

Neck: 7,45% {2.8%)

Shoulder
ard Back: 8,090 {3.69%)

Spine: 7R {<0.1%)

Palis: 304 {55.1%)

L
Exiramitias: 1,852 {0.7%)

Fotad
Heoltod
Lhild
Occupanis:
253,095

Unbelied

Hrain: 4 538 {3.9%;}
Other Hows: 5008 {4.4%;)
Faco: 5222 (3.5%:}
fhost: 1022 {0.9%)

Upper
Extrarities: 3,050 {2.8%)

Abdorsan: 1,178 {1.0%)

Skire 58,828 (§7.7%;)}

Shulh: 1,200 {1.0%
Nask: 4,662 {3.05%)

Shouider
and Back: 4 450 (3.8%:)}

Sping: 15 {«0.1%%}

Palvig, 836 (0.5%}

§oway
Extromities: 2,518 {2.2%)

Yotai
Urnbaliod
Chiigd
Coeparnis:
118,582
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Data on Injuries (o Children

injury Contacts

Table 31 shoves the distribution of 2 injuries fo child oocupanis of orashinvoleed
passenger vehicles as g function of Injury sevarity and injury contact {soumes of injuryl.
The instrumental panel was the cause of almost 14 perogrd of aif injuries o children, and
20 pernant of the serous-mastimum (AIS=3-6) injwies. The rastraint system used by
chifdran resulted in § parcent of 8l Injures, of which 98 percent weve minor injunes. The
st back caussd approvimately 15 percent of gl injurigs to Children, of which more than
S1 peroert were minor injurigs.

Takie 31
Gistribution of Al injuries 10 Child Qocupanis
of Crash-Ivolved Passenger Vehiclas by injury Cordact and Severity:
Weighted Avarags per Yeoar, 199115883

Freguengy of injury by AI8 ﬁaﬁéé*'

infusy Sontacy ” : 7

Steating Asaarahly 204
TR A%
¢ Qo

m
2.1%

strument Pane 41,368
o

8}

Windshueld 5528 ¥ G x 17,857

irderior Side Burizce G413 ¥ #2544
3,78¢
19,102

Child Beat 10023 Ly 2 15,528

28 2%

Alrbag

Head Restraints

*For gach injury contast, tha firs dain row shows i of inj . the secund row shows he pefoen

the row il and T third row shows the perceniage of the coiume towl,
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Data on Injuries 1o Children

Tabie 31 {Continued)
Distribution of Al Injuries (o Thild Occupants
nf Crash-involved Passenger Yehicies by Injury Contact and Sevetily:
YWeighted Average per Year, 19911383

Freguanoy of irjury by A5 Rating”

ey Comtact 1 % b 35 7

43.51%
§1.8%
15.1%

8,549

74.8%

« noy
15%

MNon-Contact Injuios

Fies i Yenicle

(Cooupant's Yehiole)

Extorioy
Oithayr Vahicls
o Exienior Object)

ke and Hear Glazing
g

Al Dnhers 26 54 97 Ty o

Linknown 47.8; 513 ] 1023
; $.8%
54, 4%

2,873

“Fur gach injury contat, the 6rst dala row shows the number of njures, the second row shows e percentans of
the row total, and the third row shows the peresntage of the column el
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Diata on injuriss 1o Children

Ejection and Entrapment

Tabls 32 shows the numbers and rates of child oooupant ejections from and entrapment in
crash-involvest towed passenger vehiclas, Two degrees of sjection are distinguished:
completa and partial, The results In Table 32 are shown by primary orash modes and arsas
of damage. Ejection of child socupants coours most fraquently in rolfover crashes, followed
by frondal impacts.

Tabig 32
Chikd Cecupant Blsction and Erdrapment
in Crash-involved Towsd Passengsr Yehicles
by Begrss of Ejsction, Crash Mods, and Ares of Damage:
Weighted Averags of Nationally Waighted ©

Crash Mode and Lorapioie Partial S
Arse of Damags Biection Ejestion : T Totat

offover & 135 > 3G 38,0548
13.7% ; 3.3%

oaysiinver

Single-Vahicls

Frant 45,481

<ox
s
B

PN

16,938

15

.

2 oo
N

Raar, Top, of Under 3,830

B vl

fuitisda-Vehicls

Frond 184,882

%
NES

T84

R
(gg b3
2 n

~
o

Faar

53,714

PN

ap o Uader ; b 83

wiat & 431,758

*For each orash mode, the frst daia row shows the number of socupants sjented o sntrapped end the

secand row shows the percentage of the row ol
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Data on injuries to Children

The siaction rates shown in Table 32 are gensrally small, except in rofiover crashes.
Howaver, due io the very harmiul outcomss of oooupant efections, the rate of injuries
associated with ococupant elections e significantly higher, a5 shown in Table 33, which
shows injury-weightad {using Harm—sesg &ppendly F} ejection and entrapment data for
chitd scoupants of orash-involved towed passenger vehicles, Orashes that involve ajsstion
are generally move severe orashes; therefore, injuries tu sjacied ohild cooupants may be
due 1o higher crash iorces as well as the sgjection el

Tabls 33
injury-Weighted Child Occupant Ejection and Entrapment
in Crash-bwolved Towed Passenger Vahicles
by Degree of Blsction, Urash Mode, and Ares of Damage:
Welghied Average of Nationally Weighted Counts per Year, 1881-18%3

w58 Mode s Tomplete Partial
Aras of Damags Efsction Elastior 0 Entrapment Tt

Rollaver 1,268,253 493,200 03,681 3,867 215

32.0% 12.4%

Single- Vanicle
Front 157 608 4,338,138
151%
Sige 78,483 3,8 178 868
44 4% 8.2%

Fear, Top, o Under 563274 HIL,586

P 3
23.5%

huttiphs-Yehiche

Foorg 25,535 22, 1,741,392
1.4%

228,794 34,75 1,971,583

T

o

-
“té’ x)
& Gy

e
!

.

Side

£
a2 O

o B

“

2

4
EA

Reay 33 3 228873

e

Top or Under £.34 27,0 i1,885 125 249

atal 3,978,076

*For pach orash mnde, the fiest dota row shows the oy
secord yow shows the pemardage of the row wial,
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Appendix A, Glossary

AIS {Abbrevisted inlury Scals)
Ar intager scale developsd by the Association for the Advantement of Automolive
Wedicing 1o rale the sevarily of indbidual injurdes. The AIB includes: t=minor,
S=rmmcierate, Seserious, d=severe, S=critical angd S-maximum {virtually
untreataiis). The scals does not explichly denots a fatal injury. An AlS rating of 7
finjurad, severily unknowny i used when sufficlent information ghout an infry s
nint avatlabiles,

Body Type
Rafers o the individual ciassifications of molor vehicles by thelr design structure

based on definiions developed by the Sociely of Automotive Engineers.

rash
A evant hat produces injury and/or damage involves g molor vehicle in
transpon, and cecurs on g wafficway or while the vehicle is stilf in motion alter
running off e wafficway. i this repon, rr.‘,?z and metor vehicls orash ang
synonymous. To qualfy for the CDE, sl crashes must be raportad by the police 10
the state and involve a fowed CDS appiicable vahisle

Orash Severity {dela-v is used as a maasurg of crash severity}
CRASHPC and GLDMISEPC g e pompter Fzﬁﬁ“g:} that provide s measure of
crash agverily i terms of deltay {seg Appendix ). in vehicle-to-vahicle orashes,
the modsis assuma that the o veh s approach each ofhar at an impact
vainoity, reach 4 common veiocily, and ih nen 8¢ para*e Geltg- s equal 1o the
mpact velooily minus the separation velooily, Oiher faciors being squal, the
greater the della-v during a collision, the greater the potential {or occupant injury.

Orashworthiness Data System Applcable Motor Vehicle
Retars (o those motor vehicles clacsitied a3 automolsiles, automobile de{waﬁvm
and short ity vehicles, van-based light maks, and Bght corwentional truck
whare the gualifying rucks must have a gross vehicle welght rating ‘mwﬁ* of
ings than or equal 1o 10,000 pounds.

Eisoiion
Fafers 1o persons Daing completaly or parialy Hhvown from the vehicls as a result
of an impact or roliover, Padial election rafers 1o ¢ sHuation wherg pan of the
oooupant's body remalns in the vehicle. This does nat apply 1o scoupants who are
not inttially in the sealing companment of the vehicle (g.g., persons siding in
pickup bads, boots of cunvenibles, or open ialigates), since any ejection for them
is eoded as complste gjection,
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(lossary

Enfrapment
Relors 1o persons being pasiiaiév or compiptely it the vehicle and machanically
resiraingd by g damaged vehicle component. Jammed doors ard inwnobilizing
injurias, by themseives, do not constifte endrapment. Docupants pinned by cargn
shift are not oons zs:irrcc 1 be snfrapped. Occupants whe are complately or
partially ejected and subsequently %* come pinnad by thelr own vehicle and any
suriace oiher than thelr own vehicle are nol considered entrapped. An e}ccugmm
whose seat belt butkle releass mwhm iz b jemmed as aresull of 3 orash i
considered enirapped.

Fatally inhured Docupant
A death caused by éngmi@& sustaingd by an cecupant within 30 days of 3 C08
applicabls moior vehicle crash,

Fatgl Motor Vehicle Traffle Crash
A crash in which at lsast one oooupant of a2 C0S gpplicable meolor vehichs dies
within 30 days of the crash as a result of injurdes sustained it the wrash.

Fized Object
An object altscheod 10 the lerrain (rees, abulmenis) or stationary obiecls
intentionally placed for a panicular purpose {o.g., poles, barriars).

Grogs Vehicle Welght Rating {GVWR)
The maximum cmac;&g of a vehicle, Including the weight of the base vehicle, all
added squipment, driver and passengers, and alt carge leaded into or onta the
vehicie, Actual walght may b less than or greater than GYWR.

Injured Oooupant
Oocupant of g SDS applicalds molor vehicle sustaining any type of injury a3 a
rasult of a crash, inchuding injunies from non-impact forees.

Light Trucks
includes utilty vehicles, plokups, vans, and truck-based station wagons, with a
SYWR less than 10,000 pounds.

Magimum A8
Represents the nighest AIS level sustained by an injured oocoupant of a CDS
spplicable motor vehicle,

Botor Vehicls in Transport
A QDS applicable metor vehicle on g roachvgy or in motion within a tralfioway.

Mon-Fixed Objects
Obieots that are movaiis oF moving but are not motor vehiclas, pedestrians,
pedaloyctists, animals, or rains.

Gocupant
Any person who s in a D08 applicable motor vahicle In ranspord.
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Glossary

Passenger Oar
Any muor vehicls thal is an awomobile, aulo-based pickup, large mousing, o
thwaewhest automobile or automeobile darivalive,

Passenger Yehivies
inciydaes passengsr cars, pickup trucks, vans, and sporVuliity vehicles with a
GVYWH lese than 10,000 pounds. Eguivalent to CDE applicabds vehicles,

Police-Reported Crasgh
A crash investigated or repored by a noline offficer, documeniad with & completed
form which is signad by the nvestigating a%“ iner, ang reponted 1o the stats. Driver
reports subimitied only 1o motor vahicle officials are srcluded

Primary Sampling Unit (P8
A chy, county, or group of continguous counties with an aggragate population of &t
teast 80,000 which defines a guﬂgzaph,v area for orash investigation. PSU
sefection is the first stags in the probabiiily sampiing of crashes for the CDE,

Hestraint Usage
Manuaily operated resiraind systems include shoulder belts, lap belts, lap and
should bell cormbinations, or child safely seals. Automatic restraint aystens
include passive belts and alr bag systems

Hoadway
That part of g trafficway usad for motor vehicls travel on, whaere travel by various
glasses of motor vehicles s segregated, that part of a ratficway used by &
particular class, The reashway sxchades shoulders, designated parking anes, and
median graas.

Serious Injury
Injury severily of AlS=3 or greater, including, for exanmpile, compound Fraciurss
and internal nfgu{; inurtes. Uniass otharwise noted, surnmary statistics in this
report nclude all fatally injured persons as seriously injured, it exclude those
with unknown injury severity lavel {see AIS).

Towaway Srash
A crash which is notad on the puifos report as Invelving at least one CD8
appiicable vebicle thal wags owed rom ihe Crash sceng as a result of damags
from the orash, For those orashes invelving inury or {atality, the Injured or kifled
parson must De an oooupant of the lowed CDS gpplicable vehicle 1o qualify dor
the CDS.

Towsed Vehicle
& CU5 applicable moter vehicle that was invobead in 8 orash and ramoved from
the wram segne due to darmags resulting fram the orash by means other than #s
ST POWERT.
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Glossary

Traffioway
Any right-of-way open o the public 28 a master of right or custom for moving
pursons oF properly 1001 one place o anciher, inchuding the entire wicth between
property ings or other boundianes.

Y¥ehicle Type
Fetfers to 2 seres of ODS applicable motor vahicle body types that have Deen
grouped logether bocause of design simiianites. The principal vehicle types used
i this report are passenger cars, Hght frucks, vans, and sporvutiity vehicles,
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Appendix B. NASS/CDS Sample Design

The grashes invastigaled in NASS/ODS arg g probabllity sample of all police-reporied
crashes i the United States. Each such crash that occurs within a DS teany's area hag &
chance of being ncluded In the sample. This dasign makes ¥ possible o compute not only
national estimates but aiso probable errors associated with those estimales. Many other
fegtures of the design have g significant Bnpact on C08 data analysls, the most imporiant
of which arg highlighted in this appendix.

The selection of sample srashes tor OB is ascomplished in stages. The first stage is the
safsotion of geographic areas called wimary sampls units (PSUs). Each PEU ig composed
of @ large oity, & county, or a group of contiguous counties. The Uniled States was divided
o 1,198 PSUs, The FSUs wers than groupsd inte 12 categonies desoribed by geographic
raginn and degres of whanization. Two PSUs were selected from sach category with
probabifity progontiona to #s 18873 populetion. Thesa 24 PEUs arg the first stage i the
selection of CDS sample orashss.

i avery orash in sach of the 24 PSUs were investigated, a national estimale could be
ohtained by weighting each crash in the PSU by the iwverse of the probabifity of selection
of the PSU. For example, if a sample PEU had 1 chaneg in 40 of being sedsctad, then sach
crasiy from the PEU would be waighled by 2 facior of 40, Thiz s nalied the first-siage
gxpansion {aciorn

i is et practical to investigate svery orash in sach sample PSU, so additional stages of
sampling are performed. The police agencies in g PSU are categorized by the number and
type of police crash raponts they procass. Sampla police agancies are then selecied
randomiy from each category. The fraction of the agencies seleciad inoreasses as the
number and sevarily of crashes reporied by the agency inoreases, This i called the
second-slage expansion facior

The final stage of sampling is the selection of crashes from il crashes reporied in the
samnple police agencies. A simple random selection of 3it reponied towaway crashes would
result i @ largs percantans of sample crashes wiih proparty damage and fow injuries, since
thess constiule such a largs fraction of alf crashes. This ype of sample would nol ba
effective in providing the detalied and accurals information needed for the mitigation of
wrash consequences. Fathar, ¢ subsiantial samplia of serious injury orashes is needed for
MASBAZDE,

The pracedurs usad io sidain the dasired sample by tvpe angd severly of orashes s an
unegual probabilty selection. This required listing police accident reports in calegories
dedined by most severe polive-reportad injury o an ocoupant of & owed CDS applicgble
metor vehicls, disposition of the injured, and model vear of he lowed CDS applicable motor
vahichs, A welghling factor was assigned o grashes in each category o inoreass of
decreass the probablity of selection. A random selection was made from the iotal crashes
fgted in ali categories. In adollion to the probabilties of seisction varying by type of orash,
other faciors sfecied the selaction probabiiffies at this stags, such as the number of
crashes fsted, the dale and tme of the crash, and the police agendcies from which the

]
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NASS/CDS Sample Design

orash was hsted. The resull was that sach sampiad crash from a PSU bas 3 unique
salantion probability.

The inverse of this probatiiity iz called the third-stage expansion factor, i each sample
orash in g PSU s multiplied by B3 ssoond- and thind-siage expansion faclors, an unblased
estimate of the otal numbaer of crashes in the PBU s obiained. To producs the national
astimates, the PSU lovel estimates ars inflaled by the first-slage sxpansion factor. Thus,
the ngtional sxpansion factoy is the product of the first-, seconds, and third-slage expansion
tactors.

The national estimates equat the inverss of the probability of the PEUs being selecied, the
probability of the police agencies being ssiectad, and the probabliity of the crash being
sedected for thet day. Since the number of crashes in the sample is predetermined, the
nationat estimale for sach crash within g siralun is different. To aocount for this blas, &
ratin weight was developed, The ratio weight 15 the national estimate muitiptied by a rgtio
factor. For sach stratum, this ratio factor i equal 1o the tofal number of orashes listed in ail
of tha police risdictions (sampled and noresamplesd) divided by the number of crashes
selesied. There are instances whers vaery fow or no wrashes we iisted. To ascound for this,
the simitar PSUs were grouped together, basad on the siralum from which they wers
originally sslsctsd
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Appendix C, NASS/CDS Zone Centers
and Primary Sampling Units

Zons Conders

Bufizio, WY
ingiana Linbearsity, il

Primary Sampling Unils

o £

Bibh and Tuscaloosa Courdies, AL

Gila, Grabam, and Greeniee Counties, AZ
Yuma and LaPaz Counties, AZ

Los Angeles, TA

Giipan and Jeflerson Qountles, GO

Fort Lagderdaie and Molbywood Cliles, FL
Chinagoe, i

Lake Courdy, i

Charles and Princs Georges Gountles, MD
Gengsee County, bl

WMuskegon Goundy, M

Washlenaw Dounty, b

Denugas County, KE

Wake County, NC

Cicoan Gounty, NJ

Hings County, MY

Lister County, NY

Allmghery County, PA

sontgomery Gourty, PA

Philadeinbla, PA

Koy County, TH

Datlag, TX

Hing Uourdy, Wa

Sealtle, WA

Mational Accidernt Sampling SystemyCrashworthiness Data System 195911883 68



Appendix . NASS/CDS Data Elemenis

The data arg colistiad on six forms the Accidert Fonm, the Genergl Vehicle Form, the
Extanior Yehicle Form, tha interior Vahicle Form, the Qocupant Assassment Form, and the
Docupant injury Form, Thers are 310 different data slaments in the NASEQDS that
characterize the accident, vehickes, and the people invelved. This appendi includes the
forms used for gach crgsh in the SRS
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NASS/CDES Data Blemenis

2

1.5, Doprament of Trengportation

Hutiennt Bighwsy Traftic Satery
Adinkyration

1. Prirnary Sampling Unit Nomibes

Czze Mumber - Suatum

. Muraber of Seneral Vehwle
Forms Submitied

[#%

. Gate of Accident
{Maonth, Day, Yean

. Thve of Accident
Cade reporred milits

NOTE: FEGG

904

Midnight
Unknoen

invodved vehicie or ehigot on the right

For sach avent that oocurred iy the accident, oo

special studis
chacked.

v
e

5. 8%

Faiat

AP

and O fop the spacial

Adrinistrative Use

7. S515
2. RIS
3. G517

Mumber of Reop

i This Accidar

11

133

rded Evenis

de the lowes: numbared vebists i the left codunns gna the other

Angiders Event
Bequence
Parnhier

Vehicle
Numbver

Generst
{lagg OF Lres of or

Yehicle Danags

e fumber

17, i3
g, & 2 20 R

. & 5 S

YA 5. Y
V& 2. 23
2. A 30
5. 38,0 37,
4% 4% LN

_ 17
24
o 38
4%

N2

Wt

(303

B GREATER Yriah FIVE EVENTS, COMTIRUE DOOMG DN THE ACCIDERNT EVENT SUPPLEMENT

£

FS Porm 434 e, 193
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NASE/CDE Dola Elements

CODES FOR
CLARS OF VEMICLE

O3 Mo o motes veldsle

@31 Bubcompactimbd whesthsse < 2584 ond
W12} Lompact (wheelbase = 254 g o J85 o
$333 -nt#tmedtatw (whestbase 2 260 Wk ~ 278 oy
Fugi gize fwhasibage 2 278 but < 2971 omy
{O6y Largest {whestbase = 2971 o

05 Ul pRusenger car aire

(13} Compact utdity velicie

(32} Large ity vebicle {x 4,500 sgs GVWH
$13) Paggenges van i g 4 500 kgs VW

$14F Dither van (o 4,500 kgs BVWERS

15y Pickug truck a0 4 500 kgs SVHRY

118 Other track {5 4,500 kgs SVWR

£33 Unknown fight truck type

1207 Sohoot bus

{21 {aber bus

200 Yook {4, B00 ks GVWR

{225 Trauor withint trailer

i247 Teacuor-raierist

riotorsd oyele

nbe velbdche

Lhknnen

CODES FOR GENERAL ARES

Cos

QTHER VERHICLES

Y Rot @ oty webicke

OF DAMAGE {GAD)

APPLICABLE

AND TOU APPLICABLE
VEHICLES

#31 Mot g megor eebicis

(R} Monoolining {84} Pexmrcoifinine

(R Frosg £ Feoe

§R) Righn gide {F Bight side

i) bLeft sige ) Left sige

iRy Hack {#) fiack of unit wish carge

T Yop
fU Undercarrisge

grea freas of wwaler or
Stralgpvt teuiky

@) Uinknowss i3 Back {vear of yactos)

{0 Hear of sak

iV} Frorg of cavgs aves
iy Top

L Undercartinge

197 Unkpows:

CODES FOR VERICLE NUMBER OR OBJECY CONTACTED

iG1-30) — Yebicle bhunber

rMoncalision

37 Owerturn — rollover

132 e or axglosior

133} Jackknife

i34 Other intraunit damnage speciiyh

{351 Monoolision injury
138 Other noncothsion {speoifyl

{38 Nongcoilision -~ details unkaown

Cotlision With Fixed Obiscy
41 Tres t2 10 om i dismetern
(43 Tras (3 10 cm in dismigter}
{433 “‘hwtnsrv e ouish
{44} Embankment

1451 Breakaway pole of post {any diarneierd

Nontreakzway Pole or Posg

iBE Pols or post is 10 om in dismaer
.
A3

1) Poig o p

i 10 om hut 5 30 om

{2 30 o oin diametern)
{dizmeter unknownt

¢ Concrete 1r3tn harner

Pohnpact attanustos

31 Other 1raffic parter Bncludes gaardeail)
{spanifyi:

57
583
53533
{643}
i6Yy
B2y
534
i34}
H$33%]

G

Fanoe

Wl

Builging

Ditch or culvert
Sround

Firg hydeant

Cas

i

Other

fixed object {spaciiyl

tinknown fixed object

Dotfiniorn with Monfixet Ohjess

74
ey
l"\f’zz
§74)

{75}
(76}

e
(7817

£5:8]
{95}

3%

otor vohicle ot in-ransport
Pedistrian
Lynlist of cysle

Diher nonmotoriss 67 Sonveyance

Wetioly gocunasnt
Ardmai

tzr, dimconnected in rangport
Ty nonficoed olgost {apecifyh:

Linkaown nonfised obizot

Othar avent {speoifyl

Unknnwn gvent or objast
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MNASS/OLRS Data Elaments

A

1.5, Depaony

s of Vrrropartatn

" Highosny Yexitic Snlnsy GEMEQ.&&. vgﬁg{:tﬁ ?Qﬁﬁﬁ MATORAL ACTIHOERTY SHRIPUNG SYSTEN

bk tsation : CEASHWONIMINESS U876 SYSTRNS
1. Primary Sampling Unit Number 11 Police Reported Atcohal Prasence
emmadeesses {01 Nooatoohod present
Ca Yy {atoat SRS ent
2. Cazs Namber - Suaium {1} Yas (slochol prasent

----------------------------------- {F1 Mot raported
{31 No driver pregent
{9 Unkoown

Vehicle Number

Nota: See varisbies 37 shrough &5
{Pape 43 for information an Other Drugs

4. Vehicte Modal Year
“ode g o S g el wane T N - ‘
(.(20-3 ahf'} tast swn digite of the model vear $7. Bisohol Test Fesuls For Driver
88 Unknown - d / e

Dode acinat valus {decimal in
efore fwst diga - O, xwd
5. 2 et {85} Test rofused
5. Wenicie Make {spagiivi {34} Mone gieen
(97 AL test periormad, resuits unknown
Applicabie codes ere found in your {38) Mo driver present

{39}

WNASS DNatg Cotlecnon, Coding snd Unkaoven
Editing Manual.
981 Unknows

£, Venicie Model {specifyl.
b3
Apphcatis ondes are found i vous S
< 2 s o (0 : B
f’\.f’«.‘.’,\) Data Caltection, Cad..sg g B ssed lis
faest, e 3
Ga% Unknown
FoBady Tese . F T rph X 16038 = uph
i, Bf)dy “{‘({};:.

fiote: Applicable codes mey be found on
o ¥ ) pred Avoidance Manguaves

. e ‘I:- FTeY e mmmiemn e,
the back of this pags. (101 Nat inpaes

{37 Mo avoidancs actions
$07) Braking s iockupd
£33 Braking fockup)

s

. Wehicie tdentification Noumber

[fel]
e 105§
AT
Lafs pastidy; Slesh zeros and letter £ {2 and £} 07
Mo Vit Code alf 2 ercs 5:08’ Bra kmg and steering lef
Unknown —Code all ning’s (19 Braking and stesring oght

{4 Acoslerating

{111 Ancelersting and siegring left
{12} dceelerating st steoning right
1973 Mo driver present

3. Police Reported Wehwle Disposition
5. Police Reported Vehwle Dispe e i P .
qi); Mot towed due 1o vehiciz damaga 88 Other avtion {spevify):
(1} Tow e vehicle damsge

:” .T.bwed dus 1o vebicle damape 9 Unknown

{81 Unknown

16, Folice Reporiad Traval Spesd fmmd prythe

Code tm‘ nearast koh INOTE:. D00 means 100y NG n”m&' i
foss tha Bokpnt Tode the number of the diageam that
{160 ?‘59 & kph and above b, 31 e 5 the sechlent siroumatance
899G Uaknoown 1381 Qiher sovident type speciiyl:

ok X 16083 = Loh {821 Unkoown

FRee SHIP TO VARIABLE GW3I7 IF GVOT DOES NOT EQUAL 01-48 *#e#%

=B Farm 436 {Bew, 17333
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HMARS/CDS Dals Elements

CODES FOR BODY TYPE

08 APPLICABLE VEHICLES

Saetnensphies
$03: Convertibie ipxchides sun-roon!
QR 2-daar sedan, handten, soupse
(3 B-doar/2-dacr hatchback
104 R-degr spdsn, havdtes
Q8 B-daarS-daar batohback
s Btution wagon {exciuding van and ruok besed)
107 Hawwhbsach, number of doots unknewn
108 Other sutumoebiie type fepeciiyh:

, tdarh

{557 Urdknowir sutomonbite Type
Aevgite Eecivstivey
1107 Aute based pickup lnctudes € Camine, Cabafiens,
Bancheod, Hrat, and Babbit pickup)
P19 Aute based panst ioargn sistleon wegen, suts bessd
zmbuisnceifhesrsal

112 Lsrge Hmousins - mors than fowr side dasre G streached
chysals
{931 Thraa-whes! avtosnobile or automabity devivative

Liiry Vehsoles {x 4,800 &qs {“"v*;’:‘f‘}

Y41 Compact atisy Lleep 2.7 ~ (02, Sorembier, &
Esgin, Henegadea, 3.9:/9.4(:. ‘fvm:@cisr, Cherokee 184 and
sirer}, Sispaicher, fiaides, Branco i, Brones {76 sad
neforel, Explorer, 5-10 Binzer, Gec Tracker, Bravada,
S-15 Hmmy, Thing, Pathiinder, Troopsr, Trooper §,
ficdec, Amige, Navaje, 4-Bunnar, Monters, Sarmursl,

Sidet ok, Foukyl
Large ity {ocludes Jeen Cherakae (932 and batare],
wsrgges, Trasichestor, Bronco-fulsivs {73 and afrert,
vy Blarss, fullsive Jiswny, Lsndoruizser Bover,

Gt
116 Ut ity S¥nion wa;}m {iinevy Suburban, G Suburtan,
iravoﬂmi, Gienng ¥ inclydeas ouboirbon

Ggﬂﬂ(ﬂ.‘f,

$18 Lty w'ki wwi bady type
Varn Based Lighit Trucks {5 4,800 kgn VWS
(20 Minivan (Chrysier Town and Sountey, Cargven, Grasnd

Cosrwenss, Voyager, Grand Vayager, dinkHam,

DadgeMgrnouih Vists, Astostas, Vilager, tuming 458V,

Trene Sput, Githousite, Asirs, Saferi, Toyotz Van,

Bvicenss, Pravig, Niszan dinivan, (uest,
issntisid BMintogn, Vensgon/Campar.)

(21 Lasige van IBIGDBAS0, Spavsman, Hoyel, Maxivagon,
$3¢ qdesman, Voyager (53 and refore], EISC-ER80,
Ecanating, 3ubwagon, Chatesy, G10-838, Chewy Van,

Saguvite, Gport Van, G15-838, Baiy Ve, Vandurs.)
{227 Siep van or walk-in van 15 4,800 Ly GVWR!
(23 Yap hoved motoshome (5 500 kos SWVAWE]

{247 Yan nased schov! hus {5 4,7 R VWG
125 Yen based ather bus {5 8,500 kgs SVWHG
{287 Other van type (H-Sube Van, Karyd fepanityl

Unknaws van type

Light Conventional Truvks [Pckun sty

M3 kgsy GV

130 lampeey piokep 050, Ol 2748, Ram 50, Dabots,
Farows Plobup Horeignl, Rangst, Courier, 4130, T-14,
LUV, 8-18, 118, Soncma, Detsuntissen Pickup, £ un,
Wasrdn Pakup, Yoyow Pokup, Mitsubishi Plekupt

LENE Largs Sekup {feep Pic Cornacniey, Hao Piokup,
{‘("'}02;32() 'v‘s’ify' WRED, FIOO-FI50, C10-UR8, K1

L BIO-H3E, VI VEE, Sivaradn, Sira, RICO-

e sab,

{328 Plokup weith slidedin camper
134 Covnwartinia pickuap
139 Unknown sickup siyie igh? conventions! fruck 1ype
Other Linky Trecks {5 &,800 bgs 5VVWRS

401 Tab chassis basad linchidas resouis vehinles, Hght

staha, dump, end Yow truchk)

{41% Yruck basad panel

(42 Light pruck besed mostoshome {chessis moundt

(48] Duher light convertional wuck tvpe

(281 Linkncwn ght tusk type

148 Liokncwn Hght vehichs typs inutomatide, wilty, van, ur
fighyt sk

OTHER VEHICLES

Buses fExciudes Vaa Based}

(RO Bohioot bus {designed in carry stusants, niot
STGED ATy Br Irangit

(EE)  One s (@, enely, interaily, bus based
moinrsmiel fepactfyic

$58)  Uninown bus tyne

fedivayFeeyy Trucks (> 8,500 kgs VWA
8O Blap van {> 4 BOD sr;;s GWVWIRG
181 Bingle unit straigh? fruck 4,500 ke £ GVWR x

8,880 kys)

821 Single unit gireigt fruck {8,880 kg« GYWEH
12,000 kgs)

{83} Single unt straight ssuck {2 12 000 ks
GV

B4 Bingle writ stiaight tuck, GVWR colinows

85 Mamumihesvy tusk based w 2

{877 truck-tranior sith oo segn W

{88 fsucH-trantos o "n;; 35393 Lraies

{68 Trusk-wractor ng S o shor
{70} Truvk-tracia fusilc B :;uk?éng
{781 Urknown medivnifheeyy sok ype

{72 Uskmown sk type ighumaediumihesvy!

s Noo dnclude AR-Tasrain

(8 ?‘/‘u‘tc(::',"‘:e
Woped imotorivesd bicyeie)
;SZ" Tiveg-wheat motoreychs ar mopesd
$98)  Oiher motersd cyete {minthivs, motorsenntes}
{speciyl
1887 Unkeown mdiored oyl typs

Gther Vehivies

ATV AR Tarrain Vetunled and ATT (AR Teorain Cycler
Baowinabiles

Faren wouipment ather than thuoks

Constivrtior )aigssnigsit ather than tueks

Girar vehicls type

Unknown hody typs
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MASS/ICDS Dats Elements

Hatinnsd Accident Sampling System-Urashwosrthingss Daty Svstuan: Geovrsl Velicls Form

1. Driver Presence v Vehicle
o wrww not pranend
{1} Driver present
191 Unhkown

~

Mumndier of Dooupanis
$00-348; Coda a6
for this veb
{971 87 or more
{851 Unknown

8. Humber of Qocupant Forms Submitted

19, Vehicle Curb Waipht . .

Cods weight 10 nearest
10 witoprams,

10451 Lass than 450 kilograms

(510 6,100 kilograms o more

ISH3 Unknoven

Sosroe:

2485 Yehisle Cargs Weinghs

Code weight 10 nearest
10 hitograms.,

{000 Less than § kilograms

4501 4,500 ki

888 lnknown

2%, Towsd Traiting Linit
{(3) P tevevend gnis
§ Yam - tonveadd traiiing unit
{9 Unkaown

32, Rocumantatinn of Trajestory Data
i

n Coradition of Tree o Pole

b
t Cﬁei'::s ‘v’%

'mef:‘: m so.uie
{1} Mot damagad
{2} Crackedisheared
131 Tilted <45 degreas
{4} Yited =45 dogroes
{81 Upraoiad tres
{51 Beparated polg from pase
v Pole replaned
181 Other {speciyh

iphest deity VW) with

{9 Uinknoown

27

R

e {peimanidy shaut the longitudios! axis
vy, b guarter g avdy

3

o
{

{2 ver, 7 oopaarier turns

{3 ver, 3 nuariny wrns

{43 Rotiower, 4 o rewe guarter wrng (specifyh

{51 Rollover -end-ovar-and {Le., primasihy
abiout the laters! axist
{83 Roliover foverturn, details unknown

. Front Ovarsidefindernids {this Vehiclel
. By Owasvide/Undaride ithis Vehiclel

0 Moo cf'»ﬁ@n nderrida, or
gy g and-doeend apact

Swepreife fsey
£33 tst D00
§2% ZFosh DO
{31 Other not awtomated SO {spacifel

~

{ladorride {see specific CO0;
14y tat SO0
{5} g DO

16} Other oot autemated CDT {speaifyl

17 pAediuim/hesvy truck of bus overnids

$4} Lnknown

VWatues: Q00
ii;i:),

£¢)l

i.‘):«.@: i,rs.s.nc.m,

. Haading Angit For This Yehicle

Heading Angle For Dther Vet

~3
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MASS/CDE Dals Elomenis

Matinnal Aogident Smupding System - Lrashwaoriivness Datg Sysiom: Gengrel Vehicle Form Fays 3
Secpruiary Highsaat
A8, Hasis Yor Towd Deita ¥ thighest +

A2, Latersi Tomponent of Delta ¥~

Delte V Calpuiated

i1} CRASH proagram-- damage ondy routing B  Moarest kph
(2} CRALSH peogram--damsgs and vametony
roUtne NOYE: D00 means greater than
{31 Atiasing vebicle sigonthes -85 kph and fess than 0.5 kpht
{160 2 159,85 kph engd above
fedes V' Noy Dalciidared {999 Unknows
{41 Az teast ong vehicls fwhich maey be this

vebucie) is pavond the soops of an anceptable
YECHNBITLUCHON fragram, regardiess of
coffigion condiions.

51 Al vebicles within scope (000 applicabler | Bearest 100 joudes
of CRASH progears but one of the collision

[N
fat
5t
3
&
=
]
fotg
s
o
@0
2
=
e
=
&
3
Pl
]

conditions is beyond the svope of thy DRAGH NGYE: GO0 means igss than 57 jouigs)
program of sthet soseniabis rensnstrusion {3297 9350, 850 inulas or mors
wechmique, regardiess of adeguscy of damage {3908 Unknows
dava,
(8 Al vehicte arud coliision econditons are within
seope of one of the scoepable reconstruction | 34, Donfidencs in Reconstruction Frogram
programs, but thers is insuflicient datg Results {Foy Highost Delta V) —
avaiabie, {3 Mo moonstrustion

{3t Coliision fits modaf - rgsulls appesr
vessonabis

ion fits modet — results sppear high

i3y Lodision fts modet - results appear fow

{41 Bordesting reconstruntion — resulis appear

Susondary Mighast

P . reanonahs
Mo VewmtDelsv . BABOTIBNG
S Eisacas 3%, Type of Wehicks ospestion
i3 HNo inspecdon
HNOTE: G 15 lags than - . .
‘N::Zir ;3“0 AS eEs ha {11 Complete inspection
Crary 4eg 17} Partial nspection {specifyl
{1807 1595 kph and above 2} Pariat mspection {(specity)
989 Unknown
o 36, 15 this GPS Yehic
31, Longitding Component of + 36 i,’); ;203“ AUPE Vehicler
EHERY A )
@ e ety e e £1) Yes - reggarcher detsinined
2} VIR determined sir bag ¢
Mearest koh {2 WIN determined air bag system

----------- : 3} ViN detsomined auwomasic {passive) belos
{45 VI deteomined air bag and sutomatic
ipassivel beitg

(2180 £ 1595 kph and above
§898 Unkoown

IS OLONEES APPLICABLE FOR THIS VEMICLE? [ 1 YES | I RNO
 YES: IS & COMPLETED DLDMISS PROGHRAM SUMMARY INCLUDER? | 1YES [ INO
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MASS/CDS Dala Elemenis

Mstionad Accident Seormpling System-Crashworthiness Daty Systemn: Sensral Vehicke Form

Pags &

37, Poice Reported Other Drug Fresence
{31 Mo other drugs present
{3} Yes {othar drug presaenty
§73 Mot reported
18} No driver present
{9} Unkaoswven

33, Poiice Reported Drug Bvabeation Clessification
{OECY Test For Drivey

[0
[ox]

{0} No DEC grovess svailsble or given
{11 ORC process given, results known
12} DEC protass piven, results unknoswn
{3} DFC progess availzhle, unknown i given
{8 Mo diiver presant
38 Other Drug Specimen Test Typs For Drivay

1 Mo oapecimen test piven

} Bioud test

§ Unna 1est

b Dther speciimen tests {spanifyl

{7} Unspacifing spasiman st
{8} No driver pregent
{41 Unkaoowen if specimen 1es1 given

DRUG EVALUATION CLASSIFICATION
CGTHER DRUGS TESY REZULTS FOR DRIVER

250 Speoinen
Tegs Test
esufls Results

Marcotic Drugg 43, 41,
{lapressant Drag 42 43,
Stirnutant Drug 44 45,

Haltucinogan Drug &E 4t

noid Drug 48, 43

dine {FCF 50, St

inafant Drug SE, B3
(ribier Drug Excteding 54. 85,

. Aloohod,
tered Post-Crashy

Micoting, A
Drwgs Admin

Cades For DF

{&1 Mo REC test given

{1} Passed DEC test

{2} Failag DEL 1esy

131 DEC test given--resaite unknwn
{BY Mo dviver prasent

{8 Unknown # DEC test given

Cades for Snecimen Test Resuits

Mo aneckmes (s given

Drug nos found in specimen

{21 Drug found in specimen

Speoimen et given, results unknown or
not abtaingd

{8} Do driver present

i Unknows i spesirosn testy given

8
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HASS/CDS Data Elemenis

Nationst Ancident Sawpling System-Crashworthinsss Dot Systany Gonersl Yahicle Form Pags 5

£1. Bofigver Iniliation Object Comacted

. Drivar's Zip Sods

32, Locanon on Vehick Whare nitisl Pringips
$O0000 Criver ot present B2 Lacation on Vehici W i & e

; . Troping Force s Appled
{0000 Diver 8ot & rosident of 1.8, or territorias P e
g astual Sogigir xin oode " .
LR LET gg&:;ir i Braigin xip ooda i3 Mo roliover
b HRVH 11} Wheels/tires
{2} Bide plang
i3) Frat plane

87, Detwe’s Rocgflthniec Origin (4 Urz"smcarriags
3 Dr '
j‘; ; . 51 {her ocation on vebicle {specifyh
il
23

51 Mon-contacy roffover foroes {spenifyi

{8} White Hra;}v
{4y Bigok Hispanic)

15Y American indian, Eskime or At
{3 Asian or Pacific istendes

181 {nher {specifyl

{R) Ununown

53, Direction of tonizl Kol

W nkaaven 01 Mo rotiover
{13 Roll right - primasily shoant the longiuding! axiy
§21 R oif ieft - pravardy abhout the longiludine? axis

5R. Vehicle Specigl Use (This Trig)
0 Mo special usy
i ay‘

{By Endeover-ang e, primarily ebout the laters!
@it
P Unkoan rolt dirsction

H tusfancs

i ;,», truchk or oar
¢ Other {speciivh
 Unkoown 64. Pre-Drent dMovement (Frior to
Ravogrition of Crtical Event)

3y Gf;‘ng, siraight
Hevs .fw\,'.n of stapping in traffic lans

W GVDT Body Typel = 142, mave GYER-GYEI blank 432
V34 Follovert = 0, then GVES-GVED must equal O, ;,g;‘} Siapned i tratfic fans
ws I

HOYVEE = G, then \zvbQ-G“iSSﬂ st equal @

D% Passing or overtaking angther vehicie
E tgiec [ 14 ra'!md ] uavei fane

58, Holtoves initation Type
(f?} Moy rofiover

K%} E‘.'szer & ;J;zrki.mg ;‘.--:)S:'i'tt.-n

8 Tuming right

{101 Yuming left

(11 Making 3 Utum

{121 Backing up inther thay {0 parking positon)
£33} Negotisting & curve

: g wehicks ;z:i ;ﬁjy‘?:;g tanes

8 cm;; roi \wnr mmmms e GrRcifyh (‘553 L\ 255001 BUTIGEnoe MBNEUVET 19 3 BREVIBUS
—————— critical avent
(877 Dther (speciiy)

i '5;."‘0‘1'9’"

{4} Tmb-owes

'Q‘/' :"3?’

(8} Uinkruoars fodiover ndtiation type

58y Ko driver presens

530 Leration of Balover Initiation ) (85 Linkeoan
,,,,,,,, a3 TKIVPATY

W3y o roliceer

i1y On roadeay

(2% On shooddes —pavest

{3 Un shoulder—unpaved

(4} On roadside or divided traftioway median
i) Unknown

Mational Accident Sampling System/Crashworthiness Dats System 19911883 7¢



MNASS/CDS Data Elaments

(GG} N rollonves
31301 - Veniole Numbss

Monaodision
{31} Turn-over — falf-over
{33 Jackkaife

wginn With Fixed Obisct

{41} Troe {55 14 o in dismneter)

{J,‘“" Tras {> 10 om in digmates
473} Shrubbary or bush

(«24, Embankiment

45} Breskaway sole or post

any duameter)

Nonbraakayesy Pole or .'osz
{50) Pole oy pust (g
i51) Pole of post {»

dizmatert
571 Pole of post i 30 om in dismoeten
53 Pole or post {dizmnter urkngown)

P i diameter
byt = 30 emin

kD
L]
<\ Q

Consrote walfic barder

impact AUl

o} th?r trattic parier dncludes gaanirail
‘UCS‘}‘)’e

v s e
vy
Orin

CODES FOR ROLLOVER INITIATION OBJECT CONTALTED

587 Fence
{58y Wil
{‘i'}'& Buiicing

G0 Dl o cudvart
{83 Grownd

’ff?.) Firg h‘ydtam

shpant (speciiyh

59 Unbssown fixed obgot

Cottision with Monfixed Objeot
£ % Botor vehicle not o-transport
P76 Apimal
77 Train
P8 Tealler, ison
{358y Oiher nonfixed

(39} Unknown noniixed objsct

{88} Crher awent {speafvl

{38) uUnkanwn event or objsct
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MARS/CDS Data Elemenis

Baticne Accidunt Sempling System-Crashweeorthivgss Data Systar: Ganeesd Wahicls Form Page &

G, Criticat Frecmash Fvent Pedesivian or Fodsicyelict, ar Otsiee Noamoreis!
T B0 Pedestrian n roadway

Thin Vekicle Lass of Conire! Bue Ta: 181} Pedestian spproeching (oadway
Q%1 Blow out or Hiay tive {631 Pedesisian - unbnown lacstion
{323 Statied engine {431 Pedaioyoling or other norunotordst in roadway
3% Disabing vehicle fallure {e.g., wheel fell off {spagifel

fspscifyi {54} Pedalovelist or sthes mrwaotonst apgroaching
W Ron-gissbing vehichs probiom (2.5, bood Hew soaderay (specityil

130} spociy); {85} Podafoyolist or othe
{051 Pour rossd condidame fpuddie, pot hiole, oo, 1ol fecation {speciyl

tspeciyn
G6) Traveling too fas¢ for condiiong Olsipet ar Ardinai
38 Othee coune of canitrol 55 unecivh 187} Assiswt s rostaay

{GRY Asimat apgroaching msdway

0%} Unknows cause of control oss {848 Anunat~unknown pcation

{30 Obiect i roasiway
1Yy Obiett apgwoaching roadway

alicls Traveing

Cwer the Iane fine un et side of travel lane 182} Objast—unknown nogtion
Cwver the fane fne on dght side of tavet lane
G e adge of the road oo the feft gige {38 Other criticsl pretrash evesd {specify):
4 the edge of the maad on the right side
£ doaparture 133y Unkngwn
Yusning fefl a8 inerssction
Vurningy fight 8t Bersaction
Crosging over ipagzing thiosugh) mtarsection Foay Cutractive Ationg Attempted see vartabin GV 14
LRviceipewnt trgwed vty {Atternpad Aviidanes Manuever)

Sehrer Moior Veohicle in bane

G Siopped L . 6. Procrash Stabiiy After Avesdancs Maneuves

Yraveling in samne Siravtion with 10war 30688 | 1al s st o e e

0 Mo sveidanos mansuver
{1 Yraoking
£27 Bridding longitudinally - rotation fess than 30

e, lowsr gsteady spend or decalorating!
Trovelinug in sarme divgciion with highst spaad

Teaveling i opposite direstion
in crossaver degrees . .
Hacking §31 Swidding istarally - clockwise rolation
Unknown travet diraction of other motos vebdoks 41 Skistding laterally ~countersisconise ratation
in e {77 {hher vehicle foss-of wontrot ispecifyl:

Sthver Boicr Vehicle Encevaching inte Lace (81 Mo driver present

0 From adioent Bng Same directinn- over feft {3} Preceash stabudity unknown

e e
From adisoeryt fane Bame deciiont - over right
fane fina ) . » 87. frecresh Drectional Consesguences of
Brosm opposite trection - wver iaft lane dng Avoiizncs Maneuwwssr (Correotive Action)
Froam anposie rectinon— oves fighs lenms ling € Mo svoidance manmiver ’
Froam parking iane MR AR ,

AT {1y Vehicle siayed i travel ane where svoidance

Frovn crossing sy, uming 0o same N

Sirporion TENEUVEY WS znma:-::.rli

From crossing strest, across path 23 vehicle stayed on madway but teft wavet ana
Feoan crossing FLUeRt, LuTing KR0 Soposs VWHEre BVeRiance Mansuver was nitiated
disgctinn i35 Vebiole stayed on soadiwvay, not known § lelt
Frore crosang strest, intended path POV travet fane whevg avaidance maneuver was
Feomt drivewsy, twming nto same diramion inated

Froum ghrbetwiay, 8CI055 path {43 Vehicle departed rondway

Froom drivewvay, Wning M GEposEe girection 151 Avoidance mensuver nitiatid oft roadway
From driveway, vrended path not known {3} Mo driver presant

From entrancs (o imited goness highway (%) Diectiona! consaguences unkeown
bncroachmen by siher vehicle - details

LTy

EEEOE THE COS APPLICABLE VEMICLE WAS NOT INSPECTED HE., GVIE =), 2%
00 NOT COMPLETE THE EXTERIOR AND INTERIOR VEHIDLE PORMES.

TEIOF GWOT DOES NDT EQUAL 3188, DO NOT SOMPLETE *oe
THE EXTERIOR VEHICLE, INTERIOR VEMICLE,
OCCUPANT ASSESSMENT, AND ODOURANT BLILRY FORMS.
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MASS/CDS Data Elaments

822

Nastinas) Highocey Trafiic Sninty
Administiution

HATIONAL &TCIDENT %,
CRASHNOHT IR

EXTERIOR VEMHICLE FORM

1, Primary Samphog Uit Mumber 3. fe: Burmbes

-

2. Lase Number - Bratgm

7 vy the vehinle long

O B s )cz-,m(f f"’ CIB !Y.?{)d-.,w.

Speciiic impaet Mo, Location of Direct Damage

aven {e.g., ot Dignper, above bumps

straents {8.4., fres spaced.

2 and dosument onthe vehinle dizgram the incation of maximum crosh,

U5 from drivar 1o pass

Y

the i

e Detwes

Body contous 13ken al

Free spane v ﬁuf

vsf«,di & T'na Ay ude the f G b ';m;«»r h,.a{i t er whaper, sile protrusion,
c et Reco 'f tw valie for sach D-measurement and masimum crash,

many Hnas/ooheamnsg as necessary 10 desoribe sach damage pio
o oy Threct Damaps Ciod
Paing of impact idct ~ - . - -
- A . " o ! : =03
C-Measuremants fhax ; Ly 2 s C. <, Ce

Crush

Mational Accident Sampling System/Crashworihiness Data Bystem 19811883



MASS/CDE Data Elaments

wheelibase

fverall Leaghh

faximum Width

Curd Heichi

Avarage irack

Front Overhang

fepar {dvarhany

indeformed Dnd Width

Engtias Stze: oyl /dispt.

posings
inches
inshes
tnohas
inchas
¢

{0

~

§

O
§E9
¢

4
fal
oy

I~

R

o
fan
oy
BEY
L
O
2

>
iy
w
=Y
~
3

Lt

<
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MASS/ODS Dals Elemenis

Wiise I
1 £y Oversii Lengsh i
3f: : A
. E paximum Width arr
#H 1] .
= ip T Crarly Mifeighy

2y Mo By NA

Averags Tra
Frony Ouerhang
Fioar Cverbang
undeformed o Wigth

Enging e

Syziem-rashweoritiness Dets Systern: Exterior Vehivle Fonn

B

ki

i

FER AN

ik froot wha

w4 odugrees

el fidisnl,

o

L Cargo Weighs

DIRIVE WHEELS

AL GNIGEtE

PAEASURERE

o

4

:
i)

i \]
i
3

! RX I

! 33
B

I i e

amngy rmearved pr ther bank of thoa puge.

LA iale M0y AReAnsl CAWTME Ly HEIYRIOTIIN Kuallt Al LM 110N

RO ODENTIRETERR

Jhaiol ne w perimetss and oroses hatnk divant Jarmags srdd single hatch

$ 10 QL. {ETONE B Titae R, Gl

tof athintienn, et o

sduced damage on 2 views,

Do nlis, w000

SAl I LGSRy, prying, (F Pycdaniln: 6o arN

AT RLE HBOREALIGOS W et e onafid

I putitng waiiss, sketch vype of frailer and
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NASS/ICDS Dats Elements

Hations! &ecident Bampling System-Crashworthiness Dats Systamy Extaricr Yahicls Farm

CODES FOR OBJECT CONTADTED

W30 - Vanicls Mumber iH7
45 ‘.

Moncoilision
131y Owertarn — rollover
{32% Fire oy explosion
133 ackinifs
134} Other Wwiraung damage {spani

Euibidingg

DHuh or eudvert
{:‘zrc_\,».;m’:

7 bydrant
$E38 ub

{583 ‘wt‘“{‘r fired obyect (spacfyl

Linknown fived siyecs

or With Ficedd Ohiecs
14?} Trag -(@ 3G o in g
> 40 am i ci:
oy OF Bash
ifi 4} Emt&ankmam

ms;mr?

oy ale

’K?MYWU?UH\* O CONVEYAne

1451 Srealipaay pole or post fany dlamererd

Monbraakaway Pole o Post
50 Pole ov post {10 om in diameter)
(81} Polg or gost (> 10 om but = 30 omin

in rEnspory
ispeaiiyh

diarneter) 185 Unknown nonfized obiact -
Fole or past {2 20 om in dismeteo
Pole or post idipmeter unkaown} 138y Grher event {apetifyl
Concras mi’fia barner (351 Lnknown evant o objest
frnpact ¢
Dther *r:: inciudes guardrad}
{spaityl
SEFORMATION CLASBIFDATION BY PVENT MNUMBER
Haiieng ey
Lvarg Tyoe of (7
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HASE/CDS Data Elemenis

(o]

Page &

Mationat Aocident Semplivg Svstem-Drashworthiness Eats Systeny Exterios YWahicle Form

HESHEST DELYA "V

{34} { {6}
£33} Lomgituginst Veoical o fype of {7
or Laterst Laterst D»uc;:gz Detormatio
Location LOnaTH Dastribution E:z.ze.ur,
4. 5] & 7. & 8, A i
Second Highest Deits
. 30 14, 15 15 IR 5. Ps.

wntad

:)hm,'d b dacus
E N CENTIMETE

\

Py
pan
- - -
s g o by g Ce
.
Second Highast Daita "V7
33, 24 25,
i I . [ <, (o Ce + 13
+

X8 Ongingl Wheeibase
Code 1o the

27, Resear
af Veh Sty
@3 Naot townd due 1o
vetuoin darmags
(11 Yowed due to
wvebhicle damnsge
(31 Linknown

ety X254 &« csntimetors
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NASS/CDS Dats Elements

Matonal Accident Sanyding System-Crashiworthiness Date Svateny Extarior Yahicle Form Pags B
2%, s This A Maltd-Stage Manufactured Yehicle AU Ovginet Flee
AndfOr A Certified Altered Vehicle? I} ho s
{0y Mo nout manudactures modifications {1 Vehicle exterior {trony, side, back, top}
{1 Yes - post mamafaciurer mostifications {27 Exhausy system
ispeifvl {31 Fuel tank {snd oer fuel retention
Kysien paris)

8

Engine companmant
tinchsde photopraph of CERTIFICATION {1 Carpofrunk owmpertment
FLACARD in cane toport) (8} fgirarnent panet

191 Unkaown if vehicle iy modifing A1 Pazsangey compariment area

£} Other loestion {speaifyl:

30, Fire Quourrance o {31 Unkaown
0y Mo fira
Yes, fire scourred 32, Tvpe of Pust Yank
{1y Mooy (01 Mo fusi 1k {showical vebicls)
(2% Major 111 Matallic
(31 Unknown (2} Nonanetafiic

{8 Unkuoowvn

TEESTOPF THE COBR APPLICARLE VEMHICLE WAS NOT TOWED AND WAS NOT AN ADPS #9~
{LE., GVOB =0 OR & &ND GV36 =0}, DO NOY COMPLETE THE INTERIOR VEHICLE FORM,.

Hationa! Accldent Sampling System/Crashworthiness Data System 1891-1883 g7




NASS/CDS Data Elements

A

U8, Dopeconera af Tesnepoctarion

Hutkonnd Highwny Tratile Salety E%TERQGR vg”g{:iﬁg gggm BATIGMAL RLCIVENT SAMPLING SYETIR

Adrdntesration

1. Primary Sampding Unit Nombes

Giacing Damane from impact Forces
e e BLWE 18U LF YT ORF 1. LR 13 RR

28, BL

2. Case Mumber « Stratum

3. Vohicle Number

22, Cther

i tozing demege from impeat fornes
‘ B . $2: i in place sod cracked from inpRE foross
& ?35592‘?{}&? Cﬁmmﬁmnm mtegety £33 s 40 place ered hoded Toem knpect fones

Q0 No lmegety loss $4) i3lmmng out-of-place {oracked or ot sed ol holed frors

mpsst foivee

ity Was Last Vhrough 151 Glazing out-af-place end holad fom gnpset furces
3 Wandshietd 167 Giagirey distraogretes frove trgaat forcss
2 b2

3 Goord
3 Do ihateh tback doa}
b Roo!

1 Ranf glags

SHida winrisow

§3) Glang removed fuior 1o anchiang
Mo geneg
Unknows i daragnd

NTTBEERSITED

2
3
3
3
73 Beac window {tackiight) (Raning Damage from Dooupsnt Conisc
{08 Rou! ard roof glsse . . .
031 Wirsnhiehs s Soos {side} 23 W 24, i.-“ww 2E.RF 28.LR 2IBR
§10) Windshdeid amg root 4
{113 Side and resr wirdnw iside window ang backiightr 28,
$1 21 Yandshiaki aid side wincow L .y
(581 Do and sids windaw wnand Coniavt Yo I OF O GLAZIng
;QR) Other combingtien «f ghavs {epanihyi: 31 Glexing contanted by accupsmt bul no glsring damage

{25 Glezing i plece snd orsckad by soeupent contast

13 Gioazing i plece angd holed by acsupsnt Contsey

{43 Glewitg cut-cb-placs forsnkead or nat} by oooupant
ponct and not holed by snoupant coentact

i Gimeing cut-afplasn by cccupsnt wonisnt and holyd by
ooespent Contart

¢Sy Dlasing dmintegeated by ccoupan! confact

13y Usknown i conwsoted By cooupant

@&
@

P Unknows

Door, Tatgate o Matwh Qpening

5.LF 8. RF 7.LR B.RR 2.TGH

sing Damage And No Qoougant Cootact or No
nan Code W3 Throogh VY483 As @

i Mo duarlgsteihaten

11} Sootfgstefutch semsined slowed and ppuratonst
12Y Oonrigatelainh taone opsn Susivg soliision

{3} Doovigatadratoh jemned ehut Type of Window/ Windshigld Glazing
&) (rhar speaity)

Wy Unkonowe oy e I AR W T
38, B 37 Roof 38, Othay

13} Ho plaving cordess. &nd 1o Surmege, ot nn Wading

Damage/Failure Assoniated with Door, Tallpste or Mawh 11} A%-1 — Lewenated

{Dpening in Collision, ¥ IWDEV0S « 2, Then code § {2 A5-2 - Tempered
{31 AS-R - Tempered tnted

10.0LF 11, RF $2. 4R 13, /R 14, TG (4 AS-14 - GlassiPlestic

"""""""""""""" - 8y Other fepauifyl:

Wy Mo doos/gaieiheish or deor not openad

{9} Unkrown
Dicar, Taitgate or Hatch Comme Qrar Buning Loliieion
i1 Doar cparsticnat nn damage!

£} tewndstrnes fghure dus 1o dumaga

131 Hings inture Jun to devage

(8} Door strnucture fuifure duw 2 damags TS TTY TV R T e LT T
(855 Draor suppoit dhe., nitfss, 8, rool side ralf, A4, B 4% Ry Othar
wic. ) fQliurs Sus o damage T T e BT T e T T s

163 Latchisinkss aid hinge feiure dur (o Jamaege

43 o @aring cortest and ne damage, o na glaxing
18y Other feilurs {spaaityl: .

113 Eend

{2} Claead

13 Panislly cpansd
4 Fushy vpened
13} Unknowrn

(3} Unknown

WS Farm 4350 {New, 1/33)
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NASSCEE Dats Elaments

fovte: Skebdy insded wress

§ orugitundingd

How
Wiihth
s
,,,,,,,,,,,,, $ g
z
-
Longituding!
LOCATION (51 Monscremants Sre i Sortirmiss DOMINANT
£ TRIGED CORAPARIBTUN HETRUDED WTRUSION CRUSH
INTRIISION COBAPONENT YALLE WALIE = DIRECTION

o E=3

Diazuresnd na vaare Yhan the 15 mogt gsvers v
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NASS/CDS Dats Elements

{2

Hadorsd Sovident Swvaling Syetem-Urashworthiness Date Systars: Intsvioy Yahide Form

pots: ¥ one nsssions, bave varishies IV4TIVERE bisek.

fat 87,

2nd K1

By 63,

8th H7.

i 75,

Feont Seat
{11} Left
{12} Middie
$13) Righs

Sucond Seat
§21) Left
{22} hiddle
£231 Righy

Third Seat
{31} La%y
{32} Migdis
{331 Rigv

3rg B%
4th 85,

i ¥8.
¢k B3

LOCATION OF INTRUSION

A8 ED
53, 54
57, &8
3 62

85, 88,

89, 0.
3. T
2 )

o8t B2
85, 6,

Fourth Seat

4%}
143
43}
97
%8}

£33}

Lefi
fitdie
Right

{atastrophic
Ithey sncinsed
ared {specity}

ITRUDING COMPORENT

Fiterior Cumponents
(3%) Bisering assermbly
{03 instrument pansd et
{331 Inswument panel centes
G4 Instrumaent pansl tight
{G5) Tos pan
G5B A (AT A2 -pillar
Q7% Bopiliny
08 Copiftar
{09 D-pillar
1108 Door paned {shifel
§12) Koot {or oonvergible top?
$13) RBoof side et
{143 Windshisid
(157 Windshishd headar
{18y Window framse
{173 Floor pan dnciudes sill)
§18; Backlight header
{1581 Front seat back
i3 Qenond ssat back
£2%3 Third saal back
1223} Fourth saat back
{23} Fftn saat back
124 Best cushion
{25} Back goorfpane {e.g., iailgaiel
1268 Uther intering compnnent {gpecifyl:

127 Side pansl - foveeard of the & (A-pitlar
£28y Side paned - rear of the A {AZbpitter

Exgadine Camponents
{301 Haond
i3 (raside surface of this vehicle {specifyh

1374 (iher exterby object w the snvironment
{spacityl

1331 Uinknoven axtenor obisot

{87 Catastyaphic

1458 intrusion of unlisted sompenentis}
{speciby):

{581 Unknown

MIAGMITUDE OF INTRUSION
{1y = 3 centrasters it < B penthmsters
i2% 8 centirnaters byt < 19 cantimetsrs
i3 18 centimeters hut < 30 centimeters
14} 30 cenmimetsrs but < 48 centimeters
533 46 sentimeters bt < 8% centimalers
B » 81 centimetnrs
{7y Catastriphic
{4} Unkaown

NN N

Linknown

DOMINANT CRUSH MRECTION
£ Westics!
i3 Longnndinat
i33 Lasterst
§%3 Catastrophic
{9} Unknoen

National Accident Sampling System/Crashworihiness Dala System 18911882
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NASS/CDES Usis Elements

(AR B Are i Contbrrate

COMBARISON VALUE - DARAGE VALUE = DEFQRMATION
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NASS/CDS Dalz Elaments

Hutionsd Accident Sampling Svsters-Orashwortdness Date Systens brwrior Yahicle Form

e
11 Fixef oofumn
I Tk colums

$31 Yeinscoping codumn

POV ansd telescopiag solums
Criher coduran ryns (specifyh:

{9} Unkaown

Pags 3

43, Lacation of Beering RimfSpoke
Daformation
G0 Mo giearing rim deformation

Quartes Sectinns
{013 Bention &
{373 Section B
{02y Bectinn ©
{041 Bection {3

Heif Sovtions

1081 Uppsy he!f of dmfspoke
35} Lowser half of dodspoks
37y Left half of rimispoke

fexd
5

. Hlank
{This varizhle is loft blank
¢ that numbeting Lonsistency
can be maintzined with the
1888-32 CDs.

G5, Bsnk

{Thiz varizble i3 iedt blank

s¢ that snmbering consistency
oare b rsaintained with the
19R3-93 DI,

. Blank
{This variable is foft blank
s that surabering consistancy
san be rasiniaingd wdth the
198883 CDS.

91, Blank
{This varable is ioft bank
so that pumbering consistency
can be maintgined with the
28883 CRE.

. Bteering FimiSpoke Detormation
___________ Code seiusd measured
deformation 1 the ngargst sentimatar
0} Mo steaning nm deformation

{181 15 cantimelers oF morg

3% Unknuwn

X X X

X 2 K

(01 14) Actual mmasured value in contimetars

(95 Observed deformation cannot be maasured

108 Right half of dnspoke

S8t
1383
{83}

Complnte steering whee! sofiapse
Lndargrrained ionation
Linknown

84,

Didnometer Reading

kifnmaters - Code 1o the
nazresy 1,000 Kilpropters
{000 No adometey
031 Less than 1,500 kilometers
(SO6Y 498 500 kilomatars of mioreg
(985 Unbrurwn

Source:

8%, strurners Penal Damage foom
Coougpant Dontast?

(3 dao

i1 Yes

181 Linknown

&
]

. Knee Bolstars Dafarmed from
Cecupant Lontact?
101 No
{3} Yes
iRy Mot pressnt
{3} Unknown

87, Dig Giove Companment Door Open
{uring Collislonish?

0 Mo

{1} Yeu

iBF Moy present

191 Linknown

Rt

.. dRecouiate

@
D

National Accident Sampling Systen/Crashworthiness Dala Bystem 18811883



NASS/ODS Dats Elemenis

Pt Sonident Senpling System-Crasivrorthiness Dete System: lnterkor Yabdels Poem

Pste qrew of fsclios/enwepment

P ermmmnnnnrs )

Bkewinh windshisld cantaciis) ansd the dasmnged qraais: on the ing 5 partst suting (o4, el gove
DUMGSIIMENt, SENSGs fa FEiumBnt panst ST,

Sross hatoh sosREes pointe, draw apider webe or wey sthet wukstatien s may De SpRopHists.

Arsinintn the Coniacied qrae with & ieties ougn «ith A and dey on the Pointe of Gerupsnt Santart pags.

Natlonal Accident Sampling System/Crashworthiness Dals Sysiom 19811883 93



MASS/ODS Dals Eloments

Hattansd Accidert Sempling Svetem-Degshworthiness Dats Svsteny: Intarior Yelicls Fomm Pape §

Bady niidence
Leaeior Derupant Rapion Larvel of

Corngonmy M. i 131 Cortact
Contact Cornciad e ] Hongivens Supporting Physics! Evidence Foing

#
41

IR COMPONMENTS

ERUMTY 231 Lull Gopliter {48 Other ooy
iaa ) vl {rAy Qb 1% uilter izpscifyl:
WeZy

LODES FOR INTE

ars fepanityh

2 125 Latt mde wain Baes uf frame
& SRR Lot eidn window @are inthuding
i are of svnse o3 the felisatng:
B Bvearing whee! feanbineion fracna, ow g, & AT IATpdia,
of codee OF aki O5 Bosttter, ov roat wide 1ail,
4371 fivearing colismin, ranemIEEns 127 Other teft aide ohinot lepeaifyl
suirras ievet, athar atiachrnent Pront haader

$GRY Add on e st {6.g., (R, tene [ ide window il

: HE Gt houdar
ek, #if wondiiansst :

Boot toft wds o

0GB Laf insteernand panet e Delows 5 B0 Bt gt wodn vod
$10y Lenter instrumeant panet a0 balow P30 Right nide saing nrisnn, Boot wr Gurporrtids top
£V Rigght inetrusminnt ponsd amd belew BREHS R ETR O HRIRENS
$1RY Chove corvgravtermt dodr ight pide hundwars of AmnTeRt BL0HE
13} Hnen holeter gt & {8 IR piBsr $68) Floor lindhuding toz pant
P14 Wirsshieds innhuding ons oF ot $ight $hpiling BT Flowr o7 conente mouated
af the follewing: frarg heades, har nghd il apecityl wrmiversiasion Wovst, uluding
AR IAD piller, ingtrument panet, GOnROHS
vrirvas, U5 Blzesing senesntdy heves §E8 Hight sige welndow glans or frame B8} Fasking hrake fucalln
3 ikt sty window giove iy B33 Foor onntrals incluging parking
RN S AL Lii 0f frinre Jorweingg Braks
ot e Tulnwang: fromt husder, v, wiredony B, A CAA AR pittar,
&R IR e, desetrasrrsnt s, Of G pittay, ar suot shde vl REAR
erivenr (panastigns sids oryd 37y Jithar st wids shinnt {epeciiy: (B0 Buokiighd eur windoawd
$38) Driver side mir Dag SomnRrimen Gty Paoklght eteeugd ruck, B0y, %0
CES sidie wingdow will 521 Cther rear obiget mpedcivl
$37: Parswnger gide sif Hag
SOCOLBITROL COVET ITERIOR
138 VWhardehisld ssintoroed by evte 0y Giest, wenk KubpuUst
niiast lepecibyl A% Beds rentiaind webbing/ockis

$383 dnther tons abimet tepeaily {47 Halt reuirsint Bomitiar
SanRet Hoint

{45} Lhar somsrain? mysisin Comnanent

H fepmnityls - it} Carain
Left wkis intaries auriecs, (443 bpad rastiEent BRI 12 Peonelie
exehading hardwarg of 2ITeRR {48 Air bag lees codes “180 wnd VIFT 13Y Fonsitie
21 Ll gite husdesnrs or Beweel for infurien guetanad from s heg 1Y Urdisstwn

{ZZh Lafl A LATIARY liter CRUPERRTEINAT DOWRIGT
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NASS/ODE Dats Elemenis

Assesgment Form,

A BAGE

NOTES: Enunds the dats fov asch applicatibs front seat pogiion, The atwibute fur the varishize may be found
btowe. Fegaint systems should be assessed during the vebicle nspaction then ouded on the (ccupant

Fuutornstic Dl i une

Suptornatio el 1ol b vey Gnsneatly
BB ONNALIRE, TOGICOTME 1IBE
BT BN

Aapronnustic Iedt o URKIs
Lk

f $ Boty Gy Type
s cpripiuiionst. susitelie
Har-rnbenized eystsn
Pterizess syntarn
S3sbntrnn

43

o whRitsrnen

Rarrorogts tay gl ehouider el of
Enrnate ehassidar belt wend
ity

stk whakd wabuty seat lapanityi:

Dthnd EGIRpET Y «f BTietis huald
Lpetenre
fepacifyl;

Linnawin

bLedy Right
f Aupitability Fonction
% Deptoyment
5
v Failure
Sl Bomy Bopatare RogubaiBity Fustwthorn Sy By Byatarn Baplayismmt 434 Hly Boy Byetorn Fal?
Y3 Bat agdppedlint sweiablis W Mot ecuippedingt svalabie 3 Hot squippediet seaiistiz
{1} Aur ey {31 A hay depioved during sookfenst i3 Mo
{86 o samit of Papects i3} Yar {speaity:
R S ihisssed 12} Air ey deployed ingdeartentty just
§2% Al bug diecuniected igpasifyh peny b setident 1% Lindkonown
£33 Ais Loy deployed, nosident sequenos
{43 Al hag not seinsialiag servidaininiiied
19 Linknown 43 Sondepluyed
8 Unbpewn i deployed
{81 Al bag deployest s 2 mosuit of 2
raonnoibnian asent Bunng ot
anouarion (.., Sre, seplasion,
wiectics)
Bt Unknowsn
AUTOREATIC BELYS
Lokt Right
AeptiabdlityFunntion
# Ligwy
H
£ Type
5
¥ Propar Lise
Faiture Modas
Bakt Syatwny Proapan Vs ot Surenresdin (Sapatost Bl fuarmanetie (Pwrehenl Belt Felurs Mods:
Suwsieifivg i ssvivtion Syeteva Shswing Aoukient
0 Mot apdppanlive, sosietis Q) Mot sguippatifingt svstatnelnet sued W) Wy equippedingt syeiledielnt in tee
1% 2 puint sttt Belis {3 Awutomatic belt vesd propacy i43 Mo sutovats beft feliurelist
2% & puint suunnsic belly $31 Aunometic helt used peopady with 2y Ines wabbing {e & By vt
13} Autornssic bolly - fype Uk siild eataty weer incdsssiady
{3 Broken buakls of nduhpiste
i3 85-Fiatnis 45 1R Attareaiic Bel Lieed Fnproperty {45 Ugspur snchorape aepureted
4} A 35 bwive deetioyed o {3h hutnenstic shouldes telt worn undes 51 Dihwr anchusegs senerated fepasityh
rendared ivopntative 85555 i
19y Leoowen i4) hutorandc shoutder Delt worn buhind 58 Rromen vetracior
ook $7t Cordnation of duam upecifyl:
Bal o 5] Bustomatic het worn qraured mare 1% Lrther mstormstic belt feifure fapeuiiyt:
W Mot enuipnesinns sustiarsidestoyed Than ang perenn
a5 randEssn inonerative i8) Lag poruus of astormatic et worn 18} Ueknows

-

£
L&
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NASS/CDS Data Elemends

$

o

ol

Retiorssd Socidant Renpling Systers-Crashwortidness Dats Svetemn: intarior Yahicle Form

MOTES: Encode the applivabls date for sech sest position in the vehinln. The stivibute for the varichis may tn
found below. Restreing systers should be sssessed during the vehicks inspastion then coded on tha

Ooupent Assessmant Porrs,

H a Child safety seat is prosent, enoods the date on the bavk of this page.

i the vabicly has sutomatic restraings gvaiinble, encads the sprvopriate data on tha hack of the pravious

3852

faft Contay Hight
Avaiishiliny
ilsg

Fatture Modes

Avaiabifity

Failure Modes

Saitability

Lse

Faiture Modes

Aovaitahibity

iige

BME-GG VB ~L-RIHOMABNT -

Faiturg Modas

Manund (Sctve! Belt Svatem Rvadinbility
{0} Mone avaliabie
{1} Belt removedidestroved
{2} Shoulder helt
{3 Lap bait
14} Lap and shoulder bl
{5} el svatlebie - Dypa unkaown

integeyd Boft Partially Destroyed

i85 Bhoubler belt Hap bedr
gegwoyediremoved

§7} Lap belt {shouidaer bely
dastroyvediromoved:

(8 Qrher belt {speciivh

£9)

Usiknoren

Manual {Bctive! Relt Bysteom Uss
{305 dlone used, not aveiizble, or beft
rerpoyadifestrayed

31 tnoperabls (specifyh

Hars]
{03}
Y
{035}

Shoutder bely

Lap badt

Lap sngd ghouldsr belt
ol used - typs unknown

191

Othae ol used (specifyh

Shoulder balt used with child safety seat
Lap bafr ased with ohilid gafety seat

Lap angd shoulder beit ysed with ohild
safety soat

Beiy usud with ohibd safety seat -

IYPE SNKamAn

(rther hedr used with ohild safety seat
ispmcifyl

Linkaown § belt used

Mizmsed (Aotive) Bolt Fathwe Modes Dwring Aocident

i3

it}

po manual belt used of not availabls
Mo manual belr fatturs{s}

Tomm webhing (sirstvhed webbing ot
nciugdad:

Broken buckis o tachplate

Uopar anchorags separated

nher anchorags separmiad {specifyi:

Broken retracior
Cowmbination of above {spacifyl

{her manual belt faihwe {spacityl:

Unknown

National Accident Sampling System@Crashworthiness Dats System 18811883
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NASS/CDS Dala Blemenis

Whwn a ohild satuyy seat is gresent antar 1thg coounant’s numbey in the first row and somplete the oolunm below
the acoupent’s aumbey using the codes sted below. Tomplete & solunw for asch ohild safely sest present.

Cooupant Numbey

¥, Type of Ol
Bataty Seat

2. Lndlsd Safery Seat
Trientation

3. Child Safety Saat
Hamwss asge

4. Chitd Safety Seay
Bhieid Lissge

Chitd Safety Seat
Tathey Usage

Chitd Zafety Seat

&

o

Zpecify Bafow for Bach Ohild Safety Sest

Bake/Maodet
1. Type of Cnild Safety Seat 3. Child Safary Sopt Harness Usags
i3} Mo ohild sefery soat it €3 ; St ]
$4h intant seut 4. Uhild Safary Sost Shisid Usage
e
fif ;ﬁfﬁg;‘?)ﬁfz - 5. Uhild Safery Sest Tethor Usags
W ki N £1y1e] ¢ ke Jari 25,
{4} Boster sear More: Options Balow Sre Used for Variables 2-5
{7} Other type chid safery seat specifyh G0 No ohild safety saat
(8 Unknown ol safety 523t tyoe Mot Designed with Mamass/ShistdTather
£9; Urdknown iF child safety sest used 0% After market harmness/shisidfother
added, not used
2. Chiid Safety Seat Crinnation {021 After markey harness/shiskdfether used

- it {03 Child safety sent used, but no aiter marks
0 Ne onild safaty sest harness/shigidfiother adsed
Presigned for Beer Faoing for 0% Unknowes i harmessistinidftesher
This dgelWeighn a8ded or vsed
{01y Rear Yacing
{12y Foeward facing regigned With Marneas/Shigld/ Tether
108 Uther orivristion {speciivh: 1113 Hernesesshisgldfnther not used

{121 Harnass/ehivlddsther used
08 Unknown orieniation 113} Unkoover if hernesaishisiditethary usad
Designed for Foarwand Facing for This Unhrown ¥ Designed With Harness/Shieid/Tather
Ageiaight {231 Harnass/shistdfether not used
11} Rear facing 123} Harnessishisidiether used
{12} Forwerd {ecing {297 Usnhnows i harmassishieldfather usad

181 Other orienteion {spegifylh:
{391 Unbrdywn if ohild safery seat used

131 Unkomywn grientation

8. Child Safety Seat Makaflodet
Uabnows Design or Crinntgtion For This {Spectfy makeirnaded and ootupant rumbark
Ageftiaight, or Unknown Spe/iWeight
£213 Raar Yecing
(32} Foressrd teoing
128} Onhar orieniation {specifyh

{28 Unknown oreniation

185 Unknown if chilid safory 56t used
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MASS/ODS Dats Flamenis

Keavdored Accident Sampling System-Crashworthiness Duta Gysteny: nterdey Vehiole Form

NOTES: Encode the appliceble deta for aseh et positon i the vericia. The sttt for these vaviables may
be found at the botom of the page, Hosd restreint type/damags and seat typefpavicomancs showld he
assessed duving the vohicls inspesion then coded on e Oooupant Assessmend Form,

Lt Lantar Fight
p Hegd Rostraing Type/Damags
é Seet Typs
S Beat Performanes
! Sant Godensation
g FHead Restraing Type/Damags
é Snat Typs
:;’ Seat Performanes
£ Sast Orientaiion
T Head Restraint Typelamags
i’* Sear Type
H Zear Parformance
“ Seat Onentaiion
o Head Restraint Typefoarasgs
; Seat Typs
£ Sear Pedormance
& Seat Drientation

Hesd Hesirsing Yypailamage by Oocwpent at This
ocupms Pogitinn

) o hesd reseids

1Y integral - no damage

2y itegst - dammged during zocident
i3r  Adicwiable -~ no demsge

¥ Adjustably ~ damaged durdng sooigem
$5 Addon - ne damaye

16 Addory - damsged during socident
8} e Specityd

i Linknowsy

Feat Typa his Gocupsnt Positon)

4} Oooupam not seated oF Bo seat

1) Buker

€32} Bucket with folting tgck

33 Banoh

il Bench with separste bachk cushingg

W51 Besch with folding backis)

O6) Spin beoch with separate back susiinns
07 Spik bench with folding backis)

DR} Fedestat fi.e., cobumn supporied

3% Osher sest type fapenifyl

{10 Bow moated goed g, wB5 LVRe;
{98 Linknown

Reat Performuns {thie Ourugent Positios)
Oy Omranand net snated e no seal

$1 R sent pesrformance falfurels)

12} Sest sdjusters failed

i3r Sest back folding iscks or “seat back” falled

specify:

4y Vet wracksianchors e

(55 Dretormed Wy impact of otcupant

18 Dreformed by DRSSenger Ccompartinant
frarusion (speoiyl

§73 Combingtion of ebove (speciyn

{8y Cnhes ispeciyh

i31 Unknaen

Bea aniation s Oueupunt Fosition)

W Tlooupent not sesisd or ne sest
i3} Foreged facing sest

{2y Fear facing seat

$3y Side facing seat {nward

4y Side facing seat ioutwars}

I8y Other fspecifyl

{53 Linbnowsn

COMTALYT PATTERN?

DESCRIBE ANY IMDICATION OF ABRURMAL OCCUPANT POSTURE (1L.E., UNUSUAL QUCURANT

& Natonat Accident Sampling Bystem/Crashworthiness Data System 1981-1883



HNASE/CDS Dala Flements

Hetons Socident Sampling System-Drashworfiness Date Syatars lntarke Yebdole Form Pape &

Conplats s fadlowing i the ressgrcher has any indination that an suoupent was sither sleciad from oy entrapped
i the wehicle, Oode the appropriate data on the SOoopant Assesament Fons,
BSECTHON Moi P Yas i

Deanrite indicatons of sjiecton and body pants involvad in pastisl ejectionish

Crocunang Number

Thontion

e an ebicin lorerior SEadnhl

fiention Area

Eraction dMadivom

badium Status

Efoction {7} Bont iB) ungrat straclure

04} Complete aisution 188 Dnhar grey in.g., bavk of 15} Other medium (spenifyl

) Partist eection pickup, o, {speciiyl

i3} Einction, tnknown dogras 15} Unknown

£98 Linhantus 193 Unkoown

Badian Biglus Unvnadiately Prioy

Hiaoton Areg Einction Mediun %0 enaeid

1} Windahiglg i1} Doorfratchfiailigate {1} Opeun

i2} Laft frome £23 Monfixed roof sruours {2} Ulosed

£3Y Right from §3) Fixesd glazing i3} st sirusture

i) Loty rewr 14} Muonfixed glanng {specifyl: 9} Linknouwrn

£ Pinhs raar
{#3) Raar

EMTRAPRAENT Boi 1 Yast

Presteibs entrapaent mechamsm

Cranpnantish

ihdnyte bre webicle intavicy dlagram)

Mationgl Accidert Sampling BysienyCrashworthiness Dals Sysism 188119483
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NASK/CDS Dala Blements

pationg Accident Sanpting Systsm-Crashworiiness Dsta Syatene: Qocupant Assassma Povn

-l
3

14,

. Eiection

{0 No gjenton

i1} Complets siection

12 Pariiad efention

{2} Bection, unkamwn degres
{9 Unknows

i Eiaction &rea

{01 No ggeotion
{1} Windsineid
17} Lefy front
{31 Right frors
{43 bLeft rear
{8} Right rasr
(5 Rear

(7 Poof

18} ither grea {o.g., back of pickup, eto.}

{apecifyl:

{8 Linkoowrn

Eiection Medium

{0 No sfeotion

it Do Matchiabnste

{2y Monfisg roof structurs
13 Fixed glazing

141 RNonfixed glasing {(speciiyl:

{5} Integrad sinucnese
8y Other mediam {specifyl:

§91 Unkown

15.

. Ertrgpvnent

Medtum Siains fiownediately Prior To bmpact)
15} N giection

1%} Gpen

{21 Cloged

{3% integral structure

{21 Unknown

MOTE: Entrapped means that part of (e
pareon was Wy the vehicle and mechsnicaily
restrained; jammed doors and  immobdiving
inpuries by themsaives gre oot sufficiant w
oonsURAL enitapment.t

10} Not enteapped

{1} Entrspped

{3 Linknowen

Mationsl Accident Sampling System/Crashworthiness Dals System 18811883 1



MASS/ODS Data Elements

Matond Aocidert Sarapling System-Crashworthinmes Daty Systers: {ccupent Axsesament Form

Pagn 3

. Phamual (Acthes} Bal Sygiers Avatabiiny

i3

2.

#3r Mone zwadabls

1%y Ban rernovedidestroved
§2y Shoulder belt

Lap bul

{44 Lap and shoulder bel

%Y Belt avaiable -1ype unkiown

intagrad Belt Partialhy Destroyed

# Bnoulder bell llop el sestroyetitomovedt
{7y Lap belt shouldsr Dell destrovediermived
18 fither bl pecifyl

iy Unknoven

Marisal (Activel Be
033

Swstenn Use
Bong ussd, not avallable, or belt
vadidestroyed

moperative specidyl

:;hm;i PR

Loy bt

Lap andg shoasider halt
Bafk used-- type ufemosw
{ither bel used {apecivi

Ehouliter e used wih child safelv sest

Lap nelt used with child safely guul

Lap ang shoubder bel uged with chuld

safery seat
115 Bel with ohild sefety seat—1ype unknoen
118y {(thee bw v with ohdid safety neat

fapectdvi
A8y Lirdenoeny § Gel gaad

. Proper Use of RMarnwal {;‘Af,o.m, Holts

{3 Nong used or a0 svaiabie
it Beh used propsly
i25 Bel used propetly with chdld sefely seet

Hett Used imaropernty
{3} Shoulder belt wom andey gon

Wy

{4 Shoulter belt wosr bebing Back ov aes1
15y Bab weorn ground more s ong parson
16 Lapg baft worm on abdomen

{7h Lan bofoor lap and shoubder belt used
wnprapesty with chitd sefety seat {gpeciivi

iy Uilar anpropsr use oF msreisl Dl system
ispacityi
18y Uinkoown

fangat (Activel Belt Pallurs BModes

Ihsring Acoident

W Mo smanuat belt used

£FE R raenaat belt iadureisy

123 Voen webbing {steetihed weabbing not
Fachaed)

§ Broken buckle or stehpiste

i Uippey anchavags separaied

Vb enchorags separated spacifyh

K]

bt

i%
%

18) Droken retraoios
17y Covsbiwtion of above Bpecifyh

1y Db sl el failire (spadifyl

Linkovpen

Rl

o

b

N

. & Bag Sysben Avaiahility Function

. Police Pepanied Begiraint Use

€3 Mo spsipneding svaiaing
{9} A hag

Mo i st

(23 Al bag disconneted leneciivh
131 Alr bag not ronstefesd
g Unknown

s Bay System Deploymsnt

Mot sguippediogt seatiable

Zir Lag depliyed during 3ccident {35 3
vegut of npact)

Air bag degioyad nadvertantly just

prior v wocident

Rir bag depinyed, sooident geguenes
undetermined

4y Mondepioysd
By Lnbnown # deployed

16 Al bag deploved as g regult of 3 noncoiinion
swvant dusing sccidsnt sequence {e.g., fire,
explooion, etectrical

{9y Linbinean

. &rg Thers Ingicetions of Al Bag
Syaters Fatkhare?

€3 Mot squippedinot available
(1) WNo

{2} Yes ispaciyl

(a1 Linkssoen

Mote. See Varables 44 throagh 48 FPag
for Information On Auvtamagtic Bolt

0” (9

5 None used

11y Podice gid not ndicale sestiaing uge
12y Shoedder hell

{3 Lap belt

{4% Lap and snounder pell

By Helt used, tvpe ol specitied

5y Chilt saiety sent

{7y Other or automatic restraint specifyl

23
15

Hegtrengd, 1yse unknown
Police ndicated anknown”
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MNASS/LDES Daia Elamanis

Metons Scvider Senwiing Sreiem-Crashworfiness Dute System; Gocupant Assassrars For Pags 4
2%, Head Beswaing Typeamage by Oocupans |27, Bes: Performancs {this Qooupant Positiont
3t This Socupant Position 8 Dooupant oot seated oF ne sest
iy W head restrainis {1y No suat performanne failurels)
1) hntegrat-—no damage 173 Beat adiustors failed
{2y fegral--damaged during sogident {33 Sesy navk foldivgg focke e *gest back” failed
{3y Adisstableno damage {4} Seey wrackienchorg fallad
4y Adiustable-—damaged during accident 151 Detormed by bupact of ouougmrg
{5} Add-on--no damags {8} Doformed by pessangar oompartment rusion
81 Adgd-on-—damsged during sceident tzpacifyl

{8y Other {spacityl

13 Unsknoown 171 Corabination of shove {specivh

{81 Other {speoibyl:

26, Best Type ithis Ooocupsnt Posiiend £} Unhnowrn
$0y CGotupant nod seated v ne seat
Yy Buckst
§32Y Bucket with folding back
{03 Bench
{043 Bench with separate back cushions
(05 BRench with fobding backis)
Wy Spiy mench with aeparete back cushions
{37 Spin pench with foiding backis}
138} Pedastal (Le., nolumn supporied
1081 Othaer seat nype {spacifyi

10 B panyuntast seet e, van typet
951 Unknown
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MASE/COE Dails Elements

fatoned Accideni Sampling System-Orashworthiness Dats Svstem: Gooupent Assessment Form

28, Child Safety Beat Mahke/Madet

{00CY Mo ohild safety sem Comm
fppticable codes aee feund in your MASS CDY
Dt Collnction, Coding and Editing

{4580 Buil-in child sefaty gent

1957 Other make/mode! (speudyl

{888} Lnknown wakedmodsd
8849} Unknown i ohild safely seat useg

Type of Child Safoty Seat
{0} Mo child aafely seat
(11 indant ses
{3y Toddier seet
3y Covvertibie sast
{4} Booster sasy
Other type child safety sapt {speciiyh

1%

18}
13}

{Unknman child safety sgat typs
Unkaown if ohild safety seat used

. Child Gafety Sest Drientation

308 Mo ohid safely seat

Dexigoed for Resr Facing for This &g/ Neipht
{01} Rear facing

$02) Forward facing

(38 Other onentanon {specifyl

{0 Unkrnoown ovigntation

Desigaed For Forwaed Faclng for This AgeVeipht
{1 Raar facing
$12) Forward facing

§18) Orher soieniation {speciivl:

{19) Unknown orentatio

Ynknown Deagign se Deisnigtinn For This
Ape/Weighs, ar Unkngwe SAge/Weight
1211 Rear fgoing

{228 Forveard facing

(28R) Diher arientation {soegifyl
{281 Unknown orieniation

{38 Unhnown i child safets seat used

. Chitd Safoty Soat Hamess Usage

. Child Safery Soat Shield Usage

3. Chitd Sainty Seat Tether Usags

tote: Qptions below applicable fn
Vardabies GAIT-OATE.
30 Mo ohild safety seat

Noy Desiguod With Marmess/Bhiesi/ Tether
01y After market hamess/shizidfsther
addnd, not ssed

{221 &fser market harnass/shicki/tether used
{031 Child safety seat used, but no sfiey market

tarnass/shieid/tather adaed
Linkpown f harmess/shigld/tather
acditas or uses

e

Degipned Wirh Mernessr Rbisld/ Tether

{11} rarnessishinidfather not used

§12 ey ietd/tgther used

1181 Unksown if harnesa/shinkd/tather used

sikinovens $F Designed With Harness/Shigia/ Tnther
{21} HMemessishigidfether not used

{22} Harnessfohistdfether used
{291 Unkroown f harnessishsidfiether used

$95 Uinkiown ¥ obild safery sear used
4
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MASS/ODS Data Elementds

Hatoned Acrident Sampling System-Crashworthiness Dets Systens: Qocupent Assegsment Fonrm Page &

38, Working Javs Lot
. N " Code the numbher of days
eyl - : B, 3 [ -
34, Injury Sovedty {Poline Rating iR Twough 5O} t]at the ooupant
st from work dug o the agciden:

@1 O - Mo injur e o
B G - N injury 007 Mo weothing diys lost

b o ?‘osghie gy §517 67 days o nove
{3} 8 - Nosincapecitating injury 671 Faraly injured
3 A - ingapechating injury o g

(87 Not workingg pwics 10 setidern
9% Unknown

47 K - Ki
151 U - dnjury, svesty unkoowmn
i) Uied prior t0 acoident

5y Unknoon

‘ot
(823

. Trastment - Morsiity
0} No trastiment
{1} Fava
{23 Fatal - roled digesse {spacifyl: 38

. Tune 10 Dasth B
Code numnber of howrs from time of
deni 1o tme of death up through 24
nours. O time of death s greater than 24
hours, code number of davs, (hinte: 1 day =
3%, 2 days » 33, . ndays = 30 4nup
hraugh 30 days = 6%

Sonesfatni

{3} HMospitalization

{41 Transported and relessed

(B Traatmnent ot scene - nontransporisd

{53 Traatroent latee 308 Mot fatal
) Yreatmant - othey {ypaciy) (95 Fatal - reded diseaus

. - {99 Unknown
{31 Unknown

40, 1at Medically Baported Cause of Ueath
L. Typs OF dedica) Faciiity (hay tnitial Teeatrmyy 1 T
{03 fint weated At & medicet facility . Rosd Medioaly Reportesd Cause of Death
{3 Teauwmna senter D
:f b Hogpitat . 3rd Madically Beported Cause of Death
Wi Bedigai olinic b Code te Dooupant tojury from o
(4} Fhyainian's office novaheris) for the meticatly reported
{2 Treatment inter ot madical feciliny injurylsl which saportadly contribtes o
1@} Cther {fepecifyl: s oeoupant’s death
0G0 Mot Yetal or no additional sauses
{87} Gher rasuit {inchudes fatal ruled
disease} ispecifyl:

{a3
o

N
N

o
N

15} Llekinown

37, HMospial Stay
1001 Mot Hospitalived
___________ Code te number of days {up through 80}

that the ccoupant weyed in hoapital A3, Number of Recorded injuries fot
61 61 days or morg

i;;,gs Lk This DCCUQ?S?‘-Y L e e
i UnKawn Lode the aciusl roymber of

wjunias racorded for this ootupant.

(G0 Mo renorded injuries
(87 injured, deiails unknswn
§397 Unkrown i injureg

e oo {39 Unbrovws
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NASS/CDS Dats Elements

106

Netond Accident Sampling System-Crashworthionss Dets Syatem: Geoupsnt Assansment Farm

44

483

47

. dutomati (Passivel Balt Systam Avaiisbitisy/
Funciion
3 Wot equippadingt avaitabie
{1} 2 pown automatc belts
{21 3 point autamatic beits
{31 Avtornatc belts - typs unkaown

Naon-functional

i1} Avtematic belts destraved or rendared
inoperative

{91 Unikaowen

v, Awtomatin (Passivel Belt Systern Uss

10y Mot eguispedimot avaiiable/desiraved or
vendered nnperative

3 Automatc bell in use

}oAstoanatc belt not i use ma
discannentad, torized trac
fspucifyi

‘
A
S

i
2

sally

¥ inopasative

{2} Auronatic belt use unknown
{3} Unknown

. Automato (Passivel Balt Systern Type
{31 Mot equippedinet available
£} Non-pasiorizesd sysiarn
12} Mowrized sysem
i85 Unknown

. Proper Use of Automasic {Passive
Befi Sysiem
iy gt fereat
{01 Mot squippedinoy
{11 Automatin belt uss
{2y Autommatic belt use
chifd safaty sast

avaiable/net used
2d progerly
¢ proparty with

Arongtic Baft Used nproparty
{3 Awgomatic shoulder belt worn under arm
{43 Autormatic shoulder balt waorn bahind back

18 Automatic belt worn around more than
GG PECSON
5} Lap portion of automaiic belt wormn

on andoman

Auzormatic jap and shoulder belt or
atomatic shoulder belt used ruprnperty
writh chitd sefery seat specityh

7

i Other improper use of autcmatic belt system
fapecifyd
Linkoown

483,

Automatic {Passive} Belt Fallure Modes
fluring Accitant
{07 Mot egsippedinot avaiiablp/nst in uss

e o

£33 Mo agtomatic belt Iatlurels?

{7y Torn weebhing istretched webbing not inchsdad)
i3t Broken D latchplate

{41 Lipper anohoeaqe sepsrated

15y Other anchorags sesaraied Bpociiyl

iG) Broben retrantis

17y Corpinnatnn of sbave {spacifylr

13 Cher automatic belt ke {specifyl:
3y Unknoeen

o
23

43,

. Was the Cooupant Given Blood?

. Arterist Blond Gases (ARG - HOQ,

Seay Qrientation {this Gooupsnt Position)
{0 Socuparns fot seated or no seat
{31 Forwasd tacing seat

172} Rear {acing gout
{3} Side facing finweandi
{4} Bide fack tautwas di

153}

&

25
- a0t travted at medical facility

(631 i
16 U8 Sonrn at mediost fsciny
03- b vatug of the

facility.
197 njured,
P39 Unknown i

5

urnowD

>

Hared

{1} Ko - bisod not given
i3 Yeu - hiood given

igpecify unitsh
191 Unknown i Blood given

(00 Mot wmurad

1Y Injured, ABGS not measured or reporied

0250 Cods the avtupl vakue of thalCly
{86} ARGs reportad | HOGy unknown

injurad, deads unknown

155 Unknawn if inpured

ARE ALL APPLICABLE MEDICAL BECORDS INCLUDED

WITH INITEAL SUBMISSION?

UPDATE CANDIDATEY

MO YE
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HALS/CDS Data Elamenis

24;% Fovesny fuppronied
LB, B, 21270030

e of Trepsporistion

OUCUPANT INJURY FORM  wromacom s s

reary Sonmpiing Liod Number

Tase Numbes - Siratum

F froem the offici and o
et froays o differeny

y Dooupant njury Supphsne

ificial dats

w the avtust i
oir 00t 1o doub

H

LB igspary

Savedty  Aspect

>

(& ¥y s repost is sGtosied by B4, 22583, Tide 1, Sention 106, 108, gnd 112, W

ey noaperaion b rended 1w meke the restdts of this ats colfeviion oot momprebunsive, soewete, el traly,

yoan ey st seagsiiead 4o reponid,
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MNABS/CDS Dala Elemenis
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Injuery
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MASS/CDS Dala Blemenis

Page £

Patinnat Accidest Sampling System-Urashworthiness Dals Systenn: Gooupant lnpuey Form
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NALS/ODS Data Blemends
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MNASS/ODS Dala Elamenis
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Appendix E. CRASBHPC and QLDMISSPC Summary

CRASHPC io an acronym for Sabspan Reoonstruction of Acclderd Speeds on the Highway,
&5 #x name implies, the CRASHPC pragram is 2 general-murpose personal somputer
program that can be used to estimale vehicle speeds in raabworld ascidents, based on
shvsical avidencs obtainad by an accident nvestigalor. The cbiective of the TRABHPC
prograny is o provide a standardized and objoctive means of inlerpreting the physical
evidenae from this scans of an aslomobile onllision.

Twi separate and independent methods can be used o estimale the change in vehicle
speads exparienced by the vehicles, The fivet method makes use of rajeciory data and i
basad on work-anargy relgtionships and the principie of conservation of lingar momentam,
The other method makes vse of detalted measurements of the struciural deformation of
pach vehicle 1o arrive a1 an estimats of ths enemy required o produce the obgerved
vehicte damage. These two maeldnods can be used (o check each othgr, since they should
vield similar results ¥ the user possessss sufficient information 1o use both methods hally.

The CRASHPC program is a simpiified mathematical analysis of automeblle aoniderd
evanis. As s the case with any such analvtics! procedure, certaln assumptions have besn
made o reduce the complexlly and the operating cost of the program. In some partiodlar
cases, CRASHPC i not, nor was 8 intendhad t2 be, g high-fidelity coliision sirmuiation
srogram. in most accidenis, only g minimeem of dala are gvallable, and even thess data arne
oy available second hand.

Bayond #s use by Faderal Governmernt sponsored researchers, DRASHPO has become &
popular tool amorg reconstructionisla involved in litigation, and much of the oriticiam of the
CRASHPOC progrem regards s accuracy in such applications. CRASHPC was intended as
A stabistical ool to identify and isolate problems in motor vehicle satety, not as & simulation
program, and it should be used accordingly, Often, accuracy probbems are the rasult of
appdying the CRASHPC program in situations which viclats, 1o some degres, #s
ndamental assumplions:

o §f i @ two-dimensiong! program.

» it simplifies the characieristics of vahicles,

« i agsumies that st some instant during tha knpact both vehicles have & common velocily,

» # asesumes that the vehiciss spin oud {0 rest with constant rolling resistances, no gotive
stearing, and over a singls fction swiace {3 secondary fricton surace may be specitied
in the {rajeciory simulation).

The above assumplions maan thet ine program annot be used fon roliovers; sideswings;
severe gverideiindsrride crashes; nonhorzontal collision forces; or collisions with lange
frucks of trains in modion, yielding ohizcts, or padastians, bicyclisis, or molorcyclisis.

The nyssiryg vehicle algorithm (CLDMISEPC) methodology it based on CRASHPC.
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Appendix F. Harm Definition

“Harn” s a concept developed by Mallians [1] for quaniifying, or normalizing, the relative
corsogquences of the tal estimated number of crash dealhs and injured people. Hann is
pommmonly used for prioritization in crashworthingss progran pianning,

Harm attributes to each surviving inlured person and each death a quaniily based on the
cosis (excluding propaty damage and travel delay costs) assooigtad with each death or
imurest person. The cost quantiies are obigined from National average cost estimates fof
imured people. Matinnal Harm estimates are developed by mulliplying the frequency
sslimaies of the incidencs of injured paonin ot sach sevarily lavel by the unlt cost astmales
of the averans nsses for that sevedty of injury. Thase Yigures are then summed 1o arve a1
annual Mational Harm gstimates,

injury coste are estimaled in acoordance with the Albwevinied jury Soale (A5} of s
grades of increasing threatin-life ranging from A5 1 {(Minor 1o AIS & Maxdmum), Table F1
prevdides the latest “Economis Harmy” figures associated with the maximum AlS for a given
srash victim using the latest NHTSA estimates of soonomic ©osts and injury incdence.
Taie FE provides Comprenensive Hamn figures that include quantilies representing values
for paln and suffering cosls thal are exciuded in the “economie” cust schadule,
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Harm Defindtion

Table F1, 1830 Bronomic Hamm

Survivor's Marm {4}
Baximum &S Unit Costs {23 incidence 13} {Biflion Doliars)
i ditels % $3.004 5,617,228 $14
Moderate 2 528674 568 880 $13
Sericus 3 L8825 186,110 $14
Sevare 4 $154,881 21.756 £3
Lritical 2 3583 811 11,388 37
Fatalities $683.820 “44,553% $£31
19060 National Estimate of Tolal Economic Horm £82

“This number was ohlained from the 199¢ Fatalily Accident Reporiing System.
iy per ¥y

Table F2. 1880 Comprehensive Hanm

Suryivor's Harm {4}
Maximum AIS Unit Costs {2} notdence {3 {Bilfon Dollars)
Minar 1 SEIB0 5817228 %28
tModarate 2 $107 658 53645,8« $61
Sarious 3 5403,310 180,340 &7z
Savere 4 51,017,331 21758 $22
Critical 5 $7,182 648 11 ,336 23
Faialitias $2.820516 *44,531 5117
1050 National Evtimate of Tolal Comprehansive Harm $324

“This number was obtained from the 1890 Fatality Accident Reporting System,

Reforgnces
{11 Malliaris, &, A Search for Priorities in Crash Proter tion, SAR, 830242, 1882,

(2} NHTSA, The Economic Cost of Molor Vebicle Crashses, 1980, DOY HS 807-878,
Tabig H15

(3] WHTSA, The Ecanomic Cost of Molor Vehicle Crashes, 1990, ROT HB 807-876, 9782,

Tabie 1-3 {1880 inclkdence figures).

[4] NHTSA, The Econoavic Cast of Motor Vehicls Crashes, 1980, DOT HE 807876, 8
Tabis -1,

11

o

o]
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Appendix G. Statistical Methods

Three gapects of the NASS/ODS statistics presanted in this report are discussed in this
sppendiy. These aspacts aral

= The univariats impulations of missing data
« The annual weighted average counts for the 19911883 petiad
s The sampling errors for the weighted average courds over tha 1881-1983 period.

The method for producing sstimates fromthe 199118238 CDS data is 1 use national
ratio-adiusted weights, These sampling weights are appandsd 1o the CDB dala on the
glectronic data e, By summing the sampling weighis that have g cerlain characteristic, an
satimate of the national tolal for that charactenistic can be roducsd.

imputations of Missing Data

A univariate imputation procadure was used io impule the missing (urdknown or uncaded)
data for crash mode {Tabies 2, 6, 12-22, 32, and 33 of this report} and seating position
{Tables 4, B, and 25}, The uss of the univariate impulation procedurs is lustrated hare,
using the data for cocupand seating positions in wwad cars (Table 4}, The wocsddure
distributes the missing values of seating position according 1o the propontion of alt the
known values {excent drivers) of the saating position, The impulation of missing values for
the seating posiion of car ocoupants in the 1981-1883 parind s parformaed gs follows,

The distribution of the occupant seating positions i towed cars in the 199118383 perind
before mputations s

Car Oovupand Pereant Sount
Drivers 5.4 &,060,882
Right Front Passengss 215 2008132
Seoond Seal Fassengers 112 1,008,504
Ciher Paassngars 1. 288,907
Lhrbinown Seating 0.4 4,758
Ungoded Seating 0.7 84,413

Tedul 6.0 2,283,178
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Siatintical Methods

i was decided to impule the missing (unknown and uncoded) values of seating positions o
seating poskions other than drivers {ight front, second seal, and others). The distribution of
gocupants seated in thess twee sesling poshtions g

Lar Oooupant Percent Count
Hight Frond Paasengais 2,008,132
Sacond Sunt Pagsengers 1,838,808
Other Fassangers 86,932

Totsl 1000 4,831,872

After nputing the missing seating posiions to ingse three known seating positions, the
distribution of alf cCoupants is:

Car Qecupand Paroent ount
Dhrivers 6 0BG 687
Hight Front Passaengers 2,037 597
Secorsd Seat Passangers 1,074,861
Othar Passamyers 106,088

Totsd 100.8 §.282.178

The saating position of the car ocoupards i3 presented in Table 4 of the report. The missing
data for the seating positicns of light fruck occupants wire 33;{‘3%:%33,‘ imputed. The seating
positions of the Hght ruck oocupants are preserded in Table 8 of the report

Annyal Weighted Average Counis

The data presenied in the D05 repot are for years 1981, 1892, and 1993, To compule an
annual symnany of ‘mr« 3 yaary rj&ia ths weighiad averags pmc&sﬁwe was used instead of
a simple annual average. T b weitied m Ageteld ;-”{"‘E:L;:ﬁe was chiesen o accound for the
differenoes hebwean t?’ze distribution of tha diates in each year The use of the
weighied avems}e procedurg is ;iz,sim:ec LSiNgG me data for crash-invadved towed cars by
weighi olass {Table 1 of the reporn
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Statisticnl Methods

The distabution of crash-involved cars by weight class in each vear is given balow.

1881 1862 1983
Weight Tlass Count Peroent Sl Parosnt Count Parcent
Smalt {2,500 iba) T4 B0E Sa7 855,844 35.2 §42 415 A2E
Mid-glze {2,500-3,004 s} £93,873 308 £45,863 345 '?GZ,&:‘»O I
Largs (3,000 e T45.947 3584 S48 502 28.2 73,6358 284
Linkruown Size 37778 1.7 2% 54D 1.4 32 367 1.7
Toial #ETG 408 000 1,871,148 14400 1,858,817 ELs AR

The ratio of sach year's count 1o the total of the 3 years’ court is given below

Weighi Class 154914 1982 1853

Sinall (22,500 e 3083 0,522 0,314
Mid-gize {2 500-2,000 ibs) 3340 3,348 {3,344
Large {35,000 ibsl 0.418 0,265 0,300
Unknown Size £.414 0,237 £.555

Tnese fractions ware nwltipied by the coresponding weighted counls v oach year o

aégu b ior ditferences betwesn the 3 years distributions. The annusal weighted averags

apiained from sunyning the adiusted welghted total count for the 3 years 5 compansd I8
ihe simple average in the fodlowing iable:

Totai Snnual Annusi

Crash-lnvoiyed Zimple Average Waighted dverags
Weight Tlass Dot Paroent ot Parcent Count Porgent

Seraldi {{2 500 s 2,044,188 338 651,388 335 715,301 33.3
Mid-gine {2,500 <03Lz trad 2041 538 235 G40.512 335 712,37 321
Large (>3.000 hs) 1,815,684 314 538,381 F1.4 537,806 2.0
Unkno‘m Lize 91,188 1.5 30,595 1.8 33,448 1.8
Total g 591 572 ERsERE R E R GG 2,148,028 1000

The annual weightad avarage of the crash-involved towed cars by weight class is given in
Taa § of the report
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Statistical Methods

Standarg Errors of the CDE Estimates

The national estimates produced from the CDS data may difer from the frue values,
because they are based on a probabilty sample of towed cars and not 2 census of al
grashes. The size of these diferences may vary depanding on which sample was salgcted.
The standard srroy of an estimale is g measure of ihe precision or relighifity with which an
estimate from this particular CDS sampde approximates the rosull of @ cansus.

it is inpractical to compute and provide a standard error tor each astimate in this repon,
instead, generalizad standard erros for estimates of 1oials are presenied in the follovdng
twe tables dor vahicle characteristios {Tabls 31} and for oroupant characteristios {Table
G2, The generaiized standard error tabies w re procuced separately for the vehicle and
pocupant tables, using three ataps:

1. The standard errors for selected estimates in the report were calculated using a Taylor
sarigs approximation,

Z. &r equation that best 1t the standard errors was found using regression lechniques.
3. Approximate standard srrors were generated from this equation, and the generalized

standard enror tables were produced.

Showrt iy each tabde gre the values for the astimatas and an estimate of ong standard grror
for that value derived from the 1961-1993 COS data. By adding and sublracting one
siandard error io the associated estimate, apprimate 88 percerd confidence intervals for
an satimate can be created. Tha estimated annual averags number of smal,
crash-invalvad, towed cas is gm: 1 in Table 1 of the report as 715301 cars. To caloulate
one standard errer for this estimate, use Table G1 in this gppendix. Since 715301 doss nol
&pp#m i Table 31, use insar interpolation from the slandard errer valugs Jor the
gstimates 700,000 and 800,000, Cng approvimate slandsrd error would be 42,148 + 678 =
3,3 B27. The confidence interval for this estimate wauld be 715301 & 42,827 or 672,474 0
EERYAR

The formuda used {0 computs tha stay :i j grions 5 presented below each iable, More
information on standard error astimates can ke obtained from the National Senter for
Siatistios and Analysis.
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Siatistical Methods

Crash-dnvohved Yehicles Cf‘aamﬁz;?;;zi? Exthnates and Slandard Emrors
Estimate Slandard Errar® Estimste Standard Errers

G4 &0 100,000 14,864
ERGEE 1,000 200,000 17,262
5,000 2,473 300,506 23843
16,600 2,822 400,000 EREA
24,0600 4,214 550,000 2,896
30,000 5,284 S0, 000 37,585
A5 GO0 8,254 700,000 43,148
54,000 714G BOC 000 48,565
IEREEY Y87z BOC, U005 54,927
FO.000 8,783 1,006,000 85,148
803000 8 822 1,400,000 58,382
40,000 10,254 1,200,000 $3,515

Yup . e#rb{ain)®

webtssre:
@ = 582438
howe 002771
* = estimate
BE » standard grror.
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Siatistical Methods

Tabls G2
Crash-involved Gocupant Chararisristics Estimates and Btandard Brrors
Estimate Standard Error® Estimale Standard Ervor®
5040 350 100,500 783
1,500 481 200,000 12,130
5,000 1,061 300,000 18,7186
100060 1,870 AG0,G00 VAR LY
20,080 2,358 30,000 25,412
30,000 21140 S30,000 25,828
A0.000 3,747 TO0,G00 33,792
50,000 4,265 A00,000 37,914
£0,000 4,674 G, GO0 42,008
70,000 5,882 1,000,000 48,072
80,000 &, 108 1, HIO 00 54324
40,000 6,651 1,200,000 54,153
GE . B -&b{tn{x}}g

whisie:
@« 465578
0= 003188
¥ = estimats
5E « gtandard ermr,
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