
'w7

' *
!

6 9 - 0 7 - N 0 9 - l t 9
- 7

: e: nob€:-. !. f 'tacl.e a-r of llL S' Eerk)ey, Dcaitvr:ti ' i3ci:Fal" Or

Aqas:  \ ,  19?f ,  I  rc ie  ar t  a l l lda l ' : r  concetn l ig  in? ptePr:at lon l5o: :  = ' '  5up:r -
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ta:Lec liaterlal,! supFottlj l€ '-bc P:bclPaJ' assu'Pilons crd general D'tlEdoloEr oi

t.ha: sius'y ve:c then r).'rd e:' Pr?PatatLon'

The a l " tachcd rePor4,  r  ent l ' . lod "Rls t tak"  S} l tcr !  ESfcc" lwless" '  con:-

r r t ! ! * . <  + h ^ . F  - i r . - t r ' 1  . -  
' f  

f e v  @ r : l . v t  o n  1 t s  c o n : e n t s  a : e  l . n  o a d e : .  l 1 : s ' " ,
.,he os.ilDatos o f l11r!r aaved shovn L:: Fi4r.rro c /l caC I dj.:'fcr s1:dt:5' !: 'otr tha

os'.1!a'"os sei to iJ, in or:] o€lle: I!Pl-. becanrsc 1'" vE-s detc:d-'red jjl the cou:se

o! trEpe:Lry 
'.!1s :€Po:t tha'" ol,:: '.re!'"rnt of Lhe =rl' '. lpie LEPac " accldent placod

+,oo 1!,:g e a po:tloD oi thc f atal'l '. le: Ls the fs:t 1-ac'" '

Seco:d, lt shouLd be urda:viood that ca'1c"rla'"Lon of t' lcsc rf :iDa'" e! r 's

bc.sed on test ejrri de:!g:r <ia"e dc:lvad frctr a)Pe:l'Elial desl€ns pr!-da"L'u the

co=u-,a'. j.ons, vhlcl: tr- cctolctcd l-': iufy, 198. l ' itus the hea! a'nc c-5ost ciecel-

ora-.1o::s essuEd tr be e+c:lonced tr aduili-slzed oc'uPants ware cic:1ved f:!E te!'"

da',a o: El: be4 eysio: oeslgn" c1.,tt "t 1-u the pc:joc j� a5ua'ry t)rror'rg'r Hc--ch t 198 '

:a!be: the.n '-he 1a'-:: aesJgis thal bqvc beon dove)'optd to reduce 't '\c loads L-r?o se c

oD s'.r.C:!E c:rsq:e:: f o eplolaen'" of the al: bog ' Test resul'"s 3bov. the'" B con-

3eqrerce ol '-tt= reieslgn ol :-fr" aS bag sys'-eE ba: bees to l:rclease "be cjeccle--
-" laE ex-ee:ierceri Y,' ao'.:l---s1:aC occ:"':e:ts. AcccilrgLy, the c:'"1=l"e: o'f l1ve:

sesed lry e': bag systa= t-end +,c ove:s',a:e '"he efi?cilvesess of sucl sts"eEs bs

tirc't E:r :cv deslgred,

f'he a'-'"ac5ed l€po-- vas p-:c:ed u:rdar <t sut€-'i'!ion' r'ri i bclleve

tha ' " : t  iea: ly  e:c  acc: ;a ie1; '  - f lec:s  t5e b4513 fo:  the e3:Lt rates set  io-h b
'.,ne r"F:', a',',ached to ry cj:j,da\1-" o: /.uE!e'. lr, 191-
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t r-'D"r rrr i"? 7 n It

Thc acoaral obJcctlvt of tho stu{y rtPoi'cd hcrt vas r 6FrehoD6lY!

rss.ssDcn+. ol tlc:-o.Jr.r7i-Jt"i"t'o"tt"!ii i-"f 
iellous auto@bll€ ocsupa-1L !rJGtt

I rs i rab. ,  rys ' "6Es,  tocrud1n€ boP a:dat lng.  u ld 
\P! !Fo!cd - ry : lY I  ia  ?: . * t *

ie 3u::6 occuPaa: pa:tlcrpa"ion (ac'i 'r 'e ay:t'cas)' Fr of vhtch do rot (pa-:alve

sTstos), ald lou "Y,tot' '"tti ' Uo',.ir ac'"lve and.pa::1we cloD'nt5' A'g anaf,Jfs!: of

dllferoat avrtoEs "r"}trft-i;; l-' uti"llt c:1tc:loo r.rrd the s a:o baslc ast':Fllons

s.\cuJ.d oEhanc. coafldcncc L tr,. -=p"ratlvG, lj -l tr.tu absolu!., naturc of condu-

sloos about tbo offoctlwcncst of uro ry!ta8^6 '

rhl-! Fport coDtalrs a oaln bo {v dlsassLrg.g: -do1 :t:!-T.g"""t"tl4
tbc rasu]..a al,ouS l'lth tb.T]ria, Ur-"ui*". -Ln1id1tton,.r 

slEb€. of-tochn{caL

apcodlcos a'! lacludcd "t rJ-o""LiJ L o"t^rr tlo r:ndcr\rln€ !-! r\'ryt1oru EDd

co:+tat ioa!-1 PFcodura! iti "nrJ "*taT:i ll".-dd' 
pa:a'aotcrc vt= dcnruIopcd'

Eacb appoodl-x la ror"rancii ll tbc eal-o tort a" Lbe ilse thc rcl' gta:t to c5'alq'uo dG-

cclb€d 5 tbc alrP.sdJir iJ-af "*"ta' Thuo ' 1J the nLn t6x" !! :cad tY ltaol'-! a'rd

tbe apparclcea drc4a*"l, i i"l: '"d:tgt cf'the,iudy and "ha gooo:c'l ou"L-1lr of the

lE..llo d r:rod rrlll b. --oJia. Ol tbc itho:' ha'ed' ao-m tcadors v1'J'! b-dopt'!' 5t!':'!s:

L'i-11 var'- t! reY'iat,/ "o." 
-"frtaG 

- f'" fo :oferoocod b '"ho la5 tarl '

I1fleca -tt::abt sylt'Es r'ro:c studlad' Thc d:1vor-!:'ll3r glt* *

asgsd '-o Mvc Plotcc'":o; d;i-" tblte -gtor!a"lo!' cnorgr-r'bao:bbc-ll/A) rtacrj'og

efis, .A, Eorc ca4Iot. 
';";;1tj"o 

"t irre clrs"ia=lstlca of tlls !'/'t cotua a'd

tb? F!=ast tvrr"o t"''iii;'"iii;-;";J :'' rt"o coc'-1oao of t!J! r€Po:t' Tb.

1g systass car,egs:lrcd by-il.;;r"jra "o.1toulo tl o:cupa-a"c 1! cach scatod por1'"J'on

oi' '.!e &:'.c=obJ.lc, r're -B"Gd b'Ios'

1. Lap BaLis Only: 5 lap bclta, oDc fo: cacb saated posl'-loa'

2. P:eseoi fia-:oss CofiSrratlon, Cusrct'- Ucbbllg: 5 LaP b')''-9 Pfus

ehoulder bcl'.s fo= &1Ys: a.ri rlgbt-Cro!'- P.rllcD€et'

3. hcs c::t li!-!c B I Ca!-il4rE&'.1o4 t CoD.strit'-Iblcc vcbbl'E'

!. .\cnt-Scai A1: 3a€ Sytte:: .AJ: bags for cantar and :15h'"-'lnont

Passcngcrs '  J  ! 'aP bc l ts  LD l€as acai '

,. Proai-Soat ll: Bag Sys',aE yl'-b Lap Bclta:- . 'Lb brA! fo: ccB'-or

&1d:l€b'!-JrD', P&escrge:! Plus 6 l'!p b6'l--s '

6. I:on" rld Raa--Soa'- Als 816 Qya"ca: ! a1r bcgs for dJ occupaata

trl'" d51?r.

7. Iron', !:rc Rra:-s. a+. 1l- ls€ qrltco VltI lap Bclts: 5 al: b'93

plus 6 lap bolta .
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8.  i l lgh- i=pact  ! r ' : : l :  f tPac ' -
arrd rlght -ft'o:tl Dass , nge;5,

9.  l i lgh- I r7act  !ane]  " i i th  Lap
ead r lght - f : 'ont  Passengert

1C,  l {1gh-1: :pact  Ps: : I  Front  and
rIJ. o c crpa::'.s bJ'- arlvar.

1 i .  l { igh- Ia;pact  ?- : ) '  i ron ' .  an i  3 :a:  Scat  Hi th ;a i  3e1:3:
: ro i : l  for  a1.1 occroants bu:  d:17€r  p lus 6 lap bol ' -s '

12. liarne:s Sy:te= Fo: lJL Occr^aor'-s Bu" Dtiv?:, Cu:::nt thbblt\C'

1]. Harne:s Sysle. for tl'l Oc cr.::an'-s But Drlve: , Cons'-alt'-!orc: Ycbb55 '

1\. Harness STstc: ior Al'1 oc cr:can'";, Cur=:nt V:bbi:tg '

lJ. Farness Systa For All Occlpa:rrr, Constaat-Forcr 
'i-abbl:rg'

S. ' lect {oq 0f  Tte Banefr ' "  Cl l ' - r -Jor

Ine beneil'" c:1t::lon us:d !t thls study sas "he n"lrbe: o! Fto: vehl'cLe

Jatc-l,1tles l.5o::g tErrasr'ralned' occ-.r-oaats vaich vouLC b: avolCed tFou5h use of a

saie-.:; ::s'":a1:'l ryst=. A:'.bougb e ni=b:: oi aCCl'" tcnel c:1te:ia bcc-o-'"lng

econotrlc conslCe:a--ions !::i casu;]-,les olb:: '"han faiC!:1es cor.:LC have boea ln-

cluded, thls e:elysls ves :ad3 rt:j,ctly 1: te-:s oi l1ves saved, fo: '"he lolloulltg
t e 3 s o n s :

Th: .i '::o i:o: fa'.aL:'-l€s to 1nJ'sies a::d/o: to doll'ar-l 'oss cs
a c:r,tsrLol raulC be a large o::. Analysls ll1 te-s of
fateLlt,i:s alone Ls co-lox urd difilcuJ.t; ccrsld::a'"ton ol o'-he:
c:L',3r1a noi onIT r.rou-ld lnc:eas: tbe I'n'.:1cacy:a.n1'1o13 bu'-, 8i tbe
5c.Ee tlle, uould dec:ease cnortcusly the valld1t1' o: '.he nrcossa::i
cssr.=?tlon5. ?tjs :-n'.:oductlon oi nore-que sii cl3:-re c35r.F'-lc=s t
;.ril le e>oend1::€ '-be saope o{ alCysls, wou.l C :iuc: coDslle-b}y
i r :  cc: : i l icnc:  v i ' .h  vh lch th:  e : : :c1uslon:  cE b:  t : "a led '

l:ong other Cvll:tageg of coaslie:i:rg only 11vcs saved 1s tbc
ura.=blguity cl !!.rs:1iy-ar occ=sJ3t ls ellh:r deel or not dcad.
The sc.ae .iLne11t; ca:rnot be a3!cala'-ed vlth nor-ta--eJ' ft{u:1as.
i..o r.=:1v::se1J1 ac:::'.ed scale oj 1::J u:;r sev::117 hr.s yei b:an dc-
velo,t'ed. .l '"l:::ni 1,o rail C:.jie:'3n'" inJu:i:s on soDe scal'e ol
'-:ar.:=a j.rrvoLr':s :1:het the ajoDiron of a:r ods'.ing, ques'-Lonlble
c:a-Le of lnJu-1, o:"-h" cons',i)-.1o:: oi a n:r s:a]:. D:vclo:ljrg
i - { r - ' - ? ! -  j r .  . t : \ . . . , - <  r  - .  be . ; on i  . . h "  sco : i  o :  ' " h i s  s ' . ud : , ' .  Th :

;:obler :s l\:---b:: co:for:nd:d F "h3 neces!1:7 o: :iclujinE fa'-aJ'l--i
^ i . h a  i F { ' . - .  e - . 1 a  T \ :  u s a  o j  e c C n o = j c  L o s s : :  e  c : 1 ' . e r i o :  5 -
v : l ves  es ' .ab l : : : . : rg  a  io i l .a :  vc ] : r :  3or  e  l1 le ,  c5o :1 i  o ' - : : " : -  : : : .?s ie - - i
: :oced ' : :es1  s : : : i r  c : : : J ; , ' : ! s  :s ,  c ; r ln ,  b :yonC ' .h :  s=pe o l  i .h :s  s :u : : .

ie:ista.n'. lnstri:e:: f,g.nei iar ctn"er

J iap beJ. ts  ln  rear  scat .

i : l :s :  IEtpact  t i : : : t tJ ' .  panel  fc :  ce: r t  or

p l  us 5 lap bc l ls .

R.ri Sca!: lEac':, : 'e::'stant po''nc1 fo:

I!:rrac', r 3s t s'.a::i

:

i



fra hlghcr rcll rblllty of frtrllty dlta gtovldc-r. eddttlonal'

iur t t f i "o : l rn  for  l ts  q56 !oac '  Eaaont la{v r 'J  lho lo t 'o :

i.i i"r " 
-i.t. 'r:lt 

c s r*r.lcl occur ato couttad; iatrll iy 1! Dl

a cond-j.tloa ,al"l ."tt bc fatcd or tDt rcF!1c-J for 1-ngurr'rcc

;"";;- fre sorlruancss of Llra coBtaqlrcace! o'l a falal

accldcDt al. sc anba:lces tir' ] .tc)'ltrooa "hrt t':rc aceldon" l:-

vlltl8ator vl,l-] bo coa:clastlo''ts IJ: co:-! a ct l-06 ihc rolnvt.lt"

oloccl of lD'for.latlo n atDut L\c accld€n!'

ll, attc+t sbouJ'd bc:nado to d't3nlD6 lhs bonoflr of a ctEbln^'- Lo D of

FestrElat t;'stoEs by ""-";fo-L;iit"- -oettoc sGPatat!15 for oacb rv"::' Tho

popuLrtlon of }!-vas ranrd by 6ach ttstto tT ototi"p; l.rr thl6 t1!! 
I 

"Yq $"

scparqtc boooflto coartriulis 
-oirrGitog 

"- r"t"Ltti rcro tha.o _oDcc. 
I-D otho: !!'"u-

atloD.! tbo cotrbliatloD "l--yit.r" qy laisrac.. to trrcd.rco boncflta .rcr cdL::€ tle tlll

o! tbs bercflts tor cac! "y!i., -*'rasr.d rloDr. lbr o:r:=plo, thc b'cno3j't oi dlag-

o nal. ha:aoases alonc r,oul,c bo al-ol,lrJ, but vhoE colbLocd wtitr a lap b.tt, +'ho r"5':l'"-

lrrg stsra= b€ctus 6r'.Fil\' booofj'elal'

. :
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? t o t r o E a j o r t E * r l r r t h l : ; . " u { i w c r o l ' 5 ' i ' t o d c v o l o p e c s E = D n
satlrod of alrlgnbg an cif octlv":rasr vrluc to ary utto:o blJ o'o c cupa:'-. -rtl ' l Ft

syst.: !.1d r !6condr 1, coEPGrc onc. tls"raL:ot rysi'oo rl:h asthor oo tho basla

of nu:b. r of oceuPsrt 1lves aavrd bt rPPlJ1..rl€ t}tr cffcctlvanoss valuc ta fa'"aJ'

a c c l d l D t  d a t a .

Ito fbst !!.s},' va.s accorillrhcd try ustrg uthoaatlcal pdcls' Of nccor-

!lty, thc aFFrc aclr r6quh;^.h6 fo:-rla"lol of a ir*or of as tl4tloD't ' Ilcu€r€: '

caci rsn=Ptlou la c.nttriit 
-ioJtt"o 

e ef t' hs?r obrt'l'us botu:da:'1os and ls

:-.'1"v!d coE?16tou 1r' terai of tho ltP}lcatlons tbat r-rsr4ilon bolda. fo: tbo :c-

r,.l.ft " ol '.ho ctuQ/ . lfbcctvor a{7 a-!!!qtlon tcnds !o farcr ono }oltrallt ttstol

oycr a.Ft5or, tb1: fAct a.ud the rcaloD! tor lt a.I.! 'Dl-olod out'

:\voa tbougb t'trls aFF'o rcb to d ct enl-uLrg rlstlt t n+e. cltoc'-lrrulcas ls l1:o-

1'"ed p:5clf,cgv t"-!l-ogi;-6ac*', f)sa'"r'l ty7e. col!!:1oos ' ltc d cvrlcFccr'" lo :tg-

r:lllcrat and ti-LL b" juii 6i"ri"a :-o trrc no*" lccttor of tbla FFo:t' ' ldlch l'to

.Jeals v1'.h s l-Eg1G.l-P{c' i"iJl'"f"". Tla sl.oslc-lrPcct ' }ont E-l coll'LlloD ls L fa:

thc F-atcct plodtrclr "f-;;;;U; oeanprnt-fa1'l i"lai, and t'ho appro acb dovo- cPod

yoofao, E-'r olgrn{ zcdr E t;dlcal vry o! assl€rdrg t}o offoctlvonosr of a r€sttt.j '.oi

ll1 Frt€r"ctil!€ LFact fai'r rt1r3.

lbc accond !a1o: task vas ae aaal3rsls of lccldcat data to dsle:l:ec tbc

:-l,a'.lyr i:equeney rd''.b vlch the tr--lour H"uds of fatai' aceldonta ocar'

1\'s trajor tc!:rcsc of accldcot datg uct! u!rd' Total acel'dcat fatallty

data yrre c:evn lrotr ao.'i"o"r: ol .-1. tt.tto oal Safeiy Cou:clf for 1969r. the latss:

yoa:' fcr vnlc-t a :eporl las'beer Publls-hcd. D{ s"rltn:tbn of f ataU'"laa tY tt?€ of
-accldr:'" 

wa: deve),opod *t-og a":.'p:srldcd try tbo Altotlwo C:asb !':Jury Rrlca:cl

actl1.1.iy ol +.ie Coritetr lerinauilcol !atDrato:'. Altcr ar: cflcctlvtoosr lr-luc ras

ee.lc1rlated fo: eacb -ttr"llr I tyito "tuCfoa, it rr"a alFltod lp ca"b tJF of fatalltT-

;="0u.1"5 aeclda:r.- a.. tireEq'essy r{u vblch cach oco.rod, t}rus indlca'.I'g 11vt c

sae€d :! .-bet .,)?c oj ac:ldert. ld.rr ng 11?16 aavod Ia oacb tPo of acrl'dclt rboEd

total lj-le s a;:Jrg s fo: oac.b :ostral:.:.

+
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ltc grurtal rPPt€tch talcn !'c tLll rtudy l! outl' l j lcd b'lov; d!"^lfs pf iho

oathoC r{.l bo found L't rPP!€p:ltrto rc:"losa of thl! rtpof"

- 
lbr cacb ,rstrrjst llsiod alore, aatbona'"lcrJ, EDds]l-u€ of tlr.occupa'ot-

rt stralat-rzo.bLc16 rtsrc: oatabllshod ptcot!a.1 hoaC ard cbcst dicolc:li l 'o. o! thc

occupu.rts ln a nEbcr .f ;;;b 
';at[crtr,cd_ 

e -rsh lltuqtions. Hr.=ar_tp f cranco fo>

EifatloD! vcr. ulcd ao -rG"t-6ci" oic"icr"tto* ratt off'ctlvanrrs. va-luca fot rlc'h

.rash lltuatlrn studlcd. 
-rb;;" 

offcc .rrucrc J;"; releh r€!l.c'- t!",ab!-lty o3 r

,6st!r,5t t ravE Ilrra la cach glY^D C...r.' :rrtuairo", *to thon rpp):!od to accldca'.

data abor,'1-o6 tho rol.r'.lt! ;;S;";; ifletafrtfoa o"ci-l'trg !: croh suc:r !l-+"uat1'or'

Ihle garc tbc nlrbor or tlosc 
-fatrU"1u 

vblch rrcd'd rot birro ocgus'od hed thc r>

s-"raLji. o,/rrrrn b6!B *"0,--!.tl l.g-I" i",rrto ror .u lttuatlons lcrda to an one:tll '

astL:lalc o! l-lvcs lrYrd tst cadr rcc',:r::t I t'\lD tcc'b:'!q'ro thus. frovldl1-r d!:cc*' cpe

pariroD of ',bo lljt-!^-; ;;;";iJ or "l"l of thc f5 o ecr'rpa'ot t!rtrr1r'" svrt c:t'!

s tudlcd.

ltG C4ri?utc Slsrlatlou of tb' ArloEobll'c Gluh Vlctls (1) t drvolopoc a+" tlo

Corocll tcrcoautloat !"!";t ;; ;r u-a fo" a!! r!a[r'"fo nc crocy'' 4i6 'l: b& '

Sincc thc co:ao].l rpdcL do6! Dot Fc r.:iv l.DoluJc rD .s ba€ !j.E!i']rt'1!!' ErD Lh c: t!od!1

dcvelopad ospo clallJ rorE !"g ifif r'G o. T!."""d' 
Saogo o of o carPrrrt !1106 !'Dd

c-ash lltuatloDa lfi?G u-scd as llPtft! t' boti pdcLs'

l r * .n  T6 l  . 'nF^ .jjEr.Srr-

Lf.ct1.rrD.u e1lu6s ari sulatad i-a tlrl.a rtutr !t LEdlortcd ttorc ' -i:'cci

tho abrrlty of a =as.!:!5., t"-"":-.-u-t. ls t-hc acvqi'{r of a'D L+act l-Dcfcaloc' L\c

pFba|.r I tty o: su:-f1f-!6 tbai !Pac" do=tasas'. lbc soro cffccttTo rn ltraLntr vlll'

aa,"osurts l:Pact sar*ltyl" 
-"E^irr 

dcg:rca t"ban t-bo lcss c3f octln oacs ' Tho

r8ar=r' of t:pa=t ""ro-itirrl"E- G-& lt,* .r-t p,orr !-roa-d t''d cbcsi, dccela:at1ou.

Tbo rela.,lo nghl9 of tUcao L"",-"it" f:oUall]fti- o: lEdval la abra b IU''-G l.'

Fo: e=.41e, thc prcbablJlE-ii-i-i;,Ja ) "t au:*vr-oe !.n accldort 5 Ta.! 
'.bo =aqnsod

po d< bcad a-:d choc+" aocof-citioat' an 1!O ard 65 I | !, 
-r6sPoctlvc\r 

' :9: 
* otf"aLrcd

fron fgrsc 11 Lbc lovtr;i 5";'- Fq'obabLl-ftlt s, - q-q:" ^ceaa',11 ,tbc 
offcctlvtscss

wa.Luo. i!6 d6:1ya'.1or of FJ.gr.:eo 1 ir qlal.ncd la riota.l] 5 APP'ndl: A'

a ^ - - .  1  n - - - . - .  : a F r l r . , ( ^ -
@

I r E o t o . v o b l c l c c r a a b a ! a d . g . . 1 o D ' a n o l c l a n - d o g : . o . r < f - f r t o & r a p 1 e n . - o d c l
o: all ocerDas'" and a vt!1clc l:rto:lo: € Lbg r f::ontrl co]-I!BloB' dcvdopod by tbc Co>

ncll lc ro:au-.1ca-I Latortro:7, p:crldrr 1i16 i{ghc:t dcartc cf rcalfuo rttrbablc at t"Lls

:.lDo. A achc.nellc of tbc odcl la r.bos l-D Fl8uF 2.

r a t  a - .  I  { -  ^ h

Po 1:'- o: f55t
the icl., p6€o.
:e fe :cnco.

,l.}l Fl;,so a co loCudcd v1'tb5 tii Ld" Dca: t'bG

- 5 -
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l i.: coCel of '-:r
A l  r l r f  : i - . ;

o:  a:  3- - : : ' : :3 ' .  ^  a :sa: . ! l j '  o !
: : ' : r : ' - : : : : : r ' : : - - :a :  : l : :  s ' j j : :  c  j  "n"

: - r . ' i  : r . : - " i : : : : : .

i ) : :s :  r lg lC 3.F. : ' . : :  : : 'e  c : r - : ' : ' -od b; '  7 i : :  Jc l : : :  v l - . :ch lnco?c: : : :
a iJu: iab le j : lc ' , lor . ,  Dc: :c : r - -  i=1" ! - i  : ' -c : :  c : - .a  c Ia; :1c: : ' . ' .

Th:  1ar  bel f  l :  es: t=ad te t=! : ' i .  t ! : rgcn!  tc  r  : j r t I :  v l lh  c :n i : :  a t
. \ .  h{ . .JT- .  ' - r  . . :  r ig !d1; . .  3 . : r  c  ho: i : ' l  1 : :  2-1 l :en: lcnaJ : ; 'e : : .

T):: shoutCa: !':r'.:-11:rt consl::t c! e-n uopc:'-3:so sttap vhlch 1: a's srscC
.-o p3:5 ."hrc jEh iho shoul.l::. p1vot, arc . f 3ye: 3..:'dl. '.?ose j.-r: t e :- : a c '- I o I -a'-5 the
' -or :o cento: lLn:  rc :a1n:  i lxsd.  Ihc sa ' -e:1a. ]  cha: 'act . :13:1cs of  "he :es: :a i ' : r :
s.'i i '-6tr are si-:r:] a'" ed h' 5',h ori.r po ) 1'noel c-]s o.f C:sple:=:::'- a:d velocl:7 '

Th: sea', cu:h1on 1: -:r:eccnti try tvo sesa:'at" vt:'-j 'cal fo:ces' Thc
rtrllricF: iorer is a non-l1ncr j\:nc'-lon cl re:'-lcaf cusllc.-. cielec:1on, a:s15€a
"o ac', '.!::ou;h '-he hlp, Thc :::ondan' fo-e 1s a l1;rea: lu:c'-1on ol ve:,:lca'L

Ceflac'.1on o3 tbs froni cdge o! '.hc sort n:shloD.

Th: beI'", s661,, a;:C ccntac'. fs;ggs vhlch act on:h? oectDall'. ae cd.eu-
1at-c l l  l :or  : . .  -^ lea-1v.  Clspfaceson."s  a.oC v: l ,oc1t1:3 v1:h1:  ' .he orde! ,  sys:a=
Cu:hg '"h: s'-:p''. '1se :rrne:j.cal !.: '-::ETatl,o:i o:' '-he eoua'-'-c: cf ao'-lon. Th: C;lc'1c
cla:oc*, e:-1: ti:s cj ^-h: seat ar:C contact y.::acces a:-r ::;::se::'-eC :D' 5:h oie: pcl;'-
naa!e- : -  s  o i  C:s: lace:e: ' .  u :d ve loc1t5.  Th: :os1 ' .1o: :  a : :a  3: : r : - - lon o i  the ccn ' -ac ' .
ic:c:s are :.ie Cete:!nan'" \' epp:cx5B:lr6 the cct:o:'. s'::f:ce: ol '")re '.c::o

v:',ir :1:'3'Jj.E-- a-s elc :?"Fesen--58 '"he 1ri-e=ic: s'.sfac:t 3j -.ho '/el:lc:: L'1il:
pIa-re su--f ac:s.

Th: !::jepe::Cen'" o: 1-:u', ,!r:arre!c:s to '-h: Co-el1 F:og:a: dc'.a3'-5:
s:lsp€ rt,C bEt2::aL charac:e::s'.:: s ci plv:1caJ, coE?one:::: r-ri subsl=t e,s s,:ch
'-:.r.', ',hc:e'.L rciei :e:fc=: as a raal.-rr:ld gve:-.'-. ih:se 1nr-:pe::isr: pe:?jr€'-o:9,
ol v.L. j ch tbe- a:s scrn l)C, .i :l lno:

. Th: C::'-=ra:', -- vhl..:h :n.Iud"s '-!:e il:rnsi.olrs a:i 5-'-is,I
F ic :1e-- :es o i  the e- . :  cuLa*.eC bod. . '  aeG:)e: i ' -s ,  5( . : ' . ' . {ox] i
ch, : - -^c ' -q : :3 i1c: ;  r : :  bo: ' , .  : : .  j . "1^ l  con: : i1c: :s .

.  ?) . :  Vchlc le - -  ' . rh l : i  Sc lu jcs a :pcc la l  dcac:-1 i t lon oa the
ve,- - : le  1! : . - : : .1 j :  r :1 : - -1vc !o th9 t : .E?-ze:p po: : . .1or  of  lhe
oc=:]E1',rs h1o pc 1:-.'" and '.h: v:l:l:le 1r1-.ial cc:-.:1'-io::s.

.  Th :  l ! ' -e : ia l  Chr :a : :e :1s ' .1es  -  . - . .1 .1c I - .  dc i i : re  ' - i :  :oa l -ac l ] .e : ' . lo ;
p-:+:---1es ol '"h: :::--:a::-. '- r:.. i '-c: e-ri oj '-he '. ' .1'.:: l : i : '-:: ic:
cc : ' .  t c - ,  : . : : iace : .

. lh: fx:1'-e,'-1o:: fc::r -- y;--13h :s .-:? --:r:-v a:.: !--.: Tqijcf e
i : : : ! : : a . - 1 : : .



?bo depcndcnt or outPut P'ra.c trrs of thc Concll' Fro g;a'e defLo< th"

' c s P o n s c o I t h c ( b ' D o l J ' E . t } l o d o l . f o r a P a r l l c r r . I g r 6 t o l l . o d c P G n d c D . . P s . . a . r t c r d .
T]:e sl-=rl,atad rcrrptlto bcludes tbc fouoitl-B8:

. occ'..rp an'" Llncna'.lcs - thc tj-n-va:lEJt" Fos:"lor' of the occ":pa:i

a:d t}a o""ofotiiioo of tPocLjlc Polrta on tlc &:-tlcufatoc to(r

ruch as thc hcad, chclt a.ud hlP'

. Cottact Forco! - thc dcncctloa ald tho vc)'ocltt of dclloct1oD

fo: tbc contac'. :urfacos and t.bc force o! coDtrct bGtv'oon L\6 o cs!'l-

Pa::t a.nd thc v6htcLo lntottot.

. BoIt Xaeponco - tbo GloDgat|oD a'nd tho late o! cloDSatlon of tlo

r.ost:alnt !y!tc! and thc bcl! forcoc'

TDc rlrPoDloc of pr1-oa:7 l-4ortslco I'l thia rtuf Et'! bcad aod cbost

dccclora',lons. The load-dc:loct1DD ltroFtil 'c a of va:1oul rottraht tt5!r6! a'od

tho p.rij.rc:" lf,ie:tot g-."ity -itl"t't '-f^"" loca+'Ln'6 a.ro t-bo .rtatla\lc!

ai.f a ct l-cg o cr.rPa::'! FoJF!.:tc.

$aJ-L, udlui asd locrge o ccuPllts urc sl'ur'latcd ' co:?ctPoDdllg to thc

Jth pc:ccaE-i"-fo, :tJ *;iin"'uJ'c,^aad 95tb F:=63'-jLo nJa' r" t'a!

asgr3eC *vb!t s!!"rr occrpo:ir'"ou1d balr tbo 11! Dt toa" l\It-fonn:d lrd lal5t

o c cr.Da:t 6 i:1f -:: a:r,ra.t. 
-i-Iaia-H-p":.rt 

po6!"ion o! tbo i:o nt ccat vrs uned

:"il-1. rod:i.E c c.'.:?r-1', arC fol all taa'--ccat occu?ar'rE'

Ib! l:t6:&: 8!os',ry EoIoet6C !o: thl: s"u€ vas that.of . tlc. 1fl3

Ford cc:. T.\{ cls O"""f i;"..ioo-'"1=. c5!^rac'.o:Is',1cs vort ap;rrcn-tatcd br; tbo

"u-uo ,bor" !-r i15:;c 
': lot 8r 3C, \o a':rc 50 !"b f:':ccd ba-1or craslca'

Oe ama.et ?sgt:a5t DosrhtlolJ

A -dov of tbc l'5 o c crrpaat rt:'-:a1:t lyttsu (coEbbatltE! oi. :! 6+'ra5'"

e=c:e="s) ...ludod tr.Jt6 r--::(V cbow .Jre., ? baslc t! 6'.-L5'.8 v6:c 6fEl'.:r"6C.

Lct of i.bere lsstra-lf"a 1c dlocuaood lcTa:ato$, as folLova:

l .  
. F - / + ;  f - h . - ' - r - . -  \ . - g ' -  r \ i ^ - \ r  r r ;  c . ^ ^ - { . 8  4 - ^ 1 ! +

T}-1: 1s a:r a.drratc cd -d c s 1^€! tlcctlrrg co]\@ ttstG! b€r nB d'rnloFd to Pr-
'vldc a llgbr lcvel o.f aalcty tiaa thG a.rrTtDt Ftstoe' vi:lch baa bcon tffcctlvc La

:educ1r6 f a:!11--1sr ".a * julf"", Tt" tort.-dcicc'.1oD c5lractctlltle! oi t.bc tblrd

ge!o:'a',13D €llE vore o5'"i ' ',cd fr<ra lr4)ec'i tcsta. :bG srrr rar appol-'tcd tt-\' a

po}ys:l!-I b.cGulo 5Pl'. t5 Lho c.:T,o:l lr'..huaa'.!ca1 nodcl rc+:L:oa a polporlal ol.

the :1J::1 0:1qve: o:dc:. Thls ., c c.baL e.rc va..s usod lor al-l rostral-nio cvcu.a'. od r1'-b
-.he Co:-r cll. -del, fi,; p"J"i""A ard c-b!;, dceolcrr.tlons rc rultl-ag Sot a7P11ca:1o! of
'.::e lociel, ic: '.he ^-htc€ occu?a-:'- sllc:, a:.t sbo!:l a! a '5c'"' 'oE oi be':-,il ': Lryac"

s:eec :: i1r_:e \. Tne solld lbe 1l1 t!1r aad the tucccocl,.D€ l{r::o a roFT!6onit '-De

TaJ-u6 usod i..

t
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:e ' -15r i?  ov: ra11 prcba! ! !1 : ; , '  o f  su-- / i7 ! :  a :20,  33,  -C,  qr j  5C qh '  u : l l l : lng
the '"ola:a::ce culr:s oi :16'urr I . In flgure lr a-':3 s':5s:1uel" f16'::cs ' a

c! . rc lc  r :p l :sen:s ' "he nean o i  t .s t  d l t r  a ld  S,  t { ,  r - ' :d  !  r :p : ' :s :nt  :h"  cr :5 te:  fo"

s=a11,  o:Cl 'c ,  nrC ) . r :g :  oc3ulan+"s,  Fe?cc ' -1velJ"  l le  = j : . : -=:  p :cba: : ]1 ' - ] '  a"
esch s3" !C ls  1nC1ca' .J  on Ftgure ! ,  a ' :1  1 i  ls  u:e:  ' -c  o=:a i :  a  srceJ-p: -obobi l l : i
Entr l : (  ' .hat  desc: i .bcs the ov: ra] I  6 t icc:1v6noss o l  ' -he :cs! ra:n!  1n !  12 orc lock

:l

. :

Secaugc apn:od-oaiely J0 perc:at of vehlcLas on '-he

equlpp:d vl'-h aJr E/A s'"e::ing coluE:,, thc cffccilve::cs: oi '-he

eolrer uas rodljled ts; the fo1lowlng tc:hrlquc:

! = . 7 x E g + . l x I

vhore Ep = lnEodlf1C clfcctlvencss of ncv systea

: = i:rrovene:'" in efI€c'.1vmess ove! cri.rre::! !/i colr=;r.

?h: ca.lcr.liaiion !c shou:l la tlc follottln€ Tcbl.c:

road ln 1!69 vc:'e
Jr-d ge:lera'i, j.on

8a::1er-
!qulvCe:'.
Speed,  l9 i i

Effeci lvatess r t r
LF !c.:-ent

lercveoont
.7 x E5 b: l f leC E

v - r )
16-25
-=- J>
jD- .  )
e o - ) >
< A T I L

> I i i
!
n
n

93
7o
1+5
1 0

1
JU

52

. :
d

,ir

t t

at t

o

Fo: rr:Jt.r:lc L=pac'-s ar:d rolloze:s, ibe bcrcll '. 3oi .-h. drlvcr behbd
e: E/i cc}:: ca: be o:.lra.: ced, b; a lac be)..-, slnce .-te f aD bet-, r.Lll kc,:p ..he
oDe:'a'-or 1: oosl'.lon, prevc::'-1rrg eJcetlor eaC reducl:rg lraza:is of sccoadaly Lo-

The La: bcl'"s :rser- ln tbes: c3loc--lveness :sl:-=c'-es arc s1:ul-a.,ions oi
b:l'.s usC :r ci=-:e:1'- va-clss. Tha.- ..bey a:e :casc::ab-;.- :if ectlve a." c:agh spacds
}= to 3a =h ls seen i- alEse 5. f: .-bc abccacc oj La cjiccilvt lFgr:'-to rE --
!r::rtrr", iap bcf,--! art ccie at r-vrl,t r-f.foe-.1rc j: F+.:c. -6 fa..allrjca a." b!.g!cr
L-ac'l rprods. Evtr,vt:, tbe )ap bqjr. aooo prorldc, r: J.=c n a-r.. l\:cilon a.. ht5bc:
rpccdc 'ry 

1cr-ernr.6 v*,lclc o ccuoaalr l--ldc tbe ve!:!cJ. e o:=1-o5 rcl)ovr: accld6Dt!.
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L . Cul:.ert ]la-ess ' Pas sesstr

1b15 restrEtDt 1s ldeltlcsl
lbe !rb3r alfiet€Dcc5 1n cffectLvlDe3s
ln pacb{e EitcE€tty.

j . Cutrtnt 8rt!e s -: ' i': l ver

Tbe cut-a l  br ' i less 1s $d? of  t ' tbbfs€ 5a\ '1o€ es6ec:1a\ '  I lDea:  to :e? '

e I:,a€!: t o:: cba:-acseils:1c"1--f i-"o--ts of a Ia; b':: 6'Dd c 1a€3osl sboLlde: bcl:'

Tbe r'"spoose6 tor t-h1s restt?tat sie 6l rrcD 1D Plt':- o '

to  tba ' .  desc: l 'bcC 1a tbe Prec€C:=€ oe ' :1c3 '

abov! 1D ruu- 7 art due to a dlifereoc'

!. Ea:r:ess vlib Consta:'"-Fcree gebblo.c

Iap beLi6 rla dlaEcl3aL 6bou'Ide: b€ItE Ede of force-L!tr1!1o€ vebbi'Dg

car substalt1a.llJr t ou". p"If. decele-tloDa sust!'1nc: ry v1c--15! oi r8 au!€aE:l!

c:.a:b, €-s abora 
'ur 

nr.su-'8. xbc sbo!.der belt6 at! desl6Ded to elon8ale at a

coe3t&:! torce of 9tO lbs.' tbus rl1551Pat1-Dg eDerE E rt ejflclent\y i*^. 
It"to=

bcltc. Tes-.E sbotr tbat tbeae bcftr rllo !'tovlde Jtrise hystercs15, tle:eby reluclD€

tbe posslblllty of l-DJtI:? due io t'cb Dd lDlo sert backs or otbe: occsPan'-s '

f! '-be 5O EPb crBEb, th' C:lver reit:3LDed by a cos3trn:-torce ba'E"!!

rccelr/ld. sl-lghtlV love r cbes'- ac?ele=:1cDs tbar tbe PasseD€l:' Ms :'a15ed :be

CrlvEr's p"ou"u:J-rq cl suwtval to .38, c coPa-r'ed !o '33 f'J: tbe Fa!e5ge:'

6 . 9

Sl-Dee a'. tbe tlEe 03 t!1s s:!Cy tbc Co-c!! Dodel c ou]j lot s ltu]ltc

occuPa:'- {)E=13s vbcn -si:'a'tDed by z1: ba€6, 1t v8s De3essaty !o :16€ anot}e:'

lcae j-. :'6i oA7 Dcd.f 13 exls--eDce s';ltabli f o: '-c::pe'a-- 515'!--1os- L1:b a5 br€

res'--1:^. rras a s 1a5J-e -deSrte - of -3-ecco aodel dcwlcpeC by ForC lJI 1955 ' 5b15

=oicL 1s sbort 1a l:g!::t 9, eDd 15 des:::b.c 1! o!!a1l bel'otf '

Ibe al: ba€ s)€:eE ls fi8ct1oDsllJ aaelogor:s to a P18toD, cy:-:LDde: esil

o::jlce ass"trbly. 1be tD€:6r of cs !:I)ac'.1n6 bcdi 15 etsslFteC by coE?rtoslDg
'.b.6es 5 tbe ba5 onC fecfrs the ccEPresled gas tb:ou5! aD ex1! o:lf1ce' Tbe
Eode.L v3s Eade *.o accu:stcu prcdl,c-- cc:uPs'Dt u?Pe: rorso Eo--1oD rrltb tbe a1:. b3€
:es'-ral3'. by eaJusiln5 sc=: :i tbe occulaDt Pa.::ssa-'e- 15'-11 co::?6PrDaeDcc r'l 'th
e:--un:. ies-, reri:Its '.:i aabl?\'ed. lbe equr,tloEs oi E3a1oD fo:' ib:'s acde] were
ciewlapcC e.s loLLcvs:

:
':.

-

(Text coa'-:-oues co Page 19. )
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l l fc -aav!r5 c f lcct lvcncsa of  t ic  t ts t t ' '5 t  b  thr  Par t lcu l&: . rcc ldcnt  ! ! tur : : 'on '

rs rcsuLtcd f:oc c:c"rcrs:-ng lbc Co rrrcJJ rcdrl la tlG Estn!6r dcscrlbod Ln L\a

proccdlng pagcs '  Tt  o  " .c l ioo ' .  t l tuat lon 1r  dal tnod l -n  tcns of  occuP$t  t ' r tcd

iiirtr""] ii icl' lon of forcc, r5d f 1:od-ba'-lcr-o qJ'wal cn" !P'6c' a! thes? t.lrc

iho va.rlables usod l,:r tho devalopnc.rt of thc cltlTatcs'

f15!t! ]! Is drava flop accldcnt rtrttsilc! brcatdov"rs ' vlleh ctt

dcw).op.d :-D lubscquont soctloDi of t'hls rtpor1 ' Thls F$uro ltsts thc . 
pcrccBia€€

ol fatalltl 'es lf,Jc.b vrrc fouad b varloua rtcldcnt sltuatloo!' fhcsc altuti' logs

&lr dofi-ncd r ldlarly to ihosc b Fl€ut! lJ, o:copL that Co =rcll' A!rc5rutlc'-r

LaUoratorT (Cfi) rcport o A lcYlrltI rstlrSs llt usod La:tcad oi 5p'od rajlses '

Hoe!v6r, aa v1-LI bo cl'stflrd h!ct, thc !P"d r!'48'5 t:o q" bs-13:-€qrlYAL!n:s

fo! cach :'!sFc'-lva ".t i i i i-ri"i. ' frt"",'thc Bqrilcr- s!t"d -?1= 
of',l ls:n 13

ts coEDa:lblG vllh tjro cll /.cctdcnt scTc:ltt tttl-D€ csluE o! ! lsu:t€ l'{'

Thl! c.+a'.ib:J'1ty r]-lova tho PtoFof i'oDi llr thG tlo lL€rro s to bc

a:.lt1p)-1oc. rbo Frcduct-Ji'e frctor 5 ; ;U of tho f ltst flsur! ('-bG fr"al:"i 'o!

.rGG"r.a j tlns tbat 5-ihc corcaFoncln€ ccu of tho rocod t1{rso ( t-bc actul'

p.opo,-,:,o n of trtal fatJl..ie:) Sfv.c thG_Ir:lFo'."toD 01. t!!af cjct-E'. f.a' i a'.r-11'.1 €

vnicb !o uJ-d ba ell:l-oat od 
- 

b tioi "olf. TLa rcsu]-t of thls ccll'-!ry-col''f E!1!1! 1-

catlo n ls shovn .b Flgr:G 15 '

Thc crE of tlrG nutbc:s l5 F181s€ I!, ac-as tho t'b:-c acc r-d os+"-r ltuatl' ra

va:iablcr ( reated plltloa, dlrcc'.loo of forco, rtcF gulv'!' lcrrt apcod)' glvto

tl" p"".oai"g. of '-r stG'fil":: '.r"o vbJc'b rcufd D LoDgGt oc€'^af. a r!tul'" o'

tbo glvED 16 sttslrt ryst;. Ia thj-s ca!o, lor )'OO pcrccat !5!8r of tAo pccoat

baraoss co rf l{'Fa'" 1.o r, th;;. t=b;" a- io tr9 P€-ont' Ibls t'cP:'!s6:ts tI'

yrcpotlonal iffoctl'�cness of tbc Fcsoa'" ba:lcss coDJl{1lf,l l lDb s'Dd Dry. b€ Lr

teryreteC as 1-od1ca'-!:rg tfr a" r',9 peiccnt of t'bo u:rostlallcd o cctoart s vho 10 3'i'

thelr lives vould bave Llvcd !f all. tha oc-+&lts bad avall'od tbessolwes of 'Jtc

p:escnt ha:':res: a-:asgeocs'..

*,. .-..--..^:aL clfoc--.Lroooss (1,9i), ubon =:1'-1p1tcd tD' '.b ( 
-a.li lclpa"ed. 4 -  , / - v t 4 - . - v .

! 'E=)}€: of s!6lF-=?ac'. Parse3tci ca: o c 6:P&:+, ia'-4.11'"1os Q3rffi b !959 ' !: v'

rc:l:abt: hac brcn u."a), p-]u"6! tho lu:btr of l '1vts srvrd' Fpr 19€9, thls EUF-

b.: rras cd-s.rJ,ated as lL r?m ljvc s cavld.

Tbe 7- ccCr'rm for dc'.e=i-rJ-ng LJ-fc-sarl-og affoctl"tDcas for -caC' o: :Li

othc: resa.rajl: sTst^-. r,as lire t o-o oi lhai o'J.J5.d baro, v1'.h a cilLfcrt:: trL:S

cl esfcc-.1w=e:: raLuos for c a:.-. rys'-o3. Fo: cac]: :ot'.ra5: ttstc:' bolc-lt i\c

a:tua-l fa..aJ.1.-t dj.ctrlbu-"1on barcd on ctE?o5t accldcnt sta1,iatloc ( Il5'ur.t 1I) rc-
-- r -. u:c-rra:rged. ibLc f ac., l.,€ul,d alJ,ov 6f .f oc':lYoDoss c a.lcul. a'.loa.c for aaf cty rys -

"?r: not d1se.:ssed 1-e t!1s PaPe: to bc dcrlvcd cas lJy I'f clfcciltlDol6 cjibatos
eu1d bo gcnara'.cd.

.A:r c:fcc+.lwnccs trjluc Datllt fot cec! rstral-ot ttrtoE consldc-d l.D
'-Lt9 5+.u8/ 1c slovrr 1n A;P.nC!: E. :h1! fFPcDC:: coEs:ltuto! '"hc barlc rocc:t of

:ccul'-s f:-!= '-b? c:ash diinA:lcs cod e) 1'::g Phasc c: *-h:-s stuqt.
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la thls sa-41c of vchlclos, 1&9 irt!-l-1t'lca wrr^ found and +-bccc fatall '-lGs con!-

t l . .u to thc sa.? lc  c l r t r ibu i "a 5 nblc lo  t lpr . t  r tp . .  Sr fc ty  cTr lc :  6 f toc: lv !n645

".i-ira"ir""d rapcrrta\ for cecl of thcsc LP'ct t)?'a '

Thc rurcc for d at GtEl-D':'Bg t.ho ProFottlDn of fatal'til'cs rhlch oces 1'

eae\ a:ctdcn! slturil.on vts thc 9]l :l lgl o-lEP'ci iaiaflt tc a coD'"alDod 5 thc ACIR

s.T1o ( F1€!rc U). Tbrcc varirtjca vgrc uacd t' ldoD"llY tlc accldcnt llturtbD

for a ac]] f ara.l1ty. h" ;; i;;;-; thc reatod rciltlqF tf 
- 
the. occe'?art- 51: dlr-

fe:lnt vLlucs lrF uscd for ccrtcd Psltlonr -r:'oaFiafttg to t"bc s5 e -aJ' gcar-

pa.ot locatior:-: vltlLa tho vshLc.Ia.

laothar lrclor ulcd t, dclelb. thc reetdrnt rlturtlon vr.c thc l.:5ji19r

oi aa r:a tipllcd to ibe f;;Jlii iu:.-]': ' . Tho 12 clo ck Fsl:toa'r *ro,u3ad rs

valuoa for tblc do:*!ptr;;;; f.Z ot"fo"f rGPFr'n"l'n6 a dlrtct 'roni* coJ-[l!lo='

Flguf! 18 jlLu-s't:atcs Lh;-;Ia;;; of val-uc a ior seatoJ Fslt'1o! a'Dd dFoc"l'D of

Potan'-ls.l ljJc-a arj-ag bcncllta rlarc dctctalncd oaly for llontrl (ll to

l orcLocL) !-s:pac*"r, b t-tlG ;frdy. llr at Lupac',- foanelcs :'olct:cb, botb c4f1ca1

aad tberc'.icat, bas uooi-tJ"]".a I'ith fioatal LFacts ' lbr:s'- co4arrtlvoll

llfifc 1s )oorra atc*t dy"-l;; 
-G 

sldo a.od rorr: lrPGsls r Ps'-lsulrrlJ vbGn Fs'-taj-::tr

arc l-rrol,.lFd. lf'.bugb -trr".! Lr tbcac arcas ls rv r:ador vqr' tbc yrcs oo'" rtate

of bvl cdgc clstEtoa tbat boocfl." crtLEAt6r for slda rld toar l,'l+!.st I rEuld b€ lo:.t

spoe:1,.a+,1v6 tbaa cstLEEtcs ;;.,t-lr€ vaLlclcr Lrea"etod at tbo SoEt' 1!o cLj-!5a-

tlol oi clds a.eC rcar l-rplt s frol Jastdcra'.bn jrar: at Lca!', ooe cff oct, ar uacjo:-

estj.-oa-.!on o: o?E:afJ- bclt cffcctlntcrclr r6latlYt to aJ: bags' Bolta brsa a'D ottrlous

adva-:',rge, rct poaseaoed Ltf a1: ba8 e 5 aldo 1.?ss'!s ' Hsr'rvc ' tbe rtsr:l-ta D4r !9a'

he o:lte so d13'b:'"ed " o toold aPia: a" 31-nt, claco about trD-tblrda o! olatle l'>-

paC, fs,t^l r'.ie! ocsu: L.n ilon'"lJ. 1;Pacis.

Ihc l,I'i-rC Earuft uscd Lo dcsrlbl-q t'bc accldon^' cltultLoa vlr tbc

se.re:1tv. ThJs Sder fataoa by .{CE, Parto;ll-oD thc baglc ol vt}lcIc d'fotatloD

aad.fla;os da'a€6 sbr.'.E r"-."friJi pint"|rapfrs. S11 dljfc:'ont, acvo:1'"y lovtll' raag-

b6 l-= nr': $:'' '.! nG:c":cc!6n r ut uscd bt .{::L.

3e-:1e:-Ec'lvC et I--ac', Spocd

Io: ..be crfculatLoD of lltla tavEd tt cacb rcst:al:'" 1t tras Dcccsr&Jt to

as'"lbf,Jsh a dl3iribu'.1oD of ba-1q:-cqldvalaai sPoods 5 f attJ' accldoots '

rnutd bc to accoyt t-bc coll'laloa tPod :tFrtcd bt
'tbc l.rrelstlgatlr ior cac.b fatrL ecel.dant- crsc LD tbG 'Ll'l

:

il
r'i

::l

: : ;
tl

:'::'i

:.i

.:

i.i

Tho e l=logt aPF oacb

ffi'op=t.a sp"ia t" r bar:lc:.-c gu1Trlart T!-luc. :}a

i"il"i-; ;;; ;;-:;J;;;J-G-tr,o-'-oo*0r"", tbo raratlrr closl-us rpood b+-
tvt 'o: thi iat'f i  voll.c] c ald tbc objoct st:1lcl(; tbc v! 18ht d!Cforc!t1411 a coatc

I
oi 6T !rsi*,t ad j'.:r'-=:'. a-1d a.ll acc!dc!'- Iocs'.1c: ra J us''E:*' ' bo"b ot t'h1* 

T-:":::f"
bel.ov. 1-�e a4Jui-..-a."s.r:sod 1-c. a-=lri-Dg at.,loae'yFoda ilc dlrcusscd 5 Eor.o dotal-l

l l A?Frd3 C.
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,Ji !.cond Eltjrod of r.lat l-as brrlcr-oqutvtl'a! 'P"d t' fstcl rcctd'nt! sl!

lar-csltgatcd, ba!'d oD thc accldcri, icvurlty ra rr!1cctsd l-n thc vallclc dgr€6'

Itl! r€]a.,ionshlp vr! osfablLsfrcd by r caroful Dri c!l-c€ of PhotrETaP5s ( fu-srlshcd bI

,4!IX ) for cac-h accldoai -""."fty lcnt rrttir photasra$ri of barlcr- ^rarhcs 
conducied

bt forC |btlr Co+arg at-Lrovn':-4lct spaoar. TLta iroc"du:.o 1: 
'Iu:tlatcd b fls-

r:r" 19. Tbc iSst coturn shova tic rClR lrvlrlty lwals, and tht accond co l-un:r a:soc-

latad rofcroncc PbotDETaPh! u-'cd by t-bc ^CIR eccldcot codlJ]€ cxF:'"r fo: d 6 t 6:=L:u'ot

tho vsilou-S lc"rtlty lcvals. ttcsc ptotograPhr Ero thcn tcrrlctrod and a ra'ogo Jf sPcods

bt a f l:od ba.:l?l€! ( co}:nn 3) produc r 'g-g1r aau duugo v!'s est j'Eat cd - for cach Phott-

gr."tb. Each roFortod acvtrlty rit:-og rro, tbur arrlguad rrrr associatcd fl:od-ba-lcr

spt+n.

1\r ej-rn r EdJultDlntr vcrt !,rdc l.D thc rpooda to obtr { n tbc fLaa'1 ba-lcr-

aqr:lvalont tpccd dtstributlon. Tbo flrat of tb6!r, tlo ccntct of t:av1ty !'dJur"rs" '
.ito4t.O t laolatc tbo PtoFortloa of d'rab, .ncr6 dlr3lPat'd tl^D8- tbo dl-r'oc"lon'of-

forcc lL lo .  Ib  a."  t ! ,  : ,n  iou i  caacs,  Jucb aa ct r t * .6  a fondo:  l -o  a L2 orc loc l  dSoc-

t1o!, ocry a Fo !'t,Lon of t-hc crash cnc:gy 1c 10 rt !-toDg thc 12 o ' cloct l5a ' Thc r>
-. r "66; tl atislpatod t}r:ough noph<ut. t It rnc ",n*d tha" onlJ t}c L'r1'- 1af cas:

forccr, nlong tbi dcsl4natod d l-rc c1l,oD-o f-f o rc o !Lno, contrlbutcd to occupast +"ra:lEA '
a.rd tbit fa',al SJrrt vr.s rp'" dlrcCJ.y a.caoclatcd t4'-h :r"atloDr.I forccs' ltus' J-o

1d ea.. lIylag a "oliia!,on sevorLty 1s"al LB r cortaLD dlroctlon !o: o ach fatallty vtb-

1e1c La tha ACIX easo blstory f!!c, only thc on.tt/ 1cvt1 aasoclatod with tbai dboc-

t1o! of foroa vg! of latortai; thc't!tai&Ed, oDarFr elr cllrlnat cd r! a coDttlblto:

to aavc:lty IcvcI. tsoth the dbcstlorcf-forcc aad tlc arca of l4.ct vlrG lllod t

dcte-bc i.he cxlaut (g r.ry) to vblc! tbc Ibc of fcrce L! oach casc p.lsrod the veb-

lclo coata: of g:arrtty a.ad itrus laductd rpb. A loro co4loto dlscuscbn of thl:

co=.c."loD, laeluCleg- tle adJustuut fac.!,ors usod Ln cacb dl:ectlDa a.ud aroa of forcc

caEbba'"toE, oay bo for-nd J-u lppoadS D.

I sccond sdjustunt 5 vrhlclc apccd vr.c.F:fonod to co-cst -t'he ;rcr'l
bla: of tbc dat,a aou:'cc. Thc lla'|b"'r Saf cty Cor:acl] ba.d oacc cst l-oa'"ed E?ac'-
spced dls"rlb:t1oD fo: Ja'-al accldort's o cc!*J-og bot.h b nr:!-l !5d 5 trbal areas'
,ftboug! tbcae Clg',:1b.:i1oD.s Er€ rot dcfl!'ltlvD 3Eu8! fo! uso as tbo !-stuaI sp'cd
estloaics for p1:r;ns6r of '.b!B atu$, 'Jrc dl-Sfercucc b.rtr.san thc :rra1 rpceCs aad
tbo ova:all ( r::ixa aad rrsal- ) apccd.c vaa takcn ar aa 1rtC.J.ca'-loD of tlc a'rcuat by
vhlc! nsa-1 ostLrqatcc nay bo nlirtprc! rat'at l?E of th ovEta)-l llturtlrD. If thoro
ovcr&]:. ?s . :ru:al CjjJortDco a arc appljlcd uaJfo:aly fo: oac! dlrcstltD of L+ac'- to
tbc nsal.<:1c!t6d c6:tGr< f-g:ayl,iy-.dJu!*"od rpctdc pradouil;' obtal.ood r tlo roruL-
ia:" cls'-: j 'bu'" lons a.bould bo lrco oi rccl-dcnt loea'.Lco blas. Appac! E lllustratc!
th1! pFcodu.re L:r d ctail,.

Pigr:re 20 !bov! '"h6 cotr!.qurecc of cacb adJr:sbent on lbo sPo.ds of '$.

f a'.eJ1ty vrhlcles llPactsd f loE tb€ ftint. Tlc aceldcst-lo c a-.1oD ad Jusbout rra.s ladc
Eublosuont to a.ad l:rcL'rdcr tho caDt€F,€f-gFaalty ldJll.stEnt, Thr accldGst-lo cat 1oD-
adJu:tcd l=pact gp.ods rhouJ,d b'c Lgt!:.?r€tcd a! atrp-od-tr!'.1n9 lrr ! qldvalGnt IPoBC b'"o
a :iJroC ba-1er. llus, tbe ed1-a! k:lGr:-.qlrlvdta!., rpccd lor tatd.lf vablclos la
i:r:ta] c=LL1a1ons 1s a!ou." 35 4}'. lt b.e.s 64b..s!r.6 tbat thls dl' f-:lbut.1o n 1:
fo: '.b e spocd of the vehlele 1r v|lc! tho fatrl t iy oc.1=:!d. liad ^1r I rJu7-Ploduclrrg
auclda:'-s bcee '"a.kca, tbe C1s',rl,but1ol rrcu-1d bavo s]!!ilcd dov'uva:d, r-rd evoa EDF-tc
nac F:.o)e:tjf ci e.br€o cesos boon 1-scl,udcd.

lJ.tbor:gb 't.besc spccds er :-1o1a, ai c€!'"jsDrls !r f$!ss U r 1'. 1t lrc1L '..

r.sqhe- tra', '.}le Cls'-:1.!',1on3 ve:c basoC o:1€!r:5 on a dlscrote P,a:r,ltbD o: th.
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drtr j 'a.,o atx codcd lcylrlty f awc)-r. lbo 96Y!rltY lqrrla rrrc tnaaSorad to

cpccds to lacllltrlG t.b" ;:;bS of gcrc rd.luat-acnt: ]rld to a.Llov crJ'c':Ia'"j 'or

of t.br .!f lstlYrDorr nl'uo , a i:Js':lrtlon vLleh rc g::rod srllI.' tcrl llFr-r t'

a dFlel er rcdol,.

Tbc aittrrPrtlt'arls o! rc*'rc1ag '11 ciaeba! to a ba-l gF-c c:lralc ot'

apocd cra bc qucrtloocd, b;;;"}r - cr:i col r r do r4't'! u;1oua f 1:rr'c aad rcwablc

objcct! of ?s!1ou5 vnl{li a.ad sa!:txast. fhc Dltutt of tlc obJoc':. f-nr c! l-a a

co]-lllloD bar a lct to oo rrLiu- tirr rt/tttltt of thc coll'1s1on r'od tlc lt?!l o'

b!: &:.d t !5c o ccup.!t!. iGitltht, colt oblcctr cerr bc ttnrcl rt bl5bor

!po;; ti l bcaw;r,'r]gra oilJ.r"o oiJccta, vL:b thc ars do Eroo of bs rt'd t.o

o cq.p{!:! o.3 thc dt':lldt€ vahlc.f c.

f r o r a f o : o r t o t t u f l r r t o t D b l l c c o l l l l l o D f r t r ' I l t l - 6 ! ' 1 ' " 1 r D ' e ' E ! a : : r
to 1dc!'.1{f colllaloar Etll cn Ptttrlt Fu€.bly tba re blt rJd t,o thc occrpr-n"a '

1tJ'c caa bo <jo sc -* -rrtJiot:g W cda-i afae L\c ldvc-lty of Ell col-:'l! L0 !'6

;i ",-" of a colgoa rcrlc. Ho;E'; t!j-r ca.o D'Yrf, bo &ao co:ily rl.aco

co ll,l ! 1!a! v:lcx at c qu:ri'cat l.D ooo Qan:jc Paisrto: a:c aa)'doc cqrdYa-lc:--

l-o otlo-. f'or a.u:P]o, l-r vo basc colllaloa trvB:lt oa apcod c-Tfgc w f1-:l

tbE" pcr.! vcbld,c e*l'"rt-t1or- aad r'borbod GDortt Y!ry -co'r s tdcrr-b)3r' dua to "hc

".t?:fu dyae-lc c!read'6!1tt1cs o'f obj'ct! 5rro1wd l-o coD.laloar'

It tbus 06co86 !xrcc6tr:7 to rcloc+" r acalo fo'. colparr ^g 
-coll-1aloo'c

rod rcr=lac tho @Dr?qroDc;;-;i- -'"t*tlors aado' b tlk rtu6 ' cDlllltoD

c cnr:tty bal boc: ory"oo t"a-1"-t"-" of f1:rd bl-1c!<qrrl'vaJ'cat bPcct sP"d'

Tbrt t:, tbG mll-tlba t;l+ i; ttF"r tcd bt :lo 
rpria tbat r ;cLidc rnuLd

bpact a flJrbd br--l!r to FEoduc. tlc -rrsc vrhl'crc su'ah tbat vae oba{r-cd l-a

tbo rrturl accldcn'". ftus]- tlo hargd to '-bo o ccr:pasi la rrsl@d.to bo rclatcd
'.o thc eo'.=t ot c!.rEI .;;;"d b5 bl: vablclo' i*caa Lsg colLbton ttat:1iy

5 ta-r.: of a fj:sd k:'s:-e qulval.at coL'l'irl-o! ! alco coavur'lc:i rlDco E E-'

avail,ablo tos', dats aaa oatlooa'-ical aLs.latl'oal E:n fot t'bis tf?' ctLLL!1oD'

IbvsvGF, s5 rta'.cd g.bovo r rfL corl trloru rrltl tbc ra:D Go.rtEr rbrorytlD!

do pt l-nrrclvo tbc croo t"Uf"ii sP;d cb^r86. CrJ.cuJ-.r'tio D^6 abov, fol c41c '

tha'. tor cclLl:toas l*olvl-Eg-?abicf oa o f ibo oa.u wLght trut t'l'tb ! 2^t' 1 ttlJf-

nosa ra',1o, thc a'.1i!or ,tr"afao Erq brE urdorgonc 6 Y!'Io clty t5^^go 22 ldrcolt

EToat6: '&a.a tbo bFle? c Su.1YalcE " r&.lJ.c ibe raalgr tEbl-cl'o rrcr:ld baro r:ada:5oac

i rii"":.',yE."s" rl pcccJ-:.oca tlra tbo ba-lc: cq$vr'lgnt.' . P" Tt rcrult fu
...ba." tb n"tuo,1-voto ":ty clo"eoc o! v!$clcr nrV bc all*b'-ly llgbc th& tb' baF

:1e c qr:lva-1ca" voloclty JG"o. bvrvc:, tbc aai.c.= lrLlelo dccoJ'c:z'"lon wlII

bc tbc rr:o.

fbo o:tost to vhlcb tbc abovr sltuatloD acturlly occlrc 1r rot loora,

tru'" tbc dLfic:csco bctvrca thc ba-brrgjlveJcat rpccd dltt1bJ"leD lDd t'b!

apccd-cb.r.o,go ClstrlhItloa la bol:fsn'd to b. !aal[ 6:?atd to t'b' uoc"+rl-sty

Lb6Dt l.3 d6t c:E5.!t tic d1r.:1,:tJ'.1DDE '

I\=--hG-D-, 1'" la )orn l-: dt:tarlc c1=rlailoas tbat loacaaJ'og '-ho

vrb.lcl,c rpG.d c5!.Dg6 i'. . t5"d Pr r.t Y!!lcJ,c docalcrrilou YII! !o" DlccltE!]t
Lactcrrc tbc loada oa tlc o ccupaa'" rad 1-: ac56 cl!r6 n4r dcclcarc t' 'hre'' - - Sboo

li lc '.b o (rrlltur] clicct oo tbe oc.lDlJt "brt 1! of lftGt!!" t 1" 1! balJ G't! c
-.brt eallcl-e cDc:li abFry--1on oq.caocd 5 ta-.a oi ba-1or-o or:.lYrl' 6:'" 14.ct

apccC 1! a suf3lclc:i\ ' ac-.::ai,o :ccssr oj coll '1eLar ld1flt1tt.

- 3 5 -



Ba- !  e : -equ1v a l :n . '  !4ac. .  spelJ  i ls t r lbu: :or j  ! ,3  dr : ivad r 'E bc:b

a- ,pr-oachas : : :cussad 1n ' -5e 
Precc4!r€. .5 ! : : lon are 3hof i  : :  F: t r ' : re  : l '  ?5r

' r l le  d1v. : 'genc€ bqlv6on "he ivo l ls t r lbu ' -1cr3 '  p" : ' - l t ' l  " :1" '  a"  thc h jC: ' : : '  : : rerCs '

l n d l c a r c :  a : : J o r  o t t ' ' t o i i o " - i l i i t i  t = i t t r " t e d  v l t L  3 :  l ' r s "  c n a  o l  " 1 " . '  c 1 3 " : l -

bJ ' . tons.  T} . � . ls  d1v€rgonce ls  o l  co: lc i : . : r  b : : l ' ts l  t 'hr  tvc :1 : ' - : !but tc :1s a: 'c  !osel

on tho sc:e daLa l t l6  '  Tnu: ,  aJr  s l tcE, lPt  va:  aalo to  va]11r : !  cne of  : 'he L ' -?rc ' "

spce. l  d1s: :1h"Jons tD-  eo=l r r :ne t f  : ' :  : . 'o- : t l t -o f  
bo: ' :12:  - ' rq i : :va l 'cnt  :?"?13

frot r  tho ACIP.  da ' -a v l th  a e ln l l ; i  d :5" :1:u:1on to-sr 'C on 1: : -4: ; :h '  cr  
"c ! l : ' lca l " '

acc ldont  lnvrs ' . lga i lon i  mrduct ;1 u: rdor  "ht  sponso: 'sh ln c t  ' -h ' :  Au:o: lob l lc  lh : " " t  -

fac:ure: 's  tssoctat lon WU) .  
- - i " " f t  

" f  l 'h t t "  - t igotous 
:we3' -1gc ' -1oEs f  !e :s  "o a

doia l loc : !Pc: t  eonc. : r r r t? ' i  i - 'e ;  i tu t t  o :  t i " tdan"- : r l  a"cd vohlc lc  anc occu-

Dan!  Daruo!e: ! ;  abou'"  od ruch 16565 ve:o conta l io j  1n thc dn"a f11e '  Thls  J l lc

consls !s  of  Svos ' - lga ' " lons corductoC by "hc UCIJ I  io ' : "  n t to""ch Grorrp '  l f '  A '  S lo8cl '

P: lnc lpa1 In" :5 ' -1ga ' .o ! i  i ' ) ]a  
- i i i i .  -Ut l - " "  

t ia  tn t  1nv:s:1ga" lon S;oup'  D; '  D '  Hu:*o '

P: j -nc lpal  inv:s ' -1gato. .  Yh: ]e these ' {HA cascs are ln t fprou:1" : "  i :  
'? : : t  ca"a !o:

th ls  pate:  iu .  t  !he1: '  t ; i l - r ; ; ; ;  anc the lack of  app-p:1ate sE=: l '1n€ "ecElrqrr :

L : r  tho l r  co l - : ' .c t1on '  s ln t lar l ty  bstvc€n iho l ) {A t "a uf i i t t t 'o f  the ACIR L-6c"  3DceC

clst r lbu."1ons , rouLd tano io- ; ; i l .y - i ; t  d ls t r lbut lon !s  bc lns icPtc-s en ' "  r i lv  6  o:

tha actual, "r€al-vo:1,d" rptrds. Thc dki:lbutlon o! ba::i::Ioqulva] cnt spoc4s for

ths \2 fatallty vahlcles ffi-"ia-ir"t tit" iP"i 1" thc Jd{J' lr'-dep'-h !3o ' afons

vlth the tvo ba-1e:-eq"1;i;;i 
-;P;; 

dlstrlbuilons ba:ed upon the ACIR da!a' arc

sho',: 1n f1g''s€ 2I. Th. ;;;t iitoli*tt of -'he 'A)'{'A c::3 "ho ACi? sevo:l"v-

:.a..1-ag-basec cts.-:lbu.,1ois ;;"i.;;;-i"r:y ""ria.'*s '"h: s:vs:i "v-ratlnt-bas ed

s-re€c o3:13o',e3 ac',uelly used 1: '"hls s'i'u*"

I!;cr: 2I su8Easts iha! "he ACiR sta'-: t:ooF:r -:C repo:ts a:: g'rossly

ove:es..:-:aii ar :he f:igier-r;;;": 
-' 

0n: oosslble s>gla:ra"1on for "h1s els:ep:e-

seD.,ailo= co5ce=s tne g:r":J bannel b v!.lch '-he .itlsa:ts a:e obla1acC !'

pcllce c:;r::::8.'-1ons. ii. .rtt-"t", a:e de"e:=lned bJ' :ta:'s oi r:oo:ts of

vL-"n--ss:s, o:-sceie Ln"e.',!evs L1'"h rt6hlc.' occuian'-5 t ur3 ge:sona1 avelue'-loa

bar' ths lrses:1gailng "fti;".:- i i"--p"t"otof b:'dua'-ion :4r be 3;'i1uencol trv the

ou'.cc:!or 1n te:s ol fr.lri, of the'aecidcnt--"hEt 1s' sr:r3 =q1' bc ovc:cs'"l5ated

i:r ac cld:'n'.s ::.-rlt15g !r rorlous !!'.:-ry, rld uDd?rssilsaled 1n abo: or ro-5u5

ecclden' .s .  7 ' . '  ioPor ts  of  " l t t ' tu t r " . -  a : r i  a  c :1" 'ent  -  tnvolzoC vshlc le occEa' : : :  Day

t-  coasldg:-  r lJspo c ' ,  rn- to"u "o iut - - thesc at ,p lc  o: 'c :1 hrY!  a Yca!6d.  l : : !c :€s ' -  ln

. ,he speed . . - ,caf , :d  by ihe ?:oope: .  In  8 ld1:1oD, ' . . ' .c  I ' r :s1 ' r "et : I - : l  l l : - i t "L : ! ies
r,ay be op:n '-r cr'..:es',lon dua to.'-he largc n=rc: oi evalua"o:c (pct:'oben) uI l5g

es:1-Ea:€s.

Evcr li thr trot€r" c:rors 1n r!'-LEa'-1on ltc Dgn-systrastlc t ul ov!?-

est lDat .  oM6l : -spc:c L; 'q" ; " ; ; '  ; ; ;a- 'u  tcu: :3.  3a ' "  ls  btcauso s, . 'v  e: ro:  o l

: .asur t r r : : ' .  cva:s s . :ves tc  lnhale thr  Ye: lancs o l  the C13": :but lon of  r : -
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