











WITH REASONABLE ASSURANCE, INJURY SEVERITY COULD BE PREDICTED ON THE BASIS
OF OBSERVED DAMAGE EXTENT. | HASTEN TO ADD, HOWEVER, THAT THIS STATEMENT
MUST BE ACCEPTED IN VIEW OF MANY OTHER QUALIFYING FACTORS. GROSS STATISTICS
WERE REPORTED BECAUSE WE SIMPLY DID NOT HAVE A DATA FILE OF SUFFICIENT SIZE
TO PRODUCE STATISTICALLY SIGNIFICANT RESULTS IN ANY DEGREE OF REFINEMENT,

A RECOMMENDATION OF THIS STUDY, WHICH | NOW PROPOSE FOR CONSIDERATION
OF THIS GROUP IS: USING NOW OBTAINABLE LARGER QUANTITIES OF ACCIDENT DATA,
CONDUCT FURTHER STUDIES AIMED AT REFINING THE INJURY SEVERITY PREDICTION
POTENTIAL OF THE VDI COLLISION DAMAGE CLASSIFICATION TECHNIQUE USED IN CON-
JUNCTION WITH THE ABBREVIATED INJURY SCALE; PROMULGATE THE VEHICLE DEFORMATION
INDEX AS THE STANDARD COLLISION DAMAGE CLASSIFICATION TOOL FOR USE BY POLICE
IN REPORTING VEHICLE DAMAGE IN TRAFFIC ACCIDENTS; INTRODUCE PROGRAMS WHICH
WOULD PERMIT UTILIZATION OF THE ABBREVIATED INJURY SCALE (ASSIGNED ONLY BY
MEDICAL AND PARA-MEDICAL PERSONNEL) IN CONNECTION WITH POLICE REPORTS IN
MAJOR TRAUMA TREATMENT CENTERS.,
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APPENDI X N

REGULATCRY  RULEMAKI NG
BASED ON LESS THAN TOTAL | NFORVATI ON

David Morganstein
CENTER FOR AUTO SAFETY
and
L.A  CGol dnuntz
ECONOM CS & SCIENCE PLANNING | NC.

February 21, 1975
(date of receipt)
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REGULATORY RULEMAKI NG

BASED ON LESS THAN TOTAL | NFORVATI ON

David Mrganstein, Center for Auto Safety,
and L. A CGoldnuntz, Econom cs & Science Planning, Inc.

Recei ved February 21, 1975

Estimation of the costs and benefits expected from regul atory
prograns is conplicated by a lack of precise information. Sever a
areas where a lack of know edge exist are: t he met hods to be used
by those regulated to neet the requirenents; the efficacy of the
nmet hods chosen; the details which enter into the pricing effort of
changes brought about by the regul ation; alterations in the initial
condi tions which may occur over tine, causi ng unpredictabl e
variations in costs or benefits; the effectiveness of the regulation
in achieving the desired benefits; and the inpacts the regulation
m ght have in other areas.

One subject not frequently addressed is the variation of the
process to be regul ated. If a population characteristic is tine-
varying, the potential benefits may be simlarly varying. In such
a situation, the possible conflicting conclusions that m ght be
arrived at nust be considered. There are well known tools, such
as decision theory, which may provide a better conclusion than
some undefined subjective process. Thus, the cost, the need or the
value of additional data collection can be evaluated in light of its
potential for clarifying the issues.

Nevert hel ess, governnmental expectations are sufficiently high
and the public demand sufficiently intense that prograns may
proceed even though conplete information is unavailable or unattain-
able. After prograns have been in place for sone period, inprovenents
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Reyulaluly ruiellakling

Appendix N p. 2

may be realized nore slowy than initial expectations. Ensuing
di scussions are polarized around industry and the regulatory
agency: |s industry using unnecessarily expensive nethods, and
not choosing methods nost likely to nmeet the intent of the
regulation? O on the other hand, are bureaucrats acting to
enlarge their domain or justify their existence as a regulator?
O is there a lack of conmunication between industry , the
regulators and the public so that there is little understanding
of the issues and therefore little progress in resolving then?

Advocates nmay reference controlled |aboratory experiments to
estimate the efficacy of a regulation. They argue that the |earn-
ing process Wwll inmprove the methods used to nmeet the intent of the
regul ation and |ower costs. Cynics question the extent to which
| aboratory experiments represent the real world. \Wen cynics argue
that the introduction of a new technology has a price tag which
wll ultimately be paid by the public, the advocates counter that
the w thhol ding of such technology has its own price tag. Cearly,
there are societal costs to be borne without the protection of the
regul ation, wth inadequate regulation or with excessive regulation
These issues have no general answers but require analysis case by
case at each stage of the devel opment of the regulation.

Anal yses of the conplex issues can best be carried out by a
nunber of independent professional sources working independently.
These efforts should then be conpared, and the anal yses and reasons
for proceeding or not proceeding with a suggested program should be
subject to public scrutiny. The consumer is potentially victimzed
when information is in the hands of any one nonolithic organization,
be it a regulatory agency or an industry. The consumer may also tend
to be victimzed by oversinplified sensationalized commentary by
either side to the debate.
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Regul atory Rul emaki ng
Appendix N p. 3

The consumer has to rely on the different perspectives within
society to acconplish the various analyses that expose the issues.
We believe this pluralism can then lead to nodifications of
various points of view and perhaps lead to an eventual crystalliza-
tion of the issues in a formthat can be nore readily understood by
the public. At this point, it is essentially a public or political
decision as to whether to proceed or not to proceed with any given
regulatory program The public interest is served best by having
the issues fully explored from nany points of view by many
i ndependent sources in estimating the potential costs and benefits
of proposed regul atory prograns.
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APPENDI X O

AUTOMOBI LE COLLI SI ON DATA WORKSHCP:
AGENDA
SCHEDULED PRESENTATI ONS
SALI ENT RESI DUAL | SSUES

January 16 & 17, 1975
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Part |.

(d)

TENTATI VE AGENDA
AUTOMOBI LE COLLI SI ON DATA WORKSHOP

Dat a Requi renents.

Collision data needed for the design of crashworthy
passenger cars including the restraint system and to
permt conpliance testing; kinds of information, their
relative inportance, and precision required.

Collision data needed for rational regulatory rulemaking;
kinds and amounts of information, priorities, precision

Adequacy of the existing collision data base and the
utility of data being gathered by current nethods.

Statistical requirements: rate at which data should be
gathered to be tinely in the environnent of a tenporally-
varying car-design popul ation; the data file size to
assure statistical significance when divided into cells of
i nterest; time to accrue the required data file as a
function of sanpling rate; statistical adequacy of current
and proposed prograns.

Dol | ar-equi val ent benefits of adequate data; costs of not
having data or using incorrect data.

Data Gat hering Techni qgues and Prograns.

Crash recorders: capabilities, costs and limtations of
alternative designs and prograns.

Acci dent reporting: extent, accuracy, costs and limta-
tions; potential and cost of inproving reporting accuracy.

utility, cost and limtations of conmputer crash sinulation
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Tentati ve
Page - 2-

(1)

Agenda

Derivation of crash data statistics through correlation
of laboratory crashes with real world experience; clini-
cal investigations; adequacy, accuracy, cost and
limtations ofthese approaches.

Public, Legal and Legislative Reactions.

The potential inpact of crash recorders on tort claim
settlenent.

The reaction of public interest groups to alternate
col i si on-data-gathering prograns.

The legislative history of collision data gathering
proposal s and prograns.
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SCHEDULED PRESENTATI_ONS_
AUTOMDBLLE .COLLI S| ON.. DATA_ WWORKSHOP
January 16, 1975

DATA REQUI REMENTS

“Mass Accident Data Acgui sition and Wy It's Needed”,
John Versace, Ford Mtor Conpany

“I nadequacy of Accident Data to Conduct Meaningful Research”,
Robert Cromack, Southwest Research Institute

“Need for Better Crash Data”, .
Brian ONeill, Insurance Institute for H ghway Safety

“Collision Data Required to Inprove and Evaluate Safety”,
Law ence Patrick, Wayne State University

“How Data Fits Into the Rul emaking Process”,
James Hofferberth, National H ghway Traffic Safety Adm nis-
tration.

“Adequacy and Limtations of Current Data”, _
Marie Eldridge, National H ghway Traffic Safety Adm n.

DATA GATHERI NG TECHNI QUES AND PROGRAMS

“A Discussion of Data Gathering Systens”,
Edwi n Ki dd, Cal span Corporation

“How to Make Crash Recorders Support O her Data Collection Prograns”
B. J. Canpbell, H ghway Safety Research Center, U of N

“Crash Recorders: A Solution Seeking A Problen?”
Janmes O Day, Hi ghway Safety Research Institute, U of M ch.

“NHTSA Crash Recorders”
Lynn Bradford, National H ghway Traffic Safety Adm nistration

“Aut onoti ve Tape Recorder”
Charl es Conlon, AVCO Systens Division

“All Solid State Triaxial Acceleroneter for Crash Testing”,
Louis Roberts, Transportation Systens Center
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Econpmics
& Sclence

P I a nNnin g 1200 18th Street, N.W. Washington, D.C. 20036 Telephone: 202-223-8444
January 20, 1975

AUTOVOBI LE COLLI SI ON DATA WORKSHOP
January 16-17, 1975

A nunber of major issues surfaced at the January 16, 1975
Aut onobi l e Col i sion Data Wrkshop. The follow ng people have

agreed to wite brief position papers on these issues and to
forward them to Economics & Science Planning, Inc., before
February 1, 1975:

| SSUE 1

Estimte the potential societalcost of not having better
acci dent data than availablefrom current resources.

From the point of view of the autonobile manufacturer:
(Working separately)

0 John Versace, Ford Mtor Co.

0 Richard WIlson, General Motors Corp.

Fromthe point of view of the regulator:

0 James Hofferberth, NHTSA
| SSUE 2

What are the advantages of an expanded | ow cost national
acci dent data collection progr am that m ght provi de 600,000
to amllion reports per year? How would such a data program
be organi zed? Are there any nmodels for such a data progranf
What Federal funding or inducements would be appropriate to
achieve it?

(Wor ki ng together)

0 Brian O Neill, Insurance Institute for H ghway Safety

0 Lawr ence Patrick, \Wayne State University

0 B. J. Canpbell, H ghway Safety Research Center

0 Robert Cromack, Sout hwest Research Institute
Cable . . . ESPINC
Telex . . . 248482
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Auto Collision Data Wrkshop
January 20, 1975
Page -3-

ISSUES TO BE CONS| DERED BY THE
OFFI CE OF TECHNOLOGY ASSESSMENT
IN I TS RESPONSE TO THE HOUSE
APPROPRI ATI ONS COW TTEE ARE
THE FOLLOW NG

3*

How nuch has NHTSA spent in each of the past three years to
ather accident data? |Is that data sufficient, or iIs

urther data on the characteristics of autonobile collisions
necessary for effective NHTSA standards-setting? |f the
exi sting data base is inadequate; in what ways is it inadequate?

An eval uation of the type of data being produced by existing
crash recorders and an explanation of how this data is being
used by NHTSA shoul d be conduct ed.

If the data base is inadequate, how mght an adequate data
base be obtained and what are the consequences associ ated
with obtaining the data in different ways (including the
possibility of not obtaining the necessary data)? The cost
ef fectiveness of the crash recorder and the crash inpact
approaches proposed by NHTSA should be exam ned.

Secondary consequences of inplementing these or other
programs should be identified and eval uated. Exanples of

t hese secondary consequences include |egal questions
associated with the existence of actual physical data from
an accident and the potential value (to driver training
prograns) of a know edge base concerning how drivers actually
respond in accident situations. For each type of approach
investigated, the inplenmentation costs to the Federal
Governnent, industry and consumers should be identified.

- 156-



Auto Collision Data Wrkshop
January 20, 1975
Page -2-

ISSUE 3

Define the role of crash recorders in capturing field data

needed to evaluate and calibrate accident investigators reports,
crash tests, and crash sinulation.

* Gene Mannella, NHTSA
* James O Day, Hi ghway Safety Research Institute
Unirversity of M chigan
* Edwi n Ki dd, Calspan Corporation
ISSuE 4

what is the statistical rationale for the nunber of recorders
proposed for procurenment and installation by NHTSA? Is the nunber
appropriate to the calibration uses described in 3 above? . Injury
and fatality prevention rul enaking? damageability rulemaking or

assessnent ?
* Gene Mannel |l a, NHTSA

* Don Mela, NHTSA

IssukE 5

Reliable data is sometines unavailable to the extent desired
when a regulatory action may seemto sonme to be desirable. Wat
gener al po||CYIQU|deI|nes it any can be developed to guide
regulatory actions in an environnent of inperfect data.

* David Mrganstein, Center for Auto Safety

* Law ence ol dnuntz, Economics and Science Pl anning
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APPENDIX P

LETTER FROM JOHN GARRETT
CALSPAN CORPORATI ON
AND
ATTACHVENT

March 12, 1975
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March 12, 1975
Air Mil

Dr. Lawence Goldmuntz
Econom cs and Science Planning
1200 18th Street, N W

Washi ngton, D.C 20036

Dear Dr. ol dnuntz:

Fol | owi ng our telephone conversation about two weeks ago, | gathered
some material on our use of police photography for estimtion of vehicle damge
severity and/or speed, as | had agreed. The material is attached to this letter
To provide background, and some additional detail, | have summarized rel evant
i nformation bel ow.

Ve first became concerned with the problem of assessing accident
severity in our Autonotive Crash Injury Research (ACIR) programin the early
to md-1950's. At that time, we developed an accident Severity Index (Attach-
ment A) based on damage to the vehicle. The police provided interior and ex-
terior photographs of the accident vehicle but the ratings were made by a snall
staff of trained Calspan (then Cornell) personnel. This procedure tended to
mnimze the inter-coder variability that would have resulted if thousands of
police had rated the accidents. A'so, it was not necessary to train police to
?ode, but only to take the proper photographs. Thus, training costs were kept

oW,

Accuracy of ratings were further assured through the use of fairly ex-
tensive conputer edit procedures. “Illegal” (inpossible) codes resulted in a
case being returned for checking. Consistency checks also were used, i.e., a
case that was rated minor could not have severe overall danmage to the car
el sewhere or any damage to basic structure such as the chassis. Low probability
events that were inconsistent with the severity also required a recheck of the
case. Thus, a fatality in a case where the severity rating for the vehicle was
mnor, warranted a check. Some corrections were nade automatically, but many
errors required a recheck.

The reliability of rating procedures also was checked periodically by

ACIR to ensure that rater variability was kept to a mninmum A copy of one report
on this subject (Attachment B) is enclosed.
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Dr. Lawrence Gol dnuntz
March 12, 1975

Bob Canpbel | later devel oped the TAD scale which is used bypolice in
North Carolina and several other states. Here, all ratings are made by police
inthe field. Bob's studies have shown that they do rather well, but | think that
| would prefer the additional control which our system provides.

The Collision Deformation Code (CDC) developed by G M generally
succeeded the earlier systems for use by many researchers and the in-depth
teanms. In some ways this always seened odd to me since the in-depth teans had
measurements of the actual vehicle damage which were nore accurate than the CDC.
This scale clearly is too conmplicated for police use in the field. However, we
have compared CDC ratings obtained by our personnel from police photographs with
those obtained by an experienced invetigator rating the CDC fromactual in-
spection and neasurenment of the vehicle. The results were quite good (Attachment
C, pages 37-56) and we would have confidence in ratings provided by such a system
Again, ratings were made by a small staff of Calspan personnel with appropriate
checks to maintain accuracy.

W later summarized available data from Cal span crash tests in a first
attenpt to develop an aid for estimating speed from vehicle damage (Attachment D).
The amount of useful data was linmted and the approach was dropped when additiona
inputs were not forthcom ng.

Devel opment of the SMAC program by RayMcHenry pernmitted accurate esti-
mates of inpact speeds, but requires such information as vehicle damage, point
of inpact and vehicle rest positions. Use of the Calvan sinplifies the collection
procedure for police and ensures accuracy. Ray is now working on a sinplified
version of the START program for SMAC which, it appears, may provide reasonably
accurate speed estimates. A brief description appears in Attachnent E.

Data collection cost was another point that we discussed. The cost of
our nost recent program to collect police photographs (last year) was approximtely
$5,000 for 1,200 cases. Costs include only purchase and processing of film W
have purchased relatively inexpensive Instamatic cameras ($20-25) for police use
with good results. Cenerally, one camera per car is needed

I'n our discussion, voualso mentioned the possible use of tenplates for
measuring the vehicle damage photographed. W explored this, but it is quite

difficult to do without an overhead shot of the vehicle or the use of photogram
metry. If we go that far, then | believe that the Calvan would be conpetitive

in terms of cost and would provide far better data
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Dr. Lawence Gol dnuntz
March 12, 1975

This has become a rather lengthy letter with many attachments, but
since | agree that the use of police photographs can provide good vehicle
damage/speed data, | have tried to provide what useful information | can. It
may still be sketchy for your purposes, however. If so, | wll be pleased to
provide any additional information that we have available,

Sincerely,
/ ///7f§E;’€:v
' John W. Garrett, Head

Accident Research Branch
Transportation Safety Department

JWG j em
Attachnent s
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ACIRINDEY C¥ ACCIDENT SEVERITY
AND POUENTIAL SURV IVABILITY

[ ntroduction

The method of rating acaideni soverity cescribed heve was developed
for use in the Automotive Crash Injury Research pr-oram (ACIR) of Cornell
Aeronautical Laboratory, Inc. Thus far, 31 states hove participated in the
program. In this study, accident data are reported by participating state
police on a repcrt form designed bv ACIR. Police zlsc provide photoglaphs
of the vehicle interier and exterior. Medical data are provided by the phy -
sicians who attznd the injured victios.,

The description of the rating system which follcws was prepared for
use by ACIR casec anaiysts. In asse:zcing vehicle damage, photographs of

s

the car and pe rtineut informa .’TQn frora the accident report form are used.

The report form piovides infe tion cor fernlng dariaage to various struc-
tural elements of the car, -ach as the chassis frame, engine or mounts,

r‘?' ‘7-)

rraphs. This

firewall, flecor tc., which are not always visible in ph
ential if am zecurate appraisal of VF‘hl e damagc is to be

e
information is ess
made.

Although the ACIK accident data have been collected by thousands of
police officers throughout the countyy, rating of accident seve rity and sur-

vivability has been perfcimed vy a few ACIR case waoyets. Thus, varia-
bility in rating cain-be minimired and closer ~o ol oo intained over the pro-
cess.

Discussion of Rating Method

The rating of accidert severity and survivability represents an effort
to classify accident-invelved c¢27s not only in terms of damage but in terms
of the potential survival of occupants. Each car in an accident is evaluated
and rated individually since scverity and potential survivabilily often differ
even for cars involved in the same accident. Data on which the evaluation is
based are obtained from a series of interior and exterior photographs of the
car, and from the accident report form which describes the accident and pro-
vides additional information on certain structural components: engine, en-
gine mounts, chassis frame, firewall, front wheels, floor, etc.  Accident
severity and survivability arc rated only when adequate photographs and
sufficient accident information are available. When adequate photographs
or accident data are not availabie, cases are classed as NAC (not able to
classify).

The classification of accident severity and survivability requires an
assessment of the type and amount of car damage, type of components
affected, and the influence of this damage on potential survival of car occu-



pants. Accident severity and survivability are rated sem -independently
although in fact they are inextricably related. Broadly speaking, accident
severity is classified in terms of the type, extent and area (side, rear,

etc. ) of the car damaged, whereas survivability is classified in terns of
occupant environnent, i.e., whether there is collapse or invasion of the
compartment . Accident severity and survivability are not mutually exclu-
sive categories, as is shown in the gross relationship between ¢ a r damage,
accident severity, and survivability.

In classifying accident severity a six-point scale (below) ranging
frommnor to extrene is used. In descriptive ternms, damage ranges from
denting and scratching of surface netal to conplete disintegration or crush-
ing of the car. Thus, the accident severity rating rises progressively as
damage increases and nore of the structural elements of the car are affected

Acci dent Severity and Survivability Scal e

Acci dent
Car Danmage Severity Survivability y
Sheet Metal Danage
No damage to basic structure; M nor Survivabl e
no invasion of compartment. Mbde rate Sur vi vabl e
Moder at el y Survi vabl e,
Severe Questionabl e
or Partia
Structural elements progressively Severe Survi vabl e,
involved; compartment may, or 4 Questionabl e,
may notbe invaded. or Partial
Extremely Survivable,
Severe” Quest i onabl e,
Partial, or
Non - Survivabl e
Conpl ete Destruction Extreme Non- Sur vi vabl e
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Wien an accident is rated mnor or node rate in severity it is con-
side red survivable. Mbderately severe, severe or extreme 1y severe acCi -
dents may also be survivable, or survivability may be rated as question-
able or partial. Extrenely severe accidents may al so be classified as non-
survivable. Extrene accidents are always regarded as non- survivable be -
cause they involve alnost conplete destruction of the car. A nore detailed
description of both accident severity and survivability is provided in the
sections which follow.

Acci dent Severity

0 M nor

Damage is nost often confined to the sheet metal surface of the car
al t hough bunpers may be slightly dented, headlights or taillights broken,

radiator grill bent or broken, ornanental nolding torn free. Wen forces
are applied to sheet netal, damage may be de scribed in such terns as
“smal | dent”, “slight deformation", scratches ", etc. Such damage is

con side red mnor whether a small or large area of the car is affected
M nor severity accidents never involve structural conponents of the car.

I Mode rate

Danmage nost often invol ves sheet netal, but such structures as
bunpers, bunper guards, or radiator grill may be damaged. Sheet neta
or grill damage may be described as “slight buckling”, “pushed in
“crunpled”, or “torn”. For stronger conponents -- such as a steel burn -
per -- descriptive phrases such as “large dent”, “twisted”, or “bent”

m ght be used. In accidents of node rate severity, structural conponents
of the car are undanaged.

| Moderately Severe

Damage involves forces sufficiently great so that stronger struc-
tural elenents as well as sheet netal are affected. Usually sheet mnetal
begins to collapse and, depending on the area of inpact, coner posts,
center posts, or chassis frane may be deforned.

| Sever e

Damage in this category always involves collapse or marked dis-
pl acenent of structural elements, as well as c rushing or telescoping of
sheet netal. This grade of accident severity often involves penetration of
conpartment are as ‘either as a result of direct inpact, or as a result of
di spl acenent of other parts of the car due to inpact or overturn
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. Extremely Severe

Damage to the impacted area in these accidents is very extensive.
Structural elements and sheet metal in the affected areas are gene rally
crushed . There is considerable telescoping of the inpacted area, and
there is usually some invasion or collapse of the conpartnent.

. Extrene

This category is reserved for accidents so severe that the automo-
bile involved is almost completely demolished, and often is scarcely recog-
nizable as an automobile. Damage may be de scribed as almost complete
disintegration or crushing of the entire car. Photographs of extreme dam -
age are not provide d in the figure illustrating accident severity because all
damage beyond that illustrated for extremely severe is considered extreme.

Survivability

The concept of survivability is based on the assunption that sur-
vival is dependent on the conpartnent area remmining essentially intact.
In rating survivability, it is recognized that other forms of protection --
interior redesign, padding, lap belt and harness, or even other devices as
yet not available -- may be required in order to fully capitalize on the po-
tential survivability afforded by the conmpartment. Wthout a reasonably
intact environment, however, there is no assurance that occupants could
survive even with other protective devices. The criteria used in deter-
mning survivability, there fore, are the degree of conpartment collapse
and its influence on the normal seated position areas, i. e. , whether there
woul d be sufficient space for Survival If all seats had been occupied by
persons seated in a normal, upright position, and all occupants had re-
mained in their seats. In brief, whether the area surrounding each seat
in the car could still hold an upright occupant.

Data concerning the actual fate of automobile occupants indicate
that many occupants di € in accidents that are relatively mld and, con-
versely, sone occupants survive even when the car is denolished. Al-
though all cars in the ACIR study contain at |east one occupant, in classify-
ing survivability the presence or absence of occupants, as well as the
fate of those occupants actually present in the car, is ignored. In effect,
the car is rated without considering the nunber of occupants or whether
they lived or died. Thus, occupants may survive a non- survivable accident,
or may die in a survivable accident.

A "survivable " rating signifies that the compartment (occupant are a)
was essentially intact and that there was no c¢ rushing or invasion of the
compartment. As the compartment area collapses or is progressively
invade d by surrounding structure, survivability may be classified as sur-
vivable, questionable, partial, or non- survivable. Survivability categor-
ies and the appropriate accident severity categories are described below.

- 166-



. Survivable

When there is little or no invasion of the compartment area, sur-
vivability for all occupant areas is normally assumed. Minor and moder-
te accident secverities, by definition, must be considered survivable.
Mode rately severe, severe, and extremely severe accidents may be sur-
vivable if there is little invasion of the compartment. An extreme acci-
dent (again, by definition) cannot be considered survivable. (Rated sur-
vivable: Front photographs - minor, moderate, moderately severe; Side -
minor, moderate, moderately severe, severe; Rollover - minor, moder-
ate, moderately severe.)

e Questionable Survivability

When the area surrounding one or more seated positions is some-
what compressed, but there is some doubt as to whether one or more nor-
mally seated persons could survive, survivability is considered question-
able. This classification may be used only with moderately severe, severe,
and extremely severe accidents. (Rated questionable survivability: Side
photograph - severe; Rear - extremely severe; Rollover - severe. )

. Partially Survivable

This category is used when one or more, but not all) seated posi -
tions are conpressed to such a degree that it is considered non-survivable
for a normally se ate d person. This classification may be used only with
node rate 1y severe, severe, and extrenely severe accidents. (Rated
partially survivable: Side photograph - extrenely Severe.)

. Non-Survivable

When the entire conpartment is conpressed O invaded tosuch an
extent that there is insufficient roomfor an occupant seated upright in al
the normal seating areas, the accident is considered non- survivable.
Extremely severe accidents nay be classified as non-survivable, and
extreme accidents nust be so classified. (Rated non-survivable: Front
phot ograph - extrenely severe; Rollover - extrenely severe. )



Accident Severity and Survivability

Classification

Survivable
Minor
Moderate
Moderately severe
Sever e
Extremely severe

Non- survivable
Extremely severe
Extreme

Partially survivable
Moderately severe
Sever e
Extremely severe

Questionable survivability
Moderately severe

Severe
Extremely severe

Not Able to Classify
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MINOR

MODERATE

MODERATELY
SEVERE

SEVERE

EXTREMELY
SEVERE




SEVERITY

ROLLOVER

MINOR

MODERATE

MODERATELY
SEVERE

SEVERE

EXTREMELY
SEVERE

ACCIDENT RESEARCH BRANCH
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CORNELL AERONAUTICAL LABORATORY



