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1.0 SUMMARY

This is the final report of a study by the Highway Safety Research
Institute to develop three accident investigation methodologies for use
by accident investigators in the National Crash Severity Study (NCSS)
and the National Accident Sampling System (NASS) sponsored by the
National Highway Traffic Safety Administration (NHTSA). These
methodologies were developed in preparation for initiating special
studies to be conducted-in NCSS and NASS as companion efforts to the
on-going investigation of selected motor vehicle accidents in each
project.

The methodologies include Steering Column (NASS Special Study #3),
Side Intrusion (NASS Special Study #4), and Roof Intrusion (NASS
Special Study #5), and involve visual observations of damage and
vehicle crash performance as well as measurement of steering component
changes and side and roof intrusion resulting from a crash. The
methodologies use data forms that address various aspects of each
special study where information is essential to assess the problems
associated with each. Each data form is structured so that investi-
gator responses can be efficiently coded and machine handled.

Two one-week training sessions were conducted for NASS and NCSS
accident investigators. The training sessions included presentations
of special studies involving motorcyc]é crashes and truck underride
crashes in addition to the steering column, side, and roof intrusion
studies. Results of the training sessions and experience gained from
field trials of the methodologies indicate that their design was
practical and can be applied uniformly and consistently by NCSS and
NASS investigators.






2.0 INTRODUCTION AND BACKGROUND

2.1 Introduction

At the request of the National Highway Traffic Safety Administration
(NHTSA), the Highway Safety Research Institute (HSRI) conducted three
Special Studies to develop as supplements to the National Accident Sampl-
ing System (NASS) accident data collection methods. The three special
studies were: Number 3 -- Steering Column; Number 4 -- Side Intrusion;
and Number 5 -- Roof Intrusion.

Earlier work by HSRI had focused on development of methods to
measure and document the intrusion of occupant contact surfaces into
occupant surfaces. This was documented in HSRI report UM-HSRI-78-17-

1; Methodology for the Measurement of Intrusion in Motor Vehicle

Accidents.

The purpose of this current project was to develop separate but
parallel and compatible methodologies for the measurement of intrusion
by three separate occupant compartment surfaces: the steering column/
wheel, the side, and the roof.

2.2 Background

The NHTSA operates a motor vehicle accident data collection system
known as NASS on an expanding nationwide scale. The purpose of this
system is to collect, according to a pre-defined sampling system, a
random selection of motor vehicle crashes and to document the crash
scene, vehicular damage profile, and occupant injury patterns. The
system is designed to be flexible by allowing for special studies, yet
rigid in terms of basic data collection efforts and data recording.
Teams of investigators--stationed nationwide--continue to receive
training in motor vehicle accident investigation skills.



The NASS project consists of two basic accident data acquisition
systems. One is the Continuous Sampling System (CSS) which, as the
name implies, consists of a continuous data acquisition effort, using
a basic accident investigation protocol. The second system consists
of special study protocols addressed to special topical areas of con-
cern to highway safety. These special studies are usually of Timited
duration and planned to achieve specific objectives. The special
study protocols developed in this study were for use in such special
study efforts in NASS.

To take advantage of the ability of NASS to accommodate special
projects, five "special studies" projects were initiated simultaneously
by NHTSA. They were: '

SS1 (Special Study Number 1

( ) == Motorcycle
$S2 (Special Study Number 2)

( )

( )

Truck Underride

SS3 (Special Study Number 3
SS4 (Special Study Number 4
SS5 (Special Study Number 5)
The University of Southern California was designated to develop

Steering Column
-- Side Intrusion

- Roof Intrusion

the motorcycle special study protocol. Indiana University was desig-
nated to develop the truck underride protocol. HSRI was designated
to develop the three special study protocols concerned with passenger
compartment intrusion.

Development of a methodology for the measurement of intrusion*
preceded this project. This previous study provided the methodology
for the uniform measurement of intrusion into the passenger compart-
ment of crash-damaged vehicles. It was developed under NHTSA spcnsor-
ship for use in the National Crash Severity Study (NCSS). Field use
of this protocol in NCSS (National Collision Severity Study accident
investigation project conducted by NHTSA) demonstrated that its design
was practical and that it could be applied uniformly on a large scale.

*Methodology for the Measurement of Intrusion in Motor Vehicle Acci-
dents, P. Cooley, T.L. McDole, et al., April 15, 1978, report UM-
HSRI-78-17-1, contract number DOT-HS-7-01805.



This study of intrusion was initiated by the NCSS (National Crash
Severity Study). The NCSS is gradually being phased out, replaced by
NASS, and in order to provide a basis for a more precise evaluation of
certain motor vehicle safety standards, the intrusion methodology de-
veloped for NCSS was re-directed into this present effort and split
into three special study protocol developments addressing (1) the
performance of the steering column in crashes; (2) the classification
and measurement of occupant injuries in selected side-impact crashes;
and (3) the classification and measurement of occupant injuries in
selected crashes with roof crush. This report described the develop-
ment of these NASS special study protocols.

2.3 Project Overview

This project adapted existing intrusion measurement methodology
and related data collection efforts into three specific data col-
Tection systems within the NASS data collection framework. Each
special study consisted of a data collection protocol, a user's guide,
and a training seminar. HSRI also served as the host for a series of
training sessions for each of the NASS team members, to coordinate the
training related to all five special studies.

This report documents the development of each HSRI's special
studies and reports on the training sessions held.

[






3.0 DEVELOPMENT OF SPECIAL STUDIES

The three special study protocols (SS3, Steering Column; SS4,
Lower Side Surface; SS5, Roof) were developed simultaneously. In each
instance data elements were outlined, data form items were developed
with code value ranges, the items were formatted into a basic data
form outline, and user's guides and reference material (where appro-
priate) were developed. Prototype data forms were submitted to the
sponsor for review, were subsequently revised, and then turned over to
Indiana University for standardization into the NASS data form for-
mat, reproduction, and distribution.

The following sections highlight the development of each special
study and reproduce the data form outline as furnished to Indiana
University (IU). The appendices contain the data forms as formatted
and distributed by IU to the NASS teams.

Reference documents and user's guides developed to accompany the
data forms are referenced in the appropriate section but not repro-
duced in this report.

3.1 Steering Column

The purpose of this effort was to develop methods, a data record-
ing instrument, and supporting documentation for methods of examining,
measuring, and assessing the condition and performance of steering
components in crashed vehicles.

3.1.1 Methodology. A basic question in developing the protocol
was this: What portions of a vehicle's steering system should be in-
cluded? Steering system designs vary. Individuals from major motor
vehicle manufacturing companies were consulted during the process of






developing a comprehensive set of methods for evaluating all existing
vehicle steering systems.

While an ideal set of methods might involve acquiring damage-
related data on all portions and components of a steering system, this
ideal was tempered by two practical considerations: Field investi-
gator's limited knowledge of the intricacies of steering systems; and
limitations on their access to steering system components in crashed
vehicles. Crash-damaged vehicles in the NCSS and NASS samples are
examined on the basis of informal arrangements between investigators
and tow operators, storage facility personnel, and disposal operators.
Vehicles are not owned by such organizations but only stored by them.
They permit NASS and NCSS investigators limited access to such vehicles
only out of a desire to cooperate with research that will improve
highway safety. Because disassembling various vehicle components
could impose a liability on tow yard operators, it was decided to
address only portions of vehicle steering systems that can be viewed
directly by an investigator without 1ifting, moving, or dismantling
portions of the vehicle. This also excludes attempting access to
portions of the steering system located in the engine compartment.
Thus the methodology was Timited to portions of the steering system
located within the passenger compartment and in view of the investi-
gator:

%The steering column, extending from the interior toe pan

to, and including, the steering wheel and its hub.

OAssociated mounting brackets, hardware.

OEnergy-absorbing features.

OSteering wheel (rim, spokes, and hub).

To facilitate the documenting of data, those portions of the
steering system within the passenger compartment were organized into
four major subsystems: (1) steering wheel; (2) steering column; (3)
column mounting; and (4) foundation.

The steering wheel subsystem consists of the steering wheel rim,
spokes, and hub. The steering subsystem column includes the housing



jackets, energy-absorbing device, and the toe plate (if any). This
subsystem extends from the toe pan at the vehicle's firewall, or front
cowl, to the shaft end where the wheel hub is attached. The column
mounting subsystem consists of the brackets, shear module, clamps, and
associated hardware used to attach the column to the foundation or
vehicle.‘ The foundation subsystem consists of the surfaces or devices
to which the column mounting devices are fastened so as to secure the
column in the vehicle. These mounting surfaces are typically the in-
strument panel, toe pan, or other vehicle substructure.

Based on the above organization, data elements were outlined to
provide for identification and description of these subsystems (wheel,
column, mounting, foundation) and for recording observed damage to
each subsystem.

3.1.2 Data Form. Typically the format used for recording infor-
mation for each subsystam was (1) system identification; (2] original
(undamaged) dimension; (3) damaged dimension or distortion. Thus, for
example, the steering wheel would first be identified as to number of
spokes and arrangement, a notation of original dimensicns (if any),
and a notation of the nature and extent of the deformation of the
wheel rim and spokes, including dimensions, if any.

Categories dealing with each subsystem were expanded into data
elements with assigned code values. All items were organized into a
logical sequence and drafted into the prototype data form shown in
Figure 1.

The form was designed so that explanatory information accompanies
each of the descriptive variables included. This enables the investi-
gator to readily identify and properly encode the type of steering
system encountered. To further facilitate the investigator's correct
description of the item, a reference manual was provided for investi-
gator use (under separate cover). This reference document is des-
cribed in the following section,



PSU No.

NATIONAL ACCIDENT SAMPLING SYSTEM
SPECIAL STUDY

Special Studies No. O 3

Case No. ' Vehicle No. ___

STEERING COLUMN

Steering Column Performance Assessment

A description and documentation of the passenger compartment Steering

syst

WHEN TO
was

em components and damage.

USE THIS FORM: Complete this form whenever the CASE venicl
a towaway and imvolved in a fromtal or side colliston (not rear

impacts (le:exclude clock directions 4-8, or a rollover)
OR when there was driver contact with the steering system.

Steerin

g System Defined:

That
the
subs

portion of the steering assembly which is located within
passenger compartment consisting of the following components/
ystems.

1. The column, extending from the toe pan to its termination
in the steering wheel hub.
2. Associated mounting brackets, hardware, and foundation.
3. Associated energy absorbing devices.
4. The steering wheel.
FIGURE 1. PROTOTYPE STEERING COLUMN DATA FORM
HSRI-STC-1

TMc  3-79




1.0 STEERING SYSTEM OPTIONAL EQUIPMENT:

1.1 Speed Control (Factcry Installed-- — 1\ |CODES:
Not a dealer installed unit.) 1= .
= Equipped
1.2 Tilt Column Feature __{ |2=Not Equipp.u
1.3 Telescoping Column Feature __ | |?= Unknown
2.0 STEERING WHEEL:
2.1 Wheel Code (No. of spokes and arrangement) __ __~=(Ref. Table 2)
If other than shoum in Table 2, code 37
=) and sketeh here. o
>
Lél
2.2 Wheel Profile __==(Ref. Table 3)
2.3 Wheel EA Type Code __ __—(Ref. Table 4)
If Type Codes (10- 95)//
2.4 'Wheel EA Compression Calculation
(1) Insert Original Dimension __ __-_~(Ref. Table 1)
(2) Insert Compressed Dimension--See  __ __.__
g Ref. Table 4 for how-to-measure. .
g (3) Value for Compression __ __ == Code Table A
Q
25 Rim Distortion __-= Code Table B
2.6 Spoke Distortion __== Code Table B
3.0 STEERING COLUMN:
“l 3.1 EA Device Type __ __~—{Ref. Table 3)
>
=l 3.2 Mounting Method __-—(Ref. Table 6)
3.3 EA Device Compression
(1) Insert Original Dimension — __._==(Ref. Table 1)
§ (2) Insert Compressed Dimension o
E’E (3) Value for Compression __ __ ¥ == Code Table A
=
% 3.4 Shear Module Movement
< (1) Type of Movement __-= Code Table 7
(2) Value of Measurement __ _* == Code Table a
*Rounded to the nearest inch
HSRI-STC=2
TMc 3-79



COLUMN DISPLACEMENT

3.5 AC Dimension

(1) Insert Original Dimension
(2) Insert Measured Dimension
(3) Value for Axial Movement

3.6 Lateral («>) Column Displacement--
As noted at the steering wheel end.

3.7 Vertical (i) Column Displacement--
As noted at the steering wheel end.

3.8 Column Mounting Damage

4.0 FOUNDATION AND SURROUNDING STRUCTURE DAMAGE

4.1 Toe Pan Ar¢d Damage near Column

4.2 Instrument Panel Vertical Rotation

near Column

4.3 Instrument Panel Buckle near Column

4.4 Bracket Mount Surface or Device Damaged

(if bracket mount used).

5.0 PHOTOGRAPHIC DOCUMENTATION

5.1

DIRECTION

DIRECTION

DIRECTION

MAGNITUDE

MAGNITUDE

Code

Code

Code

Code

Code

Code

Code

Code

. Table 1 & 7)

Tables C & A

Table C

Table C

Table D

Table E

Table E

Table E

Table E

Take at least 2 photographs of the steering column wheel, EA Device,

etc., so as to best depict the location and magnitude of the damage.
Photograph the mounting and foundation also, if damaged.

*Rounded to the nearest inch.

-- STEERING COLUMN FORM COMPLETED --

HSRI-STC-3

T™c

3-79

mn



Ref. Table ST-Dimensions. Not Included Here. See Separate Document.

Raf. Table 2--wheal Cods

1 sgoka ‘ 2 scokas 3 spokas 4 sgokas

17 = 21 = 31 = 47 = E E
| \_//
2 = @ 2= 42== /‘\
23 ; @ - @
VR TN

f \

22 | ey @
. \h/ ‘.x
97 = \./ —

Cther (6m ARir B3y
——0raw {n the spoka arringement on data orm. |

39 - Unknewn spookss and arrangement

RaT. Tabla J-=%heal Profiia

Jeen dish (> 3")

Snallaw disn (< 2")

Flat

ther profile*

Undetarmined - no referencs dats
Unknown profile

W LN —
Paadibs e & &

*Mota en data form.

11



Ref, Table 4--Wheel EA Type Code

01 Non EA Type*

10 EA Type--Unspecified
21 Dodge Omni

22 Plymouth Horizon

98 Unknown ¥ EA Type

95 Undetermined, no reference data

*While most wheels are designed to absorb some energy, certain wheels
are specifically EA and replace the column EA capability.

Energy Absotbing
Steering Wneel

17



Ref., Table 5--Column EA Device Type

ENERGY ABSORBING DEVICES

13

14

15

18

94
85
96
98
99

STEERING COLUMN

=

! D (CSMPRESSIDY

— a5t —

v T3
3a1 ;D(r::uaassaﬁ\mwswh
STANCARD)

!——.' /Ob- ?'-ATP
a0 10 (coMPRETSE) |'
e ——
g AL

M

?AL.@W ' ?Otc..-wrﬁ-
Ry
S —
3L T""“""'\\~
0 (cowpes=sEn) !
A

CL____J\\?\_]]

EXTEI D [
CREVET TR

Unknown EA Column Type
Non EA Column
Unknown Type

‘Other EA Column Type--Note on data form
Undetermined, no reference data

13

weLy ze20— |
7 l i \"\3
‘ i - | \
22 O rmeems Y
(STANCARC)
\

- vD {CmB3ETTTY) "'\3\'
.Al'pcaﬂ’ P"_———\
CHALLENGER 73— Ll\

32 g’ P u \

S.L:.TTTE ‘D'f—we_.rx ,_\
AND MANDRZL,

&1 § pm—mmmm——=

-

SOTTED 1 D (CoMPOr=SID) |

MANCAEL,

— ——
SCRUDEE 0 <
o -

2 f= =

R — -
MINI CSLLMN

FRD
MQOD [ COLIMN

-

FRAONT OF VEIICLE



Ref. Table 6--Column Mounting Method

Rigid to Instrument Panel and Toe Pan/Lower Firewall

Rigid to Instrument Panel, Lower Bracket

Rigid to Instrument Panel, No Lower Attachment .

Shear Module at Instrument Panel, Rigid at Toe Pan/Lower Firewall
Shear Module at Instrument Panel, Lower Bracket

Shear Module at Instrument Panel, No Lower Attachment

Bracket

Other (specify on data form)

Unknown Method

Undetermined, No reference data

OWOO NV WM —

Ref. Table 7--AC Dimension Reference Points

Measurement to bottom edge of upper back Tite trim at glass.

Code: 1 - back 1light glass header
5 - undetermined, no reference data

NOTE: (1) 1If adjustable Headrest, measurement is with headrest down.
(2) If high back seat, measurement is over top of seat back.
(3) Vehicles with no back seat, measurement is still taken to
window trim.



HSRI-STC-R1l
™c 3-79

Cope TABLES

CODE TABLE A

VALUE NOTATION OF MEASUREMENT

3 digit values

00 No Movement, compression, collapse 000
Measured Value Code

__ __ Value of Measurement in inches -
NOTE: Values are to be rounded to the nearzsst inch.

Observed Value Code (Cannot be measured)

80 Apparent Movement, Value Undetermined 980
81 Estimated Movement, less than 1" 981
82 Estimated Movement, between 1" and 2" 982
84 Estimated Movement, between 2" and 4" 984
86 Estimated Movement, between 4" and 6" 986
88 Estimated Movement, between 6" and 8" 988
90 Estimated Movement, greater than 8" 990
Other Codes:

95 Reference Data not available 993
98 Not designed for measurement, non-EA wheel, columm 998

99 Unknown Value 999

CODE TABLE B
WHEEL SPOKE/RIM DISTORTION

No Distortion

Minor Bending-less than 1 inch
Severe Bending-greater than 1 inch
Broken, i.e.: separated

Unknown Distortion

OB W N

CODE TABLE C

COLUMN LATERAL AND VERTICAL DISPLACEMENT AT STEERING WHEEL END

Direction: 1

No Displacement

2 Up, right, or compression (Measured dimension
greater than original)

3 Down, left, or intrusion (measured dimension
less than original)

4 Displacement, unknown direction

9 Unknown (includes loose column through mounting separation)

Magnitude: 1 No apparent displacement

2 Minor, 2" .
: 11 tl t 1"

3 Major, 2 } Eyeball Questimate

9 Unknown

15



1
2
3
4

5
7
9

*NOTE:

CODE TABLE D
COLUMN MOUNTING DAMAGE*

No Damage
Upper Mounting Assembly damaged or distorted**
(including bracket)
Lower Mounting Assembly damaged or distorted
Upper and lower mounting assembly damaged
or distorted
Bracket Mounting Assembly damaged or distorted
Other Mounting Damage
Unknown Damage

Does not include shear capsule separation, unless by

other than normal shear capsule movement.

**Damage results from twisting, tearing, bending, distorting,
ete. to the mounting assemdly.

01
02.
03
04
05
06
07
08

98
99

HSRI-STC-R2
™c 3-79

CODE TABLE E
FOUNDATION DAMAGE

None
Displaced or buckled rearward or into occupant space
Displaced or buckled forward or away from occupant space
Displaced lLeft
Displaced Right
Rotated or Displaced Upwards
Rotated or Displaced Downwards
Combination of Above (Note on data form which
of above ) '
Not Applicable
Unknown if damaged

CODE TABLE F
SHEAR MODULE TYPE OF MOVEMENT

No Movement

Displacement Only

Displacement and Separation

Not Designed to Indicate Movement

Not Applicable, No shear module
Unknown Movement

OO0 b WK



Following a field test of the data elements, and minor alteration
to them, the revised set of data elements was forwarded to Indiana
University to be formatted into a data form compatible with the balance
of the NASS data forms. This final data form (NASS version) is shown
in Appendix A.

3.1.3 Reference Guide and User's Manuals. The development of a

Reference Guide, containing detailed features of various steering

systems was a significant and important portion of the overall effort
to develcp a steering column methodology. The need for reference data
to both identify and dimension the vast variety of steering column
designs present in motor vehicles was evident from the start of the
project. In the past such information was provided by the Motor
Vehicle Manufacturer's Association (MVMA) as a courtasy to accident
research investigators. This information consisted of a compilation
of the undamaged dimensions of the various steering column designs
incorporated in U.S. manufactured vehicles. The information, however,
was often unavailable until well into a conventional U.S. vehicle
model year, and was compiled in a manner that oftan required some
explanation and interpretation. In addition, the MVMA-provided data
did not cover all vehicle types and models of concern to current
accident study projects such as NCSS and NASS. Thus there was the
need to provide a coherent, well-structured manual containing all the
steering system information an investigator needs.

To gather such data, HSRI staff met with representatives of the
major U.S. motor vehicle manufacturing firms and discussed this need.
The manufacturers responded with data regarding the specific column
designs incorporated in their vehicles. This data, in conjunction
with data provided by the MVMA, formed the basis for the reference
guide.

Thus the Reference Guide was developed to assist the accident in-
vestigator in accurately describing and measuring passenger compart-
ment steering systems in vehicles selected for examination for crash



sjuauodwoy buraaals pajtdwo)

1] 91qe] 3adud43}aY

*2 AINDIA

H 1 A C 1 H 9 4 3 a J 9 v
uoipgsod 9 9 v € b ]
APUB) ‘319 v X X el Wee ol
e |99ym NIA JO saajoeaeyd 4is 3 yip
LY Yam, :8po) Apog NIAx
paads
/131
866 L 866 £ Lo WG| LE L 2N WAIYY! 9¢ P2 s340dg
paadg
‘191
866 L 59 S Ll Lo € Lt /3Lt
. 866
“191
866 L 5°§ § 91 866 10 3 1L_g /At €S A1 4Py Lanxn)
YA | 07/ v Iy vbb 10 A v LR NE
et L G'g 9 tL 866 {y) c L€ ‘PIS eV uobey s
69 L 0°¢ 14 (47 866 Lo e 14 L
{9 L G'8 9 il 866 Lo e LE ‘PIS A I U
x99 | 0°¢ 1 v 866 Lo 4 114 I
99 | 59 9 11 866 10 A L€ ‘PIs Ly ] L £€0¢ XNniag
eli | 5°8 9 Lt 866 10 e 2l ‘PIS te uobep §
69 L 58 9 1 866 10 P4 2e ‘PIs et TApT P
99 1 5'8 9 i 866 Lo e e 'PI1S Le ‘up 2 €02 pheplvyg
/AR EA] Wi (9) | _(s) @ ///] (v) €) (¢) \\m [l/ {7 (3l9e) "i9y)
an{ep| Juto ) “usuifg] poyzan| edAy ‘uawpgl apo) {aprjoadl 3po) *3dnb3j] x9po) EIVSIS aulep
*jay *Brag buy]aanag *6ragl V3 Lta9yM *baygl  Apog Apog TN EIN
: vl | -3unoyl y3 vi _ Laaypy,. .Eo_ NIA
[ NOISNiWIG QY NWO 10D REE(TVIEIIUEETR
VE1HN NeW €861 deajp

1e



rIGUxt 3. REFEKENCE TABLES 2-7

Ref. Tabie 2--wWheal Code

1 spoka ' 2 sookes 3 spakas
11 = 21 = E E 1 =
22 = E 2=
a @
97 = \/
Cther

Ref.

Draw in the spoka arrangement on data form.

89 - Unknown spokes and arrangement

Tabla 3--Wheel Prafile

Oeep dish (> 3")

Shallow dish (< 3")

flat

Other profile*

Undetermined - no refsrence data
Unknown profile

O o W
. . . . . .

*Note on data form.



FIGURE 3 (continued)

Ref. Table 4--Wheel EA Type Code

01 Non EA Type*

02 EA Type--Unspecified

21 Dodge Omni

31 Plymouth Horizon

95 Undetermined--no reference data
99 Unknown if EA Wheel

*While most wheels are designed to absorb some energy (but are not called EA

wheels), certain wheels are specifically EA and replace the column EA
capability.

Energy-Absorbing
Steering Wneel

N



FIGURE 3 (Continued)

Ref. Table 5--Column EA Device Type

STEERING COLUMN
ENERGY ABSCRBING DEVICES *

01 Non EA Column
..02 _EA Column Type.Unspecified .

T e
uf":d A ————————
10 (Copmesrny
2§ | o
s e = anea,
STNeaT e
sy /ﬂtﬁ..h‘t
13 |
sy 10 (CouparerEm)
e LIS
Y
14 I i
’ LT l\—-———-—- \‘ "
DAL, 0 (owpeEny ! .
A \\
15 8 | N
s iclalmt\w

90 Other EA Column Type--Note on data forms

95 Undetermined--no referencs data

99 Unknown if EA Column

4See Yariable 17 for larger drawings
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FIGURE 3 (Continued)

Ref. Table 6--Column Mounting Method

Rigid to Instrument Panel and Toe Pan/Lower Firewall

Rigid to Instrument Panel, Lower Bracket

Rigid to Instrument Panel, No Lower Attachment

Shear Module at Instrument Panel, Rigid at Toe Pan/Lower Firewall
Shear Module at Instrument Panel, Lower Bracket

Shear Medule at Instrument Panel, No Lower Attachment

Bracket

Other (specify- on data form)

Unknown Method

Undetermined--no reference data

O O 00~ O Ul B P —
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FIGURE 3 (Continued)

Ref. Table 7 -- AC Dimension Reference Points

1. Back 11ght glass header - Straight 1ine from wheel hub to reference point
(If adjustable headrest, measurement is with

headrest daown.)
*

2. Back light glass header - Curved line over seat back from wheel hub to
reference point (High back seats, tape measure

should rest on top of seat back.)

e/

3. Intermediatz reference point - See note in Referencs Table T

- D YR . T WD D W TP W T W W TV " D D D D TP D W U D T WP W U D D W WP Y WD WD WD D WD WD WD WD AR L A D T S D D D W WD D W W W WD WD WD WP WD WD WD W D P YD WD W W S W

*Back Tight header detail
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damage. The Reference Guide has two parts. Part I, containing
Reference Table 1, summarizes the components of the passenger compart-
ment steering system for most vehicles of interest. It is organized
by vehicle made, model, and model year. Part II, containing Reference
Tables 2-7, provides detailed descriptive data about each component
of this steering system. Reference Table 1 is a summary of Tables

2-7 for specific vehicles. An example of Reference Table 1 is shown
in Figure 2. Reference Tables 2, 3, 4, 5, 6, and 7 are shown in
Figure 3. As shown, Reference Table 1 is a summary of Tables 2-7 for
specific vehicles.

As shown in these examples, reference tables are organized for
use in two ways. The first tables give pertinent data in summary form
for common makes and models of vehicles encountered. Proper use re-
quires that the investigator identify the make, model, and optional
equipment for a certain vehicle, locate the vehicle in Reference Table
1, and then transfer the appropriate data values to the data form
while verifying that the vehicle is so equipped.

The second set of tables gives code values for each specific ele-
ment of the data form so that uncommon steering systems (not contained
in the summary tables) may be described. These tables include infor-
mation which describes how to make and record certain measurements
relating to column performance in a crash. These tables aid the in-
vestigator in identifying the type of column and its safety features,
as many features of the steering column and its associated hardware
may not be readily identifiable by merely examining the vehicle. Thus
these reference tables are essential to a proper examination of the
steering system.

A User's Guide and Coding Manual was prepared to aid the inves-
tigator in completing the data form. The User's Guide contains a des-
cription of the data collection methodology as well as a detailed
explanation of each data element. It is a "how-to-do" type document
providing instructional material as well as measurement methodology.




By referring to this document, the investigator should be able to com-
plete the data form without difficulty. An illustrative page is shown
in Figure 4.

To help alleviate problems in assessing steering column perfor-
mance, and to assist the investigator in understanding the various
steering column devices, photographs and sketches of example units were
obtained. Various vehicle types and models were acquired to develop
such information. Most vehicles were new models making their entry
into the vehicle population and wera obtained on loan from local new
car dealerships. They were carefully examined, measured, and photo-
graphed within the Institute garage facilities. Photographs obtained
from such examinations were then notated with dimensions, identifying
captions, and other pertinent features helpful to the investigator.

One overriding feature of most new vehicle designs is their
tendency to locate steering column hardware of interest t0 investi-
gators (column, shear capsule, attachments, etc.) so as to be in-
creasingly inaccessible to visual inspection. This is particularly.
true for those vehicle which were the product of "downsizing" to de-
crease weight and increase fuel efficiency. Shear capsules in par-
ticular were found to be covered by trim panels and trim hardware,
obscuring them from the view of an investigator.

Where such vehicles were encountered, documentation was prepared
to illustrate features of the steering components within the passenger
compartment with these covering components removed. This presented a
view of the steering hardware which was normally covered from view.
This information was not meant to imply that accident investigators
conducting vehicle examinations were to similarly remove steering
hardware covering components.

The User's guide is bound separately and identified as National
Accident Sampling System Special Studies Number Three: Steering
Column; User's Guide and Coding Manual, T.L. McDole, report UM-HSRI-
79-44, revised edition, July 1979.
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FIGURE 4. ILLUSTRATIVE PAGE FROM THE STEERING COLUMN USER'S GUIDE

Steering Column
Variable 15

VARIABLE GRQUP: Steering Wheel: Damage
VARIABLE NAME: 15. Rim Distortion
FORMAT: 1 column, numeric, beginning column 28

ELEMENT VALUES: No distortion

Minor bending--less than 1 inch

1
2
3 Severe bending--greater than 1 inch
4 Broken (i.e., separated)

9

Unknown distortion
SOURCE: Inspection only

REMARKS: Place a flat object such as a clipboard across the rim and fook to
see if any distortion is present. If distortion is present, quantify the
magnitude. A precise measurement is not needed (and probably cannot be
obtained anyway). Breakage of the wheel rim means a complete severance of
the rim at one or more points. Separation of the spoke fram the rim is coded
under variable 16. (Spoke Distortion). A fracture, cracking, or breaking of )
the plastic or wood material does not gqualify unless there is compiete

separation.
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3.2 Side Intrusion

The purpose of developing a side-intrusion measurement methodology
was to equip NCSS and NASS program accident investigators with the
means to document the location and extent of side intrusion, i.e., in-
trusion into the passenger compartment lower side surfaces resulting
from a crash. Data obtained from application of this methodolegy
would tend to be used to assess the performance of the passenger com-
partment lower side surfaces in a collision through documenting the
location and extent of intrusion and by noting resulting occupant
contact and injury.

Side impacts and resulting intrusion have been known to inflict
injuries to vehicle occupants. However, the pattern of such injuries
differs from injury patterns resulting from frontal or rear impacts.
The physical dangers of intrusion during such crashes are apparent,
and are being addressed by Federal safety regulators in terms of re-
vising Federal Motor Vehicle Safety Standard #214, "Side Door Strength."
The development of this methodology will permit NCSS and NASS pro-
gram accident investigators to acguire the data needed to better
understand the relationship between crash severity and side intrusion,
and the relationship between side intrusion occupant injury.

3.2.1 Methodology. The side-intrusion methodology developed in
this project is addressed only to that portion of the side of vehicles
as defined by the passenger compartment boundaries. It does not in-
clude sides of the engine compartment or trunk (luggage) compartment.
The paésenger-compartment side surfaces are defined as the area extend-
ing rearward from the vehicle "A" pillar to the last passenger compart-
ment pillar, and from the bottom edge of the door sill-rocker panel
(extended) to the belt line of the vehicle. The belt line defines the
division between the roof and glazing portion of the passenger com-
partment and the sheet metal areas of the doors. Glazing and upper

pillars are not included in this side surface area of interest. These




relevant side surfaces consist of up to three zones (depending upon
the vehicle) and are defined as follows:

(1) Front -- area between A and B pillars

(2) Back -- area between B and C pillars

(3) Rear -- area between C and D pillars
The only side surfaces of interest in this methodology development are
the right and left sheet-metal-enclosed sides of the vehicles.

The vehicle passenger compartment encloses the occupant space
normally available for occupant seating, based on the vehicle design |
and seat configuration before the vehicle was involved in a crash.
Vehicles with fixed seating which can be folded or compressed into a
"down" position (i.e., station wagons) have an applicable side zone at
that seat Tocation regardless of whether the seat is extended upward
or folded down. Vehicles with removable seating were considered to
have an applicable side zone of interest at removable seat locations,
but only if the seat were present at the time of the crash in which a
side impact occurred. Cargo space behind seats was not considered as
having an applicable side zone even though people might occupy such
space with the vehicle moving.

Certain exceptions to these clearly defined areas of side surfaces
were necessary. These were primarily because of vehicle types such as
vans and multi-purpose vehicles where it is difficult to make a clear
distinction between side surfaces of interest and side surfaces not of
interest. Table 5 summarizes the common vehicle types and their
applicable side zones addressed in this methodology development.

3.2.2 Data Form. A data form was designed to record the relevant
features of the side impact damage. The form was organized into three
major sections:

(1) Crushing force

(2) Component damage

(3) Intrusion
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FIGURE 5. APPLICABLE SIDE SURFACES BY VEHICLE TYPE

Zone

) Front Back Rear
Between Pillars: A & B B&C C&D

Vehicle Type

2 seat sports car b4
Sedan 2 & 4 door, incl. hatchback z b4
Station wagon- 2 seat X <
3 seat x z X
dual facing rear seat X X =
Pick-up truck- std. X
w/crew cab X x
Van=- cargo @‘F 4 X
pagéenger ) X X X
custom~-customized @ x
Jeep-ty'pe@ x x
Multi-purpose passenger @ X X X

* Notes
1.
2.
3.

Cargo van has only front seating; rest is for cargo.

Passenger van has all seating in factory-installed, remcvable seats.
Custom van has cnly front seating. Rest of area has been customized
and has non-standard seating. Includes camper conversicns.
Jeep-type includes back seating if installed. Otherwise, just front.
Multi-purpose passenger vanm or truck-based station wagon has all

three zones or less, depending on available passenger seating.

la¥al



The first two sections describe location and extent of side impact
damage to the exterior sheet metal of the side surface, while the third
describes intrusion of the inner side surface into the passenger com-
partment. The prototype data form is shown as Figure 6. Similar to
the Steering Column form, it was reformatted by the University of
Indiana for use in NASS so as to be compatible with other NASS data
field forms. This NASS verson is contained in Appendix B.

The use of the side intrusion data form, when examining crashed
vehicles, was made contingent on direct-contact damage. That is, data
were to be acquired on only those crashed vehicles where an external
crushing force was encountered by the side surface of the vehicle as a
result of a side-impact crash. The force could emanate from any
direction, but must impinge on the side surfaces defined above so as
to result in inward crush to those surfaces. In addition to complet-
ing the Side Intrusion Data Form, the investigator was encouraged to
augment data called for on the structured form with external and in-
terior photographs of the vehicle, as well as supplemental notes,
sketches, drawings, etc., where this could better be describe items
or areas of interest.

A major portion of the data form was designed to accommodate in-
formation which could permit correlating occupant identification
(occupant number in the crashed vehicle), occupant seated location,
and occupant injury with the impact in terms of the occupant space in-
truded, intruding components, and the amount of intrusion and occupant
space reduction as measured by the investigator.

Field tests of this methodology confirmed its practicality for
providing data consistent with the definitions of the various data
elements used to describe side intrusion.

3.2.3 Reference Guide. As with the steering column special

study, a User's Guide and Coding Manual was prepared to accompany the

side surface data form. The user's guide contains a description of



FIGURE 6. PROTOTYPE SIDE SURFACE DATA FORM

NATIONAL ACCIDENT SAMPLING SYSTEM

SPECIAL STUDY

PSU No. __ Special Studies No. 0 4

Case No. Vehicle No.

LOWER SIDE SURFACE

A documentation of the damage caused by the application of a crushing
force to the side surface between the 'A' and the last pillar of
the vehicle.

WHEN TO USE THIS FORM: Complete this Jorm whenever an external
crushing force has been applied to the side surfacz of the
vehicle as a result of a side contact. The force can be from
any direction but must crush the exterior side skin trward.

Side Surface Defined:
The side surface of the vehicle is defined as the area extending
from the A-pillar to the last passenger compartment pillar and
from the bottom edge of the door sill/rocker panel (extended) to
the belt line. Window glass and upper pillars are not included
in this area. The side surface consists of up to three zones
(depending upon the vehicle) defined as: (1) front--the areas
between the A and B pillars, (2) back--the area between the B
and C pillars, and {3) rear--the area between the C and D pillars.

1.0 SIDE SURFACES

1.1 Indicate which component is located in each zone to make up
the side surface.

FRONT OF VEHICLE

Zone: . CODES FOR COMPONENT:
) Front it 3 ooor
o ———— 2 Panel
- @ i
A Back 3 Not an applicable
. z side surfacs
o Rear 2 -
3 [s4

HSRI-LSS-1
™c 3-79
21



2.0 CRUSHING FORCE

For Zwo vehicle collisions, record the heading of the
other vehicle relative to the heading of the case
vehicle at the moment of the initial collision between
the two. NCTE: The heading of the other vehicle is
to be measured clockwise from the forward longitudinal

2.1

*USE:

axis of the case vehicle.

This value is equal to the

algebraic difference between the heading angles of the

two vehicles.

* Y Other Veh *

+ for angle mecsured clockwise

- for angle measured counter-clockwise

¥ Case Ven

CODES:

-=-= Value in Degr=es

500 single Vehicle Crash
999 Unknown

2.2 Which zones were contacted by a crushing force?

FRONT OF VEHICLE

Zone:

3 )
- Front o
- —_—

[9)]
o Back o
g — —_—

Fel
3 Rear ©

e

CODES:

1 Contacted

2 Not Contacted

8 Not Applicable, not a
side surface

9 Unknown if contacted

2.3 Record the specific location of the center of the crushing

HSRI-LSS-2

™ec

3-79

force in each side zone contacted.

FRONT OF VEHICLE

Zone:
[}
é’ Front _ _ ©
= .
K Back -
% Rear 5
= - T

9N

CODES FOR SPECIFIC LOCATION
WITHIN A ZONE:
Apply coding to Front, Back, Rear
Zone as appropriate

Zone

123 |
~
SE 11012 |13
wl2o] (22 ]22 23
Cia_| |31 ]32 |3
cla_| a1 a2 [a3 | +s
C e
H 5 xww
=

*Full width of zone; **Rocker Panel;
#**Pyll height to belt line.

55 Distributed crush over all of zone
(no crush center possible)

99 Unknown crush center

98 Not Applicable-—no side surface zone
or not damaged




2.4 Depth of crush to each zone.

FRONT OF VEHICLE

Zone:
g Front
bt
@a Back
= R
o ear
i}

3.0 COMPONENT DAMAGE

RIGHT SIDE

CODES

WU W N

0

01!-2"
24"
A"-é"
6"‘8"

greacter than 3"

Not aApplicable, no coatact

or side surface

Unknown

3.1 In addition to the damage described above, were any structural/
hardware components contacted or damaged?

NOTE: Contact and damage (direct and induced) must result from a
direct application of a crushing force to the side surface
between the A Pillar and the Last Pillar of the vehicle.

Component:
Check here if side
not contacted.

A Pillar
B Pillar
C Pillar
D Pillar

Door Latch/Striker
Door Hinges

Door Sill

HSRI-LSS-3
™ 379

LEFT
Side

(1

F

Door Door

R

a—

29

RIGHT
Side
(1]

CODES

Yot Damaged

Direct Damage, no separat
Direct Damage, separation
Indirect Damage, no separaciol
Indirect Damage, separaticn
Not Applicable (mot aquip )
Unknown )

O 00 W W

RIGHT



4.0 INTRUSION

Intrusion Defined:
Intrusion results whenever the internal boundary (surface) of
the passenger compartment is moved inward due to direct damage
resulting from the application of a crushing force as applied
to the exterior surfaces of the vehicle.

Internal Side Surface: For the purposes of intrusion, the inner
side surface extends from the inner door sill to the top of the
upper window frame or top edge of the side glass. The roof
rail is NOT included.

* * %k % %

4.1 Did intrusion of the internal side surface result from the
side crushing force?

g % g ngknown}"”'GO to Item 5.2

Y;( ) 1 Yes

4.2 Was there catastrophic intrusion into the
passenger compartment by the side surface?

()1 Yes
( ) 9 Unknown

4.3 Indicate in which of the zone(s) the intrusion(s) occurred.
NOTE: Code all side zones as listed in 1.1.

FRONT OF VEHICLE

}—”Go to Item 5.0

Zone: CODES :
Front 1 Intrusion

= Back = 2 No Intrusion

w g 8 Not Applicable,
Rear > no sida zones

9 Unknown

4.4 Total number of occupant spaces in the vehicle: '
99 = Unknown

HSRI-LSS-4
T™c 3-79
R4
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4.6 Total number of intrusions: __ _  99=Unknown
(Not necessarily number documented on previous page).

5.0 PHOTOGRAPHIC DOCUMENTATION

5.1 Photograph each side surface intrusion. Take at least 2
views, so as to best depict the location and magnitude of
the intrusion.

5.2 Photograph each side surface zone where the side surface

was contacted by a crushing force. Take at Teast 2 views,
SO as to best depict the location and magnitude of the crush.

-~ END OF LOWER SIDE SURFACE DATA FORM --

HSRI-LSS-6
T™c 3-79



CODES

Column A: Codes for Intruded Area or Component.

0l
02
03
04
05
06
07
08
09
10

96

o8
99

Window Frame

Pillar--Upper

Pillar--Lower

Pillar--Upper

Pillar--Lower

Pillar--Upper

Pillar--Lower

Pillar--Upper

pPillar--Lower

Door Panel or Side Panel--
includes all hardware

Other Side Component--Svecti[y

on Data Form
Not Applicable
Unknown

DO OQOwwwE

Column B: Codes for Occupant Space Number. Occupant space number

is a

2-digit code. The use of the code is determined by

the vehicle seat configuration at the time of the crash.

The £
code
denot

irst digit (left digit) denotes the seat row, with
values from 1-5. The second digit (right digit)
es the position on the seat and (in some instances)

the width of the seat.

Second Digit Codes:
Seat Type Code Value
Individual Seat (Bucket) 1=Left, 3=Right
Bench: Full width 3 passenger l=Left, 2=Center, 3=Right
Full width 4 passenger l=Left, 2=Left Center, 6=Right Center,
3=Right
Partial width--Left l=Left, 2=Center, 5=Right + Aisle Space

Partial width--Centered O=Left + Space, 2=Center, 5=Right + Space

Cargo Area 4=Entire vehicle wdith
EXAMPLES
Passenger Car: 5 Passengers Van: 12 Passenger Capacity
11 13 I X X 11 13 | X X
21 22 23 | X X X 21 22 25 X X X
31 32 35 X X X
41 42 46 43 X X X X

HSRI-LSS-R1
™c 3-79
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Column C: Associated Impact Number. Code relevant impact from
the CSS Vehicle Form, bottom of page 3 as follows.

1l Most Severe Impact (V15)

2 Secondary Impact (V22)

3 Other Recorded Impact (i.e. remaining CDC's
from top of page 3)

4 Other Impact

9 Unknown Impact

Column D: Number of Defined Occupant Spaces in Seat Row

2 Two Occupant Spaces

3 Three Occupant Spaces
4 Four Occupant Spaces
9 Unknown

Column E: Give amount of intrusion (measured laterally) in inches.
Gq = Unknowr

Column F: Space Reduction Code

1 No Reduction

Up to 25%

25% to 50%
Greater than 50%
Unknown Reduction

O b whn

Column G: Contacted by Occupant Number

00 No Contact _
_ Number of the occupant contacting the intrusion--
Use occupant number from CCS Occupant Form,
page 1, variable 7
97 Contacted, Occupant Unknown
98 Not Applicable (vehicle not occupied)
99 Unknown if Contacted

Column H, I: Associated Injury

Code the injury (if injured) associated with the
specific intrusion described on this line.
0 No injury
1-6 Injury number as listed at the bottom of
page 7 of the CSS Occupant Form.

7 Other {(unlisted) injury
8 Not applicable (vehicle not occupied)
9 Unknown if injured or unknown injury number.

HSRI-LSS=-R2
™c 3-79



the data collection philosophy and overall methodology as well as a
detailed explanation of each data element. This manual is also a "how-
to-do" document that provides instructional material as well as mea-
surement methodology. Upon referring to this document, the investi-
gator should be able to complete the data form without difficulty. An
illustrative page is shown in Figure 7.

The user's guide is bound separately and identified as National
Accident Sampling System Special Studies Number Four: Side Intrusion;
User's Guide and Coding Manual, T.L. McDole, report UM-HSRI-79-44,
revised edition, July 1979,

3.3 Roof Intrusion

The purpose of developing a roof intrusion measurement methodology
was to similarly equip NCSS and NASS accident investigators with the
means to document the performance of the roof on vehicles involved in
crashes. Such measurements of roof crash performance included the
Tocation and extent of roof intrusion, with resulting occupant contact
and injury.

The development of this methodology was an outgrowth of the need
to better understand the mechanism, damage extent, and injury production
in rollover accidents. By documenting roof performance and injuries
incurred in rollover accidents, analysts can better understand this
dangerous and often lethal type of crash. Regulators concerned with
improving vehicle safety can develop better countermeasures to reduce
and eliminate injuries. Federal Motor Vehicle Safety Standard #216,

"Roof Crush Resistance," is addressed to improving vehicle performance
in rollover crashes. This standard sets minimum crush resistance re-
quirements through establishing test specifications for passenger cars.
Data acguired through the use of this methodology can serve to evaluate
the effectiveness of this standard as well as suggest improvements in

the standard.
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FIGURE 7. AN ILLUSTRATIVE PAGE FROM THE USERS MJ.\NUAL

!

VARIABLE GROUP: Intrusion Side Intrusion

VARIABLE NAME: 67.

Variable g7+

Occupant Space Reduction

FPORMAT: 1 column, numeric, beginning column 19

ELEMENT VALUES: Column F: Occupant Space Reduction

1

SOURCE: Inspection

REMARKS: Estimate the amount of reduction in each occupant space resulting
£rom the intrusien.
divided by the original width of the space should yield an accurate value.

It is not required that the original dimension be ascertained, but this may

be helpful.

No reduction

Up to 25 percent

25 percent to 50 percent
Greater than 50 percent

Unknown reduction

While this is a guesstimate, the measured intrusion



3.3.7 Methodology. Since rollover crashes can be difficult to
reconstruct and difficult to document, in terms of damage, occupant
interior contacts, and where various injuries were incurred, this
methodology was deliberately Timited to data relating only to the
performance of the roof in a crash. Roof performance is recognized to
be but one of many considerations involving occupant safety in rollover
crashes. It is the single most relevant causation factor to injuries
incurred in rollover crashes with the exception of occupant ejection.

A definition of what actually constitutes the roof on a vehicle
was first established. The roof was defined as that portion of the
vehicle body which forms a canopy, or overhead surface, for interior
passenger and cargo space. [t includes the actual roof structure as
well as the upper pillars (A, B, C, and D) which support this roof
structure. In addition to the roof, it was feit necessary to include
provisions for noting the effects of roof attachments in crashes
(Tuggage racks, special lights, etc.).

One important area of information relative to roof performance is
identification of areas of the roof that were impacted. This is con-
tained in a group of variables under roof description. The sheet
metal canopy comprising the roof was sectioned into 2, 4, or 6 areas
for locating impact damage. These were originally organized to coin-
cide with seated occupant positions directly under the roof. To
assist the investigator to make a correct response to roof area im-
pacted, various vehicle types were diagrammed to illustrate roof panel
areas to be identified as damaged in a crash. These sections were
aided in their identification by noting the upper pillars associated
with a vehicle type. In addition to roof pillars, the investigator
was instructed to take into consideration the manufacturer's designated
seat positions in the vehicle in conjunction with the pillars. Cri-
teria for selecting roof panel areas were established as follows:

(1) Manufacturer's designated seated positions in terms

of seating rows within the vehicle.
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(2) Belt restraint locations.
(3) Roof pillar (upper and lower) locations.

3.3.2 Field Data Form. The field data form, developed for use
by NCSS and NASS ijvestigators, was designed to address three general

areas relating to roof crush. These were:

(1) Identification of roof type, roof material, and

attachments to the roof.

(2) Estimation of the area of the exterior roof which

was crushed or deformed from impact; the severity
of the resultant damage; and the direction of crash
forces which resulted in roof damage.

(3) Noting the actual interior occupant space which was

intruded, the degree of interior intrusion pene-
tration and related occupant space reduction with
injuries, if any, to occupants.

The prototype data form is attached as Figure 8.

This data form was designed so that data could be acquired to
permit correlation of occupant injuries and occupant seated position
with roof intrusion. This includes intruding components, occupant
space intrusion, identification of the impact in the crash which re-
sulted in roof intrusion, and depth of interior roof intrusion.

These data forms were field tested. Similar to the Steering Column
and Side Intrusion forms, this data form was also reformatted to be
compatible with existing NASS data forms by the University of Indiana.
This NASS form is contained in Appendix C.

3.3.3 User's Manual. A User's Guide and Coding Manual was pre-

pared to aid the investigator in completing the data form. This User's
Guide contains a description of the data collection philosophy and
overal]l methodology as well as a detailed explanation of each data
element. It is a "how-to-do" document providing instructional material
as well as measurement methodology.

Lo



FIGURE 8. PROTOTYPE ROOF DATA FQRM

NATIONAL ACCIDENT SAMPLING SYSTEM
SPECIAL STUDY

PSU Special Studies No. O 5

Case No. Vehicle No. ____

ROOF CRASH PERFORMANCE ASSESSMENT

WHEN TO USE THIS FORM: This form is to be completed only if roof
has been impacted and has sustained direct damage.

1.0 VEHICLE ROOF

1.1 Upper Roof Pillars
FRONT OF CAR
z Pillar
< CODES:
- — A
o & 8 a 1 Upper Pillar Present
= a — — 2 No Upper Pillar
et & C & 8 Not Applicable
W 4 2 9 Unknown
a = ___ Db __ ¢
[T
)
=)
1 1.2 Total number of roof areas:* __ 9 = Unknown
*See Reference Sheet--"Rooi Area Designation’
HSRI-RF-1

PC 3-79

N2



1.3 ROOF ATTACHMENTS

Lights* (Clearance, spot, warning)

Horn or Siren*

Car Top Carrier (Portable, ski rack, 1ight bar, etc.)
Roof Rack* (Permanent--0EM)

Wind Deflector

Other:

Combination of Above--

Note Combination: '

Not Applicable (No attachments)

Unknown

NN N N S N
NOYOI B WP

w0 0o

(
(

*Attached directly to roof

1.4 ROOF MATERIAL

) 1 Steel

2 Fiberglass
3 Fabric

6 Combination

8 Not Applicable (No Roof)
9 Unknown
7

)
)
)
)
)
)

1.5 op

—

0

=

S

ROOF ATTACHMENTS

1 None

2 Sun Roof, Skylight

3 Convertible (top up)

4 T-Roof

6 Other:

8 Not Applicable (No Roof)

T
()
()
()
()
()
g g 9 Unk

nKknown
Ny Raised R“F or Pep-Up RODL (Co-ydj e'ch)

1.6 ROLL BAR EQUIPPED

() 1 None

( ) 2 External
() 3 Internal
() 4 Roll Cage
( ) 9 Unknown

HSRI-RF-2
PC  3-79



2.0 ROOF DEFORMATION AND CRUSH DIRECTION -- EXTERIOR

Roof Area Inward Crush Dominant
Damaged >4 Inches* Crush Direction**
*CODES:
1l Yes
- —_ _— 2 No
8 Not Applicable
—_— —_— — 9 Unknown

CRUSH

**See diagrams of vehicle
—_— —_— —_ type roof area rro-
Jections and crush
—_— —_— —_— direction codes on
attached reference sh:

3.0 INTRUSION--INTERIOR

3.1 Did intrusion of the interior roof surface result from the
roof deformation?
() 2No }—-»-Go to item 4.0
( ) 9 Unknown )
()1 Yes
3.2 ROOF AREA INTRUSION
-A- . -B- -C- -D- -E- -F- -G- -H-
. ___Rocef . Contacted
Intruding _ Area Occupant Assoc'd Intrusion Occupant by Occ. Asscc
Components _Int'd Space  _Impact Depth Space Reduc. _Number ___ Injnr
=
o e . - - I _
9
=
x
'—. ———  —— ———— ———— ———
=
3.3 Total number of intrusions: ___ 9%=Unknown
(Not necessarily number documented above)

4.0 PHOTOGRAPHIC INSTRUCTIONS

Photograph each roof impacted area from two different perspectives to best
portray location and magnitude of roof damage.

HSRI-RF-3
PC  3-79 15



Associated Impact. Code relevant impact from the bottom of

Other recorded impact (i.e. remaining CDC's from

Occupant Space Reduction. Judge the inward intrusion of the

interior roof surface with respect to the vehicle's beltline

Less than one-half the distance to the beltline
Greater than one-half the distance to the beltline
Contact to a level at the beltline or deeper

TE: IJ in contact with seatback and greater than ome-half

/ Code 1 area \
Code 2 area
A

/)

Number of the occupant Contacting the intrusion--use occupant
number from CSS Occupant Form, page 1, variable 7.

Associated Injury. Code the injury (if injured) associated with

Injury number as listed at the bottom of page 7 of the

Unknown if injured or unknown injury number.

Column D:
page 3 of the CSS Vehicle Form as follows:
1 Most severe impact (V15)
2 Secondary Impact (V22)
3
top of page 3)
4 Other impact (not recorded on page 3)
9 Unknown impact
Column E: Intrusion Depth.
1 Inward crush less than 4 inches
4 Inward crush greatar than 4 inches
S Unknown
Column F:
and seatbacks (see diagram).
1
2
3
8 Not applicable
9 Unknown
NO
the distance to the beltline, code 2.
Column G: Contacted by Occupant No ___.
- 00 No Contact
97 Contacted, occupant unknown
98 Not Applicable (vehicle not occupied)
99 Unknown if contacted
Column H:
the specific intrusion described on this line.
0 No injury T
1-6
CS3S Occupantc Form.
7 Other (unlisted) injury
8 Not applicable (vehicle not occupied)
9
HSRI-RF-R2
PC 3-79
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Column A:

CODES FOR SECTION 3.0

Intruded Components. Codes for intruded area(s) or component (s) .

01 Roof and/or headliner

02 Windshield header

03 Door window frame

04 Roof side rails

05 Backlight header

06 Upper A-Pillar

07 Upper B-Pillar

08 Upper C-Pillar

09 Upper D-Pillar

10 Upper side panel (cargo vans, etc.)
11 Upper back panel (back door surface)
12 Other component--specify:pndats form
98 Not applicable

99 Unknown

Roof Area. Refer to roof area designations from attached

Column B:

reference sheet.

Column C:

Occupant Space Number. A two digit code denotes occupant seat

space. The first digit (left digit) denotes the seat row, with
code values from 1-5. The second digit (right digit) denotes
the position on the seat and (in some instances) the width of
the seat.

Second Digit Codes:

Seat Type Code Value
Individual Seat (Bucket) l=Left, 3=Right

Bench: Full width 3 passenger l=Left, 2=Center, 3=Right

Full width 4 passenger l=left, 2=Left Center, 6=Right Center,

3=Right
Partial width--Left l=Left, 2=Center, 5=Right + Aisle Space
Partial width--Centered O=Left + Space, 2=Center, 5=Right + Space
Cargo Area 4=Entire vehicle width
EXAMPLES
. Passenger Car: 5 Passengers Van: 12 Passenger Capacity
11 13 | X X 11 13 X X
21 22 23 |X X X 21 22 25 X X X
31 32 35 X X X
41 42 46 43 X X X X

HSRI-RF-R1

PC

3-79
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Upon reading this document, the investigator should be able to
complete the data form without difficulty. An illustrative page is
shown in Figure 9.

The User's Guide is bound separately and identified as National
Accident Sampling System Special Studies Number Five: Roof Intrusion;

User's Guide and Coding Manual, P. Cooley, report UM-HSRI-79-25, re-
vised edition, July 1979,
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FIGURE 9. EXAMPLE PAGE FROM THE ROOF USER'S MANUAL

VARIABLE GROUP:

VARIABLE NAME:

FORMAT:

ELEMENT VALUES:

SOURCE:

REMARKS:

Roof Intrusiocn
Variable 7-10

Roof Description

7-10. Upper Roof Pillars

4 columns, numeric, beginning column 13

1 Upper Pillar Present
2 No Upper Pillar

8 Not Applicable

9 Unknown

Inspection

Roof pillars beginning with the a-pillar in the vehicle,
are noted to more accurately identify vehicle roof
types. Note that the variable is addressed to only
UPPER roof pillars and not to lower pillars. Upper
roof pillars may serve as an aid in determining the
number of roof areas (VARIABLE 11) for the vehicle but
are not a reliable guide. An absence of an upper
pillar, such as the absent upper 3-pillar in a 4-door
hardtop sedan, does not indicate that the vehicle has
fewer roof panel areas.

Two-door coupes (top row, last column of vehicle side
views on reverse side of the data form, page 1) with
small "opera"” windows also have upper C-pillars, as do
pick-up cars (last, row, second column).

Four-door sedans which have rearmost side opera windows
only have a C-pillar. They do not have a D-pillar.

En




4.0 TRAINING SESSIONS

Two separate training sessions of one-week duration were conducted
by HSRI for NASS accident investigators. The purpose of this effort
was to instruct investigators in the proper application and use of the
methodologies deveioped in this project. HSRI established training
session dates in conjunction with NHTSA, devised a session calendar
and training agendas, made all physical arrangements for classrooms,
laboratory use and lodging for attendees, provided transportation for
attendees between their lodging and the classrooms, ccordinated the
instructional needs of other participants, made arrangements for noon
time meals while the training sessions were in progress, and provided
a mechanism for the attendees to critique the training sessions.

A training conference schedule for the training sessions is shown
in Figure 10. Each training session covered five major topics which
were planned as NASS special studies. These were the steering column
protocol, side intrusion and roof intrusion protocols and protocols for
investigating motorcycle crashes and truck underride crashes. The
Tatter two were conducted by personnel from the University of Scuthern
California and Indiana University, respectively.

Each training session attendee was requested to complete an
evaluation questionnaire with his or her comments on the value and
effectiveness of each segment of the training session. The overwhelm-
ing response rated the training sessions overall between "Good" and
"WYery Good." There were some problems with not having various field
forms and materials available in time for complete review in the first
training session but this was but a minor difficulty with little effect
on the total training effort.

The method of using specialized training sessions for presenting
new materials and introducing new special studies into NASS was found
to be effective and efficient. A1l individuals involved as staff and
instructors in the training sessions were agreed that once returned to
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FIGURE 10

NASS SPECIAL STUDIES TRAINING CONFERENCE SCHEDULE

Monday -- Chrysler Center for Continuing Engineering Education

8:

9:
10:
10:
11:
1:00-1:30
1:
3
3

Tuesday

8:
:00-10:15
10:
11:
1l:
4:

10

30-9:00
00-10:15
15-10:30
30-11:45
45-1:00

30-3:00

:00-3:15
:15-5:00

Welcome: HSRI and NHTSA

Steering Column Special Study - T. McDole and P. Cooley
Break |

Steering Column - continued

Lunch

Occupant Space

Rollover & Roof Special Study - P. Cooley

Break

Rollover & Roof - continued

-- Chrysler Center

30-10:00

15-11:45
45-1:00
00-4:30
30-

Lower Side Surface/Intrusion Special Study - T. McDole
Break

Lower Side Surface/Intrusion - continued

Lunch

Laboratory Session at Highway Safety Research Institute

Discussion Hour

Wednesday -- Chrysler Center

8

:30-10:15
10:
10:
11:
1l:
3:
3:

15-10:30
30-11:45
45-1:00
00-3:00
00-3:15
15-5:00

Motorcycle Special Studies - H. Hurt
Break

Motorcycle - continued

Lunch

Motorcycle - continued

Break

Motorcycle - continued

Thursday =-- Chrysler Center

8:
10:
10:
11:

1:
:00-3:15
:15-5:00

3
3
Staff

30-10:15
15-10:30
30~-11:45
45-1:00
00-3:00

Motorcycle - continued
Break

continued

Motorcycle
Lunch
Truck Underride Special Study - N. Tumbas
Break

Truck Underride - continued

Highway Safety Research Institute, The University of Michigan - Thomas
McDole, Peter Cooley, Robert Scott; University of Southern California - H.
Harrison Hurt; Indiana University - Nick Tumbas

~n



their individual NASS PSU accident investigation teams, attendees would
have no difficulty or delay in applying these new special study
protocols.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The objective of developing a practical and field usable
methodology for the uniform and consistent acquisition of various
data relating to steering column, side and roof performance in crashes
was accomplished. In developing these data acquisition methodologies,
previous methods used to obtain data on these critical areas of im-
portance to highway safety were carefully reviewed. Of particular
relevance and significance was the previous development of a more
deliberate and extensive methodology to measure intrusion in motor
vehicle crashes. This effort,conducted under contract DOT-HS-7-01805,*
culminated in a detailed and extensive methodology for the measurement
of intrusion in crashes which provided quantitative values of interior
intrusion through careful measurements. The development of the side
and roof intrusion protocols in this project was influenced by this
previous work.

5.1 Conclusions

The development of the three special study projects began with a
basic description of the problem and a thorough understanding of the
data collection and analytical problems to be faced. To be effective,
each special study must be able to document the damage and intrusion
accurately and with sufficient depth of detail to permit more than
just superficial analyses -- as, unfortunately has been the case in
certain similar projects in the past.

Throughout these special studies, HSRI has resisted attempts to
simplify the forms solely for the ease and convenience of the data
collection. Likewise, we have taken steps to ensure that only data
necessary to solve the problem be acquired.

*Methodology for the Measurement of Intrusion in Motor Vehicle Accidents,
P. Cooley, et al., report UM-HSRI-78-17-1, dated April 15, 1978.




The systems. which were addressed in these studies are complex--
primarily due to the proliferation of designs and vehicle models to be
studied. Thus, to be effective, the methodology and data acguisition
must be capable of addressing these variations. To this end, we believe
that the special studies as developed by HSRI are effective methods for
the acquisition of the data needed to address the performance of
vehicle steering systems, sides, and roofs in crashes. Anything less
would result in collection that would fail to yield meaningful find-
ings.

In preparing this report on this activity one cogent observation
is that the Side Intrusion methodology may be inappropriately named.
The field form developed for use in the NCSS and NASS programs is

u

titled "Side Intrusion Form." The form is employed in crashes where
the side sheet metal surfaces of a vehicle have been impacted, but the
damage may not have resulted in intrusion into the passenger compart-
ment. The form {s completed when the side of a vehicle (selected for
examination) is impacted with resultant direct contact damage. There
are many such crashes without intrusion. A more appropriate name, in
retrospect, might have been "Side Impact Form."

A similar reflection in completing this project is that the
methodology may not be sufficiently extensive in terms of measurement
of passenger compartment intrusion. Compromises were required to keep
the field application of this methodoicgy reilatively simple to apply,
and without requiring excessive additional effort on the part of the
investigator when examining a vehicle involved in a crash. These com-
promises were mostly in areas where internal measurements were required.
As a result, it may be difficult to assess the degree of interior
penetration of intrusion in side impacts resulting in intrusion. HSRI
had developed a method of accurately measuring interior intrusion, but
this was abandoned in the effort to simplify and reduce time in the
field required for each special study.
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5.2 Recommendations

The following recommendations may help improve the design of
future special studies and possibly those currently in progress. It
is recommended that:

(1) More planning and coordination be considered for future
special study efforts which require the development of new field acci-
dent investigation methodology. The work concluded here could have
been completed with less effort had greater planning by NHTSA taken
place on just what each special study was to entail, and what
specifically each was to address.

(2) Future projects, in which development of accident investi-
gation methodologies are contracted, be accompanied with thorough and
completed project development statements and definitions.

(3) The development of a reference guide, or manual, containing
data regarding steering components be continued and expanded to cover
the complete range of vehicle types, models, and model years of inter-
est in NASS. (Note: The reference guide developed in this project
was limited to late-model vehicles because of time and funding
limitations. Data exist to expand this reference guide to as far back
as the mid-1960s. This should be expanded and continued as an ongoing
effort so as to accommodate newer vehicles types and models as they
emerge. )

(4) 1In addition to steering column reference data, other perti-
nent data essential to the examination of vehicles in crashes be
similarly compiled. Many aspects of NASS accident vehicle examinations
require reference data. One example is the application of the Col-
1ision Damage Classification (CDC) system. Damage extent zones in the
COC system are based on a division of vehicle lengths from certain
reference points on the vehicle (i.e., frontal extent codes require
establishing five frontal zones based on the distance from the base of
the vehicle windshield to the extreme front end). Having such re-
ference data available would greatly facilitate the work of the




accident investigator as well as ensure the accuracy of code values
selected. ,

(5) Caution be exercised by analysts in arriving at inferences
and conclusions through use of the steering column data obtained by
application of the steering column protocol developed in this project.
The methodology developed in this project was limited to only those
steering systems components within the passenger compartment of
vehicles. It does not include features of the steering system in the
engine compartment that may be designed to restrict the rearward
movement of the column in frontal crashes.

(6) That specialized training sessions, which are well planned
and executed, be used for future introductions of new special studies
in NASS. This method was found to be effective in eliminating po-
tential confusion concerning the purposes and methods of new special
studies.
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APPENDIX B
NASS

SIDE INTRUSION
FIELD FORM

67







SATIONAL ACCIOCIT SAIPLI' SYSTE

- SPECIAL STUNIES SNBSYSTE

SiDE IMTRUSINN FORM

1. Primary Sampling Unit Number

I =T =T
2. Case Number
T VT =T
l 3. Special Study Number Q0.4
7 [}
] 4. Record Number _3
9
. Caréd Number
l ']
6. Vehicle Number
ITT T°r

LOWER SIDE SURFACE ASSESSMENT

When To Use This Form: Complete this form
wnenever an external crushing force has
been applied to the side surface of the
vehicle as a result of a side contact.

The force can be from any direction but
must crush the exterior side skin inward.

Photograohic Instructions:

[Iaternal] =-Pnotcgrapn each side surface in-
trusion. Take at least 2 views, soO as to
best depict the location and magnitude of
the intrusion.

[External] --Photograoh each side surface zon
where the side surface was contacted By a
crushing force. Take at least 2 views, soO
as to best depict the location and magni-
tude of the crush.

{

Side Surface Zones

{NOTE: 1Indicate which component is located
l in each zone %o make up the side surface.)

7. 8. 9. 10. 1l1. 2.

Front Back Rear Zone:
L R L R L R L=Left, RsRight
(1) Doer
(2) Panel
! (8) Not an applicable:
side surface
(9) Unknown

FL FR BL BR RL RR

A~

T T T7 17 T

w—v—

Side Surface Defined: The side surface of the
vealcle 1s defined as the area extending
£rom the A-pillar to the last passenger
ccmpartment pillar and frem the bottoem
edge of the door sill/rocker panel (ex-
tended) to the belt line. Window glass
and upper pillars are not included in this
area. The side surface consists of up to
three zones (depending upon the vehicle)
defined as: (1) front--the areas between
the A and B pillars, (2) back=-the area be
tween the B and C pillars, and (3) rear=--
the area between the C and D pillars.

CRUSHING FORCZ

———

15. Angle of Intersecting longitudinal
Axes

(NOTE: Recocrd the forward longitudinal
axis of the other vehicle relative o
the forward longitudinal axis of this
vehicle at the moment of the initial
collision between the two. The for- -
ward longitudinal axis of the other
vehicle is to be measured clcckwise

- Irom the forward lengisudinal axis of
this vehicle. This value is equal o

 S— © — o s

heading angles of the :wo vehicles.)

degrees -- Code to neares:
ten degrees.
__(500) Vehicle-cbject contact
__(999) Unknown

Which Zones Were Contacted by a Crushing Force

- 14. 15. 16. 17. 18. 19.

Front Back Rear Zone:

L R L R L R sSide: L=Lef:, R=Right

(1) Centacted

(2) Not contacted

(8) Not applicable, nof
a side surface

(3) Unknown :if
contacted

the algebraic difference between the .

! 5 \ T IR
( R IR / N IR IR
P eomae {3 [ov 5 ]! ol ’
JEeemm g favjaatou Sack {2_f 2t | 2| n
| 5-~ Panel \"  es—
I_fwtarg o
! | ————

J)-(l = . 1
LR IR TSN B PARE b
| S
"“[‘:!‘P tﬁncunrl‘illuix;-
tamel = .

3
\ 4
hd 21 IR T nelrme afd ceeu R

c e
Pt i
TUow
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.

NATIONAL ACCIDENT SAMPLING SvsTeM -- SpectaL Stupres SussysTeM: SiDE INTRUSION FoRM PA

¢
‘

m

gut

Location of the Canter of the Crushing Structural Contact
Porce in 2ach Side Zone Contacted
32. 33. 34. 35. 36. 37. 38. 39,
20. 21. 22. 23. 24. 25.

Left Side Right Side
Front  Back Rear  Zone: A B C D A B ¢ D pPillar:
L R® L R L R side: LaLef:, R=Right o= cm= cmm cme coe e cee sem
——— mm= em= cen eme - (1)
(11-43) Center of czushf | —_ T T ™ ™ ™ ™ ™ (3)
—_ - —_ (preceding sage]” R ¢ | See
— T T T (55) Crush distriduted T T T T T T (4) ) codes
- - over all of zone T T T T T T (5) | Below
(no crush center Y
pessible] R )
— e ___ __(98) Yot applicable, zno -
gide surfaca zone, LA L3 LC 1D RA RS RC
or not damaged - e o= em o= e -
— e e ____ (99) Unknown center
* Select frem the table on the preceding page AT T ST YW T IT
the value most representative of the canter Ccmponent Damage CCDES
of czush. -
PL PR BL 3 R RL R R (1) Not damagad
(2) Direect damage, no separation*
(3) Direct damage, separation?*
—_ (4) Indirect damage, no saparation*
T ITITIT I IT T (S) Indirect damage, separation*
{8) Not applicable [rot equipped]
Cepth of Crush o Zach Zone (9) Unknown

* Separaticn
26, 27. 28. 29. 30. 31l. .
Left Door Hardwara Contact

(3) >8 inches
(8) Not applicable, ne

Front Sack Rear Zone:
L R L R L R Side: Ll=aleft, R=Right 40. 41. 42. 43. 44. 45.
— - — (1) 0=2 inches Latcgh/
—— — — (2) 52~4 inches Strikar Hinges  Sill
— — — (3) >4=6 inches ? 3 ¥ 8 F 3 Zone:
— - —_ [(4) >6~8 inches e - amm wae

RN
ERRRN

contact or no side . See
surface (4) Cades
{9) Unknown (3} Above
' . (8)
PL PR 3L BR RL &R (3)
I L3 #¥ HB ST
T ITITITYT TR TY
CCMPONENT JAMAGE Te T8 58 37 Ts
In adéition o the damage describad acove, were Right Coor Hardwara Contact
{ any structural/hardware components contactad or
. damaged? [NCTE: Conzac:t and damage (direcst 46. 47. 48. 49. 50. 31.
' apd induced) must resul: Irom a diresct applica-
. nion of a crushing Zforce =22 the sida surface . Latch/
between zhe A-pillar and the last pillar of Striker Hi: ges Siil
the vehicle.] A F B8 § B F B ZIone:
Ccmponent Damage CODES (1) ’
(2) } See
(1) Not damaged {3) | Cedes
(2) Direet damage, no 3eparaticn”* (4) Above
(3) Direct damage, separaticn® (5) or
(4) Iadirect damage, nc separation* (8) Adjacent
(5) Indirect dzmage, separation” (9)

(8) Mot applicable (not equipved]
{3) Unknown ' : v -
* Separation must te ccmpleta. - -
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- s Y W -

PO ) |

“ U

“olumn A:

Inerudinc Comoonent Codes for ia-

trudec area(s) or component(s).

(al)
(02)
(03)
(04)
{05)
(06)
(07)
(08)
Q9)
(10)

97

‘e8)
99)

Column 3:

Window frame
gillar--upver
pillar-=-lower
sillare-ugper
pillar-=lower
pillar==yuper
pillar—-—lower
2illar=--ugper
pillar--lower
Dooz sanel or side panel--inclucdes al
hardware
Cther side czmpenent--{specily]

QOOOWW Y >

Not apmlicaniz
Unknown

Qczuzant Szace Intzuded A two digi:s

coqe cenctas o
digis
with ccde values -
righs digit) denotes the posit
sea:

supant seat space. The first
the seat row,

The sacond digits
zion on the
che widsh of

lefs digit) denoces
cm [-3.

and (in scme instances)

the seat.

Seccnd Digit Codes:

Seat Tvoe Code Value
adilvicual seat (1) Lezt,
(buckez) (3) Right
Sench: full width 3 (1) Lefs,(2) Centar,
passenger (3) Right
snch:  full width 4 (1) Lef:,(2) L. center,

passenger
Rench:

(6)
sartial widsh (1)

R. center, (3) Right
Lefs, (2) Center,

—left justified (S) Righs + aisle space
neh: :ar‘;al widzh (0) L.+space,(2) Cencer,
~—centered (§) R.+space :
Cargo arzea {4) Zntire vehicle width
ample: Passenger Car-—: passencer
2 13 X X
21 22 23 XXX
Examrcle: Van--l12 sassenger cagacity
L i I § ¢ X
21 22 28 XXX
31 32 38 XXX
41 42 48 42 X XXX

Column C:

Asscciated Impact Code relevant

Column E:

Column T

impact irom ne sottom of page 3 of the CS
VEHICLE FORM as follows:

Most severe impact (V1S]

Seczndary impacs (V22]

Other recorded impact [i.e., remaining
C2C's from top of- page 1]

(1)
(2)
(3)

(4) Other impac: (not recsrded on page 3]

(9) Unknown impacs

Czlumn D: Number c¢f Cezusant Staces in Seat
Row

(2) Two cccupant spaces
(3) Three occugant spaces
{4) Four ccczupant spaces
(3) Unknown

ameunt of In
Megasurad

(¥OTE:

-= (Coée actual value
(99) Unknown

Cezupant Scace Reducs=ion

Column G:

(1) No reducticn

(2) Up to 2S5 pargent

(3) 25 perzent to 50 percent
(4) Greater than 50 perzent

(9) Unknown reducticn

Contacted bv Oczupant Number:

Column A:
Column 1:

(0Q) No contact

-- Number of the cccupant contacting the
intrusicn-—use oczupant nuabe: frem C33
OCCUPANT FORM, mage 1, variakle 007
Contacted, occupant urxﬁown

Not applicazle [veaicle not ocsupied]
Unknown 1Z contacied

(97
(98)
(99)

fow No
20w No

Associated Injuzy #1.-CSS
Assocraces I

Coae tie lajury (i2
the specific
line.

(0) No injury
(1=§) Injury sow numzcer as listad at the o=z
of page 7 of the CS3 CCCUPANT TCRM

(7) Ccther [unlisted in;u-v
(8) Not applicable [vehicle not oc--;'ed}
{9) Unknown :f injuzed or unkiown injurv ~umbe

Lajer <) assccilazec wisz
intzusicn cdescribed c¢cn

tais




" NATIONAL ACCIDENT SAMPLING SysTeM -- SeeciaL STubies SussysteM: SiDe INTRUSION ForM

PA~
INTRUSION
Intrusion Defined: Intrusion results whenever Zone(s) in which Intzusion(s) Cccurred
zae intarnas ocundary (suzxface) of the pas- (NOTE: 2Zcones were specified in Q 7-12.)
senger compar<ment is moved ianward due to
direct damage resulting from the apolica=- 54. 35, 36. 37. 38. 59.
tion of a crushing force as applied to she )
exterior surfaces of the vehicle. Front  3ack Rear Zone:
Internal Side Surdaca: For the gurposes of in- L R L R L R Side: L=Left, R=Rignt
trugicn, the laner side surface extends cww cmm wwm eme cwe e—-
from the inner docr sill to the tgp of the (1) Intzusion
upper window Zrame or =op edge of the side (2) No intrusion
glass. The zoof rail is NOT inecluded. (8) Not applicable, nu
e side zcne
(9) Unknown
S2. Did Iatrusion ¢f the Intarnal Side
SurZace Resuls fzcm the Side Cxrushing FL TR 2L 23R L .-
Pcree — = = em e a-
(1) Yes b
(2) No ] STC?! Completa ex=srmal $4 69 73 71 72
(3) Unknown shotograghs only. -
- ¢ 0. Number of Cccupant Spaces in Vehicle
S53. Was Thera Catastrophic Intrusion Into -=- Code actual value.
the Passenger Comparitment by the Side 739) Unknown _
Surfaca. 7y 73
{l) Yes* 61. Total Number of Intrusions
(2) No == continuel! (NOTE: This number can be greater =han
(9) Unknown* —_ or equal to :zhe number documented elow.)
®* STOP! Completa both Llntermal 6?7
and extarnmal photographs. == Ccde ac*ual value.
(33) Unknown
- 7T
Code intrusiond jrom 228L 2o nighZ, {ront 20 rean starting wilh Occupant Space 111,
c@l 3 -j- 3-C *C= Q= ofe -fe . -Ge= -l - I-
Number of Intxusion* Qccupant Cantact and Iniury
Occupant Qecupant Amount of Occupant Contacted Associated Asscciatag
Intzuding Space  Associated Spaces in Intzusion  Space by Occupant Injury ¢l. Injury 3.
Ccmponent Intzruded  Impact Seat Row (inches) Reduction  Number: CSS Row No CS§ Row !
1_2‘ 62. _83.__ __ §4. §5. 66. __ __  87.__ 88.__ __ 69.__ 70.__
1a 11 12 13 1 18 1e 17 18 ) 20 21 22 )
2 71. 2. __ 73.__ 74. TS.__ . 78.__ 7 78. 79.
Iy 2% 1s 17 18 29 13 11 T2 73 16 T3 T
3 8¢.__ ___8l.__ __ 82.__ 83. 84. 8s. 36. 87 38.
37 18 13 wa Y 37 DR xi YA Y Ex]
4 89. __ s0.__ __ 9. __ 92. 93. %4, 35. 36. 57. !
$0 81 T2 33 s 33 T T EXINY] T 71 1
- 99. _ 9%s. . loo. 101. 102. 103. 104, 10s. 10s.
i1 S §3 a6 57 ] 59 73 7T EFEEN) T 75
6_}_‘107 . _las 109. 110. 111, 112, 113 1i4. 115
T3 1T 12 11 T TS T 17 11 17 70 11 T2 73
7 ils._ _117.__ __  l13.__ 113. 120.__ _ Lz1i. 122. 123. 124,
1w 2 16 27 28 29 36 131 12 13 36 18 14
E] 12s. 28, l27.__ 123.__ 129, __ 130. 131, 132. 133
17 18 11 4 o1 <2 1 e ot s N7 X -
9 134, __135.__ __  13s.__ 137. 138. 139. 140 141, 142,
R FRREY) Te 33 T 37 14 Y 1 B
10 143, 144, l4s. 145. 147, . lis. 149, 150. PS- 2
DR ) [DE I X (%4 LK} 9 7 7 73 71 7w 78
1 Le1s2. 153, 154. 155, 156. 157. 153, 1539, 150. f
12 lsl. 162. 183, 164. 165 154, 1567, 1s8. 169, 1
v T ™I b T 1T 71 T ™ v

A - -

AMinl imrara ~alimaa YA
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"INMAL ACCINENT SAMPLING SYSTRN

SPECIAL STUDIES SUBSYSTEM

Stne [nTRusion Stupy: Venicus Lee
" L) - &AM
COHPLETED sy TCA
o R
Duplicate calumns ! through 6 Izom the first _ ~ Bot ;n erzor, aoct ts be updated, and ot
age of =his form. missiag ‘
1 - To be updated
1cord Number 13 2 = Errsr (not correczable)
7 a ] - Zrzor (correctakble)
4 = Questionable
ird Number 1 S - Updatad and cor-ected
: 3 6§ = Sequencing error in C2C's cor iajury data
suplicate columns 11 and 12 Ircm the 7 = Zxror incorsectly notad
first nace ¢f =his form in col(s) 10 and L1, § =~ Data entry in 2zIor
h 9 = Unknown ccsded on f£ielé Icmm
-avestigator'’s Initials ——
2 13 1w
B
CTMPLETED 3y ZNNE CRNTER
N
[varzabiel 1] 2| 2| o s{ s 7] e s{rodizfrzfis{re]isiis|ir|isfzaf20f2z]22{23{ze]2s]26]27]23]20
T T T T T Tr T2 T T 25Tz {28{29]70]31|32§27]3}35}36]27}38}3¢|n0}et]ez]er,
Jariable(30§31132§33134]35¢36137138139740141]142143§44145146147148349150151152153¢134}53 56’37 33
|response _ B .
; bttt i i Ikt I kD TT]ss S R S R
!
/ !
}Ja:iable 59460§61]62}63164165(661*~ 67153 6947047172173 |74175176§77178{79 80181 32{83 84135 88
{
Response :
= ﬁﬁmﬁ#unu%uﬁﬂﬁﬁﬁﬁﬁﬁuﬂﬁﬁﬁ?ﬁ??ﬁﬁ
Variable}87|88{89]90191192193)94195¢96397]98}99{°0{0L{02}03}04]05{06 07108 09‘10 RSN DS DT DR A
Response — — i
I e F EEE ER B D B B B b e I i bk kit kxa ks
variable|is|i7|iz|isj2c|ar|22] 23|24 ]2s]2s{ 2] 28] 29| 30{32 |22 {33}3s]3s)a6|37| ={2a]as]sc]er] 2z
Rescense| | — — 7 ]
— £ e et s b o ows it it b s e e et s st s s s R s s s v v s s et
vazianle|ss]sslas]st]as]selsotss]salsaisalss|se|s7]ss|so]s0lsr|ez|s3)s4{s5|ssls7]sa|s5] | |
Response
=TT, TTIT? TTiTT{TT ??177‘?? el FER R T B S B e o e o e e o et et ot S
*» Duplicate columns 1 zhrcugh 38 and go =0 card number:

LER)

69=183) .

From this point cn the number
*Q0=100, 01=10l, 092=132, ....

should precede each c¢f the subsequent variables (e.g.,
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) Roor InTRUSION FORM é

ROOF CRASH PERFORMANCE ASSESSMENT
1. Primary Sampling Unit Number
- When To Use This Form: This form is to be com-
pleted only i1f the roof has been impacted

2. Case Number L — " and has sustained direct damage.

e mTE e Photographic Instructions: Photograph each

wq,‘_roof‘Iﬁpacted area from two different per-
spectives to best portray locatxon and

3. Spec:.al Study
i -iﬁ.,—@“xk"« ik
- T:ﬁ":*.“ ""‘a""

4.

(1) Steel L
(2) Flberglass-
(3) Pabr1c~“-ﬁ'

(8) Not appllcable (no roof)
(9) Unknown,~ R

(3)'Convertible-(top'u£7'
(4) T-roof: -ﬂﬂ?':ﬁ TR

‘...;— TT pillar ™~
'ES (8) Not applz-

11. | il ) Pro=b ‘:;*z:;f e -*:r; R T
(NOTE: See reverse side for roof S v y ; AT
 area desxgnatlons ) s s

e O

4533 (l) None~~iu
fwe (2) . Externa
s (3) Internal
-_(4) Roll cage

ol (9) Unknown

.2. Roof Attachments I -

(NOTE: An asterlsk [*] below 1nd1-v-

cates attachment directly to roof.) -

_ (1) Lights* (clearance, spot,’ warnzng).

(2) Horn or siren*-:-- f‘__**&-wh“

T (3) Car top carrier (po;table, ski rack,A
- light bar, etc.) s iz Zifi 1150 T3tal

"~z 77 [ Inward Dominant*
“Roof Area Crush ~ Crush
Damaged >4 Inches Direction

_(4) Roof Tack* (permanent--OEM) g0

(7) Ccmblnatlon of ab0ve-~Ispec1ffIf

2 o it _.-‘c,___,(_!

2-Lcngltudinal-

_3-Lateral -
-Comblﬁatlon'
9—Unknown -

B0 et 2 —'“"‘- -M‘~“
* _See’ f;qures & dx-i‘ §

P

o




— e i e s

P

S

3 *‘_ ' Ak ‘x-—.\—:%.




T I TOR o ay | R R o S N A S A R

-= OFELIAL O1UDIES OUBSYSTEM:

KOOF INTRUSION IORM PAGE

ROOF AREARA

INTRUSIONS=--INTE

RIOR

34. Dié Intrusion of the Interior Roof
Surface Result from the Roof Deformation

(1) Yes - continue!

35. Total Number of Intrusions
(NOTE: This number can be greater than
or equal to the number documented below.)

__(2) No STOP! . L T7" == Code actual number A
(9) Unknown R (99T I Unknown ; f ;__
- Y]
coLu M\N L :
SR R = ;W_Occﬁéaot;.PContacted Associated
o vIntrudlnq Roof ‘Area ' Space = Associated Intrusion Space by Occupant Injury-CSS
. +  Components Intruded  Intruded Impact .. _Depth Reduction. Kumber: .  Row Number
Duplicate
columns s
1 through 9,
Go to: -

Card Number

Column A: Intruded Components Codes for in-:
. truded area(s) or component(s); o
(01) Roof and/or headliner™ SR
(02) Windshield header i
(03) Door window frame
(04) Roof side rails .-
(05) Backlight header
(06) Upper A-pillar -
(07), Upper B-pillar-
(08) Upper C-pillar-
(09) Upper D-pillar )  -«5.>%
(10) Upper side panel (cargo vans
(11) Upper back panel (back door surface[
(12) Other i :

(98) Not appl_cable
(99) Unknown'"f

Column B: Roof Area Intruded Refer to roof
area deszgnatlons on reve*se ‘side’ of pre-»'

" ceding page.ﬂ:v;" B

Column C:’ Occuoant Soace Intruded A twio dlgzt
code denotes occupant seat space.ﬂ,The flrst
digit (left digit) denotes the seat row, -
with code values from 1-5. The second dzglt-
~(right dlglt) denotes _the posztlon on the

the seat.(

&

Example:'

"’JSecond Digit éodes.

™ passenger

.Bench°“ partial wxdth

olumn D:™ Assoczated Impact’ Code :elevant
_impact from ttom © page 3 of the CSS

P VEHICLE FORM as follows-:r RN

(1) Most severe “impact [VlS].

(23 Secondar*»xmpact [v22]-

4)_ Other‘zmpact Tnot” recorded on page 3]
9)*gnknown zmpact-' :

-3
Code Value Pl
"(l) Legt, e ‘7}"
(3). Rxght-‘ e
(1) _left, (2) Center._
313) R;ght TEOTOL

1) Left, (2) L. center,
" (6) R. “center, (3) Right
(1) Left, (2) Center, .
- A5), nght‘+ aisle space
(0)° LS +space (2)" _Center,
(5) R.+space.s< Sl
(4] Entare vehicle w;dth

%3@§ﬁk

Seat Tvge

7 (bucket) %
Bench";tull wldth 3

* passenger Tiziik

left Justified .
partlal wxdth

i




n~ interior roof sur-

Column F: OQOccupant 3pace Reduction Judge the Cclumn G: Contacted by Occupant Number:
1nward incrusion oI on

face with resgect to the vehicle's beltline (00) No contac
and seatbacks (see diagram) -- Number of the occupant contacting the
(1) Less than one-half the distance to the intrusion--use occupant number from CSS
beltline : OCCUPANT FORM, page 1, variable 007
(2) Greater than or equal to one-half the dis- (97) Contacted, occupant unknown:
tance to the beltline Ul el IO TLCXTI (98) Not applicable tvehicle not occupled]

(99) Unknown Lf contacted

(3) Contact to a level at the beltlzne er deepe:
(8) Not applicable ; o552 foa ;

(9) Unknown ks
N Code the injury (if injured) associated wif
(NOTE: If 4n COHfﬂCt w4tﬁ aeazbach ang the’ speczflc 1ntrusion descrlbed on thzs '

greater than one- hatﬁ_zhe dtatanca 2o

e (1;§) Injury Tow number as llsted at the bot £
heie S ‘of page 7 of the CSS OCCUPANT FORM I
(7) Other [unlisted] injurpy “=r~7 o Toasex-
(8) Not applicable [vehicle not occunled]
(9) Unknown if 1njured or unknown 1n3ury Wi

Vemcus 'Los

,M.Bl u.m««m *,w,\w‘.. - tan..("

5;"“- - *“m:"‘* b COMPLETE) BY TEM ‘*m"‘!’_"';'."*:: c

i

e e W e T e L T~

r4;f”ouestlorahle» SEYR
5*“&Updated and” correct B ST ,
8. Sequenclng error in CDC s or lnjury data -
7= Error 1ncorrectly noted\'

T e

8 '~ Data’ entry in error -

9 - Unknown coded on fleld fon:

-'“'“COMPLETED BY ZGNE .ENTER"“?‘»*:Z;E

variable| 1| 2| 3] 4] s| e] 7] 8] efrofrrliafisjralas]is{aziasfiofzofz1]22]23]24]25{z26]27] 28

L o . e . . o e - .
i - . - - o . . - - . . . ot
g - . - z . E ‘. 3 . . ~ ..

Response « N . i~
.. s el ey —— c—— s ff o ~_~_—‘F~~~—3—11—?—F§T37 3 3—3—.73—1.“—.!_“—2. -

(3s)

-
“

Variable{29{30§31}32{32 34{3s{36{37{3e}z9{40fa1{42]43y44}a5]46{a7}as{a9}s0)51|52]53]54]53 56‘

>

o

4
ey

Reéﬁcﬁée

1\
o)
[
W
o
<
ol
-
::l
*
)
PYE
s
4
c\I'
@
)
~
-
o
o
w
~3
-]
s

TR T

'y
variable{s7{sslsoleofs1{62{63]64{65{66{**{s7{68)69{70{71}72{73}74}75]76{77} 78} 79]s0ys1]s2]s3’ =

<~
....w

Reseonse




