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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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is drawn to the possibility that some of the elements of this documentimay be the subject of p
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nd edition cancels and replaces the first version (ISO 13232-2:1996), which has been technic

2 consists of the following parts, under the general title Motorcycles — Test analysis pro
evaluation of rider crash protective devices fitted{o motorcycles:

1: Definitions, symbols and general considerations

2: Definition of impact conditions in relation to accident data

3. Motorcyclist anthropometric impact dummy

4: Variables to be measured, instrumentation and measurement procedures

5: Injury indices and-risk/benefit analysis

6. Full-scale impact-test procedures

7: Standardlized procedures for performing computer simulations of motorcycle impact tests

8. Doelimentation and reports
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2-2 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 22, Motorcycles.
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\Y

Introduction

ISO 13232 has been prepared on the basis of existing technology. Its purpose is to define common research
methods and a means for making an overall evaluation of the effect that devices which are fitted to motorcycles
and intended for the crash protection of riders, have on injuries, when assessed over a range of impact conditions
which are based on accident data.

It is intepded that all of the methods and recommendations contained in 1SO 13232 should be uséd|in all basic
feasibility research. However, researchers should also consider variations in the specified conditiohs (fpbr example,
rider sizg) when evaluating the overall feasibility of any protective device. In addition, researchers‘may wish to vary
elements of the methodology in order to research issues which are of particular,intérest to them. In all

or exten
such cas
how the

ISO 1321
Europe (
documer
interrelat

This revi

In order 1
the resul

ised procedures differ from the basic methodology should be provided.

bd parts.

s are to be published.

es which go beyond the basic research, if reference is to be made to ISO 13232,7a clear explanation of

2 was prepared by ISO/TC 22/SC 22 at the request of the United Nations Economic Commission for
broup for Road Vehicle General Safety (UN/ECE/TRANS/SCI/WP29/GRSG), based on original working
ts submitted by the International Motorcycle Manufacturers Association (IMMA), and comprising eight

sion of 1SO 13232 incorporates extensive technical amendmients throughout all the parts, repulting from
extensive experience with the standard and the development of improved research methods.

0 apply 1ISO 13232 properly, it is strongly recommended that all eight parts be used together, garticularly if

© 1SO 2005—All rights reserved


https://standardsiso.com/api/?name=bd646f65ccb01d8f8d7ab0fa99bee537

DRAFT

INTERNATIONAL STANDARD ISO 13232-2:2005(E)

Motorcycles — Test and analysis procedures for research

evaluation of rider crash protective devices fitted to
motorcycles —

Part 2:

Definition of impact conditions in relation to accident data

1 Scqpe

This part|of ISO 13232 specifies minimum requirements for the collection and analysis of all motorcycle

data, in @

ISO 1323
motorcyd

ISO 1321
— two-
— the s
— eithd
— fora
— one
— ther

— eval
the

ISO 1323

rder to provide:
a standardized and representative sub-set of car/motorcycle accident data;)and
a sub-set of car/motorcycle impact conditions based on the analysis-of this standardized accidg

2 specifies the minimum requirements for research into the)feasibility of protective devig
les, which are intended to protect the rider in the event of a céllision.

2 is applicable to impact tests involving:

wheeled motorcycles;

pecified type of opposing vehicle;

r a stationary and a moving vehicle ortwo moving vehicles;

Ny moving vehicle, a steady speed and straight-line motion immediately prior to impact;
helmeted dummy in a normal’seating position on an upright motorcycle;

heasurement of the potential for specified types of injury by body region; and

Lation of the results of paired impact tests (i.e. comparisons between motorcycles fitted and ng
roposed deviges).

2 does-not’apply to testing for regulatory or legislative purposes.

accident

nt data.

es fitted to

t fitted with

2 Nor

mative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 13232-1, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective
devices fitted to motorcycles — Part 1: Definition, and general considerations

© ISO 2005—All rights reserved
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ISO 13232-7, Motorcycles — Test and analysis procedures for research evaluation of rider crash protective
devices fitted to motorcycles — Part 7: Standardized procedures for performing computer simulations of
motorcycle impact tests

AIS-90:1990, Association for the Advancement of Automotive Medicine (AAAM), Des Plaines, IL, USA The
abbreviated injury scale, 1990 revision

3 Definitions

The followi g terms are defined in 1SQ 13232-1_For the purposes of this pnrf of 1ISO 13232, those definitigns app|y
Additional definitions which could apply to this part of ISO 13232 are also listed in ISO 13232-1:

— cell;
— cell range;

— centre |ine of the OV or MC;
— corner pf the OV;

— MC fropt unsprung assembly;
— MC contact point;

— MC impact speed;

— nomingl values;

— QV contact point;

— OV impact speed;

— overall[length of the OV or MC;
— relativg heading angle (rha);

— structutal element of the ME.

4 Requjrements

4.1 Impdct variables

The following impact variables shall define an impact test or impact data for an accident:

— relative heading angle;

— opposing vehicle (OV) impact speed;
— motorcycle (MC) impact speed;

— OV contact point;

— MC contact point.

These variables shall be as defined in 4.3 for impact tests and in Annex A for accident reports.

2 © 1SO 2005—All rights reserved
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4.2 Standardized accident configurations

-2:2005(E)

Standardized accident configurations shall be used for overall evaluations of rider crash protective devices, for
failure mode and effects analyses of such devices, and for full-scale impact tests intended to verify such analyses.

The standardized accident configurations and corresponding frequencies shown in Annex B, which are the result of
applying the requirements of 4.2.2.1 and clause 5 to the combined accident data listed in Annex C, shall be used
for such purposes.

NOTE

The accident databases listed in Annex C were the only ones which met the requirements of this part of ISO 13232
and which were made available in a timely way to the group preparing ISO 13232.

4.2.1 Dlata collection for future revisions

In future
included
applied t
in Annex
potential

revisions of ISO 13232, Annex B may be revised to account for different accident databases w|
in Annex C. In this case, the requirements of 4.2 and clause 5, which are also subject to revis
b the contents of Annex C. The results of such revisions to the standardized frequency of injuryf
D, along with the resulting frequency of occurrence data, given in Annex B, should be cg
revisions to the full-scale impact configurations, given in 4.3.

4.2.2 Accident sampling

The follo

4.2.2.1
The acci
from all
depth inv
5.1.1, sh

database
potential

4222

Additiong
— injur
— injur]
— injur

The datal

ving impact configurations shall be used in defining impact conditions in relation to accident da

Defining frequency of occurrence of various impact configurations

lent database for each region shall include at least,200'MC accidents and shall be uniformly sz
eporting facilities for a given region (i.e., a randemized sample). The samples shall be the
estigations including on-site measurements and reconstructions. The subsample used, as de

all consist only of those accidents involving impacts between motorcycles and passengef

shall include all of the impact variables\listed in 4.1 and A.1 and shall be available for 4
publication as part of ISO 13232.

Defining frequency of injury of various impact configurations
lly, for each accident the following injury data for each injury, as defined in A.2, shall be includg
y body region;
y type;
y severity-as defined by the AAAM abbreviated injury scale (AlS).

base Shall also include the variables listed in A.3 and should include the variables listed in A.4.

43 Im

hich may be
on, shall be
data, given
nsidered in

a.

mpled data
result of in-
termined in
cars. The
nalysis and

confi orrs—forfuttscat

The following impact configurations shall be used for full-scale tests.

4.3.1 Required configurations

The impact configurations for full-scale tests shall include those shown in Figure 1 and listed in Table 1, as a
preliminary assessment of the proposed protective device.
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Figure 1 — Target impact geometries at first MC/OV contact for seven required impact configurations
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Table 1 — Impact configurations for preliminary assessment

-2:2005(E)

Configuration OV contact MC contact Relative heading OV speed MC speed
number point code point code angle code
m/s m/s
(Figure 2) (Figure 3) (Table 2 & Figure 4)

1 1 4 3 9,8 0
2 1 1 4 6,7 13,4
3 4 1 3 6,7 13,4
4 4 1 2 6,7 13,4
5 4 1 4 6,7 13,4
6 2 2 5 0 13,4
7 4 1 3 0] 13,4

The impdct configuration code shall comprise a series of three digits describing the OV contact po

contact

point, and relative heading angle, respectively, as generally defined in Figures 2, 3, and 4 4

followed py a hyphen (-), the OV impact speed, and the MC impact speed:

For OV

dorner contact (e.g., configuration 225-0/13,4 of Figure 1) thé reference point on the MC shall

outboard|structural element on the MC front unsprung assembly.

For testing purposes, the impact geometry may be reflected about the OV centre line (e.g., E45 instead

4.3.2 Permissible configurations from failure mode’and effects analysis

Other im

through

computer simulation according to ISO 13232-7, or other analysis techniques, by analy

configurdtions listed in Annex B. These failuré.mode configurations may be tested in order to verify th
such angdlysis.

For full-scale tests and computer simulations, the impact geometries shall be as shown in Figures 1 a
the following general rules:

— oV

— oV

— OV
the

— MC

orner contact points-shall be the 45° tangent points, as shown in Figure 1;
front and rear contact points shall be at the centre line of the OV;

side frontj\side middle, and side rear contact points shall be the points corresponding to 1/4, 1/
gveralllength of the OV, respectively, as measured from the foremost point on the OV;

int, the MC
nd Table 2,

be the most

of 225).

bact configurations for which a proposedxrider crash protective device might be harmful may e identified

sing those
e results of

nd B.1, with

P and 3/4 of

front contact point shall be such that the projection of the MC centre line, forward of the forefnost part of

the front wheel, at first contact between any portion of the MC or dummy and the OV, intersects a vertical line
through the specified OV contact point;

— MC rear contact point shall be such that the projection of the MC centre line, rearward of the rearmost part of
the rear wheel, at first contact between any portion of the MC or dummy and the OV, intersects a vertical line
through the specified OV contact point;

— MC side contact shall use the conventions given in 4.3.1 and shown in Figure 1 (i.e., for OV front or rear
contact use the 143-9,8/0 type of geometry; for OV corner contact use the 225-0/13,4 type of geometry);

— The relative heading angles shall be at the nominal values defined in Table 2 and Figure 4.

© ISO 2005—All rights reserved


https://standardsiso.com/api/?name=bd646f65ccb01d8f8d7ab0fa99bee537

ISO 13232-2:2005(E)

For testing purposes, the impact geometry may be reflected about the OV centre line (e.g., E45 instead of 225).

5 Analysis methods

5.1 Using accident data to determine frequency of occurrence of various impact configurations
Use the following methods when determining frequency of occurrence and injury.

Sort the accident data as described below.

'y
j/ﬁ3L/8T

5L/8

7L/8
4 B
5

fﬁW/Z%f

<W—>

Figure(2 ~— OV contact point codes

—90°

A
Al I
f \
I /
/
AN
|
180°
3
Figure 3 — MC contact point codes Figure 4 — Relative heading angle
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Table 2 — Heading angle of OV relative to MC

292,5 <rha<337,5

Cell range Nominal value | Code number
deg deg

337,5<rha<22,5 0 1
22,5<rha<67,5 45 2
67,5 <rha<112,5 90 3
112,5 <rha<157,5 135 4
157,5 < rha < 202,5 180 5
202,5 < rha < 247,5 225 6
247,5 <rha <2925 270 7
315 8

5.1.1 Sub-sample definition

Combinel the databases listed in Annex C. Eron'the combined, overall database, select all of the cases

all of thege conditions:

— pasgenger car impact;
— single rider;

— seatged rider.

5.1.2 Categorization

which have

For each| case\selected in 5.1.1, and for each impact variable, determine within which cell range the case lies and

assign cgde_numbers for the OV and MC contact points and relative heading angle, and nominal value

5 for the OV

and MC speeds_bhased on Tables 2 and 3 and FiOIIrPQ 2.3 and 5

5.1.3 Sorting

Sort all the subsample accident data into a matrix describing the combinations of the above cells. Determine the
number of accidents which lie within the boundaries of each of the cells.

If the OV contact point involves the left side of the OV, then reclassify the OV and MC contact points and relative
heading angle according to Table 4. In addition, reclassify all accidents that occur in the sorted geometry codes to
the reclassified geometry codes as listed in Table 5, in order to resolve minor inconsistencies which may be

present in the original accident data.

© ISO 2005—All rights reserved
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Remove all accidents in the cells listed in Table 6 which, as a result of categorization, correspond to untestable

configurations.

5.1.4 Representation

Associate the number of accidents (frequency of occurrence) in each cell with the OV and MC contact point codes,
relative heading angle codes, and OV and MC speed nominal values which will be considered to represent each

cell.

Table 3 — OV and MC speed

Cell range Nominal value

m/s m/s
0 <speed <4,0 0

4,0 <speed<8,5 6,7
8,5 <speed < 13,3 9,8
13,3 < speed < 17,5 13,4
17,5 < speed 20,1
3

Direction of O
relative to M(
with MC x
direction 1 (8
heading angle
shown)

V x axis,
L X axis,
axis in
relative
of "4" is

Figure 5 — Diagram of relative heading angle (angle of OV x axis relative to MC x axis, regardless of

relative positions of OV and MC) with code numbers

© 1SO 2005—All rights reserved
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Table 4 — Reclassification for left side OV contact point codes

Sorted Reclassified

QV contact point code

A 6
B 5
C 4
D 3
E 2
MC contact point code
2 4
4 2

Relative heading angle code

2

NAW & OO N ©

3
4
6
7
8

Table 5 — Reclassification of geometry codes

Sorted | Reclassified Sorted | Reclassified Sorted | Reclassified
113 143 216 114 442 412
116 114 217 143 443 413
117 143 221 131 523 513
121 131 223 313 524 514
125 115 224 314 542 512
126 114 231 131 543 513
127 143 232 132 611 71
128 132 233 143 612 712
133 143 236 226 613 513
137 143 237 227 614 514
138 132 244 114 621 711
141 131 245 115 622 712
142 132 323 313 642 512
144 114 324 314 643 513
145 115 342 312 721 711
212 312 343 313 722 712
213 313 423 413 741 711
215 115 424 414 748 712

© ISO 2005—All rights reserved
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Table 6 — List of removed configurations

OV contact MC contact Relative heading OV speed MC speed
point code point code angle code m/s m/s
1 1 1-2,8 All All
1 2 2-4 All All
1 3 4-6 All All
1 4 6-8 All All
2 1 1,4,8 All All
2 2 2,8 All All
2 3 4-5,8 All All
2 4 6-8 All All
3-5 1 1,5-8 All All
3-5 2 1-2, 5-8 All All
3-5 3 1-8 All All
3-5 4 1, 4-8 Al All
6 1,2 5-8 All All
6 2 3 OV speed >0 All
6 3 1-8 All All
6 4 4-7 All All
7 1 3<7 All All
7 2 3-7 All All
7 3 1-8 All All
7 4 2-7 All All
1,2 1-4 1 All All =2 OV speed
1 1-4 2,8 All All > OV speed
3-7 1-4 1-8 All 0
1-7 3 1-8 0 All
6-7 1 1,2,8 All All £ OV speed
6-7 1 3,4 OV speed >0 All
17 1-4 1-8 0 0

5.2 Using accident data to determine frequency of injury by body region and injury type of
various impact configurations

Sort the accident data using the same method as described in 5.1, except determine the number of accidents
which have at least one injury of the selected body region, injury type and severity which lie within the boundaries
of each of the cells. A recommended list of body regions and injury types and severities is included in Annex A.

Perform the analysis for the following injuries:

— head concussions, AlS > 2;

10 © 1SO 2005—All rights reserved
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— upper leg fractures, AIS > 2;

— lower leg fractures, AIS > 2.

ISO 13232-2:2005(E)

For head concussion injuries, only include in the sorting process accidents where a helmet was worn.

6 Documentation and reporting

All individual motorcycle accidents shall be documented and reported using the motorcycle accident report form

given in

— refellence number;

— OV

— MC

— OVi

— MC

ontact point;
contact point;
mpact speed;

mpact speed;

— relatjve heading angle;

— helm
—  num
— max

— injur

et use;
ber of reported injuries;

mum AIS;

njury body region,

njury type,

njury AlS.

A A £ £ ol + oot =N [P k. £oll H ] K ~H -
TTTTCOA 7N ATy Adyyl Cyaliutio UT dUUIUTTIU Udlad STTUUTU UoT TS TUTTUWITTY CUTUTTITT TTCAUITTyo.

y description, using a three digit code which defines:

© ISO 2005—All rights reserved
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A.1 Impact data (required)

Annex A
(normative)

Motorcycle accident report

Case identification (or reference number):
Collision category (single vehicle, multi-vehicle, object, pedestrian, etc.):

Motorcycle type (conventional, sport, scooter, moped, etc.):

Motorcycle engine size (cc):

Opposing vEehicle type (saloon car, truck, etc.):

A.1.1 Contact points (primary damage region) circle one

Geometry code:
ov MC

12

< W
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A.1.2 Relative heading angle (angle of OV x axis relative to MC x axis, regardless of relative
positions of OV and MC)

A.1.3 Impact speed
OV (m/s)

MC (m/s):

A.2 Injury data (required)
Include data for each injury, up(to)42 injuries (attach additional pages if necessary):

Injury body region Injury type
(code|from Table A1) (code from Table A.2)

[N
-

Injury Al$

Maximum AIS over all injuries:

1) As defined in AAAM, AIS90

© ISO 2005—All rights reserved 13
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A.3 Helmet data (required)

Helmet present (y or n)?

; Retained on head (y or n)? ;

A.4 Protective clothing data (recommended)

Leather clothing worn, check as many as appropriate:

Combination suit: ; Jacket: ; Trousers:

: Gloves:

; Boots:

Table A.1 — Injury body region codes

Body region

Code

Head

Face

Neck

Upper extremity
Chest

Abdomen
Thoracic spine and/or lumbar spine
Pelvis and/or hips
Thigh

Knee

Lower leg

Ankle and/orfeot

Other injury-location

0 N o . b~ W N -

11
12
13

Table A.2 — Injury type codes

Injury type

Code

Abrasion and/or contusion
Laceration
Rupture

Dislocation

14

Fracture
Amputation
Concussion
Crush
Hematoma

Other type of injury

O © 0o N O galdh w N -

—_
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Annex B
(normative)

Resulting frequency of occurrence for the combined Los Angeles and

Hannover databases

The Los Angeles and Hannover databases have been combined and sorted by frequency of occurrence. The

impact ¢
for the g
contact p

bnfiguration geometries are shown in Figure B.1. The OV and MC speeds and frequencies, o
bometries are given in Table B.1. The three digits of the codes used in this Annex correspon
oint code, the MC contact point code, and the relative heading angle code, respectively:

occurrence
i to the OV

© ISO 2005—All rights reserved
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114 143 413 711 414

e -

413 115¢ 313 813 246

131 1 514 314 243 242

313 61 13

]

225 712

65 512 241 B23 624

Vol ™\ - ¥

Figure B.1 — Geometries occurring for 200 combined Los Angeles and Hannover impact configurations
involving 501 accidents
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Table B.1 — Opposing vehicle and motorcycle speeds and frequencies of occurrence for 200 combined
Los Angeles and Hannover impact configurations

Dimensions in metres per second

114 143 413 711 414
OVS MCS FO OVS MCS FO OVS MCS FO OVS MCS FO OVS MCS FO
0 67 3 6,7 0 3 0 6,7 6 0 67 9 0 6,7 3
0 98 6 67 67 13 0 9,8 3 0 98 10 0 9,8 2
0 134 3 67 98 3 0 134 5 0 134 3 0 134 2
0 201 1 67 134 3 0 201 1 0 201 2 0 20,1 3
6,7 0 2 9,8 0 3 67 67 6 6,7 98 6 6,7 6,7 3
67 67 11 98 67 8 67 98 8 67 134 4 6,7 9,8 7
6’7 9,8 14 O’Q O’Q 2 R’7 4’)!/1 4 n,Q 4’)!/1 4 R’7 4"!4 3
67 134 | 7 13,4 0 1 6,7 20,1 1 98 201 4 6,7 <201 1
67 201 | 2 134 67 8 98 67 3 TOTAL = 39 9,8 67 3
9,8 0 1 134 98 1 98 98 4 98 ols 1
98 67 | 5 134 134 1 98 201 3 9% 134 2
98 98 | 3 201 0 2 134 67 1 98 201 2
98 134 | 2 201 67 2 134 98 1 TOTAL = 32

98 201 | 1 201 98 1 134 134 3
134 0 1 TOTAL = 51 201 67 1
134 67 | 1 TOTAL = 50
201 67 | 2
TOTAL = 65
41 115 313 513 226
ovs Mcs | Fo OVS MCS FO OVS MCS FO ovs “Mcs  FO ovVS MES  FO
0 6,7 | 1 0 67 3 0 6,7 6 0 67 2 0 6|7 2
0 98 |7 0 98 3 0 9,8 2 0 98 1 0 ols 5
0 134 |2 0 201 2 0 134 1 67 67 5 0 134 2
0o 201 |3 67 67 4 0 201 1 67 98 4 6,7 67 2
67 67 |2 67 98 2 67 67 1 67 134 4 67 9s 4
67 98 |2 67 201 1 67 98 9 67 201 2 67 134 2
67 134 | 8 9,8 0 1 67 134 @ 98 67 2 98 9s 1
67 201 | 2 98 98 1 67 201 \2 98 98 3 98 134 1
98 67 |1 98 134 3 98 1341 134 67 1 134 6|7 1
98 134 | 1 98 201 3 134 2087 1 TOTAL = 24 TOTAL = 20
134 67 |1 134 67 4 TOTAL. = 27
201 67 |1 134 98 2
TOTAL = 31 134 201 1
TOTAL = 30
13 514 314 243 242
ovs Mcs | Fo OVS MCS FO OVS MCS FO OVS MCS FO ovVS MES  FO
6,7 0 |5 0 6,7 1 0 6,7 1 6,7 0 1 0 6|7 1
9,8 o |4 0 98 0 134 1 67 67 1 0 ols 4
98 67 |1 0 20,1 1 6,7 6,7 3 67 98 4 0 13,4 1
13,4 o |1 6,7 6,4 ) 3 6,7 9,8 4 67 134 2 6,7 6|7 2
134 67 |1 6,7 9% 6 67 134 6 98 67 3 6,7 ols 2
20,1 o |1 6,7 C-201 1 9,8 6,7 1 98 98 1 67 134 1
201 67 |1 9.8 6,7 1 9,8 9,8 1 134 98 1 9,8 6|7 1
201 98 |1 9)8 98 3 TOTAL = 17 201 67 1 9,8 ols 1
201 134 | 4 98 134 1 201 98 1 98 134 1
TOTAL = 19 TOTAL = 18 TOTAL = 15 TOTAL = 14
31 641 132 225 712
ovs Mcs | B0 OVS MCS FO OVS MCS FO OVS MCS FO ovs Mg FO
0 6,7 | 1 0 6,7 1 6,7 0 1 0 98 2 0 6|7 1
0 98 4 0 9.8 2 6,7 67 1 0 134 1 0 13,4 1
0 134 3 0 201 1 98 67 1 67 98 1 6,7 9,8 1
67 134 2 6,7 98 2 13,4 0 1 67 134 2 67 134 1
98 67 1 67 201 1 201 67 2 201 98 1 67 201 1
98 201 1 98 134 1 201 201 1 TOTAL = 7 TOTAL = 5
134 67 1 TOTAL = 8 TOTAL = 7
TOTAL = 13
648 512 241 623 624
OVS MCS FO OVS MCS FO OVS MCS FO OVS MCS FO OVS MCS FO
0 67 1 0 67 1 134 98 1 0 67 1 67 201 1
0 98 1 67 98 1 TOTAL = 1 TOTAL = 1 TOTAL = 1
0 134 1 201 201 1
TOTAL = 3 TOTAL = 3

© ISO 2005—All rights reserved 17
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Annex C
(normative)

Example accident data
Table C.1 defines the column headings and units used in Tables C.2 and C.3. The Los Angeles example data are

given in Table C.2. The Hannover example data are given in Table C.3. These are the original data and are
presented irror=Stunits (llli:co pet huw).

18 © 1SO 2005—All rights reserved
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Table C.1 — Legend for Los Angeles and Hannover databases

Column heading

Definition

Units

Description

Ref no

Reference number

Each case has a reference number starting with 1 for each database. Case order is arbitrary.

OV cp

Opposing vehicle contact
point

FO is front

FC is front corner

FW is front wheel (sorted with SF)
SF is side front

SM is side middle

SR is side rear

RW-isTearwheet(sorted-wittrSRY
RC is rear corner
RO is rear

MC cp

Motorcycle contact point

F is front
S is side
R is rear

OV sp

Opposing vehicle speed

miles per hour

MC sp

Motorcycle speed

miles per hour

RHA

Relative heading angle

degrees

See definition 3.1.12.1in ISO 13232-1.

H

Helmet use

y if rider was wearing a helmet; n if rider was nbt wearing a helmet; "?" if unknown.

No inj

Number of reported injuries

The total number of reported injuries listed in‘ealumn 10, Injuries.

MAIS

Maximum AIS

The highest AIS, as defined by AAAM{for all of the reported injuries.

Injuries

Description of injuries sustained during the accident. The 3-digit code for each injury|defines the
injury body region, the injury typey.and the AIS for that injury.

BR

Injury body region

1 is the head

is the face

is the neck

is an upper-exiremity, including the shoulder
is the chest

is the*abdomen

is-the'thorax

N O g M W N

1s the pelvis and/or hip

9 is a thigh

10 is a knee

11 is a lower leg

12 is an ankle and/or foot

13 is any other injury body region

Injury type

1 is an abrasion and/or contusion
is a laceration

is a rupture

is a dislocation

is a fracture

is an amputation

N o a b~ WN

is a concussion
|8 ieeacruch.

9 is a hematoma
10 is any other type of injury

AIS

Abbreviated injury scale

The AIS describe the injury severity and are defined by AAAM as follows:
1 minor

2 moderate

3 serious

4 severe

5 critical

6 maximum

9 unknown

© ISO 2005—All rights reserved
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Table C.2 — Los Angeles data

Ref OVMC OV MC RHA H No MAIS Injuries

no cp cp sp__sp deg inj BR T AIS

T FC S 8 10 10y 2 1 T 2 1 11 1 1

2 RO F15 30 o0y 3 3 11 2 1 10 1 1 8 4 3

3 FC S 10 35 3y 3 3 9 5 3 8 1 1 12 1 1

4 SFE F 0 1 9 vy 2 1 9 1 1 10 1 1

5 FO S 15 15 100 n 1

6 SR F20 28 150 n 1 1 401 1

7 FO S 0 33 1m0y 13 1 5 3

8 RO—S—10—17 76y 1 1 10 1 1

o [sF F 5 5100y 2 1 10 1 1 10 11 5

10 RC F99 26 20 n 3 - Q

2 $M S 23 28 10 n 3 1 411 41 1 8 11 (19

13 M F 10 30 120 n 4 2 221 221 171 2517,

14 |FC s3 15120n 2 1 11 2 1 6 1 1 p:

%5 RO F 0 15 0 n 1 rqu

% [FO s 28 1010000 53 1153 1243 4 11 11‘-5‘1]/1 2 2|1

17 sk F15 2130y 2 2 1022 1 21 N

18 BM F 30 30 90 n 3 O

19 RO S 10 20 60 y 2 3 1 5 3 11 2 1 %

0 tM S 3 15 5y 31 11 11 10 11 1 zs\;\

21 Rc F o 45 oy 6 3 115 3 115 3 7,40 5 3 3 7 5|2

17 2 <

2 |Fc s 10 3 10n 5 5 11521221Q<D11 17 5 1 1)1

232 RO F 0 16 1B n 3 2 12 4 1 15 2 11

4 RO S 0 35 15y 1 1 11 11 O

2% [Fo F o 15 175 n 0

%6 BM F12 26 130y 3 2 11 1 1 10\({3’2 2 1 1

27 RO F 0 12 10 n 1

22 BM F 8 27 8 n 3 1 6 1 1‘@§ 11 9 1 1

29 [RC s 0 15 0y 4 1 4 1 1N o116 11 171

20 [Fc s 5 20 0y 52 11.2¢2 911 1241 0 1 1 310]1

31 [sF F10 3 90 n 3 1 8.A%1T 9 1 1 10 1 1

32 BM S 25 30 150 n 8 3 ic\,l‘?snsz 401 1 7 11 7 1|1
Q 13 113 15 3

3 [Fo s 8 201200 2 1 -0 1 1 10 1 1

34 [SR s 21 24 5 n

3% [SE F o 15 90 n 1 9 1 1

3% [Fo F 8 5120n (O

37 |SF F 15 33 70 O~4 1 12 1 1 5 1 1 4 1 1 6 1 1

38 [sR F10 25 1206p” 2 1 11 1 1 6 1 1

39 |SF S 20 40 n 3

4 |[FO F 8 n 3

2 |Fc s s 120y 2 1 0 1 1 12 2 1

42 M S 15\ 150 n 4 3 1253 111 1 12 11 1 11

44 |FO R\Sazo 5 n 2

45 |RC 5 40 15 n 3 2 10 3 2 1 21 10 11

46%\02030\; 4 2 412 12 11 811 10 2 1

47 S 15 20 90 n 2

48 SM F 19 22 9 n 3 1 5 1 1 1 7 1 3 & 1

49 FC S 10 26 100 n 3

50 FO R15 0 0 n 1

51 SR S 7 20 % vy 2 3 10 4 3 4 2 1

52 SF F 8 38 65 n 3 1 11 10 11 5 11

53 FO S 15 38 10n 7 6 12 43 1 11 1 11 154 154

1 36 35 3

54 RC S 0 32 3y 43 1252 1153 1122 811

55 SF F12 27 %y 3 2 5 5 2 45 2 9 11

56 SF F 35 40 9 n 8 5 4 11 4 42 521 1021 153

57 FC S 20 30 25y 4 2 11 52 1121 8 1 1 4 11

58 SF S 5 25 3%y 3 1 11 21 9 11 4 21

20
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oV mMC

ov MC
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ARHA H Me MAIS  Injuries
Ny cp cp sp sp deg inj BR T AlS
61 SR 5 O 15 45 y 2 1 0 1 1 12 & 1 £ 1 1
62 FO R 30 D 0 n 1
63 SF F 10 20 100 n 4 1 68 1 1 a 1 1 z 01 1 17 1
64 FC S 8 28 150 y 1 2 11 65 2
B5 FO S W0 32 135 y 7 3 M 5 3 12 5 2 10 5 2 8 5 3 4 5 2
4 5 2 M 2 2
66 SM F 15 38 120 n 4 1 & 11 1 1 1 1 11 4 1 1
67 SH F 10 18 105 n 1
68 FC 5 0 27 & n 5 2 7 4§ 2 12 1T 1T 1 1 1 T 1 3 1 1
g3l FC 5 & 28 B0 n 6 1 12 5 1 5 1 1 7 1 1 4 1 1 1 1
511 :
70| FO 5 15 28 110 m 5 1 4 11 1001 1 12011 g 1 1(1912 1 1
71 SF F 17 20 130 n & 1 4 1 1 1 1 1 12 1 1 1lp
72(l RC S35 a 1oy 11 10 1 1 Q)
73l sSM 5 0 31 don & 3 MW o1T 11" 11 8 4 3 aﬁ)l 1
74| FC 516 12 &y 3 1 4 11 1 1 1 2 1 1,
75| FW F 15 30 140 n 9 2 401 1 4 1 1 4 5 Ns 1 5 (1 1
g 1 1 1 1 1 1 1 é) 2 1 1
76| SM S 25 20 150 n 5 3 4 5 2 5 5 3 10 \% 1 5 1|2 2
77l SR F 15 32 100 n 1 X
78| SM F 7 25 78 n & 1 w11 9 11 ,601 1 ¢ 1 1 2 (1 1
3 4 1 2 11 Qz 1 1
79| sM 5 7 25 115 y 4 3 4 5 2 11 5§ 1 1 1 &1 1
s/ FO S 10 25 140 n 5 3 & 1 1 5 1 g8 1 3 4 1 1 62 1
81 FC S 30 40 sy 5 3 1 5 3 mQ\\i 41 1 5 1 1 a1 1
32 RO F 20 5k 0 n B 1 4 1 7 10% 1 1m 2 1 4 2 1 B |1 1
33l RO F 0 25 omn & 1 g8 1 1 P11 10011 411 2|z o1
2 2 1 1 1 2 1 1
84 SM F 10 28 105 y & 1 10 1‘\? 4 1 1 7 4 1 12 1 1 g1 1
2 14
35| SR S 6D 55 25 n 9 5 11@1 4 5 2 5 5 1 5 1 3 g1 1
\L\ 2 1 5 3 1 1 5 13 4
86 FGS1DEOHﬂn?1‘011’IDI1 5 1 1 701 1 41 1
N1 1 2 1
7] FO $ 12 16 115 n 1 3() 0 1 1
89 5SM F 30 25 80 n 582° 5 1 2 £ 1 1 10 1 1 2 2 1 117 2
aol &M £ 12 16 &0 @ g 1 1 12 1 1
91 SM S 12 18 25 t) 1 @ 11 6 1 1 12 4 1
97| EC S 73 38 135 0~ 8 B 5 5 1 5 2 5 E 2 B 2 3 612 4
O 6 2 4 11 5 3 11 1 1 18 1
93] SR 5 14 18 n 1
94/ SF F 18 %\% n 3
a5 FO 5§ 12 140 y 4 3 1 B 2 9 5 3 8 1 1 1w 1 1
ay 8F F % E J0n 2
88| RC 22 W n 2 1 71 1 11 1 1
99| SM 5 24 135 n 5 3 10 5 3 11 5 3 1 2 2 i 1 17 2
100 ’2‘: 0 24 0n 4 2 12 5 2 B 1 1 4 1 1 B 1 1
101 S 0 30 135 y 1 2 10 2 2
1020 P0 Rer a0 an 2 2 8§ 1 2z 1 2 1
103 FC 5 5 49 20 y 2 1 g 1 1 11 1 1
04 RC S 12 40 140 n 2 2 12 5 2 4 1 1
W5 SF F 6 35 120 v 6 1 5 1 1 4 1 1 411 8 1 1 10 2 1
T 2 1
106 SF F 10 15 120 y 2 1 10 1 1 4 1
107 FO 5 15 20 140 n 1
08 M S 10 12 35 1
109 SR S 0 14 146 n 1 1 12 1
10 RO F 10 30 20 n .68 1 5 01 1 3 1 1 11 1 1 4 1 1 6 1 1
201 1
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22

Ret OVMC OV MC BHA H No MAIS Injuries
no_ cp cp sp_ sp deg inj BR T Als
11 FO S 12 30 150 n 10 & 7 1 1 BE 7 & 5 2 & & 5 3 5 2 1
& 1 2 2 5 3 1 5 a 1 3 3 1 3 1
112 SR S 20 23 135 y 2 1 10 1 1 201 1 _
113 FD S5 13 17 135 n 2 1 1M 1 1 11 1 1
114 RO F 15 28 0 n 2 1 11 1 1 10 1 1 12 1 1
115 FC § 18 30 130 n 2
116 FC F 12 20 135 n 3 2 & 1 2 12 1 1 1 9 1
117 SM F 15 20 110 n 1
118 [FO F 10 28 150 n 1
119 [SR 5 12 14 10 n 5 2 12 1 2 12 2 1 4 1 1 11 1 Q@? 2
120 [FO F 10 23 135 n i Q
121 [RC S 0 42 20n 7 2 1M 5 3 4 2 1 10 1 1 2 3 (1:1/1 9 1
. 1 7T 2 1T 2 1 ’
122 |RO 'S 10 30 4 n 5 3 M1 5 3 12 2 1 4 1 1 4(,5[/1 N O
122 [SR F 5 45 18 n 8 4 9 6 4 8 5 2 8 1 3 4 9 |1 1
6 1 1 2 1 1 1 32 13 ,\(E{)]’
124 |SM § 8 25 2 n 3 2 10 1 1 4 1 z 2 2 1
125 [FPw F 12 32 190 y 8 3 0 5 3 41 2 1 140 2 5 2 2 B 2
1 7 2 2 2 1 2 é\\%)
126 |SR F 19 35 90 n 13 5 4 1 2 7 1 1 10 1T 10 1 1 12 |1 1
. & 1 1 1 § 2 <1{ 3 1 1 § 2 11
1 6§ 3 1.3 3 Q 1 5
127 [SE F 17 30 125 n 4 1 8 1 1 W 2 1 8 1 1 101 1
122 |sSM S 15 15 160 n 1 A
122 |FC S 8 15 9@ n 1 QO
120 |FO F 0 ¢5 180 n a q
121 |RC S 0 18 3 n 3 1 4 1 1 1.@ 11 01 1
132 |sM S 12 35 80 y 11 5 0 2 2 \$12 2 1 45 3 11 1 1 10 p 1
11 181 3 1 1 5 2 2 5 1 B 5
1 8 QO
123 |RO F 10 18 0 n 1
124 |FC S 22 10 7% y 3 2 1 1 4 1 1 12 1 1
135 |SF S 25 30 15y & 1 U 4 1 1 10 1 1 1M 1 1 12 h o
13 |SR F 10 14 90 y 2 1 C)\* 101 4 1 1 '
128 |SM S 23 20 20 v 2 1. 10 1 1 4 1 1
133 [FC 5 12 25 135 y E%\ 12 41 1 1 1 1w 1 1 12 & 1 P
12 1 1
140 |[RO F 0 21 10 y QO 9 1 1 M 1 1 2 11
141 |FC S 10 11 70 2 122 5 2
142 |FO R 85 35 rOC';z: B 5 8 & 7 5 3 5 2 6 g 5 4 E P 4
(b\ 6 2 4 4 5 3 8 5 3 1 5 3 1 B 8
Q 1 3 8 3 2 2 1 5 3
144 |SAR 5 15 80 on 2 1 1M 1 1 41 1
145 |RC 8 15& 2 0 2 1 L1 1 g 1 1
146 | FC s% 0 135 n 6 2 7M1 1 W11 4 1 1 g 1 1 1 1 1
1 7 2
147 | SE 15 42 15 n 11 5 L1 1 11 4 1 1 5 1 1 10 fi 1
S 1 5 3 1 1 1 1 3 1 1 4 1 b &
148 SF S 15 30 35 y 2 1 41 1 1 1 1
149 FC S 256 15 25 y & 2 12 2 1 11 & 2 8 1 1 4 1 1
150 FC F 10 22 Bs n 21 10 1 1 11 1 1 1 g 1
151 FC S 14 25 135 n 1
152 FO S 12 20 135 n 3 1 11 2 1 11 2 1 12 1
153 SM F 7 22 135 n B 1 g 2 1 10 1 1 5 1 1 10 1 1 2 5 1
156 RC S 13 21 15 n 1 1 10 1 1
156 FO S 15 22 110 n 4 1 12 1 1 12 1 1 4 1 1 1 2 1
156 FC S 10 324 M0 y 3 3 1M 65 32 1 1 1 401 1
157 FC S 25 20 30 n 3 1 4 1.1 10 1 1 41 1
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Ref OVMC OV MC FHA H Mo MAIS Injuries

no Gp op sp sp deg inj BR T AlS

758 SM 5 17 23 135 y 3 3 11 5 3 g 2 1 T 7 2

159 SM S 10 20 5n 1 1 2 1 1

180 SF 5 20 11 30 n 3

161 RW F 15 40 100 y 7 3 9 5 3 12 4 1 5 5 2 4 4 2 4 1 1
6 1 1 6 1 1

162 FC S 0 2713 n 5 3 M1 5§ 3 10 4 3 12 5 2 12 2 1 L1 1

3 FO S 12 18 180 n 5 1 411 1 1 1 111 2 1 1 1 1 1

64 FC 5 5 20 135 n 10 & 5 5 4 5 2 & 4 5 3 5 1 1 5 2 5
11 1 1 2 1 1 2 1 1 T Al

65 RO F 20 35 10y 2 1 m o1 &1 1 Q

1%6| SM S B 27 3B n B 2 411 411 1 1 1 111:-19222
2 11 ..

67| RO 5 0 15 O n 6 Q/

68| FC 5 12 32 165 n 4 3 1 5 2 8 5 2 8 4 3 2 1

69| RO S 1 17 10y 2 2 12 5 2 10 1 1 X

70| SE F10 25 90y 2 2 8 2 2 9 1 1 NS

71| SF F 8 19 110y 4 2 4 1 1 2 5 2 25@ 2 2 1

173 FW F 24 12 158 vy 2 1 4 1 1 g 1 1 %

74| FC 5 & 26 40 n k| \

17| FO S 16 24 170 n 4 3 1 5 3 11 2 1 zoxs 2 2 11

76| SR 5 10 7 155 n 3 1 4 1 1 8 1 1 Q1 1 1

77| SM 8 25 15 150 y 2 1 W 4 1 10 2 Q

78| FC S 8 30 160 n 5 3 953111%2 L1 1 2 2 1 2|2 1

79| FO S 46 30 10 y 3 2 0w 1 1 10 1IN\ 1z 5 2

10| FO S 8 28 135 y 3 2 1 2 2 10 1 L1 1

81| FC F 8 20 150 n 1 (%)

w2 SF F 5 22 son 4 2 w55 2 %911 &1 1 w11

83| SF 525 25 5y 3 2 2 5 12 2 1 z 5 2

mi| SF 5 8 15 40 n 1 &

5| FC F 13 25 90 n 3 1 6 1\ 11 o1 1 401 1

16| SF F 18 30 140 n 7 2 0@ 1 12 5 2 41 1 9 1 1 6] 1 1
-2 2 1 1

187| SM F 20 25 80 n 4 1 \\Gn 2 1 10 1 1 6 1 1 g8 1 1

188| FO 5 17 20 120 n 10

188 | SF 8 &5 21 30 n 1.

10| FO R 24 10 0 vy Qq 0 1 1 12 ¢ 1

191 SR F 14 24 w0 y 1 0 1 1 5 1 1 g 1 1 1 1 1

12| FO s & 23 110 v =2

193 SR F 10 27 8y T 3 4 52 45 3 85 3 & 1 2 B3 2

%) 9 2 2 10 2 1

194| SM F 10 35Ci20 n 2

19| RO § 0 80 n 3

196 sm F o<4¥ 1388 n 3 2 1011 7T 11 2 11

197 | FO ﬁé%‘ 0 @en 4 3 11 5 3 10 1 1 122 11 1

1986 [ RC 26 0 n 1

199 FD§H 12 165 y 1 1 12 5 1

zmcg\szl 18 8 y 5 1 8 11 1M 1 1 7 1 1 12 4 1 a1 1

201 F12 32 680 n 1

202 FC a L 33 s n 1 1 [ 1 1

203 SR F20 25 w00 n 1 1 0 1 1

204 FO 522 9 18 n 1 1 1M 1 1

205 SF S 20 42 30 y 12 6 5 8 B 6 2 5 5 3 6 9 5 3 8 2 2
8 5 4 6 2 5 11 1 1 5 3 1 8 1
1 3 3 2 1 1

206 FC S99 30 20n 2 1 1M 2 1 1 2 1

207 FC 5§ 20 28 138 n s

208 SM S 15 20 S0y 1 1 g 1 1

20 RO F 18 19 15y 1 1 8 1 1

211 FO 5 28 24 135 n 4 3 g 5 3 12 5 2 11 5 2 g 2 1
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Rel OVMC OV MC EHA H No MAIS Injuries

M cp cp sp  sp deg inj BR T AIS

212 SM F 40 13 90 y 3 2 4 4 2z 10 1 1 10 1 1

213 RO F 10 33 5y 3 1 w11 1M1 1 6§ 1 1

214 FO S 17 25 125 y &5 3 8 5 2 g 1 1 7 5 2 1 5 3 12 5

215 SM F 26 16 B n 4 1 g 1 1 10 2 1 42 1 1 9 1

216 FW F 20 37 90 n 10 S 5 1 3 5 3 4 6 1 1 11 1 1 8 2
1 1 4 1 3 5 1 5 =2 1 5 2 1 1

2177 SRS 10 20 170 v 4 1 011 4 1 1 I 1 7 7

218 FC S 34 28 0On 2 2 11 5 2 12 2 1

219 RO S 10 23 T n 2

220 4F S 8 20 30 y 4 1 12 4 1 12 2 1 B 1 1 & 1 1 6’.)

221 HC S 13 25 80 n & 3 1M 5 2 12 5 2 E 1 1 111 Q

222 HDO R 25 7 Oy & 2 11 1 1 4 11 5 1 1 1 7 2 (]/

223 4R S 35 40 10 n 1 A%

224 8M F 12 35 100 vy B & 5 1 1 4 1 1 E 1 1 M 1‘],’ 101
1 9 4 ({/b

225 4R S W0 16 15y 2 1 g 1 1 &4 1 1 3o}

226 HO S 7 13 130 n 4 1 6 1 1 5 1 1 4 1 1 N1

207 4M F 10 27105 n 3 3 115 3 8 12 12 1.0

228 HO 5 15 25 125 n 1 \%

220 4R F 20 10 140 y 2 1 41 1 12 1 1 1N

230 YR F 17 52 100 n 5 B 5 2 32 5 3 6 5,05 11 1 1 10 2

231 9M 5 20 3 oo 5 1 m 2 1 1 1 1 Q((1 1 4 1 1 19

232 HO F 0 & 80 n 1 Q

23z HC S 8 10 135 n 2 A

234 HW 535 15 30 n 5 3 7 1 1 7 Es\:b\ 41 1 10 1 1 11 1

2235 HBO F 10 25 0y 1 1 g 1 1

236 SR 5 12 20 135 y 4 3 8 5 3 10&1 4 1 1 4 1 1

237 HC 5 10 22 80 n 3 S

238 HC 5 7 30 135 y 6 3 1M 5 3 Q\V\ 1 1 5 1 1 8 1 1 9 1
1 7 'FA\

239 8F S50 0 10 n 3

240 9 5 50 55 20 v 2 1 2 \E~\q 2 1 1

241 4R S5 40 50 20y 8 1 o 1 9 1 1 4 1 1 4 1 1 10 2
N2 1 2 21 2 11

27 HBC S5 14 28 &5 n 3 C)

243 RBC S 15 4 mon 5 24 11 5 2 12 4 1 4 1 1 1 1 1 1 2

244 HM F 0 37 110 n 5C§ 4 5 3 £ 2 1 11 2 1 g 2 2 11

246 RO S 12z 17 118 n

246 HO S 27 11 135 ¥ C)E 4 5 3 T 1 1 2 1 1 11 5

247 9R F 20 35 130%0»3 3 8 5 3 11 11 4 42 411 18 32

X 8 1 1

248 HC S 25 zs&v 3 2 &5 2 5 11 8 11

248 9M F 7 3 n 7 i E 5 3 4 5 2 8 1 1 E 3 2 4 1
L 1 1 1 7 32

250 HC F 1% VE 170 0 1

251 HC s 25 160 n 3 3 M 5 3 12 5 2 4a 1 1

252 9R 12 %0 n & 2 5 1 1 9 1 1 2 6 2 2 21 17
2 5 1

253 “F%F 1022 100 n 7 1 121 1 186 1 1 4 1 1 4 1 1 11 1
& 1 1 1 8 1

254 FO R 10 6 0 n i

256 RC § 0 15 85 n 1

256 FO S 12 20 1300y 3 1 7 1 1 11 1 1 B 1 1

257 FO F 0 18170 n 1 1 121

258 FC S 14 18 18 n 3 1 4 1 1 202 1 2 2 1

258 RO § 0 24 10 n 3

280 FC S 15 16 60 vy 7 3 11 & 3 B 4 3 g 1 1 6 1 1 4 1
2 2 1 2 2 1

261 SF F 15 15 @0 y 2 1 1M 11 4 2 1
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ISO 13232-2:2005(E)

Ref OVMC OV MC RHA H HNo MAIS  Injuries

ho op oep osp sp deg inj BE T AlS

762 FO R 15 & 0.y 2 1 7 1 1 & 1 1

263 SR 5 11 18 145 n 1 1 m 1 1

64 FO 5 0O 12 1680 n 2 1 B 1 1 0 1 1

265 FC S 15 25 180 y ¢ 2 M 2 1 10 4 2 5 1 1 1 7 1

266 SR F 17 42 135 y 2 1 0 1 1 4 1 1

267 SF F 12 20 90 n 1

266 SM F 10 18 9 vy 7 2 5 1 1 11 1 1 4 5 2 11 1 1 401 1
g 1 1 1.1 1

268 FO 5 & 10 & n 1

270 FC S 9 25 180 n 4 2 1M 5 2 10 1 1 1 5 2 2 5 1 6’3

271 FOO & 8 15 10 n 1 Q

272| SM F 30 35 90 n 4 4 1M 5 0 2 1 18 ¢ 1 7.5

2732 SR F 12 20 7h o 3 1 4 1 1 m 1 1 12 1 1 fl/’

274| 5F S 10 14 20 n 1 ‘-b‘],

275| SM F 15 23 70n 7 2 8 11 612 10 11 3711 11 2 1
2 21 2 2 1 ,\‘b

276 FO S 12 15 10 y 4 1 22 1 1 12 1 1 701 d) L1 1

277| SF F 15 43 @ y 5 3 1 58 2 11 1 1 8 1(.0 68 1 1 117 1

278| SR F 21 23 140 n 4 3 12 63 43 2 6,991 L1 1

273| FC S 3 15 soy 2 1 10 1 1 4 1 1 é\

280 ED 5 19 11 150 n 1 (<

281 SM F B 153 85 n 1 1 4 1 1 Q

282 FO R 80 47 0 n 1 Q

283 SF F 15 230 130 n 5 ¢4 5 5 2 &4 502 6 1 1 11 1 1 117 4

224 ESM 5 22 26 50 n 1 SQ

285 RC 5 45 &0 10 n 3 A 125 1 152 1 1 1 1

286 RO & 9 12 8o n 2 1 81 1 3BT

287 SR 5 5 22 1MWy 2 1 I RN

26| SF F 0 %0 8o n 4 2 6 2.@ 8 1 1 11 1 1 401 1

280 FW F 15 26 105 y 4 1 B 2\ 0 1 1 & 1 1 4 1 1

280 RO F 10 30 D n B 2 @1 ¢ 11 811 2 5 2 2|5 2

11 2z 31 2z 2z 1

291l FO R17 © 0y 2 1 q\j? 11 1111

292| SR F 25 12 90 y 3 20\\ &1 1 1111 8 1 2

93| FC S 4 18 9 n 4 3 8 5 2 9 5 3 12 1 1 1 2 1

04| SM S5 5 20 25 vy Qg 12 5 2 11 2 1 12 1 11 1 1 1wl o1

25| SF S 0 18 75 n (BN 1 1 1 & 1 1

26| SM S 23 14 45 n( ;7 1

297| SF F & 35 4~y 4 4 11 65 3 11 2 2 4 65 2 & 3 &

28| FO § 31 36 3

29| FO & 24 1 y 5 1 10 4 M 11 5 1 1 a1 1 al1 1

0| FC 5§ 7 50 0n 2 2 1 5 4 1 1

| RO S EIQ@ 300 3 1 g2 1 6 1 1 2 2 1

02| RO F 16 20 n 0

303 | RW @ 3B 90 n 5 3 4 1 1 9 1 1 B 1 1 11 1 1 11 1

a0d | sM g & 140 n 1

305 5}4}% 17 19 185 y 2 2 1 1 g 1 1

306 S 0 15150 n 3 1 1M 2 1 10 1 1 g 1 1

3{]? ﬁ' o AR 43 1E tr.- A L] 1 1 1 16 1 | LD E ! LE| e 3

a3p8 AC S 25 8 20 n 0

3 SF F 16 20 140 n 4 3 m 4 3 4 1 1 5 1 1 g 1 1

310 RO F 0 23 0y 3 1 m 2 1 10 1 6§ 1 1

311 FO $ 23 15 85 y 1 1 001 1

312 BW F 10 15 % n 2 1 4 01 1 £ 011 8 1 1

313 SF S$ 15 17 135 y & 1 702 1 £ 21 1M 21 1M 1111
2 21 2 2 1 1T 2 1

314 SM S 0 26 170 n 5 3 g 1 1 E o1 1 4 2 1 1 7 3 3 4 1

316 SM S 22 24 90y 2 2 12 2 2 12 5 2

316 SR F 30 17 80y 1 1 2 2 1

© 1SO 2005—All rights reserved 25


https://standardsiso.com/api/?name=bd646f65ccb01d8f8d7ab0fa99bee537

ISO 13232-2:2005(E)

26

Ref OVMC OV MC RHA H No MAIS Injuries

no _cp cp sp__sp deg inj BR T AIS

317 RC S 6 20 50 y 1 1 111 1

318 SF S 3 38 40 n 5

39 RO S 0 30 On 1 3 9 5 3

3220 SR F29 25 90 y 5 1 7 1 1 41 1 11 2 1 2 2 1 2 2 1

3221 FO R60 5 0y 1 3 1 5 3

322 SR F20 11 8 n 1 1 11 1 1

323 FC S 28 10 9 n 3 2 11 5 2 2 2 1 1 7 1

324 FO S 20 15 150 n 4 2 9 2 1 8 1 1 9 1 1 17 2

325 36—n 3

326 HO F 25 35 125 n 6 )

327 AW F 16 26 135 n 5 1 8 1 1 6 1 1 2 1 1 2110%11

328 O F 0 15 120 y 2 1 5 1 1 11 1 1 [2)

329 HO S 20 25 180 n 4 1 4 2 1 8 2 1 12 1 1 12 1 a.

330 HO S 3 7 120 n 1 ‘]/'

331 4R F 12 20 30 n 1 0y

332 HO F 40 50 20 n 1 (b‘]/

333 HO F 11 12 105 y 1 2 0 2 2 N

334 94M F 15 35 900 n 4 2 6 1 1 10 1 2 2 2 20 2 2 1

335 9M F 15 20 100 n 4

3 9F S 5 31 10 n 2 1 4 1 8 1 1 g\\

337 9 F 0 13 90 y 2 1 9 1 4 1 1 Q)

338 O F21 40 0 n 1 (<

333 A0 R 5 0 o0y 2 1 0 11 811,

340 AW F 8 24 150 y 2 1 9 1 1 4 1 1\Q

341 C S 15 25 150 n 9 2 0 2 2 9 2\? 4 1 1 4 1 1 11 o1
5 5 1 2 5K 2 5 2 2 1

342 AO F 8 15 125 n 3 1 12 5 1 MDD 1 4 1 1

343 4 F 10 35 90y 8 5 9 21 67 2 10021 1111 10 b 1
5 11 82 11 175

344 AO S 11 32 135 n 4 1 0 1 1.@00 1 1 4 2 1 1 2 1

345 9F S 3 20 45 y 4 2 11 2 N 11 5 2 4 1 1 3 5 2

36 HO S 0 14 0 n 1 \O

347 HO S 0 18 70 n 2 N~

348 HO S 0 20 15 n 1 )

3499 9F S 20 28 10y 2 2 @ 2 2 12 1 1

30 HO S 15 25 170 n 5 3_°.12 6 3 11 2 1 9 5 3 4 1 1 1 9 1

31 9F S 18 32 25y 1 «1\& 1 1 1

32 HC S 40 20 170 n é)O 9 5 3 1M 1 2 10 1 1

353 4F F 15 40 100 n 4 11 1 1 6 1 1 8 4 3 4 1 1 4 5 2

O~ 1 2 1 2 2 1 3 4 1 1 1 4

354 s 0 12 18(\639 6 3 8 5 3 6 2 3 9 5 3 5 2 1 5 19 3
1 7 2

355 s 5 7 n 4 1 41 1 11 1 1 11 3 1 3 4 1

356 Fo® 0oy 41 1021 1011 1 11 251

357 s 108 10 n 5 3 11 5 3 10 5 2 11 3 1 8 4 3 11 3 1

358 R § 0 0n 1

359 S?‘ 10 155 n 1

360 A¥14 313 n 4 3 9 5 3 11 1 1 8 1 1 4 11

32 HOOF 17 27 10n 1 1 11 1 1

363 SM— S 15 19 150 1N Z

34 FO R 17 0 O0n 4 1 11 1 1 10 1 1 9 1 1 11 1 1

35 SR F 7 10 90 n 1

36 FO S 0 20 135 y 3 1 11 2 1 8 1. 1 10 1 1

367 SR S 12 20 140 n 6 1 8 1 1 11 1 1 2 2 1 2 1 1 2 2 1
1 7 1

38 FO R 10 3 0y 4 1 g8 1 1 10 1 1 11 1 1 6 1 1

389 SM S 99 18 120 n 3

370 FC S 42 25 90 n 6

371 RC S 10 18 90 n 2
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Ref OWVMC OV MC RHA H MNa MAIS Injuries

no  cp cp sp sp deq inj BR T AIS

372 FC F & 12 160 n 1

373 FO S5 25 33 138 n 5 3 12 5 3 12 1 1 12 1 1 g 1 1 4 1 1

374 SR 5 10 20 140 n 3 1 a 1 1w 1 1 1w 1 1

375 FO & 29 40 180 n 3

376 FO R G5 30 O0n 3 1 4 1 1 & 1 1 10 4 1

377 SM F 10 15 120 n & 1 01 1 11 1 1 4 1 1 d 1 1 d 1 1
2 2 1

478 SM F 25 43 9O n 9 5 4 1 1 4 1 1 B 2 5 11 1 2 1 1 1
4 ] 1 | [+ 5] i I 1 1 | 5]

379 SM F 21 32 115y & 3 1 5 3 6 1 3 B 1 1 2 5 3 ('S(Qz 1
1 7 2 2 5 1 2 2 1 Q

380 FC S 15 35 160 v 6 3 12 5 2 1 5 3 4 1 1 N 1f1,5 (|
1T 1 1 .

381 SR S 12 28 135 n 2 q/’q/

382 FC 5 31 25 @y T 3 11 5 3 g 5 3 1 2 1 1. E [ 1
1 1 1 2 1 1 rb(]/

83| FC F 10 27 150 v 3 3 9 5 3 8 5 3 11 1 N

a4l SF F 12 31 115 n 4 1 N | 211 1 2 O 1 2 1

38| SF F 15 20 W00 n 2 2 m 5 2 11 5 2 %

386| SM S 25 30 10 n 2 g\\

|7 sM F 20 5 50 n 1 (@)

88| RC F B 12 20 n 1 Q

gl FO S 13 & W5 y 2 1 4 1 1 71 1

3ol FO S 15 33 13 n 9 3 1M1 &5 2 12 2 1M § 2 E 1 2 2 p 1
2 5 3 1 g\o% 17 3 111

31| SF F 15 15 13 n 3 1 m 1 1 4 1 1 2 1

392 FO 5 14 18 180 n 1 <

303l RC S 10 25 0@ n 3 N

|4l FO 5 42 15 155 n 11 & 5 1 3@5 2 4 10 1 4 1 1 1 p o
g 1‘@ 1 5 2 1 2 1 3 4 2 N1
1 1Y\

35| SM F 16 25 140 n & 2 m\;@ 2 4 1 1 1 1 1 6 1 1 1 F 2

36| SM F 20 10 B0 vy 4 1 12 11 11 B 1 1 4 1 1

97| RC S 25 3 15y 2 1 \@ E 1 10 1 1

g SM S 23 15 15 n 2 1Q\m 1 1 4 1 1

gl FO S 7 10 80 y 1 _t, 10 1 1

400 FC S 10 15 115 n :Qq 11 1 1 12 1 1

a1l FW F 20 22 150 vy @ 3 4 5 13 B 1 1

402 SR F 15 20 S0 nQ 2 W 1 1 12 5 2 5 1 1

403| FC S B 26 13 . 1

404 SR S 18 20 1 2 1 8 11 11 1 1 2 1 1

406 FO S 10 1@% n 1 3 5 &5 3

407 RO F 0 0y 4 1 B 1 1 5 2 1 B 1 1 2 1 1

408 SR F mQ@ 80n 4 1 1M 11 12 1 1 1 2 1 4 1 1

408 FC S 1p~27 45 n 5 1 w 3 1 g8 1 1 12 11 1w 1 1 2 b o1

410| FO 20 105 n 4 1 w11 8 1 1 12 1 1 E 1 1

411| FO 5 20 175 y 3 1 g8 21 11 2 1 1 9 1

412 ?B 30 15 45 n 2 1 001 1 2 1 1

412 § F1 12 80 n 2 1 4 1 1 9 1 1

414 (N LT, BTN L. S T H——3

415 RO F 0 20 10 n 2 1 111 g 1 1

416 RW F 25 25 110 v 2 1 011 E 1 1

417 FC S 4 20 35 n 1 1 M1 1

12 FC 5 8 28 3/ oy 1 3 1M 5 3

4% FC S 9 15 30 n 1

420 SF F 16 24 80 n 4 1 w2 1 11 1 g8 1 1 1 9 1

421 RO F a0 23 0y 7 2 4 5 2 4 5 2 MW 5 2 10 2 2 11 2 1
6 1 1 201 1

423 RO F 4 34 10 n 2
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ISO 13232-2:2005(E)

Ref COVMC OV
no P cp sp

MC BHA
sp deg

Mo MAIS
inj

Injuries
BR T AlS

Total Cases: 410

Casasz with Injury: 312

28
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ISO 13232-2:2005(E)

ER T AlS

Table C.3 — Hannover data
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1
12 5 2

1

12 5§ 2

1
1

12 2
2

Imjuries

BR T AlS
1M & 2
1 1
12 & 2
12

1M

11

10

10

3
2
2
2

Mo MAIS
[3
8
g
4

inj
13
17

n
a0 n
Y] Lkl
18 130 v
16 v
45
30
a4

25

160 w 22

16 140 n
9

sp ded

26 155 v
10 100
1

19 110 n
o
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4
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Injuries

Ref OVMC OV MC RHA H No MAIS

BR T AIS
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Ref OV MC OV MC RHA H No MAIS Injuries
ne  ep cp sp sp dep inj BR T AlS

187 FO S 40 19 90 nm 12 41 1T 9 1 T 1 1 2 2 1 ] 1 T 1 1
4 1 1 4 1 1 10 1 1 1o 1M1 1 1
4 1 1 17 3
192 FO S 1B 16 90 y B 2 ° 1 1 10 1 1 12 1 1 12 1 1 g 4 2
8 5 2
186 FD S D 38 152 y 19 & 2 1 1 2 1 1 2 1 1 3 9 5 1 1
4 8 1 8 1 1 B 1 1 8 1 1 10 1 1
10 1 1 10 1 b 11 1 1 11 5 3 5
1 5 3 1 7 5 5 5 4 3 5 19 O
19 | FO S 13 28 M7 y 3 3 0 11 11 5 3 1M 5 3 Q
191 | FO s 88 15 100 y 4 2 411 &1 1 &85 2 17148
12 | FO 518 3 75 n & 2 E 11 101 1 11 1 1 N gﬂf 1M1 5 2
193 FO 5 11 13 80 v 2 1 m 1 1 12 2 1 P
194 | FO S 36 18 o0 n 11 4 4 10 1 410 1 410 1 anﬁ 1 4 2
8 5 2 1 5 2 M 2 (b‘}[y B 2 1 5 4
8 5 3 N
185 | FO S & 22 85 y & 3 10 3 2 2 1 1 4 iq) 1M1 5 2 11 & 3
196 | FO S 0 41 85 y & 3 Mw 2 2 12 1 1 12 12 2 1 14 3 3
187 | FO S 21 8 100 n 12 1 1 1 1 11 1 Eg\\ 1 I 4 1 1
m 1 1 11 1 1 D0 1 12 1 1 14 1 1
12 11 121 1%
198 |FO S 35 3 49 y T 3 8 2 1 9 7 QQm 1T 1 10 1 1 1 11
12 1 1 N 4\
s00 | FO S 13 28 30 v 3 3 4 1 1 1N 5\2 12 4 3
201 | FO 5 13 13 150 7 1 R
202 |FO 5 19 19 185 y 10 1 4 2 1 Qg@m 4 1 4 1 1 4 1 1
8 1 1 1 11 T 11 1 1 11 1 1
203 |FO 518 16 9 v & 2 2 2 \$ 1 1 w2 2 1001 1 1 11
a 24@
204 | FO S 16 31 105 vy 3 8 @ 1 11 5 3 11 5 3
05 | FO 5 33 12 80 n & 4 T 1 12 1 1 2 8 1 12 1 1 1 7 2
. 9 4 12 5 3 2 5 2
206 |FO 5 8§ 31 110y & ?_C)\\ﬂ 2 2 11 1 1 12 1 1 11 4 1 1
207 |FO 5 & 25 80 y & 1 mwmo2 2 1w o1 o1 101 1 1111 g 1 1
. 4 1 1
2080 | FO & 25 agnn@ 2 2 1 2 1 1 11 11 4 1 1
208 | FO & 34 19 75 nC) 4 2 9 1 1 7 4 11 85 11 ] 1 5 2
A 1 5 2 1 85 3
210 |FO 5 8 22 1@&@ 4 1 w11 w1 1 111 1111
211 |FO 5 13 2118 7 2 1 "M 1 1 1 1 1
212 | FO 5 7 % 47 8 1 12 2 1 1Mm 1 1 121 1 12 011 4 1 1
Q‘ 4 1 1 4 1 1 4 1 1
212 | FO 510%12 81 n 2 1 T2 1 12
TDtaI(asas:?\
Cases u'.%/ﬁhiurv data: 208
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Resulting frequency of injury by body region and injury type for the

Annex D

(normative)

combined Los Angeles and Hannover databases

The combined Los Angeles and Hannover databases have been additionally sorted by frequency of injury by body

region and [njury type and severity. The results are given in Tables D.1, D.2, and D.3. The three digits of the codes
used in thig§ Annex correspond to the OV contact point code, the MC contact point code, and the relativg heading
angle code/ respectively.
Table D.1 — Head injury configurations (helmeted concussions, AIS > 2) involving |67 accidents
Dimensions in metres per second
114 143 413 711 414
FO FO FO FO FO
OVS MCS | head OVS MCS  head OVS MCS  head ovS{ MCS  head ovs MJs  head
injury injury injury injury injury
0 13,4 1 98 98 2 0 9,8 1 0 9,8 1 0 20} 1
67 67 1 134 67 6 0 13,4 2 0 20,1 1 6,7 9,8 3
67 98 1 20,1 0 2 6,7 134 1 67 98 1 6,7 20l 1
6,7 134 2 201 67 2 6,7 201 1 98 20,1 1 9,8 6, 1
6,7 20,1 1 201 9,8 1 9,8 9,8 1 TOTAL = 4 98 134 1
98 67 4 TOTAL = 13 134 67 ¥ 98 20} 1
134 67 1 134 98 1 TOTAL = 8
TOTAL = 1 134 13,4 2
TOTAL _ = 10
412 115 313 513 2p6
FO FO FO FO FO
OVS MCS | head OVS MCS  head OVS MCS  head OVS MCS  head ovs MJs  head
injury injury injury injury injury
6,7 20,1 1 0 6,7 1 6,7 134 1 0 6,7 1 6,7 9,8 1
TOTAL = 1 6,7 20,1 1 134 20,1 1 TOTAL = 1 TOTAL = 1
98 134 1 TOTAL = 2
134 67 2
134 98 1
TOTAL 2 6
131 514 314 243 %2
FO FO FO FO FO
OVS MCS | head OVS MCS  head OVS MCS  head OVS MCS  head ovs Mds  head
injury injury injury injury injury
9,8 0 2 TOTAL = 0 6,7 134 2 TOTAL = 0 TOTAL = 0
20,1 0 1 TOTAL = 2
201 67 1
TOTAL = 4
312 641 132 225 712
FO FO FO FO FO
OVS MCS head OVS MCS head ovs MCS head OovVsS MCS head ovs MCS head
injury injury injury injury injury
TOTAL = 0 0 201 1 6,7 0 1 TOTAL = 0 0 13,4 1
TOTAL = 1 201 67 1 TOTAL = 1
TOTAL = 2
648 512 241 623 624
FO FO FO FO FO
OVS MCS head OVS MCS head ovs MCS head OovVsS MCS head ovs MCS head
injury injury injury injury injury
TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 0
36 © 1SO 2005—All rights reserved
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Table D.2 — Lower leg injury configurations (fractures, AlS > 2) involving 80 accidents

Dimensions in metres per second

114 143 413 711 414
FO lower FO lower FO lower FO lower FO lower
OvVS MCS leg OVS MCS leg ovs MCS leg OvVS MCS leg ovs MCS head
injury injury injury injury injury
0 13,4 1 6,7 0 2 0 20,1 1 0 20,1 1 0 9,8 1
6,7 0 1 6,7 6,7 3 6,7 9,8 1 TOTAL = 1 6,7 9,8 2
6,7 6,7 2 6,7 13,4 1 6,7 13,4 1 9,8 13,4 1
6,7 9,8 3 9.8 0 1 34 ISK:3 T TOTAL = 4
6,7 13,4 3 9,8 6,7 2 TOTAL = 4
9,8 6,7 1 13,4 6,7 3
9,8 9,8 3 13,4 9,8 1
134 0 1 20,1 9,8 1
20,1 6,7 1 TOTAL = 14
TOTAL = 16
41 115 313 513 226
FO lower FO lower FO lower FO.lower FO lower
OovVsS MCS leg OVS MCS leg ovs MCS leg OovVS MCS leg ovs MCS leg
injury injury injury injury injury
0 20,1 1 6,7 9,8 1 6,7 9,8 1 TOTAL, = 0 0 6,7 1
TOTAL = 1 6,7 20,1 1 6,7 20,1 1 0 9,8 2
9,8 13,4 2 TOTAL = 2 0 13,4 1
13,4 6,7 3 6,7 6,7 1
TOTAL = 7 6,7 13,4 1
9,8 13,4 1
TOTAL = 7
13 514 314 243 242
FO lower FO lower FO lower FO lower FO lower
OovVsS MCS leg OVS MCS leg ovs MCS leg OovVS MCS leg ovs MCS leg
injury injury injury injury injury
9,8 0 1 TOTAL = 0 TOTAL = 0 6,7 0 1 0 9,8 1
13,4 6,7 1 6,7 9,8 1 6,7 6,7 1
TOTAL = 2 9,8 6,7 1 9,8 6,7 1
13,4 9,8 1 9,8 13,4 1
TOTAL = 4 TOTAL = 4
31 641 132 225 712
FO lower FO.lower FO lower FO lower FO lower
OovVsS MCS§ leg OvVS MCS leg ovs MCS leg OovVS MCS leg ovs MCS leg
injury injury injury injury injury
0 9,8 1 0 20,1 1 9,8 6,7 1 0 9,8 2 6,7 9,8 1
0 13,4 1 TOTAL = 1 20,1 6,7 1 6,7 13,4 2 6,7 13,4 1
TOTAL = 2 20,1 20,1 1 TOTAL = 4 TOTAL = 2
TOTAL = 3
64 512 241 623 624
FO lower FO lower FO lower FO lower FO lower
OovVsS MCS leg OVS MCS leg ovs MCS leg OVS MCS leg ovs MCS leg
injury. injury injury injury injury
0 13,4 1 TOTAL = 0 13,4 9,8 1 TOTAL = 0 TOTAL = 0
TOTAL = 4 FOFAL = 4
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Table D.3 — Upper leg injury configurations (fractures, AIS > 2) involving 37 accidents

Dimensions in metres per second

114 143 413 711 414
FO upper FO upper FO upper FO upper FO upper
OVS MCS leg OVS MCS leg ovs MCS leg OovVS MCS leg ovs MCS head
injury injury injury injury injury
0 13,4 1 6,7 6,7 1 0 6,7 1 0 13,4 1 0 13,4 1
6,7 0 1 9,8 0 1 0 9,8 1 0 20,1 1 6,7 20,1 1
6,7 6,7 1 9,8 6,7 1 13,4 13,4 1 9,8 20,1 1 9,8 13,4 1
6,7 9,8 1 20,1 98 T TOTAL = 3 TOTAL = 3 TOTAL = 3
6,7 13,4 2 TOTAL = 4
6,7 20,1 1
9,8 6,7 1
9,8 9,8 1
TOTAL = 9
412 115 313 513 2p6
HO upper FO upper FO upper FO uppen FO upper
OVS MCS leg OVS MCS leg ovs MCS leg OovVS MCS leg ovs MQs leg
injury injury injury injury injury
TOTAL = 0 6,7 1 TOTAL = 0 6,7 20,1 1 TOTAL E 0
0 6,7 9,8 1 TOTAL (= 1
9,8 20,1 1
13,4 6,7 2
TOTAL = 5
131 514 314 243 242
HO upper FO upper FO upper FO upper FO upper
OVS MCS leg OVS MCS leg ovs MCS leg OovVS MCS leg ovs MQs leg
injury injury injury. injury injury
20,1 13,4 1 9,8 13,4 1 TOTAL = 0 13,4 9,8 1 6,7 1344 1
TOTAL = 1 TOTAL = 1 20,1 6,7 1 TOTAL E 1
TOTAL = 2
312 641 132 225 m2
HO upper FO upper FO upper FO upper FO upper
OVS MCS leg OVS MCS leg QVS MCS leg OovVsS MCS leg ovs MQs leg
injury injury injury injury injury
9,8 20,1 1 TOTAL = 0 20,1 6,7 1 0 13,4 1 TOTAL E 0
TOTAL = 1 TOTAL = 1 20,1 9,8 1
TOTAL = 2
648 512 241 623 6p4
HO upper FO upper FO upper FO upper FO upper
OVS MCS leg OoVS MCS leg ovs MCS leg OovVsS MCS leg ovs Mgs leg
injury injury injury injury injury
TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 0
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Annex E
(informative)

Frequency of occurrence data in non-Sl units

The frequency of occurrence for the combined Los Angeles and Hannover databases are presented in non-SI units
of miles per hour. Table E.1 corresponds to Table B.1, E.2to D.1, E.3to D.2, and E.4 to D.3.
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Table E.1 — Opposing vehicle and motorcycle speeds and frequencies of occurrence for 200 combined
Los Angeles and Hannover impact configurations

Dimensions in miles per hour

114 143 413 711 414
OVS MCS FO OVS MCS FO OVS  MCS FO OVS MCS FO OVS  MCS FO
0 15 3 15 0 3 0 15 6 0 15 9 0 15 3
0 22 6 15 15 13 0 22 3 0 22 10 0 22 2
0 30 3 15 22 3 0 30 5 0 30 3 0 30 2
0 45 1 15 30 3 0 45 1 0 45 2 0 45 3
15 0 2 22 0 3 15 15 6 15 22 6 15 15 3
15 15 11 22 15 8 15 22 8 15 30 4 15 22 7
15 22 14 22 22 2 15 30 4 22 30 1 15 3 3
15 30 7 30 0 1 15 45 1 22 45 4 15 44 1
15 45 2 30 15 8 22 15 3 TOTAL = 39 22 15 3
22 0 1 30 22 1 22 22 4 22 2] 1
22 15 5 30 30 1 22 45 3 22 3 2
22 22 3 45 0 2 30 15 1 22 4 2
22 30 2 45 15 2 30 22 1 TOTAL = 32
22 45 1 45 22 1 30 30 3
30 0 1 TOTAL = 51 45 15 1
30 15 1 TOTAL = 50
45 15 2
TOTAL = 65
412 115 313 513 2p6
OVS MCS FO OVS MCS FO OVS  MCS FO ov§” MCSs FO ovs Mds FO
0 15 1 0 15 3 0 15 6 0 15 2 0 15 2
0 22 7 0 22 3 0 22 2 0 22 1 0 21 5
0 30 2 0 45 2 0 30 1 15 15 5 0 3 2
0 45 3 15 15 4 0 45 1 15 22 4 15 18 2
15 15 2 15 22 2 15 15 1 15 30 4 15 2] 4
15 22 2 15 45 1 15 22 9 15 45 2 15 3 2
15 30 8 22 0 1 15 30 3 22 15 2 22 2] 1
15 45 2 22 22 1 15 45 2 22 22 3 22 3 1
22 15 1 22 30 3 22 30 1 30 15 1 30 15 1
22 30 1 22 45 3 30 45 1 TOTAL = 24 TOTAL = 20
30 15 1 30 15 4 TOTAL, ()= 27
45 15 1 30 22 2
TOTAL = 31 30 45 1
TOTAL = 30
131 514 314 243 M2
OVS MCS FO OVS MCS FQ OVS  MCS FO OVS MCS FO ovs Mds FO
15 0 5 0 15 1 0 15 1 15 0 1 0 14 1
22 0 4 0 22 1 0 30 1 15 15 1 0 2] 4
22 15 1 0 45 1 15 15 3 15 22 4 0 3 1
30 0 1 15 15 3 15 22 4 15 30 2 15 18 2
30 15 1 15 22 6 15 30 6 22 15 3 15 21 2
45 0 1 15 45 1 22 15 1 22 22 1 15 3 1
45 15 1 22 15 1 22 22 1 30 22 1 22 15 1
45 22 1 22 22 3 TOTAL = 17 45 15 1 22 2] 1
45 30 4 2 30 1 45 22 1 22 3 1
TOTAL = 19 TOTAL = 18 TOTAL = 15 TOTAL = 14
312 641 132 225 72
OVS MCS Eo OVS MCS FO OVS  MCS FO OVS MCS FO ovs Mds FO
0 15 % 9 +5 ” +5 8 ” 9 55 2 9 4 1
0 22 4 0 22 2 15 15 1 0 30 1 0 30 1
0 30 3 0 45 1 22 15 1 15 22 1 15 22 1
15 30 2 15 22 2 30 0 1 15 30 2 15 30 1
22 15 1 15 45 1 45 15 2 45 22 1 15 45 1
22 45 1 22 30 1 45 45 1 TOTAL = 7 TOTAL = 5
30 15 1 TOTAL = 8 TOTAL = 7
TOTAL = 13
648 512 241 623 624
OVS MCS FO OVS MCS FO OVS  MCS FO OVS MCS FO OVS  MCS FO
0 15 1 0 15 1 30 22 1 0 15 1 15 45 1
0 22 1 15 22 1 TOTAL = 1 TOTAL = 1 TOTAL = 1
0 30 1 45 45 1
TOTAL = 3 TOTAL = 3
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Table E.2 — Head injury configurations (helmeted concussions, AlS > 2) involving 67 accidents

Dimensions in miles per hour

114 143 413 711 414
FO FO FO FO FO
OvVS MCS head OovsS MCs head ovs MCS head ovs MCs head ovs MCS head
injury injury injury injury injury
0 30 1 22 22 2 0 22 1 0 22 1 0 45 1
15 15 1 30 15 6 0 30 2 0 45 1 15 22 3
15 22 f 15 0 2 5 30 f 5 22 f 5 45 1
15 30 2 45 15 2 15 45 1 22 45 1 22 15 1
15 45 1 45 22 1 22 22 1 TOTAL = 4 22 30 1
22 15 4 TOTAL = 13 30 15 1 22 45 1
30 15 1 30 22 1 TOTAL = 8
TOTAL = 11 30 30 2
TOTAL = 10
41 115 313 513 226
FO FO FO FO FO
OVS MCS head ovsS MCs head ovs MCS head OoVS ¢ MCs head ovs MCS head
injury injury injury injury injury
15 45 1 0 15 1 15 30 1 0 15 1 15 22 1
TOTAL = 1 15 45 1 30 45 1 TOTAL = 1 TOTAL = 1
22 30 1 TOTAL = 2
30 15 2
30 22 1
TOTAL = 6
13 514 314 243 242
FO FO FO FO FO
OVS MCS head OovVS MCs head OoVS MCS head OovVsS MCs head ovs MCS head
injury injury injury injury injury
22 0 2 TOTAL = 0 15 30 2 TOTAL = 0 TOTAL = 0
45 0 1 TOTAL = 2
45 15 1
TOTAL = 4
31 641 132 225 712
FO FO FO FO FO
OovVsS MCS§ head OVS- \MCS head ovs MCS head OovVsS MCS head ovs MCS head
injury injury injury injury injury
TOTAL = 0 Q 45 1 15 0 1 TOTAL = 0 0 30 1
TOTAL = 1 45 15 1 TOTAL = 1
TOTAL = 2
64 512 241 623 624
o o o o FO
OovVS MCS head OVS MCS head ovs MCS head OovVS MCS head ovs MCS head
injury injury injury injury injury
TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 0
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Table E.3 — Lower leg injury configurations (fractures, AIS > 2) involving 80 accidents

Dimensions in miles per hour

114 143 413 711 414
FO lower FO lower FO lower FO lower FO lower
OVS MCS leg OVS MCS leg ovs MCS leg OovVS MCS leg ovs MCS head
injury injury injury injury injury
0 30 1 15 0 2 0 45 0 45 1 0 22 1
15 0 1 15 15 3 15 22 1 TOTAL = 1 15 22 2
15 15 2 15 30 1 15 30 1 22 30 1
15 22 3 22 0 1 30 30 1 TIOTAl = 4
15 30 3 22 15 2 TOTAL = 4
22 15 1 30 15 3
22 22 3 30 22 1
30 0 1 45 22 1
45 15 1 TOTAL = 14
TOTAL = 16
412 115 313 513 2p6
KO lower FO lower FO lower FO lower FO lower
OVS MCS leg OVS MCS leg ovs MCS leg OVS MGCS leg ovs MQs leg
injury injury injury injury injury
0 45 1 15 22 1 15 22 1 TOTAL = 0 0 14 1
TOTAL = 1 15 45 1 15 45 1 0 23 2
22 30 2 TOTAL = 2 0 3 1
30 15 3 15 14 1
TOTAL = 7 15 3 1
22 3 1
TOTAL E 7
131 514 314 243 242
KO lower FO lower FO lower FO lower FO lower
OoVS MCs leg OoVS MCSs leg ovs MCS leg OVS MCS leg ovs Mds leg
injury injury injury injury injury
22 0 1 TOTAL = 0 TOTAL = 0 15 0 1 0 23 1
30 15 1 15 22 1 15 14 1
TOTAL = 2 22 15 1 22 14 1
30 22 1 22 3 1
TOTAL = 4 TOTAL 5 4
312 641 132 225 m2
KO lower FO lower FO lower FO lower FO lower
OoVS MCs leg OoVS MCSs leg ovs MCS leg OoVS MCS leg ovs Mds leg
injury injury injury injury injury
0 22 1 0 45 1 22 15 1 0 22 2 15 23 1
0 30 S TOTAL = 1 45, 15, 1 15 30 2 15 30 1
TOTAL = 2 45 45 1 TOTAL = 4 TOTAL = 2
TOTAL = 3
648 512 241 623 624
FO lower FO lower FO lower FO lower FO lower
OVS MCS leg OVS MCS leg ovs MCS leg OovVS MCS leg ovs MCS leg
injury injury injury injury injury
0 30 1 TOTAL = 0 30 22 1 TOTAL = 0 TOTAL = 0
TOTAL = 1 TOTAL = 1
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ISO 13232-2:2005(E)

Table E.4 — Upper leg injury configurations (fractures, AlS > 2) involving 37 accidents

Dimensions in miles per hour

114 143 413 711 414
FO upper FO upper FO upper FO upper FO upper
OovVS MCS leg OVS MCS leg ovs MCS leg OvVS MCS leg ovs MCS head
injury injury injury injury injury
0 30 1 15 15 1 0 15 1 0 30 1 0 30 1
15 0 1 22 0 1 0 22 1 0 45 1 15 45 1
15 15 1 22 5 1 30 30 T 22 15 T 22 30 1
15 22 1 45 22 1 TOTAL = 3 TOTAL = 3 TOTAL = 3
15 30 2 TOTAL = 4
15 45 1
22 15 1
22 22 1
TOTAL = 9
41 115 313 513 226
FO upper FO upper FO upper FO upper FO upper
OovVsS MCS leg OVS MCS leg ovs MCS leg OVS ¢ MCS leg ovs MCS leg
injury injury injury injury injury
TOTAL = 0 0 15 1 TOTAL = 0 15 45 1 TOTAL = 0
15 22 1 TOTAL = 1
22 45 1
30 15 2
TOTAL = 5
13 514 314 243 242
FO upper FO upper FO upper FO upper FO upper
OovVsS MCS leg OVS MCS leg ovs MCs leg OovVS MCS leg ovs MCS leg
injury injury injury injury injury
45 30 1 22 30 1 TOTAL = 0 30 22 1 15 30 1
TOTAL = 1 TOTAL = 1 45 15 1 TOTAL = 1
TOTAL = 2
31 641 132 225 712
FO upper FO upper FO upper FO upper FO upper
OVS MCS leg ovs MCS leg ovs MCS leg Oovs MCs leg ovs MCS leg
injury injury injury injury injury
22 45 1 TOTAL N"= 0 45 15 1 0 30 1 TOTAL = 0
TOTAL = 1 TOTAL = 1 45 22 1
TOTAL = 2
64 512 241 623 624
FOwpper FO upper FO upper FO upper FO upper
OVS MCS leg OovsS MCs leg ovs MCS leg OovsS MCSs leg ovs MCS leg
Rty Ry Ry ey injury
TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 0
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