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FOREWORD 

This study was conducted by the Road 
Accident Research Unit of the University 
of Adelaide and was jointly sponsored by 
the Office of Road Safety, Commonwealth 
Department of Transport and the Australian 
Road Research Board. 

The general aims were to evaluate 
the effectiveness of many existing safety 
measures and to identify other factors 
related to accident or injury causation 
in road accidents in metropolitan Adelaide. 
The areas studied included characteristics 
of road users, the vehicles and the road 
and traffic environment. 

To achieve these aims a represent- 
ative sample of all road accidents to 
which an ambulance was called in the 
Adelaide metropolitan area was studied in 
the 12 months from March 1976. Two 
teams, each comprising a medical officer, 
an engineer and a psychologist attended 
304 randomly selected accidents and 

collected medical, engineering and 
sociological data. 

The findings are presented in a 
series of reports, each covering a specific 
topic. Part 1 provides an overview, and 
is followed by reports dealing with 
pedestrians, pedal cyclists, motorcyclists, 
commercial vehicles, passenger cars and 
road and traffic factors. The final 
report in the series provides a summary of 
the findings and recommendations. 

Basic data from the study are held 
on computer by both the Road Accident 
Research Unit, University of Adelaide and 
the Australian Road Research Board. 
Access to these data can be arranged for 
bona fide research workers on application 
to the Australian Road Research Board. 
Further copies of this report and copies of 
other reports in the series are available 
from the Office of Road Safety, Commonwealth 
Department of Transport. 
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1. I NTRODUCTI ON 

A sample of accidents to which an ambulance 
was called in the Adelaide metropolitan 
area was investigated at the scene by 
multi-disciplinary teams from the Road 
Accident Research Unit of the University 
of Adelaide. This survey, which ran for 
twelve months from 23 March, 1976, was 
sponsored by the Commonwealth Departnent of 
Transport and the Australian Road Research 
Board. Each accident was studied by an 
engineer, a psychologist and a medical 
officer. Their observations at the scene 
started an average of ten minutes after 
the ambulance was called and were supple- 
mented by further investigations including 
interviews with the drivers and other 
active participants (pedestrians and 
cyclists), detailed examination of the 
accident site and observation of traffic 
behaviour at the same time of day as the 
accident. The injured persons were 
examined and interviewed in hospital and 
the vehicles were inspected in towing 
service depots and elsewhere. 

An eight per cent sample, totalling 
304 accidents, was obtained of all road 
accidents as defined above. The sample 
was representative of this accident 
population by time of day and day of week. 
The purpose of this survey, the sampling 
technique and the method of investigation 
are described in detail in another report 
in this series (McLean and Robinson, 1979) 
together with a review of the types of 
accidents investigated and an outline of 
the general conclusions. 

Two hundred and sixty-two accidents 
involving passenger cars or passenger car 
derivatives are reviewed in this report. 
The term 'passenger car derivative' means 

a motor ve.hA.de. of, the. kind known afi a coupe., 
U y ,  oh panel. van of, the. tame. make. at 
a f,a&ohq produced pa4be.ngeh ca t ,  and i n  
wlu,ch thu {iowahd pa/it of, t h i  body f,om 
and the. gmate~ paftt of, the .  me.chanLcni 
e.quipme.nt ahe. the. bcune. a4 thobe. i w  the. tiaid 
paA.se.ngeA a. 
(Australian Transport Advisory Council 
(ATAC) , 1979. ) 

Passenger cars and passenger car derivatives 
(referred to from here on simply as 'cars') 
are required to comply with certain specifi- 
cations set down in the Australian Design 
Rules (ADRs) for Motor Vehicle Safety by 
the Australian Transport Advisory Council 
(1979). 

The characteristics of the drivers are 
presented in Chapter 3 and discussed in 
relation to their role in the causation of 
the accidents. The types of cars involved 
are described in Chapter 4, together with 
vehicle factors in accident and injury 
causation and the performance of the 
relevant Australian Design Rules for Motor 
Vehicle Safety (ATAC, 1979). The conse- 
quences of the accidents are reviewed in 
Chapter 5 in terms of the nature, severity 
and causes of the injuries sustained by the 
occupants of the cars. The final Chapter 
of the report lists the main conclusions and 
recommendations. 



2. THE ACCIDENTS 

2 . 1  TIME OF DAY, DAY OF WEEK, AND 2 . 2  TYPES OF ACCIDENTS 

ALCOHOL USAGE 
Table 2.1 lists the frequency of these 

The distribution of the 262 accidents 
involving one or more cars is shown in 
Figure 2.1 by time of day for weekday 
accidents and in Figure 2.2 for those 
which occurred on a Saturday or a Sunday. 
Those accidents in which a blood alcohol 
(BAC reading of 0.05 or above was obtained 
from a driver are also noted. It can be 
seen from these Figures that the peak 
accident periods on week-days were 4 p.m. 
to 6 p.m. and 7 p.m. to 8 p.m., and that 
79 per cent of the accidents involving 
alcohol occurred after 7 p.m. At week- 
ends these two peaks were accompanied by 
one in the hour after midnight. The 
role of alcohol is discussed in detail in 
Section 3.2.1. 

accidents for each category of road layout 
and type of traffic control. Nearly 40 
per cent of the accidents involving a car 
occurred at uncontrolled midblock locations 
and these include 75 per cent of the single 
car accidents. 

The type of accident, classified in 
terms of the initial event, is listed for 
active drivers of cars (as defined in the 
Introduction) in Table 2.2. A collision 
with another moving vehicle was by far the 
most frequent type, occurring in 70 per 
cent of these accidents. 

A summary table of the vehicle move- 
ments, type of location and type of traffic 

TABLE 2.1: ACCIDENTS INVOLVING CARS : LOCATION AND TYPE OF TRAFFIC CONTROL 

Location 
Type of Traffic Cross 

Control Roads T-junction Y-junction Multi-leg Midblock Total 

Signals, operating 37 (2)' 2 1 2 1 43 (2) 

Signals, not 
operating normally - - - 1 - 1 

Signs 14 (1) 2 1 1 1 - 37 (1) 

Notes: ' Number in parentheses refers to single vehicle accidents. 
Involves accidents where one vehicle was turning from a priority road. 

control for the 216 car accidents not 
involving a collision with a pedestrian 
or a pedal cyclist is presented in 
~ppendix 1. No attempt has been made to 
distinguish between cars and other motor 
vehicles. That information is 
presented in the report on motorcycle 
accidents (McLean, Brewer, Hall, Sandow 
and Tamblyn, 1979) and in the report on 

commercial vehicle accidents (McLean, 
Aust and Sandow, 1979). The most common 
vehicle movements were right-angle 
collisions (57 accidents) and turn right 
across oncoming traffic (30 accidents) at 
four-way intersections, veering off the 
road to the left (19) and turning right 
from the stem of a T-junction across the 
path of traffic approaching from the right 
(18 accidents) . 
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T A B L E  2 . 2 :  I N I T I A L  EVENT I N  ACCIDENTS I N V O L V I N G  CARS 

Initial Event Number of Accidents 

Non-collision: 
Rollover 
Ran off road 

Collision with object: 
Utility pole 
Large tree (at roadside) 
Fence 
Kerb 
House 
Planks falling from truck 

Collision with parked vehicle: 
Car 
Medium truck 
Four wheel drive 

Collision with pedestrian: 

Collision with vehicle: 
Pedal cycle 
Motorcycle 
Car 
Multi-purpose passenger vehicle 
Light truck 
Heavier truck 
Semi-trailer 
Bus 
Train 

Miscellaneous: 
Jack-knife (trailer) 
Passenger fell out 

Total 262 

Note: ' Includes four collisions with stationary cars. 



3. CHARACTERISTICS OF DRIVERS 

Three hundred and seventy-five car drivers 
were active participants in the 262 
accidents involving cars. The term 
"active participant" is used here, as in 
the earlier reports on the study, to 
distinguish between drivers who were 
operating a car that was moving, or had 
just stopped, immediately before the 
accident and persons who were in the 
driver's seat of a parked or stationary 
car. Another 28 persons who were driving 
multi-purpose passenger vehicles (five 
drivers), light trucks (five), medium 
trucks (five) and heavier vehicles (13 
drivers) are included in this discussion 
of the characteristics of drivers because 
many aspects of their driving tasks are 
shared by car drivers. The 27 accidents 
that these 28 drivers were involved in are 
discussed in Report No. 5 in this series 
(McLean et all 1979e). Fourteen of these 
27 accidents were collisions with cars. 
This Chapter therefore deals with the 
characteristics of 403 drivers who were 
involved in 275 accidents. 

3.1 DRIVERS : DEMOGRAPHIC CHARACTER- 
ISTICS 

Age, Sex and Marital Status 

The age and sex distributions of these 
drivers are shown in Tables 3.1 and 3.2 
(the data on blood alcohol levels 
contained in these Tables are discussed 
in Section 3.2.1) . The ages of the 
drivers ranged from 13 to 90 years. 
The minimum age at which a driver's 
licence can be obtained in South Australia 
is 16 years; the 13 year old was attempt- 
ing to drive a car around the block with 
some friends after a party late at night. 
The 15 year old was driving a stolen car. 

The age distributions were similar 
for male and female drivers (Tables 3.1 
and 3.2). When compared with the numbers 
of licensed drivers, riders and permit 
holders (Australian Bureau of Statistics, 
1976) in South Australia (data were not 
available on the number of drivers in the 
metropolitan area), it can be seen that 
drivers below 25 years of age were over- 
represented in the accident sample 
(Table 3.3). This comparison does not 
allow for variations in vehicle usage 
patterns with driver age or for any urban/ 
rural differences in driver age distri- 
butions. Therefore it may not provide 
an accurate indication of the risk of being 
involved in an accident to which an 

ambulance is called, etc. But these and 
other factors related to exposure to the 
risk of being involved in an accident are 
not relevant to a simple assessment of the 
contribution which the various age groups 
of drivers make to the overall accident 
problem. Consequently it is of interest 
to note that elderly drivers were under- 
represented in these accidents, as is the 
case for all accidents reported to the 
police (Australian Bureau of Statistics, 
1976) a 

Taking the number of drivers 
licensed in South Australia as a crude 
measure of exposure, males were twice as 
likely to have been involved in one of the 
accidents in this study than were female 
drivers (Table 3.4). As noted above, a 
comparison such as this does not allow for 
differences in distances driven, type of 
driving or time of day of travel, etc. 

Within the accident sample, male 
and female drivers were involved in almost 
the same proportion of single vehicle 
accidents (14 per cent and 11 per cent 
respectively, Table 3.5). The median ages 
of the male and female drivers were very 
nearly the same in single vehicle 
accidents (23 and 22 years, respectively) 
and in all accidents (27 and 28 years), 
but male drivers were more likely to have 
been intoxicated by alcohol in both types 
of accidents. 

Marital, Educational and Occupational 
Status 

Information was collected on the marital, 
educational and occupational status of the 
drivers. The distributions of these 
three characteristics by age of driver 
were similar to those of the South Austral- 
ian population (where adequate population 
data were available). In particular, 
there was no obvious bias towards an over- 
representation of unskilled, semi-skilled 
and skilled workers as there was for the 
motorcyclists in the accidents studied 
(McLean et al, 1979d, Section 3.1). 

3.2 DRIVERS : PHYSIOLOGICAL CONDITION 

3.2.1 ALCOHOL INTOXICATION 

Self-Reported Drinking before the Accident 

In the twelve hour period prior to the 
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TABLE 3 . 4 ;  RATE OF INVOLVEMENT I N  THIS SAMPLE OF ACCIDENTS BY SEX OF DRIVER 

S e x  o f  D r i v e r  
Male Fema le  

A c c i d e n t  Sample  306 97 4  0  3  

L i c e n s e d  p o p u l a t i o n 1  404 ,940  2 6 1 , 8 1 1  666 ,751  

I n v o l v e m e n t  R a t e  p e r  
1 0 0 , 0 0 0  75 .6  37.0 60.4 

Note :  ' Whole S t a t e ,  a t  J u n e  30 ,  1976 ( i n c l u d e s  d r i v e r s ,  r i d e r s  and  
p e r m i t  h o l d e r s )  . 
C h i  s q u a r e  = 39.0 ,  p  < 0.001 .  

TABLE 3 . 5 :  TYPE OF ACCIDENT AND ALCOHOL INTOXICATION BY SEX OF DRIVER 

A l c o h o l  Sex  o f  D r i v e r  
Type  o f  A c c i d e n t  I n t o x i c a t i o n  Male F e m a l e  T o t a l  

S i n g l e  V e h i c l e  y e s '  2  3  4  2  7  
N o  1 6  7 2 3  
N o t  known 3  1 4 - -- 

S u b - t o t a l  4  2 1 2  5  4  

O t h e r  t h a n  S i n g l e  Y e s  2  9  1 3  0  
v e h i c l e 2  N o  192  7  3 265  

N o t  known 4 2  1 2  54 
S u b - t o t a l  263 8  6  349 

T o t a l  305 9 8 403  

C o l l i s i o n  w i t h  a n o t h e r  moving  v e h i c l e  or w i t h  a  p e d e s t r i a n .  



accident at least 102 of the 403 drivers 
had consumed some quantity of alcohol. 
Reports of independent witnesses suggested 
that another three drivers had been drink- 
ing before the accident. Firm evidence 
was not available since two of these drivers 
would not consent to be interviewed and the 
third denied any prior consumption of 
alcohol (one of the three drivers fled the 
scene of the accident, another alighted from 
the ambulance on the way to hospital and 
the third departed from the hospital 
casualty department before a blood sample 
could be taken). Within the group of 102 
drivers, 70 had a positive blood alcohol 
reading when tested after the accident, 
and 19 had BAC readings of zero. None of 
these 19 drivers reported having had more 
than four drinks, and they all had stopped 
drinking at least one hour, and up to 12 

hours, before the accident. No blood 
alcohol concentration was obtained for 13 
other drivers who said that they had con- 
sumed alcohol prior to the accident. 

Forty-two per cent of these 102 
drivers had been drinking at hotels, 29 
per cent at their own homes or at the homes 
of friends or relatives and 12 per cent at 
restaurants or clubs. One driver had been 
drinking in his car, and three more at 
various other places. The place of drink- 
ing was not known for 14 drivers. 

The reported amounts of alcohol con- 
sumed by these drivers are shown in Table 
3.6. These quantities are defined in terms 
of the number of glasses consumed, each 
glass being approximately equivalent in 
terms of alcohol content to one 8 oz. glass 
of beer. 

T A B L E  3 . 6 :  AMOUNT O F  AL.COHOL D R I V E R S  R E P O R T E D  CONSUMING I N  T H E  1 2  HOURS B E F O R E  T H E  

A C C I D E N T  

Reported Amount of Alcohol Consumed Number of Drivers 

1 glass 10 

2 glasses 16 

3 glasses 1 I 

4 glasses 2 

5 glasses 

6 glasses 

7 glasses 

8 glasses 6 

9 glasses 

10 glasses 

12 glasses 

13 glasses 2 

15 glasses 3 

20 glasses 2 

Amount unknown; but considerable quantity 3 

Amount unknown* 4 2 

Not applicable; had not been drinking 281 

Total 4 0 3 

Note: * Includes some drivers who may not have been drinking. 

Blood Alcohol (BAG) Levels 

The availability of blood and breath alcohol 
information from hospital, police and 
research team resources, is shown in Table 
3.7. One driver who recorded a positive 
reading (0.02) on the research team's blood 
alcohol test was later taken to hospital 
where a blood test recorded a BAC level of 
zero. Another driver who was required to 
submit to a police Alcotest but was not 
then required to take a Breathalyzer test 

subsequently recorded a positive level 
(0.03) on the research team's Alcolmeter 

The blood alcohol levels are sum- 
marized in Table 3.8, and shown by the age 
and sex of the driver in Tables 3.1 and 3.2. 
Seventy drivers recorded positive blood 
alcohol levels, but the exact levels for 
three of these individuals are unknown. 
Positive BAC levels below 0.08 had been 
indicated on the police Alcotest for these 
three drivers. The remaining 277 drivers 
who were tested had blood alcohol levels of 
zero. 



TABLE 3 . 7 ;  AVAILABILITY OF BLOOD AND BREATH ALCOHOL INFORMATION FOR DRIVERS 

Hospital : Police: Research team: 
blood sample breath sample breath sample 

Sample taken 118' 

Sample not attempted 1 

Sample refused 1 

Sample not taken: 
other reason4 

Sample not taken: 
Driver under 14 years of age 1 

Not applicable: 
Other measure available or 
not admitted to hospital 2 8 0 

Not known if sample attempted - 

Total 4  0 3 403 4 0 3  

Notes: ' BAC readings were not available for two of these drivers. One other 
driver was also tested by the research team. 

Includes four drivers whose Alcotest readings were below 0.08, one of 
whom was tested by the research team. 

Includes one driver who also submitted to a police Alcotest and one 
other driver who provided a hospital blood sample. 

Driver left the scene of the accident, or left the casualty department 
before treatment, etc. 

TABLE 3 . 8 :  DRIVER BAC LEVEL BY TYPE OF ACCIDENT 

BAC Level 
of Driver 

Zero 

0.01 - 0.04 
0.05 - 0.07 
0.08 - 0.09 

Unknown 

Type of Accident 
Single Vehicle Other than Single vehicle1 Total 

2 7 7 

10 

13 

4 

18 

7 

11 

4  

59 

Total 5 4  349 4 0 3 

Note: ' Collision with another active vehicle or with a pedestrian. 
Includes three drivers who had a positive BAC level which was 
below 0.08 on a police Alcotest. 



The age distribution of the 70 drivers who 
had positive blood alcohol levels was 
similar to that for those drivers who 
recorded zero levels, suggesting that 
positive alcohol readings were not more 
prevalent among any particular age group. 
Also the age distribution was similar for 
those individuals who recorded higher 
alcohol levels (e.g. BAC 2 0.15). 

As shown in Table 3.8, 57 drivers, 
or 16.6 per cent of the known cases, had a 
BAC 2 0.05, a level which may be associated 
with impairment of performance on driving 
or analogous tasks (44 drivers, 12.8 per 
cent, were above the South Australian 
legal limit of 0.08). Therefore it is 
conceivable that alcohol intoxication nay 
have contributed to the accident involve- 
ment of at least 16 per cent of these 
drivers. Since another 16 drivers were 
known or were thought to have consumed 
alcohol prior to the accident, the true 
overall percentage of intoxicated drivers 
(BAC > 0.05) in this sample of accidents 
may have been as high as 18 per cent. 

When inforraztion regarding the 
quantity of alcohol consumed, and the 
period within which it was consumed, was 
available it generally coincided with 
expectations based on the recorded blood 
alcohol levels. (Although there was a 
considerable discrepancy between the 
reported quantity of alcohol consumed and 
the recorded level for six drivers, there 
were no grounds for suspecting that the 
recorded level may have been inaccurate.) 
Indeed, in each of these cases there was 
at least anecdotal evidence that pointed 
to the unreliability of the reported 
quantity of alcohol consumed. The 
association between the reported quantity 
of alcohol consumed and the recorded blood 
alcohol level is discussed later with 
reference to Table 3.10. 

Among those drivers who were not 
conveyed to hospital, and hence were not 
required to provide a blood sample, were 
41 who recorded positive SAC levels. 
Eighteen of these 41 drivers were detected 
by police breath alcohol tests, and 25 by 
tests conducted by the research team (one 
driver being tested by both the police and 
the research team). Twenty-three of these 
41 drivers were above the legal limit of 
0.08, but eleven of them, with BAC levels 
ranging from 0.09 to 0.23 were not detected 
by the police officers who attended the 
accident. If this result is representative 
of all accidents attended by the police, 
then police accident records may under- 
estimate the proportion of drivers exceed- 
ing the 1-egal limit of 0.08 by about 25 
per cent. 

Usual Drinking Patterns 

The usual frequency of alcohol consumption 
is listed in Table 3.9 for the intoxicated 
drivers (BAC > 0.05) and for the other 
drivers in the sample. Excluding unknowns 
and persons who said that they never drank 
alcoholic beverages, the drivers who were 
above 0.05 were almost twice as likely to 

consume alcohol more frequently than once 
per week than were the other drivers (89 
per cent and 43 per cent respectively; 
C h i  square = 32.^, 1 d . f . ,  p < 0.001). 
A pattern of frequent alcohol consumption 
was even more marked for the drivers who 
had a BAG above 0.15. They all said that 
they drank more frequently than once per 
week. 

Drivers who were intoxicated (BAC 
above 0.05) usually consumed more alcohol 
per drinking session than did the other 
drivers (Table 3.10). Taking seven or 
more glasses per session as one category, 
and excluding those for whom a precise 
quantity was not available, the intoxicated 
drivers were more than three (3.2) times as 
likely to be in the heavy consumption 
category than were the drivers who were 
below 0.05 (48 per cent and 15 per cent 
respectively; Chi square = 15.6, 1 d.f., 
p < 0.001). 

These results are consistent with 
those for motorcyclists and pedestrians 
in that persons who were involved in an 
accident when intoxicated had a self- 
reported history of regular and heavy 
consumption of alcohol (McLean et al, 
1979 b and d). Furthermore, information 
was available which indicated that the 
behaviour of the drivers who had been 
drinking alcohol prior to the accident was 
not, for them, unusual. Among the 70 
individuals who recorded positive alcohol 
levels (including three identified only by 
a police Alcotest) were 51, or 70 per cent, 
who occasionally or even regularly drove 
their vehicles after consuming quantities 
of alcohol which would be expected to result 
in a blood alcohol level greater than the 
legal limit of 0.08. Only five of the 70 
drivers reported that they seldom behaved in 
this manner, while no information was 
available for the other 14 individuals. 

At least 40 per cent of the 70 
drivers with positive BACs considered that 
their driving performance suffered negli- 
gible or no impairment after consuming 
quantities ranging from ten to 20 glasses 
of some alcoholic beverage. By comparison, 
a pattern of occasional or regular drinking 
and driving was reported by about 15 per 
cent of that group of drivers who recorded 
blood alcohol levels of zero. Also, less 
than five per cent of these sober drivers 
subscribed to the view that their driving 
performance was immune from the effects of 
alcohol. The corresponding proportions 
for all the drivers in the sample of 
accidents, inclading those drivers for whom 
no alcohol levels were available, were 29 
and eleven per cent respectively. 

As for motorcyclists, it appeared 
that drivers who recorded alcohol levels in 
excess of the legal limit of 0.08 were 
more likely to be characterized by a 
history of previous licence suspensions. 
The available information indicates that 
15 of the 37 drivers who recorded alcohol 
levels in excess of this level had incurred 
previous licence suspensions compared with 
67 of the remaining 204 drivers. However, 
this result is not statistically significant 
(Chi square = 3.40, 1 d.f., p<0.10). 



TABLE 3 . 9 ;  USUAL FREQUENCY OF ALCOHOL CONSUMPTION BY LEVEL OF INTOXICATION 

OF DRIVER 

Usual Frequency of 
Alcohol Consumption 

Alcohol Intoxication 
No' Yes' Unknown Total 

Never 4 5 - 5 5 0 

Hardly ever 9 - 1 10 

Less than once/month 2 3 - - 2 3 

About once/month 18 - 3 2 1 

About once/fortnight 17 2 6 2 5 

About once/week 5 0 3 7 6 0 

Two to four times/week 5 9 2 5 13 9 7 

More than four times/week 3 0 16 8 54 

Unknown 3 6 11 16 6 3 

Total 287 57 59 403 

Note: ' BAC below 0.05 (including zero) 

' BAC > 0.05. 

The Effects of Alcohol on Driving Perform- 
ance : Possible Mechanisms 

Drivers who were involved in single vehicle 
accidents in this sample were more likely 
to have been intoxicated than were those 
who were involved in other types of 
accident, a result which is similar to that 
reported for motorcycle riders in the com- 
panion report on motorcycle accidents. 
Twenty-seven (47 per cent) of the 57 
drivers who were above 0.05 were involved 
in single-vehicle accidents (Table 3.8) yet 
only 21 (seven per cent) of the 286 drivers 
who were known to be below 0.05 (mostly 
BAC of zero) were involved in accidents of 
this type. This difference is unlikely to 
have arisen by chance (Chi square = 63.3, 
p < 0.001). Also, as shown in Table 3.8, 
high blood alcohol levels were more prev- 
alent, both absolutely and in proportion, 
among drivers who were involved in single- 
vehicle accidents than among drivers involv- 
ed in other accidents. 

Mcohoi Iivtox.ica-txon and Se.cond.cunj Ae-fct-v-L-fcte^: 

The term 'secondary activity' is used here 
to refer to some activity which is addit- 
ional to the basic driving task, such as 
turning and talking to a passenger, 
attempting to retrieve or light a cigarette, 
extracting a wallet from a hip pocket, 
eating, or watching persons at the side of 
the road. A more detailed discussion of 
these activities is contained in Section 
3.6.3. In this Section the frequency of 
secondary activity involvement is related 
to that of intoxication in accidents 
involving drivers of cars and commercial 
vehicles. The possible nature of the 
effects on driving, or riding, performance 

of the combination of intoxication and 
involvement in a secondary activity are 
discussed in the report on motorcycle 
accidents (McLean et al, 1979d). 

Table 3.11 shows that, in sinqle- 
vehicle accidents, intoxicated drivers 
were more likely to have been involved in 
some secondary activity just before the 
accident than were drivers who had a 
BAC below 0.05. A similar association, 
but far less marked and not statistically 
significant, was observed among drivers 
who were involved in other than single- 
vehicle accidents (Table 3.12 ) . 

As shown in Tables 3.11 and 3.12, 
information on the events immediately 
before the accident could not be obtained 
from nine intoxicated drivers involved in 
single vehicle accidents and from five who 
were involved in other types of accident. 
It is possible that some of these 14 
drivers were engaged in a secondary 
activity. 

Two intoxicated drivers had problems of a 
psychiatric nature that either derived from, 
or were otherwise associated with, serious 
domestic problems. One of these drivers, 
who had a BAC of 0.24, admitted having 
deliberately steered off the road to the 
left to crash into a utility pole. Another 
driver could not be contacted for the follow- 
up interview, but information from friends 
and relations revealed a recent history of 
marital difficulties and two suicide 
attempts. He had a BAC of 0.20 when his 
car swerved to the right, crossing two 
opposing lanes, and hit a utility pole. 
It may be that a person who is experiencing 



TABLE 3.10: USUAL AMOUNT OF ALCOHOL CONSUMPTION BY LEVEL OF INTOXICATION 

Usual Amount of Alcohol Consumption 

1 glass 

2 glasses 

3 qlasses 

4 glasses 

5 glasses 

6 glasses 

7 glasses 

8 glasses 

9 glasses 

10 glasses 

12 glasses 

15 glasses 

16 glasses 

20 glasses 

Limited quantity : amount unknown 

Variable quantity : 1 glass daily to 
> 10 glasses l/week 

Considerable quantity : amount unknown 

Unknown amount 

Not applicable (non-drinker) 

Alcohol Intoxication 
No' Yes2 Unknown 

OF DRIVER 

Total 

18 

50 

2 8 

2 2 

2 1 

2 0 

5 

6 

3 

12 

7 

5 

1 

1 

4 8 

9 

13 

8 4 

5 0 

Total 287 57 59 403 

Note: ' BAC below 0.05 (including zero). 

BAG > 0.05. 



TABLE 3.11: ALCOHOL INTOXICATION AND SECONDARY ACTIVITY INVOLVEMENT: 
DRIVERS IN SINGLE-VEHICLE ACCIDENTS 

Secondary Activity 
Involvement 

NO 

Yes 

Alcohol Intoxication 

No Yes' Unknown Total 

Unknown 3 9 3 15 
-- 

Total 2 2 2 7 5 5 4 

Note: ' BAC > 0.05 (including zero). 

Chi square (known cases only) = 10.2, p < 0.01. 

TABLE 3 . 1 2 :  ALCOHOL INTOXICATION AND SECONDARY ACTIVITY INVOLVEMENT: 
DRIVERS IN OTHER THAN SINGLE-VEHICLE ACCIDENTS 

Secondary Activity 
Involvement 

No 

Yes 

Unknown 

Alcohol Intoxication 

No Unknown Total 

Total 264 3 0 5 5 3 4 9  

Note: ' BAC > 0.05 (including zero). 

Chi square (known cases only) = 2.76, p < 0.1. 



emotional difficulties is more likely to 
act in this way when intoxicated than when 
sober, but there was one other accident in 
this sample in which a sober driver may 
have driven deliberately into a utility 
pole. There was no other obvious 
explanation for the occurrence of this 
accident, and the person involved committed 
suicide, by a different means, on the 
foilowing day. As with the two previous 
drivers, there was a history of consider- 
able emotional problems. 

Five intoxicated drivers each lost control 
of their car when rounding a bend or when 
changing lanes. Two of these cars rolled 
over and the other three struck fixed 
objects at the roadside. It is arguable 
that these drivers may have been able to 
maintain control of their vehicles if they 
had not been intoxicated. Experimental 
data point to a mechanism that might 
account for such performance decrements. 
For example, the effects of reduced res- 
ponsiveness or sensitivity in steering 
inputs when under the influence of 
alcohol presumably would be exaggerated 
at higher speeds. This possible mechan- 
ism is discussed in Report No. 4 in this 
series (McLean et al., 1979d) and by 
Mortimer and Sturgis (1975). Furthermore, 
any alcohol-induced impairment of the 
efficiency with which information is 
processed, such as a slowing of information 
accumulation and response organisation 
may be manifested in less accurate or 
controlled performance when the individual 
is subject to speed stress. Some form of 
interaction between these two effects seems 
to be the most plausible explanation for 
the performance of these drivers. 

One driver whose car clipped the side of a 
motorcycle when overtaking (Accident 043) 
may have done so because his level of 
intoxication (BAC of 0.09) was suf f i-cient 
to impair his responsiveness in steerinq 
wheel manipulation (mentioned above), 
his ability to maintain his lateral position 
and heading angle, and t.he effectiveness 
of his visual scanning to the front and 
sides of his car (Mortimer and Jorqeson, 
1972). 

Five intoxicated drivers were in- 
volved in collisions with other vehicles 
at signalised intersections. In each case 
independent reports suggested that the in- 
toxicat.ed driver's vehicle entered the 
intersection apparently well after the 
traffic signals had changed to red. This 
apparent failure to respond to either the 
yellow or red signals is consistent with 
difficulties that may be associated with 
deciding upon and initiating a new course 
of action while some pattern of responding 
(to a green signal, in this case) is in 
effect (Welford, 1958). 

Another driver, with a BAC of 0.35, 
failed to see a car that was reversing out 
of a driveway ahead of him at night 

(Accident 188). The street lighting was 
of a generally low level and not uniform 
and it is possible that his scanning of 
the road ahead and also his dynamic visual 
acuity may have been adversely affected 
(Brown et al., 1975). 

The risk of a collision occurring 
at four-way uncontrolled intersections is 
unlikely to be affected significantly by 
alcohol intoxication simply because almost 
all drivers, sober or intoxicated, approach 
these intersections at a speed which does 
not allow time for any effective avoiding 
action should another vehicle suddenly 
appear on the intersecting road (McLean, 
Offler and Sandow, 1980, Section 5.3). 
Nevertheless, any decrement in dynamic 
visual acuity resulting from intoxication 
would make the driver's task even more 
difficult at such locations. The ability 
to respond to information presented in the 
peripheral vision field when the central 
vision is already occupied with a task is 
also known to be adversely affected by 
alcohol intoxication (Von Wright and 
Mikkonen, 1970). Eleven intoxicated 
drivers were involved in eight of the 60 
collisions at nncontrolled intersections or 
junctions. 

This review of the possible mechan- 
isms underlying the impairment of the 
performance of drivers when intoxicated is 
necessarily speculative, but it is 
presented here in the hope that it may 
facilitate the further development of an 
understanding of the nature of these 
mechanisms. 

3.2.2 PRESCRIPTION AND NON-PRESCRIPTION 
DRUGS 

The following information on the usage of 
drugs other than alcohol, or tobacco, is 
based on self-reporting by the drivers 
involved in these accidents. While this 
may have resulted in an underestimate of 
the true extent of such usage, in all 
accidents in which a driver was obviously 
impaired the reason for that impairment 
was known. 

Table 3.13 lists the frequencies 
with which drugs were reported as having 
been used by these drivers, and the probable 
effects that the named drugs would have had 
on the driver's performance. Even allow- 
ing for possible under-reporting, it is 
clear that drugs of these types are a minor 
problem compared to alcohol. 

Prescription Drugs 

All but one of the 33 persons who were 
taking a prescribed drug were doing so 
for a minor medical condition. The 
other driver had taken insulin in the 
early morning and then missed his mid- 
morninq meal. Hypoglycaemia ensued and 
the driver became dizzy and collapsed at 
the wheel. His car veered off the road 
to the left and crashed into a utility pole. 



Class of Drug 

Prescription 

Non-prescription 

Illegal 

None 

Drug usage not known 

Effect on Driving Performance 
No known effect Beneficial Detrimental Total 

Total number of drivers 4 0 3 

Notes: ' Self-reported. 
* Except when taken with alcohol (which was not the case for these 
drivers) . 
Marihuana; detrimental effect possible, but unlikely to have been 
relevant in this case (see text). 

Six drivers reported havinq t . ~ k t ' n  
prescribed tranquillizers. In each case 
it is probable that this would have had a 
beneficial effect on the performance of 
these formerly over-stressed individuals. 

Two other drivers had taken pres- 
cribed anti-histamines and also consumed 
alcohol, thus compounding the detrimental 
effects that each of these drugs can have 
on driving performance. 

Non-Prescription Drugs 

Two drivers had taken non-prescription drugs 
which are not compatible with alcohol, a 
non-prescribed anti-histamine in one case 
and a tranquillizer in the other, and then 
consumed significant quantities of alcohol. 
Four other drivers had taken a tranquillizer 
but had not also consumed alcohol. 

Illegal Drugs 

One driver said that she had been smoking 
marihuana while drinking at an hotel. 
On admission to hospital after her car 
crashed into a utility pole she was found 
to have a blood alcohol level of 0.14. 
While this elevated reading is consistent 
with involvement in a single vehicle 
accident, it may be that the combination of 
marihuana and alcohol produced an effect 
on her driving performance even greater 
than that which would be expected to result 
from this blood alcohol level alone. 

3.2.3 MEDICAL CONDITION AND FATIGUE 

Medical Condition 

Twenty-nine drivers reported that they had 
minor ailments at the time of the accident, 
while another six were apparently in poor 
health. Four drivers were at various 
stages of pregnancy. Another three 
drivers had psychiatric problems that were 
probably significant among those factors 
underlying their accident involvement; the 
relevant circumstances for these three 
individuals were discussed in the preceding 
section on alcohol under the heading 
'Deliberate Crash into a Roadside Object'. 
No information was available on the general 
health of 37 drivers. 

The disabilities of five drivers were 
of major significance in shaping their per- 
formance prior to the accident. One driver 
(Accident 007) had endured vomiting and 
diarrhoea throughout the day of the accident. 
He was driving home from the country and had 
almost reached his destination when he began 
to feel particularly ill. He became dizzy 
and lost control of his car, which veered 
across to the right hand side of the road 
and collided with a parked car. A second 
driver (Accident 270) ran off the road and 
collided with a utility pole after becoming 
dizzy. As noted previously, this person 
was a diabetic who had taken insulin a 
number of hours earlier, but after missing 
his morning meal suffered a hypoglycaemic 
attack. He said that he had had several 
minor dizzy spells prior to meals in the 
weeks preceding the accident. Following 



this accident, his doctor reduced his 
insulin intake. Another driver (Accident 
070), who had a carcinoma of the lung and 
in fact died a couple of months after the 
accident, was involved in a collision with 
another car after entering an intersection 
without first stopping at a STOP sign. 
This person had not driven for a consider- 
able period of time because of his health; 
his inappropriate behaviour on this occasion 
probably was due to his medical condition. 
The remaining two drivers in this group of 
five (Accidents 076 and 079) suffered 
from a serious arthritic condition in their 
legs which seemed likely to have been a 
ma2or factor in the failure of either 
driver to take effective evasive action 
when confronted with an emergency situation. 

The medical condition of three other 
drivers may have constituted at least a 
marginal disability, and may have been of 
qreater significance. Two o f  these 
drivers, one of whom was suffering from a 
cold (Accident 017) and the other a 
headache (Accident 150), suggested that 
they might have proceeded with greater care 
into the intersection had they not felt 
some stress to complete their journey 
because of their medical condition. The 
state of arousal of the third driver 
(Accident 181) who was undergoing treatment 
for a nervous condition might have been an 
underlying factor in her hasty, and in- 
accurate, assessment of the likelihood of 
successfully crossing an intersection 
ahead of another vehicle travelling on the 
intersecting road. 

Fatigue 

A comparison of the driver's sleep patterns 
before the accident with those that he con- 
sidered to be normal is taken here as a 
measure of fatigue. This measure may not 
be entirely satisfactory but it is based on 
information which is both quantifiable and 
readily obtainable. The recent sleep 
patterns of 329 drivers were rated as 
normal, with the number of hours slept per 
night ranging from six to twelve. Five 
drivers had slept for five, or less, hours 
on the night preceding the accident. 
However, because of the nature of their 
employment, this constituted a normal 
night's sleep, and usually it was supple- 
mented by some additional hours during 
daylight. The recent sleeping patterns 
of another 12 drivers varied from their 
usual habits. Four of these people, 
however, had obtained at least six hours 
sleep on the night prior to the accident. 
The sleeping patterns of two others had 
been more intermittent than usual, but 
overall were probably equivalent to their 
normal patterns. No information on sleep 
patterns was available for 57 drivers. 

Six drivers reported having had much 
less sleep than usual on the night pre- 
ceding the accident. The actual hours 
slept by these people ranged from zero to 
four hours. The sleeping patterns of two 
of these drivers (Accidents 219, 231) had 
been affected by exacting employment re- 
quirements. Another driver (Accident 294) 

had been at a party for most of the night, 
and any fatigue effects were compounded by 
the interactive effects of the alcohol and 
drugs he had taken. For the remaining 
three drivers (Accidents 008, 104, 229) the 
lack of sleep was associated with personal 
circumstances of a particularly stressful 
nature. Two of them also had consumed 
significant quantities of alcohol prior to 
the accident. 

3.3 DRIVERS; PHYSICAL CHARACTERISTICS 

3.3.1 VISION 

Static Visual Acuity 

The Snellen Test of visual acuity was admin- 
istered to 324 drivers during the follow-up 
interviews. Four drivers could not be 
tested in conditions similar to those at the 
accident site since their glasses were lost 
or broken in the accident,and a fifth person 
died as a result of injuries sustained in 
the accident. Another person could only 
be tested for righteye vision because of an 
injury to the left eye as a result of the 
accident. Seventy-four drivers were not 
tested for visual acuity. Scores ranging 
from 6:6 to 6:12 for both eyes were obtain- 
ed by 307 drivers. Seventeen drivers 
recorded scores worse than 6:12 for at least 
one eye, with three drivers recording 6:36 
for both eyes. Another two drivers were 
virtually blind in one eye. In all but 
four of these cases, however, the available 
information suggests that these limitations 
of visual acuity were not significant 
factors in the causation of these accidents. 

Although it was difficult to assess 
the contribution of deficiencies in visual 
acuity, it seems likely that the performance 
of four drivers may have been impaired to 
some extent by such deficits. One of these 
drivers (Accident 071) recorded scores of 
6:36 for both right and left eyes, and also 
recorded a breath alcohol reading of 0.21. 
His car collided with a parked car while 
travelling at night along an arterial road 
where the level of artificial illumination 
was relatively low and non-uniform. 
Another car, driven by a male aged 83 years 
(Accident 202), collided with the rear of 
an angle-parked truck that was protruding 
further into the carriageway than the other 
vehicles parked in the vicinity. This 
person recorded scores of 6:18 for each eye. 
A third driver (Accident 098) was turning 
right into the stem of a T-junction, through 
a space between traffic stationary at either 
side of the junction, when his vehicle 
collided with a motorcycle travelling from 
the opposite direction in the left hand 
lane. Although this driver's view of the 
motorcycle was restricted by the stationary 
traffic, it seemed possible that his limited 
visual. acuity, as indicated by Snellen 
scores of 6:36 for each eye, may have 
contributed to the failure to detect that 
motorcycle. The accident happened in the 
late afternoon, half an hour before last 
light. The fourth driver in this group of 



four was turning right from the stem of a 
T-junction across the path of a vehicle 
approaching from the right in daylight 
(Accident 2 2 2 ) .  There were no apparent 
distractions or restrictions on her field 
of view that may have explained her failure 
to detect the approach of the other 
vehicle. She was not wearing her glasses 
at the time of the accident, and without 
them recorded scores of 6:36 for each eye 
on the Snellen test. 

Corrective Lenses 

At least 105 of the 403 drivers normally 
wore prescription glasses. Table 3.14 
outlines those conditions for which these 
glasses were normally worn, and the 
frequency of wearing among these drivers 
at the time of the accident. 

Apart from those individuals who 
normally wore glasses only for reading 
and consequently were not wearing them at 
the time of the accident, three drivers 
were not wearing their glasses prior to 
the accident. One of these drivers had 
been prescribed glasses for suspected 
glaucoma not long before the accident, 
and without these glasses showed no 
limitation of visual function. Another 
performed satisfactorily on the Snellen 
Test of visual acuity without her bifocals, 
but the third driver's vision was impaired 
to an extent that probably did contribute 
to her failure to see an approaching car 
(Accident 222). As noted above, this 
driver's uncorrected static visual 
acuity was 6:36 for each eye. 

All but two of the drivers who were 
wearing prescription glasses had been using 
them for at least six months. The remain- 
ing two drivers had been using these lenses 
for two and three months respectively, and 
neither of them reported any difficulties 
of adaptation. 

Sunglasses and Tinted Lenses 

The 18 drivers who were wearing sunglasses 
at the time of the accident all said that 
they normally wore them when driving. 
They were all involved in daytime accidents. 
Twenty other drivers were wearing prescript- 
ion glasses which had tinted or photosens- 
itive lenses. While any reduction in the 
level of light reaching the eye is undes- 
irable when driving at night (apart from 
sources of glare) the accidents in this 
sample did not include any in which tinted 
or photosensitive lenses played a causal 
role. Six of the 20 drivers (30 per cent) 
who were wearing glasses with these lenses 
were involved in accidents at night, as 
were 29 per cent of those whose spectacles 
were fitted with clear or non-tinted lenses. 

There was no indication that spec- 
tacle frames, not even those formed from 
thick opaque plastic, were a relevant 
restriction on the field of view of the 
user in these accidents. 

Colour Blindness 

The Ishihara Test for Colour Blindness was 

Reason for Use of Corrective Lenses 

Short sighted 

Long sighted2 

Short and long sighted (bifocals) 

Astigmatism 

Other and combinations of above 

Condition unknown 

Sunglasses (non-corrective) 

Corrective lenses not worn 

Use of corrective lenses not known 

Number of Drivers Wearing Corrective Lenses 
Normal Use Pre-accident use 

Total 403 403 
- - 

Notes: ' All spectacles. 
Normally worn only for reading or close work. 



administered to 325 of the 403 drivers, and 
13 were found to have some impairment of 
their colour vision. However, the 
circumstances of the accidents in which 
these drivers were involved were such that 
these impairments were unlikely to have 
been relevant. 

3.3.2 HEARING 

Although the hearing abilities of these 
drivers were varied, there was only one 
individual who revealed a marked deficit. 
However, it was unlikely that this hearing 
deficit was implicated in the causation of 
that accident. Less marked hearing 
deficiencies that characterized some other 
drivers also were not apparently relevant 
among those factors underlying their 
accident involvement. 

3.3.3 FOOTWEAR 

Three hundred and nineteen drivers were 
wearing what might be regarded as conven- 
tional footwear for driving; i.e. lace-up 
or slip-on shoes, boots, sandals or slip- 
pers. Among the rest were 17 drivers who 
were without shoes, ten wearing thongs, 
and 26 wearing platform shoes of varying 
dimensions. For 31 individuals no 
information regarding the footwear worn 
was available. 

Despite the prevalence of footwear 
that might be considered to be inappropriate, 
impairment of the operation of the foot 
controls of the vehicle was indicated in 
only one instance. This driver, who was 
cramped by two passengers beside her in the 
front seat, reported after the accident 
that her initial attempt to apply the brake 
may have been impeded when the thong on her 
right foot became entangled slightly among 
the pedals. At a subsequent interview, 
however, the driver denied that her inappro- 
priate responding prior to the accident 
derived in any way from such a factor. 

It was difficult to identify 
instances in which inappropriate footwear 
was relevant, unless the driver or another 
occupant of the vehicle said that it could 
have been, as noted above. However, in 
all of the other cases in which the driver 
was not wearing appropriate shoes, etc., 
there were always other factors which 

the driver's accounted for any lapses in 
performance in this respect 
accident. 

3.4 DRIVERS: PSYCHOLOG 

ISTICS 

before the 

ICAL CHARAC 

Journey Schedule 

TER- 

The possibility that some interference 
with the journey schedule may have influen- 

ced the driving behaviour of these individ- 
uals prior to the accident was examined for 
those drivers for whom the relevant inform- 
ation was available. 

Ten drivers were behind schedule, 
although their schedules reportedly did not 
require rigid observance. The journeys of 
another two individuals were not progressing 
in accord with schedules that were quite 
rigid. However, it was considered that 
the accident involvement of only three of 
these 12 drivers might have been related to 
the fact that they were running late. 
Furthermore, the performance of each of 
these drivers apparently was subject to the 
influence of other factors that could have 
accounted for what appeared to be hasty and 
inappropriate behaviour. 

Social Interactions before the Journey 

Pre-journey social interactions that were 
other than routine in nature were only 
reported by eleven of the 346 drivers for 
whom the relevant information was available. 
Seven of these 11 drivers reported social 
interactions of an exciting nature prior 
to the journey, another three reported 
stressful interactions, while the remaining 
individual's interactions seemed to combine 
both these elements. In seven of these 
instances these social interactions appear- 
ed to have been significant in determining 
emotional states or reactions which, in 
part, shaped the driver's behaviour prior 
to the accident. 

Emotional State before the Accident 

There were 40 drivers who were assessed as 
having been emotionally aroused before they 
started on the journey or before the 
accident. After examination of all of the 
factors underlying the accident involvement 
of those 40 drivers, however, it was 
considered that the behaviour of only ten 
of them was likely to have been influenced 
adversely by their temporary emotional 
states. Seven of these drivers were 
excited either in response to preceding 
social interactions or forthcoming activit- 
ies. Five of the seven attempted man- 
oeuvres at speeds at which they were unable 
to maintain control of their vehicles, and 
one individual had not driven a car before. 
The seventh commenced a turning manoeuvre 
without yielding to traffic approaching 
from the opposite direction. Another two 
drivers were a little anxious as a result 
of delays in their journey, and their pre- 
accident behaviour reflected this anxiety 
when they responded on the basis of 
insufficient information. The tenth 
driver, whose mood was a mixture of excite- 
ment and anger, lost control of his car 
during a high speed chase of another 
vehicle. 

Preoccupations before the Accident 

In ten of the 53 cases in which it appeared 



that the driver was preoccupied before the 
accident the preoccupation was of a degree 
that could have had a detrimental effect on 
his driving behaviour. The preoccupations 
of two of these ten drivers were associated 
with stresses related to their employment. 
For the remaining eight individuals these 
stresses were related to domestic disputes, 
family illnesses and deaths, or other 
problems of a personal nature. All of 
these preoccupations had been enduring in 
their impact. Four of these drivers were 
intoxicated, as well as being preoccupied. 
Their blood alcohol levels ranged from 0.12 
to 0.24. 

The accident involvement of one of 
these ten drivers clearly was the result of 
a suicide attempt, and there were grounds 
for suspecting that at least one other 
driver's accident may have been the result 
of a possible 'pseudo' suicide attempt. 
Each of these two individuals, together 
with one other from this group of ten 
drivers, had a history of psychiatric 
treatment. 

A number of other drivers recalled 
having preoccupations, some transient and 
others more enduring. However these 
preoccupations were not considered to have 
been significant among those factors which 
were related to the accident involvement 
of these drivers. 

Incidents during the Journey 

Unexpected incidents occurred during the 
journeys of at least 11 drivers. However, 
for four of them these incidents were 
related only indirectly to the eventual 
outcome, and apparently did not contribute 
to their behaviour before the accident. 
In another three cases these incidents were 
relevant in the sense that they fore- 
shadowed the eventual outcome of the 
journey. One of these three drivers, 
who was severely intoxicated, had narrowly 
escaped being involved in a collision with 
another vehicle but, despite this 'near- 
miss' continued driving in an inappropriate 
manner. Another driver was arrested for 
driving under the influence of alcohol but 
had been released shortly before the 
accident even though he was extremely 
fatigued and still mildly intoxicated 
(BAC of about 0.08). The third driver, 
who apparently dozed off shortly before 
the accident, had felt drowsy some time 
earlier. However, she had turned off the 
car heater and wound down the window in an 
attempt to combat fatigue, and then 
continued with the journey. 

For the remaining four of these 11 
drivers these unexpected incidents apparent- 
ly were related directly to the accident 
involvement. Three had been delayed 
unexpectedly during their journeys, for 
different reasons, and their inappropriate 
behaviour when attempting turning man- 
oeuvres at intersections derived, at least 
in part, from their reactions to these 
delays. The fourth driver, who was intend- 
ing to turn right at an intersection, 
encountered a stalled vehicle in his path. 

While he was manoeuvring around this vehicle, 
he failed to see a vehicle that was approach- 
ing the intersection from the opposite 
direction. 

The responses of three of these four 
drivers prior to the accident were 
characterized by a failure to take account 
of restrictions on the field of view that 
were imposed by stationary traffic or road- 
side objects. Without any precautionary 
inspection, the fourth driver, whose 
journey had been delayed when he lost his 
way, commenced a right turn as soon as he 
had located the turn-off that he was seek- 
ing, even though in turning he moved across 
the path of an approaching vehicle. 

DRIVERS: LICENSING AND EXPERIENCE 

3.5.1 LICENSING 

Type of Licence 

The classifications of driving licence 
which may be obtained in South Australia 
are as follows: 

Class 1. 

Class 2. 

Class 3. 

Class 4. 

Class 5. 

May drive 
(a) any motor car; or 
(b) any other motor vehicle the 

weight of which (excluding 
the weight of any trailer 
attached thereto) does not 
exceed 1780 kilograms except 
an articulated motor vehicle, 
a motor cycle, or a motor 
omnibus (minimum age of 
driver 16 years). 

May drive any motor vehicle except 
an articulated motor vehicle, a 
motor cycle, or a motor omnibus 
(minimum age of driver 17 years). 

May drive any motor vehicle except 
a motor cycle or a motor omnibus 
(minimum age of driver 18 years) . 
May drive a motorcycle (minimum 
age of driver 16 years). 

May drive a motor omnibus (minimum 
age of driver 18 years). 

The types of current licences held 
by the drivers in this sample of accidents 
are shown in Table 3.15. At least four 
drivers did not hold either a learner's 
permit or any full licence at the time of 
the accident. Two of these drivers were 
under 16 years of age and thus were not 
eligible to hold any driving licence. A 
third driver, aged 22 years, had never 
held either a learner's permit or full 
licence. The fourth person had held a 
licence a number of years previously, but 
had allowed it to lapse. Another individ- 
ual held only a Class 4, or motorcycle, 
licence which was suspended at the time of 
the accident. One other driver held a 
Class 1 (car) licence that was currently 
under suspension. 



TABLE 3.15: LICENCE CLASSIFICATIONS FOR DRIVERS IN THIS 

SAMPLE OF ACCIDENTS 

Licence Classification Number of Drivers 

Class 1 267 

Class 2 2 4 

Class 3 6 

Class 4 1 

Class 1 and 4 27 

Class 2 and 4 13 

Class 3 and 4 2 

Class 1 and 5 1 

Class 3 and 5 1 

Class 1 and 4 and 5 2 

Class 2 and 4 and 5 1 

Class 3 and 4 and 5 2 

Other Australian State licence 15 

Licence held, class not known 2 0 

No licence held 4 

Not known if licence held 18 

Total 4 0 3 

Eighty-four drivers had incurred at 
least one licence suspension prior to this 
accident, and 16 of them reported two or 
more suspensions. No information regard- 
ing previous suspensions was available for 
54 individuals. 

Three drivers held Class 1 learner's 
permits only, while another two drivers 
were operating on probationary licences 
issued by another State, one for motor cars 
and the other for articulated vehicles. 
One of these drivers holding a learner's 
permit had not complied with the require- 
ment that a licensed driver be present in 
the vehicle. 

Specific licence classification 
details were not available for 37 drivers, 
although it was known that at least 20 

of them held the appropriate full licence. 
The remaining 355 drivers held full licences 
that were appropriate for the vehicles that 
they were driving at the time of the 
accident. 

Only two drivers reported that there 
were any restrictions associated with their 
licences, and in both cases the restriction 
required the person to be wearing prescript- 
ion glasses or contact lenses when driving. 
As noted in the earlier section on visual 
acuity, there were many more drivers who 
had poor vision (less than 6:12) and in four 
cases this defect probably contributed to 
the causation of the accident. 

Most of these drivers had obtained 
their first driving licence in South 
Australia (274 drivers) or in another State 



in Australia (22 cases) . Fifteen were 
first licensed to drive in the United King- 
dom, eight in Europe and two in New Zealand. 
This information was not available for the 
remaining 78 drivers and was not applicable 
to the four drivers who had never been 
licensed. 

Period Licence Held 

Table 3.16 shows the length of time that 
the drivers in this sample held learner's 
permits or full licences appropriate to 
the class of vehicle being driven at the 
time of the accident. The frequency of 
involvement of individuals who had been 
licensed for less than two years was by 
no means as marked for the drivers of cars 
and other motor vehicles as it was for 
motorcyclists (McLean et al, 1979d). 
Less than 16 per cent of these drivers had 
been licensed for under two years, compared 
with 52 per cent for the motorcyclists. 
Also, the experience of those drivers who 
had been licensed for less than a year 
ranged evenly from less than one month up 
to twelve months, rather than being 
concentrated in the initial months as it 
was for the riders of motorcycles. 
Nevertheless, it was notable that drivers 
who had been licensed for less than five 
years comprised 36 per cent of those for 
whom this information was known. 
Population driving licence statistics 
relating to the period that the licence 
had been held were not available, but it 
does seem likely that this percentage 
indicates an over-involvement of inexper- 
ienced drivers in accidents. 

When these data relating to driving 
experience are compared with the corres- 
ponding data for drivers involved in all 
reported accidents that occurred within 
approximately the same area of metropolitan 
Adelaide during the same period of 1976-77 
(South Australian Department of Transport, 
1978), a similar trend to that observed 
for motorcyclists is apparent (Table 3.17). 
Drivers who had held a relevant licence 
for less than two years were over-represent- 
ed in the accident sample studied (Chi 
square = 13.5, 1 d.f., p < 0.001). 

This comparison does not relate to 
the risk of being involved in an accident 
but it does indicate that there is a marked 
difference between the length of driving 
experience of the drivers in this sample 
and of those in all reported accidents. 

This difference may be associated 
with other differences between the sample 
and the population of accidents, notably 
the fact that the sample included only 
accidents to which an ambulance had been 
called. It could be that these inexper- 
ienced drivers, by virtue of their inex- 
perience, age and factors such as drinking 
habits, might be more likely to be 
involved in accidents that are severe 
enough, in terms of injuries or vehicle 
damage, for someone to call an ambulance. 
Similarly, the over-representation of 
drivers with 50 to 60 years driving 
experience (Chi square = 21.2, 1 d.f., 

p<0.001) could reflect a greater suscept- 
ibility to injury of these individuals and 
hence a greater likelihood that an ambulance 
would be called to an accident of a given 
damage severity. 

Another possible explanation of these 
data is that drivers with less than two 
years experience were more likely to have 
been in pre-1971 vehicles (which comprised 
57 per cent of the sample) than were the 
more experienced drivers (Chi square = 4.75, 
1 d. f . , p < 0.05) , and so they may have been 
at higher risk of being injured in an 
accident because of the absence of seat 
belts in the oldest cars and the generally 
lower level of safety features. Although 
there was a suggestion that these inexper- 
ienced drivers were more likely to have been 
driving vehicles that were first registered 
before the compulsory installation of seat 
belts, the difference was not statistically 
significant. Similarly, when actual seat 
belt wearing behaviour, based on objective 
evidence together with driver's reports, 
was examined, 42 per cent of those drivers 
with less than two years experience were not 
wearing belts compared to 27 per cent of the 
remaining drivers, but once again this 
difference was not statistically significant. 

Inexperience as a Cause of Accidents 

There were at least nine accidents in which 
a lack of driving experience was a factor in 
the causation of the accident. All of 
these drivers were either attempting t.o 
turn at an intersection or to negotiate a 
bend in the road when they lost control of 
their cars and colli.ded with stationary 
vehicles or with roadside objects. All 
but one of these drivers was unfamiliar with 
the accident environment and their inexper- 
ience wns demonstrated both by the fact that 
they were unable to control their cars and, 
in particular, by their having attempted 
the manoeuvre at a speed which was too 
fast for the location or prevailing condit- 
ions. 

Three of these nine drivers had never 
held a driving licence, and indeed two were 
ineligible because of their aqe. One of 
these two individuals previously had not 
driven a car on the road. A fourth 
driver was the holder of a suspended motor- 
cyc'ie licence, but had not held a licence 
to drive a motor car. Another of these 
drivers held a learner's permit, while the 
remaining four drivers had been licensed 
for less than three months. 

3 . 5 . 2  DRIVER TRAINING 

Information on the nature of the driving 
instruction that they had received was 
available for 285 out of the 403 drivers. 
Forty-nine had been trained by commercial 
driving instructors and 13 drivers had 
undertaken a driving course conducted by 
the Road Safety Council of South Australia, 
or some course of a similar type. The 
remaining individuals had been instructed 



TABLE 3 . 1 6 :  P E R I O D  RELEVANT D R I V I N G  L I C E N C E  HELD 

P e r i o d  L i c e n c e  He ld  (Years) 

L e s s  t h a n  1 y e a r  
1 t o < 2  
2 t o < 3  
3 t o < 4  
4 t o < 5  
5  t o  < 1 0  
1 0  t o  < 20 
20 t o  < 30 
30 t o  < 40 
40 t o  < 50 
50+ 
Long p e r i o d  ( n o .  o f  y e a r s  unknown) 
Not  a p p l i c a b l e  ( n o t  l i c e n s e d )  
P e r i o d  n o t  known 
Not known i f  l i c e n s e d  

- 

T o t a l  

Number o f  D r i v e r s  

3  6  
2  7  
2 5  
2 8  
1 6  
58 
8  0  
4  2  
2 4  

9  
1 6  

6  
4  

1 5  
1 7  
- 
403 

T A B L E  3 . 1 7 :  P E R I O D  RELEVANT L I C E N C E  HELD BY D R I V E R S  I N  ACCIDENT SAMPLE 

AND COMPARABLE ACCIDENT POPULATION 

Number o f  D r i v e r s  
P e r i o d  r e l e v a n t  % o f  % o f  
L i c e n c e  h e l d  ( y r s )  Samp le  known cases P o p u l a t i o n  known cases 

1 3 6  10 .0  284 6 .2  
1 < 2  2  7  7 . 5  228 5.0 
2 < 3  2  5  6.9 318 7 . 0  
3  < 4  28 7.8 270 5.9 
4 < 5  1 6  4 .4  263  5.8 
5 < 6  1 6  4 .4  2  3  3  5 . 1  
6  < 7  8  2 .2  187  4 . 1  
7  < 8  1 4  3 .9  1 5 1  3 . 3  
8  < 9 1 0  2 .8  1 5 9  3 .5  
9  < 1 0  1 0  2.8 1 1 2  2 . 5  
1 0  < 11 1 5  4 .2  1 8  0  4 . 0  
11 < 2 1  6  9  1 9 . 1  1044  23.0 
2 1  < 3 1  4  5  1 2 . 5  6  2  0  13 .6  
3 1  < 4 1  1 9  5 . 3  313  6 . 9  
4 1  < 5 1  1 2  3 . 3  1 4 8  3 .3  
5 1  < 6 1  1 0  2 .8  3  2  0 .7  
6 1+  1 0 . 3  6  0 . 1  
Unknown 3  8  - 1858 - 

-- 
T o t a l  399'  100 .0  6406  1 0 0 .  o2 

--- 

N o t e s :  ' F o u r  d r i v e r s  d i d  n o t  h a v e  a d r i v i n g  l i c e n c e .  

P e r c e n t a g e s  may n o t  a d d  t o  100  b e c a u s e  o f  r o u n d i n g  e r r o r .  



TABLE 3.18: OWNERSHIP AND FREQUENCY OF USE OF ACCIDENT-INVOLVED VEHICLE 

Owner of Vehicle 

Driver or close relative 
Employer 
Friend of driver 
Rental firm 
Casual acquaintance 
Stolen car 
Ownership/usage not known 

Total 

Number of Vehicle 
Ownershio Used ~eaularlv' 

-- - - - 

Note: ' By the driver who was involved in the accident. 

by relatives or friends, or had taught 
themselves. 

There were no statistically signifi- 
cant differences between the self-reported 
accident and violation histories of those 
drivers who had received formal training 
and those who had not. However, these 
data do not provide an adequate basis for 
an assessment of the respective merits of 
these various types of driving instruction 
because they include only drivers who have 
been involved in an accident. 

3.5.3 FAMILIARITY WITH THE VEHICLE 

The ownership of the vehicles involved in 
these accidents and the frequency with 
which the accident-involved. driver used 
them are shown in Table 3.18. 

Regardless of ownership, all but 
ten of these drivers either used the 
vehicle on a regular basis, or used it, 
or a similar vehicle, sufficiently often 
that they could be regarded as being 
familiar with the vehicle. Furthermore, 
the accident involvement of eight of these 
ten drivers was not considered to be 
related to any lack of familiarity with 
the vehicle. 

However, there were two cases in 
which the driver's lack of experience with 
the vehicle did contribute to the caus- 
ation of the accident. One of these 
drivers was travelling in a large truck 
that was owned by his employer. He had 
used this vehicle only on a few occasions, 
and his lack of familiarity with manoeuvr- 
ing a vehicle of such dimensions was 
demonstrated when he was overtaking 
another vehicle at a location adjacent to 
which a pedestrian was standing at the 
centre of the road. Although he consid- 
ered that there was sufficient space to 
overtake the other vehicle without 
endangering the pedestrian, the protruding 
external rear vision mirror of the truck 

struck the pedestrian on the head. The 
other driver was not licensed to drive a 
car, but she had some experience of driving 
her fiancee's car in and out of a driveway, 
and for short distances in the street. On 
this occasion she was undertaking a slightly 
longer journey, and for the first time in 
her experience of driving that vehicle the 
automatic transmission changed from first 
to second gear. The change in engine 
tone and the brief lurch of the vehicle 
that accompanied this gear change startled 
the driver, causing her to look down in an 
attempt to locate the source of this 
unexpected variation in the vehicle's 
performance. As she was doing so, the car 
veered off the road to the left and collided 
with a tree. 

Although a number of drivers reported 
that recently they had been using another 
vehicle, with the exception of the first 
case that was discussed in the preceding 
paragraph there was no evidence to suggest 
that this recent experience in a different 
vehicle interfered with the performance 
prior to the accident of any of these 
drivers. 

3.6 DRIVERS: ANALYSIS OF ERRORS 

3 . 6 . 1  VISUAL DISTRACTIONS 

For 350 drivers there was no evidence, nor 
any reports, of environmental distractions 
that may have affected the performance of 
these participants. No information 
regarding this possibility was available 
for another 44 drivers. There were nine 
individuals whose performance prior to the 
accident apparently was subject to the 
influence of a distracting stimulus or event 
Among these nine individuals were five 
drivers whose accident involvement clearly 
was related to their response to such a 
distraction. The vehicles driven by two 
individuals collided with off-road objects 
after the drivers had been distracted by 



events that took place within the car. 
One of these drivers was distracted by a 
young child vomiting within the car 
(Accident 067). The attention of the 
other, an unlicensed and most inexperienced 
driver (Accident 241) was diverted by the 
response of her vehicle to an automatic 
transmission gear change, a response that 
this person previously had not experienced 
when driving. Two other drivers 
(Accidents 097 and 047) were distracted by 
the unusual activity or gestures of people 
near the roadside, and subsequently they 
collided with the rear of stationary 
vehicles. The fifth individual 
(Accident 169), who had been waiting for 
some time at a priority road junction, was 
distracted by an adjacent vehicle that 
unexpectedly accelerated rapidly into the 
intersection. In an almost reflex manner, 
the driver also began to enter the inter- 
section, without having ensured that the 
priority road was free of approaching 
traffic. 

3.6.2 FAILURE TO ACCOMMODATE TO A VISUAL 

RESTRICTION: 

Outside the Vehicle 

For at least half of these participants, 
there were either temporary or permanent 
aspects of the physical environment beyond 
the vehicle that may have restricted the 
field of view of the driver. Table 3.19 
summarizes the nature of these restrictions, 
and indicates the proportion of those 
restrictions that were considered relevant 
to the pre-accident performance of these 
individuals. The accident involvement 
of at least 120 individuals was related 
to the failure to take account of a 
restriction of their field of view imposed 
by some feature, whether transient or 
permanent, of the physical environment 
beyond their vehicle. 

Within the Vehicle 

For 45 drivers there were also potential 
visual restrictions within the vehicle 
itself. Table 3.20 outlines the nature 
of these restrictions and highlights 
those restrictions that were considered 
to be relevant to the performance of 
these individuals preceding the accident. 
The performance of 21 of these 45 drivers 
was considered to have been influenced by 
their failure to take account of such 
restrictions but for 15 of the 21 failure 
to take account of a restriction beyond 
the vehicle was a more critical factor 
underlying their accident involvement. 
Thus, there were six individuals for whom 
the failure to accommodate to a visual 
restriction within the vehicle was of major 
significance. In five of these cases, 
the significant restriction derived from 
the vehicle structure to the rear of the 
driver, while in the other it was due to 
the placement of baggage at the rear of 
the vehicle. Two of these vehicles were 

attempting U-turns, another two were pulling 
out from the kerb, and the remaining two 
were changing lanes. It remains somewhat 
subjective, however, as to the extent to 
which the accident involvement of these 
drivers reflected some interaction between 
visual restrictions due to vehicle design 
features, and failure to make adequate 
inspections for traffic approaching from 
the rear. 

Taken together, these data suggest 
that the accident involvement of at least 
126 drivers (i.e. 31%) was related at least 
in part to a failure to accommodate to a 
visual restriction when performing the 
manoeuvre that preceded the accident. 

3 - 6 . 3  SECONDARY ACTIVITIES; 

Within the Vehicle 

At least 106 drivers had been engaged in 
some secondary activity within the vehicle 
prior to the accident, and the nature of 
these activities are shown in Table 3.21. 
It is considered that the primary task 
(driving) performance of 47 of these 106 
drivers was impaired significantly as a 
result of this secondary activity involve- 
ment, although for three of these drivers 
the precise nature of the secondary 
activity could not be determined. 

Outside the Vehicle 

Table 3.22 summarizes the nature of those 
secondary activities in which these drivers 
were involved outside the vehicle. 
Although at least 75 drivers were engaged 
in such activities prior to the accident, 
an associated impairment of driving perform- 
ance was identified for only 37 individuals. 
Among these 37 drivers were twelve who 
also were engaged in a more minor secondary 
activity within the vehicle. Although 
there was a strong suggestion that the 
performance of another two individuals had 
suffered from their involvement in some 
secondary activity focused outside the 
vehicle, an adequate description of the 
nature of these activities was not available 

Collectively, it appears that the 
efficiency of the performance of at least 86 
drivers (21 per cent) may have been impaired 
prior to the accident through their involve- 
ment in a secondary activity, either within, 
or extending beyond, the vehicle. (In 
assessing the relevance of secondary act- 
ivities only the most significant one from 
Tables 3.21 and 3.22 is listed as relevant 
for a given driver.) 

3.6.4 INADEQUATE MONITORING OF RELEVANT 

ENVIRONMENT 

Seventy drivers,despite the absence of 
limitations on their fields of view, either 



TABLE 3 . 1 9 :  FREQUENCY OF P O S S I B L E  AND RELEVANT V I S U A L  R E S T R I C T I O N S  

O U T S I D E  V E H I C L E  FOR DRIVERS OF CARS AND OTHER V E H I C L E S  

Visual Restriction 

None 
Moving traffic 
Stationary traffic 
Parked vehicles 
Roadside objects (man-made) 
Roadside objects (trees etc.) 
Objects on or beyond the property 

boundaries 
Other than the above 
Unknown 

Frequency Visual 
Restriction 

Total 

Frequency Relevant 
Visual Restriction 

Note: Numbers in perentheses indicate second or third visual restriction. 

T A B L E  3 . 2 0 :  FREQUENCY OF P O S S I B L E  AND RELEVANT V I S U A L  R E S T R I C T I O N S  

W I T H I N  THE V E H I C L E  FOR DRIVERS OF CARS AND OTHER 

V E H I C L E S  

Visual Restriction 

None 
Vehicle structure ahead of driver 
Vehicle structure behind the 

driver (includinq mirror 
efficiency) 

Windscreen misted, soiled etc. 
Sunvisors 
Accessories, ornaments 
Vehicle occupant 
Unknown 

Frequency Visual 
Restriction 

Frequency Relevant 
Visual Restriction 

Total 

Note: Number in parentheses indicates second visual restriction. 



T A B L E  3 . 2 1 :  FREQUENCY OF SECONDARY A C T I V I T Y  ENGAGEMENT I N S I D E  

V E H I C L E  FOR D R I V E R S  OF CARS AND OTHER V E H I C L E S  

Secondary Activity 

None 

Listening to radio etc. 

Monitoring dials, gauges, etc. 

Smoking 

Lighting cigarette etc. 

Retrieving dropped cigarette, 
etc. 

Reaching for other object within 
vehicle 

Looking for object within 
vehicle 

Eating, drinking 

Verbal interaction with 
passengers 

Physical interaction with 
passengers 

Looking at passenger 

Closing eyes, dozing 

unknown2 

Frequency Secondary 
Activity 

2 4 6  

3 2  (2,l)' 

2 (2) 

1 

2  

Frequency Relevant 
Secondary Activity 

Total 

Note: ' Numbers in parentheses indicate second or third secondary activity 
(additional to the cases listed for that activity). 

Unknown cases include some in which the driver was thought to have been 
engaged in a secondary activity but its precise nature could not be 
determined. 



T A B L E  3 . 2 2 :  FREQUENCY OF SECONDARY A C T I V I T Y  ENGAGEMENT O U T S I D E  

V E H I C L E  FOR D R I V E R S  OF CARS AND OTHER V E H I C L E S  

Secondary Activity - 

None 

Looking for address, signpost, 
etc. 

Attempting to follow path of 
other vehicle 

Monitoring activity of other 
vehicle or pedestrian 

Interacting with occupants of 
other vehicle 

Interacting with pedestrians 

Watching activity in mirror 

Other than the above 

Unknown 

Total 

Frequency Secondary 
Activity 

Frequency Relevant 
Secondary Activity 

failed to inspect adequately the approach 
paths or the manoeuvres of other traffic 
involved in these accidents, or did not 
monitor closely the traffic routes in 
which they themselves were travelling. 

3 . 6 . 5  F A I L U R E  TO OPERATE APPROPRIATE 

V E H I C L E  CONTROLS (e-9. lights, 
indicators, etc.) 

The available information suggests that 
another two drivers failed to provide 
appropriate indication of their intended 
manoeuvres and furthermore, that this 
failure clearly was implicated in their 
subsequent accident involvement. Both 
drivers were making unsignalled right 
turning manoeuvres, one into a car park 
(Accident 255) and the other into a drive- 
way entrance (Accident 212), when they 
were struck by an overtaking vehicle. 

3 . 6 . 6  V E H I C L E  DEFECT 

A discussion of vehicle defects and their 
relevance in these accidents appears in 
Section 4.2 of this Report. Among those 

defects that were considered of relevance 
in that Section are a number that have not 
been included here. Although those 
defects may have been related to the 
specific nature of severity of the outcome, 
it was considered that other factors were 
of greater significance in determining the 
participant's accident involvement. The 
following discussion of vehicle defects is 
included in this Chapter because the driver 
can be held responsible for the roadworthi- 
ness of his vehicle. 

There were eight cases in which a 
vehicle defect was considered to be parti- 
cularly relevant among the pre-accident 
circumstances. In two instances the 
relevant defect was associated with brake 
inadequacies and in another three instances 
with inadequate, mismatched, or flat tyres. 
An electrical fault that was caused by an 
oil leak resulted in another vehicle 
stalling while in the path of an approach- 
ing vehicle. A heavy truck with an 
inoperative left rear indicator lamp turned 
left across the path of a motorcyclist who 
was overtaking on the left side. It is 
reasonable to assume that the motorcyclist 
may not have undertaken this manoeuvre if 
the indicator had been operating. The 
remaining case involved a serious mechan- 
ical failure that precipitated a loss of 
control of the vehicle and a subsequent 
rollover. An insecure load, rather than 



a defect of the vehicle itself, was critical 
in one other accident. A car that was 
beginning to exit the stem of a T-junction 
in order to make a right turn stopped when 
the driver noticed a truck approaching from 
his right. Meanwhile, the truck driver 
had braked, but although he halted his 
vehicle before reaching a position adjacent 
to the car, some wooden planks slid from 
the truck and struck the car driver in the 
face. 

3.6.7 INAPPROPRIATE RESPONSE TO EXTRA- 

ORDINARY ENVIRONMENTAL CONDITIONS 

The accident involvement of three drivers 
apparently derived, at least in part, from 
an inappropriate response to somewhat 
unusual circumstances. In one case, 
although the effective carriaqewdy width 
was reduced markedly by the presence of a 
large truck parked parallel with convent- 
ionally parked vehicles (Accident 091), a 
driver approached this narrow gap without 
any reduction in vehicle speed. While 
preoccupied with manoeuvring through this 
gap at a speed probably in the vicinity of 
the speed limit, the driver did not detect 
the slight encroachment into his path of 
another vehicle from a parked position to 
the left, and consequently his vehicle 
clipped the front of that other vehicle. 
The second case involved a driver who had 
been waiting at a T-junction on a major 
road intending to turn right into the main 
road (Accident 172). After she had been 
waiting at the junction for some time, 
another driver in a vehicle to the rear 
began sounding the horn. The leading 
driver apparently panicked and began to 
turn, and in so doing crossed the path of 
an approaching car that had been obscured 
from her view by parked vehicles. The 
third driver had approached an intersection 
controlled by traffic lights during 
minimal volume traffic conditions 
(Accident 099). He stopped in response to 
the red phase, expecting quite reasonably 
that his vehicle crossing the sensor 
would initiate a change of phase. When, 
after a couple of minutes, the phase did 
not change, he began to cross the inter- 
section against the traffic lights. 
However, he had not inspected the inter- 
secting road adequately and was struck by 
a vehicle proceeding through the inter- 
section with the green phase. 

3.6.8 FAILURE TO RESPOND APPROPRIATELY IN 

EMERGENCY SITUATION 

The accident involvement of at least 18 
drivers arose partly from inappropriate 
response made in emergency situations. 
Among them were four drivers who were 
unable to control the vehicle when it began 
to slide, or reacted in such a way as to 
exaggerate such a loss of control 
(Accidents 058, 062, 132 and 233). Two of 
these drivers had been licensed for less 
than a year. Another five individuals, 

either by their failure to swerve or alter 
course or by swerving inappropriately, 
ensured the eventual outcome of their 
manoeuvres (Accidents 075, 080, 200, 218 
and 290) . Two drivers first sounded the 
horns of their vehicles to warn other 
drivers, and then braked, when an immediate 
braking response would have been more 
appropriate (Accidents 164 and 173). 
Another two drivers mistakenly accelerated 
instead of braking when they realized 
that they may have been travelling too fast 
as they attempted to turn left at an 
intersection (Accidents 041 and 236). One 
of these drivers was unlicensed, and the 
other held only a learner's permit. 

On the other hand, four drivers 
applied the brakes to slow down or stop 
when it would have been more appropriate 
to complete the manoeuvre that had been 
commenced. Two of these drivers stopped 
across the paths of approaching vehicles 
(Accidents 274 and 278) and the other two 
lost control of their vehicles when they 
applied the brakes strongly after entering 
a bend in the road at a relatively high 
speed (Accidents 168 and 293). One of the 
latter two drivers was unlicensed, and the 
other had been licensed for less than a 
year. The remaining driver collided with 
a kerb, then an oncoming car, and then 
continued for some distance across 
vacant land adjoining the road before 
plunging into a river (Accident 265). 
After the relatively minor impact with the 
other vehicle, the driver apparently 
failed to take any corrective action. 
Nevertheless it is possible that this 
failure to respond may have been related to 
injuries, such as concussion, that were 
sustained in the accident. 

3.6.9 TRAVELLING TOO FAST TO RESPOND 

APPROPRIATELY 

At least 26 drivers were travelling too 
rapidly to take effective action when a 
collision became imminent or, alternatively, 
to maintain control of their vehicles 
during the manoeuvres that preceded their 
accidents. Eleven drivers, eight of whom 
were travelling on priority roads and all 
but one of whom had priority, were travel- 
ling at speeds at least equivalent to, and 
in most cases probably considerably greater 
than, the legal limit of 60 km/h. When 
confronted with a possible collision none 
of these individuals was able to take 
effective evasive action despite sustained 
and hard braking. One other driver was 
turning right into the stem of a T-junction 
quite rapidly, and was unable to implement 
effective avoiding action when he detected 
a pedal cycle travellinq toward his path 
(Accident 028). Another eight drivers 
crashed their vehicles as they negotiated 
bends or corners in roads at speeds either 
exceeding the speed limit or in excess of 
speeds at which such manoeuvres could be 
negotiated safely. Similarly five other 
individuals crashed after losing control 
when making lane changing manoeuvres at 
speeds reportedly well in excess of the 
60 km/h limit (Accidents 100, 163, 233 (2) , 



237). The remaining individual was 
driving a car with attached trailer on a 
descending road. As the vehicle speed 
increased, the overloaded trailer began to 
wobble to such a degree that the driver lost 
control of the car (Accident 046). 

Although these drivers ranged in age 
from 15 to 46 years, drivers aged less than 
25 years were more prevalent in this group 
than among tne remaining drivers (Chi square 
= 5.48, df = 1, p < 0.05). Finally, 
although the reported accident records of 
these drivers did not point to an increased 
likelihood of prior accident involvement, 
they apparently were more likely to have a 
history of one or more traffic violations 
(Chi square = 5.11, df = 1, p < 0.05). 
The available information did not point to 
any other important differences with 
regard to the variables examined between 
these and other drivers in the sample. 
Similar characteristics were also reported 
among motorcyclists for whom this error 
was identified as significant among the 
pre-accident circumstances. This lends 
support to the conclusion made in the 
corresponding section of the motorcyclist 
report that in many cases the behaviour of 
these individuals prior to the accident 
may be a reflection of inappropriate, yet 
typical, driving patterns. 

3.6.10 OTHER FACTORS 

Nine drivers apparently only erred in their 
failure to observe a traffic control or rule. 
Five of these individuals entered traffic 
light controlled intersections either late 
in the amber phase or during the red phase, 
and their vehicles collided with other 
vehicles making right turns across their 
paths (Accidents 050, 086, 123, 152 and 170). 
A sixth driver entered an intersection after 
reportedly mistaking the onset of a turn 
left signal light for that of the green 
through phase (Accident 024) . Another 
individual was driving a vehicle that 
struck a pedestrian at a pedestrian crossing 
(Accident 305), and the remaining two 
individuals became involved in collisions 
while manoeuvring inappropriately in an 
attempt to park (Accidents 021 and 262). 

The accident involvement of at least 
14 drivers was thought to be related to 
the behaviour of some other road user who 
did not become involved in these accidents, 
although all but two of these drivers still 
were considered to have erred prior to the 
accident. The critical aspects of the 
uninvolved road users' responses were varied. 
Six drivers were encouraged by the unin- 
volved person to proceed, although traffic 
conditions were inappropriate. In five of 
these cases the driver was proceeding 
through a space between stationary vehicles 
in response to a signal from the uninvolved 
person who apparently had not checked 
adequately all approaches to the site. 
The manoeuvres of another six drivers were 
shaped, or even predetermined, by the 
legally inappropriate manoeuvres of unin- 
volved vehicles. The responses of the 
two remaining drivers were influenced in 

one case by the sudden directional change 
of a pedal cycle (Accident 290), and in 
the other by the glare of oncoming head- 
lights on high beam (Accident 230). 

Insufficient information regarding 
the pre-accident circumstances of 33 
drivers has prevented any classification in 
terms of these error categories. Sixteen 
of these drivers were not interviewed, nine 
were unable to recall the events preceding 
the accident, and another died as a result 
of injuries sustained in the collision. 
There was insufficient or conflicting 
information regarding the events preceding 
the accidents of the remaining seven 
individuals. No errors were identified 
for 95 drivers but this does not necessar- 
ily mean that none were committed by these 
drivers. 

3.7 ACCIDENT CAUSATION ; A SUMMARY 

Table 3.23 summarizes those physiological 
and psychological factors underlying the 
performance of these drivers, and also 
those errors that were considered to be 
significant among the pre-accident 
circumstances. Again it should be 
emphasized that since only limited inform- 
ation was available for a number of 
individuals, this summary table embodies 
the most conservative estimates of the 
representation of these factors. 

3.8 DRIVERS : LEGAL ASPECTS 

3.8.1 TRAFFIC CONTROLS 

There were 128 drivers who were involved 
in accidents at sites where traffic 
controls were located. It was considered 
that the actions of 32 of these drivers 
rendered them liable to prosecution. 
The details of the apparent violations and 
the nature and consequences of resulting 
prosecutions are summarized in Table 3.24. 

Eight of these drivers entered a 
signalised intersection in opposition to 
a red signal. In five cases the driver 
was either distracted or engaged in a 
secondary activity and thus was not attend- 
ing sufficiently to the status of the 
signals. Among these was one driver who 
was unfamiliar with the location and not 
aware of the presence of the intersection. 
A sixth driver was stationary at a set of 
traffic signals and intended to continue 
straight across the intersection. When a 
green turn left arrow appeared the driver 
perceived this as a signal to proceed and 
in doing so collided with a car crossing 
from his left. Another driver who had 
approached a set of signals showing red 
stopped, and, after waiting for some time 
for the signals to change, decided to 
proceed despite the red signal. In doing 
so he did not adequately monitor for cross 
traffic and his vehicle collided with 
another on the intersecting road. The 



TABLE 3 . 2 3  FREQUENCY OF OCCURRENCE OF CONTRIBUTING FACTORS AMONG 403 DRIVERS 

Nature of Contributing   actor' 

Physiological and Psychological 

Inappropriate footwear 

Visual defect 

Alcohol intoxication 

Prescription drug effects 

Non-prescription drug effects 

Medical condition: minor disability 

major disability 

Fatigue 

Emotional stress, preoccupation 

Lack of familiarity with accident vehicle 

Lack of familiarity with accident site 

Driver Errors 

Visual distraction 

Failure to accommodate to a visual restriction 

Secondary activity 

Inadequate monitoring of relevant environment 

Failure to operate appropriate vehicle controls 

Vehicle defect 

Inappropriate response to extraordinary 
environmental conditions 

Failure to respond appropriately in emergency 
situation 

Travelling too fast to respond appropriately 

Failure to obey traffic signal or rule only 

Response of uninvolved participant 

Insufficient information available 

No apparent error 

Number of 
Drivers 

Percentage 
of Total 

Note: ' These categories are not mutually exclusive. 



T A B L E  3 . 2 4 :  NATURE AND CONSEQUENCES OF V I O L A T I O N S  OF D R I V E R S  

A T  T R A F F I C  CONTROLS 

Violation 
Fail to Disobey traffic Disobey STOP Fail to give way 

Violation details give way lights sign and 
-- Without due care 

Number committed 2 2 

Number charged 10' 

Not known if 
charged 2 

Fine: < $50 10' 

$50-$100 - 
Suspension: None 9' 

< month 1 
- - 

Notes: ' One driver also charged under driving without due care. 
Two drivers charged under driving without due care. 

remaining driver, a male aged 90 years, 
apparently was slow to detect the end of 
the green phase, with the result that his 
vehicle was involved in a collision with 
a pedestrian who was beginning to cross 
the road at the far side of the inter- 
section. 

A further 24 drivers were involved 
in a collision after passing either a 
GIVE WAY or a STOP sign. Of these, 2 2  
were aware of and understood the meaning 
of the control. The other two drivers 
failed to detect the presence of a STOP 
sign and were struck from the left while 
proceeding through the intersection. 
None of the other drivers failed to stop 
at a STOP sign. 

The legality of the responses of 
twelve drivers was not clear. Among 
them were ten who entered signalised 
intersections during or after a phase 
change and collided with oncoming 
vehicles that were turning right. Due to 
conflicting reports from participants and 
witnesses, however, the precise status of 
the traffic signals at the time of entry 
of the vehicle into the intersection could 
not be verified. Nevertheless two of 
these ten drivers were prosecuted for 
driving without due care. Although the 
remaining two of the twelve drivers in 
this category were involved in collisions 
with pedestrians on pedestrian crossings, 
there was an indication in each case that 
the pedestrian was behaving less cautious- 
ly than was appropriate. 

Of those 3 2  motorists who clearly 
contravened the requirement of a traffic 
control, 16 were charged. Another four 

may have been charged but the relevant 
records were not available. 

3 . 8 . 2  OTHER T R A F F I C  RULES 

Excluding those who responded inappropriate- 
ly at traffic controls, there were 170 
drivers who apparently failed to observe 
one or more traffic rules as defined by 
the Road Traffic Act. These breaches and 
the ensuing consequences for the drivers 
are summarized in Table 3.25.  Vehicle 
defects are listed only if the defect was 
considered a primary factor in the causation 
of the accident. This table includes ten 
cases in which the driver registered a 
breath alcohol level exceeding the 0.08 
legal limit on the research team's Alcol- 
meter, but was not tested by the police. 
Another driver recorded a BAC in excess of 
the legal limit but no legal action was 
taken. Five other intoxicated drivers are 
not listed in the Table as having committed 
an alcohol-related offence. Two of these 
were not tested by the police but were 
prosecuted under another section of the Act. 
Two rode to hospital in an ambulance with 
their injured wives, but since they did not 
require treatment themselves blood samples 
were not taken. The remaining individual 
escaped prosecution because an administrative 
technicality was breached. There also were 
three drivers who, according to witness 
reports, were affected by alcohol. Although 
two were taken from the Accident scene by 
ambulance, they disappeared before being 
treated at hospital and consequently blood 
samples were not taken. For apparently 
the same reason the remaining individual 
fled from the scene of the accident. 





Only two drivers did not understand 
the relevant traffic rule. One was an 
elderly woman who thought she had priority 
over traffic approaching from her left 
when entering the carriageway from a 
petrol station. The other, an elderly 
male, considered that in the absence of 
a traffic control he did not have an 
obligation to yield to the vehicle on his 
right. 

Of the 170 drivers who clearly con- 
travened a traffic rule 91 were prosecuted. 
Details of proceedings relating to offences 
committed by another seven drivers were not 
available. Limited or contradictory 
information regarding the pre-accident 
circumstances prevented a reliable assess- 
ment of the legality of the actions of a 
further 24 individuals. 

3 . 8 . 3  PROSECUTIONS 

In summary there were 202 motorists who 
were considered to have disobeyed a 
traffic control or violated some other 
traffic rule prior to the accident. 
At least 95 of these were not charged 
with any violation of the Road Traffic 
Act. Thus, just over half of the 50 
per cent of motorists who committed a 
breach of the Road Traffic Act were 
prosecuted, and of the total number of 
motorists involved in the accidents 
investigated, only 26 per cent were 
penalised for a violation arising from 
the accident. 



4. THE CAR 

This Chapter deals with matters relating 
directly to the cars that were involved in 
this sample of accidents. Certain charac- 
teristics of these cars are presented in 
Section 4.1. Sections 4.2 and 4.3 contain 
reviews of the role of vehicle factors in 
accident and injury causation respectively. 
The relevance of the Australian Design Rules 
for Motor Vehicle Safety (ATAC, 1979) to 
these accidents is considered in Section 4.4. 

4.1 TYPES OF CARS 

There are more cars (386) included here than 
there are drivers of cars (375) in the pre- 
vious Section. This is because there were 
11 drivers of stationary or parked cars who 
were not considered to have been involved as 
active participants in their accidents. 

Body Style 

The body styles represented in the accident 
sample are listed in Table 4.1. More than 
two-thirds of the cars were four-door sedans. 

Year of Manufacture 

The distribution of the cars by year of man- 
ufacture is shown in Table 4.2. The median 
age of these cars is six years. By chance, 
there were no 1977 model cars involved in 
the 47 accidents studied after January the 
first of that year. 

4.2 THE CAR: VEHICLE FACTORS IN 

ACCIDENT CAUSATION 

4.2.1 DEFINITION OF A VEHICLE DEFECT 

Defects are defined here in two ways: first- 
ly, those failures of a component or compon- 
ents which may render a car unroadworthy or, 
at least, diminish its level of roadworthi- 
ness, and secondly; a failure to comply 
with a legal requirement for the condition 
or equipment specification of a passenger 
car. The former definition can be illus- 
trated by, say, the failure of a braking 
system in the absence of any prior warning 
of a fault in the system. The latter 
definition includes the fitting of tyres of 
a size other than those approved by the 
manufacturer of the car, or operating a car 
with tyres that do not have the required 
depth of tread. 

These two definitions of a defect by 
no means exhaust the range of vehicle factors 
that can be important in accident causation. 
For example, in Accident 191 the driver's 
view of the pedestrian who was standing in 
the centre of the road was impaired by glare 
from oncoming headlights which was accent- 
uated by vinyl plasticizer deposits on the 
inside of the windscreen of his car. The 

location or method of actuation of the 
minor controls can also be important if they 
confuse the driver and so contribute to his 
being involved in an accident (there were no 
cases in which this was evident in this 
study). 

We have concentrated on those defects 
which are covered by the two definitions 
listed above; the former category because 
it includes factors of obvious importance, 
and the latter because it relates to the 
relevance of legal requirements and hence 
may provide some information on the likely 
value of a compulsory vehicle inspection 
program. 

4.2.2 IDENTIFICATION AND CLASSIFICATION OF 

VEHICLE DEFECTS 

Identification of Defects 

Even though each car was inspected at the 
scene of the crash and then again later, in 
an examination that lasted more than two 
hours in many instances, in general no 
attempt was made to dismantle components. 
Consequently, whenever the braking system 
was found to have been in poor condition, by 
means of a test of the resistance to appli- 
cation of the brake pedal, we noted that 
fact and looked for damage to the system 
caused by the crash and for any leaks from 
the cylinders, lines and other components of 
the system. The level, and condition, of 
the fluid in the master cylinder was also 
noted. A more detailed examination of the 
braking system would have been of value, but 
the time required to have done this would 
have meant that basic information on other 
systems of the vehicle could not have been 
collected at all. 

While this approach probably has 
resulted in an underestimate being made of 
the incidence of potential defects in the 
braking system of some of the cars in these 
accidents, we believe that those accidents 
in which such a defect played a role have 
been identified. This is because an ass- 
essment of the likely importance of the 
condition of the brakes was made on the basis 
of the general circumstances of the accident, 
and this assessment often indicated that the 
performance of the brakes on the car could 
not have been relevant to the causation of 
the accident. A similar approach was used 
in assessing the relevance of other systems 
on the vehicle in each accident. 

Classification of Vehicle Defects 

If a vehicle defect was thought to have 
been implicated in any way, it was classi- 
fied as follows: 

Majofi cai~ial dad .̂oh.; without which the accident 
probably would not have occurred. 



TABLE 4 . 1 :  BODY STYLE OF CARS 

Body s t y l e  Number of Cars  

Sedan : 2 door  
: 4 door  

Hatchback : 2 door  6  

Hardtop : 2 door 14 

S t a t i o n  wagon : 2 door  
: 4 door  

C o n v e r t i b l e  

U t i l i t y  

Pane l  van 11 

T o t a l  386 

TABLE 4 . 2 ;  CARS : YEAR OF MANUFACTURE 

Year o f  Manufacture 

1976 
7 5 
7  4  
7 3 
7 2 
7 1 
7 0 
69 
68 
6 7 
6  6 
6  5 
6  4  
6  3  
6  2 

59 - 61 
P r e  59 

Not known 
-- 

T o t a l  

Number o f  C a r s  

16 

Cumulative % 

SigtM.fticant c m d  {,adon.; w i t h o u t  which t h e  
a c c i d e n t  may n o t  have occur red .  

Pohfi-LbLe. cau~d-C.  {.adon.; A minor c a u s a l  f a c t o r ,  
w i t h o u t  which t h e  a c c i d e n t  may s t i l l  have 
o c c u r r e d .  

The f requency  of d e f e c t i v e  c a r s  i n  
t h i s  sample,  and t h e  r e l e v a n c e  of t h e s e  
d e f e c t s ,  a r e  l i s t e d  i n  Tab le  4.3. 
Al though 166 c a r s  had a t  l e a s t  one d e f e c t  
( t h e r e  was a  t o t a l  o f  217 i n d i v i d u a l  

d e f e c t s )  t h e r e  were o n l y  t h r e e  c a r s  i n  
which t h e  d e f e c t  was d e f i n i t e l y  t h e  major  
f a c t o r  i n  t h e  c a u s a t i o n  o f  t h e  a c c i d e n t .  

The f requency  of  d e f e c t s ,  and 
t h e i r  r e l e v a n c e ,  by v e h i c l e  system a r e  
l i s t e d  i n  Tab le  4.4.  Some of  t h e s e  
d e f e c t s  were i n  t h e  same c a r ,  o r  i n  c a r s  
invo lved  i n  t h e  same a c c i d e n t ,  and s o  
t h e r e  a r e  more d e f e c t s  no ted  i n  Tab le  
4.4 t h a n  i n  Tab le  4.3.  Even s o ,  it 
i s  a p p a r e n t  t h a t  v e h i c l e  d e f e c t s ,  



TABLE 4 . 3 :  CARS : FREQUENCY AND RELEVANCE OF DEFECTIVE CARS 

Condition of Vehicle 

No defects 

Defect/s: not relevant to crash 

: possibly relevant 

: significant causal factor 

: major causal factor 

Not inspected 

Total 

Number of Cars 

206 

147 

5 

11 

3 

14 

386 

TABLE 4 . 4 :  CARS : VEHICLE SYSTEMS HAVING RELEVANT DEFECTS 

Vehicle system2 
Number of ~efects' 

Total (A) Relevant (B)-* B/A ( % )  

Brakes 13 8 

Tyres 141 10 

Suspension 2 5 1 

Steering 6 1 

Miscellaneous (relevant only) - 4 

Note: ' More than one defect, or relevant defect, in some cars. 

Systems having no relevant defects are not listed. 

Major, siqnificant and possible causal factors. 

TABLE 4 . 5 :  FREQUENCY AND RELEVANCE OF TYRE DEFECTS' 

Type of Defect 
Number of Defects 

Total (A) Relevant ( B )  B/A ( % )  

Inadequate tread depth Ill 7 6 

Incorrect tyre size/s (ADR24) 14 1 7 

Mismatched tyres 16 2 13 
- 

Total 141 10 7 

Note: ' Incorrect tyre pressures are not included here (see text) 



although often present, rarely played a 
role in the causation of these accidents. 
This may be due, at least in part, to the 
fact that these accidents occurred in 
mostly dry conditions oil level, straight 
roads in a metropolitan area. A study 
based on higher-speed crashes in a rural 
area might reveal a greater contribution 
from defects in the cars. 

4 . 2 . 3  RELEVANT DEFECTS 

In this Section the nature of each of those 
defects that played a role in the 
causation of the accident is described in 
general terms. A detailed description of 
each defect that was relevant to the 
causation of the accident is contained in 
Appendix 2. 

Braking System 

The high percentage of relevant defects 
in the braking system (Table 4.4) is to 
some extent to be expected since there is 
often the possibility that the crash 
would have been avoided had the car de- 
celerated more rapidly before the impact. 
However, this percentage is, to some 
extent, inflated because braking system 
defects which were not relevant in the 
accident would not have been identified 
had there been no external evidence of 
the defect, such as a 'soft' brake pedal, 
leaking fluid or obviously inoperative 
components. (By comparison, all tyres 
having inadequate tread depth were readily 
identifiable.) 

There were no accidents in which a 
brake system defect was rated as a major 
causal factor. Those accidents in which 
a brake defect was relevant are described 
in Appendix 2 (Accidents 048, 050, 053, 
109, 161, 168, 187 and 205). 

Tyres 

The tyre defects listed in Table 4.4 relate 
to inadequate tread depth, the fitting of 
tyres other than those specified for the 
car in ADR 24 (Australian Design Rule for 
Motor Vehicle Safety, see Section 4.4) and 
mismatching tyres (for vehicle not covered 
by ADR 24). The frequencies of all defects 
and of those that were relevant are shown 
in Table 4.5. 

Inadequate Tread Depth 

The legal requirement for tread depth in 
South Australia is that the tread be visible 
around the full circumference of the tyre. 
In this investigation 'inadequate' tread 
depth was defined in terms of the Australian 
Transport Advisory Council (ATAC) Draft 
Regulation No. 802 which requires a minimum 
tread depth of 1.5 mm, although a tyre with 
tread having at least 1 mm of tread depth 
remaining and otherwise in good condition 
(uniform depth of tread, etc.) was not 
rated as 'inadequate' in this respect in 

this study. Inadequate tread depth was 
the most common defect recorded for the 
cars in this sample of accidents. It 
was a major causal factor in two accidents 
(062 and 132) and a significant causal 
factor in five others (047, 087, 119, 168 
and 237); all of which are described in 
Appendix 2. In considering the signifi- 
cance of the tread depth figures it is 
important to remember that the study was 
carried out in a particularly dry year and 
out of the 261 accidents involving a car 
only 16 (six per cent) occurred on wet 
surfaces. Furthermore, of the seven 
accidents in which inadequate tread depth 
was a relevant factor, four occurred on wet 
or damp roads. 

Incorrect Tyre Size/s (ADR 24) 

The low ratio of relevant defects/total 
defects for ADR 24 infringements is partly 
due to our strict interpretation of the ADR 
requirement, e.g. if a vehicle was placard- 
ed for a 185SR14 tyre and was fitted with a 
175SR14 tyre it was noted as a defect even 
if the 175SR14 had a maximum load rating 
equal to or greater than the minimum value 
shown on the placard. The only defect 
considered to be relevant was rated as 
"significant". It was a case in which 
there was a gross mismatch of front and 
rear tyre sizes (Accident 108). 

Mismatched Tyres 

There were 13 cases of mismatched tyres in 
which radial and crossply tyres were fitted 
to the same axle. In one of these 13 
accidents this defect was assessed as being 
a major causal factor (Accident 132) and 
one other as being a significant factor 
(Accident 108). The other three of the 
16 defective cases (see Table 4.5) involved 
tyres being fitted to wheel rims which were 
too wide for the particular size of tyre. 
There were two cars on which crossply tyres 
were fitted to the rear wheels and radials 
to the front but in neither case was this 
a factor in the causation of the accident 
(143, 195). 

Incorrect Tyre Pressures 

Tyre pressures were measured for all 
vehicles at the scene of the crash, but any 
deviation from the recommended pressures, 
although recorded, was not coded and is not 
in the computer file. There was only one 
accident (189) in which an incorrect (very 
low) tyre pressure was thought to have been 
relevant, in that it probably contributed to 
the driver losing control of his car on a 
bend, and to the eventual rollover. 

Suspension 

The most common defect, in the legal sense, 
was the fitting of modified wheels which 
increased the wheel track by more than 25mm. 
No accidents were thought to have been 
caused by this modification. The only 
relevant defect in this suspension group 
arose from an incompetently executed 



modification to the rear springs, which 
came adrift and caused the car to roll 
over (Accident 291) . 

Steering 

Five of the six steering defect cases 
involved the fitting of small steering 
wheels with one case (Accident 237) being 
assessed as a relevant defect. The other 
type of steering defect was excessive play 
in the steering box but the one case in 
this type was not a relevant factor in that 
accident . 

Miscellaneous Relevant Defects 

There were three miscellaneous relevant 
defects, plus the one case in which low 
tyre pressures were relevant. In one 
accident (121) the windscreen wiper 
operating mechanism had been removed before 
the accident. This was rated as a possible 
causal factor because we could not be 
certain that it was actually raining at 
the time of the accident, rather than at 
about that time. In the second of these 
three accidents an opaque plastic strip 
across the top of the windscreen of a car 
probably was a factor in the driver not 
noticing a Stop sign which was set well to 
the left of his central field of view 
(Accident 053), and in the third case an 
oil-soaked distributor was a probable 
cause of a car stalling as the driver 
attempted a right turn across oncoming 
traffic (Accident 012) . 

4.2.4 DEFECTS BY AGE OF VEHICLE 

Table 4.6 lists the age distributions of 
all of the cars in this sample and of those 
cars which had a relevant defect and any 
defect. 

The proportion of cars that have 
one or more defects increases with the age 
of the car, as shown in Table 4.7, which 
is based on the data of Table 4.6. This 
trend is statistically significant (Z = 3.6, 
p < 0.001, see Snedecor and Cochran, 1967, 
Section 9.11). The trend for the proport- 
ion of relevant defects is somewhat more 
marked (Table 4.7), but this result is not 
statistically significant (Z = 1.55, 
p = 0.12). 

4.2.5 I D E N T I F I C A T I O N  OF DEFECTS BY THE 

POL-ICE 

Only a small proportion of the drivers 
whose cars had a relevant defect were 
aware or subsequently learnt of the con- 
tribution the defect played in the accident. 
This failure to learn from their experience 
is related to the fact that none of the 
cars with relevant defects were issued with 
defect notices by the investigating police 
officer. Less than 50 per cent of the 386 

cars were recorded by the police on the 
accident report form as having been inspec- 
ted, and in only two cases were the police- 
identified defects relevant to the 
causation of the accidents. 

4 . 2 . 6  COMPARISON WITH DEFECT RATES I N  

OTHER STUDIES 

A study in Indiana of the role of vehicle 
defects in accidents (Institute for Res- 
earch in Public Safety, 1973a) found that 
vehicle defects or failures were found to 
have definitely played a causative role 
in not less than six per cent of the 
accidents investigated and to have 
probably played a role as "either causal 
or severity-increasing factors" in not 
less than 14 per cent of the accidents. 

The defect rate in these accident- 
involved vehicles was compared with the 
rate for a control sample of vehicles 
whose owners responded to a mass advertis- 
ing campaign and brought their vehicles 
in to a centrally-located inspection 
facility. In general, the accident 
involved vehicles did have a higher 
proportion of defects than did the vehicles 
in the control sample but the differences 
were not consistently in the one 
direction and were not large in most cases 
(Institute for Research in Public Safety, 
1973b). On page 48 of the second volume 
of the final report on the Indiana study 
(1973b) the observation is made that 
"With respect to several components of 
well established safety significance, the 
outage rates among both the accident and 
the general population were excessively 
high, indicating the need for either more 
frequent or more effective PMVI" (Periodic 
Motor Vehicle Inspection). By this 
reasoning there was little to be gained 
from comparing the accident and the 
control groups if "excessively high" 
defect rates among the accident vehicles 
and the control vehicles would be that 
more effective motor vehicle inspection 
would have little effect on the accident 
rate. 

An in-depth study conducted in 
Melbourne (Consultative Council on Road 
Accident Mortality, 1978) found that in 
a sample of accidents to which an 
ambulance was called there were two 
accidents out of 166 (1.2 per cent) in 
which "defects in cars were highly probably 
causative" and nine accidents (5.4 per 
cent) "where defects are possibly 
causative" (ibid, p.77). The correspond- 
inq percentages based on the 304 accidents 
in the Adelaide in-depth study were 1.0 
per cent and 5.3 per cent. These results 
do not suggest that there is a need for 
more rigorous motor vehicle inspection 
programs. 



TABLE 4 . 6 :  INCIDENCE AND RELEVANCE OF DEFECTIVE CARS BY AGE OF CAR 

Age o f  C a r  ( y e a r s )  

L e s s  t h a n  o n e  y e a r  

1 

2  

3 

4  

5  

6  

7 

8 

9  

1 0  

11 

1 2  

1 3  

1 4  

15  

16+  

Unknown 

Wi th  R e l e v a n t  
D e f e c t  

Wi th  Any 
D e f e c t  (B) 

T o t a l  

T o t a l  (C) 

1 6  

3  2 

3  1 

2 7  

3  5 

2  3 

3  2  

3  1 

2 4  

1 9  

1 6  

2  6  

2  3  

1 4  

1 0  

4  

1 8  

5 

R a t i o  
B/C ( % I  

6  

3  8  

2  6  

4  8  

2 0  

2  6  

5 6  

5 5 

2 9  

68 

4  4  

54 

4 3  

64 

8  0  

1 0 0  

67 
* 

Note :  ' V e h i c l e  n o t  i n s p e c t e d  f o r  d e f e c t s .  

TABLE 4 . 7 :  INCREASE I N  PROPORTION OF DEFECTIVE CARS WITH AGE OF CAR 

Number o f  C a r s  
Age o f  C a r  Wi th  R e l e v a n t  Wi th  Any T o t a l  ~ a t i o  R a t i o  

( y e a r s )  D e f e c t  (A) D e f e c t  ( B )  (C) A/C(%)  B/C(%)  

L e s s  t h a n  5 5 5 9  1 6 4  3 .0  3  6  

5 t o  less t h a n  1 0  7  5 0  1 2 2  5.7 4 1 

1 0  o r  more  7  57 9  5 7 . 4  6  0  --- 
T o t a l  1 9  166  3 8 1  5.0 4  4  



4 . 3  THE CAR:  V E H I C L E  FACTORS I N  I N J U R Y  

C A U S A T I O N  

This Section contains information on the 
frequency with which various components or 
objects in the car injured the occupants. 
More detailed discussions of some aspects 
are included in Section 4.4 on the 
Australian Design Rules for Motor Vehicle 
Safety. 

The following information on the 
objects that were thought to have caused 
injury is based on the data recorded in 
the Crash Injury Data File. The identi- 
fication of such objects often was not a 
straightforward task and so provision 
exists in this code to record up to four 
objects contacted for each injury. In 
practice it was exceptional for more than 
two objects to be associated with one 
injury but the degree of confidence that 
the correct object had been identified 
varied from 'certain' through 'probablei 
to 'possible'. The last of these three 
ratings was assigned when the object 
recorded appeared to be the most likely 
cause of the injury but there was no 
clear evidence of such an association. 

Later in this Chapter, in the 
discussion of the performance of the 
Australian Design Rules in Section 4.4, 
more stringent criteria have been adopted 
and the cases that are reviewed in 
connection with each Rule are those in 
which there was evidence of an occupant 
havinq contiictecl the re1 evant object, 
regardless of whether or not an injury 
resulted. One consequence of these two 
approaches is that the number of times a 
qiven object was contacted usual]-y does 
differ in the data presented in the two 
Sections. 

4 . 3 . 1  O B J E C T S  C A U S I N G  I N J U R Y  

seats (mostly the back of the front seat). 
Seat belts were the fifth most common 
cause of injury, but in almost all of 
these cases there was reason to believe that 
the injuries so caused would have been 
replaced by other, more severe, injuries 
had the belt not been worn. The injuries 
from contact with the windscreen glass were 
also relatively ninor with some exceptions 
as noted later in this Section. Other 
occupants were thought to have been the 
direct cause of injury, as they were thrown 
against one another in the crash. The 
final cause of injury to be listed in 
Table 4.9, the header area, includes the 
internal sunvisors and the area above the 
windscreen. 

Objects Causing Severe Injuries 

Just over five per cent (48 out of 858) of 
the injuries sustained by the car occupants 
were rated as severe or worse using the 
Abbreviated Injury Scale (Committee on 
Medical Aspects of Automotive Safety, 1971). 
Concussion, with a period of unconscious- 
ness of more than 15 minutes, or a displac- 
ed fracture of a long bone, such as a 
tibia, are both rated as severe injuries on 
this scale. 

Table 4.10 lists the objects which 
were known to have caused severe injuries. 
The 48 such injuries were inflicted on 28 
car occupants who were involved in a total 
of 25 accidents. The instrument panel was 
the Icadinq cause of severe injuries, with 
the ranking of other causes being similar to 
that in Table 4.9. The number of occupants 
injured is listed in Table 4.10, and it can 
be seen that some of them received more 
than one severe injury, as exemplified by 
the five injuries for one person in the row 
labelled 'Penetrating objects: other 
vehicle'; this other vehicle was a deisel 
rail car. 

Table 4.8 lists the objects struck, when 
known, for the 858 injuries sustained bv 4 . 4  THE A U S T R A L I A N  D E S I G N  RULES FOR 

-.8 

the 347 injured car occupants who were 
injured (out of a total of 738 car 
occupants). In some cases more than one 
object was contacted; this Table lists 
the first object struck except when it was 
obvious that the injury was caused by the 
second object. The number of contacts 
listed in each row of Table 4.8 includes 
all three of the confidence levels noted 
above, with the number of those that were 
rated as 'possible' being shown again 
separately in parentheses. 

Forty-seven per cent of the objects 
struck were located at the front of the 
passenger compartment-, 19 per cent at the 
sides and 22 per cent were interior 
furnishings, including seat belts, but not 
counting other occupants who were struck. 

The leading causes of injury, taken 
from Table 4.8, are listed in Table 4.9. 
The instrument panel was the most frequent 
cause of injury, followed by the doors 
(including the A, B and C-pillars) , the 
steering wheel and column and the front 

? W O R  V E H I C L E  S A F E T Y  

The Australian Design Rules for Motor 
Vehicle Safety (ADRs) specify performance 
requirements for certain safety-related 
components or systems in passenger cars 
and other motor vehicles. 

One of the main aims of the study 
was to assess the performance of the 
relevant ADRs. This does not mean that 
only information which was directly related 
to an ADR was collected, or that the 
examination of the cars was conducted 
solely with this aim in view (Sections 4.2 
and 4.3 of this report contain some of 
the more qeneral information on vehicle 
roadworthiness and crashworthiness). 
Furthermore, it is emphasised that this 
review of the performance of the ADRs is 
not intended to be a statistical 
evaluation of their effectiveness, but 
rather a summary of observations made on 
their performance in serious accidents in 
a metropolitan area. 



TABLE 4 . 8 :  OBJECTS CAUSING INJURY TO CAR OCCUPANTS 

Frequency of Injury 
Number of % of Total 
Injuries Known Objects 

General Location 
or Type of Object Specific Object Contacted 

Front of Passenger 
Compartment: Instrument Panel: 

upper 
middle 
lower 
beneath 
specific area not known 
ash tray 
control knobs and levers 
glove compartment 
ventilation outlets 
radio 

Add-on radio, tape deck, air 
conditioner, etc. 

Parcel tray 

Parking brake: frontal location 

Transmission selector level 

Steering : wheel 
column 
specific area not known 

Windscreen 

Sunvisors and/or header area 

Hardware: specific item not known 

Inside 
Compar 

Passenger 
tment : Front seat/s: back 

cushion 

Head restraint/s 

Seat belt: webbing 
hardware 

Flying glass 

Loose object 

Other occupant 

Continued .... 



TABLE 4.8 - continued 
Frequency of Injury 

General Location Number of % of Total 
or Type of Object Specific Object Contacted In juries Known Objects 

Sides of Passenger 
Compartment: Surface of side interiors 

Window: glass 
frames 

Arm rests 12 1 . 7  

Hardware 3 0.4 

Roof of Passenger 
Compartment: Roof side rails 

Roof 2 0.3 

Floor of Passenger 
Compartment: Foot controls 

Floor 5 0.7 

Console 1 0.1 

Parking brake, floor mounted 1 0.1 

Rear of Passenger 
Compartment : Rear window glass 

Rear window header area 1 0.1 

Exterior surface 
of case vehicle: Bonnet 

Side roof rail (exterior) 2 0.3 

Penetrating objects: Other vehicle 9 (2) 1.3 

Non-vehicular object 4 0.6 

Other Vehicle: Side exterior 1 0.1 

Ground (road surface) : 16 2.3 

Other than the above: 4 0.6 

No contact: 11 - 

Object not known: 156 - 
Total 8 58 100.0~ 
- -- 

Notes: ' Possible contacts are shown again in parentheses, as well as in row total. 
' Column percentages do not sum to 100.0 because of rounding errors. 



TABLE 4 . 9 :  LEADING CAUSES OF INJURY TO CAR OCCUPANTS 

Cause of Injury 

Instrument panel 

Doors and side interior 

Steering assembly 

Front seats 

Seat belts 

Windscreen 

Side windows 

Other occupants 

Per Cent of All Known 
Objects Struck 

Header area 1.6 

Other objects 15.2 

Total Known 100.0 



General Location or 
Type of Object 

Front of Passenger 
Compartment : 

Inside Passenger 
Compartment: 

Sides of Passenger 
Compartment : 

Roof of Passenger 
Compartment: 

Exterior Surface 
of Case Vehicle: 

Penetrating objects: 

Other vehicle: 

Object not known: 

Total 

Specific Object Contact 

Instrument Panel: 
upper 
lower 

Steering: wheel 
column 

Windscreen 

Front seats: back 

Seat belt: webbing 
hardware 

Surface of side interiors 

A-pillar 

Bonnet 

Side roof rail (exterior) 

Other vehicle 

Non-vehicular object 

Side exterior 

Frequency of Severe Injury 
Number of % of Total Number of 
Injuries Known Objects Occupants 

Note: ' AIS 2 3. 



4.4.1 ADR 1: REVERSING SIGNAL LAMPS 

The. -inte.wLion of, tkul A u A l a l i a n  V u - i g n  
R u l e .  Lh t o  heqUAJte f i g h  at the. f i ~ i  

of, a v e h i c l e  which wW. wafin pe.dutti.an{i 
and o t h e ~  fioad uvui t h a t  thr ve.hicle. 
Li, about  t o  move 04 iUi moving i n  the. 
f i e v e ~ ~ e .  ciUie.ftA.on, and nA-ich d L n g  the, 
h o w  of, d m k n ~ l i :  uliU. cml t h e  dfu.vvi  
i n  h.s.vvu-i.ing manoe.uvfiu . 

Effective date: I January, 1972. 

(The effective dates listed refer to 
passenger cars and passenger car deriv- 
atives. ) 

The number of cars fitted with reversing 
lamps is shown in Table 4.11 together with 
the number that were subject to the 
requirements of ADR 1. There were no 
accidents in the study in which the 
presence or absence of reversing lamps was 
a relevant factor. In Accident 188 a 
1967 Toyota Crown reversed out from a 
private driveway onto a poorly lit arterial 
road. The Toyota was hit by a car which 
was approaching from its left. The 
reversing lights on the Toyota were not 
operative, but it was unlikely that, had 
they been illuminated, the driver of the 
other car would have been able to see them 
because they would not have been visible 
from the side. The ADR does not require 
that reversing lamps be visible in any 
direction other than directly to the rear. 
There may be a case for requiring side 
marker lamps to be fitted to cars, as in 
the United States under Federal Motor 
Vehicle Safety Standard (FMVSS) 108. 

4.2.2 ADR 2: DOOR LATCHES AND HINGES 

The. inte-&on of, thUi At~itn.aLLan V u - i g n  
Rde -Us t o  bpecA.& .̂eqiuAeme.wU 60% 
bide. doofi L o c h  and b-ofe. dooh heXe.ivtion 
component& Â¥in&cU.n L a t c h u ,  kinged, 
and o thv i .  buppofil ing mean&, t o  mi.nim'Uie. 
t h e ,  LikcÂ£<.hoo 4 occupants> b u n g  
th rown  f,fiom a v e h i c l e  cu, a 4 e ~ u H  of, 
impac t .  

Effective date: 1 January, 1971. 

Table 4.12 lists the number of cars that 
were subject to ADR 2. The frequencies 
of latch and hinge failures and claimed 
compliance with ADR 2 are shown in 
Table 4.13 for two types of loading: 
cases in which the car was hit on the 
side but not on the door, the loading 
on the latch and hinges being due to the 
inertia of the occupant and, in some 
cases, also to deformation of the body 
shell or interior of the car, and for 
direct impacts on the outside of the door. 
In each category in Table 4.13 in which 
latches or hinges failed, those cars that 
complied with ADR 2 had lower failure 
rates than those that pre-dated the 
introduction of this ADR, even though many 
of the cars in the latter group were 
fitted with latches and hinges which 

appeared to be similar to those on ADR 2 
cars. 

Hinge Failures 

The seven cases of hinge failure among the 
pre-ADR 2 cars included one case in which 
the upper hinge assembly was torn away 
from the B-pillar, four failures of one 
hinqe (three upper and one lower, all on 
left hand front doors) and two failures 
of both hinges. 

The two cases in which both hinges 
failed involved Morris Mini 850 sedans. 
These two cars were first registered in 
1962 and 1966 and were the only Minis which 
were hit on the door in the accidents in 
the study. Figure 4.1 shows one of these 
doors after it had been struck from the 
side by a heavy motorcycle (Accident 038). 
The upper hinge was broken off and the 
lower hinge was torn away from the door 
panel. The latch, which incorporated no 
longitudinal restraint, separated and the 
door was completely detached from the car. 

~ l l  but one of the single hinge 
failures resulted from severe side impacts. 
The exception was a case in which a minor 
side impact by another car fractured the 
lower hinge on the left rear door of a 1967 
Ford Prefect. The higne failed at the 
point of its attachment to the B-pillar 
(Accident 012, Fiqure 4.2) . 

The single case of a hinge failure 
on an ADR 2 car occurred when a 1976 VK 
Valiant sedan was struck on the left side 
by a 1962 EJ Holden sedan (Accident 187). 
The cars were aligned at right angles to 
each other on impact and the Valiant 
was travelling considerably faster than 
the Holden (72 km/h and 45 km/h respective- 
ly, from computer reconstruction of the 
collision using the SMAC program 
(Simulation Model for Automotive Collisions; 
McHenry, 1971). Figure 4.3 shows that the 
deformation of the side of the Valiant was 
greater longitudinally than laterally, and 
so the loading on the lower hinqe of the 
rear door, from the front bumper bar of the 
Holden, was primarily parallel to the side 
of the car. The resulting fracture of the 
hinge is shown in Figure 4.4. 

Latch Failures: No External Impact on Door 

No ADR 2 latches failed in cars struck on 
the side when there was no direct impact 
on the outside of the door, but four pre- 
ADR 2 latches released in collisions of 
this type. In each of these four cases 
the person sitting adjacent to the opened 
door was ejected from the car. Two of 
these persons were seriously injured: 

AcCA.de.nt 0 8 3 :  an intersection 
collision between a 1959 Austin 
Lancer and a 1965 Toyota Crown. 
The front of the Austin hit the 
left side of the Toyota near the 
front wheel, and the Austin was 
rotated anti-clockwise. The 



TABLE 4.11: NUMBER OF CARS WITH REVERSING LAMPS AND SUBJECT TO ADR 1 

Reversing Lamps 

Yes 

Yes 

Yes 

NO 

Subject to ADR 1 

Yes 

No 

Not known 

No 

Number of Cars 

119 

131 

14 

122 

Total 

TABLE 4.12: NUMBER OF CARS SUBJECT TO ADR 2 

Subject to ADR 2 

Yes 

No 

Not known 

Number of Cars 

142 

231 

13 

Total 

TABLE 4.13: PERFORMANCE OF DOOR LATCHES AND HINGES BY TYPE OF LOADING 

AND ADR 2 COMPLIANCE 

Door Component Type of Loading' ADR 2 Compliance 
Yes No 

Latch 

Hinges 

From inside car (0/45)l - (4/76) 5.3%3 
From outside car (3/49) 6.1% (33/85) 38.8% 

From inside car (0/4512 - (0/76) - 
From outside car (1/49) 2.0% (7/8 5 8.2% 

Notes: ' Data relate only to doors which were subjected to impact loading. 
Number of failures (of latch or hinges, as listed) divided by the 
number of loaded doors. 

Per cent failed. 



FIGURE 4.1: Hinge f a i l u r e s  and l a t c h  separa t ion  (Accident 038) 

FIGURE 4.2: 

Lower hinge f rac tu red  a t  point  
of attachment t o  B-pi l la r  
(Accident 012) 



FIGURE 4 .3:  

Damage r e s u l t i n g  from a r i g h t  
angle  c o l l i s i o n  with another  
c a r  (Accident 187, s e e  a l s o  
Figure 4.4) 

FIGURE 4.4:  

F rac tu red  lower hinge on 
r e a r  door (see a l s o  
F igure  4.3) 



Austin driver's door came open and 
the driver was thrown out and 
crushed between the sides of the 
two cars as they came together, 
pivoting about the initial impact 
areas. The driver sustained con- 
cussion, and a crushed chest, with 
rib fractures, a right pneumo- 
thorax and pulmonary contusion, and 
fractures of the right wrist and 
clavicle. 

AcCA.de.& 126: another intersection 
collision, this time between a 1971 
VW Beetle and a 1965 HD Holden 
sedan. The Volkswagen was struck 
on the right rear wheel. The 
driver's door came open and he was 
ejected, receiving fractures of 
three ribs and a stable chip- 
fracture of vertebra D9, together 
with facial abrasions, when he hit 
the road surface. 

The remaining two cases of failure 
of a pre-ADR 2 latch and consequent 
ejection also occurred in intersection 
collisions (Accidents 170 and 220). The 
latch failures were in another Austin 
Lancer and VW Beetle. A child was eject- 
ed through the right rear door of the 1962 
Austin, and the left front passenger in the 
1965 Volkswaqen was ejected throuqh the 
left door. They both sustained abrasions 
and contusions and one was concussed. 

The door latches on the two Austins 
incorporated a form of longitudinal 
restraint, which failed. The Volkswaqens 
were early models which lacked any provis- 
ion for longitudinal restraint in the door 
latches. 

Latch Failures: External Impact on Door 

The latch failed, or separated, on 3 per 
cent of the 85 doors on pre-ADR 2 cars 
that were struck in a collision with an- 
other vehicle or with a fixed object 
(Table 4.13), whereas the corresponding 
failure rate for ADR 2 cars was six per 
cent of 49 doors. This difference in 
proportion failed is most unlikely to have 
arisen by chance (Chi square = 14.1, 
p < 0.001). 

Because of their relevance to recent 
design practice the three failures of ADR 2 
latches are presented here in detail: 

AccA.de.& 169: An ADR 2 latch on a 
1975 Ford Cortina TD separated, 
without sustaining significant 
damage, when the trailing edge of 
the driver's door was struck by 
the left front corner of a 1969 HK 
Holden sedan. The Holden approach- 
ed the Cortina at an angle of about 
4 5  from the rear at a closing speed 
of about 35 km/h. There was 
considerable deformation of the side 
of the Cortina (Figure 4.5 with the 
driver's door being forced inwards 
through the door opening, the un- 
damaged latch having separated 
(Figure 4.6). The latch was in 

locked position and there was no 
apparent deformation of either the 
door striker or the latch. 

The possibility of the latch being 
opened by the deformation of the rod 
connecting the latch release lever to 
the interior door handle was consider- 
ed, but rejected on the grounds that 
if this had occurred the latch would 
have been found in the open position. 
Further examination of the latch 
revealed a small area of deformation 
on the outer corner of the fixed latch 
plate that engages the door striker. 
The nature of this deformation suggest- 
ed that the door latch had become dis- 
engaged from the striker by moving 
inwards. The possibility of this 
occurring was checked and it was found 
that the design of the latch permitted 
about 15O of rotation (in an anti- 
clockwise direction) from the normal 
closed position (as shown in Figure 
4.6). This rotation occurred as the 
latch moved inwards, towards the centre 
of the car, relative to the striker 
mounted on the B-pillar and it result- 
ed in separation of the latch without 
damage to the latch components. This 
mode of release can only occur when, 
as in this crash, the door is forced 
inwards through the door opening. 
The driver of the Cortina sustained 
fractures of the right side of his 
pelvis. He was wearing an inertia 
reel seat belt and the reel had locked, 
as intended, in the impact. 

Accxde& 230: Separation occurred 
between the main body of the driver's 
door latch and that part of the latch 
that carries the longitudinal load 
when a 1976 Chrysler Galant GC sedan 
was struck on the driver's door by a 
1972 Holden HQ sedan (Figure 4.7) . 
The left hand corner of the Holden 
struck the middle of the driver's 
door on the Galant, with the Holden 
approaching from the rear of the 
Galant at an angle of about sixty 
degrees. The estimated speeds of 
these cars on impact were 25 km/h for 
the Galant and 50 km/h for the Holden, 
with the resultant impact velocity 
being about 40 to 45 km/h. 

The extent of the intrusion into the 
passenger compartment is shown in 
Figure 4.8, whilst evidence of the 
severe longitudinal load can be seen 
in the amount of deformation of the 
door striker mounting plate (Figure 
4.9) . The four slots through which 
the staked attaching lugs of the 
keeper plate were pulled are shown in 
Figure 4.10. The keeper plate 
(Figure 4.11) was found at the accident 
site about 15 metres away from the 
vehicle. 

The door retention system failed at the 
sheet metal of the C-pillar in the third 
case involving failure of an ADR 2 door 
latch (Accident 173) . 

Accide& 173: A 1975 Chrysler Lancer LA 
sedan was proceeding through an inter- 



FIGURE 4.5: Deformation of side of Ford Cortina in a two-car 
collision (Accident 169, see also Fig. 4.6) 

FIGURE 4.6: Separation of door latch without significant damage 
to the latch (see Fig. 4.5) 



esulting from a two-car collision. 
aration of door latch (Accident 230, 

ures 4.8 to 4.11) 

FIGURE 4.8: Extent of intrusion of damaged door 
(see Figures 4.7 to 4.11) 



FIGURE 4.9: 

Deformation o f  s t r i k e r  
mounting p l a t e  (See 
F igures  4.7 t o  4.11) 

FIGURE 4.10: 

S l o t s  through which t h e  
s t aked  a t t a c h i n g  lugs  o f  
t h e  keeper p l a t e  were 
p u l l e d  (See Figures  
4.7 t o  4.11) 



FIGURE 4.11: 

Keeper p l a t e  detached 
from l a t c h  (See 
F igures  4 .7  t o  4.10) 

FIGURE 4.12: Deformation r e s u l t i n g  from a c o l l i s i o n  wi th  
a HQ Holden sedan ( ~ c c i d e n t  1733 See a l s o  
F igures  4.13 t o  4.15) 



s e c t i o n  when a  1973 Holden HQ sedan,  
which had been w a i t i n g  t o  make a  
r i g h t  t u r n ,  moved o f f .  The r i g h t  
hand f r o n t  c o r n e r  o f  t h e  Holden 
s t r u c k  t h e  Lancer on t h e  d r i v e r ' s  
door  i n  t h e  r e g i o n  of  t h e  A - p i l l a r .  
A s  t h e  v e h i c l e s  came t o g e t h e r  t h e  
de format ion  extended t o  t h e  r i g h t  
hand r e a r  door  o f  t h e  Lancer and 
t o  t h e  c e n t r e  of  t h e  bonnet  of  t h e  
Holden. The impact  speed of  t h e  
Lancer was s t a t e d  t o  have been 55 
km/h. The impact speed o f  t h e  
Holden was n o t  known b u t  i n  view of  
t h e  s t a n d i n g  s t a r t  b e f o r e  t h e  r i g h t  
t u r n  was commenced and t h e  s m a l l  
amount of  damage t o  t h e  Holden ( i t  
was d r i v e n  o f f  immediate ly ,  and 
i d e n t i f i e d  l a t e r  by t h e  p o l i c e ) ,  
i t  i s  e s t i m a t e d  t h a t  i t s  speed on 
impact would n o t  have been q r e a t e r  
t h a n  20 km/h. 

The de format ion  of t h e  r i g h t  hand 
s i d e  of  t h e  Lancer i s  shown i n  
F i g u r e s  4.12 and 4.13. The l a t c h  
i t s e l f  on t h e  r i g h t  hand r e a r  door  
d i d  n o t  s e p a r a t e  ( i . e .  t h e  s t r i k e r  
was r e t a i n e d  i n  t h e  l a t c h )  b u t  t h e  
s t r i k e r  p l a t e  was t o r n  from t h e  
body s h e e t  m e t a l  t o  which i t  was 
a t t a c h e d  ( F i g u r e s  4.14 and 4.15) . 

E j e c t i o n  Through S i d e  Doors 

S i x  c a r  occupan t s  were comple te ly  e j e c t e d  
t h r o u q h  a s i d e  door, .I I 1  < I S  o consequence 
of  c o l l i s i o n s  a t  i n t e r s e c t i o n s  (Tab le  4.14) . 
One o t h e r  pe r son  was p a r t i a l l y  e j e c t e d  
t h r o u g h  a  s i d e  d o o r ,  a g a i n  i n  a n  i n t e r -  
s e c t i o n  c o l l i s i o n .  The f i v e  c a r s  invo lved  
were  a l l  produced b e f o r e  ADR 2  was i n t r o -  
duced.  Two o f  them, b o t h  A u s t i n  Lancers ,  
had a  form of l o n g i t u d i n a l  r e s t r a i n t  
i n c o r p o r a t e d  i n t o  t h e  door  l a t c h e s .  The 
remain ing  t h r e e  had l a t c h e s  which l acked  
any  l o n g i t u d i n a l  r e s t r a i n i n g  d e v i c e .  
T a b l e  4.14 l i s t s  i n f o r m a t i o n  on t h e  
l o c a t i o n  and d i r e c t i o n  O F  t h e  impact on 
e a c h  c a r ,  t h e  s e a t i n g  p o s i t i o n  of  t h e  
e j e c t e d  occupan t  and t h e  door  which open- 
ed .  Only one of  t h e s e  o c c u p a n t s  had a  
s e a t  b e l t  a v a i l a b l e  ( t h e  d r i v e r  i n  
Acc iden t  083) and t h a t  b e l t  was n o t  worn. 
The e j e c t e d  d r i v e r s  i n  A c c i d e n t s  083 and 
126 s u s t a i n e d  c r i t i c a l  and s e v e r e  i n j u r i e s ,  
r e s p e c t i v e l y .  I n  Acc iden t  083 t h e  d r i v e r  
was c r u s h e d  between t h e  two c a r s  a s  t h e y  
slammed t o g e t h e r  a f t e r  t h e  i n i t i a l  impact .  

D i s c u s s i o n  

The i n f o r m a t i o n  p r e s e n t e d  i n  t h i s  
S e c t i o n  i n d i c a t e s  t h a t  ADR 2  door  l a t c h e s  
and h i n g e s  were l e s s  l i k e l y  t o  f a i l  i n  
t h e s e  a c c i d e n t s  t h a n  were t h o s e  t h a t  were 
f i t t e d  t o  pre-ADR 2 c a r s .  Fur the rmore ,  
t h e  one  f a i l u r e  of  an ADR 2  door  h inge  and 
t h e  t h r e e  ADR 2  l a t c h  f a i l u r e s  (Tab le  4.13) 
a l l  o c c u r r e d  a s  a  consequence of  a  d i r e c t  
e x t e r n a l  impact  on t h e  d o o r ,  a  l o a d i n q  
c o n d i t i o n  t h a t  t h e  ADR i s  n o t  in tended  t o  
meet .  N e v e r t h e l e s s ,  l a t c h  o r  h i n q e  f a i l -  
u r e  c a n  i n c r e a s e  t h e  r i s k  of  e j e c t i o n  and 

t h e r e b y  i n c r e a s e  t h e  r i s k  of  s e v e r e  o r  
f a t a l  i n j u r y .  The e x t e n t  of  t h e  e f f e c t  on 
i n j u r y  s e v e r i t y  of  t h e  g r e a t e r  i n t r u s i o n  
i n t o  t h e  passenger  compartment r e s u l t i n g  
from t h e  r e l e a s e  of a  door  l a t c h  ( a s  i n  
Acc iden t  189)  is less w e l l  e s t a b l i s h e d  
b u t  t h e r e  is  l i t t l e  doubt  t h a t  t h e r e  i s  a  
p o s i t i v e  a s s o c i a t i o n  between i n j u r y  sever -  
i t y  and t h e  d e g r e e  of  i n t r u s i o n  (eg:  Hart -  
emann, F . ,  Thomas, C . ,  Foret-Bruno, J . Y . ,  
Henry, C . ,  Fayon, A . ,  and T a r r i e r e ,  C., 
1 9 7 6 ) .  T h e r e f o r e  t h e s e  f a i l u r e s  of  l a t c h e s  
and h i n g e s  shou ld  be  of concern.  

The f a i l u r e  o f  t h e  C o r t i n a  door  
l a t c h  (Acc iden t  169)  does  appear  t o  b e  due 
t o  a  d e s i g n  c h a r a c t e r i s t i c  t h a t  c a n  r e a d i l y  
be modi f i ed .  While r e c o g n i z i n g  t h a t ,  a t  
some s t a g e  a s  t h e  l o a d i n g  due t o  a  
c o l l i s i o n  i n c r e a s e s ,  some components of  t h e  
s i d e  s t r u c t u r e  of t h e  c a r  a r e  l i k e l y  t o  
f a i l ,  t h e  two o t h e r  l a t c h  f a i l u r e s ,  t o  a  
C h r y s l e r  G a l a n t  (Acc iden t  230) and a  
C h r y s l e r  Lancer (Acc iden t  173) a r e  worthy 
of  f u r t h e r  i n v e s t i g a t i o n  t o  de te rmine  
whether  t h e  mode of f a i l u r e  might be  
e l i m i n a t e d .  A s i m i l a r  comment a p p l i e s  t o  
t h e  f a i l u r e  of  a  door  h inge  on a  V a l i a n t  
sedan (Acc iden t  187)  . 

I n  summary, t h e  a c c i d e n t s  i n v e s t i -  
g a t e d  r e v e a l e d  no i n a d e q u a c i e s  i n  door  
l a t c h e s  o r  h i n g e s  t h a t  complied w i t h  ADR 2  
and t h a t  were s u b m i t t e d  t o  t h e  t y p e  of  
l o a d i n g  env i saged  by t h e  i n t e n t  of  ADR 2. 
The f a c t  t h a t  f a i l u r e s  d i d  occur  under  
o t h e r  l o a d i n g  c o n d i t i o n s  i n d i c a t e s  t h a t  
ADR 2 d o e s  n o t  s o l v e  t h e  problem of such  
Ciiilures ( i t  was n o t  in tended  t o  do s o )  and 
s o  f u r t h e r  i n v e s t i g a t i o n  of t h e  f requency ,  
mechanism and consequences  of l a t c h  and 
h inge  f a i l u r e s  o f  t h i s  t y p e  i s  recommended. 

4 . 4 . 3  ADR 3 :  SEAT ANCHORAGES FOR MOTOR 
VEHICLES 

E f f e c t i v e  d a t e :  1 J a n u a r y ,  1971. 

The number of  c a r s  i n  t h e  s t u d y  t h a t  were 
s u b j e c t  t o  ADR 3  is  l i s t e d  i n  Tab le  4 .15.  

T h i s  ADR i s  based  on t h e  Uni ted 
S t a t e s '  S t a n d a r d  FMVSS No. 207 and t h e  
Economic Commission o f  Europe (ECE) Reg- 
u l a t i o n  No. 17 .  FMVSS No. 207 i n  t u r n  i s  
based on t h e  S o c i e t y  of  Automotive Engin- 
e e r s  (SAE) Recommended P r a c t i c e  f o r  Motor 
V e h i c l e  S e a t i n g  Systems (SAE J 8 7 9 b ) .  I t  
a p p e a r s  t h a t  ADR 3  i s  i n  e f f e c t  an endorse -  
ment of  what was a l r e a d y  recommended 
p r a c t i c e  w i t h i n  t h e  au tomobi le  i n d u s t r y .  
T h i s  recommended p r a c t i c e ,  and ADR 3,  d o e s  
n o t  appear  t o  a l l o w  f o r  load ing  c o n d i t i o n s  
on s e a t s  and s e a t  anchoraqes  t h a t  a r e  
commonly encounte red  i n  a c c i d e n t s .  

The compl iance  t e s t  r e q u i r e m e n t s  of  



FIGURE 4 . 1 3 :  Top view of damage t o  ca r  shown i n  Figure 4 . 1 2 .  

FIGURE 4 . 1 4 :  
Sheet metal torn  from body by 
s t r i k e r  p l a t e  o f  door l a tch  
(See Figures 4 . 1 2  t o  4 . 1 5 )  

FIGURE 4 . 1 5 :  
View of s i de  of s t r i k e r  p l a t e  
(See Figures 4 . 1 2  t o  4 . 1 4 )  



TABLE 4 - 1 4 ;  EJECTION THROUGH S IDE DOORS 

Ejected Occu~ant 
Seated Door 

Position Opened 
Accident 
Number 

Make and 
Year of Car 

Impact 
Location Direction 

Degree of 
Ejection 

Both left 
doors 

From left 

From right 

Morris 
Oxford 
1956 

Driver Left 
front 

Partial 

Austin 
Lancer 
1959 

Right front 
mudguard 

Driver Right 
front 

Total 

Rear Right 
seat rear 

Total 

Rear Right 
seat rear 

Total 

Driver Right 
front 

Total VW Beetle 
1971 

Right rear From right 

From left Austin 
Lancer 
1.962 

Left rear Rear Right 
seat rear 

Total 

VW Beetle 
1965 

Left front 
mudguard 

From left Front Left 
left front 

Total 

TABLE 4 . 1 5 :  NUMBER OF CARS SUBJECT TO ADR 3 

Subject to ADR 3 Number of Cars 

Yes 

No 

Not known 13 

Total 386 



ADR 3 specify that the seat structure and 
the seat anchorages should be able to with- 
stand the inertia force generated by the 
seat assembly during a 20g impact in the 
fore or aft direction. No provision is 
made for other loads that often are 
imposed on the seat in front or rear 
impacts (with the exception of a clause 
relating to seat belts that are anchored 
to the seat structure). These loads may 
derive from the movement during the col- 
lision of unrestrained occupants or lug- 
gage, for example, and in the case of a 
rear impact from the inertia of the 
occupant of the seat. The situation is 
potentially worse in station wagons and 
panel vans which provide cargo areas 
immediately behind the passenger compart- 
ment but are only required to provide a 
seat assembly with enough strength to 
prevent it from collapsing under its own 
inertia load in a severe collision. 

In order to assess the performance 
of seat assemblies in the collision con- 
figuration that is ad.dressed by ADR 3 the 
incidence of seat back failure (either 
bending or collapse) was tabulated for 
cars that were damaged on the front or 
rear of the vehicle. In a frontal impact 
belt usage by the driver was noted to 
allow for the possibility that a seat belt 
might effectively have restrained the 
forward movement of the seat back as well 
as the forward movement of the driver. 
The presence or absence of an unrestrained 
occupant in the right rear seat, behind 
the driver, was also noted. 

Seat Back Failure in Frontal Impacts 

Table 4.16 lists the frequency with which 
the back of the driver's seat was bent 
forwards in collisions in which the front 
of the car was damaged (excluding collis- 
ions with pedestrians, pedal cyclists and 
motorcyclists). 

Table 4.16 also contains information 
on belt usage by the driver, occupancy and 
belt usage for the seat behind the driver, 
and whether or not the vehicle manufactur- 
er claimed compliance with ADR 3 ('claimed 
compliance' is referred to here because, 
for the reason noted in the discussion of 
the derivation of ADR 3, it is likely that 
many of the pre-ADR cars were designed to 
SAE J879b and hence would have complied 
with ADR 3). 

From Table 4.16 it can be shown that 
the percentage of seat back failures among 
otherwise undamaged seats in frontal 
impacts was less (6.7 per cent of 45 cases) 
among the ADR 3 cars than among the pre- 
ADR 3 cars (12.7 per cent of 7 9  cases). 
This difference in failure rates, although 
not statistically significant (Chi square 
= 1.09, 1 d.f., p > 0.25) is closely 
associated with a greater difference in 
the proportion of cases in which an unres- 
trained rear seat occupant was present. 
The ADR 3 cars had an unrestrained rear 
seat occupant present in 6.7 per cent of 
the 45 cases but the corresponding 
percentage for the 79 pre-ADR 3 cars was 

20.2. This difference in rear seat 
occupancy is important because the 
presence of an unrestrained occupant in 
the seat behind the driver was the best 
predictor of failure of the back of the 
driver's seat in a frontal impact (eg: 
Figure 4.16). When there was no unres- 
trained rear seat occupant present the back 
of the driver's seat was bent forwards in 
4.8 per cent of the 105 cases whereas the 
added load imposed on the driver's seat 
by a rear seat occupant being thrown against 
it resulted in failure of the seat back in 
42.1 per cent of the 19 such cases. 
(This difference is highly significant 
statistically; Chi square = 24, p < 0.001). 
This suggests that there was little or no 
difference in the performance of ADR 3 
and pre-ADR 3 cars with regard to the rel- 
ative frequency with which the driver's 
seat back was bent forwards in frontal 
impacts, a result that would be expected 
from the derivation of ADR 3. 

Belt usage by the driver appears to 
have had little effect on the incidence of 
seat back failure, although the number of 
cases of failure is small. Considering 
only cases in which there was no unres- 
trained occupant seated behind the driver 
and ignoring any differences, however 
slight, that may exist between ADR 3 and 
pre-ADR 3 cars in this regard, 4.6 per 
cent of the seat backs were bent forward 
in the 65 cases in which the driver was 
belted and 5.0 per cent in the 40 cases in 
which the driver was not restrained. 
(Belt usage throughout this discussion and 
in Table 4.16 is listed for those occupants 
for whom adequate information was available. 
In the absence of adequate information the 
case has been omitted.) 

Seat Back Failure in Rear Impacts 

Twenty cars were struck on the rear, two 
of them by motorcycles. Table 4.17 
lists the number of occupied front seating 
positions for 18 of these cars (excluding 
the two that were struck by motorcycles), 
the frequency of failure of the seat back 
and claimed compliance with ADR 3. 

The percentage of seat backs that 
failed was higher among the pre-ADR 3 cars 
than among those in the ADR 3 group (eight 
failures in ten cases and eight in 14 res- 
pectively). However the number of cases 
is small and there was an indication that 
the pre-ADR 3 cars were involved in more 
severe collisions. The mean estimated 
impact speeds were 42 km/h (for the pre- 
ADR 3 group) and 26 km/h. One ADR 3 
car, a 1971 Valiant Charger, had the 
reclining mechanism welded so as to fix the 
driver's seat in a normal driving position. 
This had been done because the seat back 
failed in normal use. The back of the 
passenger's seat in this car rotated back- 
wards in the crash but the driver's seat 
back remained in place. 

Damage to Seat Anchorages 

Table 4.18 lists the failure rates of seat 



TABLE 4.16: FAILURE OF DRIVER'S SEAT BACK IN FRONTAL IMPACTS: 

CONTROLLING FOR BELT USAGE, REAR SEAT OCCUPANCY 
AND COMPLIANCE WITH ADR 3 

ADR '! Pre-ADR 3 ..-. - 

Rear seat occupant1 : Yes No Yes No 
Driver belted2 : Y e s N o Y e s N o  Y e s g Y e s N o  Total 

Seat Damage: 

Seat not damaged 2 1 33 6 3 5 29 32 Ill 

Seat back bent forward - - 23 1 2 63 1 1 13 

Adjusters damaged - - - - - - 1 1 2 

Adjusters separated - - - - - 1 - 1 2 

Mountings separated - - 1 - - - 2 1 4 
- - - -  - - - -  

Total 2 1 36 7 5 12 33 36 132 

Notes: ' Unrestrained occupant in rear seat behind driver. 
Cases in which belt usage was not confirmed are excluded. 

Includes one case in which seat adjusters were also damaged. 

TABLE 4.17: SEAT BACK FAILURE IN REAR IMPACTS BY ADR 3 COMPLIANCE 

Seat Back 
Occupied Seat Performance ADR 3 Pre-ADR 3 Total 

Driver ' s ' No failure 
Bent back 

Left front No failure 1 - 1 

Passenger's Bent back 2 1 3 

Total 11 10 2 1 

Notes: Performance of seat back not recorded in one case. 

' Includes one seat that had been modified (see text). 



FIGURE 4.16: Damage to front seat of 1968 XY Ford Falcon following 
collision with a tree. Seat loaded by unrestrained 
rear seat occupants (Accident 236). 

FIGURE 4.17: 

Electronic organ in 
the cargo area of a 
Holden panel van 
pushed the seat back 
forwards in a frontal 
collision (Accident 
066, see also Figure 
4.18) 



anchorages for front, side and rear impacts 
for ADR 3 and pre-ADR 3 cars. "Failure" 
of a seat anchorage here refers to any 
damage to the seat adjustment mechanism or 
separation of the seat from the floor, 
either at the mountings or at the seat 
adjustment. The compliance test for ADR 
3 does not require that the seat adjust- 
ment mechanism be functional after the 
test but damage to this mechanism is list- 
ed here as failure of an anchorage because 
it can impede the extrication of an injured 
person from a car. 

There are two general conclusions 
that are suggested by the data in Table 
4.18: the failure rate of seat anchorages 
was greater in side impacts than in front 
or rear impacts and the ADR 3 cars appear- 
ed to have lower overall failure rates 
than did the pre-ADR 3 cars (this latter 
difference may be partially attributable 
to other factors, as discussed below). 
Furthermore, in side impacts the anchor- 
ages of the seat adjacent to the impact 
were more likely to be damaged than were 
those of the seat on the far side. 
However, considering only the failure rates 
for the driver's seat, the ADR 3 cars had 
higher seat anchorage failure rates in 
three of the four impact location classes. 

The difference in the overall fail- 
ure rates is strongly influenced by the 
results for the relatively large number of 
cases in the frontal impact category and 
yet that category contains only two 
driver's seat anchorage failures in the 
ADR 3 group and 14 in the pre-ADR 3 group. 
AS noted in the discussion of seat back 
failures, the presence of an unrestrained 
rear seat occupant can greatly increase 
the loading on the front seat in a frontal 
collision. This information is presented 
in Table 4.16 for most of the 16 anchorage 
failure cases and it can be seen that, in 
the absence of an unrestrained rear seat 
occupant, there was less difference in the 
ADR 3 and pre-ADR 3 seat anchorage failure 
rates (5.6 per cent and 8.7 per cent 
respectively) than was indicated by Table 
4.17. 

Examples of Seat Failures 

The discussion of forward bending of the 
seat back emphasised the importance of the 
loads imposed by unrestrained occupants in 
the rear seat. In three accidents the 
front seat was loaded by an object being 
carried behind it. Figure 4.17 shows the 
extent of forward bending of the back of 
the front seat of a 1972 HQ Holden panel 
van (Accident 066) . The 17 year old male 
driver sustained a bruised chest and a 
sprained neck when an electronic organ 
pushed the seat back forwards in a frontal 
collision. The driver was wearing a seat 
belt. The extent of the damage to the 
front of the car is shown in Figure 4.18. 

While the rearward bending of a 
seat back in a rear impact may not in it- 
self be injurious the resulting lack of 
effective restraint from a seat belt may 
expose the occupant to injury in a subse- 

quent collision. This occurred in Accident 
029 in which a 1970 Fiat 124 coupe was 
struck in the rear by a 1972 HQ Holden one- 
ton utility. The rear of the Fiat was 
severely damaged (Figure 4.19) in this 
collision which was followed almost 
immediately by a frontal collision with a 
Torana sedan that was in front of the Fiat, 
both cars being initially stationary wait- 
ing to turn right at a T-junction. 

The driver of the Fiat, a 40 year 
old male, was wearing a static 3-point 
seat belt. When the seat back gave way 
(Figure 4.20) the sash of the belt slipped 
from across his chest to across his abdomen 
(Figures 4.21 and 4.22) . This meant that 
when his car crashed into the car in front 
his upper torso was no longer restrained 
and he was thrown forwards, diagonally 
across the car (Figure 4.23) . He struck 
his head on the window sill of the passen- 
ger's door and came to rest lying head 
downwards in the passenger's footwell, 
with the seat belt still around his lower 
torso. He sustained severe concussion 
with residual neurological complications. 
This case is also reviewed in the discuss- 
ion of the design rule relating to seat 
belts (ADR 4 to 4C). It has been 
presented here to emphasise the fact that 
the value of a seat belt as a restraining 
device is dependent on the integrity of 
the seat in a collision. 

Summary: ADR 3 

As noted in the introduction to this review 
of the data relating to ADR 3, the rule 
does little more than to require that all 
manufacturers comply with a level of per- 
formance that was recommended practice in 
the automobile industry before the rule 
was introduced. This in itself would not 
be an adverse criticism of the rule if the 
recommended level of performance was 
adequate. The frequency of seat failures 
in the rarely-severe collisions involving 
cars in the accidents in this study 
indicates that there is a need for a 
revision of the adequacy of the level of 
performance required by this Design Rule. 

4.4.4 ADR 4, 4A, 4B AND 4C: SEAT BELTS 

Effective dates: 
4: Front seats, 1 January, 1969 

Rear seats, 1 January, 1971 
4A: 1 January, 1974 
4B: 1 January, 1975 
4C: 1 January, 1976 



TABLE 4.18: SEAT ANCHORAGE FAILURE RATES BY POINT OF IMPACT 
AND ADR 3 LISTING 

Point of ADR 3 Seat Anchorage Failure Rate ( % ) '  Number of 
1mpac t' Listing Driver's Seat Passenger's Seat Cars 

Front ADR 3 3.0% 
pre-ADR 3 12.2 

Driver ' s ADR 3 38.5 
side pre-ADR 3 29.4 

Passenger's ADR 3 20.0 
side pre-ADR 3 19.2 

Rear ADR 3 16.7 - 12 ( 11.2) 
pre-ADR 3 12.5 - 16 ( 9.2) 

Total ADR 3 9.3 5.6 107 (100.0) 

Total : pre-ADR 3 15.5 12.1 174 (100.0) 

Notes: ' Excludes rollovers, miscellaneous and secondary impacts and 
collisions with pedestrians, pedal cycles and motorcycles. 

Separation of mountings or adjusters, or damage to adjusters. 

Percentage of relevant ADR or pre-ADR total. 

TABLE 4.19: SEAT BELT AVAILABILITY BY LEGISLATIVE REQUIREMENT 

Seat Belt 
Availability 

Never fitted 

Belt removed 

Belt unusable 

Belt fitted 
and usable 

Unknown 

Total 

Legislative Requirement 
S.A. (1967) ADR 4 ADR 4A ADR 4B ADR 4C 

Notes: ' No seat belts required before 1967. Anchorages required from 
30 June, 1964. 

Number in parentheses refers to left front passenger seating 
position if different from driver's. 

Belt fitted but no seat for left front passenger in one car. 



FIGURE 4.18: 

Extent of damage 
to Holden panel 
van in Accident 
066 (see Figure 
4.17) 

FIGURE 4.19: Extent of damage to Fiat 124 coupe in Accident 029 
(see also Figures 4.20 to 4.23) 

64. 



FIGURE 4.20: Damage to back of driver's seat Accident 029 
(See Figures 4.19 and 4.21 to 4.23) 

FIGURE 4.21: Approximate normal seating position for driver 
in Fiat 124 coupe (See Figures 4.19 to 4.23) 



FIGURE 4.22: Approximate p o s i t i o n  of d r i v e r  following rearward 
movement of s e a t  back i n  r e a r  impact (See Figures 
4.19 t o  4.23) 

FIGURE 4.23: 

Approximate pos i t ion  
of d r i v e r  during 
f r o n t a l  c o l l i s i o n  
following a r e a r  
impact ( see  Figures 
4.19 t o  4.22).  
Seat  b e l t  was cu t  
t o  r e l e a s e  in jured  
d r i v e r ;  it i s  
shown here  joined 
with cord t o  
i l l u s t r a t e  loca t ion  
of  b e l t .  



ADR 4 required the fitting of seat belts 
incorporating non-detachable upper torso 
restraint. The Rule was modified, in 
ADR 4A, to require a dynamic rather than a 
static test and to ensure that the buckle 
remained at the side of the body. ADR 4B 
contained several new requirements, of 
which the most obvious was that the belts 
for the driver and left front passenger 
should incorporate emergency locking 
retractors. With the introduction of 
ADR 4C these retractors were required to 
have two sensing devices, one actuated by 
the forces acting on the vehicle and the 
other by the force applied to the belt 
(one sensing device was permitted by ADR 
4B). Subsequent amendments to ADR 4C 
addressed the strength of a belt assembly 
when the strap is fully extended and pro- 
hibited the use of non-locking retractors, 
among other items. A description of the 
requirements at each stage of this Design 
Rule is contained in the specifications for 
the Rule and, in summary form, in Milne 
(1979). 

Seat Belt Availability and Usage 

In South Australia, under legislation con- 
tained in the Road Traffic Act, passenger 
cars first registered after 1 July, 1964 
were required to be fitted with seat belt 
anchorage points for the driver and the 
left front passenger. Two anchorage 
points, for a lap belt, satisfied the 
requirements of the legislation. From 
1 January, 1967, passenger cars being 
registered for the first time were required 
to be fitted with seat belts in these two 
seating positions. Again, the type of 
belt was not specified but three-point 
belts were the most common type. This 
legislation, together with favourable 
publicity for seat belts, resulted in belts 
being fitted to many cars in South Australia 
well before the introduction of ADR 4 in 
January, 1969, as shown in Table 4.19. 

Before examining vehicles with seat 
belts it is of interest to note the 
occupants for whom a belt system was not 
available. Table 4.20 shows the distri- 
bution by year of vehicles which had never 
been fitted with belts or had belts which 
had been removed or damaged. As expected 
belt availability in the earlier cars was 
low. Only 35 per cent of the cars manu- 
factured before 1964 were fitted with a 
usable seat belt. The incidence of belt 
removal was distributed fairly evenly over 
the period 1961 to 1971, while damaged 
seat belts were more often found in the 
earlier (pre 1966) vehicles. 

Belts No Longer Available or Usable 

There were several cases where effective 
seat belts were no longer available in cars 
in which they had formerly been effectively 
functioning. As shown in Table 4.21 these 
fall into three categories, cases where 
belts had been removed, belts with defect- 
ive hardware and belts which were no longer 
usable. The latter category refers to 

cases where half the belt had been removed, 
tongues or anchor plates were missing, or 
belts were not anchored to the vehicle. 
The three instances of defective hardware 
were found in cars involved in Accidents 109 
and 122. The 1962 Volkswagen 2 door sedan 
in Accident 109 was fitted with Hemco lap- 
sash seat belts in the driver and left front 
passenger positions. The buckles of both 
belts were marked 10/62 and neither would 
retain the tongue when an attempt was made 
to engage the tongue in the buckle. The 
car carried no left front passenger at the 
time of the accident and it appears highly 
probable that the driver's belt was not 
worn. The driver sustained minor injuries 
to the forehead, knee and ankle. 

In Accident 122, a Renault 16 TL 
was fitted with a compliance plate dated 
6/72 and indicating compliance with ADR 4. 
Lap-sash seat belts were fitted to four 
outboard seating positions and a lap belt 
was fitted to the rear centre position. 
The defective buckle was found at the left 
front position and was marked BW 2B2, the 
defect being non-retention of the tongue 
by the buckle. The buckle was dismantled 
and the inability to retain the tongue was 
found to be due to the failure of a spring 
element which is designed to keep the latch 
plate in engagement with the tongue. This 
spring element can be seen at the centre of 
the buckle in Fig. 4.24, the lower right 
arm of the component being missing. The 
belt assembly was not worn by the occupant 
and, according to the driver, had been 
broken for some months. 

Belt Failure 

The only case of a seat belt failing during 
a collision occurred when a 1959 Volkswagen 
two-door sedan was struck from the left 
side at the front (Accident 239). The 
stitching securing the driver's belt to 
the floor anchorage failed allowing the 
belt to run through the loop. Subsequent 
analysis revealed that the strength of the 
Nylon 66 stitching had been degraded prior 
to the collision. This is consistent with 
the spillage of acid on the stitching and 
it may be relevant to note that in this 
model of car the battery was situated 
beneath the rear seat on the right hand 
side. Despite this failure the driver was 
uninjured. 

Belt Availability and Usage for each 
Seating Position 

Table 4.22 shows the seat belt availability 
and usage patterns for the six principal 
seating positions. Belts were commonly 
fitted for the driver (85.2 per cent) and 
left front passenger (81.8 per cent) but 
were less frequently fitted in other 
positions (32.4 per cent) . Of the 14 
occupants seated in the centre of the front 
seat only four had belts available. 

The wearing rate, when a belt was 
available, was considerably greater for 
the drivers (79.1 per cent) than for the 
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T A B L E  4 . 2 1 :  NUMBER OF B E L T S  REMOVED, UNUSABLE OR D E F E C T I V E  BY 

S E A T I N G  P O S I T I O N  

Reason for Seating position' 
Unavailability 

of Belt Driver Passenger Passenger Passenger Passenger Total 

Belt Removed 9 

Belt Unusable 5 

Defective Hardware 1 

Note: ' Not necessarily occupied at the time of the accident. 

T A B L E  4 . 2 3 :  ADR COMPLIANCE AND SEAT B E L T  USAGE BY D R I V E R  

Seat Belt Usage by Driver 
ADR Belt Available 

epliance Usage Confirmed Belt Worn Belt Not Worn % Belts Worn 

Pre-ADR 7 3 4 7 2 6 64.3 

ADR 4 & 4A 115 9 7 18 84.3 

ADR 4B & 4C 2 8 2 7 1 96.4 - 
Total 216 17 1 4 5 79.1 

T A B L E  4 . 2 4 :  ADR COMPLIANCE AND SEAT B E L T  USAGE BY L E F T  FRONT PASSENGER 

Seat Belt Usage by Left Front Passenger 
ADR W ~ v a i l a b l e  

compliance Usage Confirmed Belt Worn Belt Not Worn % Belts Worn 

Pre ADR 3 5 2 3 12 65.8 

ADR 4 & 4A 3 9 22 17 56.5 

ADR 4B & 4C 15 13 2 86.7 

Total 8 9 5 8 3 1 65.1 



TABLE 4.22: SEAT BELT AVAILABILITY AND USAGE BY POSITION OF OCCUPANT 

-- 
Position of Occupant 

Seat Belt Status All occupants 

Driver Centre front Left front Right rear Centre rear Left rear 
passenger passenger passenger passenger passenger 

Total % Total % Total % Total % Total % Total % Total % 

Belt available 327/384 85.2 4/14 28.5 144/176 81.8 12/40 30.0 8/30 26.7 22/58 38.0 517/702 73.6 

Belt usage not confirmed 111/327 33.9 1/4 25.0 55/144 38.2 2/12 16.7 5/8 62.5 6/22 27.3 180/517 34.8 

Belt worn 
.I 

171/216 79.1 1/3 33.3 58/59 65.1 2/10 20.0 0/3 - 3/16 18.7 235/337 69.7 
o Belt not worn 45/216 20.8 2/3 66.6 31/89 34.8 8/10 80.0 3/3 100.0 13/16 81.3 102/337 30.0 

Overall wearing rate 171/273 62.6 1/13 10.0 58/121 47.9 2/38 5.3 0/25 - 3/52 5.7 235/522 45.0 

- - Belt worn 
Total-usage not confirmed 



FIGURE 4.24: Components o f  de fec t ive  buckle of a s e a t  b e l t  
f i t t e d  t o  a 1972 Renault 16TL. The H-shaped 
spr ing  has t h e  lower r i g h t  l eg  missing farrowed). 
(Accident 122: 

FIGURE 4.25: Overhead view of damage t o  Mazda involved i n  
Accident 061 (See Figures 4.26, 4.64) 



left front passengers (65.1 per cent), 
which was in turn greater than for the 
remaining positions (18.8 per cent). It 
is possible that passengers in the centre 
front and rear seating positions were 
accustomed to not having a belt provided 
and hence were not in the habit of using 
it when seated in those positions. In 
addition, the decision of rear seat 
passengers not to fasten the belt 
provided could be influenced by the lack 
of obvious potentially injurious hardware 
directly in front of them. 

These results are comparable with 
those of the seat belt survey conducted 
in the Adelaide metropolitan area in 
1976 (Road Traffic Board, 1976). The 
belt availability for drivers was 84.9 per 
cent which is similar to that found in 
this study (85.2 per cent). However the 
Road Traffic Board figures for belt usage 
by drivers with belts available was 90.1 
per cent whereas that for this study was 
79.1 per cent and the corresponding 
percentages for passengers were 71.3 
per cent and 52.9 per cent respectively. 
It would appear an unfortunate fact that, 
for some reason, those who choose not to 
wear a seat belt are more likely to be 
involved in a vehicle accident. 

Effect of the ADRs on Seat Belt Usage and 
Mode of Wearing 

In the following comparisons ADRs 4 and 
4A have been grouped together since the 
main difference in these rules was the 
introduction of dynamic testing in ADR 4A 
and this was unlikely to have affected 
the acceptability of the belt to the user. 
In addition ADR 5 A ,  which dictated the 
geometry of the seat belt, was common to 
both these rules. Similarly ADR 4B and 
4C are grouped together, these rules 
requiring retractor belt systems for the 
two outboard front seating positions. 
A further requirement for these belt 
systems is that the belt should be able 
to be fastened with a one handed operation. 
Again the comfort of the belt system is 
dependent on the location of the anchorage 
points and a closer control of this 
design feature was provided through 
ADR 5B, which was introduced concurrently 
with ADR 4B. 

APR CompLiance. and S e a t  BeÂ£, Uiage 

The effect of the development in the 
design of seat belts through the intro- 
duction and revision of the ADRs on usage 
rates is shown in Tables 4.23 and 4.24. 
A Chi-square test on the data of Table 
4.23 (Chi-square = 16.6, df = 2, p<O.OOl) 
demonstrates that the driver belt wearing 
rate is not independent of the selected 
groupings (Pre ADR, ADR 4 and ADR 4A, 
ADR 4B and 4C). The same test on the 
data for left front passengers (Table 
4.24) does not give an adequate level of 
confidence to enable the same conclusion 
to be drawn (Chi square = 4.26, df = 2, 
p< 0.1) . However given the care which 
was taken to gather a representative 
sample, it would not be unrealistic to 

conclude that ADR 4B/4C/5B belt systems 
have a higher wearing rate than do the 
other groupings. 

APR. CompLULnce. and Mode. 06 W&ng 

TO examine further the possible benefits of 
the seat belt ADRs the mode of wearing is 
tabulated against the belt system groupings 
(Tables 4.25 and 4.26). In these Tables 
the wearing mode 'incorrectly' covers 
cases in which the belt was adjusted so 
that the buckle was located on the abdomen, 
three cases in which the webbing was twisted 
and one case in which a belt tidy (a non- 
locking webbing storage device) was fitted. 
In the other modes 'loosely' means that the 
occupant would have been assessed as being 
able to move the restrained shoulder forward 
between 50mm and 150mm. Movement less 
than 50mm was noted as 'correctly worn' 
and movement greater than 150mm was noted 
as 'very loosely worn'. 

From the data in Tables 4.25 and 4.26 
it can be seen that the ADR 4B, 4C 'inertia 
reel' belt was worn correctly in all cases 
whereas as few as 45 per cent of drivers 
having pre-ADR belts and no more than 
61 per cent of the corresponding left front 
passengers were wearing static belts 
correctly. 

Belt Characteristics and Occupant Injury 
Severity 

Occupant 7nj~n.q SevvuJtq b y  Be-f-t Uiage. and Mode o< 
Wemi t lg  

Table 4.27 shows the average injury severity 
for those who were known to have been wear- 
ing a seat belt and for those who were un- 
restrained. This shows that both drivers 
and left front seat passengers who wore 
belts were, on average, considerably less 
severely injured than were those who were 
unrestrained. In addition there is a pro- 
gression of increasing injury severity with 
an increasing degree of looseness of a 
static belt. In fact it appears that a 
car occupant who wears a static seat belt 
very loosely may be little or no better off 
than one who wears no belt at all. 

AUR CompLiance. and Inju~if SevVUJty 

The relative performance of the three 
groups of belts is shown in Table 4.28 in 
terms of the average level of injury sever- 
ity. Collisions with pedestrians, pedal 
cycles and motorcycles, which generally 
involve small impact forces, were excluded 
from this Table. The injuries sustained 
by those wearing inertia reel belts (ADRs 
4B and 4C) were, overall, less severe 
than those wearing static belts. This 
may have been because the former belts 
are self adjusting whereas the static belts 
were frequently worn loosely, this mode of 
wearing being associated with higher 
average injury severity (Table 4.27) . 

Most of the seat-belt induced injuries were 
minor abrasions or contusions to the front 
of the chest or abdomen but there were four 



TABLE 4.25: ADR COMPLIANCE BY MODE OF BELT WEARING BY DRIVER 

Mode of Belt Wearing by Driver 
ADR Worn Worn Worn Very Worn 

Compliance Correctly Loosely Loosely Incorrectly Total 

Pre-ADR 21 44.6% 14 29.7% 9 19.1% 3 6.3% 47 100% 

ADR 4 & 4A 56 57.7% 22 22.6% 10 10.3% 9 9.3% 97 100% 
ADR 4B & 4C 27 100% - - - - - - 27 100% 

Total 104 60.8% 36 21.1% 19 11.1% 12 7.0% 171 100% 

TABLE 4.26: ADR COMPLIANCE BY MODE OF BELT WEARING BY LEFT FRONT PASSENGER 

Mode of Belt Wearing by Left Front Passenger 
AD R Worn Worn Worn Very Worn 

Compliance Correctly Loosely Loosely Incorrectly Total 

Pre-ADR 14 60.8% 8 34.7% 1 4.3% - - 2 3 

ADR 4 & 4A 11 50% 5 22.7% 5 22.7% 1 4.5% 2 2 

ADR 4B & 4C 13 100% - - - - - - 13 

Total 38 65.5% 13 22.4% 6 10.3% 1 1.7% 58 



TABLE 4.27: SEAT BELT USAGE AND MODE OF WEARING BY AVERAGE INJURY SEVERITY 

Driver Left Front Passenger Total 

Belt Wearing Number Average Number Average Number Average 
lssl lssl ISS 

Worn correctly 103 1.5 38 1.2 14 4 1.4 

Worn loosely 3 7 2.2 13 2.4 50 2 .3  

Worn very loosely 19 3.5 6 6.2 2 5 4.1 

Worn incorrectly 12 2.4 1 0.0 13 2.2 

Total worn 
- 

Available, not worn 4 4 4.4 3 1 2.6 

No belt available 5 6 3.0 3 2 4.5 8 8 3.5 

Total not worn 100 3.6 6 3 3.6 163 3.6 

Note: I ISS is the Injury Severity Score which is the sum of the squares 
of the numerical ratings assigned to the three most severely 
injured body regions, using the Abbreviated Injury Scale (AIS) to 
rate the severity of each injury. 
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severe injuries that were caused by the 
belt system, albeit under unusual circum- 
stances in one case, and four injuries of 
moderate severity. 

The moderate injuries comprised 
two fractured sternums and two fractured 
clavicles. In each case the occupant was 
restrained by a static belt. Two of the 
cars involved are shown in Figures 4.27 
and 4.31. The drivers, both males in 
their early twenties, height 183 cm and 
weight about 70 kg, sustained a fracture 
of the right clavicle. A 22 year old 
female driver's sternum was fractured when 
a car that she was driving relatively slow- 
ly veered off the road and struck a tree, 
and a 92 year old woman received a similar 
injury when the car in which she was a 
passenger crashed into the car in 'front. 

The four severe injuries were 
inflicted on two drivers and one left 
front passenger. The 45 year old male 
driver (height 173 cm and weight 70 kg) 
of a 1961 Volkswagen sustained a fractured 
sternum, complicated by rib fractures, from 
the loading transmitted by the sash of a 
static 3-point belt when his car struck the 
side of an Austin 1800 that was performing 
a U-turn (Accident 016). There may also 
have been some chest contact with the rim, 
but not the hub, of the steering wheel. 

Figure 4.25 shows a 1969 Mazda 1200 
four-door sedan that turned right in front 
on an oncoming 1974 Chrysler Centura sedan 
(Accident 061). The driver of the Mazda, 
a 22year old male, height 170 cm and weight 
57 kg, was wearing a static belt firmly, 
but incorrectly, adjusted. The buckle was 
high up on his abdomen, as shown in Figure 
4.26, and the loads transmitted by the 
buckle and webbing tore the mesentery of 
the driver's small intestine and ruptured 
his spleen, which was later removed surq- 
ically. The driver was the owner of the 
car and normally wore the belt adjusted in 
this way (a form of adjustment that has 
largely been eliminated by the requirements 
of later ADRs) . 

Neither of the above two drivers 
(Accidents 016 and 061) sustained any 
other major injury. 

The remaining two severe injuries 
caused by a seat belt were to the left 
front passenger (a 21 year old male, 163cm 
tall and weight 62 kg) of a 1969 Holden HT 
station sedan that crashed into a steel and 
concrete utility pole (Accident 096, Fig- 
ures 4.27 to 4.29). The movements of this 
passenger in the crash were unusual because 
he had only a stub remaining of his left 
arm as a consequence of a birth defect. 
He was wearing a static lap-sash belt that 
was slightly loose in the lap section and 
with the sash very loose (the adjustment 
of the belt was deduced from impact loading 
marks on the webbing). The buckle was 
located on the right side of his abdomen, 
as evidenced by the imprint of the buckle 
on the surface of the abdomen after the 
crash (Figure 4.29). 

On impact, the passenger's upper 
torso slid from behind the sash of the 

belt because of the twisting effect of the 
unbalanced inertia of the right arm and the 
slackness of the sash of the belt. The 
sash then slid down onto the abdominal wall 
and the webbing slid through the tongue of 
the buckle assembly allowing the lap 
section of the belt to loosen and ride up 
onto the abdomen. The displacement of 
the belt in this manner resulted in 
fractures to the first lumbar vertebra 
(without neuroloaical involvement) and 
internal injuries (tears in the transverse 
mesocolon). The displaced belt also 
failed to prevent the passenger from striking 
his face on the dashboard, an impact that 
inflicted very severe facial injuries. 

The injuries sustained by the 
passenger in Accident 096 would have been 
prevented, or greatly reduced in severity, 
had the belt webbing not been free to run 
through the tongue of the buckle and loosen 
the lap section of the belt. In this 
particular case it can be argued that the 
belt assembly may have functioned well if 
the occupant had not lacked a normal left 
arm. However in Accident 029 a driver 
slipped from behind the sash of his belt and 
received very severe head injuries when the 
webbing slid through the tongue of the 
buckle and loosened the lap section of the 
belt (see Section 4.4.3 and Figures 4.19 
to 4.23). The belt systems involved in 
these two cases complied with ADR 4 but the 
running loop is an integral part of current 
inertial reel belt systems that comply 
with ADR 4C. Therefore there may be value 
in a review by the Advisory Committee on the 
Safety of Vehicle Design (ACSVD) of this 
aspect of ADR 4C. 

These cases of injuries caused by 
seat belts have been reviewed to point to 
the above potential weakness in the current 
ADR and as a reminder that seat belts 
reduce the severity of injury but do not 
necessarily afford complete protection. 
The extent to which they do reduce the 
level of injury severity is illustrated 
by the experience of the driver of a car 
that crashed into a utility pole in an 
accident (051, Figure 4.46) that was very 
similar to Accidents 094 and 096. In those 
two crashes (see Figures 4.27, 4.28, 4.31) 
the drivers were restrained by static 3- 
point belts. They both received a 
fracture of the right clavicle and facial 
injuries from striking the steering wheel. 
The driver in Accident 096 also fractured 
his left wrist on the steering-column-mount- 
ed gear level. The 32 year old female 
driver in Accident 051 was not wearing the 
available seat belt. She was thrown 
forward in the crash and struck the steering 
wheel (Figure 4.47) with her chest and the 
lower part of the instrument panel with her 
knees. She sustained fractures of the 
ankle and upper arm, multiple rib fractures 
that resulted in a flail chest, fractures 
of the facial bones and a fracture of the 
odontoid process in the cervical spine (a 
broken neck). The spinal fracture was 
without neurological involvement, largely 
because of highly-skilled emergency care 
by St. John Ambulance personnel at the 
scene of the crash. Overall, her injuries 
were much more severe than were those of 
the drivers who were restrained by seat 
belts in the two similar crashes. 



FIGURE 4.26: Incorrectly positioned buckle of seat belt 
worn by driver in Accident 061 (See Figures 
4.25, 4.64) 

FIGURE 4.27: Damage to car involved in frontal impact with 
utility pole (~ccident 096, See Figures 4.28, 
4.29) 



FIGURE 4.28: Overhead view of  damage caused by impact wi th  
u t i l i t y  po le  (Accident 096, See Figure 4.27 e t c . )  

FIGURE 4.29: Seat  b e l t  loading  marks t o  abdomen of  l e f t  f r o n t  
passenger (Accident 096, See F igures  4.27, 4.76) 



FIGURE 4.30: Damage to car involved in frontal impact with 
utility pole (Accident 094, See Figures 4.31, 
4.60) 

FIGURE 4.31: Yielding of the inner skin of the B-pillar 
seat belt anchorage (Accident 094, See 
Figure 4.30) 



ADR 5 A  AND 5 B ;  S E A T  B E L T  ANCHORAGE 

P O I N T S  AND S E A T  B E L T  ANCHORAGES 

The. i n t e n t i o n  of, this, AuVmJLia.n Ue^ign 
Rule. -Us t o  de.f,ine ~.tandaA.d.t, f,ofi bea t  b e l t  
ancho-tage. points, AO t h a t  beaX b e l t  
abbembUu may be. f , M y  b e u e d  t o  
the. v e h i h .  (ADR 5A) 

The . intent ion of, t i u b  A u b W M l n  U e . ~ i g n  
Rule A .to de.(i.ine ~ A i n d a h d ~  do& beat  be& 
ancho-tage points, -so t h a t  4ea.t b& 
o4bemb.U.u may be. a d e q u a t d y  b e e ~ f ~ e d  
t o  t h e  v e h i c l e  ~tfUlctuA.e. and wJUi 
me& comf,oVt he.q[UA-me.& Ln u c .  

(ADR 5B) 

Effective dates: 
5A: Front seats, 1 January, 1969 

Rear seats, 1 January, 1971 
5B: Both seats, 1 January, 1975 

The distribution of cars subject to ADR 5A 
or 5B is shown in Table 4.29. No cases 
were found in which the anchorage points 
had been unable to sustain the loading 
applied through the seat belt system. 

There was only one car in which 
there was obvious deformation of the seat 
belt anchorage points. This vehicle 
crashed into a reinforced concrete lamp 
standard (Accident 094, Figure 4.30). 
The anchorage for the sash of the belt was 
of a pre-ADR type and it was partially 
pulled away from the B-pillar (Figure 4.30). 
The driver, shown still in the car in 
Figure 4.31, had his belt adjusted loosely 
but the inertia loading on the sash was 
high enough to fracture his clavicle. He 
also struck his face on the rim of the 
steering wheel. The left front passenger 
was virtually uninjured, sustaining 
contusions across his torso from the 
webbing of the belt. 

Injuries Related to Anchorage Locations 

The two cases of severe injuries caused by 
a belt to the lower torso of a car occupant 
have been discussed in Section 4.4.4. In 
neither of these cases could it be inferred 
that the location of the lower anchorages 
was a significant factor in the causation 
of the injury to the lower torso. 

There were three cases of direct, if 
superficial, injury to the neck that may 
have been caused by the sash of a seat belt. 
However these cases were all side impacts 
and there were factors other than the 
location of the sash of the belt, and hence 
the location of the upper anchorage, that 
may have been important. 

4 . 4 . 6  ADR 6 :  D I R E C T I O N  TURN S I G N A L  LAMPS 

The. i n t e . n t i o n  of,  this, A~~ f , f yu t t i an  U u i g n  
Rule. -Us to Ape.&& the. he.q[UAeme.& f,ofi 
d - c A e d o n  -faiAn big& h p - s  w h k h  w i u .  
pfiovide. ade-qUCLte. ~titt~WLng t o  o t h a  fioad 
ue,u of, the. i n t e n t i o n  t o  p-fun a 

tuhn ing  manoeuvfie.. (The. mqmA.eme.& 
i n  f ie~pec- t  of, the. f i m  h p b  oAe O^Ao 
adequate. doh t o l p b  i^ed t o  MJW. pedu,ti\Jia.vUi 
and o t h a  w a d  urn that the. vehic le .  
-Us about t o  move. i n  the. f i ev rne .  cUAic^Lon.) 

Effective date: 1 January, 1973 

The number of cars that were subject to 
ADR 6 is shown in Table 4.30. 

There were no cases in which the 
failure or lack of conspicuity of car turn 
signals was noted as a causal factor. 

The number of cars involved in man- 
oeuvres in which turn signals should have 
been used is shown in Table 4.31 by ADR 6 
compliance. The percentage of ADR 6 cars 
involved in such manoeuvres (22 per cent) 
was almost the same as that of pre-ADR 6 
cars (18 per cent). This relatively in- 
sensitive comparison, therefore, does not 
indicate any meaningful difference between 
the performance of the turn signals on ADR 
6 and 

4 . 4 . 7  

Table 

pre-ADR 6 cars. 

ADR 7 :  H Y D R A U L I C  BRAKE HOSES 

The. i n t i n t i o n  of, t& AubttwJULa.n U a i g n  
Rule. liii t o  ~pecX.f,y t h e  paf,ohmance. 
fiquAAementf, 06 hydfwuU.c biake. ho-sa Â¥in 
motoh v n h i c l a  bo t h a t  t h e  >u^k of, f,culuAe. 
in ~ a v i c e .  w2.t be. m-C.mwcAe.d. 

Effective date: 1 January, 1970 

4.32 shows the number of cars in 
this study that were subject to the require- 
ments of ADR 7. 

No accidents were caused by the 
failure of brake hoses and the condition 
of the hoses when examined after the 
accidents did not indicate any potential 
sources of brake failure. However the 
climate and the topography of the study 
area is unlikely to severely test these 
components in normal service and the 
emergency stops that were attempted in 
these accidents were mostly from relatively 
low speeds. 

4 . 4 . 8  ADR 8:  S A F E T Y  GLASS 

The in te .n t i on  of,  this, A u W n  Ue^ign 
Rule. liii t o  -spe.ci& f i e .  peh f ,mance  
n.eq[UAementfi of, g h b  msid g h z i n g  i n  
motofi v e h c l i u  which will W U A i  
adequate v -c i i b^cXy  u n d a  n o W  
opatch ing condet-tore~, will ~ . ~ ~ M J T K - ~ H  
obbc.uMvU.on when bha-ue~ed ,  and will 
1W,nh-cAe. the.  LikeLLhood of, b h o u  i n j u h y  
if, an occupant coma i n  cowta.eX ut i th  
t h e  bfio ken g h b  . 
Effective date: 1 July, 1971 

ADR 8 is based on the Australian Standard 
for Safety Glass for Land Transport 
(AS Rl-1968, amended 1970). As such, it 
is likely that many cars manufactured 



T A B L E  4.29: D I S T R I B U T I O N  OF CARS SUBJECT T O  ADR 5 A  OR 5 B  

No anchorages fitted 3 0 

Subject to ADR 5A 112 

Subject to ADR 5B 56 

Anchorages fitted but not subject to 
ADR 5A or 5B 172 

Anchorages fitted but not known if 
subject to ADR 5A or 5B 16 - 

Total 386 

T A B L E  4.30: NUMBER OF CARS S U B J E C T  T O  ADR 6 

Subject to ADR 6 

Yes 

NO 

Not known 

Number of Cars 

9 6 

277 

13 

Total 

T A B L E  4.31: CARS T H A T  SHOULD HAVE HAD TURN S I G N A L S  O P E R A T I N G  

B Y  ADR 6 COMPLIANCE 

Manoeuvre Requiring Subject to ADR 6 
Turn Signals Yes No Total 

Yes 21 ( 22%) 51 ( 18%) 7 2 

NO 75 ( 78%) 226 ( 82%) 3 0 1 
- 

Total 96 (100%) 277 (100%) 373 



T A B L E  4 . 3 2 :  NUMBER OF CARS SUBJECT TO ADR 7 

Subject to ADR 7 

Yes 

NO 

Not known 

Total 

Number of Cars 

1 6 5  

208 

1 3  

3 8 6  

T A B L E  4 . 3 3 :  NUMBER OF CARS SUBJECT TO ADR 8 

Subject to ADR 8 

Yes 

NO 

Not known 

Total 

Number of Cars 

1 3 6  

2 3 5  

1 4  

- 
3 8 6  



b e f o r e  t h e  e f f e c t i v e  d a t e  noted above d i d  
comply w i t h  t h e  requ i rements  of ADR 8 .  
The number of c a r s  s u b j e c t  t o  ADR 8 i n  
t h e  s t u d y  sample i s  shown i n  Table  4.33. 

O p t i c a l  C h a r a c t e r i s t i c s  of Windscreen G l a s s  

There  w e r e  no r e p o r t s  o r  o t h e r  i n d i c a t i o n s  
o f  d i f f i c u l t i e s  w i t h  v i s i b i l i t y  due  t o  t h e  
o p t i c a l  c h a r a c t e r i s t i c s  of t h e  windscreen 
g l a s s ,  n o r  was t h e r e  any c a s e  i n  which a  
toughened g l a s s  windscreen s h a t t e r e d  b e f o r e  
t h e  c r a s h  ( b o t h  toughened and laminated 
s c r e e n s  c a n  comply w i t h  ADR 8 ) .  

Occupant Contac t  w i t h  t h e  Windscreen G l a s s  

A s  n o t e d  i n  t h e  i n t r o d u c t i o n  t o  S e c t i o n  4.3,  
t h e r e  i s  a  d i f f e r e n c e  between t h e  approach 
t o  t h e  i d e n t i f i c a t i o n  of o b j e c t s  c a u s i n g  
i n j u r y  ( reviewed i n  S e c t i o n  4.3) and t o  
t h e  i d e n t i f i c a t i o n  of o b j e c t s  s t r u c k ,  on 
which t h e  fo l lowing  a n a l y s i s  i s  based.  
There  a r e ,  o f  c o u r s e ,  c a s e s  i n  which an  
o b j e c t  i s  s t r u c k  and no i n j u r y  r e s u l t s .  
But t h e r e  a r e  a l s o  c a s e s  i n  which an  i n j u r y  
i s  s u s t a i n e d  w i t h  no c l e a r  evidence o f  
c o n t a c t  w i t h  any s p e c i f i c  o b j e c t .  I n  t h e s e  
l a t t e r  c a s e s  an  a t t e m p t  has  been made, i n  
S e c t i o n  4 .3 ,  t o  l i s t  t h e  most p robab le  c a u s e  
o f  t h e  i n j u r y .  I n  g e n e r a l  t h e r e  a r e  more 
i n j u r i e s  w i t h  no c l e a r  ev idence  of c o n t a c t ,  
t h a n  c o n t a c t s  w i t h  no a s s o c i a t e d  i n j u r y  
and s o  t h e  number of c a s e s  reviewed i n  t h i s  
S e c t i o n  i s  s m a l l e r  than  might o t h e r w i s e  be 
expec ted  from t h e  d a t a  i n  S e c t i o n  4.3. 

The c a s e s  i n  which occupant  c o n t a c t  
w i t h  t h e  windscreen cou ld  be e s t a b l i s h e d  
a r e  l i s t e d  i n  Tab les  4.34 t o  4.37, grouped 
by ADR 8  compliance and t h e  t y p e  of wind- 
s c r e e n  g l a s s ,  laminated o r  toughened. 
The number o f  c a s e s  i s  n o t  s u f f i c i e n t  f o r  
a  meaningfu l  comparison t o  be made of 
i n j u r y  r a t e s  b e a r i n g  i n  mind t h e  many 
f a c t o r s  t h a t  can a f f e c t  t h e  outcome of 
such impac ts .  The fo l lowing  review w i l l  
t h e r e f o r e  c o n c e n t r a t e  un a  d i s c u s s i o n  of 
s e l e c t e d  c a s e s  t h a t  r e l a t e  t o  t h e  c h a r a c t e r -  
i s t i cs  of  t h e  windscreen g l a s s .  

Toughened G l a s s  Windscreens 

There  were t h r e e  occupants  who were s e v e r e l y  
i n j u r e d  when t h e y  s t r u c k  a  toughened g l a s s  
windscreen .  

The l e f t  f r o n t  passenger  i n  a  1966 
Holden HD p a n e l  van s t r u c k  h i s  f a c e  on t h e  
s c r e e n  when t h e  c a r  h i t  a u t i l i t y  p o l e  
(Acc iden t  051, Table  4 . 3 6 ) .  The s c r e e n  
s h a t t e r e d  and t h e  u n r e s t r a i n e d  passenger  
c o n t i n u e d  fo rwards  and s t r u c k  h i s  f a c e  on 
t h e  u p t h r u s t  bonnet of t h e  c a r  ( F i g u r e  
4 . 4 6 ) .  Fragments of g l a s s  from t h e  
s h a t t e r e d  windscreen were i n t e r p o s e d  
between h i s  f a c e  and t h e  s u r f a c e  of t h e  
bonne t .  He s u s t a i n e d  m u l t i p l e  minor 
l a c e r a t i o n s  t o  h i s  f a c e  and s e v e r e  
c o n c u s s i o n .  The r e l a t i v e  c o n t r i b u t i o n  t o  
t h e s e  i n j u r i e s  o f  each of t h e  two impacts  
c a n n o t  b e  e s t a b l i s h e d  from t h e  a v a i l a b l e  

in format ion  b u t  t h e  f a c t  t h a t  t h e  s c r e e n  
s h a t t e r e d  and al lowed t h e  passenger  t o  
c o n t i n u e  forwards t o  t h e  second impact 
may, i n  so  doing,  have exacerba ted  t h e  
s e v e r i t y  of t h e  i n j u r i e s .  

The passenger  i n  Accident  051 
con t inued  on through t h e  p l a n e  of t h e  
windscreen when t h e  g l a s s  s h a t t e r e d .  
I n  f o u r  o t h e r  c a s e s  t h e  occupant  p ivo ted  
forwards  and downwards, s t r i k i n g  and 
break ing  t h e  windscreen g l a s s  w i t h  h i s  o r  
h e r  head. The o c c u p a n t ' s  f a c e  t h e n  
s t r u c k  t h e  jagqed edge of t h e  broken g l a s s  
t h a t  was r e t a i n e d  i n  t h e  frame of  t h e  
windscreen. F i g u r e  4.32 shows t h e  f a c i a l  
l a c e r a t i o n s  (one week a f t e r  t h e  c r a s h )  
r e s u l t i n g  from an impact o f  t h i s  t y p e  i n  
which an  u n r e s t r a i n e d  d r i v e r  moved forwards  
and t o  t h e  l e f t  when h e r  c a r  was s t r u c k  
from t h e  s i d e  a t  an i n t e r s e c t i o n  (Accident  
009, Table  4.36, F i g u r e  4 . 3 3 ) .  I n  
Accident  121 t h e  c a r  h i t  a  t r e e  and t h e  
u n r e s t r a i n e d  f r o n t  s e a t  passenger  s t r u c k  
h i s  f a c e  on t h e  b a s e  of t h e  windscreen 
frame a s  w e l l  a s  on t h e  r e t a i n e d  fragments  
of g l a s s  (Table  4.36, F i g u r e  4.34) . H e  
s u s t a i n e d  s e v e r e  f r a c t u r e s  o f  t h e  f a c i a l  
bones (zygoma) and e x t e n s i v e  and deep 
f a c i a l  l a c e r a t i o n s .  The l e f t  f r o n t  
passenger  i n  a  Leyland Marina had a  s i m i l a r  
exper ience ,  b u t  w i t h  less s e v e r e  i n j u r i e s ,  
when t h e  c a r  c rashed  i n t o  t h e  back of an- 
o t h e r  c a r  (Accident  115, Tab le  4.34) and 
t h e  d r i v e r  of a  C o r t i n a  t h a t  s t r u c k  t h e  
l e f t  s i d e  of a n o t h e r  c a r  i n  a  r i g h t - a n g l e  
i n t e r s e c t i o n  c o l l i s i o n  r e c e i v e d  m u l t i p l e  
f a c i a l  l a c e r a t i o n s  when h i s  head s h a t t e r e d  
t h e  toughened g l a s s  windscreen (Accident  
259, Table  4.34, F i g u r e  4 .35) .  

Although t h e  i n d i v i d u a l  f ragments  
of g l a s s  from a  s h a t t e r e d  toughened g l a s s  
windscreen a r e  u n l i k e l y  t o  b e  i n j u r i o u s ,  
t h e  c a s e s  d e s c r i b e d  above show t h a t  t h e  
s h a t t e r e d  sc reen  c a n  and d o e s  i n f l i c t  
e x t e n s i v e  f a c i a l  l a c e r a t i o n s .  Because a  
s h a t t e r e d  s c r e e n  cannot  p r e v e n t  t h e  s t r i k -  
i n g  occupant  from moving f u r t h e r  fo rwards ,  
o r  from moving downwards, t h e r e  i s  t h e  
a d d i t i o n a l  r i s k  of s u s t a i n i n g  f u r t h e r  
i n j u r y  from c o n t a c t  w i t h  t h e  jagqed edge 
of broken g l a s s  and/or  w i t h  t h e  edge of 
t h e  windscreen surround.  Accident  051 
a l s o  shows t h a t  t h e r e  is  a  r i s k  o f  p a r t i a l  
e j e c t i o n  under such c i rcumstances  fol lowed 
by impacts  w i t h  o b j e c t s  o u t s i d e  t h e  
passenger  compartment. 

Laminated G l a s s  Windscreens 

~ l t h o u g h  a  laminated g l a s s  windscreen i s  
l e s s  l i k e l y  t o  be p e n e t r a t e d  when s t r u c k  
than  i s  a touqhenecl s c r e e n  ( t h e r e  were no 
c a s e s  i n  which an occupant  p e n e t r a t e d  a  
laminated s c r e e n )  i t  may s e r v e  t o  r e d i r e c t  
t h e  s t r i k i n g  occupant  t o  a  subsequent  
impact w i t h  a n o t h e r  o b j e c t  i n s i d e  t h e  c a r .  
T h i s  happened i n  two of t h e  e i g h t  c a s e s  
l i s t e d  i n  Tab les  4.35 and 4.37 (Acc iden ts  
077 and 124) .  

I n  Accident  077 a  Toyota C e l i c a  
c r a s h e d  i n t o  an  oncoming c a r  t h a t  t u r n e d  
a c r o s s  i t s  pa th .  The d r i v e r ,  who probab ly  
was u n r e s t r a i n e d ,  s t r u c k  h i s  head on t h e  



TABLE 4 . 3 4 :  OCCUPANT CONTACT WITH ADR 8 TOUGHENED WINDSCREEN 

Car Occupant 
Acc . 

Make, Model Year Damage G l a s s  S e a t e d  P o s i t i o n  Be l ted  I n j u r y  from G l a s s  Contac t  

115 Marina 1972 S h a t t e r e d  L.F. passenger1  No Concussion,  f a c i a l  l a c e r -  
a t i o n s .  

122 R e n a u l t  16TL 1972 S h a t t e r e d  L.F. Passenger  No Facial l a c e r a t i o n s .  

163 T o r a n a L J  1972 None D r i v e r  Y e s  Head c o n t a c t  - u n i n j u r e d .  

193 G a l a n t  1973  one' L.F. Passenger  No Concussion. 

232 V a l i a n t  VH 1972 None L.F. Passenger  No Neck s p r a i n  

259 C o r t i n a  TC 1973 S h a t t e r e d  D r i v e r  No F a c i a l  l a c e r a t i o n  around 
l e f t  eye.  

301 Holden H J  1975 None L. F. Passenger  No Bru i sed  fo rehead .  

Note: ' L e f t  F r o n t  Passenger .  

Replacement windscreen.  

TABLE 4 . 3 5 :  OCCUPANT CONTACT WITH ADR 8 LAMINATED WINDSCREEN 

Car Occupant 
Acc . 
No. 

Make, Model Year Damage Sea ted  P o s i t i o n  B e l t e d  I n j u r y  from G l a s s  Contac t  G l a s s  

012 Mazda 808 1973 Cracked L.F. Passenger  No Bru i sed  fo rehead .  
i n n e r  
l a y e r  of  
g l a s s .  

077 Toyota  C e l i c a  1975 Cracked D r i v e r  unknown Concussion. 

124 Mazda 929 1974 Cracked D r i v e r  No Concussion ( s e v e r e )  ' 
124 BMW 3.0 si2 1972 None D r i v e r  Unknown Head c o n t a c t  - u n i n j u r e d .  

258 Datsun 120Y 1974 None L.F. Passenger  No Hand c o n t a c t  - u n i n j u r e d .  

Note: ' Subsequent  head c o n t a c t  w i t h  A - p i l l a r  was main c a u s e  of  i n j u r y .  

No compliance p l a t e  ( p r i v a t e l y - i m p o r t e d  v e h i c l e ) ;  compliance w i t h  
ADR 8 assumed h e r e .  



TABLE 4 . 3 6 :  OCCUPANT CONTACT WITH PRE-ADR 8 TOUGHENED WINDSCREEN 

Car Occupant 
Acc . 
No. Damage to Make, Model Year Ã£ Seated Position Belted Injury from Glass Contact 

Torana HB 

VW 1200 

Holden HD 

Morris 
OxÂ ord 

Valiant VF 

Holden EJ 

VW 1200 

Holden FB 

Holden HD 

Valiant AP5 

Karmann Ghia 

VW 1200 

Holden HR 

Holden EH 

Holden EJ 

Vauxhall 
Velox 

VW 1300 

None 

Shattered 

None 

Shattered 

None 

Shattered 

Shattered 

Shattered 

Shattered 

None 

None 

None 

None 

  one' 
None 

None 

None 

None 

None 

None 

L.F. Passenger 

Driver 

Driver 

L.F. Passenger 

Driver 

L.F. Passenger 

L.F. Passenger 

Driver 

L.F. Passenqer 

Driver 

L.F. Passenger 

Centre front 
Passenger 

Driver 

Driver 

L.F. Passenger 

Driver 

Driver 

L.F. Passenger 

Driver 

Driver 

No 

No 

Yes 

No 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Yes 
Loose 

No 

Yes 

Yes 
Loose 

NO 

No 

N 0 

NO 

Bruised forehead and 
strained neck. 

Severe facial lacerations. 

Concussion 

Severe facial abrasions.' 

Head contact - uninjured. 
Facial laceration. 

Fractures of facial bones 
and severe facial 
lacerations. 

Multiple minor facial 
lacerations. 

Minor facial laceration. 

Head contact - uninjured. 
Bruised forehead. 

Abrasion - forehead. 

Concussion. 

Concussion. 

Head contact - uninjured. 
Abrasion above right eye 
(sunglasses worn) 

Facial bruising. 

Bruised forehead. 

Concussion. 

Head contact - uninjured. 

Note: ' Subsequent contact between face and bonnet of car. 

Windscreen dislodged from frame. 



TABLE 4 . 3 7 :  OCCUPANT CONTACT WITH PRE-ADR 8 LAMINATED WINDSCREEN 

Car Occupant 
Acc . 

Make, Model Year Damage to Seated Position Belted Injury from Glass Contact 
Glass 

094 Rambler 1968  one' L.F. Passenger Yes Hand contact - uninjured. 
American 

119 Falcon XR 1968 Cracked Driver Yes Abrasion to right forearm. 

165 VW 1200 1960 Cracked Driver No Concussion 

Note: ' Classification of screen as laminated not confirmed. 



FIGURE 4.32: Fac ia l  l ace ra t ions  from s t r i k i n g  edge of broken 
g l a s s  i n  sha t t e red  toughened g l a s s  windscreen 
(one week a f t e r  the  crash)  (Accident 009, 
s ee  Figure 4.33) 

FIGURE 4.33: Damage t o  c a r  r e f e r r e d  t o  i n  Figure 4.32.  



FIGURE 4.34: Lower edge of  windscreen frame and re ta ined  fragments 
of sha t t e red  toughened g lass  s t ruck by face  of unres- 
t r a ined  f r o n t  sea t  passenger (glove box l i d  i s  open 
and g r i l l  i s  missing from plenum chamber i n  f r o n t  of 
the  windscreen) (Accident 121) 

FIGURE 4.35: Lacerations sustained on pene t ra t ing  toughened g lass  
windscreen (Accident 259, see  Figures 4.36, 4.52, 4.80) 



windscreen and s l i d  a c r o s s  t o  t h e  l e f t  
s i d e  of  t h e  c a r  where he  t h e n  s t r u c k  h i s  
head on t h e  s i l l  of t h e  l e f t  f r o n t  window. 
H e  was concussed by t h e s e  impacts .  

The d r i v e r  of  a  Mazda 929 coupe 
t u r n e d  r i g h t ,  a c r o s s  t h e  p a t h  of an oncom- 
i n g  c a r .  The c a r s  c o l l i d e d  and t h e  
r e s u l t i n g  damage t o  t h e  l e f t  s i d e  of t h e  
Mazda was e x t e n s i v e  ( F i g u r e  4 .37) .  The 
u n r e s t r a i n e d  d r i v e r  s t r u c k  h i s  head on 
t h e  l amina ted  windscreen,  f r a c t u r i n g  t h e  
g l a s s  ( F i g u r e  4.38) . H i s  head t h e n  s l i d  
a c r o s s  t o  t h e  l e f t  u n t i l  it s t r u c k  t h e  
A - p i l l a r ,  which i n f l i c t e d  s e v e r e  l a c e r a t -  
i o n s  ( F i g u r e s  4.39 and 4 .40) .  

S e a t  B e l t  Wearing and Head Contac t  w i t h  
t h e  Windscreen 

Almost a l l  o f  t h e  c a s e s  o f  head c o n t a c t  
w i t h  t h e  windscreen invo lved  occupants  who 
were n o t  wearing a  s e a t  b e l t .  I n  t h e  
i n s t a n c e s  i n  which a  b e l t e d  occupant  was 
concussed by such an  impact  e i t h e r  t h e  
s t a t i c  b e l t  was worn l o o s e l y  o r  t h e  wind- 
s c r e e n  was u n u s u a l l y  c l o s e  t o  t h e  d r i v e r  
(eg:  VW 1200) .  

Windscreen S t r u c k  by P e d e s t r i a n  o r  Pedal  
C y c l i s t  

There  were two c a s e s  i n  which a  windscreen 
was s t r u c k  by a  person o u t s i d e  t h e  v e h i c l e .  
A p e d e s t r i a n  who was s t a n d i n g  i n  t h e  middle  
of t h e  road  was h i t  by a  Datsun 1200 coupe 
t h a t  was t r a v e l l i n g  a t  a  speed of about  
60 km/h. The r e s u l t i n g  damage t o  t h e  
f r o n t  o f  t h e  c a r  i s  shown i n  F i g u r e  4.41. 
The p e d e s t r i a n ' s  head s t r u c k  t h e  laminated 
g l a s s  windscreen ,  b r e a k i n g  t h e  g l a s s  and 
p e n e t r a t i n g  t h e  l a m i n a t e  ( F i g u r e  4 .42) .  
The p e d e s t r i a n  t h e n  p i v o t e d  about  t h i s  
head-impact a r e a  and ' ca r t -whee led '  over  
t h e  t o p  of t h e  c a r ,  f a l l i n g  t o  t h e  road 
s u r f a c e  behind it. He was concussed, 
w i t h  a  p e r i o d  of  uncensc iousness  of  less 
t h a n  f i v e  minu tes ,  and r e c e i v e d  m u l t i p l e  
minor f a c i a l  a b r a s i o n s  and l a c e r a t i o n s .  
It i s  l i k e l y  t h a t  t h e  y i e l d i n g  laminated 
g l a s s  windscreen was a  r e l a t i v e l y  s a f e  
o b j e c t  f o r  t h e  p e d e s t r i a n ' s  head t o  have 
s t r u c k ,  whereas a  toughened s c r e e n  may 
have,  on s h a t t e r i n g ,  exposed t h e  p e d e s t r i a n  
t o  t h e  r i s k  o f  f u r t h e r  head i n j u r y  from 
c o n t a c t  w i t h  o b j e c t s  i n s i d e  t h e  c a r .  

A p e d a l  c y c l i s t  who was h i t  from 
t h e  r e a r  by a  Ford Falcon XA sedan s t r u c k  
h i s  head on t h e  g r i l l  of t h e  plenum chamber 
i n  f r o n t  of t h e  base  of t h e  toughened g l a s s  
windscreen and on t h e  b a s e  of t h e  s c r e e n .  
One hand s t r u c k  t h e  t o p  of t h e  s c r e e n  and 
t h e  l e a d i n g  edge of t h e  r o o f .  The g l a s s  
s h a t t e r e d ,  and t h e  c y c l i s t  s u s t a i n e d  
concuss ion  and l a c e r a t i o n s  of moderate 
s e v e r i t y  t o  h i s  s c a l p  and t o  t h e  back of 
h i s  hand. 

p e d e s t r i a n  o r  c y c l i s t  t h a n  t o  t h e  occupant  
of t h e  c a r .  I n  t h i s  r e s p e c t  t h e  r e s t r a i n -  
i n g  p r o p e r t i e s  of t h e  laminated s c r e e n  may 
be found t o  be an  impor tan t  i n j u r y  counte r -  
measure. 

Occupant Contac t  w i t h  Window G l a s s  

Tab les  4.38 and 4.39 l i s t  t h o s e  c a s e s  i n  
which t h e r e  was evidence t h a t  a n  occupant  
had been thrown a g a i n s t  t h e  q l a s s  o f  a  s i d e  
window d u r i n g  t h e  c r a s h  ( t h e r e  were no 
c a s e s  i n  which occupant  c o n t a c t  w i t h  t h e  
r e a r  window q l a s s  cou ld  be s u b s t a n t i a t e d ) .  

S i x  of t h e  n i n e  g l a s s - c o n t a c t  c a s e s  
l i s t e d  i n  Tab les  4.38 and 4.39 were thought  
t o  have r e c e i v e d  one o r  more i n j u r i e s  t h a t  
were d i r e c t l y  a t t r i b u t a b l e  t o  h i t t i n g  t h e  
g l a s s  ( t h e  t h r e e  remaining occupants  were 
n o t  i n j u r e d  by t h e i r  impact w i t h  t h e  
window g l a s s ) .  None of t h e s e  s i x  
occupants  was known t o  have h i t  h i s  o r  h e r  
head on any o b j e c t  o t h e r  t h a n  t h e  g l a s s  
b u t  most of them were thrown h e a v i l y  up 
a g a i n s t  t h e  door (eg:  F i g u r e  4 .44) .  
Consequent ly  i n  t h e  one c a s e  o f  neck 
s p r a i n  (Accident  206, Tab le  4.39) t h e  
i n j u r y  may have r e s u l t e d  from a  combinat ion 
of shoulder  impact w i t h  t h e  window s i l l  and 
head impact  w i t h  t h e  q l a s s .  The l a c e r -  
a t i o n s  r e s u l t i n g  from c o n t a c t  w i t h  s h a t t e r -  
ed s i d e  window g l a s s  w e r e  minor (eg:  F ig-  
u r e  4 .45) .  

The Performance of  ADR 8  i n  I n j u r y  
Reduction 

A s  no ted  i n  t h e  i n t r o d u c t i o n  t o  t h i s  
S e c t i o n ,  ADR 8  i s  based on an  A u s t r a l i a n  
S tandard  t h a t  was pub l i shed  i n  1968. 
T h i s  S tandard ,  i n  t u r n ,  was based on t h e  
B r i t i s h  Standard BS 857, ' S a f e t y  G l a s s  f o r  
Land T r a n s p o r t ' .  A s  ADR 8  became e f f e c t i v e  
i n  mid-1971 t h e r e  i s  u n l i k e l y  t o  have been 
any marked d i f f e r e n c e  i n  t h e  i n j u r y  
p o t e n t i a l  of c a r  windscreens and s i d e  
window g l a s s  i n  t h e  f i v e  y e a r s  b e f o r e  and 
a f t e r  t h a t  d a t e  (most of t h e  c a r s  i n  t h i s  
s t u d y  were manufactured d u r i n g  t h a t  t e n -  
y e a r  p e r i o d ) .  The c a s e s  of known 
occupant  c o n t a c t  w i t h  windscreen o r  s i d e  
window g l a s s  t h a t  have been p r e s e n t e d  i n  
t h i s  S e c t i o n  do n o t  show any obvious  change 
i n  i n j u r y  p a t t e r n s  due t o  t h e  i n t r o d u c t i o n  
of  ADR 8 .  Tha t  may be due t o  t h e  s m a l l  
number of  such c a s e s  b u t  comparison w i t h  
d a t a  from t h e  f i r s t  Ade la ide  in -dep th  s t u d y  
(Robertson,  McLean and Ryan, 1966) shows 
t h a t  t h e  mechanisms of  i n j u r i e s  i n f l i c t e d  
by toughened g l a s s  windscreens changed 
l i t t l e ,  i f  a t  a l l ,  from t h e  ea r ly -1960s  t o  
t h e  mid-1970s (McLean, 1969) .  The most 
s i g n i f i c a n t  s o u r c e  of s e v e r e  f a c i a l  i n j u r y  
i n  t h e s e  two p e r i o d s  was a  jagged edge of 
broken g l a s s  f ragments  r e t a i n e d  by t h e  
windscreen frame a f t e r  t h e  s c r e e n  h a s  
been s h a t t e r e d  by t h e  head of a n  u n r e s t r a i n -  
ed occupant .  

I f  t h e  i n c i d e n c e  of s e a t  b e l t -  
wear ing  i n c r e a s e s  among c a r  occupants  who 
a r e  invo lved  i n  a c c i d e n t s  it may be t h a t  
t h e  i n j u r y  p o t e n t i a l  of t h e  windscreen 
w i l l  become more impor tan t  t o  t h e  



FIGURE 4 .36 :  Damage t o  toughened g l a s s  windscreen caused by impact 
by head of  d r i v e r  (See F igure  4 .35 )  

FIGURE 4 . 3 7 :  

Deformation of  l e f t  
s i d e  o f  Mazda 929 
coupe i n  Accident 
124 (See F igures  
4 .38 ,  4 . 39  and 
4 . 7 8 )  



FIGURE 4.38: Point of impact of driver's head on laminated 
windscreen. (Accident 124, See Figures 4.37, 
4.39) 

FIGURE 4.39: Point of impact of driver's head on left hand 
A pillar. (Accident 124, See Figures 4.37, 
4.38, 4.40). 



FIGURE 4.40: Lacerations caused by impact with A-pillar shown 
in Figure 4.39. 

FIGURE 4.41: Datsun 1200 following impact with pedestrian 
(Accident 144, See Figures 4.42, 4.43) 



FIGURE 4.42: D e t a i l  o f  f r a c t u r e  of  laminated g l a s s  caused 
by impact wi th  head of  p e d e s t r i a n  

(Accident 144, See F igures  4 .41,  4.43) 

FIGURE 4.43: 

Lacerat ions caused 
by impact with wind- 
sc reen  shown i n  
F igures  4 .41 and 4.42. 



TABLE 4.38: OCCUPANT CONTACT WITH ADR 8 S I D E  WINDOW GLASS 

-- 

Car Occupant 
ACC . 

Make, Model, Damage t o  Sea ted  
year Glass1 P o s i t i o n  

B e l t e d  I n j u r y  from Glass  Contac t  Body S t y l e  

104 Toyota C o r o l l a  1975 None D r i v e r  Y e s  Concussion 
4 door  sedan 

128 H o l d e n H J  1975 None L e f t  F r o n t  Y e s  Unin ju red  
4 door  sedan passenger  

164 Toyota C o r o l l a  1971 S h a t t e r e d  D r i v e r  Yes Minor f a c i a l  l a c e r a t i o n s  
2 door  sedan 

Note: ' A l l  toughened g l a s s ;  a l l  c o n t a c t s  w i t h  window o f  f r o n t  door .  

TABLE 4 .39 :  OCCUPANT CONTACT WITH PRE-ADR 8 S I D E  WINDOW GLASS 

Car Occupant Ace. 

Make, Model, year Damage t o  Sea ted  B e l t e d  I n j u r y  from G l a s s  C o n t a c t  
Body S t y l e   lass' P o s i t i o n  

Holden EH 1964 
4 door  sedan 

Vauxhal l  V i c t o r  1964 
4 door  sedan 

M o r r i s  1100 1965 
4 door  sedan 

Holden HT 1969 
4 door  wagon 

V a l i a n t  AP5 1964 
4 door  sedan 

V a l i a n t  VF 1969 
4 door  sedan 

S h a t t e r e d  L e f t  F r o n t  No Concussion,  minor 
passenger  l a c e r a t i o n s .  

None D r i v e r  No Concussion.  

None D r i v e r  No Neck s p r a i n .  

None L e f t  F r o n t  No Unin ju red  . 
passenger  

None Dr iver  No Unin ju red .  

None L e f t  F r o n t  No Bru i sed  nose.  
passenger  

Note: ' A l l  toughened g l a s s ;  a l l  c o n t a c t s  w i t h  window o f  f r o n t  door  
(Acc.206 c o n t a c t  was w i t h  v e n t  window). 



FIGURE 4.44: Damage t o  door caused by l e f t  f r o n t  passenger 
being thrown a g a i n s t  it (Accident 020, s e e  
Figure 4.45) 

FIGURE 4.45: Minor s c a l p  l a c e r a t i o n  from head impact wi th  
toughened g l a s s  s i d e  window (See F igure  4.44) 



4 . 4 . 9  

There 

ADR 9 :  STANDARD CONTROLS FOR AUTO- 

MATIC TRANSMISSIONS 

The. -inte.nti.on of, Wit, A~ tn .aL ia .n  O w n  
R d e .  'Us t o  AtandivicLLfie. the. con tao i  
mwewintti ne4uMie.d t o  4e-fe.e-t f,o>wsa~d 
and n e u m e .  motion of, v f t b i d e ~  i<Ute.d 
with a u X o m d c  tn.afiam'Us&i.ov~, t o  VU,tWn'Us e. 
the .  acCA,de.ntoJL e.vigagwe.nt 0 4  t h e  uffl.ong 
gexui., t o  phouide. ~ a f , e g u a ~ d ^  agait iU 21- 
a d v m t c n t  movmunt GI{\ the .  ve.tu.ci'.e when 
{ i t a f i - t i n g  t h e  engine, and t o  provide. 
iomc engine bnaking a i  4pe.e.d4 below 
2 5  t t U C e . ~  PCA dam.  

Effective date: 1 January, 1972 
Ceased to apply: 1 January, 1976 

is one collision with a train but no 
attempt has been made to control for 
possible differences in impact type or 
severity. The total percentage involve- 
ments in the last column appear to indicate 
a steady reduction from pre-ADR through 10A 
to 10B cars. However this apparent change 
is more likely to have been due to the 
confounding effects of differences in belt- 
wearing rates and, possibly, in the effi- 
cacy of the restraint afforded by improved 
types of seat belt (see Table 4.28). 
Overall, the proportion of steering 
assembly contacts among restrained drivers 
was less than that among drivers who were 
not wearing a seat belt (26.6 versus 40.9 
per cent, Chi square = 6.18, p < 0.05). 

Considering only those contacts 
that iniured a driver the relative fre- 

were no instances in which the quencieg are as shown in Table 4.43. 
characteristics of an automatic trans- Once again the superior protection afforded 
mission were relevant to the causation by the later model belts is indicated but 
of an accident. there is no meaningful difference in the 

injury potential of these crashes by 
compliance, or otherwise, with ADR 10A or 
10B. 

4 . 4 . 1 0  ADR 10A AND 10B:  STEERING COLUMNS 
Most of the drivers listed in 

The. i n t e n t i o n  of,  thAJ,  Au-4tn.oJLia.n O u i g n  
Rule 'Us t o  m M ' U s e .  c~w^hinq on pe.ne.- 
tn.dl ing i n j u A t u  t o  dfu.uvui due. t o  the. 
tite.eA-cng cotumn cui a. n u &  of, i<fiowtaH. 
impact .  

Effective date: 
10A: 1 January, 1971 
10B: 1 January, 1973 

ADR 10A provides performance specifications 
for the collapse of the steering column 
under a loading intended to simulate 
contact by the driver's chest; ADR 10B 
includes the requirements of ADR 10A and 
also provides a limit on the allowable 
rearward displacement of the steering 
column in a barrier impact test. The 
number of cars subject to these rules is 
shown in Table 4.40. 

Table 4.43 sustained only minor injuries. 
Those who sustained a more severe injury 
from contact with the steering assembly 
were more likely to have been in pre-ADR 
10A, 10B cars but, once again, this is 
laraelv a reflection of differential belt - .. 
wearing rates and, possibly, differences 
in type of belt. 

It should be remembered that few 
of the frontal impacts to the cars in the 
accidents studied were severe. Conse- 
quently there was little opportunity to 
assess the value of ADR 10A and 10B in 
terms of preventing penetration of the 
column into the passenger compartment, 
or the value of the peak loading require- 
ments when the wheel is struck by the 
driver. Even so, the steering assembly 
is an important factor in the causation 
of injuries to drivers in crashes in an 
urban area. 

Occupant Contact with the Steering Assembly 

1 n j W u . u  t o  the. Uppa  Tomo 

There were 96 cases in which a driver was 
thought to have contacted the steering 
wheel or column during the crash (other 
than the normal contact with the wheel 
when driving). These cases were 
identified by either damage to the 
steering assembly or by the nature of the 
injuries sustained by the driver. They 
include some cases in which more than one 
object inside the car was struck by the 
driver. In one accident a front seat . 
passenger may also have struck the rim of 
the steering wheel but this event is not 
included in the following tables and 
discussion. Table 4.41 lists the numbers 
of drivers involved by belt usaqe and 

The relative frequency of injury to the 
driver's upper torso from striking the 
steering assembly is shown in Table 4.45 
by belt usage and by compliance of the 
car with ADR IDA or 10B. These injuries 
were mostly contusions but there were some 
fractures, including one case that 
resulted in a flail chest (Accident 051). 
The belt induced injuries are discussed 
later in this Section. Interpretation of 
the data in Table 4.45 in terms of the 
effectiveness of this ADR or of belt wear- 
ing in preventing injury is not warranted 
because of the variations in both impact 
and injury severity between cases. 

compliance of the carwith the relevant The most severe thoracic injuries 
ADRs . due to contact with the steering assembly 

A crude estimate of the relative 
frequency of driver contact with the 
steering assembly is shown in Table 4.42. 
Cars that struck a pedestrian, pedal 
cycle or motorcycle are not included, nor 

were sustained by the 32 year-old female 
driver of a 1966 Holden panel van that 
crashed into a utility pole (Accident 051, 
Figures 4.46 and 4.47). In this crash 
the steering column was displaced only 
slightly but the collapse of the spokes 



T A B L E  4 . 4 0 :  NUMBER OF CARS S U B J E C T  T O  A D R s l O A  OR 1 0 B  

ADR 1 0 A  or 1 0 B  Requirement 

Subject to ADR 1 0 A  

Number of Cars 

4 1 

Subject to ADR 1 0 B  1 1 2  

Not subject to ADR 1 0 A  or 1 0 B  2 2 1  

Not known if subject to ADR 1 0 A  
or 1 0 B  1 2  

- 

Total 386 



T A B L E  4 . 4 1 :  D R I V E R  CONTACT W I T H  THE STEERING ASSEMBLY 

BY ADR 1 0 A  AND 1 0 B  COMPLIANCE AND B E L T  USAGE 

ADR 10A, 10B Compliance Belt Usage 
Yes No Unknown Total 

NO' 2 7 38' 4 6 9 

10A 8 3 - 11 

10B 7 8 - 15 

Unknown - - l3 1 

- - 

Total 4 2 4  9 5 9 6 

Note: Includes some cars that probably would have complied with 
ADR 10A or 10B but which were not required to carry a 
compliance plate (pre-January 1, 1971) . 
Injuries, if any, not known for two drivers (one left the 
scene; in the other case a "passenger" was suspected of 
being the driver) . 
Privately imported car, probable compliance with ADR 10B 

T A B L E  4 . 4 2 :  R E L A T I V E  FREQUENCY OF D R I V E R  CONTACT W I T H  THE STEERING 

ASSEMBLY BY ADR 1 0 A  AND 1 0 B  COMPLIANCE AND B E L T  USAGE 

ADR IDA, 10B ~ompliance' 
Belt usage1 

Yes No - 

Total 

Total 

Note: ' Unknown compliance and/or usage cases excluded. 
See note ' to Table 4 .38 .  

Number in parentheses is denominator for the above percentage. 



TABLE 4 . 4 3 :  RELATIVE FREQUENCY OF DRIVER INJURY FROM CONTACT WITH THE 

STEERING ASSEMBLY BY ADR 10A AND 10B AND BELT USAGE 

ADR 10A, 10B Compliance1 
B e l t  Usage1 -- 

Y e s  No T o t a l  

T o t a  1 

Note:  ' Unknown compl i ance  and /o r  u s a g e  c a s e s  e x c l u d e d .  

Number i n  p a r e n t h e s e s  i s  denomina to r  f o r  t h e  above  p e r c e n t a g e .  

Two c a s e s  i n  which  i n j u r i e s ,  i f  a n y ,  were  n o t  known a r e  e x c l u d e d .  

TABLE 4 . 4 4 :  RELATIVE FREQUENCY OF DRIVER INJURY (AI s > 1) FROM CONTACT 

WITH THE STEERING ASSEMBLY BY ADR 10A, 10B  AND BELT USAGE 

ADR 10A, 10B ~ o m ~ l i a n c e '  
B e l t  usage1 

Y e s  No T o t a l  

T o t a l  

Note:  Unknown compl i ance  and /o r  u s a g e  c a s e s  e x c l u d e d .  

Number i n  p a r e n t h e s e s  i s  denomina to r  f o r  t h e  above  p e r c e n t a g e .  

Two c a s e s  i n  which i n j u r i e s ,  i f  a n y ,  were  n o t  known a r e  e x c l u d e d .  



T A B L E  4 . 4 5 :  R E L A T I V E  FREQUENCY OF UPPER TORSO I N J U R Y  TO THE D R I V E R  FROM 

THE STEERING ASSEMBLY BY ADR 1 0 A  OR 1 0 B  COMPLIANCE AND B E L T  

USAGE 

ADR 1 0 A ,  1 0 B  C o m p l i a n c e  

Y e s  

B e l t  U s a g e  
Y e s  No T o t a l  

T o t a l  

N o t e :  ' If b e l t - i n d u c e d  i n j u r i e s  a re  i n c l u d e d  t h i s  b e c o m e s  1 0 . 9 % .  

S e e  n o t e s  t o  T a b l e  4 . 4 4 .  

T A B L E  4 . 4 6 :  R E L A T I V E  FREQUENCY OF HEAD OR F A C I A L  I N J U R Y  TO THE D R I V E R  FROM 

THE STEERING WHEEL BY ADR 1 0 A  OR 1 0 B  COMPLIANCE AND B E L T  USAGE 

B e l t  
ADR 1 0 A ,  1 0 B  C o m p l i a n c e  Y e s  N o  

Yes 

T o t a l  

T o t a l  

S e e  n o t e s  t o  T a b l e  4 . 4 4  



FIGURE 4 . 4 6 :  Damage t o  Holden panel van fol lowing c o l l i s i o n  with 
u t i l i t y  po le  (Accident 051, See Figure 4 . 4 7 )  

FIGURE 4 . 4 7 ;  Damage t o  s t e e r i n g  wheel caused by un res t r a ined  
d r i v e r  being thrown a g a i n s t  it (Accident 051, 

s e e  F igures  4 . 4 6  and 4 . 8 9 )  



of the wheel exposed the driver to a 
direct impact with the hub. This fract- 
ured three ribs and dislocated the sterno- 
clavicular joint, leaving the driver with 
a flail chest and a left pneumothorax. 
She also struck her face on the rim of 
the wheel, sustaining concussion and 
fractures of the facial bones (the 
maxilla) and a broken neck (fractured 
odontoid process). 

In Accident 245 a 1964 Holden sedan 
crashed head-on into a Jaguar 420G sedan 
(Figure 4.48). The unrestrained 52 year 
old male driver of the Holden was thrown 
against the steering wheel, the rim of 
which yielded (Figure 4.49) and allowed 
his chest to contact the two spokes and 
the hub, fracturing one rib and causing 
extensive bruising. The steering 
column was pushed back 40mm into the 
passenger compartment but this was un- 
likely to have affected the severity of 
the driver's injuries. The driver of 
the Jaguar was wearing a loosely-adjusted 
seat belt. He sustained minor bruising 
to his chest from both the belt webbing 
and the steerinq wheel. 

Considerable deformation of the 
steerinq wheel and penetration of the 
column into the passenger compartment 
can occur without the driver necessarily 
receiving more than minor injuries. 
Figure 4.50 shows the extent of the damage 
to the front of a 1963 Volkswaqen 1200 
sedan that ran into a concrete wall. 
The steering column was forced back 120mm 
into the passenger compartment but the 
unrestrained driver, a 16 year-old male, 
received only abrasions to his arms even 
though the steering wheel was severely 
deformed (Figure 4-51) . This wheel had 
the hub recessed well below the plane of 
the rim and so some energy of the driver/ 
wheel impact could be absorbed by yielding 
of the spokes without exposing the relat- 
ively rigid hub. This characteristic of 
so-called 'dished' wheels, in which the 
hub is recessed, was observed in the first 
Adelaide in-depth study (Robertson et all 
1966, paras. 9.34 et seq.), as was the 
undesirability of the column being forced 
back in a collision. 

Similar deformation of a 'dished' 
wheel was observed in Accident 259 (Fig- 
ures 4.52 and 4.53). A 1973 Ford Cortina 
TC four-door sedan struck the side of 
another car at an intersection. The 
unrestrained driver of the Ford was not 
injured by being thrown against the 
steering wheel, even though the wheel 
itself was severely damaged. 

There were two other cases in which 
'dished' steering wheels were severely 
deformed without the driver sustaining 
upper torso injuries. Figure 4.16 shows 
the damage to the wheel of a 1968 Ford 
Falcon XY sedan. The unrestrained 
driver was concussed and his face was 
lacerated and bruised from striking the 
rim of the wheel. He had no other 
injuries. In Accident 138 a 1963 Ford 
Falcon XM sedan crashed into the back of 
a parked car. The deformation of the 
front of the Ford was severe (Figure 4.54), 
as was the damage to the steering wheel 

(Figure 4.55) but the unrestrained driver was 
uninjured apart from a bruised left wrist. 

The apparent success of the steering 
wheels shown in Figures 4.16 and 4.55 in 
preventing injury to the driver's upper 
torso may be, in part, a function of the 
severity of the collision. In an even 
more severe crash the hub of the wheel may 
be exposed. 

The deformation to the front of the 
car shown in Figure 4.54 was not adjacent 
to the steering column. In Accident 057, 
a collision with a tree, there was severe 
localised deformation of the structure of 
the car in line with the steering column 
of a 1975 Chrysler Valiant VJ sedan 
(Figure 4.56) . The column was pushed 
back 70mm and up 160mm (Figure 4.57). 
The 15 year-old driver, who was wearing a 
seat belt, sustained a bruised chest from 
striking the hub of the wheel and concussion 
and facial lacerations from the rim. As 
can be seen in Figure 4.57 the two spokes of 
this steering wheel were twisted through an 
angle of about 25 degrees, allowing the rim 
of the wheel to be displaced without bending. 
The enerqy-absorbing element below the hub 
of the wheel had begun to collapse at one 
side of the bottom convolution, as intend- 
ed (Adams and Cassle, 1970) allowing the 
hub of the wheel to tilt five degrees from 
its original alignment (Figure 4.58). The 
total angular displacement of the rim of 
the wheel about an horizontal axis across 
the car was therefore about 30 degrees. 

The same make and model of car was 
involved in a similar collision, this time 
with a pole and with the impact in line with 
the motor (Accident 294, Figure 4.59) . 
The extent of the deformation was consequent- 
ly much less than in the case of the off- 
centre impact in Accident 057 and so there 
was no displacement of the steering column 
(Figure 4.60). The impact speed may have 
been slightly less in Accident 294 but the 
deformation of the energy-absorbing element 
below the steering wheel was slightly 
greater (Figure 4.60). The driver in this 
case was not wearing a seat belt. His 
upper torso was not injured but his face 
was bruised by the impact with the rim of 
the wheel. 

There were two cases in which a non- 
standard steering wheel was struck in a car 
that struck the side of another car at an 
intersection (Accidents 017 and 033). 
The driver in the former case was wearing a 
seat belt and was not injured but the spokes 
of the wheel were bent, exposing the hub 
(Figure 4.61). The driver in Accident 033 
was unrestrained but the non-standard 
steering wheel was deeply 'dished' and was 
not associated with any injury. 

While belt-wearing was seen to be 
associated with lower rates of both 
contact with the steering assembly and 
with the resulting frequency of injury 
there were cases in which significant 
injuries were caused by the belt itself. 
Three drivers sustained fractures of the 
ribs and/or sternum from striking the 
steering assembly (Accidents 051, 245 and 
290) whereas two other drivers sustained 



FIGURE 4.48: Head-on c o l l i s i o n  between a 1966 Holden sedan and 
a 1967 Jaguar 420G (Accident 245, See Figures 
4.49, 4.81) 

FIGURE 4.49: 

Damage t o  s t e e r i n g  wheel 
of Holden i n  Accident 245 
(see Figure 4.48) 



FIGURE 4.50: 

Damage t o  1963 VW 1200 
fo l lowing  c o l l i s i o n  with 
conc re t e  wal l  (Accident 
168, See Figure 4.51) 

FIGURE 4.51: Unrestrained d r i v e r  was v i r t u a l l y  unin jured  d e s p i t e  
damage t o  s t e e r i n g  wheel and p e n e t r a t i o n  o f  s t e e r i n g  
column (See Figure 4.50) 



FIGURE 4.52: Damage to a 1973 Ford Cortina TC following an 
intersection collision (Accident 259, See 
Figure 4.53, 4.80) 

FIGURE 4.53: 

Damage to steering wheel 
of car shown in Figure 
4.52. 



FIGURE 4.54: 

Damage to Ford 
collision with 
(Accident 138, 
4.55) 

Falcon due to 
parked car. 
See Figure 

FIGURE 4.55: Damage to steering wheel of car shown in Figure 4.54. 
Unrestrained driver received a bruised wrist. 



FIGURE 4.56: 

Severe l o c a l i s e d  damage 
t o  c a r  following 
c o l l i s i o n  with a t r e e .  

(Accident 057, See 
F igures  4.57, 4.58, 4.79) 

FIGURE 4.57: 

Deformation of  s t e e r i n g  
wheel and p e n e t r a t i o n  of 
column i n t o  passenger  
compartment. 

( ~ c c i d e n t  057, See a l s o  
F igures  4.56, 4.58, 4.79) 



FIGURE 4.58: Collapse of energy-absorbing element at top of steering 
column (arrowed) and penetration of column into 
passenger compartment. (Accident 057, See Figures 4.56, 

FIGURE 4.59: 

Damage to front of car 
following collision with 
utility pole. (Accident 
294, See Figure 4.60) 



FIGURE 4.60: Deformation of steering wheel and energy-absorbing 
element following collision with utility pole. 
(~ccident 294, See Figure 4.59) 

FIGURE 4.61: Steering column hub exposed by bending of spokes 
of non-standard steering wheel. (Accident 017. ) 

109. 



f r a c t u r e s  o f  t h e  sternum (Acc iden t s  016 
and 2 4 1 ) ,  one d r i v e r  r e c e i v e d  r i b  f r a c t u r e s  
(Acc iden t  019) and two o t h e r s  f r a c t u r e d  
c l a v i c l e s  (094 and 096) from t h e  webbing 
o f  t h e  s e a t  b e l t .  T h i s  does  n o t  mean 
t h a t  t h e s e  l a s t  f i v e  d r i v e r s  would have 
n o t  been a s  s e v e r e l y  i n j u r e d  had t h e y  n o t  
been wear ing  a  s e a t  b e l t .  Rather  it 
is p r o b a b l e  t h a t  t h e  i n j u r y  e x p e r i e n c e  o f  
some o f  them would have been s i m i l a r  t o  
t h a t  of  t h e  d r i v e r  of  t h e  c a r  shown i n  
F i g u r e  4.46 had t h e y  n o t  been r e s t r a i n e d .  

Almost h a l f  (47.8 p e r  c e n t )  of  t h e  f a c i a l  
i n j u r i e s  s u s t a i n e d  by c a r  d r i v e r s  were 
caused by h i t t i n g  t h e  r i m  of t h e  s t e e r i n g  
wheel.  The n e x t  most common c a u s e  was 
t h e  windscreen ,  w i t h  13.4 pe r  c e n t  of  t h e  
t o t a l  o f  67 i n j u r i e s .  With t h e  wind- 
s c r e e n ,  t h e  s t e e r i n g  wheel r i m  was t h e  
most common c a u s e  of head i n j u r i e s  ( o t h e r  
t h a n  t o  t h e  f a c e )  f o r  c a r  d r i v e r s ,  each 
a c c o u n t i n g  f o r  1 7 . 1  p e r  c e n t  of  t h e  t o t a l .  

The a s s o c i a t i o n  between t h e  f r e -  
quency o f  i n j u r y  t o  t h e  head o r  f a c e  o f  
t h e  d r i v e r  and b e l t  wear ing and compliance 
o f  t h e  c a r  w i t h  ADR 10A o r  l0B i s  shown i n  
Tab le  4.46. A s  no ted  i n  t h e  d i s c u s s i o n  
of  T a b l e  4.45, v a r i a t i o n s  i n  impact and 
i n j u r y  s e v e r i t y  may account  f o r  some o f  
t h e  d i f f e r e n c e s  i n  r e l a t i v e  f requency o f  
i n j u r y .  N e v e r t h e l e s s  it seems l i k e l y  
t h a t  b e l t  wear ing  may reduce  t h e  r i s k  of  
s u s t a i n i n g  a n  i n j u r y  t o  t h e  head o r  f a c e  
from s t r i k i n g  t h e  s t e e r i n g  wheel.  ( A  
s i m i l a r  c o n c l u s i o n  t h a t  b e l t  wear ing may 
r e d u c e  t h e  f requency  of  upper t o r s o  i n j u r y ,  
i s  n o t  r e a s o n a b l e  because of  t h e  i n j u r i e s  
caused  by t h e  b e l t .  I t  i s  probab le ,  
however, t h a t  b e l t  wear ing does  reduce  t h e  
s e v e r i t y  of  i n j u r y  t o  t h e  upper t o r s o ,  a s  
n o t e d  above . )  The a p p a r e n t  r e d u c t i o n  i n  
t h e  i n c i d e n c e  of  head o r  f a c i a l  i n j u r y  i n  
ADR 10A o r  10B c a r s  compared t o  t h e  pre-  
ADR v e h i c l e s  may, once a g a i n ,  l a r g e l y  b e  
a s s o c i a t e d  w i t h  changes  i n  b e l t  charac -  
t e r i s t i c s .  

F i g u r e s  4.62 and 4.64 show two o f  
t h e  c a s e s  o f  f a c i a l  i n j u r i e s  t h a t  were 
obse rved  among t h o s e  d r i v e r s  who s t r u c k  
t h e  r i m  of  t h e  wheel ( t h e  s t e e r i n g  wheels  
a r e  shown i n  F i g u r e s  4.63 and 4.65 r e s -  
p e c t i v e l y ) .  The d r i v e r  of  t h e  c a r  i n  
Acc iden t  096 s u s t a i n e d  a  f r a c t u r e  of  t h e  
f r o n t a l  s i n u s  a s  w e l l  a s  t h e  l a c e r a t i o n  
shown i n  F i g u r e  4.63. 

The r i m  of t h e  s t e e r i n g  wheel 
should be recogn ized  a s  a  head and f a c e  
impact a r e a  and des igned  t o  minimise  t h e  
s e v e r i t y  of  t h e  impact and t h e  a s s o c i a t e d  
i n j u r i e s .  C o n s i d e r a t i o n  might  a l s o  b e  
g i v e n  t o  p o s s i b l e  changes  i n  t h e  l o c a t i o n  
o r  a l ignment  of t h e  wheel t o  r e d u c e  t h e  
f requency of such impacts .  

The o t h e r  i n j u r i e s  caused  by c o n t a c t  w i t h  
t h e  s t e e r i n g  assembly i n  t h e  c r a s h  were 
mos t ly  t o  t h e  arms and t h i g h s .  Knee 
i n j u r i e s ,  from s t r i k i n g  t h e  lower p a r t  of  
t h e  s t e e r i n g  column, a r e  d i s c u s s e d  i n  
S e c t i o n  4.4.17. 

4 . 4 . 1 1  ADR 11: INTERNAL SUN VISORS 

The. i.nte.ntion o f ,  thu, Au.htfi0Lia.n O u i g n  
R d e .  'ifs t o  d&ine. {itavulahditi doh i.ntun,Ml 
AUn v L i ~  t o  n.e.duce. the. h j w q  
pote.wtMLH. of, A-nt~iMit hun w h o m  and. the. 
adjuc.int vehicle. ~AiacAiAe.. 

E f f e c t i v e  d a t e :  1 J a n u a r y ,  1 9 7 2 .  

The number of  passenger  c a r s  and passenger  
c a r  d e r i v a t i v e s  i n  t h e  s t u d y  t h a t  were  
s u b j e c t  t o  ADR 11 is l i s t e d  i n  Tab le  4.47. 
There  were n i n e  c a s e s ,  i n  e i g h t  c a r s ,  i n  
which t h e r e  was c l e a r  ev idence  t h a t  a n  
occupant  had s t r u c k  an i n t e r n a l  s u n v i s o r  
and/or  t h e  header  a r e a  d u r i n g  t h e  c r a s h  
and t h a t  t h i s  was more t h a n  a  t r i v i a l  
impact .  I n  two o t h e r  c a r s  t h e  s u n v i s o r  
was damaged b u t  t h i s  cou ld  have o c c u r r e d  
when t h e  occupant  was c l imbing  o u t  o f  t h e  
o v e r t u r n e d  c a r .  

None of t h e  n i n e  p e r s o n s  i n v o l v e d  
i n  t h e s e  c o n t a c t s  w i t h  a  s u n v i s o r  o r  head- 
er a r e a  was wear ing a  s e a t  b e l t .  Conse- 
q u e n t l y  t h e y  o f t e n  h i t  more t h a n  one o b j e c t ;  
t h e  windscreen,  r e a r  v i s i o n  m i r r o r  and 
A - p i l l a r  b e i n g  t h e  most common a d d i t i o n a l  
o b j e c t s .  T h i s  meant t h a t  it was o f t e n  
d i f f i c u l t  t o  i s o l a t e  t h e  r o l e  p l a y e d  by 
t h e  s u n v i s o r  i n  t h e  p r e v e n t i o n ,  o r  pro-  
d u c t i o n ,  of  i n j u r y .  Fur the rmore ,  o n l y  
one of  t h e  e i g h t  c a r s  complied w i t h  ADR 11 
(and i n  t h a t  c a r  t h e  d r i v e r ' s  head h i t  t h e  
A - p i l l a r  a f t e r  g l a n c i n g  o f f  t h e  s u n v i s o r )  
and s o  i n  some of  t h e  o t h e r  seven c a r s  t h e  
s u n v i s o r  i n c o r p o r a t e d  no energy-absorb ing  
m a t e r i a l  a t  a l l .  

TABLE 4 . 4 7 :  D ISTRIBUTION OF VEHICLES SUBJECT TO ADR 11 

S u b j e c t  t o  ADR 11 128 

Not s u b j e c t  t o  ADR 11 245 

Unknown i f  s u b j e c t  t o  ADR 11 13 
- 

T o t a l  386 



FIGURE 4.62: Fac i a l  i n j u r i e s  from con tac t  with t h e  r i m  of 
t h e  s t e e r i n g  wheel shown i n  F igure  4.63. 

(Accident 096, See F igure  4.27) 

FIGURE 4.63: S t e e r i n g  wheel contac ted  by d r i v e r  shown i n  
F igure  4.62. 



FIGURE 4.64: 

Facial lacerations cause( d 
by striking the rim of the 
steering wheel shown in 
Figure 4.65. 
(~ccident 094, See Figure 
4.30) 

FIGURE 4.65: 

Deformation of steering 
wheel following impact 
by driver's head and 
face (See Figure 4.64) 



I n  Acc iden t  192 t h e  d r i v e r  and f r o n t  
p a s s e n g e r  o f  a  1957 Volkswagen B e e t l e  b o t h  
s t r u c k  t h e  header  a r e a .  The d r i v e r ' s  
head c o n t a c t  was on t h e  s u n v i s o r ,  a  
p l a s t i c  s t r i p , a n d  h e  s u s t a i n e d  s c a l p  
l a c e r a t i o n s .  There  was no v i s o r  f i t t e d  
t o  t h e  p a s s e n g e r ' s  s i d e .  The p a s s e n g e r  
d e n t e d  t h e  p r e s s e d - s t e e l  header  r a i l  which 
h a s  a  s h a l l o w  convex c r o s s - s e c t i o n  b u t  h e  
s u s t a i n e d  o n l y  a b r a s i o n s  t o  t h e  f o r e h e a d ,  
i n  marked c o n t r a s t  t o  t h e  e x p e r i e n c e  of  a  
r e a r  s e a t  passenger  i n  a  1967 HR Holden 
sedan  i n  Acc iden t  206. T h i s  p e r s o n  was 
thrown fo rwards  over  t h e  bench-type f r o n t  
seat. She s t r u c k  t h e  d r i v e r ' s  s i d e  
s u n v i s o r ,  which was i n  t h e  up p o s i t i o n  
( F i g u r e  4 .66)  and r e c e i v e d  a  l a c e r a t i o n  
a c r o s s  t h e  f u l l  wid th  of h e r  fo rehead  a s  
w e l l  a s  concuss ion  ( F i g u r e  4 . 6 7 ) .  The 
s e v e r i t y  o f  t h e  i n j u r y  may have been 
i n c r e a s e d  by t h e  s h a r p  edge o f  t h e  s h e e t  
m e t a l  s e c t i o n  of  t h e  header  a r e a  
immedia te ly  behind t h e  p o i n t  o f  c o n t a c t  
w i t h  t h e  s u n v i s o r  ( F i g u r e  4.68) b u t  t h e  
d i r e c t  c a u s e  of  t h e  l a c e r a t i o n  a p p e a r s  t o  
have  been t h e  s c a l p  "dragg ing"  on t h e  rod 
t h a t  forms t h e  l a t e r a l  p i v o t  f o r  t h e  sun- 
v i s o r .  The windscreen of t h i s  c a r  was 
n o t  damaged. A s i m i l a r  mechanism of  
i n j u r y  was observed i n  a  1964 EH Holden 
sedan  (Acc iden t  254) i n  which t h e  d r i v e r  
s t r u c k  t h e  s u n v i s o r  ( F i g u r e  4 . 6 9 ) .  

While t h e r e  i s  some doubt  a b o u t  t h e  
r o l e  p l a y e d  by t h e  s h a r p  edge of  t h e  
h e a d e r  a r e a  s e c t i o n  i n  t h e  p r o d u c t i o n  o f  
t h e  i n j u r y  shown i n  F i g u r e  4.67, t h e  
e v i d e n c e  i n  Acc iden t  076 was q u i t e  c l e a r .  
F i g u r e  4.70 shows two l a c e r a t i o n s  t o  t h e  

forehead of  t h e  d r i v e r  of  a  1970 C h r y s l e r  
V a l i a n t  VF sedan.  These l a c e r a t i o n s  
match t h e  end of t h e  r e a r  v i s i o n  m i r r o r  
and t h e  s h a r p  edge of t h e  header  s e c t i o n  
( t h e  p o i n t  of  head c o n t a c t  i s  i n d i c a t e d  
by t h e  t e a r  i n  t h e  head l i n i n g )  a s  shown 
i n  F i g u r e  4.71. 

I f  a  s e a t  b e l t  i s  worn it a p p e a r s  
t h a t  c o n t a c t  w i t h  t h e  f r o n t  header  a r e a  
i s  u n l i k e l y  i n  c r a s h e s  i n  a  m e t r o p o l i t a n  
a r e a .  However, a s  shown i n  T a b l e  4.22, 
it i s  n o t  r e a l i s t i c  t o  assume t h a t  a l l  
occupan t s  w i l l  be wear ing b e l t s ,  even 
when t h e  b e l t s  a r e  a v a i l a b l e .  

4 . 4 . 1 2  ADR 1 2 :  GLARE REDUCTION I N  THE 

F I E L D  OF VIEW 

E f f e c t i v e  d a t e :  1 J a n u a r y ,  1973. 

The number of  c a r s  s u b j e c t  t o  ADR 12 i s  
shown i n  Tab le  4.48. There  was no c a s e  
i n  which t h e r e  was any i n d i c a t i o n  t h a t  
g l a r e  from unpa in ted  m e t a l  s u r f a c e s  had 
played a  r o l e  i n  t h e  c a u s a t i o n  of  t h e  
a c c i d e n t .  

TABLE 4 . 4 8 :  NUMBER OF CARS SUBJECT TO ADR 1 2  

S u b j e c t  t o  ADR 12 1 1 2  

Not s u b j e c t  t o  ADR 12 2  62 

Unknown i f  s u b j e c t  t o  ADR 12 

T o t a l  

TABLE 4 . 4 9 :  NUMBER OF CARS SUBJECT TO ADR 14 

S u b j e c t  t o  ADR 1 4  1.27 

Not s u b j e c t  t o  ADR 14 245 

Not known i f  s u b j e c t  t o  ADR 1 4  1 4  - 
T o t a l  3 8  6  



FIGURE 4.66: 

Sunvisor (arrowed) s t ruck  
by un res t r a ined  r e a r  
s e a t  occupant shown i n  
F igure  4.67. Note 
deformation of back of  
f r o n t  s e a t .  (Accident 206. 

FIGURE 4.67: Sutured l a c e r a t i o n  a c r o s s  t h e  upper forehead r e s u l t i n g  
from impact with sunvisor  and header  a r e a .  (Accident 
206, See a l s o  F igures  4.66 and 4.68) 



FIGURE 4.68: Tear in head-lining along edge of sheet metal section 
of header area that was struck by the rear seat 
passenger shown in Figure 4.67. 

FIGURE 4.69: 

Hair adhering to the 
leading edge of a 
sunvisor following 
impact by driver's 
head. (Accident 245, 
See also Figure 

4.48) 



FIGURE 4.70: Lacerat ions t o  orehead caused by t h e  r e a r  v i s i o n  
mir ror  and t h e  he shee t  metal s e c t i o n  forming 
t h e  header a r e a  en t  076, See a l s o  F igure  4.71) 

FIGURE 4.71: See Figure 4 .70.  



4.4.13: ADR 14: REAR VISION MIRRORS 

Effective date: 1 January, 1972. 

ADR 14 also specifies that internal rear 
vision mirrors must break away, deflect 
or collapse when loaded with a simulated 
occupant head contact. 

The number of cars subject to 
ADR 14 is shown in Table 4.49. 

Rearward Field of View 

There were 12 accidents in which a car 
driver's rearward field of view was 
potentially a causal factor. In seven 
of these accidents a driver was attempt- 
ing a U turn when the car was struck by 
an overtaking vehicle (016, 032, 044, 134, 
192, 195 and 281). Two cars turned right, 
one to enter an off street parking area 
(255) and the other to start a three-point 
turn (212). Another car turned left from 
the second lane out from the kerb TO enter 
a shoppinq centre parkinq area (Accident 
248) and a car in Accident 105 turned 
right into the stem of a T-junction. 
These last four cars all collided with an 
overtaking vehicle. The final accident 
in this group of 12 involved a pedal 
cyclist who rode into a car door that was 
opened as he was about to pass the parked 
car (157). 

From the information obtained by 
interviewing the drivers and from other 
sources it seems probable that the 
rearward field of view provided by the 
mirrors may have been a major factor in 
only two of these twelve accidents. The 
driver of a 1969 Austin 1800 sedan in 
Accident 016 said that she looked in the 
internal rear vision mirror before start- 
ing a U-turn. She did not see a 1961 
Volkswagen sedan that subsequently crashed 
into the right side of her car. Her car 
was not fitted with an external rear 
vision mirror and the roadway was 17 
metres wide, with no lane or centre line 
markings. 

In accident 281 the driver of a 
taxi pulled away from the kerb having 
taken on a fare. He intended to make a 
U-turn through a gap in a raised median 
after crossing three lanes on a 13 metre 
wide one-way road. He said that he 
turned and looked back over his right 
shoulder and saw that the traffic behind 
him was stationary at a red traffic signal. 
He then moved off and checked his internal 
rear vision mirror before entering the 
lane adjacent to the median where he 
struck the side of an overtaking motor- 
cycle that had oved off when the signal 
changed to green. The car, a 1974 XB 
Falcon four-door sedan, was fitted with 
an external rear vision mirror. 

Accidents 016 and 281 both occurred 
in daylight, as did another six of the 12 
accidents listed above. One other was at 
dusk and two at night, one of which 
involved a pedal cyclist who was riding 
without lights (Accident 157). 

Five of the overtaking vehicles 
were motorcycles, which would have been 
harder to detect than a larger vehicle. 
In Accident 134 the driver of a 1962 EJ 
Holden sedan looked in the internal rear 
vision mirror and saw a truck approaching 
but far enough away to enable her to 
execute a U turn. She failed to see a 
motorcyclist who was travelling ahead of 
the truck. 

Tests of static visual acuity were 
conducted on eight of the 12 drivers. 
Only one of the eight did not have 6:6 
vision; he was the driver of the taxi in 
Accident 281 but his rating of 6:9 was not 
considered to have been a significant 
factor in his failure to detect the over- 
taking motorcycle. 

With so few relevant cases it is not 
practicable to assess the value of ADR 14 
in this respect. However it should be 
noted that the performance requirements 
for rear vision mirrors in ADR 14 are very 
nearly identical to those in the Society of 
Automotive Engineers Recommended Practice 
J834a of 1962 (revised 1967) and so it is 
unlikely that the introduction of ADR 14 
changed existing practice with the 
exception that the provision of an 
external rear vision mirror became mandat- 
ory. 

Occupant Contact with the Internal Rear 
Vision Mirror. 

There was evidence of probable occupant 
contact with the internal rear vision 
mirror in 45 cars. In nine of these 45 
cars the glass of the mirror was broken 
and in 13 cars the mirror was broken away 
from its mounting, the mounting arm itself 
broke or the mirror and mounting broke 
away. There were four cases, included in 
the above, in which the glass was broken 
and the mirror was also broken away from 
its mounting. 

The determination of the injuries 
that resulted from these contacts with the 
rear vision mirror was made difficult by 
the fact that the occupant nearly always 
continued on to strike the windscreen or 
the header area. There were seven cases, 
however, in which it was reasonable to 
conclude that the rear vision mirror was 
the main cause of a specific injury. All 
of these injuries were minor lacerations, 
such as the smaller of the two lacerations 
shown in Figure 4.70, or contusions to the 
face. There were two additional cases in 
which an occupant who struck the rear vision 
mirror was concussed. Although there was 
no evidence of contact with another object 
it is possible that the concussion was 
caused by a secondary impact rather than 
by striking the rear vision mirror. 



T A B L E  4 . 5 0 :  BREAKAWAY OF I N T E R N A L  REAR V I S I O N  MIRROR ASSEMBLY 

WHEN STRUCK BY AN OCCUPANT B Y  COMPLIANCE W I T H  ADR 1 4  

Compliance with ADR 14 
Breakaway of Mirror Assembly 
Yes No Total 

No 4 2 5 2 9 

Yes 10 5 15 
~ o t  known - 1 1 -- v - 
Total 14 3 1 4 5 

In five of the nine cases in which 
a rear vision mirror was, or may have been, 
associated with an injury to an occupant 
the mirror was broken away from the mount- 
ing. The mirror glass was broken in five 
of these nine cases (in two of which the 
mirror remained in place). 

The mirror assembly was much more 
likely to break away when struck in an 
ADR 14 car than in an earlier vehicle 
(Table 4.50) . Even so there were three 
cases in which an ADR 14 mirror assembly 
appeared not to perform as intended by the 
requirements of the Design Rule. Figure 
4.72 shows the mounting arm of the 
internal rear vision mirror of a 1975 
Toyota Corolla from which the mirror has 
separated leaving the arm exposed. This 
car struck a parked vehicle and then 
overturned (Accident 074) . The driver, 
who was wearing a seat belt, sustained a 
minor facial laceration from striking the 
mirror and breaking the glass (Figure 
4.73). 

The other two cases both involved 
1973 XA Ford falcons, one in collision 
with another car (Accident 104) and the 
other with a utility pole (Accident 108). 
The mirror assemblies are shown in 
Figures 4.74 and 4.75, where it can be 
seen that the glass was broken but the 
assembly was not dislodged from its mount- 
ing on the windscreen. Neither of the 
occupants who struck these mirrors was 
wearing a seat belt. One sustained minor 
facial lacerations (Accident 104) and the 
other a sprained neck (possibly from also 
striking the windscreen). 

A more general assessment of the 
efficacy of ADR 14 in reducing the 
frequency of injury from contact with the 
internal rear vision mirror was not 
practicable with the number of cases avail- 
able and the need to control for the con- 
founding effects of other factors, such 
as differences in belt wearing rates 
between ADR 14 and earlier cars. As 
would be expected, belt use appeared to 
reduce the risk of striking the mirror. 

Contact with the External Rear Vision 
Mirror 

All of the 127 cars that complied with 
ADR 14 were fitted with an external rear 
vision mirror on the driver's side compared 
to only two-thirds (162 out of 245) of the 
pre-ADR 14 cars. 

One exterior mirror, on a 1974 XB 
Falcon, struck a pedestrian (Accident 026). 
There was a fabric deposit on the mirror 
housing that was the same colour as the 
pedestrian's dress and bruising of her 
upper right thigh. 

Two motorcyclists struck cars in the 
region of the external rear vision mirror 
and in both cases the mirror assembly was 
torn away from the bodywork (Accidents 219 
and 255). It is probable that the motor- 
cycle, rather than the rider, struck the 
mirror in each case. 

No other accidents occurred in which 
a pedestrian, pedal cyclist or motorcyclist 
came into contact with an external rear 
vision mirror of a car. 

4 . 4 . 1 4  ADR 1 5 :  D E M I S T I N G  OF WINDSCREEN 

Effective date: 1 January, 1971. 

The number of cars in the study that com- 
plied with ADR 15 is shown in Table 4.51. 
The transient nature of windscreen misting 
makes it difficult to obtain the evidence 
necessary to make a reliable evaluation of 
the need for or performance of windscreen 
demisting systems. Doors are usually 
opened, and often left open, soon after the 
accident and the passenger compartment may 



FIGURE 4.72: Mirror support arm s t i l l  i n  pos i t ion  a f t e r  
mir ror  housing separated a t  t h e  swivel j o i n t  
(car  i s  upside-down). (Accident 074, See 
Figure 4.73) 

FIGURE 1.73: Damage t o  r e a r  v i s i o n  mir ror  g l a s s  (See Figure 4.72) 



FIGURE 4.74: Damage t o  mir ror  due t o  head con tac t  with r e a r  
v i s i o n  mir ror  which d i d  n o t  break away (Accident 104) 

FIGURE 4.75: Damage t o  r e a r  v i s i o n  mi r ro r  fo l lowing  impact by 
occupant (Accident 108) 



T A B L E  4 . 5 1 :  NUMBER OF CARS COMPLYING W I T H  ADR 1 5  

ADR 15  Compliance Number of  Cars  

Yes 141 

Not known 15  

T o t a l  386 

a l s o  be  v e n t i l a t e d  by o t h e r  means, such  a s  
broken s i d e  windows o r  even t h e  windscreen 
i t s e l f .  Fur the rmore  t h e  c l i m a t i c  c o n d i t -  
i o n s  d u r i n g  t h e  y e a r  i n  which t h e  s t u d y  was 
conduc ted  were r a r e l y  conducive t o  m i s t i n g  
of  t h e  windscreen .  However t h e  windscreens  
of  t h r e e  c a r s  were found t o  be p a r t i a l l y  
obscured  by m i s t i n g  when t h e  r e s e a r c h  team 
a r r i v e d  a t  t h e  s c e n e s  of  t h e  a c c i d e n t s .  
The d r i v e r  o f  a n o t h e r  c a r  s a i d  t h a t  t h e  
windscreen  was mis ted  up a t  t h e  t ime o f  t h e  
a c c i d e n t ,  t h e  condensa t ion  c l e a r i n g  b e f o r e  
t h e  a r r i v a l  of  t h e  r e s e a r c h  team. Poor 
v i s i b i l i t y  was thought  t o  have c o n t r i b u t e d  
t o  two o f  t h e s e  f o u r  a c c i d e n t s .  

I n  Acc iden t  069 t h e  d r i v e r  of  a  
1974 Triumph 2.5  sedan f a i l e d  t o  s e e  an 
oncoming p e d a l  c y c l i s t  i n  heavy r a i n  a t  
n i g h t .  The windscreen d e m i s t e r  was n o t  
t u r n e d  on and t h e  s c r e e n  was m i s t e d  up. 
Al though t h e  m i s t i n g  made t h e  d r i v e r ' s  
t a s k  more d i f f i c u l t  t h e  heavy r a i n  was 
l i k e l y  t o  have been a  more impor tan t  
c a u s a l  f a c t o r .  

The d r i v e r  who r e p o r t e d  t h a t  t h e  
windscreen  o f  h i s  c a r ,  a  1967 VC C h r y s l e r  
V a l i a n t ,  was m i s t e d  up s a i d  t h a t  he  wiped 
t h a t  p a r t  o f  t h e  s c r e e n  immediately ahead 
of him a s  he  approached a  s i g n a l i s e d  i n t e r -  
s e c t i o n  (Acc iden t  110) . He saw t h e  amber 
s i g n a l  appear  and t h e n  t h e  r e d  b u t  chose  
n o t  t o  s t o p .  H e  c la imed n o t  t o  have s e e n  
a n o t h e r  c a r  e n t e r i n g  t h e  i n t e r s e c t i o n  on 
h i s  r i g h t ,  p o s s i b l y  because i t  would have 
t o  be  viewed th rough  t h e  mis ted  p a r t  of 
t h e  windscreen .  However even i f  he  had 

s e e n  t h i s  o t h e r  c a r  he  may n o t  have been 
a b l e  t o  have avoided t h e  c o l l i s i o n .  H i s  
own c a r  was n o t  f i t t e d  w i t h  a  d e m i s t e r .  

4 . 4 . 1 5  ADR 1 6 :  WINDSCREEN WIPERS AND 

WASHERS 

E f f e c t i v e  d a t e :  1 J a n u a r y ,  1973. 

Tab le  4.52 shows t h e  number o f  c a r s  t h a t  
complied w i t h  ADR 16.  Only 1 3  of t h e  304 
a c c i d e n t s  s t u d i e d  o c c u r r e d  when it was 
r a i n i n g  and i n  s i x  o f  t h e s e  1 3  t h e  r a i n  
was n o t  heavy. A f u r t h e r  13 a c c i d e n t s  
took  p l a c e  on wet r o a d s .  

There  were t h r e e  a c c i d e n t s ,  a l l  a t  
n i g h t ,  i n  which heavy r a i n  may have made 
it d i f f i c u l t  t o  s e e  th rough  t h e  windscreen  
and i n  which t h i s  may have been r e l e v a n t  t o  
t h e  c a u s a t i o n  of  t h e  c o l l i s i o n .  One of  
t h e s e  a c c i d e n t s  h a s  been mentioned 
p r e v i o u s l y  i n  S e c t i o n  4.4.14; it was a  
c o l l i s i o n  between a  c a r  and a  p e d a l  c y c l e  
(Acc iden t  0 6 9 ) .  I n  Acc iden t  144 a  1973 
Datsun 1200 coupe s t r u c k  a  p e d e s t r i a n  who 
was s t a n d i n g  i n  t h e  c e n t r e  of  t h e  r o a d  i n  
a  p o o r l y  lit a r e a  a b o u t  150 m e t r e s  beyond 
a  b r i q h t l y - i l l u m i n a t e d  major i n t e r s e c t i o n .  

T A B L E  4 . 5 2 :  NUMBER OF CARS COMPLYING W I T H  ADR 1 6  

ADR 16 Compliance Number of  C a r s  

Yes 9  7  

NO 277 

~ o t  known 12 

T o t a l  386 
- 



Not only did the driver not see the pedes- 
trian but he was unwittingly on a collis- 
ion course because he could not see the 
lane markings on the wet road surface. 
In the third accident (179) the driver 
of a 1960 FB Holden sedan was keeping to 
the left in the kerb lane to allow room 
for other cars travelling in the same 
direction in the lane on her right. She 
did not see a row of parked cars and 
crashed into the back of the one closest 
to her. She did mention not being able 
to see the lane marking because of the 
heavy rain but also recalled being dis- 
tracted by something off the road on her 
right immediately before the impact. 

These cases provide an obviously 
inadequate basis for any evaluation of 
the effectiveness of ADR 16 with respect 
to the performance of windscreen wipers. 

There were no cases in which it was 
thought that a driver had difficulty in 
seeing through the windscreen because of 
road grime on the outer surface and so 
nocommentcan be made on the requirement 
in this ADR for cars to be equipped with 
windscreen washers. 

4.4.16 ADR 18: LOCATION AND VISIBILITY 

OF INSTRUMENTS 

The. i n t en t i on  of,  t h d  Anii,Â¥t/iaLia. Uu-ign 
Rule. .ifs t o  bpv-c^i6y the. ge.neA.aJL ahv-a tor  
the. {.emotion of, mWtial visual 
wdx . cw tm  t o  6acALitate. ob te~vat^on  
by the, &vÂ£A 

Effective date: 1 January, 1973. 

The number of cars that complied with ADR 
18 is shown in Table 4.53. There was one 
case in which a driver said that he had 
been reading an instrument (the speedo- 
meter) immediately before the accident 
(256). He was travelling in the kerb 
lane with another car alongside him in the 
adjacent lane on his right. When he 
looked up from reading the speedometer he 
saw that a pedestrian, who would have been 
partically hidden from his view by the 
other car, had walked into his path and 
he was unable to avoid the collision. 

The driver was short-sighted but this was 
corrected by spectacles that he was wear- 
ing at the time. The accident occurred 
in daylight. 

Although no such case could be 
identified in the study, the possible 
interaction between reading the speedo- 
meter and alcohol intoxication, as 
discussed in general in relation to 
secondary activities in Section 3.2.1, 
may merit review of ADR 18 with emphasis 
on the performance of the intoxicated 
driver. 

4.4.17 ADR 20: SAFETY RIMS 

The. -iIVte.rlA(.on of, thLi  AmittaLLan Uu-ign 
Rule. Lti t o  hpe.cA.fiy whe.el fuw& that 
w i l l  fi(Ltain a de4Late.d t y r i  -in the. eve.n-t 
o a mp-id to t i ,  of, ,Ln(,-tofccon prehtute. 

Effective date: 1 July, 1970 

The number of cars that complied with 
ADR 20 is shown in Table 4.54. There 
were no cases in which a tyre deflated 
rapidly before the accident. The 
deflations that did occur were all a 
consequence of damage sustained in a 
collision and in no case did this appear 
to affect the severity of the crash. 

4.4.18 ADR 21: INSTRUMENT PANELS 

The Xe .wbion  ofi thLk AubÂ¥tfiaLia Uu'ign 
Rule. -its t o  de^A.ne. takndi~tcLi ̂ on. 
iuVuui\<wk pan& t o  reduce. t h e h  
i n j u t q  potewLLcUL t o  occupan-t6 on impact. 

Effective date: 1 January, 1973 

The distribution of cars by compliance 
with ADR 21 is shown in Table 4.55. 
The instrument panel was the leading 
cause of injury to car occupants (Table 
4.9). It was also the leading cause of 
injuries that were rated as being severe 
or worse (Table 4.10) . ADR 21 contains 
a performance specification for simulated 
head impacts with the upper surface of 
the instrument panel and for the latching 

TABLE 4.53: NUMBER OF CARS COMPLYING WITH ADR 18 

ADR 18 Compliance 

Yes 

NO 

Not known 

Number of Cars 

9 7 

277 

12 

386 Total 



TABLE 4 . 5 4 :  NUMBER OF CARS COMPLYING WITH ADR 20 

ADR 20 Compliance 

Yes 

NO 

Not known 

Tota 1 

Number of Cars 

157 

216 

13 

386 

TABLE 4 . 5 5 :  COMPLIANCE WITH ADR 2 1  

ADR 21 Compliance 

Yes 

NO 

Not known 

Total 

Total ( % )  

Number of Cars 

110 

263 

13 

TABLE 4 . 5 6 :  

Section of 
Instrument Panel 

upper 
Middle 

Lower 

FREQUENCY AND SEVERITY OF INJURY BY SECTION OF 

INSTRUMENT PANEL STRUCK BY THE OCCUPANT' 

Frequency of Injury 
All 1n7u- Severe or worse injuries 

(No. of cases) 118 9 

Note: ' In some cases the instrument panel was not the only object 
involved in the causation of the injury. 



system on d o o r s  on i n t e r i o r  compartments 
such a s  t h e  glovebox. There a r e  no 
r e q u i r e m e n t s  f o r  t h e  lower p a r t  o f  t h e  
i n s t r u m e n t  p a n e l  i f  it i s  n o t  t h e  rea rmos t  
s u r f a c e  o f  t h e  p a n e l  (and t h e r e f o r e  un l ike -  
l y  t o  b e  s t r u c k  by t h e  head of an o c c u p a n t ) .  

The f requency  of i n j u r y  a s s o c i a t e d  
w i t h  s t r i k i n g  t h e  i n s t r u m e n t  pane l  i s  
l i s t e d  f o r  v a r i o u s  s e c t i o n s  of  t h e  pane l  
and f o r  a s s o c i a t e d  components i n  Tab le  
4.8 and,  f o r  s e v e r e  o r  worse i n j u r i e s  
o n l y ,  i n  Tab le  4.9. The i n f o r m a t i o n  
c o n t a i n e d  i n  t h o s e  T a b l e s  i s  summarised i n  
T a b l e  4.56. Al though t h e  upper s u r f a c e  
of  t h e  i n s t r u m e n t  pane l  i s  a s s o c i a t e d  w i t h  
fewer  i n j u r i e s  t h a n  t h e  o t h e r  s e c t i o n s  t h e  
i n j u r i e s  t h a t  a r e  caused  i n  t h i s  way a r e  
more s e v e r e ,  l a r g e l y  because  t h e y  o f t e n  
i n v o l v e  t h e  head and f a c e .  

Upper S u r f a c e  of  t h e  Ins t rument  Panel  

There  was no c a s e  i n  which t h e r e  was 
e v i d e n c e  t h a t  a  r e s t r a i n e d  occupant  s t r u c k  
t h e  upper  s u r f a c e  o f  t h e  i n s t r u m e n t  p a n e l  
i n  a  c a r  t h a t  complied w i t h  ADR 21 ( b u t  
t h e r e  was no c e n t r e  f r o n t  passenger  
wear ing  a  l a p  b e l t  i n  t h e s e  c a r s ) .  I n  
e a r l i e r  model c a r s  two persons  who were 
wear ing  l a p - s a s h  b e l t s  s t r u c k  t h e  upper 
s u r f a c e  o f  t h e  p a n e l  b u t  i n  b o t h  c a s e s  
( A c c i d e n t s  029 and 096) t h e  b e l t  f a i l e d  
t o  p r o v i d e  a d e q u a t e  r e s t r a i n t ,  a s  d e s c r i b e d  
i n  S e c t i o n  4.4.4.  The l e f t  f r o n t  passen- 
g e r  i n  Acc iden t  096 s u s t a i n e d  s e v e r e  
f a c i a l  i n j u r i e s  on s t r i k i n g  t h e  padded 
i n s t r u m e n t  p a n e l  shown i n  F i g u r e  4.76. 
I n  A c c i d e n t  029 t h e  d r i v e r ' s  head s t r u c k  
t h e  s i l l  o f  t h e  window on t h e  l e f t  s i d e  
o f  t h e  c a r  a s  w e l l  a s  t h e  i n s t r u m e n t  
p a n e l .  Apar t  from t h e s e  two c a s e s  no 
pe rson  who was weari-ng a  l ap -sash  s e a t  
b e l t  came i n t o  c o n t a c t  w i t h  t h e  upper 
s u r f a c e  of t h e  i n s t r u m e n t  p a n e l .  

There  was o n l y  one a c c i d e n t  (120) 
i n  which t h e  c e n t r e  f r o n t  s e a t i n g  p o s i t i o n  
was occup ied  by an occupan t  who was 
wear ing  a  l a p  b e l t .  The b e l t  d i d  n o t  
p r e v e n t  a  f a c i a l  impac t  w i t h  t h e  padded 
upper  s u r f a c e  o f  t h e  i n s t r u m e n t  p a n e l  
(o f  t h e  t y p e  shown i n  F i g u r e  4.76) t h a t  
r e s u l t e d  i n  c o n c u s s i o n  and a  l a c e r a t e d  
c h i n .  There  was no cor responding  mark on 
t h e  padding of  t h e  i n s t r u m e n t  p a n e l  of  t h e  
c a r  (a 1969 HT Holden sedan)  when it was 
examined two d a y s  a f t e r  t h e  a c c i d e n t  
(hav ing  been r a p i d l y  removed from t h e  
s c e n e  o f  t h e  c r a s h ) .  

ADR 2 1  i s  based  on t h e  Uni ted S t a t e s  
F e d e r a l  Motor V e h i c l e  S a f e t y  S tandard  No. 
201 t h a t  assumes t h a t  o n l y  l amina ted  g l a s s  
i s  used f o r  windscreens  and t h a t  t h e  a r e a  
of  t h e  upper  s u r f a c e  of  t h e  i n s t r u m e n t  
p a n e l  a t  t h e  b a s e  of  t h e  s c r e e n  is  t h e r e -  
f o r e  u n l i k e l y  t o  be  s t r u c k  by t h e  head o r  
f a c e  o f  a n  occupan t  o f  t h e  v e h i c l e .  
Toughened g l a s s  windscreens ,  which a r e  
more common i n  A u s t r a l i a ,  do n o t  p r e v e n t  
t h e  head from s t r i k i n g  t h a t  p a r t  of  t h e  
p a n e l  because  t h e  g l a s s  s h a t t e r s  i n t o  
smal l  f r a g m e n t s  when s t r u c k  and p r o v i d e s  
no f u r t h e r  r e s i s t a n c e  t o  t h e  forward move- 

ment o f  t h e  occupant .  T h i s  can  r e s u l t  i n  
s e v e r e  head and f a c i a l  impacts  w i t h  t h a t  
p a r t  o f  t h e  upper ins t rument  p a n e l  a t  t h e  
b a s e  of  t h e  windscreen,  a s  d i s c u s s e d  i n  
S e c t i o n  4.4.8 ( s e e  a l s o  F i g u r e  4 . 3 4 ) .  
Consequent ly  it i s  recommended t h a t  t h i s  
a s p e c t  o f  t h e  requ i rements  f o r  ADR 21 b e  
reviewed.  

There were some c a s e s  i n  which a n  
u n r e s t r a i n e d  occupant  s h a t t e r e d  t h e  wind- 
s c r e e n  and con t inued  t o  move fo rwards ,  
s t r i k i n g  t h e  upper ins t rument  p a n e l  w i t h  
t h e  c h e s t .  T h i s  happened t o  t h e  l e f t  
f r o n t  passenger  o f  a  1966 ED Holden p a n e l  
van when it h i t  a  u t i l i t y  p o l e  (Acc iden t  
051, F i g u r e  4 . 4 6 ) .  He s u s t a i n e d  s e v e r e  
r i b  f r a c t u r e s  r e s u l t i n g  i n  a  f l a i l  c h e s t .  
By comparison,  t h e  l e f t  f r o n t  p a s s e n g e r  i n  
a  1972 C h r y s l e r  VH V a l i a n t  Charger  r e c e i v e d  
no c h e s t  i n j u r y  i n  an impact t h a t  s e v e r e l y  
deformed t h e  upper s u r f a c e  of t h e  i n s t r u -  
ment p a n e l  ( F i g u r e  4.77) . T h i s  c a r  p re -  
d a t e d  t h e  i n t r o d u c t i o n  of  ADR 21 by s i x  
months b u t  no changes  appear  t o  have been 
made t o  t h e  i n s t r u m e n t  pane l  i n  l a t e r  
models f o r  which ADR 2 1  compliance was 
c la imed  . 

Middle  S e c t i o n  o f  t h e  Ins t rument  Pane l  

No s e v e r e  i n j u r i e s  w e r e  caused by c o n t a c t  
w i t h  t h e  midd le  s e c t i o n  of  t h e  i n s t r u m e n t  
p a n e l .  Those i n j u r i e s  t h a t  d i d  o c c u r  
w e r e  ma in ly  t o  t h e  knees  and hands.  

There  were r e l a t i v e l y  few (16)  
c a s e s  i n  which a  qlovebox door  came open i n  
t h e  c r a s h .  P o s s i b l y  because  of  t h i s  s m a l l  
number of  c a s e s  no a s s o c i a t i o n  c o u l d  be  
d e t e c t e d  between ADR 21 compliance and 
t h e  f requency  o f  l a t c h  r e l e a s e .  I n  f i v e  
o f  t h e  16 c a s e s  we cou ld  n o t  be  c e r t a i n  
t h a t  t h e  door  of  t h e  qlovebox had n o t  been 
opened by someone a f t e r  t h e  a c c i d e n t  had 
o c c u r r e d  b u t  t h i s  was thought  t o  have been 
u n l i k e l y .  There  was one o t h e r  c a s e  i n  
which a home-made plywood d o o r ,  c o v e r i n g  
an o t h e r w i s e  open glovebox,  came open. 
I t  i s  n o t  c o n s i d e r e d  f u r t h e r  i n  t h i s  S e c t i o n  

Two o f  t h e  glovebox d o o r s  came open 
because  t h e  i n s t r u m e n t  p a n e l  a r e a  w a s  
s e v e r e l y  deformed i n  t h e  c o l l i s i o n  (see, f o r  
example,  F i g u r e  4 . 7 8 ) .  I n  two o t h e r  c a s e s  
t h e  a r e a  a d j a c e n t  t o  t h e  qlovebox was 
damaged by a n  occupan t  b e i n g  thrown a g a i n s t  
i t  ( F i g u r e s  4.77, 4 .79)  . 

E i g h t  of  t h e  glovebox d o o r s  t h a t  
opened w e r e  n o t  s t r u c k  by an occupan t  a t  
any s t a g e ,  s i x  o t h e r s  may have been h i t  and 
i n  t h e  remain ing  two c a s e s  t h e r e  was c l e a r  
e v i d e n c e  t h a t  a n  occupan t  had s t r u c k  t h e  
door  b e f o r e  it came open. Only one  o f  
t h e s e  c o n t a c t s  r e s u l t e d  i n  i n j u r y ,  a n  
abraded  knee ( F i g u r e  4 . 8 0 ) .  The f a c t  
t h a t  t h e  qlovebox door  came open d i d  n o t  
a g g r a v a t e  t h e  s e v e r i t y  o f  t h e  i n j u r y  i n  
t h i s  i n s t a n c e .  

Lower S e c t i o n  o f  t h e  I n s t r u m e n t  Panel  

There  were 84 o c c u p a n t s  who s t r u c k  t h e  



FIGURE 4.76: Damage to padding of instrument panel of a 1969 
HT Holden station wagon caused by face of left 
front passenger (Accident 096, see also Figures 
4.27 et seq.) 

FIGURE 4.77: Damage to instrument panel caused by unrestrained 
occupant being thrown against it. Door of glove- 
box has come open. (Accident 232, 1972 Chrysler 
VH Valiant Charger) 



FIGURE 

F I GURE 

4.78: Door of glovebox hanging open after severe deformation 
of the instrument panel when car was struck on the left 
side (Accident 124, 1974 Mazda 929 coupe. See also 
Figures 4.37 et seq.) 

4.79: Damage to instrument panel of a 1975 Chrysler VJ sedan 
caused by unrestrained occupant, who was not injured. 
Note opened door of glovebox. (Accident 057, see also 
Figures 4.56 et seq. and 4.90) 



FIGURE 4.80: Glovebox door open following impact by knee of 
unrestrained front passenger. (Accident 259, 
1973 TC Ford Cortina, see Figures 4.83 and 4.52) 

FIGURE 4.81; Damage resulting from a head-on collision 
(Accident 245, see Figures 4.82 and 4.48 et seq.) 



lower s e c t i o n  of  t h e  ins t rument  pane l  and 
56 o f  them had one o r  bo th  knees  i n j u r e d .  
T a b l e s  4.57 and 4.58 show t h e  i n c i d e n c e  
and s e v e r i t y  of  t h e s e  knee i n j u r i e s  by 
ADR 2 1  compliance (even though, a s  noted 
above,  t h e  Rule  does  n o t  r e l a t e  d i r e c t l y  
t o  t h e  lower  s e c t i o n  of  t h e  ins t rument  
p a n e l )  and b e l t  u s e  by t h e  a f f e c t e d  
occupan t .  The i n f o r m a t i o n  c o n t a i n e d  i n  
t h e s e  two T a b l e s  should n o t  be t a k e n  a s  
a n  i n d i c a t i o n  t h a t  knee c o n t a c t s  w i t h  t h e  
lower  p a r t  o f  t h e  i n s t r u m e n t  p a n e l  a r e  
e i t h e r  l e s s  common o r  more s e v e r e  i n  
ADR 2 1  c a r s  t h a n  i n  pre-ADR 21 c a r s  
because  i n  many c a s e s  i t  was more 
d i f f i c u l t  t o  d e t e c t  a  non- in ju r ious  knee 
c o n t a c t  i n  t h e  l a t e r  model c a r s .  

The d a t a  on b e l t  usage i n  T a b l e s  
4.57 and 4.58 do n o t  pe rmi t  c o n c l u s i o n s  
t o  b e  drawn abou t  t h e  v a l u e  of  s e a t  b e l t s  
i n  p r e v e n t i n g  such  c o n t a c t s  b u t  t h e y  do 
show t h a t  be l t -wear ing  canno t  be  r e l i e d  
upon t o  p r e v e n t  t h e  knees  from be ing  
i n j u r e d  i n  t h i s  way. However t h e  
f r a c t u r e  c a s e  l i s t e d  i n  t h e  " b e l t  worn" 
row of  T a b l e  4.58 o c c u r r e d  i n  a  1964 EH 
Holden sedan  ( F i g u r e s  4.81 and 4.82) i n  
which t h e  d r i v e r  was wear ing a  v e r y  loose -  
l y  a d j u s t e d  s t a t i c  b e l t .  H i s  r i g h t  
p a t e l l a  w a s  f r a c t u r e d .  An a lmos t  
i d e n t i c a l  c a s e  i n v o l v i n g  t h e  same make 
and model of  c a r  was recorded  i n  t h e  
r e p o r t  on t h e  f i r s t  Ade la ide  in -dep th  
s t u d y  (Rober t son ,  McLean and Ryan, 1966, 
F i g u r e s  11.13 and 1 1 . 1 4 )  . The o t h e r  two 
c a s e s  l i s t e d  under  " F r a c t u r e "  i n  Tab le  
4.58 w e r e  a l s o  f r a c t u r e s  of t h e  p a t e l l a  
s u s t a i n e d  by d r i v e r s  i n  early-model c a r s  
( a  1958 FC Holden i n  Accident  084 and a  
1957 Vauxha l l  Velox i n  Acc iden t  2 9 0 ) .  

Components Below t h e  Ins t rument  Pane l  

Twenty d r i v e r s  i n j u r e d  t h e i r  knees  by 
s t r i k i n g  t-hem on t h e  s t e e r i n g  column o r  
on a s s o c i a t e d  hardware.  These i n j u r i e s  
were m o s t l y  minor c o n t u s i o n s  and a b r a s i o n s  
b u t  some o f  them would n o t  have occur red  
had n o t  t h e  p l a s t i c  housing around t h e  
column s h a t t e r e d  on impact by t h e  knee 
(eg: F i g u r e s  4.83 and 4 .84) .  The 
r e t a i n i n g  b o l t  f o r  t h e  upper  mounting 
b r a c k e t  on t h e  column a l s o  caused knee 
i n j u r i e s .  For  example, t h o s e  shown i n  
F i g u r e  4.85 were s u s t a i n e d  by a n  o t h e r -  
w i s e  u n i n j u r e d  d r i v e r  who was wear ing a  
s e a t  b e l t  i n  t h e  c a r  shown i n  F i g u r e  4.87. 

There  were  26 c a s e s  i n  which a n  
occupan t  s t r u c k  an a c c e s s o r y  r a d i o  o r  
t a p e - p l a y e r  t h a t  was mounted below t h e  
i n s t r u m e n t  p a n e l .  These c o n t a c t s  a g a i n  
were w i t h  t h e  knees  and t y p i c a l l y  r e s u l t e d  
i n  minor l a c e r a t i o n s ,  a b r a s i o n s  and con- 
t u s i o n s .  A s  would be expec ted ,  t h e  
exposed l o c a t i o n  o f  t h e  u n i t s  t h a t  were 
mounted under  t h e  i n s t r u m e n t  pane l  
r e n d e r e d  them much more l i k e l y  t o  be 
s t r u c k  t h a n  were t h e  u n i t s  mounted i n  t h e  
p a n e l  (see Tab le  4 . 5 9 ) ,  t h e  l a t t e r  u n i t s  
more o f t e n  be ing  h i t  by t h e  o c c u p a n t ' s  
hands.  Because most of  t h e s e  i n j u r i e s  
were r e l a t i v e l y  minor n o t  a l l  of  them a r e  
l i s t e d  i n  Tab le  4.8.  That Table  i s  
based on t h e  Crash I n j u r y  d a t a  code i n  

which p r i o r i t y  was a s s i g n e d  t o  t h e  more 
s e v e r e  i n j u r i e s  i n  c a s e s  of m u l t i p l e  
i n j u r i e s .  

Twenty-six c a r s  had been f i t t e d  
w i t h  a u x i l i a r y  i n s t r u m e n t s  o r  warning 
l i g h t s  below t h e  i n s t r u m e n t  p a n e l .  S i x  
occupan t s  s t r u c k  t h e i r  knees  on t h e s e  
a c c e s s o r i e s ,  two of  them s u s t a i n e d  minor 
a b r a s i o n s  and one a  s e v e r e  l a c e r a t i o n  
( F i g u r e s  4.88 and 4 .89) .  

Even o r i g i n a l  equipment i t e m s  
mounted on t h e  f i r e w a l l  under  t h e  i n s t r u -  
ment pane l  can  be  s t r u c k  by a n  occupan t .  
F i g u r e  4.90 shows t h e  r e s u l t  of  such  a n  
impact  on a  h e a t e r  d u c t  of  a  1975 VJ 
V a l i a n t  sedan (shown a l s o  i n  F i g u r e  4 . 7 9 ) .  
The housing of t h e  d u c t  h a s  broken away 
expos ing  sharp-edged steel vanes .  

Summary 

The requ i rements  f o r  ADR 21 shou ld  b e  re- 
viewed t o  a l l o w  f o r  t h e  n o n - r e t e n t i v e  
p r o p e r t i e s  o f  toughened g l a s s  windscreens .  
Although most o f  t h e  knee i n j u r i e s  caused  
by s t r i k i n g  t h e  lower s e c t i o n  of  t h e  
i n s t r u m e n t  p a n e l  and o b j e c t s  b e n e a t h  t h e  
p a n e l  were r e l a t i v e l y  minor it may b e  
p o s s i b l e  t o  extend ADR 2 1  t o  e n s u r e  t h a t  
t h e  f requency  of such i n j u r i e s  i s  g r e a t l y  
reduced.  

4 . 4 . 1 9  ADR 22 AND 22A;  HEAD RESTRAINTS 

The. w t w H o n  oh th^Ui AuttwJLia.n V u i g n  
R d e .  -LA t o  dehine. b-tandmch ((oa the. 
c.on&tmc^U.m of, h a d  ftUiVwA.ntk ho a& 
t o  Limit t h e  be.wSAltg of, Â¥in.ju,t i n  the.  
ewe.& 06 f i m - e n d  h p u c k  [AQR 2 2 )  and 
t o  wme. that the. h a d  >m,tfuu,dtA cannot 
be udjiL&ted t o o  tow (APR 2 Z A ) .  

E f f e c t i v e  d a t e :  
ADR 22: 1 J a n u a r y ,  1972 
ADR 22A: 1 J a n u a r y ,  1975 

The d i s t r i b u t i o n  o f  c a r s  by compl iance  
w i t h  ADR 2 2  and 22A i s  shown i n  T a b l e  
4.60. 

Head R e s t r a i n t s  i n  Rear Impacts  

There  were 17 a c c i d e n t s  i n  which one o r  
more c a r s  were s t r u c k  from t h e  r e a r .  
I n  t h r e e  of  t h e s e  a c c i d e n t s  two c a r s  
s u s t a i n e d  r e a r  impac t s  and t h e r e  was a  
f r o n t  s e a t  passenger  a s  w e l l  a s  t h e  d r i v e r  
i n  f i v e  of  t h e  c a r s .  Thus t h e r e  w e r e  20 
c a r s ,  c o n t a i n i n g  a  t o t a l  of  25 f r o n t  s e a t  
o c c u p a n t s ,  t h a t  were i n v o l v e d  i n  i m p a c t s  
i n  which t h e  r e q u i r e m e n t s  of  ADR 22 and 
ADR 22A c o u l d  have been r e l e v a n t .  

Tab le  4.61 p r e s e n t s  a  s i m p l e  com- 
p a r i s o n  of t h e  i n c i d e n c e  of neck i n j u r y  by 
t h e  p r e s e n c e  o r  absence  of  a  head r e s t r a i n t .  
One d r i v e r  i s  o m i t t e d  from t h i s  comparison 
because  h e  s u s t a i n e d  a  s e v e r e  head i n j u r y  
when h i s  c a r ,  a f t e r  b e i n g  h i t  from t h e  r e a r ,  



Belt Usage 

T A B L E  4 . 5 7 :  I N C I D E N C E  AND S E V E R I T Y  OF KNEE I N J U R I E S  FROM 

S T R I K I N G  THE LOWER S E C T I O N  OF THE INSTRUMENT 

PANEL BY B E L T  USAGE; ADR 2 1  CARS 

Knee Injuries1 from Lower Instrument Panel Contact 
xo Injury MinorIModerate Injury Fracture Total 

Belt worn 1 4 - 5 

Belt not worn - 3 - 3 

Belt usage not known - 3 - 3 

Total 1 10 - 11 

Note: ' Numbers relate to occupants with one or both knees injured in this way. 
The more severe injury is listed if severity differs for two injuries 
to the one occupant. 

T A B L E  4 . 5 8 :  I N C I D E N C E  AND S E V E R I T Y  OF KNEE I N J U R I E S  FROM 

S T R I K I N G  THE LOWER S E C T I O N  OF THE INSTRUMENT 

PANEL BY B E L T  USAGE: PRE-ADR 2 1  CARS 

Knee injuriesi from Lower Instrument Panel Contact 
Belt Usage No Injury Minor/bloderate Injury Fracture Total 

Belt worn 5 15 1 2 1 

Belt not worn 12 2 2 2 3 6 

Belt usage not known 10 6 - 16 

Total 2 7 4 3 3 7 3 
-- 

Note: ' See note to Table 4.57. 

T A B L E  4 . 5 9 :  RADIOS AND TAPE PLAYERS:  FREQUENCY OF OCCUPANT 

CONTACT AND I N J U R Y  

Location of Radio or Number Occupant Injury due 
Tape Player Fitted Contact to Contact -- 

In instrument panel 235 5 3 

Below panel 8 5 2 6 10 
-- 

Total 3 2 0 3 1 13 



FIGURE 4.82: Dent in instrument panel below ignition key was caused 
by driver's right knee (Accident 245, see also Figure 
4.81) 

FIGURE 4.83; Plastic housing around steering column shattered by 
impact by driver's knee. (Accident 259, see also 
Figure 4.80) 



FIGURE 4.84: Damage t o  p l a s t i c  housing around s t e e r i n g  column 
from impact by d r i v e r ' s  knee. (1970 F i a t  125s 
sedan, Accident 008) 

FIGURE 4.85: 

I n j u r y  t o  l e f t  (lower) 
knee was caused by 
con tac t  wi th  t h e  head 
of t h e  b o l t  r e t a i n i n g  
t h e  s t e e r i n g  column 
bracket  shown i n  
F igure  4.86. (See a l s o  
Figure 4.87) 



FIGURE 4.86: S t ee r ing  column bracket  r e t a i n i n g  b o l t  ( f a r  r i g h t )  
r e f e r r e d  t o  i n  capt ion  t o  Figure 4.85. (See a l s o  
Figure 4 '87) 

FIGURE 4.87; 1972 Datsun 1200 coupe fo l lowing  a two-car c o l l i s i o n .  
(Accident 150, s e e  F igures  4.85 and 4 .86) .  



FIGURE 4.88: 

Knee laceration 
caused by contact 
with the accessory 
bracket shown in 
Figure 4.89. 

FIGURE 4.89: Accessory bracket fitted below the instrument 
panel. (Accident 051, See Figures 4.88 
and 4.46, 4.47) 



FIGURE 4.90: Fai lure  of housing of hea te r  duct due t o  occupant 
contact ,  exposing sheet  metal vanes. (Accident 
057, see  Figure 4.79) 



T A B L E  4 . 6 0 :  COMPLIANCE W I T H  ADR 2 2  AND 2 2 A  

ADR 22, 22A Compliance Number of  Cars  

ADR 22 7  9 

ADR 22A 4 9 

Pre-ADR 22 245 

Compliance n o t  known 1 3  
- 

T o t a l  386 

TABLE 4 . 6 1 :  

Neck I n j u r y  

Yes 

NO 

T o t a l  

NECK I N J U R Y  BY THE PRESENCE OF HEAD R E S T R A I N T S :  

FRONT SEAT OCCUPANTS I N  REAR IMPACTS 

Head R e s t r a i n t  F i t t e d  
Yes No T o t a l  

c r a s h e d  i n t o  t h e  c a r  i n  f r o n t  ( F i a t  124 
coupe ,  Acc iden t  029) .  The d a t a  i n  t h i s  
T a b l e  s u g g e s t s  t h a t  t h e  r i s k  of  s u s t a i n i n g  
a  neck i n j u r y  i n  a  r e a r  impact  i s  reduced 
by t h e  p r o v i s i o n  of  a  head r e s t r a i n t .  
However t h i s  r e s u l t  may have a r i s e n  by 
chance  (Chi s q u a r e  =- 1.38,  p  < 0.25) o r  it 
may s imply  r e f l e c t  t h e  i n f l u e n c e  of  o t h e r  
f a c t o r s  such a s  d i f f e r e n c e s  i n  impac t  
s e v e r i t y ,  s e a t  back f a i l u r e  o r  even i n  
s u s c e p t i b i l i t y  t o  an i n j u r y  o f  t h i s  t y p e .  
The l a s t  o f  t h e s e  f a c t o r s ,  s u s c e p t i b i l i t y  
t o  whip lash  i n j u r y ,  was found t o  v a r y  by 
as much a s  60 p e r  c e n t  between males  and 
f e m a l e s  of  s i m i l a r  s t a t u r e  i n  a  s t u d y  
conduc ted  i n  North C a r o l i n a  whereas  t h e r e  
was o n l y  a  s l i g h t  and i n c o n s i s t e n t  
p o s i t i v e  a s s o c i a t i o n  between t h e  p r e s e n c e  
o f  a  head r e s t r a i n t  and a  r e d u c t i o n  i n  t h e  
r i s k  o f  neck i n j u r y  (McLean, 1 9 7 3 ) .  

For  r e a s o n s  such a s  t h e s e  t h e  24 
c a s e s  o f  f r o n t  s e a t  o c c u p a n t s  i n  c a r s  
t h a t  were s t r u c k  from t h e  r e a r  a r e  f a r  
t o o  few f o r  a  meaningful  e v a l u a t i o n  of 
t h e  e f f e c t i v e n e s s  o f  ADR 22 and 22A. 
However t h e  d a t a  were c o n s i s t e n t  w i t h  s e a t  
back f a i l u r e  r e d u c i n g  t h e  r i s k  o f  neck 
i n j u r y  and, a s  no ted  i n  t h e  North  C a r o l i n a  
s t u d y  r e f e r r e d  t o  above,  w i t h  t h e  d r i v e r  
h a v i n g  a  h i g h e r  r i s k  of  such  i n j u r y  t h a n  
t h e  f r o n t  passenger  i n  a  g i v e n  r e a r  impact .  
F o r  example,  i n  Acc iden t  115,  i n  which a  
1969 XW Ford Falcon sedan f i t t e d  w i t h  a  

bench f r o n t  s e a t  was s t r u c k  from t h e  r e a r ,  
t h e  female  d r i v e r  s u s t a i n e d  a  whip lash  
i n j u r y  whereas t h e  female  l e f t  f r o n t  
passenger  d i d  n o t .  

Head R e s t r a i n t s  i n  F r o n t  Impacts  

There  were f o u r  c a s e s  i n  which t h e r e  was 
ev idence  t h a t  a  f r o n t  s e a t  head r e s t r a i n t  
had been s t r u c k  by a n  u n r e s t r a i n e d  r e a r  
s e a t  occupan t  i n  a  f r o n t a l  c o l l i s i o n .  
I n  t h r e e  o f  t h e s e  c a s e s  t h e  head r e s t r a i n t  
was a n  i n t e g r a l  p a r t  o f  t h e  s e a t  ( t h e  h igh  
s e a t  back t y p e ) .  The i n j u r i e s  s u s t a i n e d  
by t h e  r e a r  s e a t  occupan t s  were a  b r u i s e d  
head (Accident  012) and f a c i a l  l a c e r a t i o n s  
(Acc iden t s  067 and 3 0 1 ) .  

The f o u r t h  c a s e  (Acc iden t  067) 
invo lved  a  1975 Datsun 180B f o u r  door  
sedan t h a t  s t r u c k  a  u t i l i t y  p o l e .  The 
d r i v e r  and f r o n t  passenger  were wear ing 
l ap-sash  s e a t  b e l t s .  They s u s t a i n e d  
o n l y  minor i n j u r i e s .  The two r e a r  s e a t  
occupan t s  were  n o t  r e s t r a i n e d  and b o t h  
s t r u c k  t h e  back o f  t h e  s e a t  i n  f r o n t  and 
t h e  a d j u s t a b l e  head r e s t r a i n t .  The l e f t  
r e a r  p a s s e n g e r  s u s t a i n e d  f r a c t u r e s  o f  t h e  
f a c i a l  bones  from s t r i k i n g  t h e  head 
r e s t r a i n t  which s e p a r a t e d  from t h e  s e a t  
and was found i n  t h e  l e f t  f r o n t  f o o t w e l l  
immediate ly  a f t e r  t h e  impact .  



4.4.20 ADR 23: NEW P N E U M A T I C  PASSENGER 

CAR TYRES 

Effective date: 1 January, 1974 

The number of cars that complied with 
ADR 23 is shown in Table 4.62. No cases 
were found in which the accident could be 
attributed to tyre failure. This applied 
to tyres which were required to meet 
ADR 23 and to all other tyres, including 
retreads. Some cases were recorded in 
which the tyre bead left the bead seat as 
a consequence of a collision but, as 
noted in Section 4.4.17, this had no 
apparent effect on the outcome of the 
accident. 

4.4.21 ADR 24: T Y R E  S E L E C T I O N  

Effective date: 1 January, 1973 

The distribution of cars in the sample by 
compliance with ADR 24 is shown in Table 
4.63. Cases in which tyre characteris- 
tics were cansal factors in the crash are 
noted in Section 4.2.3 and described in 
Appendix A2. Two of these cases have 
particular relevance to the provisions of 
ADR 24. 

In Accident 108 the rear wheels and 
tyres of an ADR 24 car, a 1973 XA Ford 
Falcon sedan, had been replaced with 
equipment that was not shown on the tyre 
placard; 185 SR 14 tyres on five inch 
rims at the front and FR 5014 tyres on 
seven inch rims on the rear. Although 
it might be shown that the FR 5014 tyres 
would have an adequate load bearing and 
speed capability, their use in combination 
with 185 SR 14 tyres provided an imbalance 
in cornering power between the front and 
rear tyres such that the driver was unable 
to satisfactorily control the path of his 
vehicle. 

Tyre mismatch was also judged to 
have been a significant causal factor in 
Accident 237 in which the intoxicated 
driver of a 1974 Chrysler Galant lost 
control in a relatively high speed 
(possibly 100 km/h) lane-change manoeuvre. 
The car was fitted with almost new 
6.15 L 13 tyres to all wheels except the 
right rear which was fitted with a worn- 
out 5.20 13 tyre. The immediately 
obvious difference in the two rear tyres 
was the tread depth. However, the 
difference in the design of the two tyres 
(5.20 13: Aspect Ratio 98%, Design Rim 

T A B L E  4.62: NUMBER OF CARS COMPLYING W I T H  ADR 23 

ADR 23 Compliance Number of Cars 

Yes 6 7 

No 305 

Not known 14 

Total 3 8 6 

T A B L E  4.63: C O M P L I A N C E  W I T H  ADR 24 

ADR 24 Compliance Number of Cars 

Yes 9 2 

Not known 14 

Total 3 8 6 



Width 3%" and the 6.15 L 13: Aspect Ratio 
80%,  Design Rim Width 4%") and the con- 
sequently different response to the forces 
generated in the rapid lane-change manoeuvre 
may have been the dominant factor. The 
point of interest in the present context 
is that since both tyre sizes were displayed 
on the tyre placard and both tyres were of 
the same carcass construction, the car was 
equipped in accordance with ADR 24. It is 
of course correct to say that the ADRs are 
intended to apply to a vehicle at the time 
of first registration and that vehicle manu- 
facturers do not build their vehicles with 
one odd tyre (until the advent of space- 
saver spare wheels). However the ADRs 
have been used as a guide for in-service 
operation, as shown by the requirements 
to provide information relating to ADRs 
4A, B and C (Sear Belts) and ADR 31 
(Hydraulic Braking Systems). With this 
precedent it is recommended that the 
information displayed on the placard 
required by ADR 24 should include Clause 
24.2.2 of the Rule. This Clause calls for 
all tyres fitted to the car to be of the 
same type of carcass construction. 
Furthermore, a warning note should be 
included about the possible incompatibility 
of a mixture of the tyre sizes that may be 
listed on the placard. 

4.4.22 ADR 2 5 :  ANTI-THEFT LOCK 

The. inte.ivti.on of, tkit, Au4tuaJUa.n Vu- ign  Rate .  
-U t o  &pe.cLf,y the. n.e.quMiemcnt^ {.on. a l o c k  t o  
tiwit u.na.uthofu^e.d I u e .  of, the. ve.hi.de.. 

Effective date: 1 January, 1972 
(ADR 25A effective: 1 January, 1978 - 
after the data collection period for 
this study.) 

The number of cars that complied with ADR 
25 is shown in Table 4.64. One car that 
claimed compliance with ADR 25 on a com- 
pliance plate dated 3/74, did not have an 
anti-theft lock fitted. This was a 1974 
Leyland Marina sedan (Accident 079). 

There was one case of illegal use of 
a motor vehicle. A 15 year old youth took 
a 1975 VJ Valiant sedan from a garage park- 
ing area. The cars in this area were 
parked with the keys in the ignition lock 
and were unattended. The resulting 
accident, a single-car crash into a tree 
(0571, could be directly attributable to 
this practice of leaving the keys in un- 
attended cars, thereby vitiating the 
purpose of ADR 25. 

TABLE 4.64: COMPLIANCE WITH ADR 2 5  

ADR 25 Compliance Number of Cars 

Yes 16 1' 

NO 212 

Not known 13 

Total 386 

No-ce: ' See text. 



5 .  CONSEQUENCES OF THE ACCIDENTS 

5 . 1  I N J U R Y  SEVERITY 

~lthough nearly half of the occupants of 
these vehicles were injured to some degree 
the percentage of severe to critical 
injuries (3.9 per cent. Table 5.1) was much 
lower than those sustained by pedestrians 
(45.4 per cent), pedal cyclists (34.7 per 
cent) or motorcyclists (23.7 per cent) . 
Details on the injuries to these other 
read users are presented in the relevant 
companion Reports Nos. 2, 3 and 4 -  The 
single fatality to a car occupant was the 
result of a car being struck by a train. 

A similar indication of relative 
injury severity is given by the Injury 
Severity Scores (ISS) presented in Table 
5.2. The ISS is the sum of the squares 
of the numerical ratings assigned to the 
three most severely injured body regions, 
using the Abbreviated injury Scale (AIS) 
to rate the severity of each injury. 
Table 5.2 shows the percentage of occupants 
with ISS scores greater than or equal to 
10 (3.9 per cent.) corresponding to the 
percentage with severe to critical injuries 
as shown in Table 5.1. The relatively 
high number of occupants with an ISS score 
between four and 10 largely represents 
those who received more than one injury, 
with no individual injury being severe. 

A practical index of injury severity 
is obtained by tabulating the treatment 
required by those occupants involved. 
Table 5.3 shows that altho'-,qh 47.2 per cent 
of car occupants were injured only 33.8 
per cent required treatment by a doctor 
and of them less than half (44 per cent) 
were admitted to hospital. Additional 
information is provided by the length of 
the stay of those hospitalised (Table 5.4). 
Just over 60 per cent were discharged 
within three days of being admitted although 
nine persons (8 per cent) were still in 
hospital one month after the accident. 

5 . 2  BODY R E G I O N  INJURED 

The frequency and severity of injury by 
body region is presented in Table 5.5. 
The most frequent injuries were to the 
head (17.3 per cent), knees (17.0 per 
cent) , face (15.5 per cent) and chest 
(9.2 per cent). Although knee injuries 
appear more frequently than facial injuries 
the number of persons affected was slightly 
less. 

The number of severe injuries 

(AIS 2- 3) is also shown in Table 5.5. 
The body regions most frequently severely 
injured were the head and face, neck, 
chest, aodomen and back. The 30 injuries 
associated with these classifications were 
sustained by 17 people involved in 15 
accidents. The nature and probable cause 
of these injuries are discussed below. 

5 . 2 . 1  HEAD I N J U R I E S  

There were two cases of an occupant 
suffering severe concussion which 
resulted only in extended retrograde 
amnesia. The 22 year old driver of a car 
which struck the side of anocher vehicle 
at a four-way uncontrolled intersection 
in Accident 083 was completely ejected 
from her vehicle. She sustained con- 
cussion and this was associated with a 
laceration to the right of the head. 
Accident 096 was a single vehicle 
accident in which a car struck a utility 
pole. The belted driver struck his fore- 
head on the steering wheel during the 
collision and sustained concussion and 
facial lacerations. 

The 40 year old driver of the first 
car to be struck in a chain collision 
(Accident 029) struck his head on the 
passenger's side window sill in the region 
of the quarter-vent. He suffered a 
contusion to the left frontal area of the 
brain which resulted in temporary paralysis 
of the left arm and leg, and a temporary 
fixed, dilated left pupil. 

A 28 year old male who was a 
passenger in the vehicle that struck a 
utility pole in Accident 051 also sustained 
contusion of the left hemisphere from strik- 
ing his face on the dashboard. 

The driver of the car that turned 
right at a signalised intersection in 
Accident 124 and was struck on the left 
side by an oncoming vehicle sustained 
severe concussion with slight residual 
brain damage when his head contacted in 
turn the windscreen. the left A pillar and 
finally the intruding bonnet of the strik- 
ing vehicle. 

The driver of a car that impacted 
the side of another vehicle at an uncon- 
trolled intersection (Accident 286) sus- 
tained a subdural haematoma. This 
injury was caused by the driver's head 
striking either the steering wheel or the 
windscreen. 

The fatally injured driver in the 



TABLE 5 . 1  : OVERALL INJURY SEVER I TY 

Severity 

Nil 

Minor 

Moderate 

Severe 

Serious 

Critical 

Fatal 

Unknown 

No. of Cases 

378 

239 

8 0 

15 

8 

6 

1 

10 

Percent of Cases 

51.3 

32.4 

10.9 

2.0 

1.1 

0.8 

0.1 

1.4 

Total 

TABLE 5 . 2 :  INJURY SEVERITY SCORE ( I  ,s ,s, )  

I.S.S. No. of Cases Percent of Cases 

0 376 51.0 

1 181 24.6 

2 < 5  7 6 10.3 

5 < 10 6 1 8.3 

10 2 9 3.9 

Fatal 1 0.1 

Unknown 13 1.8 
-- 
Total 7 37 100.0 

TABLE 5 . 3 :  STATUS OF TRAUMATIC INJURIES 

Treatment required 

None 

First aid at scene 

Treated by doctor but 
not admitted to hospital 

Hospitalised 

Fatal 

Unknown 

Total 

No. of Cases Percent of Cases 

51.3 

13.3 



TABLE 5.4: PERIOD OF STAY IN HOSPITAL . 

P e r i o d  o f  S t a y  No. o f  C a s e s  P e r c e n t  o f  C a s e s  

N o t  a d m i t t e d  

L e s s  t h a n  24 h o u r s  

One d a y  t o  less t h a n  two d a y s  2  6  3 . 5  

Two d a y s  t o  less t h a n  t h r e e  d a y s  18  2.4 

T h r e e  d a y s  t o  less t h a n  o n e  week 1 5  2 .0  

One week t o  less t h a n  o n e  month  1 9  2 .6  

One month o r  more 9 1 . 2  

Unknown 9  1 . 2  

T o t a l  737 100 .0  

TABLE 5.5: FREQUENCY AND SEVERITY OF INJURY BY BODY REGION 

A l l  I n j u r i e s  S e v e r e  injuriesi 
No. % NO. o f  No. % NO. of 

Body Reg ion  - p e r s o n s  - p e r s o n s  

Head 14  9  1 7 . 3  1 3  5  8  16 .0  8  

F a c e  1 3 3  1 5 . 5  1 1 3  6  12 .0  4 

Neck 4  1 4 .8  4  1 3 6 .0  3 

S h o u l d e r  

Whole A r m  

Upper Arm 

Elbow 

F o r e a r m  

Wr i s t /Hand  

Back 

C h e s t  

Abdomen 

H i p / P e l v i s  

T h i g h  

Knee 

Lower Leg 

A n k l e / F o o t  

Unknown 

T o t a l  2 1 859 1 0 0 . 0  - 50 1 0 0 . 0  - 

N o t e s :  ' AIS 3. 

Column n o t  a d d i t i v e .  



car that was struck on the right side by 
a train in Accident 264 sustained contus- 
ions to the frontal region of the brain 
which were associated with comminuted 
fractures of the skull. 

5.2.2 CHEST INJURIES 

There were eight vehicle occupants who 
sustained severe chest injuries in these 
accidents. Both the driver and passenger 
involved in Accident 051 each received two 
injuries to this region. As a result of 
striking the steering wheel the driver 
sustained a flail chest which resulted 
in a left pneumothorax. The passenger 
struck the dashboard which flailed a seq- 
ment of the sternum which in turn produced 
a myocardial contusion. 

Similarly the driver of the car 
which impacted the side of a vehicle, the 
driver of which was executing a U-turn 
(Accident 016). sustained a fractured 
sternum when he struck the steering wheel. 

The driver of the car in Accident 
076 turned riqht across the path of an on- 
coming truck. As a result of this impact 
from the left he sustained fractures to 
both the left shoulder and ribs. 

In addition to her head injury the 
female driver of the car in Accident 083 
received flailing to the right side of the 
chest when, on ejection, she was crushed 
between the sides of the two involved 
vehicles during the collision. 

Accidents 126 and 286 also occurred 
at four-way uncontrolled intersections. 
The driver who was ejected after being 
struck from the riqht in the former 
accident sustained fractures to the 9th, 
10th and 11th ribs. The driver in the 
other accident was struck from the left 
and sustained a haemo-pneumothorax result- 
ing from fractures of the fourth, fifth 
and sixth ribs. 

The driver in the fatal level cros- 
sing accident (Accident 264) was found to 
have bruised lungs and a bruised heart 
associated with fractures to third and 
fourth ribs on the right side. 

5.2.3 FACIAL INJURIES 

Three of the four persons in this category 
sustained fractures to the facial bones. 
The remaining individual was the left 
front passenger in a car which was involved 
in a collision at a four-way uncontrolled 
intersection (Accident 009). She sus- 
tained multiple lacerations to the face 
when her head struck and broke the wind- 
screen of the vehicle in which she was 
travelling. 

The left front passenger in the 
vehicle which struck a utility pole in 
Accident. 096 sustained severe facial 
injuries when the middle third of his face 

struck the top of the dashboard. The most 
severe injury was to his riqht eye which was 
found to have scleral detachment and a 
lacerated retina. Only minimal vision 
was retained in this eye. He also had 
multiple fractures to the bones comprising 
this section of his face. 

In Accident 11% the driver of a small 
van was struck on the right jaw by a heavy 
piece of timber which slid off a half-cab 
truck when it braked to avoid the van. 
As a result his mandible was fractured 
both in the right body and in the left neck. 

When the vehicle in which he was 
travelling struck a large tree (Accident 
121) the left front passenger broke the 
windscreen with his head which then came 
down onto the sharp lower edge of the glass 
reiraininq in the windscreen surround. 
This resulted in multiple lacerations to 
the lower part of his face and also 
produced a bilateral fracture of the 
zygoma with rotation of the right zygoma. 

5.2.4 BACK INJURIES 

There were four cases of a car occupant 
sustaining a fracture to the back. One of 
the two who were wearing seatbelts was the 
left front passenger in Accident 096 who 
was mentioned in the section on facial 
injuries. This subject had a congenital 
absence of the left arm which allowed his 
upper torso to slide more readily from the 
restraint of the loosely adjusted seat 
belt sash. This allowed the sash to slide 
down from the chest to the abdomen which 
caused a flexion-distraction force to act 
on the lumbar spine causing a potentially 
unstable fracture of the second lumbar 
vertebra. The other occupant wearing a 
seatbelt was the driver of a car which, 
after striking a tree, rolled over onto 
its roof (Accident 231). The mechanism 
which caused a compression fracture to the 
second lumbar vertebra is not definitely 
known although there was evidence of head 
contact with the roof. 

The driver of the car in Accident 
126 sustained multiple fractures to the 
bones on the left side of his body. After 
being ejected from his vehicle he was found 
to have fractures to the transverse 
processes of the second, third and fifth 
lumbar vertebrae, fractured left clavicle, 
fractured left ribs four, five and six, and 
a fracture to the left side of the pelvis. 

Another driver whose car was struck 
from the riqht was also ejected during the 
collision (Accident 286). He sustained an 
anterior chip fracture of the ninth thoracic 
vertebra. In both the accidents involving 
ejection the injuries may have occurred 
when the occupant struck the road surface. 

5.2.5 NECK INJURIES 

Two of the three persons sustaining severe 
neck injuries were occupants of the single 



vehicle involved in Accident 051. The 
driver sustained a fractured odontoid 
process of the axis of the second cervical 
vertebra. This was caused by hyper- 
extension of the neck which may have 
occurred when the driver's head was forced 
back on striking the windscreen. A minor 
fracture of the body of the axis of the 
second cervical vertebra was sustained by 
the passenger in the left front seat of 
this vehicle. Again the windscreen appears 
to have been the object contacted. 

Accident 124 was described in the 
previous section on head injuries. In 
addition the driver sustained a crush 
fracture of the body of the first thoracic 
vertebra with fractures of the spinous 
process of this vertebra and the vertebra 
above. This injury resulted from 
compression and flexion forces at the 
cervical-thoracic junction. 

In addition to head and chest 
injuries the fatally injured driver in 
Accident 264 sustained a rupture to the 
right side of the liver, a rupture to the 
right kidney and a rupture to the outer 
surface of the spleen. 

5.3 PERIOD OF RESTRICTION OF NORMAL 

ACTIVITIES 

The effect that involvement in the accident 
had on the occupant's ability to continue 
with his or her normal activities is shown 
in Table 5.6. The relatively large number 
of unknown cases compared to previous 
tables mainly refer to those people with 
minor injuries who may have thought it 
necessary to stay at home for a few days. 

5.4 EXTENT OF RESIDUAL DISABILITY 
5.2.6 ABDOMINAL INJURIES 

The first of three cases of abdominal 
injury resulted when a vehicle driver 
turned right across the path of an oncoming 
vehicle. The driver was wearing a static 
seat belt which was tightly fastened but as 
a result of the impact on the left front 
corner of his vehicle the long buckle 
component of the belt intruded into his 
abdomen which resulted in tearing of the 
mesentery of the small intestine, a 
ruptured spleen and a haemoperitonium. 

The loosely fitting sash section of 
the seatbelt worn by the passenger in 
Accident 096 was displaced downward during 
the collision. In addition to a back 
injury this produced a torn transverse 
mesecolon and the ascending colon was torn 
from attachment to the posterior abdominal 
wall. 

The presence and extent of any residual 
disability is shown in Table 5.7. A 
major permanent disability was sustained 
by three people. As a consequence of 
cerebral injuries suffered in Accident 029 
a 70 year old male driver had weakness and 
poor coordination in his left hand. He 
also was afflicted by a memory problem 
which was associated with poor concen- 
tration. The 22 year old male passenger 
in the single vehicle involved in Accident 
096 received an eye injury which resulted 
in him losing the major part of his vision 
in his right eye. In Accident 124 the 
driver of the impacted vehicle received 
multiple blows to the head which resulted 
in severe concussion and spinal damage. 
This 68 year old male was subsequently 
found to have slight brain damage which 
prompted a slowing of the thought processes 
and occasional attacks of vertigo. 



TABLE 5.6: PERIOD OF RESTRICTION OF NORMAL ACTIVITIES 

P e r i o d  o f  R e s t r i c t i o n  

Not  r e s t r i c t e d  

R e s t r i c t e d :  U p  t o  o n e  week 

O v e r  o n e  week a n d  up 
t o  t h r e e  mon ths  

T h r e e  mon ths  or more 

F a t a l l y  i n j u r e d  

Not known i f  r e s t r i c t e d  
-- 

T o t a l  

No. o f  C a s e s  

4 9 9  

8 5 

P e r c e n t  o f  
Known C a s e s  

TABLE 5.7: PERMANENT DISABILITY RESULTING FROM THIS ACCIDENT 

 isa ability 

None 

Minor  

Ma jo r  

F a t a l  

Unknown 

T o t a l  

No. o f  C a s e s  P e r c e n t  o f  Known C a s e s  

680 96 .2  

2  3 3 .3  

3 0 .4  

1 0 . 1  

3 0  - 
- 

737 1 0 0 . 0  



6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 THEDRIVER 

6.1.1 ALCOHOL INTOXICATION 

BAC readings were obtained for 85 per cent 
of the 403 drivers. Males were much more 
likely to have had a BAC 2 0.05 than were 
females (20.5 and 6.0 per cent respectively) 
and to have had a BAC above the legal limit 
of 0.08 (15.5 per cent and 3.6 per cent res- 
pectively). In view of the demonstrated 
positive association between BAC and 
accident involvement in metropolitan 
Adelaide (McLean, Holubowycz and Sandow, 
1980) and the percentage of intoxicated 
male drivers in these accidents it is 
recommended that: 

The. con,tinuA.ng he.ahch {\on. waqb to d e ^ t e ~  
d f u - u e ~ ~  &om dm-ving w t h  an &Â£e.va.te. 
BAC bhoutd be. hegahded at, an oAea of, 
pfwne. hpovka.nce. and i ihoaid be. 6unde.d 
accon.&ngiy. 

Seventy per cent of the 70 drivers 
who were found to have a positive BAC said 
that they occasionally or even regularly 
drove after consuming ten or more drinks 
and 40 per cent thought that this quantity 
of alcohol had little or no effect on their 
driving performance. These findings 
suggest that: 

Almost half of the drinking drivers 
had been drinking at an hotel, one-third 
at a private residence and one-seventh at 
a restaurant or club. While recognizing 
that attempts to control excessive drinking 
at one type of location might well simply 
change the location at which some drivers 
drink to excess, these findings suggest 
that: 

An at tempt  bhoutd be. made. t o  develop 
rne.(uu~-L~A that can be. incofipofiated . in to  
the. c^uJtvwi doh the. gfia.wbing oh 
fte.nwxat 0 6  a L iquor  Li.ce.nce. and that 
uuJLL xe.duce. the. 6h@J~e.ncy w^th which 
pat/ioni, dfu-nk t o  e x c u b  and 2he.n dfu-ve.. 

The proportion of intoxicated drivers 
in single vehicle accidents was five to six 
times greater than the corresponding pro- 
portion in other types of accident. The 
intoxicated driver may therefore place 
himself and his passengers at much greater 
risk than he does other road users. 
Therefore it is recommended that: 

Meo~u~e^s aimed nt dvte.cXing d f u - v m  who 
have. -Lile.~oi BACb be. buppovted on the. 
g m w d i i  that t h e y  p m t e a t  thot ie  d u v m  
and thWi p/u^e.ngrn f,/iorn i n j u h g .  Such 
rneo-iutu migkt wsIS, be. coi~i^dvi.e.d ci& 
being ( L u i t i n a t  &om and comp.f.eme.ntoA.y t o  
o thv i .  rneii4uhe-i aimed nt the. genUwJL 
di i tehtance 0 6  the. pmcAt.ce. of, &wing 
whin  M o ^ L c a t e . d .  

There was a close association between 
involvement in a secondary activity and 
alcohol intoxication among drivers involved 
in single vehicle accidents. A similar, 
but less marked, association was noted in 
other accidents. It is recommended that: 

The @ . A b o c ~ . d ~ n  between becondahy aC-fct.u-itq 
invoS.ve.ment and olcohot. . i n tox i ca t i on  among 
d m - v m  -inuoLve.d i n  acdde.n-ts be. k v u t -  
i g n t e d  ( i u h t h e ~  .in the. hope. of, ^ncAe.i~i-in.g 
OWL unde/nto.nding of,  the. wo-yb -in which 
alc-ohoi af,<ecXA a dm.vehlb pvt&ohmance.. 

Screening breath tests were 
administered by the police to 16 out of 
280 uninjured drivers who remained at the 
scene of the accident. Forty-one of the 
280 drivers had been drinking and the 
police identified 12 of the 23 who were 
above 0.08. This result, together with 
data from blood samples taken in hospitals, 
suggests that the routinely recorded data 
on the incidence of a BAC > 0.08 among 
drivers involved in casualty accidents may 
be an underestimate by about 20 per cent. 
For this reason it is recommended that: 

C o n ^ ^ d v i d o n  be g i ven  -to inc/ iea~. ing the.  
p iopo f i t i on  0 6  u n i n j u ~ e . d  acC-t.de.&-.invoLve.d 
dA i . vw i  who a m  bue.ath L u t e d  by tha p o t m ,  
~ u c h  c o n ^ i d v w U o n  -to i n d u d e .  u n h e / n a t  
tu>Lhg. 

6.1.2 INTOXICATION BY DRUGS OTHER THAN 
ALCOHOL 

Drugs other than alcohol were known to have 
been used by about one-eighth (12.2 per 
cent) of the 403 drivers. Even though we 
had to rely on self-reporting of drug use 
there were no cases in which a driver was 
obviously affected by an unknown intoxicant. 
Most of the drugs that were reported had 
been prescribed by a medical practitioner 
and most of them were thought not to have 
affected the driver's performance. In 12 
cases the drug may have had some effect but 
this effect was probably beneficial in half 
of these cases. In five of the remaininq 
six cases alcohol had also been ingested and 
it alone would have been siqnificant, even 



in the absence of any additive or synerqys- 
tic interaction with the drug. One of 
these five drivers was the only one who 
was known to have used an illegal drug: 
marihuana, in combination with a BAC of 
0.14. The twelfth case involved an over- 
dose of insulin that resulted in the 
driver collapsing because of hypoglycaemia. 
From these results it is concluded -chat: 

Uhugh o t h d ~ .  than a t c o h o t  me. a f ie^at ive^q 
nxnon p f i o b h  bô  one  t h a i .  may be t iuhjsc.t 
t o  c o n t r i d  by . feg t~~OJ 'A .oK and by mohr 
e.f,f,ective. a d v ~ h o n q  a c t i o n  by m&cd 
p h a c ^ U . o n m .  I n  pcwU.cuJLax, c o n n d -  
Vi&on hhouJLd be. 9Lve.n t o  making any 
d m g  w k c h  LA known t o  have. a & g n u -  
gqhti^c ~ w t W i c ^ U o n  w^th a t t o h o i  avcuJiabi.e. 
d q  on  p'le^cA-Lp/txon. 

6.1.3 DRIVER LICENSING AND EDUCATION 

Seventeen drivers had poor vision (static 
visual acuity worse than 6:12 in at least 
one eye). This was relevant to the caus- 
ation of the accident in four cases. 
Although not a major problem, visual 
defects are amenable to control at the 
time of initial application for a driver's 
licence. The present system in South 
Australia relies on self-reporting of poor 
eyesight by the applicant for a licence, 
or on renewal. That this system is in- 
effective can be gauqed from the fact 
that only two of the 403 drivers had such 
an endorsement on their licence. There- 
fore it is recommended thrit: 

Newly-licensed drivers (licensed 
less than two years) were over-represented 
in the accidents studied on the basis of 
the number of licensed drivers. Inexper- 
ience in driving was an obvious causal 
factor for nine drivers, three of whom 
were too young to hold a licence and none 
had been licensed for more than three 
months. Turning manoeuvres were charact- 
eristic of these nine accidents. It is 
suggested that: 

A ti-pv.cAoi s t u d y  be. made. of, the .  
chaxaittUuJs.kiu o f ,  acc ident t ,  ^wJoivi.ng 
i~~e.xpVIA.e.nced d ^ U - v e ~  t io cu, t o  Â¥ide.n-txf, 
thotie. CULSJU t h a t  s h o u l d  be. emph(u-LAtd 
i n  tat& {\on, a &ueA'& Â¥Uce.nce and h 
w a d  sa4eX.y pubtA.c^tq and e.duco-t-conaC 
pfiogfiams dhe.&ed at t h e  Â¥ine.xpvU.e.nce. 
d 'M' .uu.  

6.2 VEHICLE FACTORS 

6.2.1 VEHICLE DEFECTS 

A vehicle defect in a passenger car 
definitely contributed to the causation of 
0.8 per cent of the accidents in the study 

and probably contributed to a further 2.8 
per cent. Tyre characteristics, both 
lack of tread depth and mismatch of radial 
and cross-ply tyres, were the most import- 
ant single class of defect despite the fact 
that very few of the accidents occurred on 
wet roads. There is no system of periodic 
motor vehicle inspection in South Australia 
for passenger cars but the police have the 
authority to examine any vehicle that 
appears to be defective. It is suggested 
that: 

On the .  bcu,/LA o f ,  the .  d a t a  coU.e.cte.d & 
tlwi titu.dy thui ih w C^WL CaAe. 60% 
the .  i n t r i o d u v b i o n  of, p&odA.c moton. 
ve.tu.de. i ~ ~ p e . v t i o n  b u t  a n  expanh ion  
of !  t h e  e.X^CAtirtg h q t i t w  of, A@  check^, 
con.ce.ntrici^Ung on  we. cho~a.vtUuJs.t^.u, 
mag be. wofuthwhAle.. 

6.2.2 THE AUSTRALIAN DESIGN RULES FOR 

MOTOR VEHICLE SAFETY 

Not all of the safety-related Australian 
Design Rules (ADRs) could be assessed in 
this study. This was mainly because there 
was no case in which the component or per- 
formance characteristic covered by an ADR 
was relevant to the causation or conse- 
quences of an accident. This arose from 
a low probability of failure (such as 
ADR 7: hydraulic brake hoses), from the 
characteristics of the accident sample 
(being generally low severity impacts) or 
from the, at that time, relatively recent 
introduction of an ADR resulting in few 
cars in the accidents studied beinq in 
compliance with the Rule (such as ADR 29: 
side door strength). The following 
conclusions and recommendations therefore 
do not cover all of the safety-related 
ADRs . 

ADR 2: Door Latches and Hinges 

Door latches and hinges that complied with 
ADR 2 performed better than did those on 
earlier-model cars that were not required 
to comply with the ADR. However one mode 
of failure of a door latch was observed 
that is not covered by the ADR and so it is 
suggested that: 

The. bpe.cif,icoAc.on doh compLLa.nce. wJih ACT? 2 
be. m v i w s n d  t o  incoJyonate. a he.QUAAwi.nt 
that t he .  iwte.gm^t:q o<i the. d o m  icu tch  be. 
ma,iwCiu.ne.d w h u i  t h e  i a t c h  -Ui Loaded 
tow& the. i ivt&on. ofi t he .  CWL. 

ADR 3: Seat Anchorages 

The seat is an essential component of the 
seat belt restraint system. If the seat 
fails the occupant may no longer be res- 
trained adequately by the seat belt. 
Some failures of ADR 3 seats were recorded 
in the study even though, as noted above, 
there were few severe impacts. Therefore 
it is recommended that: 

The. fipe.CA.f,icivU.on f,ofi comptia.nce. w i t h  APR 3 
be. ftev.<.we.d to ( u h m  the. L i k e l y  vaJiue. of, 
highs titft.e.ngth itiquxA.ane.wtti f,o& 6eo tA  
and A ea-t anchonag ~i . 



ADR 4 to 4C: Seat Belts 

The injury-protection afforded by the seat 
belt appears to have improved with the 
introduction of, and subsequent changes 
to, ADR 4 based on the accidents in this 
study. However the wearing rates, over- 
all, were lower than those observed in 
surveys of the general driving population, 
to the extent that fewer than half of the 
left front passengers in these accidents 
were wearing a seat belt. Therefore it 
is recommended that: 

W h i t e .  the. phote.c^ion aguivi&t i n j a y  
pf~~v-uie-d by &e.at biLt& t h a t  comply 
with AVR 4C, and fie. we.OAA.ng >wtu 
Muth 4C beZtA, wme. both at a high 
ieveJL h e .  WVLH b tWL home f,hont 
A SJlt occupai'itf, i n  iate. model cam who 
wme. not wecvihj a he.at b& when 
Â¥imoive. -in. an accident. P I X A A ~ U ~ .  
nusttcu.nt de.vicu b h d d  2he~e.f.on.e. 
be. coiz~idme.d f , o ~  poh<s .̂bLe iyvtflodua-tion 
i n  A u s t W a n  p a b ~  engm cam. 

and, 

Because, young d̂ wm tend t o  d)u.ve. 
o l d a  c a u  that may not be. f,'itte.d w^th 
h w t  be- to ,  on. w^th biLtt, thai. compty 
with AUR 4C,  and because. huch dA-ivm 
me. at a \w>h f u ^k  of, being -invoLvtd 
Ln an accident, a c-iue. e;U-4tf, {,on. the. 
n e X / i o f , ~  of, inwtia. miti. be& be-Â£A" 
-in oUvi.-mod.& c m  . 
Two cases were observed in which 

serious injury resulted from the fact 
that an occupant was displaced from behind 
the sash of his seat belt and then lacked 
any effective restraint from the lap belt 
because the webbing ran through the tongue 
of the buckle assembly. While recognizing 
that the following modification would 
require an additional locking retractor, 
it is recommended that: 

CoizALdmwtion be given t o  modifiying AVR 4 C  
.60 that the. webbing o f ,  a h w t  b e l t  cannot 
tiSLiy tli~.ough t h e  tongue. of, the. buckle 
Uh4embly. 

ADR 8: Safety Glass 

Disfiguring facial injuries were inflicted 
by a shattered toughened glass windscreen 
in one of the accidents in this study in 
circumstances that were not unusual. 
Despite the high wearing rate of seat 
belts in late-model cars, and the conse- 
quently low risk of an occupant of such a 
car contacting the windscreen it is 
suggested that: 

CoitfiidWJJti.on be. give-n t o  mowqing  ACT? S 
<so (U t o  pVvrluX onLq nK-ndAc~eett~ that me. 
unLikelq t o  be. pe.nVtfi0te.d when ~thu.ck by 
an occupant i n  a coUUit,.ion. 

ADR 10A, 10B: Steering Columns 

There were few frontal impacts in this 
study that were severe enough to provide 
a test of the adequacy of ADR 10A and 10B. 
However there were cases in which signifi- 
cant facial injuries were inflicted from 
contact with the rim of the steering wheel 
by restrained occupants. Therefore it is 
recommended that : 

Coni-ufe~oAcon be given t o  h p ~ a y i n g ,  cui 
an amendment t o  AUR TOA, 108, chtWicteA- 
htiu {.on. the. h of, the. - i i te .dng wheel 
t h a t  wWL minimize. tke. ^ e - v U y  o f ,  the. 
^.njuA^u h&cte.d i n  head on. (\a.cAai. 
contact d k n g  a {,n.ontcti coUZf,ion. 

ADR 21: Instrument Panels 

Significant injuries were sustained from 
impacts with the area at the base of the 
windscreen, by both occupants of the car 
and by other road users when struck by a 
car. Therefore it is recommended that: 

AUR 2 1  be. n.ivLwid. t o  accommodate t h e  
((act  t h a t  vehicie. occupaiitii, i n  c . m  
f,^tte.d utith toughene.d g h  nK-nd&c~e.e.n.fi, 
can and do h.t/u.ke. t h h  @ce on. head on 
t h e  UJLU at the. bae .  of, the. iM.nd.6chee.n 
and t h a t  thii m e a  Lt, ~tim.ck by the. head& 
of, o t h m  /load lum on being hpa&ted by 
t h e  {.n.ont of, the. cxui.. 
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APPENDIX 1: VEHICLE MOVEMENTS IN COLLISIONS INVOLVING CARS AND CAR-DERIVATIVES 

Type of Traffic Control and Location 

Midblock Total 
Uncontrolled. 

Intersection 
Signalised Sign- Uncontrolled 

Vehicle Movements Pnni-7-nl 1 oa 

roll on 
carriageway 

roll off road 
to left 

yaw off road 
to left 

yaw off road 
to right 

run off road 
to left 

run off road 
to right 

parked vehicle 

( 8 )  

-a 
parked vehicle, 
far side. 



Type of Traffic Control and Location 

Intersection Midblock Total 
Vehicle Movements Signal ised Sign- Uncontrolled Uncontrolled 

Controlled 

(10) - - - 7 7 

reverse onto 
roadway 



Type of Traffic Control and Location 

Intersection Midblock 
Vehicle Movements Signalised Sign- Uncontrolled Uncontrolled Total 

. . - Controlled 



Type of Traffic Control and Location 

Intersection - - -- - - - - - - - - - - - -- Midblock 
Vehicle Movements Signalised Sign- Uncontrolled Uncontrolled Total 

Controlled 

Roundabout 

Railway level 
Crossing 

Other 

Total 4 1 4 5 6 3 6 7 216 

Collision with 
Pedestrian 

Collision with 
Pedal cyclist 

Total 4 4 4 8 6 8 102 262 

Note: ' Includes one accident at a pedestrian crossing. 



APPEND 1 x 2 :  ACC IDENTS INVOLVING RELEVANT VEHICLE DEFECTS I N  PASSENGER CARS 

This Appendix contains descriptions of 
those accidents in which one or more 
defects in a oassenaer car olaved a role 
in the causation of the crash, either as 
a major cause, or as a sianificant or 
possible contributina factor. 

Major Causal Factors 

In these three accidents the vehicle 
defect, or defects, were a major causal 
factor. The first two to be described 
each involved a young, inexperienced 
driver who lost control of a car when 
attempting to negotiate a curve on a 
wet road. While the driver's lack of 
experience was certainly a factor in 
each of these accidents, the vehicle 
defects made the task of controlling 
the car much more difficult. The third 
accident was caused solely by the failure 
of the modified rear suspension of the 
car. 

A 1965 Valiant sedan, driven by a 16 year 
old male, spun through 180 whilst negot- 
iating a gradual. right hand curve on wet 
bitumen. The rear end of the vehicle 
collided with a utility pole on the far 
side of the carriageway (Figure A2.1). 

Both rear tyres were devoid of tread 
pattern over at least half of the width of 
the tyre. In addition, the left hand rear 
tyre was of radial-ply construction mounted 
on a six inch wide rim which was offset to 
increase the wheel track, whereas the right 
hand rear tyre was a cross-ply mounted on a 
standard five inch wide rim. 

Although the inexperience of the 
driver was relevant in that he entered the 
curve at too high a speed and was not able 
to regain control of the car once the slide 
began,the low coefficient of friction between 
the wet bitumen and the bald rear tyres was 
a major factor in the causation of the 
accident. 

Firestone P22 (Radial) Dunlop SP185SR14 
Tread Omm Tread Omm 

Rim Rim 

Dunlop Guardian (XPly) Dunlop SP185SR14 
Tread 0mm Tread 4mm 

5" Rim 6" Rim 

FIGURE A2.1: Accident 062: Vehicle Movements and Tyre Specifications 



A.1968 Holden HK sedan, driven by a 17 year 
old male, was negotiating a left hand uphill 
curve. The bitumen surface was damp but 
had dried out over the path taken by the 
traffic passing through the curve. 

At the entry to the curve, the car 
yawed in an anti-clockwise direction and 
then yawed clockwise through 180 and slid 

diagonally across the carriageway, hitting 
two cars parked at the far kerb (Figure 
A2.2). 

The loss of control may have been 
due in part to the inexperience of the young 
driver, as noted above, but it is clear that 
the mismatch in carcase construction, tread 
and sidewall stiffness of the tyres on the 
rear axle, together with the low coefficient 
of friction at the bald left hand rear tyre, 
would have made the vehicle extremely 
difficult to control under such circumstances 

Goodyear G8 6.95.514 Goodyear G8 6.95L14 
Tread 1.8-Om Tread 4.Om 

General Sprint Jet Goodrich 660 
185SR14/355 6.95S14 
Tread 5.4mm Tread 4.Omm 

FIGURE A2.2: Accident 132: Vehicle Movements and Tyre Specifications 

A1972 Chrysler Galant sedan was being driven 
by a 21 year old male on a straight section 
of road when the spring seat separated from 
the right hand rear leaf spring. The 
resulting movement of the rear axle caused 
the car to turn violently to the left. 
After turning through about go0, the vehicle 
rolled through a full roll to its right and 
landed on the boot of a Holden sedan which 
was parked at the nearside kerb. The 
Galant then fell onto its left side (Figure 
A2.3). 

Examination of the rear suspension 
showed that the rear springs had been 
modified by the addition of a third leaf. 
The rear spring on this vehicle is gripped 

Parked 

by two rubber blocks which are carried in 
two steel pressings which seat on each other 
when the two U-bolts are correctly tighten- 
ed. However, the extra depth of the spring 
due to the additional leaf prevented this 
and allowed the whole system to "work". 
This "working" fractured the U-bolt on 
the right hand side of the assembly at the 
right hand end of the rear axle. The other 
U-bolt in this assembly could not be found 
at the accident site and had either 
fractured previously or had not been re- 
placed when the modification had been 
carried out. 

Other modifications to this car 
included the fitting of 175SR13 tyres on 
six inch rims to the front and 195/70HR13 
tyres on seven inch rims to the rear, the 
rear tyres having no tread over 70 per cent 
of the tread width. 



Bridges tone  Radia l  102 Goodyear G800+S 
195/70 HR13 175SR13 
Tread 3-0.3mm 7" r i m  Tread 3 m  6 "  r i m  

Br idges tone  Radia l  102 Goodyear G800+S 
195/70 HR13 175SR13 
Tread 3-0.3mm 7"  r i m  Tread 2.0mm 6" r i m  

FIGURE A2.3: Accident  291: Vehic le  Movements and Tyre S p e c i f i c a t i o n s  

S i g n i f i c a n t  Causal  F a c t o r s  

T y r e - r e l a t e d  d e f e c t s  were t h e  most common 
among t h e  11 c a r s  i n  which a  d e f e c t  was a  
s i g n i f i c a n t  c a u s e  of t h e  v e h i c l e  being 
invo lved  i n  t h e  a c c i d e i t .  F a u l t y  b rak ing  
systems were t h e  n e x t  most common t y p e  of  
d e f e c t ,  w i t h  t h e  remaining d e f e c t s  be ing  
an  o b s t r u c t i o n  of t h e  f i e l d  of view and 
an e n g i n e  f a u l t .  

A young woman d r i v i n g  a 1960 Ford P r e f e c t  
a t t empted  t o  t u r n  r i g h t ,  i n t o  a  driveway. 
The v e h i c l e  s t a l l e d  when a c r o s s  t h e  oppos- 
i n g  t r a f f i c  l a n e  and t h e  d r i v e r  could n o t  
r e s t a r t  i n  t ime  t o  p r e v e n t  being s t r u c k  by 
an oncoming v e h i c l e  ( F i g u r e  A2.4). 

The d i s t r i b u t o r  and spark  plug l e a d s  
were found t o  b e  soaked i n  o i l  from t h e  
e n g i n e  b r e a t h e r  which may have made t h e  
eng ine  d i f f i c u l t  t o  s t a r t .  Other d e f e c t s ,  
which were n o t  r e l e v a n t  i n  t h e  a c c i d e n t ,  
i n c l u d e d  r i g h t  hand f r o n t  and r e a r  t y r e s  
w i t h  no t r e a d  and t h e  l e f t  hand r e a r  t y r e  
w i t h  1 mm of  t r e a d .  

A 1966 Ford C o r t i n a  Sedan d r i v e n  by a  19 
y e a r  o l d  male approached an i n t e r s e c t i o n  a t  
about  80  kph. The d r i v e r  of a  Ford E s c o r t  
which had s topped a t  a  s t o p  s i g n ,  t h o u g h t  
t h a t  t h e r e  was enough t ime t o  c r o s s  i n  f r o n t  
of t h e  C o r t i n a ,  which was approach ing  on 
h e r  l e f t ,  and began t o  c r o s s  t h e  i n t e r s e c t i o n .  
The C o r t i n a  d r i v e r  braked,  and h i s  c a r  l e f t  
s k i d  marks 22 met res  long  on t h e  damp b i t u -  
men, d r i f t i n g  a c r o s s  towards  t h e  l e f t - h a n d  
k e r b  a s  it d i d  s o ,  i n  e f f e c t  f o l l o w i n g  t h e  
Ford F s c o r t  a c r o s s  t h e  i n t e r s e c t i o n  and 
f i n a l l y  c o l l i d i n g  w i t h  it, t h e  c e n t r e  of  
impact  be ing  on t h e  l e f t  hand r e a r  wheel of  
t h e  E s c o r t .  

The C o r t i n a  was f i t t e d  w i t h  t h e  t y r e s  
shown i n  F i g u r e  A2.5. 

Even w i t h  t h e  e s t i m a t e d  approach 
speed of  t h e  C o r t i n a ,  it seems l i k e l y  t h a t  
t h e  c o l l i s i o n  would have been avo ided  i f  
t h e  c a r  had d e c e l e r a t e d  more q u i c k l y  and i n  
l i n e  w i t h  i t s  o r i g i n a l  heading.  T h i s  
p robab ly  would have been achieved i f  t h e  
wheels  had n o t  locked under b r a k i n g .  Whi l s t  
d r i v e r  s k i l l  i s  obvious ly  r e l e v a n t  i n  t h i s  
c o n t e x t ,  t h e  demand on t h e  d r i v e r  would have 
been reduced i f  t h e  v e h i c l e  had been f i t t e d  
w i t h  t y r e s  o f  t h e  same s i z e  and c o n s t r u c t i o n  
and w i t h  adequa te  t r e a d  dep th .  



Goodyear G8 5.2013 Goodyear G8 5.2013 
Tread Omm Tread Omm 

Engine - Oil 
soaked distributor 
and leads 

Goodyear G8 5.2013 Goodyear G8 5.2013 
Tread 5.5rnm Tread 1mm 

FIGURE A2.4: Accident 012:  Vehicle Movements and Tyre Specifications 

Escort 

/- 
Cortina 

BF Goodrich Radial 990 Unmarked Retread 
165SR13 Probably Cross Ply 
Tread 2mm Tread 4.2mm 

BF Goodrich 
5.20 13 
Tread 1.2mm 

P,F Goodrich Radial 990 
165SR13 
Tread 2mm 

FIGURE A2.5: Accident 047: Vehicle Movements and Tyre Specifications 



A 1961 FB Holden Sedan, carrying nine 
occupants and driven by a 16 year old male, 
entered an intersection without stopping at 
a Stop sign and was hit by a bus which had 
approached from the left (Figure A2.6) 

The driver of the Holden alleged that 
he did not see the Stop sign and first saw 
the bus when it was 15 metres away and he 
was in the centre of the intersection. 
He said that he did not apply the brakes, 
but swerved to the right to try to avoid 
the bus. Six of the occupants in the 
Holden were questioned; one was not 
sure of any details, three were not sure 
if the driver had stopped but were sure 
he had slowed down and two were sure that 
he had stopped. 

The driver of the bus said that he 
saw the Holden approaching on his left 
but expected it to stop at the Stop sign. 
When he saw that the Holden was not going 
to stop, he applied his brakes and tried 
to swerve to the left. 

Examination of the braking system of 
the Holden showed that it had not been 
damaged in the accident but that the pedal 
required four strokes before any resistance 
was felt. While it is possible that the 
collision might still have occurred had the 
brakes on the car been in good condition, 
there was no chance of the driver being able 
to stop in time when repeated pedal 
applications were required. 

The car also had a black vinyl strip 
fitted across the top 150mm of the wind- 
screen. This strip markedly restricted 
the driver's field of view, particularly to 
the sides (in the direction of the Stop 
sign). It was also illegal, because it 
encroached on that area of the windscreen 
swept by the wiper blades. 

Other defects on this vehicle, but 
which were not of obvious relevance in this 
accident, included both front tyres worn 
bald at the inner shoulders, and a smaller- 
than-standard steering wheel which was 
300mm in diameter. 

Uniroyal 180 Steelcat Bridgestone RD-102 
175SR13 185/70HR13 
Tread 2rnrn Tread 0,4,4mm(Across tread, inside to 

outside) 

Windscreen 305mm (12"dia) Steering Wheel 
( 6 "  deep) 

Brake pedal requires 4 strokes 
before resistance felt 

Uniroyal 180 Steelcat Bridgestone RD-102 
175SR13 185/70HR13 
Tread 2mm Tread 0,3.0rnm(Across tread, inside to 

outside) 

FIGURE A2.6: Accident 053: Vehicle Movements and Defects 



A 1970 Ford Capri Coupe driven in heavy 
rain by a 17 year old male, skidded into 
a cyclist riding across a school crossing. 
The school crossing lights were not 
operating at the time. 

The front tyres on the car were 
virtually bald, the one on the right having 
a tread depth varying between 0.5 and 1.0mm 
and that on the left having a tread depth 
of 1.0mm (Figure A2.7) 

The point of impact on the Ford was 
in the area of the front bumper and the 
leading edge of the bonnet to the right of 
the centre line of the vehicle, whilst 
the damage to the bicycle was confined to 
the rear wheel. This suggests that if 
the car's rate of deceleration had been 
a little better then the collision may 
have been avoided, hence the importance 
of the worn tyres on the wet road. 

Goodyear Super Cushion G8 Unbranded (~etread) 
6.50 13 Size not evident 
Tread 5.0m.m Tread 1.Ornm 

B . F .  Goodrich Silvertown 660 Olympic Airide 
6.00-13 6.00-13 
Tread 4. O m  Tread 1.0, 0.5, 1.Omm 

FIGURE A2.7: Accident 087: Vehicle Movements and Tyre Specifications 

A 1973 Ford Falcon Sedan, driven by a 20 
year old male, understeered while making 
a right hand turn (Figure A2.8) . The 
left hand side wheels struck the nearside 
kerb and the vehicle then moved diagonally 
across the carriageway to strike a steel 
and concrete utility pole on the far foot- 
path. 

The front tyres on the vehicle were 
Michelin ZX 185SR14 on five inch rims, 
whilst the rear tyres were B.F. Goodrich 
Radial T/A FR5014 on seven inch rims. 

The "defect" in this accident relates 
to the requirement under the South Austral- 
ian Road Traffic Act that a vehicle subject 
to Australian Design Rule 24 (Tyre Section) 
shall throughout its life be fitted with 
those tyres listed on the approved tyre 

placard affixed to the vehicle. In this 
instance inspection of the compliance plate 
showed the vehicle to be subject to ADR 24 
and the tyre placard showed that a FR5014 
tyre on a seven inch rim was not approved. 

The effects of gross mismatch in tyres 
such as displayed on this vehicle will 
depend on the nature of the vehicle manoeu- 
vre and the condition of the road surface. 
In this accident the road surface was dry 
bitumen, free of stones or gravel. The 
vehicle was executing a right angle, right 
hand turn and, according to eyewitnesses, 
was accelerating hard from a stationary 
position. A tyremark evident at the scene 
was generated by the left front tyre and 
indicated that the vehicle was in a severe 
understeer condition throughout the greater 
part of the turn. On the basis of the 
difference in rim widths, section widths 
and aspect ratios (shown in Figure A2.9) 



it is not unreasonable to conclude that for a given cornering load than the 
the FR5014 tyre and rim combination would 185SR14 and that this imbalance was a con- 
run at a substantially lower slip angle tributory factor to the accident. 

Michelin 2x18 5SR14 
5" Rim 
Tread 4mm 

BF Goodrich Radial T/A FR5014 
7" Rim 
Tread 8mm 

Michelin ZX 185SR14 
5" Rim 
Tread 5mm 

BF Goodrich Radial T/A FR5014 
7" Rim 
Tread 8mm 

FIGURE A2.8: Accident 108: Vehicle Movements and Tyre Specifications 

FIGURE A2.9: Accident 108: Rim Widths and Tyre Section Q'idth and 
Aspect Ratios. 



A 1968 Ford Falcon Sedan, driven by a 20 
year old male, attempted to negotiate a 
right hand, left hand, S-bend. As the 
vehicle entered the right hand curve it 
yawed clockwise and then anti-clockwise as 
the driver over-corrected. By this time 
the vehicle had mounted the far footpath 
at the exit of the S-bend. It crossed 
the footpath, continued through a number 
of fences and crashed into the front wall 
of a semi-detached house. 

The front tyres were without tread, 
with the left hand tyre showing canvas; 
the right hand rear tyre had a tread depth 
which varied between 0 and 0.4mm, whilst 
the left hand rear tyre had 8.0mm of tread 
(Figure A2.10) . 

The braking system was inoperative 
after the impact due to a severe leak at 
the union at the master cylinder outlet. 
It was not possible to conclude whether 
this failure was present before the impact, 
but examination of the path of the vehicle, 
which included some distance travelled 

over grass, showed no evidence of brake 
application. 

The driver of the vehicle alleged 
that the bitumen surface of the road was 
wet and slippery at the time of the 
accident, and that he entered the S-bend 
at 45-50 km/h. However, the research 
team was at the scene seven minutes after 
the ambulance was summoned and the road 
surface was quite dry. In addition, the 
driver, who had a blood alcohol level of 
0.11, was engaged in chasing a car, 
following a fight with the occupants of 
that vehicle. Under these circumstances 
it would seem unlikely that he would have 
slowed to 45-50 km/h to negotiate a 
relatively minor S-bend. It appears more 
likely that he approached the S-bend at 
about 80-90 km/h, and failed to slow down, 
or was unable to slow due to the faulty 
brakes. The car then began to yaw in a 
clockwise direction on entering the bend 
due to the larger slip angle of the left 
hand rear tyre relative to the three worn 
out tyres, over-corrected (the driver's 
allegation) and yawed in an anti-clockwise 
direction, mounted the footpath and hit 
the corner of the front wall of a house. 
The house and the vehicle were severely 
damaged to an extent that was consistent 
with a 50-60 km/h impact. 

Dunlop Guardian Goodyear Super Cus,hion 
F78L14 6.95L14 
Tread 0-1.5mm Tread 0-0.5m 
Deflated 18psi with slow leak 

1 House 

Severe brake fluid leak 
at master cylinder outlet 

Dunlop Guardian Olympic Airide 78 
F78L14 F7R-14 - -. 

Tread 0 to canvas Tread 8.0 mrn 
30psi Deflated 

FIGURE A2.10: Accident 119: Vehicle Movements and Tyre Specifications 



A 1970 Austin Kimberley, driven by a 63 
year old male, entered an uncontrolled 
intersection at about 15-20 km/h, and ran 
into the side of the right rear wheel of 
a large truck which had approached from 
the left. The brake pedal on the Austin 
had no resistance; examination of the 
brake system showed all lines to be intact 
and there were no fluid leaks, indicating 
that the lack of pedal resistance was 
probably a pre-impact condition, possibly 
due to a malfunction in the brake master 
cylinder. The brakes could not be tested 
with the motor running after the crash, 
and so there might have been some pedal 
resistance present when the brake servo 
system, which relies on the low pressure 
created in the inlet manifold, was operat- 
ing. Even so, the brake system fitted to 
this vehicle should remain functional in 
the absence of servo assistance. 

A 16 year old male who was operating on a 
suspended licence and who had had minimal 
driving experience, attempted to negotiate 
a downhill right hand, left hand, S-bend 
in a borrowed 1963 Volkswagen sedan. On 
entry to the right hand curve, which had 
a light covering of fine sand, the vehicle 
yawed in a clockwise direction and then 

yawed in an anti-clockwise direction, leav- 
ing the S-bend with a yaw angle of approx- 
imately 45O relative to the centre line of 
the carriageway. The vehicle then 
travelled in a shallow arc with increasing 
anti-clockwise yaw until the front of the 
vehicle impacted a gate which had been 
opened back against a reinforced concrete 
wall (Figure A2.11). 

The brake pedal had no resistance, 
the master cylinder brake fluid level was 
low and the brake backing plates were fluid 
stained, suggesting leaking wheel cylinders. 
In addition, the right hand rear tyre was 
devoid of tread pattern and the front and 
rear seat belts had been removed. 

It is likely that the inexperience 
of the driver, who was alleged by the 
passengers to have been attempting to 
catch up with a vehicle ahead of him, to- 
gether with his BAC of 0.11, were the pre- 
dominant factors in the accident. 
However, the lack of an effective braking 
system eliminated one way in which the 
driver might have regained control. 

Olympic Airide Unmarked 
5.60-15 
Tread 1.9mrn Tread Omm 
Press 23psi Press 28psi 

Brake pedal 
to floor Leaking wheel cylinders 

Unmarked Olympic Airide 
Tread 8.0mm 5.60-15 
Press 22psi Tread 3.5mrnr Press 28psi 

FIGURE A2.11: Accident 168: Vehicle Movements and Defects 



Accident  1 8 9  Accident 205 

A 1950 Holden FX Sedan, driven by a 32 year 
old male, began to yaw in an anti-clockwise 
direction at the entry to a left hand curve. 
As the vehicle negotiated the curve, the 
yaw angle increased until the vehicle 
heading was at approximately 9 0  to its 
direction of travel along the carriageway. 
At this point the car rolled onto its 
right side, roof, left side and back onto 
its wheels (Figure A2.12). 

The probable cause of the skid was 
a tyre pressure of 10 psi in the right 
hand rear tyre, relative to a tyre pressure 
of 30 psi for the left hand rear tyre and 
26 and 23 psi for the right and left hand 
front tyres respectively. It is con- 
sidered unlikely that a loss of pressure 
occurred during the rollover since the 
tyre was fitted with a tube and the tyre 
did not significantly deflate further in 
the period between examination of the 
vehicle after the accident and the more 
detailed inspection on the following day. 

A 1971 Ford Falcon XT Sedan, driven by a 
28 year old male, ran into the rear of a 
1971 Ford Falcon XW Sedan which was stat- 
ionary in the centre of the carriageway 
waiting to turn right. The street light- 
ing at this location was mercury vapour, 
but the level of illumination was low, an 
effect that was accentuated by the high- 
level of illumination (sodium vapour lamps) 
at the preceding intersection. It is 
probable that the brake lights on the XW 
Falcon would have been on when it was 
stationary since the brake lamps were 
operational after the impact and the car 
was equipped with an automatic transmission. 
It is also possible that the right hand 
turn signal lamp was flashing, since the 
driver claimed that it was switched on 
prior to the impact and the lamp was oper- 
ational when tested at follow-up. 

It was alleged by the mechanic who 
normally serviced the striking car that he 
had disconnected the front disc brake power 
booster unit. This had been done at the 
owner's instruction when he had been 
advised that the power booster required an 
expensive overhaul. This action meant 
that the braking power of the vehicle was 
severely impaired, with the expectation 
of rear wheel locking at very low decel- 
erations. 

Other items of note were the front 
left hand tyre devoid of tread, and a gear 
shift linkage alteration to "floor shift", 
the head of the gear shift lever being in 
the form of a hook. 

RH Rear 
wheel skid 

Unmarked Retread 6.50~15 Unmarked Retread 6.50~15 
Tread 2 m  26psi Tread 4mm lopsi 

Unmarked Retread 6.50~15 Unmarked Retread 6.50~15 
Tread O m  23psi Tread 6 m  30psi 

FIGURE A2.12: Accident 189: Vehicle Movements and Tyre Specifications 



Other defects on the striking car 
included a left hand front tyre which had 
a tread depth that varied from 0 to 5.Omm 
across the tyre from outer to inner 
shoulder and a replacement muffler pipe 
which was abrading and melting its way 
through the flexible brake hose which runs 
from the body to the rear axle. 

The driver of the striking car had 
a blood alcohol level of 0.175 and was 
eating a slice of pizza just before the 
collision. 

A 1974 Valiant Galant, driven by an intox- 
icated (BAC 0.19) 22 year old male in the 
inner lane of a straight section of a four 
lane carriageway, passed a Toyota which 
was travelling in the outer lane. The 
Galant then swerved across in front of 
the Toyota in an attempt to pass a Ford 
which was travelling in the inner lane 
about 30 metres ahead of the Toyota. 
As the Galant overtook the Ford it yawed 
rapidly in an anti-clockwise direction, 
rolled onto its right side and then, 
according to an eyewitness, "flipped 

forward and rolled end on end four times", 
crashing through a chain-wire fence and 
hitting a substantial tree. The speed 
of the Galant was estimated by the 
Toyota driver to be "at least 80 mph" and 
by the Ford driver to be "very fast". 
The driver of the Galant admitted to 45 to 
50 mph (Figure A2.13). 

The vehicle was fitted with Good- 
year 6.15 L13 tyres with tread depths of 
between 7 and 8 mm except for the right 
hand rear tyre which was of smaller section 
(Goodrich 5.20 13) and which had no tread 
pattern remaining. In addition, the 
standard steering wheel, which has a 
diameter of 365 mm (14 3/8"), had been 
replaced by a wheel of 290rnm (11 3/8") 
diameter. 

The loss of control was typical of 
that which can result from a rapid lane 
change manoeuvre, but it is probable that 
the mismatch in the rear tyre properties, 
such as tread stiffness and carcase stiff- 
ness, and the variation in steering effort 
and "ratio" due to the reduced diameter of 
the steering wheel would have made the 
task of controlling the vehicle substant- 
ially more difficult. 

+ Travelling 30m apart ---+ 

Rolled end over end 

Goodyear 6.15L13 Goodyear 5.20-13 
Tread 7mm Tread Omm 

Steering wheel 
diameter 11 3/8 
(was 14 3/8") 

At 24psi Max Tyre Load 
5.20-13 640 Ibs 
6.15L13 790 lbs 

Goodyear 6.15L13 Goodyear 6.15L13 
Tread 7mm Tread 8mm 

FIGURE A2.13: Accident 237: Vehicle Movements and Tyre Specifications 



Possible Causal Factors 

These defects were identified in vehicles 
which almost certainly would still have 
been involved in the accident had the 
defect not been present. Nevertheless, 
the defect may have contributed to the 
causation of the accident. 

A 24 year old woman, driving a 1970 Morris 
Minor sedan, saw a Valiant sedan approach- 
ing on her left at an uncontrolled inter- 
section. She continued on because she 
thought that the other car would stop. 
The driver of the Valiant did not see 
the Mini until immediately before the 
right front corner of his car struck the 
left hand door (Figure A2.14) . Computer 
simulation of the accident (McHenry, 1971) 
estimated the Mini's impact speed to be 

Mini 

44 km/h whilst the Valiant was travelling 
at 30 km/h. 

The possible vehicle defect con- 
tribution lies in the fact that the brake 
pedal on the Mini went straight to the 
floor when pressure was applied, a "pedal" 
only being achieved by pumping. There 
was no accident damage to the braking 
system or obvious fluid leaks and so it 
was concluded that the lack of pedal on 
the first stroke was due to incorrect 
adjustment of the brake shoes. 

Other items related to the standard 
of maintenance of the vehicle were the 
right hand rear tyre running at less than 
8 psi (not loaded during impact, or 
accident-damaged), the front wheels were 
of different des&gn (1" difference in off- 
set) and the right hand petrol tank filler 
pipe had not been connected to the filler 
cap. 

Valiant 

Esso Dunlop RS4 
5.20-10 5.20-10 
2.0mm 5.00mm Front wheels same rim 

width but different 
off set 

Petrol tank filler Brakes to floor on 

pipe not connected first stroke 

to filler cap 

Dunlop RS4 Olympic Ai.ri.de 
5.20-10 5.20-10 
Tread 7.00mm Tread 5.00mm 
Less than 8 psi 18 psi 

FIGURE A 2 : 1 4 :  Accident 048: Vehicle Movements and Defects 



Accident 109  

A 1973 Mazda 1300 2-door sedan, driven by 
a 21 year old female, entered an inter- 
section against an amber or red traffic 
light. A 1974 Chrysler Galant turned 
right across the path of the Mazda and 
was struck on the left hand front mudguard 
(Figure A2.15). 

The brake pedal on the Mazda went 
straight to the floor on the first appli- 
cation, pedal resistance only being 
achieved by "pumping" the pedal. There 
was no accident damage to the braking 
system and it is concluded that the lack 
of pedal on the first stroke was due to 
the incorrect adjustment of the brake 
shoes. It is probable that this accident 
would have occurred regardless of this 
brake defect, but the severity of the 
impact may have been reduced had the 
brakes been in better condition. 

A 1962 VW sedan, driven by a 53 year old 
female, failed to give way to a vehicle 
approaching on the right at an uncontrolled 
intersection. 

The brake pedal of the VW offered 
no resistance when actuated, and when it 
was held in the fully depressed position 
the rear wheels could be rotated by hand. 

Other defects included two bald 
front tyres and two front seat belts that 
would not remain latched (Figure A2.16). 

Computer simulation of the 
accident (McHenry, 1971) showed the pre- 
impact speed for the Volkswaqen to be 
50 km/h. Since the safe approach to the 
intersection for the Volkswagen was 10 km/h, 
it is probable that the collision would 
have occurred even if the braking system 
had been in first class condition. 

The other defect on this vehicle 
was a right hand tyre without any tread 
pattern remaining. 

Bridgestone BF Goodrich 
Skyway 6.15-13 Silvertown 660 6.15L13 
Tread 1 . 5 m  

Bridgestone BF Goodrich 
Skyway 6.15-13 Silvertown 660 6.15L13 
Tread O m  Tread 6.5rnm 

FIGURE A2.15: Accident 050: Vehicle Movements and Defects 



Goodyear 5.60 15  Unmarked r e t r e a d  
Tread 4mm Tread O m m  

No brake  "peda l"  
r e a r  wheels cou ld  be  
r o t a t e d  when b r a k e  p e d a l  
f u l l y  depressed  

Goodyear 5.6015 Unmarked r e t r e a d  
Tread 4mm Tread O m m  

FIGURE A2.16: Acc iden t  109: Tyre  S p e c i f i c a t i o n s .  

A 1963 E J  Holden, d r i v e n  by a  33 y e a r  o l d  
male a l o n g  a  s t r a i g h t  s e c t i o n  of  c a r r i a g e -  
way, d i v e r g e d  t o  t h e  l e f t ,  mounted t h e  
k e r b  and s t r u c k  a  l a r g e  t r e e  w i t h  t h e  l e f t  
hand f r o n t  c o r n e r .  Rain had f a l l e n  
s h o r t l y  b e f o r e  t h e  r e s e a r c h  team a r r i v e d  
a t  t h e  a c c i d e n t  s c e n e ,  b u t  it was n o t  
p o s s i b l e  t o  d e t e r m i n e  whether r a i n  was 
f a l l i n g  a t  t h e  t i m e  of  t h e  impact .  T h i s  
may have been r e l e v a n t  t o  t h e  c a u s a t i o n  
of  t h e  c r a s h  because  t h e  windscreen wiper  
b l a d e s ,  arms and l i n k a g e s  had been removed 
p r i o r  t o  t h e  a c c i d e n t .  

The o t h e r  d e f e c t  on t h i s  v e h i c l e  
was a  l e f t  hand f r o n t  t y r e  on which t h e  
t r e a d  d e p t h  v a r i e d  from 4mm a t  t h e  o u t e r  
s h o u l d e r ,  t o  O m m  a t  t h e  c e n t r e  and l.5mm 
a t  t h e  i n n e r  s h o u l d e r  ( F i g u r e  A2.17) .  

T h i s  d e f e c t  was c l a s s i f i e d  a s  a  
p o s s i b l e  c a u s a l  f a c t o r  because of t h e  
u n c e r t a i n t y  t h a t  t h e  windscreen was 
obscured  by r a i n  and because t h e  d r i v e r  
had a  BAC of  0.23, which i n  i t s e l f  would 
a c c o u n t  f o r  t h i s  t y p e  of c r a s h .  

A 1962 EJ Holden sedan,  d r i v e n  by a  26 
y e a r  o l d  male ,  e n t e r e d  a n  u n c o n t r o l l e d  
i n t e r s e c t i o n  and c o l l i d e d  w i t h  t h e  l e f t  
s i d e  of a  V a l i a n t  sedan which had approach- 
ed from t h e  r i g h t .  The impact  speed o f  
t h e  V a l i a n t  was abou t  70 km/h, and t h e  
impact had been preceded by 9m of  locked-  
wheel b rak inq  ( r e a r  b r a k e s  o n l y ) .  The 
impact speed of  t h e  Holden was 45 km/h, 
a f t e r  a  minimal d i s t a n c e  (0.3m) of  locked-  
wheel b rak inq .  The s a f e  approach  speed 
f o r  t h e  Holden was 2 1  km/h. 

The b r a k e  p e d a l  on t h e  Holden had 
t o  b e  depressed  110mm b e f o r e  any r e s i s t a n c e  
was f e l t  and t h e n  t h e  p e d a l  had t o  b e  
pumped t o  m a i n t a i n  p e d a l  h e i g h t .  

Other  d e f e c t s  on t h e  Holden were  40' 
of  f r e e p l a y  of  t h e  s t e e r i n g  wheel  and a  
broken t u r n  s i g n a l  lamp s w i t c h .  

The p o s s i b i l i t y  o f  t h e  d e f e c t i v e  
b r a k e s  on t h e  Holden b e i n g  r e l e v a n t  t o  
t h e  a c c i d e n t  l ies  i n  t h e  h i g h  speed o f  
t h e  V a l i a n t  and t h e  e v i d e n c e  of  pre- impact  

Dunlop LP41 Goodyear Super  Cushion 
6.95L13 6.40 13 
Tread 2.5mm Tread 2.5mm 
28 p s i  32 p s i  

Wiper arms 
and l i n k a g e  
removed 

F i r e s t o n e  Super S p o r t s  Goodyear Super Cushion 
6.95S13 6.40 1 3  
Tread 0-4.0mm Tread 3. 0mm 
32 p s i  17 p s i  

FIGURE A2.17: Acc iden t  021: V e h i c l e  D e f e c t s  



b r a k i n g  of  t h e  Holden. Given t h e  impact  
speeds  o f  t h e  v e h i c l e s ,  t h e  p o i n t  of 
impact  o f  t h e  Holden on t h e  l e f t  hand 
f r o n t  d o o r  of t h e  V a l i a n t  and t h e  
d imens ions  o f  t h e  v e h i c l e s ,  it can  be 
shown t h a t  t h e  t ime r e q u i r e d  f o r  t h e  

V a l i a n t  t o  c l e a r  t h e  p a t h  of t h e  Holden 
was o f  t h e  o r d e r  of 0.18 seconds.  I t  i s  
p o s s i b l e  t h a t  i f  t h e  Holden brak ing  system 
had been i n  o r d e r  t h e  d r i v e r  may have been 
a b l e  t o  have avoided t h e  c o l l i s i o n  had he  
been a n t i c i p a t i n g  t h e  p resence  o f  t h e  o t h e r  
v e h i c l e  and been ready  t o  b rake .  




