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Putting road design on 
a sound 
basis 

VICTORIAN motorists, on average, are 
much faster on the brake in an emergency 
than many people think. 

But their reaction times do not appear to 
be fast enough to justify an easing of road 
design standards. according to research by a 
Monash psychologist, Dr Tom Triggs, and 
research assistant, Mr Wei Harris . 

The research does suggest, however. that 
any attempt to tighten the standards - a 
course advocated by some critics of current 
road design - could involve unnecessary 
roadmaking expense . 

For more than 12 months, Triggs and Har­
ris have been measuring the response of 
motorists on rural roads to emergency situa­
tions. such as level crossings, and to other 
"eliciting stimuli", such as road work signs . 
cars and motor cycles angled on the side of 
the road, amphometers, and police cars 
parked over the crest of a hill. 

They have found that unalerted response 
times differ according to the type of stimulus. 
Fastest responses, which were obtained at 
railway crossings, were typically about one 
second . This is considerably less than the 
average responses of two seconds or more 
suggested by earlier on-the -road research . 

In Australia . at present, roadmaking 
authorities use a road design value of 2.5 sec­
onds, adapted from the U.S. standard, 
worked out by the American Association of 
State Highway Organisations. 

Given this " unalerted reaction time " and 
the design speed of the road. or, in some 
cases, the operational speed since many 
motorists don't stick to tha design speed. 
roadmakers are able to work out how far 
ahead a motorist must be able to see to avoid 
obstructions and safely handle emergency 
situations. 

A significant reduction in the reaction time 
value used in road dasign could mean savings 
of millions of dollars in roadmaking costs. 
Conversely, a significant increase could add 
millions of dollars to the cost in terms of 
" dips that have to be filled" and "hill crests 
that have to be levelled". 

However, Triggs points out, roadmaking 
authorities are interested not so much in the 
average driver's response. but in the distribu­
tion of responses. 

" Typically, traffic engineers talk about an 
85th percentile, which means that 85 per 
cent of drivers would have a response time 
less than the particular value chosen ," he 
says. 

"The particular value in the Australian 
case is 2.5 seconds. 

"Wa've found that the value of the 85th 

nature of the stimulus that elicits the 
response. 

" We believe, as a result of our research, 
that some of the previous results . suggesting 
average response times of more than two sec­
onds , need to be taken with a grain of salt. 

" People who believe that the present 
design standard of 2,5 seconds is far too low 
are really speaking of field laboratory situa­
tions in which response times are much 
slower," 

Artificial 
situation 

Triggs says that until recently there had 
been relatively little research done on the un­
alerted reaction times of drivers . Most of the 
work that had been done involved artificial 
situations in which a person sat in an ex­
perimental car and responded to stimuli such 
as tones or lights. 

This laboratory-type situation does not 
represent the sort of thing that would happen 
on the road. Triggs points out. For one thing. 
he says, the driver is already motivated by the 
experimental situation . He knows what is ex­
pected of him. For another, the stimulus is ar­
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tificial. It is not the type of thing that a driver 
would have to respond to on the road . 

Triggs and Harris injected reality into the 
research by contriving a range of " real- life" 
situations which motorists had to respond to 
while unaware that they were taking part in 
an exper iment. 

With the co-operation of police, Triggs and 
Harris set up cars and motor cycles angled on 
the side of the road for use as alerting stimuli. 
used amphorneters. set up roadwork signs 
with evidence of roadwork over the crest of 
the hill , stationed police cars in strategic 
positions, and observed motorists' reactions 
at railway crossings. 

The drivers' responses to these situatk 
were recorded by hidden video cameras. Ac­
tivation of stop lights was the cue that the 
driver had applied his brakes . 

The Monash team found that roadwork 
signs were not a " pow erf u l eliciting 
stimulus" . Most drivers assumed that they 
could steer around the obstruction and didn 't 
brake at all. Only about 15 per cent of 
motorists responded by braking. Likewise , 
wrecked vehicles, motor cycles on the side of 
the road, flags and other signs, did not result 
in a "significant frequency of braking", 

However, the use of amphometers on the 
road and parked police cars led to a high 
braking response . The fastest responses were 
obtained at railway crossings. typically. less 
than a second. 

This way , the team wa s able to build up 
response time distributions across a range of 
stimuli. 

Triggs says that because of the variability 
of response times, depending on t 
stimulus, it is clear that you cannot have, 
single design standard for all situations. You 
have to take into account the environment 
and the nature of the eliciting stimulus. 

"The present design value of 2.5 per cent 
is not too bad when you consider that you 
want most of the population to respond at a 
value less than that," he says. 

"For highly visible situations with a power­
ful stimulus you might well be able to do with 
a design response time of less than 2.5 sec­
onds, but that does not necessarily mean it 
should be incorporated into the design stan­
dard . 

" If the design standard were reduced it 
could mean tremendous savings in road 
costs, but, on the results of our research , we 
would not argue for a reduction. 

"At the same time, on the basis of our 
data, it's most unlikely you could make a case 
for extending it." 

The research is funded by the Australian 
Road Transport Department. A report will be 
presented soon to the department's Road 
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second up to close to three seconds . There 
are widely differing values. depending on the 

stun utus ", according to the Monash research. 
Most drivers assume the y can steer around the 

obstruction and don 't brak e. 
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