
Traffic and Road Safety Management 

Abstract 

I mproving road safety is getting 
more attention all over the 
world due to increase in 

number of road accidents and 
associated loss of lives and 
resources. Safety management 
concept is being promoted to 
achieve acceptable safety 
standards. Traffic management is 
considered one of the tools that 
can effectively be used to achieve 
improved safety standards. 

Introduct ion 

A road acc ident is defined as a 
collision of one or more vehicles 
resu l ted due to u n e x p e c t e d 
sequence of activities. When a road 
user perceives a possible hazard 
s i tua t ion , he or she usua l ly 
undertakes an evasive action. Those 
who fail to complete the evasive 
action{s) prior to reaching a point 
of no e s c a p e ended up wi th a 
collision. In a road environment, a 
collision is a result of deficiency 
between road user performance and 
system demand. 

It is important to consider what is 
meant by "safety". The concept of 
safety is dependent on individual 
perspective. Though the traditional 
practice is the consideration of the 
number of accidents that occur as 
a measure of safety, it is not a 
reasonable measure as we cannot 
allow a defined number of accidents 
to happen before mi t i ga t ing 
haza rdous s i tua t ions . A n o t h e r 
measure that can be used is risk of 
meeting with an accident. There are 
two aspects to this concept. One is 
the risk for an individual of meeting 
with an accident and other is the 
risk that passing road user will 
generate an accident. As complete 
elimination of accident risks is an 

impossible task, it is necessary to 
decide on an acceptable level for 
inherent risks. The number of 
a c c i d e n t s is a de t e rmin i s t i c 
quantity and easy to measure. The 
r isk of an acc iden t is a 
p robab i l i s t i c quan t i ty and is 
difficult to be evaluated. Few tools 
are available to evaluate the level 
of risk of acc idents at a given 
l oca t ion . A n o t h e r e x t r e m e 
measure that could be used is road 
user stress level. Road user stress 
leve l is a qua l i t a t ive measure 
which is very subjective, but it can 
be cons ide red as the co r rec t 
representation of the acceptable 
level of safety for individuals. 

Today , safety is cons idered as 
" m a n a g e m e n t of r isk" and is 
defined as the state in which the 
r isk of harm to pe r son or of 
property damage is reduced to, and 
ma in t a ined at or b e l o w , an 
a c c e p t a b l e leve l t h rough a 
con t i nu ing p roces s of haza rd 
iden t i f i ca t ion and r isk 
management. 

The need for Interventions 

Ignoring safety hazards may lead 
to increase in the n u m b e r of 
serious accidents. There is a need 
to manage 
•accident r isks 
on roads due to 
i n c r e a s i n g 
trends in road 
acc idents and 
enormous cost 
of road 
accidents that 
is e s t ima ted 
over 10 Billion 
Rupees per year 
that inc lude 
v e h i c l e and 
road furniture 
d a m a g e s , 
m e d i c a l cos t s 
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and police and other administrative 
costs. Further, having no positive 
m e a s u r e s m a y lead to loss of 
confidence of road users. 

The main objective of the safety 
m a n a g e m e n t is to m i n i m i s e 
u n e x p e c t e d s i tua t ions 
encountered by road users that 
may resu l t in a con f l i c t i ng 
situation. As shown in Figure 1, 
user c o n c e n t r a t i o n leve l 
(performance) can change with time 
due to a number of reasons such 
as engaging in other activities such 
as tuning the radio on, looking at 
a road s ide adve r t i s emen t s or 
falling asleep. However, when a 
driver perceives a risk in the road 
environment, he / she would pay 
more a t t en t ion and the 
performance curve can go up. At the 
meantime, the road environment 
has its own behaviour. When the 
road traffic is less or when there 
are no road-side obstructions or no 
road - side friction, environment 
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does not d e m a n d a higher user 
performance, and thus, the system 
demand curve will be low. Some 
situations such as damaged road 
surface, sudden pedes t r ian 
movement across the road or an 
unexpected manoeuvre of a nearby 
vehic le wil l increase the sys tem 
d e m a n d . W h e n e v e r the user 
performance level falls below what 
the system demand from the road 
user, there can be an accident. 

Based on the above explanations, 
there are two strategies to reduce 
traffic accidents; one to increase the 
driver performance level and other to 
reduce the system demand. Driver 
education, user knowledge about road 
rules, hierarchical levels of driver 
behaviour, law enforcement, physical 
and mental fitness and other fiscal 
policies such as insurance, fines, etc. 
have been identified as the factors 
influencing the user performance 
levels. Steps that are required to 
increase the user wi l l ingness to 
improve their performance levels and 
po l i cy c h a n g e s necessary as 
incent ives for the road users to 
change their attitudes need to be 
identified. System demand can be 
reduced by proper vehicle design, 
correct intersect ion and h ighway 
design and maintenance practices. 

The main elements involved in road 
accidents are the road user, the 
vehicle and the road environment. A 
somewhat loose parallel can be drawn 
between these and the host, agent 
and v e c t o r c o n c e p t used in 
epidemiological studies. Therefore, 
the preventive mechanisms used in 
medical field can be applied to a road 
accident during prc-crash, crash and 
post-crash situations. 

Traffic and safety management 

Traffic management can be defined 
as the ef fec t ive u t i l i sa t ion of 
available road space to improve traffic 
flow and safety. The main objectives 
of traffic m a n a g e m e n t are to ; 

m i n i m i s e d e l a y s , i nc rease 
capac i ty , i m p r o v e safe ty and 
security, give priority to selected 
traffic and minimise emissions. 
Safety management tools could be 
i nco rpo ra t ed in the road 
development work and transport 
operations to improve the safety 
s tandards . Th i s wi l l resul t in 
minimising loss of human life, 
injuries, property damage and 
f inanc ia l , e n v i r o n m e n t a l and 
soc ie ta l losses . T h e need for 
managing transport demand arises 
m o s t l y due to the r ap id ly 
increas ing veh ic le fleet in the 
world where the increase of motor 
v e h i c l e s often o u t s t r i p s the 
provision of road space in many 
countries. 

Safe ty m a n a g e m e n t is a 
sys t ema t i c p r o c e s s w h i c h 
increases the chances of reaching 
safety goals by ensuring that all 
oppor tuni t ies to i m p r o v e road 
safety are identified, considered, 
implemented as appropriate, and 
evaluated in all phases of highway 
p l a n n i n g , 
d e s i g n , 
construction, 
maintenance, 
a n d 
o p e r a t i o n s . 
T h e leve l of 
a t t en t ion to 
the safety 
m e a s u r e s 
should be 
decided based 
on the three 
risk elements; 
the probability 
of acc idents , 
the leve l of 
exposure and 
the magnitude 
of the 

consequences. 
M a i n t a i n i n g 
an acceptable 
l eve l o f r i sk 
can be 

a c h i e v e d th rough safety 
performance indicators and safety 
performance targets. 

Safe ty m a n a g e m e n t c o u l d be 

i m p l e m e n t e d th rough safe ty 

p r o g r a m m e s and safety 

m a n a g e m e n t sys tem. A safety 

program is an integrated set of 

regulations and activities aimed at 

improving safety. A safety program 

has a broad scope and includes 

many activities aimed at achieving 

the program objectives. A safety 

m a n a g e m e n t s y s t e m is an 

organised approach to managing 

safe ty . It u sua l ly i n c l u d e s 

n e c e s s a r y o rgan i s a t i ona l 

s t r uc tu r e s , a c c o u n t a b i l i t i e s , 

policies and procedures. 

A p p r o a c h e s 
management 

to traff ic 

Traffic can be managed.through 

e n g i n e e r i n g des ign , th rough 

e n f o r c e m e n t and th rough 

education. 
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Figure 2 A flow diagram of evaluating a 
traffic management plan 
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Design includes; intersection designs, 

med ians , i s l ands , cycle pa ths , 

pedestrian paths/ malls, bus bays / 

parking bays, street lighting, road 

geometry, road surface and drains. 

Enforcement can be either manual or 

physical. Manual controlling consists 

of parking control, land use control, 

speed control and turn prohibition. 

Physical control l ing includes road 

s igns , lane m a r k i n g s , ba r r i e r s , 

pedestrian crossings, one-way roads 

and road closure. Education includes, 

d r iver t r a in ing , t r a in ing 

schoolchildren, advanced training of 

professional drivers, public awareness 

And public participation. 

Any traff ic m a n a g e m e n t sys t em 

should be properly evaluated before 

i m p l e m e n t a t i o n . The f o l l o w i n g 

methodology (Figure 2) could be used 

to ensure the effectiveness of any 

traffic management system. A sound 

k n o w l e d g e in traffic e n g i n e e r i n g 

theo r i e s i s r equ i r ed for the 

approximate analysis. 

Evaluating mitigation options 

All risk mitigation measures may not 

have the same potential for reducing 

risk. Therefore , it is necessary to 

evaluate options available prior to 

implementation. These options could 

be e v a l u a t e d wi th r e spec t to 

e f f ec t i venes s , c o s t / b e n e f i t , 

p r ac t i ca l i t y , cha l l enges and 

accep tab i l i t y , en fo rceab i l i t y , 

durability, residual risk and possible 

new problems. Preference should be 

given to the measures that could 

contribute most towards eliminating 

risk. 

Road design 

Proper road design is vital for the 

success of e f fec t ive t raff ic 

management. Road Safety Audit is one 

of the tools that could be used to 

improve the safety standards of a road 

design. Road safety audit is a u sed to eva lua t e the safety 
formal and independent review of 
a proposed design by an expert 
safety team to assess the multi­
modal safety performance of the 
design. 

The main objectives of carrying out 

a road safety audit are to reduce 

the w h o l e of life cos t s of the 

projec t , m i n i m i s e post-

cons t ruc t ion r e m e d i a l work , 

consider the safety of all road 

users , m i n i m i s e p reven tab l e 

c o l l i s i o n - p r o d u c i n g e l emen t s , 

provide injury-reducing elements 

at su i tab le l o c a t i o n s , inc lude 

su i t ab le c o l l i s i o n - r e d u c i n g 

elements and ensure the project 

does not impact safety on adjacent 

roads. 

A report identifying any safety 

conce rns wi th the des ign , 

quantifying the safety implications 

of the relevant design decisions, 

and suggesting safer alternatives 

for c o n s i d e r a t i o n wi l l be an 

outcome of a road safety audit. The 

responsibility of the safety team 

is m a k i n g d o c u m e n t e d 

recommendations. Then the design 

t eam gets an o p p o r t u n i t y to 

o u t l i n i n g how the safety 

r e c o m m e n d a t i o n s are be ing 

addressed. 

When using des ign s tandards, 
steps should be taken to evaluate 
the de s i r ab l e v s . m i n i m u m 
s t anda rds . Fur the r , the 
combina t ion of s tandards may 
cont r ibute t o w a r d s conf l ic t ing 
situations with respect to safety. 
Age of the standards is another 
factor that should be considered 
in road designs. 

Safety d u r i n g the o p e r a t i o n 
stage 

c o n d i t i o n at a g iven loca t ion 

within a short period of time. Here, 

it is assumed that the serious 

conflicts are proportional to the 

type of traffic accidents, and the 

identification of conflicts can be 

used to understand the potential 

safety issues without waiting for 

accidents to happen. 

Based on the results of conflicts 

s tud ies , one can ident ify the 

appropriate traffic management 

o p t i o n s for a g iven l o c a t i o n . 

H o w e v e r , it is i m p o r t a n t to 

monitor and evaluate any traffic 

m a n a g e m e n t op t ion to be 

implemented as residual problems 

could arise due to unexpected and 

random behaviour of road users. 

Conc lus ion 

Road safety management system 

is a useful tool to improve the 

road safety standards. Success of 

a safety management system will 

depend on the att i tude of the 

m a n a g e m e n t t o w a r d s safe ty , 

safety cultures developed within 

o r g a n i s a t i o n s , r e p o r t i n g , 

analysing, training and monitoring 

mechan i sms used in handl ing 

safety. Understanding traffic flow 

behaviour and knowledge on traffic 

m a n a g e m e n t m e a s u r e s are 

r e q u i r e d for the successfu l 

implementa t ion of road safety 

management system. 
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During the operation stage "traffic 
conflict study" technique could be 
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