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Built-in safety of a road

Safety = f (Geometry)
Geometry = f (Speed)

Therefore,
Safety is derived from the safer design (i.e. safe 

speed and corresponding safe geometry)



Safety can be built into a highway/ road, only if 
he/she understands Road Safety fully to be as a 
blend of art and science:

Art:  The understanding/ anticipating about how the road users are 
likely to be using the road

Science: Scientific methods/solutions to avoid potential crashes & 
their severity

Road Safety Expert & Highway Design Engineer 
Must Understand an important fact.



Therefore, Safety in Design is to be 
provided by
Designing “self explaining roads” and 
“forgiving road side” by selecting the 
most desirable design  standards (and NOT 
the minimum standards) involving the 
critical considerations for safety.

Safety needs more than what is given as minimum 
standards



Safe Road Infrastructure

•To be designed safe (Safety engineering 
principles are to be adopted…)

•Safety audit to be conducted (not just eye-
wash audits by so called auditors…)

•To be built and maintained safe
•The existing facilities are used unsafely, as 
they are not designed for safety; and these 
always invite for unsafe use



Principles for Safer Road Design
• A safe road environment should

 WARN for unusual features
 INFORM of conditions to be encountered
 GUIDE through unusual sections
 CONTROL through conflict points
 FORGIVE for errant behaviors

• A safe road environment is one which provides
 No surprises
 Controlled release of relevant information
 Repeated pertinent information



Reasons for poor safety in a road 
network

• Design deficiencies
• Poor road user behaviour 

(indiscipline)
• Weak enforcement
The consequences are seen in our 
accident/crash data year after year
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*2022               500,000 180,000 ??? 600,000
Let us hope it is not like these

Source: Road Accidents in India 2021, MoRTH, GoI* Intuitive Projection



Road Accident Deaths to Two-Wheeler Riders
% share of total

road deaths2-Wh Road DeathsYear

25.935,7672012
28.639,3532013
29.340,9262014
31.546,0702015
35.452,5002016
32.948,7462017

36.5455,3362018
38.5558,2652019

Road Accident Deaths to Two-Wheeler Riders

2020
2021

56,873
69,385

43.20
45.03

Source: Ministry of Road Transport and Highways, India

During last 20 years, more than 25 lakh people 
died in road crashes and another 7-10 million 
people injured, and a major group of whom 
might be left disabled for life



Road Accidents….. A Silent Disaster
Injured/AffectedDeathDisaster (Natural and Man-made)

530,00020,000Bhopal Gas Tragedy, India, Dec. 1984

20,0009,000Latur (Killari) Earthquake, India, Sep. 1993

NA20,000Orissa Super Cyclone, India, Oct. 1999

NA3,000+World Trade Centre ( 9/11), USA, Sep. 2001

166,80013,800Bhuj (Kuchch) Earthquake, India, Jan. 2001

1.0 million245,000Asian Tsunami, many countries, Dec. 2004

375,00090,000Sichuan Earthquake, China, May, 2008

23,00,0002,25,000Haiti Earthquake, January,2010

100,000 (missing)5,700Uttarakhand floods,India,June,2013

23000+9000+Nepal Earthquake, April 2015

-1200Hurricane Matthew, USA, October , 2016

4 Million (Affected)1200Monsoon flooding in Bangladesh, and Nepal, September , 2017

330,000 (Affected)2783Tsunami and Earthquake (Sulawesi island Indonesia) September 2018

45 million532,037
Corona Virus: Covid-19 Pandemic
(up to 25 Oct. 2023) in India

4,12,4321,53,972Road Accidents (India), 2021
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But, let us build only safe roads
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Some of them have glaring problems

With Malice to None….

• Unattended design deficiencies…
• Implementation flaws/Network 

management deficiencies….
• Road use behaviour (absence of 

enforcement)…



Improperly designed entry ramp

Consistency in Design Essential



Intersection of village road not
designed for safe geometry

(… this could be pointed out by audit)



Geometry for a high speed road!!!



Geometry for a high speed road!!!



Level difference between the two carriageways



Deficient design and Implementation of road junctions



Alignment of high-speed 4-lane highway 
deserves to be better; It could be much 
better with one mild curve



Erroneous channelisation



Pedestrians required to cross a 6-lane wide road
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Ill designed roundabout…



Incompetent Design of Signage



Innovation by Road Authority…







Protection of Median; Dangerous for Motorist



Implementation/Maintenanc
e Problems….



Police records it as reckless 
driving



Police records it as reckless driving



Traffic Signs (Chevron signs)
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Closely spaced chevron sign for the curve; New guidelines 
should be followed for spacing based on speed and curve 
radius



Non-standard median opening; serious hazard for all



Serious hazard for smaller vehicles, 
who use the paved shoulders generally





Hanging crash barrier (Not 
Fixed) and Without 
Transition

Crash barrier behind the 
kerb and will have no 

purpose served
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Pedestrian cross-walk 
marked in wrong place
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Pedestrians Facility



Surya River Bridge



Surya River Bridge



Unsafe Road User Behaviour….



Risky Behaviour

7 people on a M/C



Enforcement absent; non-motorised traffic violation

Contraflow



Unsafe Use of Vehicle:    On inter-city roads



Insafe Use of Vehicle:   In Urban 
area



Carrying animal on a motor cycle
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Dangerous Ride on Public Transport



Consequence is very serious



 Millions of People suffering permanent disabilities

IS THIS FAIR TO OUR YOUNG GENERATION ? ?

I WANNA PLAY…  BUT I CAN’T



Enforcement on Highways….



NHAI upgrades ATMS standards 
deploys AI to enhance road safety 
and digital enforcement (19th Oct. 
2023)Updated policy to implement upgraded and forward-

looking Advanced Traffic Management System 
(ATMS) Standards and Specifications 2023 

Digital enforcement using VIDS (Video Incident Detection System), 
which has capability to detect 14 different types of incidents

Till date there is no single road having complete automated 
enforcement system (ATMS), while every PPP project has this 
component as part of the project to be implemented



Main issue is that we do not know our 
road safety problem….

What we cannot measure, 
we cannot manage…



We can see only the tip of the Iceberg
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1:15:70

International
1 death : 85 injuries

India
1 : 3

Many injury and damage only accidents are 
not recorded in police statistics

5-10% ?

The problem is much bigger than we think (what we know is 
just tip of the iceberg ?)

• Unreported major/minor injury
accidents could be as high as 
1,500,000/year ?

• Unreported damage only crashes could be over 
2,000,000/year ?

As per 2019 Data
Deaths = 151,113
Injuries = 451,361

Where crash data is available



Western and Rich Nations had the 
Similar Road Safety Problems in 
1960s, as we have now….



History of RTI death rates in rich countries



Trends in Road Traffic Fatality Rates in Developed Countries



Rich nations embraced “Safe 
System Approach”

They did not focus only on 
blackspots…
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Safe System Approach for 
Road Safety

All five ingredients:  Safe Road, Safe Vehicle, Safe Road User (Education), Enforcement, and 
Emergency Care (with overall Management)

Safer Speed



But with Effective Policy and Planning
- case example of Australia

1970 Seatbelts in all 
new vehicles

1973 Legislation for compulsory 
wearing of seatbelts & helmets

1976 Random 
breath testing

1976-82 legislation for mandatory child 
restraints

1988 Speed cameras 
instituted.

1989: 10 Point Plan for 
dangerous road user 
behavior and enforcement

1990 National 
Program for  treating 
black-spots 

1992 First national road 
safety strategy with 
defined targets

1998 Lowering speed 
limits in high risk 
areas

2009 Towards Zero Road 
Safety Strategy (2008-2020)

2002-Present New national 
road safety strategy (2011-
2020) with continued multi-
sectoral interventions

A structured multi-sectoral action plan was implemented



400

450

500

550

600

650

700

750

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

D
ea

th
s

1.5

1.8

2.1

2.4

2.7

3.0

3.3

3.6

D
eaths per 10,000 vehicles

Road deaths

Deaths per 10,000 vehicles

Intensive advertising and enforcement

First National Road Safety Plan
First S(A)P: targeted enforcement resources

Compulsory Breath Tests and speed cameras

Vehicle 
impoundment H

ig
hw

ay
 P

at
ro

l

Slide courtesy of Tony Bliss

NZ’s effective new measures and multiple initiatives kept 
reducing the death toll



Road traffic death rates have been dramatically reduced in 
developed countries

• New Zealand started later than other countries but achieved a rapid decrease in road traffic death rates
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Example of Road Safety Measures in Japan Best example of cause 
and effect relationship 



In Conclusion

It is not only the design or the standards, there are 
many other requirements for realising complete road 
safety

• Safe System (Adopted through 5 Es)
• Societal consciousness for road safety
Above all, the providers of the road transport system 
(the network, vehicle and operating systems) have 
to be made responsible  in equal proportion for any 
mishap/accident that takes place
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Thank You

Let us build only safe 
roads….


