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Road Safety Policy Models

Intuitive model

(penalties, education,driver training,licensing)

Vehicle centric model

(vehicle standards for occupants, road
standards vehicles),

Human Centric model

=m (FOad design, city planning for Limitations of
"4the road users)



Accidental Elements & % age Contribution

Basic elements of road accidents are;

Elements

|
Humans Vehicle Road

%Aqge Contribution in Road Accidents by these Elements

Road

54-62%
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r Principles of Road Safety

A GeometricDesign(cross section, horizontal
and vertical curves, sight distance, shoulder
and median designs)

Road surface characteristics

Road markings and delineation

Road signsfurniture

A Traffic management aspects relating to safety
A Road works and maintenance

o Do I




Systems Approach

A Structural analysis of injury producisgstems

A Focus is on the injury causing properties of systems
rather on the errors of owners, designers, operators

A Moving away from conventional explanations which
are myopic overlooking the interrelationships
between the various components of the system.



Injury Producing Sytems

A Accident is a failure in a subsystem, or the system a
a whole that damages one or more unit
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rCoanict between safety and mobility
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— Relation between Traffic Flow
Density and Speed

| M = Kilometers driven

D = Density of number of cars in the system
V = Speed
Then M=D.V. (1)

The number of accidents in the system (U) can be calculated
by multiplying the traffic flow with the specific risk of the
system (u), so we get

U=uM=uDV (2)
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Analysis

This shows that the traffic safety can be
Increased by:

1. Reducing the specific accident risk in the
system

2. Reducing the number of elements
3. Reducing the speed



Impact angle, Kinetic energy and travel speed
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Roundabout safety

Roundabout Intersection
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QustainableSafe traffic system

a road environment with an infrastructure adapted to the
limitations of the road user;

vehicles equipped with technology to simplify the driving task and
provided with features that protect vulnerable and other road
users; and

road users that are well informed and adequately educated.

function

T~

/ \ form <~—— use

human

vehicle -~ infrastructure function: use of the road as intented by the road authority
form: the physical design and layout properties of the infrastructure
use: actual use of the infrastructure and behaviour of the road user




~ ZONE

Discussion on a paradigm shift

MoRTHcontinues emphasis on
driver 6s faul't

Based on police reports

Vehicle

Driver

‘System’ failures
driver / vehicle / road

Driver failures:
inexperience

Fifth Annual TRIPP Lecture 13



SAFE SYSTEM APPROACH

{ Safer travel ]

L, bpeed
management
by design

. \ Forgiving

_ I roads/streets
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— Road traffic deaths in India 1970 though 2014
r (Source: NCRB).
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~10% underreporting total deaths 1,41000 (2014)
Injury crashes underreported by 4 time
Estimated serious injuries 20 times of fatalities
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Fatalities per100 thousand population
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Type of victims on fatal crashes on

highways
Fatalities by type of road user, per cent
ocion Motorised Unknown
Pedestrian~ Boyde —— two- C Bus ~ Truck -
Wheeler

Highways (1998) % 11 U 55 3 14 1

JaneNH8 (2010-2014)2 A . 1 14 0 13 1

Hlane NH4 (2010-2014)2 2 5 it 8 T 4 4

GaneNHL (00204 M 3 0 6 54 1

Notes: (1) Data from/ocationson 34 national and state highwaysin India (Tiwar, G. et al,, 2000). (2) Twari, G, 2015




ype of vehicles involved in fatal crashes on highways

\ehicls involved, percent

Mk Bis G TR MW Ohes  Totd
Howays( 1999 5 5 5 13 -
Jane N (2000014 g5 7 15 B
e NFRA (0102004 I R s R/
Biane NHL (2010:2014)2 1 ] 2 ! ! 010
Notes (1) ata from locations on 34 netional and ate higiwaysin India (Twar, G. et al, 2000),2) Twar, G, 2015
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Type of crash on highways

(rash type in percent

. Pedestrian
Highway Type
sl Overtum  Headon  Angle  Rearend  and H>.<ed Other

. 0bject

hicydle
2 lane with paved - shoulder : 7 6 i 3 ) :
Undivided
4lane divided 0 6 2 5 32 ~ 1
6 lane dlvided 2 10 ! 28 15 ~ 1
2lanehill road [k 4 1 4 13

*Run off vehicles 76%and L%overtumn
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r Rural ?

A Low density development

A Highway passing through small towns and
villages
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Rural Highway Development

Issues

Guidelines for highway development generally follow
International specifications and are not tailored to
the country specific situations in the less motorisec
nations like:

Presence of tractors, bicycles and other NMVs

I High density living pattern along the highways
:
I Truck drivers evolving peculiar behavior patterns to

Bicycles and pedestrians not being conspicuous at nigh

communicate with each other and other road users

Road users avoiding traveling long distances to find gap
and traveling in the wrong direction instead.
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Rural Highway Design Issues

A Designed to carry motorized traffic at-@20 km/h

A Geometric design to ensure m.v. safety:
I Shoulder widthg runway zone/recovery zone
I Central median and gaps. Distance between gaps
I Separation for noamotorized vehicles
I Traffic calming in serurban locations
I Road crossing facilities for pedestrians and animals
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=W Rural Highway Design Issues
é. contd.

A Roadside furniture to ensure safety:
I Crash barriers
I Road markings andlignages
I Wayside amenities and roadside trees
A Vehicle design issues to ensure safety:
I Conspicuity of slow moving vehicles
I Conspicuity of fronts and backs of trucks

A Guidelines for road safety audits



Rumble strips laid
thicker than the

specified 15 -25mm
(accordingto IRC 39 i
1986)




Car speedvs distance from speed breaker
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Parked Vehiclesin Bus Lay Bye

Poorly Planned & Maintained [ S
Bus stand )

raised median,

mixing of slow and fast traffic



Wrong median-raised and fencing




WaySnedian, audible markers,
crash barrier




Guard Ralls
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New Jersey Barriers
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14% reduction in all ROR
crashes after the installation
of shoulder rumble strips
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houlder Rumble Strips
Problem: Roadway departures account for more than half of all roadway
atalities.

Roadway departure fatalities, which include run-off-the road (ROR) and head-on
atalities, are a serious problem in the United States. In 2003, there were 25,562
roadway

departure fatalities, accounting for 55 percent of all roadway fatalities in the United
tates. That same year, more than 16,700 people

died in ROR crashes (39 percent of all roadway fatalities). In 2008, 304 persons
ere killed in noninterstate roadway departure crashes in New York State.



Safe Highway ( Japan)



