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Principles of Road Safety

• Speed control

• Containment (e.g. roadside barriers)

• Protection from roadside hazards (e.g. trees, bridge piers)

• Information through markings and signage 

• Traffic Management



Road death victims and their striking vehicles

• What are the reasons for single-
vehicle crashes?

• Road-side hazards, alcohol, etc

No other 

vehicle

Motorised 

two-wheeler

Car & 

taxi
Bus

Truck/ 

Tractor
Other

Pedestrian 0 36 15 6 40 3

Cycle 0 27 19 5 47 1

Motorised two-wheeler 26 14 10 5 38 7

Car 42 1 5 3 48 2

Truck/Tractor 59 7 1 3 29 1

Road user killed

Percent

In crashes with
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Data from five districts of Chhattisgarh (2017-2019)



Measures to enhance road safety
• Geometric Design (cross section, horizontal and vertical curves, sight distance, 

shoulder and median designs)

• Road surface characteristics

• Road markings and delineation

• Road signs, furniture

• Traffic management aspects relating to safety

• Road works and maintenance



List of  IRC codes relevant for the road safety
Sl. 

No.

IRC Code Description

1 IRC: 35-2015 Code of Practice for Road Markings

2 IRC: 65-2017 Guidelines for Planning and Design of Roundabouts (First Revision)

3 IRC: 67-2012 Code of Practice for Road Signs

4 IRC:79-1981 Recommended Practice for Road Delineators

5 IRC 99-2018 Guidelines for Traffic Calming Measures in Urban and Rural Areas 

(First Revision)

6 IRC:119-2015 Guidelines for Traffic Safety Barriers

7 IRC:SP:44-1996 Highway Safety Code 

8 IRC:SP:55-2014 Guidelines on Traffic Management in Work Zones (First Revision)

9 IRC:SP:73-2015 Manual for Specifications and standards for two laning of highways with 

paved shoulder

10 IRC:SP:84-2014 Manual for Specifications and standards for four laning of highways with

paved shoulder

11 IRC: SP: 87-2013 Manual of Specifications & Standards for six laning of highways Through

Public Private Partnership

12 IRC:SP:88-2010 Road Safety Audit Manual

13 IRC: SP: 99-2013 Manual for Specifications and Standards for Expressways



Sl. 

No.

IRC Code Description

1 IRC:38-1988 Guidelines for Design of Horizontal Curves for Highways and Design Tables

(First Revision)

2 IRC:52-2001 Recommendations About the Alignment Survey and Geometric Design of

Hill Roads (Second Revision)

3 IRC:66-1976 Recommended Practice for Sight Distance on Rural Highways

4 IRC:73-1980 Geometric Design Standards for Rural (Non-Urban) Highways

5 IRC:86-1983 Geometric Design Standards for Urban Roads in Plains

6 IRC:SP:23-1983 Vertical Curves for Highways

7 IRC:SP:48-1998 Hill Road Manual

List of  IRC codes relevant for the road safety



Design Speed and Speed limit (Geometry)
Depends on terrain type and Land-use 
Table 1-2 Design speed for 2,4,&6 lane highway

Nature of 

Terrain

Cross slope of the 

ground

Design speed (km/hr.)

Ruling Minimum

Plain and 

Rolling

Up to 25 percent 100 80

Mountainous and 

Steep

More than 25 

percent

60 40

Table 4-2 Design Speed for Expressway

Nature of Terrain Cross Slope of the Ground Design Speed (km/hr)

Plain Less than 10 percent 120

Rolling Between 10 and 25 

percent

100

100 Expressway

80 divided 6/4 lane

60 Undivided

40 through 

settlement



An example of design modifications of highway passing 

through a village (IRC 35-2015)



Bar Markings

Figure 11-1 Typical layout of Bar Markings

Approach

Speed

Bar Marking (Number of TM 08) Distance from hazard

81 to 100 km/h 4 set d1=50m; d2=80m; d3 =120m; d4= 180 m

Clause 11.2.1 of IRC: 35-2015 says that the thermoplastic bar marking is a softer treatment to

reduce the speed.

Specifications for the installation of bar markings



Clear Zone (IRC 119: 2015)

• Unobstructed traversable area provided 
beyond the edge of the through 
carriageway for the recovery of errant 
vehicles

• For a design speed of 110 to 120 km/h, a 
clear zone width of 9 to 11m has been 
recommended

• Crash barrier is to be provided in case it 
is not possible to provide the suggested 
clear-zone distance from the edge of 
carriageway

Clear Zone



Crash Cushion Specification as per IRC SP: 87-2013

• IRC SP: 87-2013: Manual of Specifications & Standards for Six laning of 
Highways Through Public Private Partnership

Clause 9.6 Traffic Impact Attenuator 

Fig 9.6 Space required to place Crash Attenuators





Crash Cushion Specification as per IRC SP: 87-2013

Minimum Space Required for Crash Attenuators i.e. Reserve 
Area (in m)

Speed of Main 

Highways 

(kmph)

Minimum Space Preferred Space

Restricted Conditions Unrestricted 

Conditions

N L F N L F N L F

50 2 2.5 0.5 2.5 3.5 1 3.5 5 1.5

80 2 5 0.5 2.5 7.5 1 3.5 10 1.5

100 2 8.5 0.5 2.5 13.5 1 3.5 17 1.5

120 2 11 0.5 2.5 17 1 3.5 21 1.5



Crash cushions 

Example of TAU-IITM crash cushion 

installed at site

Example crash cushion at toll plaza



Examples of obstructions within clear 
zone



Median Design



Median barriers

• Median barriers are designed to reduce the risk of an errant vehicle:

• Colliding with a vehicle travelling in the opposite direction

• Deflecting a vehicle back into the traffic stream travelling in the same direction, or

• Decelerating beyond tolerable occupant limits

While median barriers are capable of preventing nearly all cross-median collisions, they 
are a fixed objects and their installation can result in collisions that might not otherwise 
occur



Curbs (kerbs)

• A curb is a vertical or sloping member along the edge of a pavement or shoulder 
forming part of a gutter, generally needed on urban roads

Curb with 

gutter and 

storm water 

drain



Should medians be raised?

In built-up areas with 4-lane divided carriageway the median shall be raised and the width of

median (distance between inside edges of carriage way) shall be 2.5 meters including kerb

shyness of 0.50 m on either side

Table 2-3 Width of Median for 4 & 6-lane highway

Type of Section Minimum Width of Median (m)

Plain and Rolling terrain Mountainous and

Steep terrain

Raised* Depressed

median

Raised*

Open country with isolated

built-up area

5.0 7.0 2.50

Built up area 2.50 Not applicable 2.50

Approach to grade separated

structures

5.0 Not applicable 2.50





Median/central verge

“In general, barrier curbs are not desirable for use on freeways and other high-
speed roadways. An out-of-control vehicle may overturn or become airborne as a result 
of impacting the curb. Curbs are not adequate to prevent a vehicle from leaving the 
roadway. Curbs are not suitable use in front of traffic barriers because they can result in 
unpredictable post-impact trajectories” (AASHTO, 1994)

“Currently, median barrier is recommended on all access-controlled, multilane highways 
with posted speeds greater than 70km/h if the median is less than 15 m wide”(Graham, 
J.L. et al., 2014)



Tyre burst on the highways or is it something else?



Kerb/Curb Height

Height of Curb: 4 inches or less 

Source: page no. 46; https://mdotcf.state.mi.us/public/design/files/englishroadmanual/erdm07.pdf



Median for expressway 

• The median shall be depressed or flush. As a rule, 
depressed median shall be provided except in situations 
where the availability of right-of-way is a constraint

• An edge strip of 0.75 m width of depressed median 
adjacent to carriageway in either direction shall be paved 
with same specifications as of the adjoining carriageway

Table 4-4 Width of Median

Type of Median Recommended Median Width (m)

Minimum Desirable

Depressed 12.0 15.0

Flush 4.5 4.5

Flush (to accommodate structure/pier 

on median)

8.0 8.0

Depressed median

Raised median

Flush median



Guard Rails

W-beam

Wire rope



Guardrail Specification

• Guardrail should not be installed upon structure:
IRC SP: 87-2013: Manual of Specifications & Standards for Six-lane  of 
Highways Through Public Private Partnership

• As per Clause 9.7.1.1 “Types of safety barriers”

•



NCHRP350 TL3 and TL4

3m Post Spacing

Wire Rope Safety Barrier Test



Wire Rope Safety Barrier

NCHRP350 TL3 and TL4

3m Post Spacing 9m Post Spacing

Test Video:



Test Video

Abu Dhabi MOT Specification

TB42 10000Kg 70km/h 15º

Modified TB32 1500Kg 120km/h 15º

*Maximum Deflection 1.7m



W-beam Specifications 

• IRC SP: 87-2013: Manual of Specifications

& Standards for Six Laning of Highways 

Through Public Private Partnership

• Clause 9.7.2: Road Side Steel Barriers; Fig 9.7; 

Page No.84

Height: 730±25 mm



Thrie Beam

• Clause 9.7.2: Road Side Steel 

Barriers; Fig 9.8; Page No.84

• Height: 825±20 mm



Videos for:
1) Guardrail installation
2) W-beam, thrie beam, and modified thrie beam 
video

A1 Guardrail installation demonstration.mp4
Modified Thrie beam Guardrail.mp4
Modified Thrie beam Guardrail.mp4


Shoulder rumble strips

Shoulder Rumble Strips

Problem: Roadway departures account for more than half of all roadway fatalities.

Roadway departure fatalities, which include run-off-the road (ROR) and head-on fatalities, 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 States. That same year, more than 16,700 people died in 

ROR crashes (39 percent of all roadway fatalities). In 2008, 304 persons were killed in non-interstate 

roadway departure crashes in New York State.

14% reduction in all run-off-

the-road (ROR) crashes 

after the installation of 

shoulder rumble strips



Audible markers for shoulder marking
Reduction in run-off-the road crashes, demarcation of shoulders (FHWA, 
2011)



Raised Edgeline Markings

Raised profile edge line markings

Traffic Sings Manual, Chapter 5:Road Markings, Page no. 21

Clause 4.39 to 4.48

Clause 4.39

Clause 4.40

Raised profile lines are prescribed for use as an alternative to the edge 

of carriageway marking. They consist of a continuous line marking with 

ribs across the line at regular intervals. The vertical edges of the raised 

ribs stand clear of the water film in wet conditions, improving 

retroflective performance under headlight illumination. The ribs also 

provide an audible vibratory warning to drivers should they stray from 

the carriageway and run onto the marking

The 500 mm spacing is suitable for most edge lines on the main 

carriageway. On motorways, the 250 mm spacing is recommended for 

use on slip roads. The closer spacing helps to maintain the rumble 

effect, offsetting the likely lower speed.
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