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IntroductionIntroduction

 Unsignalised Intersection becomes major part of the
Indian Roads. Various Methods have been developed to
make capacity estimations for these intersections For
eg Occupancy Time Method, Additive Conflict Flow
method etc.

 To evaluate Level Of Service of urban intersections, it is  To evaluate Level Of Service of urban intersections, it is 
inevitable to consider also the non-motorized traffic,   as 
on one hand these road users influence the motorized 
traffic  and on the other hand pedestrians and bicyclists 
suffer delay caused by motorized traffic.



Road Safety Mission :Road Safety Mission :
Road Safety Audits (Expressways, NH, SH, MDR, ODR)
Design Stage Audit
Construction Stage Audit
Pre COD Stage Audit
Existing Road Safety Audit

Road Safety AuditsRoad Safety Audits

Skill Development to Professionals ( NHAI Engineers, 
Concessionaires, Consultants)

Recently Completed 15day program as per NHAI 
guidelines

Almost One program ( Three Months)
 Tailor made program
 At CSIR-CRRI, New Delhi



Road Safety Scenario Road Safety Scenario -- INDIAINDIA

2015 2016
Accidents 5,01,423  4,80,652  
Fatal Accidents 1,31,726  1,36,071  
Persons Killed 1,46,133  1,50,785  
Persons Injured 5,00,279  4,94,624  

2016 MoRTH Data



Road Safety Scenario Road Safety Scenario -- OdishaOdisha
2015 2016

 Accidents 10,542 10,532
 Persons Killed 4,303   4,463   
Persons Injured 11,825 11,312
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RROADOAD SSAFETYAFETY SSCENARIOCENARIO –– AACCIDENTCCIDENT SSEVERITYEVERITY IINDEXNDEX
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RROADOAD SSAFETYAFETY SSCENARIOCENARIO -- INDIA  INDIA  ( T( TOPOP SSTATESTATES ININ TTOTALOTAL AACCIDENTSCCIDENTS))

2016 MoRTH Data
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OOBJECTIVESBJECTIVES ANDAND SSCOPECOPE OFOF THETHE SSTUDYTUDY

 Objectives: 

 Road Safety Audit  of 2500 Kms of SHs and MDRs.

 Development of Action plan for removal of the road crash 
prone spots

 Scope of the Study: 
 To conduct Road Safety Audit and action plan covering a span of 2500 Kms across  To conduct Road Safety Audit and action plan covering a span of 2500 Kms across 

the Odisha Road Network. 

 Analysis of primary data collected on Spot Speed. 

 To study the Black Spots based on FIR data/ road crash data provided by the client 
and thus prepare the action plan for the removal of the black spots.

 To analyze the secondary data relating to the classified traffic volume count (CVC) 
collected from OWD sources if any. 

 Identification of problems being faced by different category of road users during 
operational phase of the candidate road sections considered in the study.

 Identification of shortcomings / inadequacies with a view to improve / enhance the 
safety of all road users.



SSTUDYTUDY MMETHODOLOGYETHODOLOGY

Audit of the Study Section by the Road 
Safety Teams

Collection of Secondary Data
Data and Check List preparation

Data Collection:
Field Studies investigations
Traffic Studies and Speed Profiles

Collection of Road Crash 
Data for the Study section 
from the OWD authorities

Discussion with 
Client

Traffic Studies and Speed Profiles

Data Analysis and Interpretation: Review and 
Analysis of data collected through primary surveys and 

Secondary Source

Assessment of Safety Situation and 
comparison with Standards

Referring to IRC Codes 
like IRC-67 (2012),

IRC-35 (2015), 
IRC:SP:99-(2013)

and IRC-SP-88 (2010)
PLUS Other 

International Standards and 
PracticesRecommendations / Remedial measures

Recommendations / remedial measures based on 
the identified Safety Deficiencies for implementation



RSA FRSA FINDINGSINDINGS DDISCUSSIONSISCUSSIONS WITHWITH CCLIENTLIENT



Road Safety Audit ProceduresRoad Safety Audit Procedures
 Road Safety Audit (RSA) is defined as the systematic checking of the

safety aspects of new/ existing project road and traffic management
schemes, including modifications to existing layouts.

 Main aim of RSA is to ensure that road schemes operate as safely as practicable
right from the beginning & also further help in reducing future safety issues
commensurate with the increasing traffic.

 Taking cognizance of the above aspects, the Indian Roads Congress document
(IRC) titled, “Manual on Road Safety Audit IRC-SP-88”, lists the following(IRC) titled, “Manual on Road Safety Audit IRC-SP-88”, lists the following
stages of RSA:
 Safety Audit during the Feasibility Study
 Safety Audit during the Preliminary Design
 Safety Audit on Completion of Detailed Design
 Safety Audit at the Construction Stage
 Safety Audit on Completion of Construction (i.e. Pre-opening Audit)
 Safety Audit on Existing Roads (Monitoring)



The aspects that need to be monitored during the course of
the RSA of the existing road shall be as per IRC-SP-88 (2010)
listed below:

 Does the prevailing speed correspond to the design speed?
 Are the visibility criteria still satisfied?
 Have any changes been made which could affect road safety?
 For carriageway and paved shoulders examine things like any breach or

RROADOAD SSAFETYAFETY AAUDITUDIT OFOF EEXISTINGXISTING RROADSOADS

 For carriageway and paved shoulders examine things like any breach or
blockade, roughness value, pot holes, cracking, rutting, skidding, damage
to pavement, edge drop at shoulders.

 Check the roadside furniture including road signs and markings damage
to their shape or position, loss of retro-reflectivity

 Street lighting and telecom RoadTraffic Management System
 Rest areas cleaning, including defects in electrical, water and sanitary

installations.



SSTUDYTUDY EEXECUTIONXECUTION:: MMODUSODUS OOPERANDIPERANDI FORFOR THETHE SSTUDYTUDY
2500 Kms :
State Highways, Major District 
Roads & Other District Roads.

 First time we have taken up 2500kms

 Project Duration : One Year

 Divided the 2500Kms into Three Teams 
 ( Each Team : Two Scientists, 

 Dr S Velmurugan & Shri.Ashutosh Arun – (743.00 Kms)

 Dr A Mohan Rao & Dr Errampalli Madhu – (857.80 Kms)

 Dr Kayitha Ravinder & Dr J Nataraju - (895.00 Kms) Dr Kayitha Ravinder & Dr J Nataraju - (895.00 Kms)

 Technical Supporting Staff: 

 Shri.S.Kannan & Shri.Rajan Verma ( Group –III)

 Shri.Jagdish Singh, Shri.Satbir Singh, Shri.Narendar Singh, & 
Shri.Sajay Kumar ( Group-II)

 Virtually the Project has been executed last Six Months

 69 Project Reports



RROADOAD SSECTIONSECTIONS AALLOTTEDLLOTTED FORFOR RROADOAD SSAFETYAFETY AAUDITUDIT

2500 Kms :
State Highways, Major District 
Roads & Other District Roads.



RROADOAD SSECTIONSECTIONS AALLOTTEDLLOTTED FORFOR RROADOAD SSAFETYAFETY AAUDITUDIT

2500 Kms :
State Highways, Major District 
Roads & Other District Roads.



A BA BRIEFRIEF ONON RROADOAD SSAFETYAFETY AAUDITUDIT FFINDINGSINDINGSA BA BRIEFRIEF ONON RROADOAD SSAFETYAFETY AAUDITUDIT FFINDINGSINDINGS



RROADOAD SSAFETYAFETY AAUDITUDIT FINDINGSFINDINGS AREARE GROUPEDGROUPED INTOINTO THETHE VARIOUSVARIOUS ITEMSITEMS ASAS

GIVENGIVEN BELOWBELOW::

Alignment and Cross Section
 Intersections and Access Roads
Road Surface
Object Hazard Markers (OHM)
Road MarkingsRoad Markings
Road Studs
Road Signs
Crash Protection Measures
Speed Characteristics



ALIGNMENT ISSUES & 
CROSS SECTIONCROSS SECTION

21



Summit Curves/Valley Curves in ProfileSummit Curves/Valley Curves in Profile
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Summit Curves/Valley Curves in ProfileSummit Curves/Valley Curves in Profile
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BlinkersBlinkers
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SolarSolar BlinkersBlinkers

TBM TBM 



Hill RoadsHill Roads
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Hilly RoadsHilly Roads
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Hill RoadsHill Roads
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All  Road  SectionsAll  Road  Sections
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All  Road  SectionsAll  Road  Sections
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All  Road SectionsAll  Road Sections
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All  Road  SectionsAll  Road  Sections
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All  Road  SectionsAll  Road  SectionsPaniganda - Bamunigam - Daringibadi 
(MDR-60A):(Km 20/000 to 67/200) 
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IINTERSECTIONSNTERSECTIONS ANDAND ACCESSACCESS ROADSROADS
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Redevelopment of Major Intersections Redevelopment of Major Intersections Redevelopment of Major Intersections Redevelopment of Major Intersections 
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Redevelopment of Major Intersections Redevelopment of Major Intersections Redevelopment of Major Intersections Redevelopment of Major Intersections 

35

Paniganda - Bamunigam -
Daringibadi (MDR-
60A):(Km 20/000 to 

67/200) 



Redevelopment of Major Intersections Redevelopment of Major Intersections Redevelopment of Major Intersections Redevelopment of Major Intersections 
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Redevelopment of Major Intersections Redevelopment of Major Intersections Redevelopment of Major Intersections Redevelopment of Major Intersections 
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Action Plan: Typical Design of a T Action Plan: Typical Design of a T -- IntersectionIntersectionAction Plan: Typical Design of a T Action Plan: Typical Design of a T -- IntersectionIntersection
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Junction ImprovementsJunction Improvements

39



40



Safety Measures at  the IntersectionSafety Measures at  the Intersection
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Road Safety Audit Findings - Safety Measures at Intersections( 
Major/Minor/ Median Gaps)
Road Safety Audit Findings - Safety Measures at Intersections( 
Major/Minor/ Median Gaps)

TBM ( 8mm raised Paint 
Ten rows before RPM) 
RPM Spacing shall be 
increased ( at least 15 Cms) 
make at least five rows
Place the Solar Bilkers a 

Safety Measures Requied:  

Place the Solar Bilkers a 
long with OHM and Keep 
left signs over it
Keep all the directional 
destination signs before the 
intersection Illustration of RPM Placement on other 

Typical Roads



PPAVEMENTAVEMENT SSURFACEURFACE
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PavementPavement Sarangada-Nuagaon-Baliguda-Tumudibandha
Rampur Road (SH-1):(Km 68/000 to 92/500) 
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PavementPavement Paniganda - Bamunigam - Daringibadi 
(MDR-60A):(Km 20/000 to 67/200) 
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Deteriorated PavementDeteriorated PavementDeteriorated PavementDeteriorated Pavement
Observation:
Pavement deformations / deteriorations observed at several locations

 Recommendation:
Consider improving the road conditions through rehabilitation measures 

at the mentioned locations

 Priority Priority
Essential
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VVISUALISUAL AAIDSIDS

ANDANDANDAND

CCRASHRASH PPROTECTIONROTECTION DDEVICESEVICES

47



Visual Aids to Improve the Safety of Road 
User
Visual Aids to Improve the Safety of Road 
User
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No Signs and Marking No Signs and Marking -- Bamunigam Bamunigam -- Daringibadi (MDRDaringibadi (MDR--60A):(Km 20/000 to 60A):(Km 20/000 to 
67/200) 67/200) 
No Signs and Marking No Signs and Marking -- Bamunigam Bamunigam -- Daringibadi (MDRDaringibadi (MDR--60A):(Km 20/000 to 60A):(Km 20/000 to 
67/200) 67/200) 



Absence of Proper Signs and MarkingsAbsence of Proper Signs and MarkingsAbsence of Proper Signs and MarkingsAbsence of Proper Signs and Markings

Observation:
Directional destination sign not 

placed at proper place

 Recommendation:
Place as per IRC:67 (2012)

Priority Priority
Essential
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Absence of Proper Signs and MarkingsAbsence of Proper Signs and MarkingsAbsence of Proper Signs and MarkingsAbsence of Proper Signs and Markings

Observation:
Directional destination sign not 

placed at proper place

 Recommendation:
Place as per IRC:67 (2012)

Priority Priority
Essential
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OHM on Fixed ObjectsOHM on Fixed ObjectsOHM on Fixed ObjectsOHM on Fixed Objects
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OHMs on CD/Minor Bridges/Major Bridges OHMs on CD/Minor Bridges/Major Bridges OHMs on CD/Minor Bridges/Major Bridges OHMs on CD/Minor Bridges/Major Bridges 
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OHMs on CD/Minor Bridges/Major Bridges OHMs on CD/Minor Bridges/Major Bridges OHMs on CD/Minor Bridges/Major Bridges OHMs on CD/Minor Bridges/Major Bridges 
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Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls
Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls

OHM is Required face of 
Parapet walls
Parapet requires 
painting

Safety Measures Required:  



Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls
Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls

OHM is Required face of 
Parapet walls
Parapet requires 
painting

Safety Measures Required:  

Illustration of OHM Placement and 
Painting of Side Parapet Wall on other 

Typical Roads



Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls
Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls

Safety Measures Required:  

Illustration of placement of Retro 
Reflective Strips on Bridge Parapets on 

other Typical Roads



Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls
Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls

Safety Measures Required:  

Illustration of placement of Retro 
Reflective Strips on Bridge Parapets on 

other Typical Roads



Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls
Road Safety Audit Findings – CD Requires OHM and Painting of Parapet 
walls

OHM is Required face of 
Parapet walls
Parapet requires 
painting

Safety Measures Required:  

Illustration of placement of Retro 
Reflective Strips on Bridge Parapets on 

other Typical Roads



60

Km 42/300 @ Boinda –
Athmallik – Kiakata Road (SH-

62)



OHMs on Fixed Objects, Trees/Electric poles etc..OHMs on Fixed Objects, Trees/Electric poles etc..OHMs on Fixed Objects, Trees/Electric poles etc..OHMs on Fixed Objects, Trees/Electric poles etc..
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MMISCELLANEOUSISCELLANEOUS
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MMISCELLANEOUSISCELLANEOUS

MiscellaneousMiscellaneous-- Reflective StickersReflective Stickers
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MiscellaneousMiscellaneous-- Material Stacking on Shoulders Material Stacking on Shoulders 
leads to Accidentsleads to Accidents
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MiscellaneousMiscellaneous-- Road Users Behaviour Road Users Behaviour 

65



PPLACEMENTLACEMENT OFOF RROADOAD SSTUDSTUDS
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Road Safety Audit Findings - Safety Measures at Curves Road Safety Audit Findings - Safety Measures at Curves 

Place the RPM (Raised 
Pavement Markers) at 
the Curve portions ( As per 
IRC :35)
RPM is compulsory at the 

Safety Measures Required:  

No RPM Placed

RPM is compulsory at the 
Curves and Gradient 
sections

Preferable to put RPM 
conforming to IRC:35 (2015)



Road Safety Audit Findings - Safety Measures at Curves Road Safety Audit Findings - Safety Measures at Curves 

Place the RPM at the 
Curve portions ( As per 
IRC :35)
RPM is compulsory at the 
Curves and Gradient 

Safety Measures Required:  

No RPM Placed

Curves and Gradient 
sections

Preferable to put RPM 
conforming to IRC:35 (2015)



Road Safety Audit Findings - Safety Measures at Curves Road Safety Audit Findings - Safety Measures at Curves 

Place the RPM at the 
Curve portions ( As per 
IRC :35)
RPM is compulsory at the 
Curves and Gradient 

Safety Measures Required:  

No RPM Placed

Curves and Gradient 
sections

Preferable to put RPM 
conforming to IRC:35 (2015)



Measures to Enhance the Safety on the 
Curves
Measures to Enhance the Safety on the 
Curves

Radius of the Curve (m) Spacing of Delineators/ 
Reflectors (m)

15 6
35 9
55 11
75 1375 13
90 15
120 17
150 19
180 21
210 23
240 25
270 26
300 27 70



Road Safety Audit Findings - Safety Measures at Curves Road Safety Audit Findings - Safety Measures at Curves 

Safety Measures Required:  

Illustration of RPM Placement on other 
Typical Roads



Road Safety Audit Findings - Safety Measures at Curves Road Safety Audit Findings - Safety Measures at Curves 

Safety Measures Required:  

Illustration of RPM Placement on other 
Typical Roads



PPLACEMENTLACEMENT OFOF METAL BEAM METAL BEAM 

CRASH BCRASH BARRIERARRIERCRASH BCRASH BARRIERARRIER

73



Road Safety Audit Findings – Metal Beam Crash BarriersRoad Safety Audit Findings – Metal Beam Crash Barriers

Overlapping of MCB is not Properly made

Wrong erection of MCB



Road Safety Audit Findings – Metal Beam Crash BarriersRoad Safety Audit Findings – Metal Beam Crash Barriers

 MCB placed at some 
sections only

 MCB Placement is not 
Properly made

 Integration of MCB is not 
completed

Safety Measures Required:  



Road Safety Audit Findings – Metal Beam Crash BarriersRoad Safety Audit Findings – Metal Beam Crash Barriers

 Need for placement of MCB on
the median wherein level

Safety Measures Required:  

the median wherein level
difference is more than 2 m.

 Need to be verified by IE and
hence day-to-day basis
interaction with M/s. Aarvee is
envisaged leading to Pre-COD.



AACTIONCTION PPLANLAN FORFOR IIMPLEMENTATIONMPLEMENTATION

Road Surface
Measures to Enhance the Safety on the Curves
 Junction Improvements
Safety Measures on Bridges and Culverts
Visual Aids to Improve the Safety of Road UserVisual Aids to Improve the Safety of Road User
Treatment for Safety of Vulnerable Road Users
Appropriate Design of Road Humps
Safety in Work Zones
Control of Encroachments in Urban Areas
Other Safety Measures
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