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Brief Introduction

¢ Sudershan K. Popli , Master in Transport Planning from School of Planning & Architecture, New Delhi.
He has 36 years experience in the field of Transport Planning, Traffic Engineering, Highway Design, Black
Spot Management and Safety Engineering. Presently, Working as Advisor (Road Safety), NHAI and
contributed towards development of Safety Audit Mobile App, Model Safe Road, DPR Safety Audit, etc.
Awarded by FICCI Safety Manager Award (2017), NHAI Safety Appreciation Award (2018) and RITES Safety
Expert Award (2019)

¢ Worked as Team Leader on design and Safety projects funded by MoRTH, NHAI, NHIDCL, PWDs and
International Lending Agencies viz. WB/ADB/AfDB/ITEC and BOT, DBFOT, Annuity, EPC projects. As
Road Safety Auditor cum TL completed audit of 10,000 lane km Audit at Feasibility, DPR, Construction
stage, Pre opening audit and O & M stage of Expressways, 8 laning/6 laning/4/2 laning highways.

¢ Life Fellow of Indian Roads Congress, Life Fellow of Institution of Engineers, Fellow of Institute of Town
Planers, Life Member of Institute of Urban Transport. As Member of Indian Roads Congress H 1
Committee-Transport Planning and Traffic Engineering and H 7 Committee-Road Safety and Design,
contributed revision of IRC codes 8,9,32,35,39,46,62, 67,79,80,108,131 and IRC SP 30, 55, 85, 88.
Delivered around 1000 lectures on Safety Engineering, Audits Safe Practices during design &
construction.

¢ Published and presented 35 nos. papers on Traffic Studies, Traffic Calming, Design of Highways, Safety
Audit, Asset Management, Intelligent Transport Systems, ,GIS and Social Impacts of Highways. Trained

¢ Countries Worked: India, Botswana, Guyana, Kenya, Nepal, Myanmar, Nigeria



DPR Stage Safety Audit
c—

Inception Report

Draft Feasibility Report

Draft Detailed Project Report

Technical Schedules



Manual for RSA: IRC SP 88-2019

IRC:SP:88-2019

MANUAL
ON
ROAD SAFETY AUDIT

(First Revision)

ADS
(NG
£7 @
a =

%

INDIAN ROADS CONGRESS
2019



IRC Reference Codes for Audit
7

IRC 73 Geometric Design Standards for Rural (Non Urban Highways)

IRC 86 Geometric Design Standards for Urban Roads

IRC 35 Code of Practice for Road Marking

IRC:38: Guidelines for Design of Horizontal Curves for Highways and Design Tables
IRC 65 Guidelines For Planning & Design of Roundabouts

IRC 67 Code of Practice for Road Signs

IRC: 80 Type Design for Pick-up Bus Stops on Rural (Non Urban) Highways

IRC 99 Guidelines for Traffic Calming Measures in Urban & Rural Areas

IRC 103 Guidelines for Pedestrian Facilities

IRC 119 Guidelines for Traffic Safety Barriers

IRC SP 73 Manual of Specifications & Standards for 2-Laning of Highway

IRC SP 84 Manual of Specifications & Standards for 4-Laning of Highway

IRC SP 87 Manual of Specifications & Standards for 6-Laning of Highway

IRC SP 23 Vertical Curves for Highways

IRC SP 41 Guidelines for Design of At Grade Intersections in Rural and Urban Areas
IRC SP 55 Guidelines for Traffic Management for Work zones

IRC SP 85 Guidelines VMS

IRC SP 88 Manual for Road Safety Audit



Road Safety Audit
Checklists



Types of Audit Checklists
/7]

Checklist for Planning/Feasiblility Stage
Checklist for Detailed Design Stage
Checklist for Construction Stage
Checklist for Pre-opening Stage
Checklist for Audit of Existing Roads

Checklist for rural roads with low design speeds and

low volumes of traffic



List of Safety Drawings to be Audited
-

A Plan & Profile of Project Highway with HAR & VAR Report for main highway
and Service Road

A Typical Layout and Details of Median Opening Locations

A Typical Cross Sections with their applicability chainage wise
A Detailed Layout Drawings of Intersections/Interchanges

A GADs of all Major & Minor Bridges; Flyovers/VUP/PUP/ROB

A Typical Layout Plan and details of Toll Plaza showing Traffic Aid Post,
Medical Aid Post, Weigh Batcher, Public Toilet facilities, etc; Truck Lay bye;
Bus Bays & Bus Shelter, Rest Areas

o

Road Furniture Plan showing details of traffic signage and pavement
Markings

Details of Highway Drainage, Slope Protection Works,

Details of Protection Works- Fencing/Metal Crash Barrier/Rigid Barrier, etc

o Do Ix

Details of Highway Lighting and their location specific positions
A Advanced Traffic Management (ATMS)



Safety Audit Report



DELHI

Traffic Circulation Plan for Access Control Highway
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Integration of Existing Road with Project facility
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Table 7.2 Taper Rate of Diagonal/Chevron Marking 'Lane Transition (Eccentric)
Speed (kmph) Désirable Minimum Taper Absolute Minimum Taper
<50 kmph 1:35 1:20
_ 5(1to 65 kmph 1:40 1:25
Gu 10 80 kmph 1:45 1:30
> 80 kmph 1:50 1:40
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AUDIT OF ROAD
ALIGNMENT DESIGN



Design Considerations
c—

Minimum Vs liberal standards
. Stage Construction Vs Full Construction
Issues

Horizontal & Vertical Geometry is difficult to
change at later stage

Difficult to rebuild Retaining Walls, Breast
Walls, etc

Difficult to rebuild drainage structures



Geometric Design
-

Design of Vertical Alignment with Intermediate Sight Distance

Summit Curves are designed for ISD

Valley Curves are designed for Head Light Sight Distance i.e. SSD and not for ISD.
(Clause No. 2.9.5 IRC: SP:84-2019/ IRC: SP:87-2019)

In case Speed limit signs fixed for 100 kmph, the valley curves may cause
rear end accidents

Proposed Summit & Valley Curves shall be designed for ISD




Sharp Horizontal Curve




Vertical Curve length inadequate
o000 |




Poor Vertical Design Leads to Drainage Issues




Lack of Coordination Horizontal & Vertical Alignment




AUDIT OF PROPOSED
CROSS-SECTION



Cross Section: Flush and Depressed

Flush and Depressed median shall be provided with 0.6m paved edge strip towards
median side

In case MBCB is to be fixed on median side then slope in front of MBCB shall be 1:10 and
MBCB shall be 0.7m to 1m away from the outer edge of the paved strip

It is observed 0.5m edge strip is provided in place of 0.6m for Flush Median and MBCB
Beam installed in line of the outer edge of the paved strip

IRC SP 99: Provide Paved shoulder at the edge of the carriageway, shyness on the
median side, earthen shoulders on either side

It is proposed 1m wide earthen shoulder with 150/200 mm thick Granular Material on
median side in case of flush median also as in Expressways.




Risks Identification During Site Inspection




PROPOSED CROSS-SECTION

Roadway Restrictions Impacts

RCC Crash Barrier Hit by Vehicle



Road Mitigation Measures Implemented




Main Carriageway and Service Road
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Split Carriageway without Safety Barrier




Set Back Distance on Curves




Unsafe Embankment Slope




Partly RE wall (6m high) and partly Embankment
Slopes proposed to provide Metal Crash Barrier




Unsafe Entry/Exit on Horizontal Curve
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Unsafe Merging/Demerging on Start/End
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Unsafe ExIt/Entry




Unsafe ExIt/Entry



Safe Exit/Entry as per IRC SP 84/87
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AUDIT OF INTERSECTION
AT-GRADE and
GRADE SEPERATED



Cross Roads in Steep Gradient




Unsafe Cross Road Intersection




Non Development of Intersection
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Improper Angle of Cross Road Joining Main Road

——"35-59
£8458.734
£ [ 188355075

W
T —
—

Pt BLEY = 24826 80+ 702,267
r.212 P\t STA = 280+514.837 P B2 = 25237
AV e S|

ab. = -0.700 -

- Ap
g |y
2 -
| | — 3 — = - a .
[ Gle
- | ax > =agmen—Na— —— = 3
{ e (] = L (et oot o
A-280+ 462 [ =
| A>T S — SR T
¥ O KON S - x
| (M R TING G ECOMS.
by Prorcsen ca
W AT 20 BT
OprD
4 3 ‘ 8 ; p) ¥ [ i g | y } F L { ! ) 5 $ ¥ X ’ ¢ f
oy 0 onon e 0aary a4n7s g (o 7o 0401% \
W) 74110 4 [Py S
\ 5 i
i y ¥ \ u L F X ! X ] 3 . | ‘ ¥ : 3 } i | i i . @ " " b
o X A 4 ) A A " ‘ B A A 0 ) n i ) I H I i N N 1 | n a A '
} Y » y | ' !




Junction without Accl/Decl Lanes

1+ Sufficient length of acceleration / Deceleration length not
provided. The length restricted due to Minor Bridge under
construction.




Improper Median Opening
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Large width of median opening




Improper Median Opening Geometry

Layout for U-Turn at
Site T Median Width
reduced to 1.0m
(Approx)

Layout for U-Turn to
be provided as per
IRC:SP: 84. Increase

raised median width
from 4m to 5m and
then reduce to 2m to
provide 3m storage
lane

Fig 3.7 : Layout for U-um



Unsafe Median Plantation

Recommended to avoid/restrict median plantation at
median opening as per Clause A.4.3 of IRC:SP: 21




Intersection Profile

Ch. 22+552 Ch. 27+239

Junctions designed and constructed with frequent
gradient change near Intersection giving Kink
effect/sharp curve visibility



Non Provision of Adequate Turning Radius

A

<l

-

RED REF N
TAS-CTOR

o

@ St

&
©)
O

©

Veay coV [m«_,f;u £
C s W d
prosae ()
Prvide (B Reodin 2
‘)y\,\'d ¢ (_8 ([2(1 diws 1SW™
\P’M e @ o V\;};

¥ Adiing
R\ﬂ/\' de A<l ( De b Zowe
on e foad al ~~/\( fn‘r\‘i <

| PN \\,\ro\a Moy .
12 Coruhzaol -

r/$l¢k4/\ d




Non Provision of Adequate Turning Radius
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Turning Radius and Slip Lanes




Grade Separated Intersections
o000 |

U Intersection formed below a grade separator between
cross roads and service roads
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Provide Circular Piers as Rectangular Piers in Skew Grade
Separated Junctions cause inadequate turning radius



Grade Separated Intersections

U Redesign to enhance safety



Design of 5 legged Intersection
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Intersection Improvement Measures
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Intersection Improvement Measures
-



