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FOREWORD

This Road Safety Audit Manual, 2025 is for use by Roads
and Highways Department (RHD) - Bangladesh personnel,
consultants, and contractors in undertaking road safety
audits. It provides policies and procedures for carrying out
road safety audits on RHD network.

This Manual has been developed within the context of the
operating safety environment of RHD Bangladesh. The
management of the road safety auditing in this Manual is
framed around the institutional arrangement of RHD. As
much as possible, the Manual has included sample report
layouts to standardize the reporting procedures on road
safety audits, and exemptions are also provided where it
can bejustified.

RHD mission is to provide the people of Bangladesh with

a safe, cost effective and well-maintained road network.
Adoption and mainstreaming of the Manual in the day-
to-day processes of RHD is expected to contribute to the
collective delivery of safe, sustainable, and value for money
road network to the People's Republic of Bangladesh.
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This manual has been developed to be used
asareference documentfor RHD officials,
designersand auditors while carryingout
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o1. Introduction

The road network managed by Roads and
Highways Department (RHD) carries most
of the passenger and commercial traffic
in Bangladesh. Significant number of
pedestrians and non-motorised vehicles
use the road network, in addition to the
cars, buses and trucks. A combination of
mixed traffic, high speed, and inadequate
infrastructure is resulting in significant
numbers of road crashes which canlead to
death and serious injury.

RHD hastakenupasignificantroad
expansion programme which is expected to
continue in the future to support the social
and economic growth of the country. RHD
recognises thatitisimportant to consider
the safety of allroad users for the country to
have aroad network safer forall. Given that so
much scheme design and planning s either
underway already or imminent, itis essential
that effective proactive tools are applied
atappropriate stages of the design and
construction cycles toimprove road safety.

Road Safety Audits (RSA) are accepted to be
anessential good practice and pro-active tool.
They cansignificantly improve the safety
ofroad projects. They do this by identifying
risky design elements, ideally from the

early plans, which means the designers can
eliminate / replace risky infrastructure
elements before theyare built.

Correction once the road is complete will
always be far more costly and difficult to
manage compared with identification of
those risks during design.

RHDisimplementing plansto
institutionalise RSAas part of RHD’s business
processes, and is developing substantial road
safety audit capacity in the country. One of
theimportantaspectsinimplementing RSA
istohave areference document or manual to
inform the industry of the processes involved.

This RSA Manual hasbeen developed as
areference document for RHD officials,
designersand auditors while carrying out
road safety audits on the RHD network. It
incorporates new safe system elements which
aim to minimise the number of crashes and

ROAD SAFETY AUDIT MANUAL | 2025

by decreasing the severity of injuries when
crashesdooccur.

Anunderstanding of safe speedsisalsoa Safe
System theme thatisincluded. Speedisa
particularlyimportant factorin Bangladesh
where the roads have a higher proportion

of Vulnerable Road Users (VRU) and where
vehicles have a much wider range of speeds
thanonroadsinhighincome countries
where RSA and Safe Systems were originally
developed.

Importantly, this documentalso supports
aframework of activities and required
investment to make RSA an operational
activity for RHD and its supply chain.

[11]
Development, Scope &
Purpose of this manual

ROADS AND
SAVE LIVES

RHDrecognises thatitis

This manualis developed by Transport
Research Laboratory (TRL) througha
technical assistance programme South Asia
Subregional Economic Cooperation Dhaka-
Sylhet Corridor Road Investment Project,
funded by Asian Development Bank (ADB).

importantto considerthe
safety of allroad users for
the country to have aroad

The manual details the RSA process. network safer forall.

Itincludes support checklists for auditors
torefer towhile they carry out audits on

the RHD network. The manualisintended
toguide the conduct of road safety audits
(RSAs)on the road network managed by
RHD. However, the checklists provided are
fundamentalin nature and can be used for
conducting road safety audits on other rural
and urbanroadsin Bangladesh.
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02. Key Featuresofan RSA

[21]
Whatisan RSA?

Road Safety Audits (RSA) evolved from
the United Kingdom in the mid-1980s asa
mitigation measure to reduce the risk of
road traffic collisions on newly completed
road projects. This followed the findings
of aRoad Safety Engineering (RSE) team
in Southern England that blackspots were
overrepresented on newly constructed roads’.
Astrategic approach was then devised by
RSE to review the designs of roads before
construction.

To guide this process, in 1990 the Institution
of Highways and Transportation (UK)
published the first RSA manual. Since then,
RSAs have become internationally recognized
asa ‘proactive approach’ to build safer roads.

The primary objective of an RSA is to identify
potential safety hazardsinaroad project
that could affectroad users. It formulates
recommendations for mitigating these
hazards. Thisenablesthe designertoaddress
identified safety issues as part of the design
process, priorto construction.

WHAT IS AN RSA? An RSAisdefined as aformal and systematic
Technical safety check. safety check carried out by an independent
Systematic. team to review the design characteristics of a

road infrastructure project. It can be carried

Independentteam. } .
out from planning phase to early operation.

Covers planning
toearlyoperation

; AnRSAisastandard and integrated safety
project phases.

check of aroad project design carried out by
anindependentand suitably qualified team.

Formal with official

reportasoutput It produces areport detailing specific safety
concerns or deficiencies identified in the
design. The reportis given to the design team
who need to demonstrate to the Client that

CAREC Road Safety the design has been modified to address any

Engineering Manual 1. safetyissues or to indicate clearly and with
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justification why any proposed change is not
tobeactioned.

RSAisaformal process. It follows a defined
framework that leads to a formal report which
becomes a required part of the record of the
whole road project. This detailed examination
requires time, knowledge, skill, judgement,
versatility, depth, and detail.

Itrequires ateam of independent auditors,
which means there must be no professional or
financial links to the design team (and/or their
organisation) in a manner that may influence
the findings. The main Audit team members
need primarily to have adequate experience
of incorporating safety in road engineering
design practices. Ideally there should be
diverse experience from within the team to
cover the wide range of road system elements
thatinfluence the safety risk. Having a team
of auditors (rather than an individual auditor)
should provide a greater variety of experiences
thatincrease thelikelihood of potential safety
issues being detected.

When aligned with the Safe System approach,
RSA should focus on identifying issues on the
design which canlead to potential crashes
involving fatal and serious injuries, for
example the installation of a zebra crossing on
ahigh-speed, multi-lane highway. However,
risks which may resultin lesser injury severity
should not be ignored, for example trip
hazards on footways (sidewalks).

The extent of the network assessed by the Road
Safety Auditis defined in the 'Audit Brief".
Despite the scope and extent of the audit area
defined, the RSA process must acknowledge
thata project can also influence the safety and
operation of adjacent links and nodes.

The output of an RSA is a standard report
thatidentifies road safety design issues and
makes recommendations to address the
identified risks. The Design team are required
to respond to the RSA report, by agreeing to
alter the scheme details or by stating the case
for not making any change. The report forms
aresource for a dialogue which should result



~

in a safer design. Ultimately, as the owner of
the facility, responsibility to implement or
reject these recommendations remains with
the concerned Road Authority. The response
report must therefore be officially signed off
by the official responsible in the concerned
Road Authority.

RSAisadistinct process, butitcan
complement (and be complemented by)
other tools relevant to road design and road
safety management within an overarching
Safe System approach (see Section 2.5 of
this Manual).

Conducting an RSA does not prevent the
concerned Road Authority staff from raising
any other safety concerns that they may have
identified on the same project road at any other
time during the project implementation phase.

Ultimately the RSA process should contribute
to a safer facility.

FIGURE 2.1 Mixed traffic conditions in Dhaka

[2.2]
What RSA is not

There is a general misconception that once X Acheckonstructural safety of the roadway
afacilityisaudited, thenitis considered elements.

safe and “approved”. Sometimes, the role of
auditors is not well understood such that the
Audit team assumes a role thatis not theirs,

or the Client has expectations of the Audit X Anin-depth crash datainvestigation. If
team beyond their scope. reliable crash dataisavailable, this may be

used toidentify locations of potential risk.

X Aprocesstocondemn orendorse a project,
oraway of ratinga projectas good or bad.

ROAD SAFETY AUDIT is not ) )
X Ablackspotanalysisoracrash analysis.

X Acheckof compliance with technical These focus on crashes that have happened. RSAs have cometo
standardsand/or guidelines. Where RSA focuses on potential risks that could recognized worldwide
standards have notbeenadhered toand arise based on the design of the road. asa ‘proactive approach’
thisimpacts safety, these issues must be However, the toolsare complementary to to build saferroads.
documentedinthe RSAreport. RSA (see Section 2.5 of this Manual.)

X Anopportunity forauditors toredesign X Aname for more detailed site inspection.

aprojectormake changestoadesignwith

tlink to safetvi ) X Acheckorassurance of the Workplace Health
noapparentlink tosafetyissues.

and Safety (WH&S) of road workers during
X Asubstitute forregulardesign checks the construction and/oroperation of the road.
including quality assurance and control.

However, training designers in road safety auditing could be valuable as they could spot safety issues
that designers who do not have RSA training may miss.
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Whatis an RSA
Detailed and
systematic report

Technical Road
Safety check

Related to Road
Design schemes

Who audits?

Independent team

Qualified and
accredited
professionals
with expertise
in Road Design

Atwhat stage?
Planning and
Design
Construction and
implementing
Pre and Post
Opening

Key output
Standard RSA report

List of potential
safetyissues

Recommendations
for risk mitigations

Design modification

FIGURE 2.2 Key features ofan RSA
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[2.3]
Why anRSA s req uired togetherona road st're'tch may notbe

the safestdesign. Thisis also because
In most projects, it is expected that the stanc'iards design forthe minimum (safety)
designer carries out scheme designs in requirement.
accordance with the relevant guidelines - Standardsand guidelines optimize design,
and standards. Ensuring that the scheme inaddition tosafety aspects these will also
plan complies with the design standards consider other factors such as traffic capacity
can overcome a large proportion of potential and cost. There may therefore be pressure
safety issues on the project road. toincrease trafficcapacity and speeds FlevRE23 )

X . Section of N3lacking safe

Therefore, design standards, guidelines and (or decrease costs) through design which crossing and walking
associated codes of practice are an important reduce safety. facilities for pedestrians
starting point of safe design. However, - Designstandards may notbe updated as
experience has shown thatadhering to frequently as the changing road environment.
standards alone does not always guarantee This means that there may be emerging road
safety. This is due to the following reasons: safety conflicts notsufficiently addressed

by the (current) design standards. Some of
theseinclude provision for three wheelers,
motorcycles, e-scooters etc.

- The complexity of both the localised road
environmentand design task means that
building to existing standard may notalways
be thesafestapproach. - TheRSAexercise should notbe a check of

adherence tothestandards. Thiscompliance

checkisundertaken as partofatechnical
audit,anditisout of scope of a RSA exercise.

- Available standards may be inappropriate for
that particulartype of road.

- Theapplicable designstandards or Theauditors should instead assess the design
guidelines may be obsolete so notincluding through the eyes of the future road users,
current good safety practices. identifyingif they may face any safety issues.

- Thedesignteam may employ use of more
than one design standard/guideline. This

is particularly possiblein cases where the Inthe context of BangladeSh and other

primary design standard may be inadequate Low and Middle Income Countries (LMICs)
orsilentorlackdetailed guidance forthe ..

design of specific road elements. However, frequently provision for Vulnerable Road Users
combiningvariousdesignstandardsona (footpaths andsafe crossing points

single projectroad can lead to competing, . .
overlapping orinconsistent safety aspects. for pedestrians, segregated lanes for cyclists
Thisis particularly an issue in Bangladesh, orRickshaws, etc.) are often not provided in
where designers tend to use different . ) .
international guidance in the absence of aroadotherwise We”—dESIgI"IEd formotorized

an updated and comprehensive national

highway design standard. fastvehicles (e.g. geometry/Pavement design).

- Designstandardsand guidelines assume the Elements which can decrease therisk of
designer has adequate technical capacity and .. . .
experience toalsoapplywider engineering collisions, particularly to VRUs, are missed out
judgementasrequired. Interpretationand sincethese are not covered by standards.
application of the standards by practitioners . . .
who do not have adequate competency may A good RSA will pickup such safety issues
compromise safety. andifaddressed through interventions,

> Whileindividualroad elements designed the RSA process willimprove the safety of
tostandards may be quite safe appliedin o
isolation, acombination of such features the end productsignificantly.

15
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FIGURE2.4

Hazardous contraflow
movement on National
Highway due toland use
and road design

REACTIVEMETHODS

Relyoncrashesoccurring
toindicate safety
problemsatalocation.

PROACTIVE METHODS

Identify higherrisk levels
factors presentonroad
stretches (even before
crashesresult)

[2.4]

Aspects covered by RSA

The following aspects of the designed road
environment are examples of aspects covered
by a Road Safety Audit:

- Generalissues—how the design has
addressed the safety of all road users

- Safety features provided toaddressthe land
use of the areasunder consideration

- Geometricdesign—horizontal and vertical
alignments, sight distance, visibility, etc.

- Adequacy of cross sections to address the
safety ofall road users

-~ Managementofroadside hazards—
embankmentslope, height, removal of
hazards, protection from barriers, etc.

- Bridgeand culvertapproaches

- Safety featuresto avoid collisions at U-turns
&entry/exitareas

- Safety featuresto prevent major collision
types—single vehicle run-off, head-on, rear
end collision, etc.

- Design of Intersections /junctionsincluding

the geometry and provisions for VRU and

trafficcontrol.

Safety of railway level Crossings

Adequacy of Traffic Signs and Road Markings

Streetlighting

Provisions for Vulnerable Road Users and

disabled/differently abled

- PublicTransport provisions

- Provisions for Drainage

- Speed management

N N7

FIGURE 2.5 Screenshot showing Cluster AnalysisiniMAAP
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[2.5]
Relationship of RSA
with other safety

management tools

RSAisoneapproach withinarange of tools that
make up road safety management.

Thevarious tools are complementary and all
have an objective of improving overall road
safety. However, each toolis distinct and most
effective when applied in the right context.
These tools can be divided broadly

into ‘Reactive’ and ‘Proactive’ approaches.

Reactiveroad safety processes rely on the
analysis of where crasheshave actually
occurred after the road hasbeen designed,
built, and opened to the traveling public.
Where higher densities of crashes occur
‘clustered’inalocation (e.g. a blackspot) this
canindicate where higherrisk factors maybe
causing excessive numbers of collisions.

The sites are investigated and the safety risks
contributing to the crashes are identified. These
issues (such as maintenance problems) are then
corrected to reduce both crash frequency and
severity occurring atthatlocationin future.
Tools within this category traditionally include
(i) blackspot analysis and (ii) network screening
forlonger sections with safetyissues. Some of
thelimitations of reactive methods include:

Issues such as maintenance problems are then
corrected to reduce both crash frequency and
severity occurring at thatlocationin future.
Tools within this category traditionally include
Blackspotanalysis and Network Screening for
longer sections with safetyissues. Some of the
limitations of reactive methodsinclude:

- Canbe costly since theimprovementsare
made after the facility has been built.

- Relies heavily onthe quality of crash data.
Accurate diagnosis can only be carried out
usingreliable safety data.

-~ Needscrashesandinjuriestooccurtoindicate
where there may be problems. Solving
problems before they resultin casualties is
always better.

- False Blackspots (with no treatable safety
problems) could getidentified, which result
from the random nature of how and where
road crashes occur

Despite these limitations, Reactive approaches
remaina powerfultool foraddressing existing
safety problems.
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Proactive Road Safety
processes identify risk
factorsatthedesign
stageitself, and reduce or
eliminate them before the
scheme gets built

The success of Road Safety Auditsis optimized
when carried outat theright phase of the project
(from planningcyclesto early operation phase).

It works best when the design hasenough detail so
specificchanges required can be identified.

Proactive road safety processes focus on
identifying risk factors at the planning and
design stages which could lead to collisions
and injuries. This means that measures /
changes to reduce or eliminate the risks
can be incorporated into the design before
the scheme gets built. The aim is to specify
engineering changes (but also enforcement
or other measures) which reduce the risks
present so that fewer crashes will occur

on affected road stretches. Examples of
proactive tools are:

- Road Safety Audits (RSA).
- Road Safety Impact Assessments (RSIA).
- Road Safety Inspections (RSI).

- StarRatingassigned to the existing road
(iRAPisanexample).

The key road safety management tools
are shown in Figure 2.6 and described
inTable 2.1.

RSAisregarded asthe mosteffective
proactive tool since it identifies unsafe
elements in designs before they are
constructed. This ensures that they are
eliminated before causing harm. However,
if available, crash data should also be used
to support the RSA process. The crash data
analysis can be used to identify existing
problem locations on the project road,

so design modification can be made at such
locations. Nevertheless, if the proposal is for
major upgrade, for example, upgrade from an
undivided two lane to a divided four lane road,
crash datawill not serve much purposeina
road safety audit as the road characteristics
(for example - cross sections), before and after
construction will be very different.

Itis also important that other Road Safety
Management tools (Table 2.1) are not
misunderstood to be Road Safety Audit
exercises. Where this has happened,
organizations have ended up with ineffective
and inconsistent indicators of safety without
reaping the benefits of road safety audits.

[2.6]

Groups involved in RSA

Road safety auditing is a specialised service;
RHD may either:

A Outsource theservicesto external
consultants, or

B Engageinternal staffwith expertisein
road safety auditing.

The main functions of the key groups
involved in the Road Safety Audit exercise
are summarized in Table 2.2, and the main
functions of non-key groups are outlined
inTable2.3.
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Table 2.1 Road Safety Management Tools

ROAD SAFETY MGT TOOLS DESCRIPTION

Road Safety Theseare undertaken atthestartofthe developmentofa projectscheme. RsiAare
Impact Assessment apracticalassessmentofthe likelyimpacts thata new road ora major modification
(RSIA) tothe existing network will have oninjury crash occurrence, injury severities and

alsodamage crashes. The outputofan RSIA influences alignmentselection for the
design. The key benefitof RsiAis thatit minimises the risk of crashes occurringin the
future asaresultof planning decisions.

Road Safety Audit (RSA) Pleasesee2.1 Whatisan RSA?

Road Safety Inspection (RSI) These areroute focused. The key difference to Road Safety Auditsis thatan RSl is
carried outon existingoperational roads. Itisaregularcheck of the general safety
ofroad sections fromavisual inspectionand also the identification of defects that
typically require maintenance to correct. RSl should be carried out by independent,
trained experts with the findings and recommendations being recorded in detail.
Similarto RSA, crash data analysisis not mandatory for RSI; however, if reliable data
isavailable, itcan supplementthe field review. Star Rating tools (iRAP, forexample,
which systematically identify risk factors and levels) falls within this category.

Network Safety Network Safety Rankings are carried outat network level. Itisa method for

Ranking (NSR) analysing the existing road network based on potential for crash reductionand
costsavings. NSRis generally based on crash data, using the safety data to define
thesafety performance metric (e.g., crash rate?, crash density, severity ranking*
etc). Thesegmented networkisthen analysed, and the safety performance of
each homogenoussection calculated. The scoreiscompared against the critical
threshold for the safety metricof the reference population-asetof roads with
similar characteristics to the candidate section.
Depending on the parameters used to define the safety metric, additional data,
suchastrafficorinfrastructure dataare required. Differentsectionsofaroad
network can be ranked and prioritized for safety investment based on the potential
forsaving crashesand reducing the economiclosses due to crashes.

Ranking of Ranking of High Crash Location sections isa method to identify, analyse and rank

High Crash Locations sections of the road networkatwhich excessive Killed and Seriously Injured (KSI)
crashes have happened, taking differencesin traffic flow into accounts. Typically,
three or five full years of consistent crash datais required.

Blackspot mapping Similarapproach to High Crash Location sections, but focusis on short or point
locations where excessive crashes are identified rather than sections of the road.

3 Dividing by length butalso trafficvolumes.

¢ Fatal serious and slight crashes/casualties have different monetary values for their prevention, these values being used in economic appraisal. These costs
decrease greatly as the incident severity reduces. The cost per section is the crash numbers x their costs (by severity), divided by the section length

5 Arule of thumb is that crashes occur in direct proportion to traffic flows — doubling the flow is expected to double the crashes occurring if the risk factors
present are the same on road sections.

19






Suoned0| yseud
Y3y joupjuey -

(4SN) Supjuey
K12§€S S IOMIBN -

3uiddeyyjodsyoelg -

S1001 AAI11DOV3Y

upny upny upny upny upny a3e1s

. a8eis8uiuadg  a8eisSuiuadp adels adeis udisag freuiwpld

m 150d a.d uoINIISU0) pajrela@ / Aiqiseadq "
(s8) | ﬁ ﬁ % e ﬁ | (visy)
suondadsu] ! " JUDLUSSISSY
JSETIINE. i 1oedw| A19)eS

: S1001 3AILDVOYUd :

aseyd
a3e1s usisag Areurwij.d
a8e1s Buluadp-sod uoIdNIISUO) | Aujiqisea4

adueUAUIEY

R uonesndo

adeis adeisudisag 3uidoos
Buuadp-aid pajeng 129l04d

$]001 1uaWaS UL\ £19J2S PROY 9°Z IWNDIA

21



ROADS AND HIGHWAYS DEPARTMENT

Table 2.2 Main functions of the key groups involved in RSA

PLAYER

Client

DESCRIPTION

TheClientshallbe RHD, theowneroftheroad
networkon behalfof Governmentof Bangladesh.
RHDsshall be responsible formanagementof

the Road Safety Audit process, includingany
services,ifused.

TollroadsorPublic Private Partnerships (PPP)
funded schemeshave differentfinancingmodels
which meanthe Clientmay notbe RHD but
instead beaninvestororconcessionaire. Even
forthese projects, RHD shall remainthe overall
Client,and will be responsible forthe ultimate
decisionsarisingfrom RSA reports (Formore
detailson PPPsee AppendixB).

The Project Directorshall be the day-to-day
representative of the Clientand therefore the
lead of the RSA exercise.

Foreffective mainstreaming of RSA, there
mustbe clearcommitmentby RHD from the
highestlevel. This sense of commitment must
beunderstood byall partiesinvolvedinthe
RSAmanagement. Withoutthis high-level
endorsement, the integrity of the RSA process
canbeundermined.

The ProjectDirector mustensure key
requirementsofthe RSAareadhered to.
Theseinclude makingsurethat:

- TheRSAteamsareindependentofthe
designteam,

- TheRSAteamsconsistof multi-disciplinary
and qualifiedindividuals,

- Thestructureand layoutofthe RSAreport
isasspecified,

> The Designteam providesall required
informationtotheauditors

> Theprocesstakesintoaccountthesafety
ofallroad users.
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Determiningtheneed foranaudit. Thisshall be
guided by the policyof RHDonRSAasdetailedin
Section3.ofthisManual.

Financingoftheauditservices: The costofaudit
services mustbebuiltintothe overall projectcost.
Failuretoallow forthe costofthe RSAservicesatthe
initial stages of projectcostingisone of main barriers
toeffective operationalization of RSAinorganizations.

TheProjectDirectorshall ensure thatthe cost
allowable forRSAalignswith the policy ontheaudit
stagestobeaudited overthe projectphases.

Preparationoftenderdocforauditservices: Tender
documentationshallberequirediftheauditservices
areoutsourced. The Project Directormustensure
thatthe RHDstaffcharged with preparingthetender
documentation havea good understanding ofthe RSA
policy, guidance,and practical requirements.

Appointmentofauditteam: The Project Directorshall
appointthe Auditteam based oncriteriadefined by
RHD.Overtime,as partofthe RSA policy, the process
canbestreamlined by establishingastandard criteria
forselection.

Commissioningofaudit: Thisis undertakenwhen
the Project Directorholdsacommencement meeting
whichshall bethestartofthe technical auditexercise.

Acceptanceofreport: The clientmustacceptthe Audit
Reportifitmeetsthe mandates listedin this Manual.

Signingoffoftheresponsereport: The Project
Director,astherepresentative of the Client,
mustreviewandsign offonthe Response Report
prepared by the Designteam. Sincesome ofthe
recommendationswouldimpactcosts, the Project
Director mustdiscuss with the Design team before
issue of final Response Report.

Administrationofthe RSA exercise: The Client
mustcreatean environmentthatprevents conflicts
betweenthe Designand Auditteamsand define how
anythatarisewill beresolved. The Client mustalso
setgroundrules forhandlinginformationrequests.
Itshouldalso be clearhowthe RSAtimetablealigns
withtheoverall projectplan,and howsuggested
solutionsareincorporated by the Designteamand
implemented by the Contractor.

Monitoringof effectiveness of measures: TheClient
mustsetupaframeworkto monitorthe effectiveness
ofthe recommendationsimplemented followingaudit
exercises. Thiswill beanongoingactivity afterthe
completionofthe RSAexercise.



PLAYER

Design
Team

AuditTeam

DESCRIPTION

Thisisthe team commissioned by the Project
Manager (on behalfoftheClient) todesign
anddeveloptheroadscheme.

The Designteam canbeapartoftheClient
organizationorexternallysourced,suchasa
private consulting/contractingcompany.

Oneofthemainrolesofthe Designeristo
provide clearbackgroundinformationthatis
required by the RSAteamandtosupportthe
AuditTeam leaderinorganizingthe field visit.

Requests forinformation fromthe RSAteam
mustbeactioned fullyand quickly by the
Designteam.

The Auditteamshallbeappointed
bytheClient.

The Auditteamwill have aspecified
Team leaderwithresponsibility for
theauditexercise.

Theircontractual role foreachstage ofaudit
shallbeginatthecommencementmeeting
(following contractsigning) and shallend
uponacceptance ofasatisfactory Road
Safety AuditreportbytheClient.

Inthecaseofinternal RSA, such thatthe
Auditteamis RHDemployees, the Audit
team mustbeindependentofthe project
designteam.
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Designoftheschemeplan. The Design team shall
adheretoallrelevantstandardsand guidance;
butalso goingbeyond these toensuresafety will

be optimised takingaccountoflocalized road
conditionsandthe need and vulnerability ofall road
usergroups.

Preparationofan AuditBrief: The Designteam,
supported by theClient, shall prepare the Audit Brief.

PreparationofaResponse Report: The Design
teamshall prepareaResponse Reportfollowingthe
receiptofan AuditReport (receivedviathe PM). The
Response Reportmustfirstbe shared with the Client
forreviewand feedback. Itis the Clientwhosigns of f
onthefinal ResponseReport.

Undertakingdesign modifications: The Designteam
shallundertake design modifications based onthe
intervention measuresapprovedin Response Report.

Attendanceatmeetings: The Designteamshall
attend the Commencementand Completion meetings
andanyothermeetingupontherequestoftheClient.

Review ofinformation ofthe Audit Brief: The Audit
teamshallreviewthe Audit briefforcompleteness of
informationrequired toinformtheexercise. The Team
Leadershallinformthe Designteam ofanyadditional
informationrequired.

Collectionandanalysisofsafetydata: Ifthisdatais
notprovidedintheAuditBrief, the Audit Teamwill be
responsible forobtainingand analysingit. The costof
collectingandanalysingsafetydatamustbeincludedin
the RSA costs by the Project Directoratthetenderstage.

Undertakingfield visits: The Team leaderis
responsible fororganizingfield visits. She/He may
liaise with the Clientand the Design team butthe final
responsibility restswiththe Team leader.

Preparation RSA Report: The Auditteam, led by
the Team Leader, shall preparean RSAreportinthe
structure defined inthisManual (see Appendix H).

Attendanceatmeetings: The Auditteamshall
attend the Commencementand Completion
meetingsorganized by the Client. However, the Team
Leadermayinformthe Project Directortocallthe
Commencementmeetingafterreviewingthe Audit
Brief. The Completion meetingwill be held afterthe
Clientapprovesthe AuditReport.
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Table 2.3 Non-key groups involved in RSA

PLAYER

DESCRIPTION

Contractor

Traffic Police

Nominated
Members

While notacritical playerduring the audit, the Contractoris responsible for the civil works (design
implementation). Theirmainrolein RSAshall beto understand the agreed modifications tothe design
following the recommendationsof the audit. They should be supplied with the correctfinal plans.

Inthe case of Design and Build (DB) projects, both Design teamand Contractorwould be one entity.

TheTrafficPoliceisauniversallyimportantstakeholderinimproving road safety. The Project Director
mustfacilitate collaborative working between the Audit Team and the TrafficPolice during the
conductoftheRSA.

TheTrafficPolice may have critical knowledge of high crashrisk locations on the RHD network,
knowledge of common crash characteristics,and/orroad user behaviour. Thisinformation canassist the
RSAteam.TheTrafficPolice can berepresented asaspecialized team memberforthe auditexercise.

Local Police mayalso provide helpful inputtothe Auditteam during field visits.

TheClientmay nominate RHD officersas counterpartstafftothe Auditteam. The officers may be
involvedinthefield reviewand attached tothe Auditteam during the Auditreportexercises for
capacity building. This, carried out overa period of time, can helpimprove the technical capacity of
RHD officerstocarryoutauditsand with safety awareness.

Ifthe Clientdeemsitimportant, RHD may nominate specialistadvisers to provide expertinputtothe
Auditteam. Forexample, auditinga Bus Rapid Transit (BRT) corridor, a project road with signalized
intersections, tunnelling projectsetc, expertopinion may be helpful to the Auditteam if such expertise
isnotavailablewithinthe core Auditteam.

Nominationofadditional team memberstothe Auditteam shall beatthediscretion of the Client.

03. Elements of the Road
Safety Audit process

[31]

Type of roads to be audited

judgement, the Project Director may decide
ifanother stage of audit is also required.

The need to carry out an audit shall be driven by
the RSA policy adopted by RHD. However, the
Project Director shall determine the need for
anauditand the stages of auditing based on:

A Hierarchical classification of the road;
B Complexity of the design; and
c Potential road safety issues.

For example, on a regional corridor, the

RSA policy in Appendix A states thatitis
mandatory that an audit be carried out at
both the design and pre-opening stages of the
project. However, based upon engineering
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The need for an audit must be determined
atthe planning/scoping stage of the project
cycle. This to ensure that the cost of RSA is
included in the overall project budget and the
time allocation for RSA is also incorporated
into the project schedule.

NOTE

Ifthe Project Director has determined that
thereisnorequirementforan RSA, she/he
shall prepare an Exemption Note providing
justification. Asample outlineis provided
under AppendixF.



[3.2]

Stages of RSA

RSA can be conducted at different project
stages of planning, design, implementation,
and early operation. The stages and the types
of roads to be audited shall be guided by the
RSA Policy (see Appendix A).

3.21 Stage1: Feasibility or
Preliminary Design Stage

ROAD SAFETY AUDIT MANUAL

identified during a pre-opening audit.
The detailed RSA process for stages1and 2
is shownin Figure 4.1.

3.2.3 Stage 3: Construction Stage

The audit shall take place during
construction. The Project Director may
initiate this stage audit either at 25% or 50%
construction completion. Also, if deemed
necessary, more than one construction

2025

audit can be carried out. This stage audit
shall examine the safety of the general and provisions forroad safety
specific traffic management plans, and attheworksite.

The Audit also evaluates

This is the first stage of audit and shall be
carried out upon completion of feasibility/

preliminary design. Undertaking RSA at
this stage provides the first opportunity for

incorporating safety into the design therefore

reducing costs and lost time associated with
making changes that could be identified
atalater stage. Stage 1 RSA can provide an
opportunity for the Design team to review
the design criteria or the land acquisition
requirements to improve safety.

Audit on the feasibility or preliminary
design shall examine aspects of design
criteria, design speeds, route choice and
continuity with the linked wider network,
facility classification, access management,
alignment, and intersection layouts.

NOTE

Stage1auditcan be carried out eitherat
feasibility orthe preliminary design stage.
The Project Directorshall determine the
optimal stage foraspecific project road.

3.2.2 Stage 2: Detailed Design Stage

A Stage 2 audit shall be carried out on the
detailed road design before the preparation
of contract documents. Based on the project
delivery approach of RHD, this is the most
critical stage of audit.

Key aspects for consideration at this stage
include geometric layout, horizontal and
vertical alignment, cross section, drainage,
roadside safety, intersection details, traffic
signals, signing, markings, and provision
for VRUs.

Attention to detail at the detailed design
stage can reduce the cost and disturbance
associated with changes that may be

provisions for road safety at the work site.
Typicalissues examined include provision
for VRUs through work zones, work zone
layout, delineation, lighting at night, worker
safety, advanced warning zones, deviations,
excavations and pits, adequate transition
zone lengths and effective numbers of
reflective signs, safe delineation, credible
speed limits, temporary crash barriers,
lighting, and diversions.

NOTE

The Audit Team may make
recommendationsonimprovementofthe
TrafficManagementplans, butitis notthe
responsibility of the Audit Team to revise or
redevelop the plans. This shall remain the
responsibility of the Contractor.

3.2.4 Stage 4: Pre-Opening Stage

The audit involves a detailed inspection of
the new road project prior to its opening.
The focus of the audit is to ensure that the
implemented design is safe and the agreed
recommendations of the previous audits
were incorporated. The stage 4 audit should

be carried out at substantial completion, prior

toissuance of the Taking Over Certificate.

The new road should be driven, ridden, and
walked (as appropriate) by the Audit team to
ensure that the safety needs of all road users
are provided for. A night-time inspection is
particularly important at this stage to check
installation and visibility of signs, markings,
delineation, lighting, and any other night-
time/low light related issues.
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Foracompetent
audit, it is key that the
Auditteam members
mustbeindependent
of the Design team

3.2.5 Stage 5: Post-Opening Stage

This audit should be undertaken withina
short period, typically the first 12 months,
of the opening of a fully completed project.
This means any mitigation measures
implemented in response to a pre-opening
audit can be assessed. This stage of RSA also
assesses how the road is being used by the
various traffic and road users present in
order toidentify any safety issues.

NOTE

Stage 5RSAisuseful toidentify the
residual safety risk during the operation
stage of the project. Any safety
deficienciesidentified at this stage can
be addressed through anappropriate
contracting mechanism (forexample:
defects liability period, maintenance
contractsetc.).

[3.31]

Cost Allocation for RSA

The total cost of undertaking the full RSA
exercise will depend on the length of project
road, the length of each audit section, the
stages of audit and the complexity of the
design. Asa guide, the maximum length

of corridor to be audited under one audit
exercise should be 60 km. For longer lengths,
the Audit team may be overwhelmed by the
task, resulting in them focusing on general
issues only. Specific and non-generic safety
deficiencies may be missed. However, RHD
can decide on the length of road package to
be audited considering the overall contract
realities. It must be ensured by RHD that
sufficient resources (number of audit team
members) and time to undertake an auditis
allocated for the specified length of the road(s)
to be audited.

The contracting and payment of the Audit
team should remain the responsibility of RHD
to ensure independence of the auditors.

04.Road Safety Audit Process

The standard RSA process to be followed in all stages is shown in Figure 4-1.

Prepare
———— Exemption
NO Note
o1 YES 02 03 04
Need for Estimate cost N Appointan N Prepare an
an Audit? allowance for RSA audit team audit brief
o8 07 06

Prepare | Conduct (Day &Night) Conduct Hold commencement

audit report siteinspections desk study meeting
NO 09 YES 10.1 n

Acceptance of — Design Team Designer to submit
Audit i Final R Report

udit Report Review inal Response Repo O cuentream

I O RsATEAM
10.2 DESIGN TEAM
Submit draft o
Response Report Acceptance of NO
Response Report
103
Hold completion YES I
meeting FIGURE 4.1
12 .
Design Road Safety Audit Process
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[41]

Appointan Audit Team

Responsibility: Client - Project Director

The Project Director shall appoint an
Audit Team that meets the qualifications
specified under Chapter 5 of this Manual.
The composition of the audit team shall
also be guided by the requirements set out
under Section 5.1.

Auditors shall be selected from the RHD
registry of qualified/ accredited auditors. In
the absence of such a registry, RHD shall align
the Terms of Reference (ToR) of the services

to the specifications given in Table 5.2; while
Table 5.3 gives the training and experience
required by Team Leaders and Members,

as well as the experience they should have for
undertaking a road safety audit.

Table 5.3 of this Manual shall beused asa
guide by the Client when defining the criteria
for evaluation of competency of the Audit
team during the development of the ToR.
One of the most important criteria for a
competent Audit team is that the team
members must be independent of the project
Design team (Section 5.5).

Generally, RHD will engage a firm/company
to provide RSA services rather than engaging
individual auditors. RHD must then make
the technical eligibility criteria clear to the
firm, and the individual team members must
comply. This is covered in Section 6.2..

[4.2]
Prepare an Audit Brief

Responsibility: Design team

The objective of preparing an Audit briefis to
provide the Audit team with all the necessary
information to allow a comprehensive

safety assessment of the project. Preparing
an effective Audit brief requires a good
understanding of the objective and process
of the RSA. Incomplete or vague Audit briefs
will be confusing to the Audit Team and may
resultin poor quality of the RSA.

Following the instruction, by the Project
Director, the Design team shall prepare an
Audit Brief for review by the Client. This Audit
Briefwill then be supplied to the Audit Team.
Itis arequirement that the Project Director
signs off the Audit Brief before submission to
the Audit Team leader.

ROAD SAFETY AUDIT MANUAL

Anoutline of the Audit Briefis included in
Appendix G. The level of detail required by the
Audit team for different stages of audits will
vary, butitis essential thata set of all relevant
documents and required information is
supplied for each case. The general content of
an Audit briefislisted in Table 4.1.
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Table 41 Contents of an audit brief

General Information

— Project context and background, project objectives,
photographs of the project site, list and contact details of
key persons (Client, Designer, Contractor, Traffic Police).

— Specify the audit stage.

Technical Information

—~ Account of the design principles and standards that were used

(e.g., design speed, standards for radii of horizontal curves,
super-elevation, standards for crest and sag curves, stopping
sight distance, overtaking sight distance, percentage of route
where safe overtaking is obtainable, etc.).

Full set of drawings showing details of the horizontal and
vertical alignment and other features.

Design reports.

Signing and marking plans (essential for
Detailed Design audits).

Copy of the previous audit reports (if any) and an account
of any changes made since the previous audit (if any).

NN N N2

Safety Data
Traffic flow data and traffic forecasts.
Speed data.

Data on NMTs (pedestrians, cyclists
and Rickshaws.), Crash reports / history.

Information on public transport services, including
the location of stopping places.
Locations of parking demand.

NN N 2%

Other information

— Definition of how the Audit team should notify the Client team

ifitidentifies any risks or hazards that pose immediate safety

risk. These are risks that must then be addressed immediately

before completion of the RSA process.

How the Audit team should record: Any risks or hazards that
are present off the designed scheme; and A non-typical risk
or hazard type, but which has the potential to adversely affect
safety outcomes at the location being audited.
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[4.3]
Initiate Commencement
Meeting

Responsibility: Project Director
(attendance of Audit and Design teams)

The Project Director shall organize the
commencement meeting and provide the
agenda. Key aspects to be discussed during
the commencement meeting shall include:

A Confirmationofauditscope and objectives.

B Anysafety concernson the projectroad that
the Clientconsiders critical.

¢ Confirmationofthe auditteam members
and the time frame of the RSA process. The
Auditteam shall confirm timelines of the
RSAreportand highlightanyissues that may
affectthe schedulesuchasdelayinreceiving
required information etc.

D Reportformat/outline.

E Documentsandinformation received
with the Audit brief. If drawings have not

been provided, these must be provided ator
withinaweek from the meeting.

Allrequired design changes
shall be made by the Designteam, not
by the Auditteam

The commencement meeting is an
opportunity for the Client to ensure the key
groups of the RSA process understand their
roles and responsibilities. This will prevent
misunderstanding or overlap of duties during
the RSA exercise. Itis important the Project
Director reiterates some of these critical
considerations. These include:

» Auditteam must make safety
recommendationsinaformalreport.

+ Allrequired design changesshall be made by
the Design team, and not by the Audit team.
Itisimportantthatthe Audit team maintains
itsindependence and does not getinvolved
inredesigning elements of the scheme.

» RHD, theClient, shall take the final decision
ondesign changes.
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NOTE

Where possible, commencement meetings
should be face-to-face and ultimately be
combined with asite visit. However, thisis
only practicable ifthe Auditteam has had
ample time to review the Audit brief prior
tothe meeting.

Commencement meetings could also be
conducted overthe phoneor betterbyan
internet meetingasa practicaland more
cost-effective solution. If viable, this may
beadopted asstandard for conducting
RSAsonthe RHD network.

Ifissuesand further questions arise
following the commencement meeting, the
Team leadershould arrange toresolve these
with the Project Directorimmediately so
they donotdelay the RSA process.

[4.4]

Perform Desk Review
Responsibility: Audit Team

Alldrawings and documents should be
reviewed before the initial site visit, and

then continuously through the audit. This is
because while the background information
and documents are importantin planning and
during the site visit, they are also likely to be
consulted when compiling the RSA report.

The Audit team will review the plans, profiles,
and other drawings to make preliminary
assessments of items of interest or concern.

If there are previous audits which have been
conducted at an earlier or equivalent stage, the
reports must be reviewed comprehensively.
This is to identify any outstanding safety
issues previously raised that must be restated
during the current audit.

The background information that should be
provided to the Audit team at each stage of
theauditis givenin Table 4 2.

Thisisacritical stepin RSA

and theClientshould ensure

the Audit Teamis given ample

time fordesk review. Itis likely that
the Auditteamwill beable
toidentify potential problem
areas/issues atthisstage.



[4.5]
Undertake Site Inspection
(Day and Night)

Responsibility: Audit Team

In planning for the site visit, the Team Leader
mustdiscussand agree onthe schedule of the
visitwith the Project Director. The site visit may
include the attendance of Traffic Policeand
nominated audit members by the Client.

Prior to the site inspection, the Team Leader
mustundertakearisk assessmenttobeaware
ofany particular conditions or restrictions that
mightaffectthe safety operations during the
inspection. Inundertaking the assessment, the
Teamleader must consider:

A Thetypeandclassificationoftheroad, project
lengthandroadwidth.
Approachestothesiteandvisibility fortraffic.
Thevolumeandtypeoftraffic(including
pedestrianactivity).

Thespeed limit.

Roadsurfacing.

Weatherconditions.

Lighting.

H Security.

[ -]

O mmaQg

Therisk assessment should not focus only on
the safety of the Audit Team, butalso the safety
of road workers, road usersandlocal roads
adjoining the projectroad. Itis recommended
thatthe Team Leader inform the Design Team
and the Traffic Police priorto the site visitas
they mightbe able toarrange for transport

and security.

The site-specific risk assessment will inform the
equipment and Personal Protective Equipment
(PPE) needed for the site inspection. Ata
minimum, highvisibilityjackets mustbe worn
byallmembers of the Auditteam during the
exercise. Equipment should include drawings
and maps, measurementdevices, markers, pens,
writing material, digital recorders, cameras, and
lighting devices for nighttime use.

During the inspection, the Audit Team should
focusonrisksand hazardsthatdirectlyinfluence
safety outcomes. These factorsinclude traffic
volumes, speeds and the type

ofinfrastructure planned/constructed.

Otheraspects thatdonotimpactsafety
outcomes, such ashow theroad design affects
the look’ of the area or perceptions of the
surrounding community, need not be covered
during the audit. The site inspection must be
undertaken duringboth daylightand night time
conditions. While inspecting the site, auditors
need to assess whether day and nightlight
conditions, and adverse weather (e.g., fog,
heavyrain) maylead toincreased safety risk
onthe completed road.
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The Audit team must consider the safety of
adjacentsections of road in the audit. Transition
zones, where the new road merges with the
existingroad system, can often be locations of
increased risk. Higher traffic speeds maybe
acceptably safe on the new sections but could

be inappropriate on the existing road sections
either side. Additional delineation can be
recommended on the existing road sections
adjacenttothe new, asaway of transitioning
road users safely between these sections with
potentially different features or standards.
During pre-opening or post-opening stage
audits, oriftheroadisopentotraffic,itis
recommended thataninitial observation of the
traffic operations be made prior to the formal
audit. Safervantage points to observe the traffic
canbe overpassesorembankments, and ideally,
locations as faras possible from the running
lanes should be used.

Many photographs should be taken during the
sitevisitasthey canbeused inthe auditreportto
illustrate points. The photos also serve asarecord
ofthe site inspection.

When taking site photographs, the Audit team
should focus on the safetyissues or deficiencies.
This canhelp the Audit team to remember specific
safety concerns when backin the office preparing
the RSAreport.

To help with communication within the team,
the Team Leader can create a WhatsApp group
(or alternative platform) to be used by audit
members to share photographs while on site with
ashortdescription of the safetyissue.
Adigitalrecorder or phone can alsobe used by
the team members to record their observations.
These approaches mean more detailed
observations can be recorded efficiently,

while providing a digital record forlater use.

Table 4.2 Background information to RSA

Feasibilityand detailed
designstage
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FIG4.2
Auditteam inspecting site

Construction
stage

- Planand profiledrawings

- Standarddrawings

- Intersectiondesigndrawings

- Cross-sectionsandroadside
designdetails

- TrafficSignsand Road Markings layout

- Trafficmanagementplans

- Recordofcrashdataduring
construction-contractordata

Pre-openingand
Post-openingstage

- Trafficanalysisincludevolumes
andspeeddata.

- Previousauditsreportswith

- Environmental constraints Responsereports
- Designreports - Asbuiltdrawings
- Previousauditswith responsereports - Trafficand speed data

- Crashhistory/dataifredesign/
rehabilitation of existing corridor

- Crashmapsandblackspotmaps, ifavailable.
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[4.6]

Prepare Audit Report
Responsibility: Team Leader

Writing the RSA report is the responsibility of
the Audit Team Leader, although other team
members should support him/her. The Audit
Team Leader shall sign the completed RSA
report and submit it to the Project Director.

The audit report shall be concise, with
technically clear descriptions of each of the
safety concerns identified. It should follow a
standard format asindicated in Appendix H.
Itis best practice for RSA reports to follow an
agreed format or template. This will assist the
Team Leader to keep the reporting brief and
consistent. An agreed template can also help
the Project Director assess the adequacy and
completeness of the report.

When preparing the Audit Report, the Team
Leader shall bear in mind:

1. Thereporton findingsand recommendations
shall be concise and to the point, using clear
wordings.

2. Thechecklistsused during the auditexercise
shall notbe appended as partofthereport.

3. The Team Leadershall notappend copies of
documentsreceived from the Design teamas
partofthe Auditreport.

4. Thelanguageusedintheauditreportshall not
be critical of the design team, rather the report
should focus onidentifyingrisks/hazards and
suggestions for mitigating the risks.

5. Thereportshall notinclude commentson
road safety issues which are not affected by
theinfrastructure or outside the scope of the
projectroad, unless thiswasagreed with the
Clientto be partofthe scope of the ToR.

6. Thereportshall notinclude commentson
road safety issues thatare unrelated tothe
infrastructure or fall outside the scope of the
projectroad, unlessitwasexplicitly agreed
withtheClienttoinclude themas partof
the Terms of Reference (TOR).

7. Eveniftheywere partofthesiteinspection
team, the Team Leadershall notinclude
comments of the Design team or Client
aspartofthe RSAreport.
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4.61 Expressing and Prioritizing Risks
and Hazards

The language of the report must be technical,
concise, and written in a way that assists the
Client to understand the issues.

The most important point is that the report
must be constructive, clear, and practical
about how the safety concern might be
eliminated or reduced. The report must
clearly describe each safety concern and give
itslocation by chainage.

The report of findings shall be structured into
two sections, General Findings (Appendix H 7)
and Specific Findings (Appendix H 8).

General findings cut across the entire or most
ofthelength of the project road and are not
related to specificlocation with localised safety
issues. Some of these can include safety risks
such as discoloured traffic sign sheeting,
roadside vending etc. Specific findings are
those risks identified ata particular chainage.

General findings shall be presented first,
followed by specific findings.

There are various logical approaches of
presenting the specific findings and the
Team leader is atliberty to adopt any of
the approaches:

A Sequential reporting of the findings by
increasing chainage of the projectroad.

B Reportingofthefindingsinahierarchical
manner based on perceived risk from highest
to lowest. Thisis mostappropriate for
small schemessuchasauditofanindividual
Grade Separator.

¢ Groupingofthefindingsintosimilarrisk/
elements. e.g., risks pertaining to cross
section, alignment, pedestrianissues,
intersection layoutetc.

There is aneed to be realistic in making
recommendations — consideration of

the level of risk associated with the safety
concern is important for the priority level.



The following points must be considered
while making recommendations:

- Add photographsifthey can clarify or
betterillustrate asafety concernor
recommendation.

> Avoid beingtoo specificwith the
recommendations unless certain thata
specificrecommendation is the only feasible
mitigation to address a road safety concern.

> Avoidredesigningany partofthe project—
thatis forthe Designteamto do.

- Evidenceofresearch reportsorappropriate
datamay beincluded iftheysupport
andstrengthen the auditfindingand
recommendations.

4.6.2 Risk Assessment of safety
concerns and prioritization
of recommendations

During the audit process, the audit team will
identify several safety concerns, and the audit
team must assist the client with prioritization
of these concerns and associated
recommendations. Hence arisk assessment
should be performed for all identified safety
risks and hazards.Risk assessment involves
examining ways in which the hazard can
influence a crash occurring, and if the crash
occurs, the possibility of itleading to a fatal or
serious injury.

Table 4.4 Estimate of severity rating

ROAD SAFETY AUDIT MANUAL

Riskis often defined as the likelihood of a
potential issue multiplied by the severity of
the consequence from the worst-case scenario
outcome from that same potential issue. The
risk assessment process is done in four steps:
1. Make an Estimate of Possible Crash
Frequency (see Table 4.3)
2. Make an Estimate of Crash Severity
(seeTable4.4)
3. Determine the Severity of a Safety Issue
(see Table 4.5)
4.Determine a Course of Action (see Table 4.6)

The risk assessment options are presented in
the following tables (Table 4.3 to Table 4.6),
which will assist the audit team in assigning
the estimated level of risk to the safety issues
identified in the audit.

Table 4.3 Estimate of likelihood of crash occurrence

Likelihood Description

5 FREQUENT One crash or more occurring per month
4 LIKELY One crash or more occurring every year*
3 OCCASIONAL Onceevery3years

2 UNLIKELY Onceeverys5years

1 RARE Less often than once every 5years

*butless than one per month.

Severity Description

5.Catastrophic Multipledeathsare likely.

4.Critical Adeathand/orserious
injuriesare likely.

3. Major Major firstaidand/or
presentsto hospital (not
admitted)

2.Minor Minorinjuriesonly

arelikely.

1. Negligible Property Damageonly

crashesarelikely.

High-speed, multi-vehicle crashes on expressways.
Abuscollisionathighspeed withabridge abutment.

High/medium speed vehicle/vehicle collisions.

High/mediumspeed collisionswith a fixed roadside object. Pedestrian
crasheson rural highways.

Mediumspeed vehicle-vehicle collisions.

Medium speed motorcycle- motorcycle collision.

Lowimpactcollisions, suchasathree-wheelercollidingwith a cyclist,
orathroughvehicle collidingwith a turningvehicle atlow speedsin
urbanareas.

Very lowspeed vehicle collisions.
CarCollideswithamedianisland atlowspeed.
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Table 4.5 Determine the Severity of a Safety Issue through a Risk matrix

LIKELIHOOD

5. Frequent

4. Likely

3. Occasional

2. Unlikely

1. Rare

SEVERITY

1. Negligible 2. Minor
Medium
Medium Medium
Low Medium

Negligible Low

Negligible

Negligible

Table 4.6 Determine a course of action

Negligible
Low

Medium

No action required

3. Major

Low

4. Critical 5. Catastrophic

Medium

Medium (FSI)

RISK RECOMMENDED COURSE OF ACTION

Should be corrected or the risk reduced if the treatment cost is low.

Should be corrected or the risk significantly reduced, if the treatment cost is moderate, but not high.

Should be corrected or the risk significantly reduced, even if the treatment cost is high

Must be corrected regardless of cost

[4.7]
Review and Acceptance of
the Audit Report

Responsibility: Project Director

Once complete, the Audit team shall submit
the RSA report to the Project Director.

The Client will assess if the RSA report
conforms to the scope of the Audit brief
and the specifications laid out in the Road
Safety Audit Manual. This first review is not
atechnical review. Rather, it assesses the
extent to which the RSA report satisfies the
Terms of Reference in terms of scope, format,
layout, and the RSA process. For acceptance
of the RSA report, the Client shall check:

- Formatand contentof the RSAreportisin
accordance with the agreed outline.

— Auditprocessadopted was as stipulated,
including evidence of site inspections.

—> The Auditteam conformed with the Audit
briefand used the site inspections and
drawingstoidentify safetyissues.

— Composition of the team, including a signed
copy of the declaration of the Team Leader.
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Ifthe reportis found inadequate, the Client
shall ask the Audit team to either:

1. Reviewthestructure/contentofthereport.
2. Repeatthewholeorpartoftheauditprocess.

The Project Director may also initiate a repeat
auditbut with a different Audit team for
a“freshlook”.

[4.8]
Initiate Completion Meeting

Responsibility: Project Director

The completion meeting shall be organized by
the Project Director, following the acceptance
ofthe RSA report.The completion meeting
provides an opportunity for the Audit Team,
the Project Director, and the Design team to
discussall the audit findings raised in the
report. This will usually involve a discussion of
each safety concern, its risk rating, priority,
and recommendations to mitigate identified
road safetyissues.

The meeting should be held in a professional
and co-operative manner with all parties



working together to enhance the safety of road
users. [t must not be about apportioning blame,
and there should be no serious disputes. All
parties mustaccept that the RSA is a positive
activity that helps to improve road safety by
highlighting potential safety concerns before
they become problems.

The Project Director may ask foran RSAreport
tobealtered or to have some safety concerns
removed. While this rarely happens, itis neither
professional nor ethical and the Team Leader
must not entertain any suggestion of altering a
report to “soften” the audit findings.
Completion meetings can be face-to-face or
virtual.

[4.9]
Preparation of
a Response Report

Responsibility: Design team

The Design team is required to review the
RSAreportand respond in writing to each
recommendation in the report. When the
Design team receives the audit report, it
istreated as another input that mustbe
considered when optimizing the design.
Asageneral guide, when reviewing the
recommendations of the audit, the Design team
should consider:

1. Istheidentified safety concernwithinthe
scope ofthe projectroad?

2. Howoften mightcrashesoccur (daily, weekly,
oryearly)?How serious mightsuch crashes be
(fatal, resultingininjury or property damage
only)?

3. Would therecommendation madeinthe RSA
report mitigate the safety issue, reducing the
probability of occurrence and/oritsseverity?

4. Whatwillitcostto remedy or reduce the
problem? Could a different more cost-effective
solution be used?

5. Willthe recommendation lead to other
non-safety issues, forexample mobility or
environmental issues?

In responding to the Audit recommendations,
the Design team can:

- Acceptthereportcompletely (and develop
solutions to overcome or reduce the safety
concern);

> Acceptthesafety concernbutnotagree to
therecommendations. Inthese cases, the
response should setoutalternative ways to
resolve the safety concern; or

— Notacceptthe recommendation (explaining
clearly why this decision has been taken).
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Extreme or high-risk rated problems within an
audit report should obviously be prioritised by
the Design team.

Upon development of the Response report
(outline of report under Appendix I), the
Design team shall submit it to the Project
Director for review and authorization.

The eventual ownership of the Response report
lies with the Client, RHD. The Project Director
must therefore review in detail the proposed
design modifications suggested by the Design
team to ensure that the Client agrees with the
proposed actions and that these achievable
within the budget.

Itisimportant to remember thatitis not
mandatory for RHD to accept any findings
or recommendations within an RSA report.
Treatment of audit recommendations that
are either expensive, complex, or involving
sensitive environmental or socio-economic
impacts may require careful consideration,
compared to implementing low cost
recommendations.

To provide useful feedback, the Project
Director should send a copy of the Response
Reportto the RSA Team Leader for their
information. The Audit Team should note
the responses and where possible learn from
them. The Audit Team should be aware that
they should not create a dispute over which
recommendations have or have not been
accepted. The Audit Team provides guidance,
butitis the Project Director and the Design
Team who are responsible for the final
decisions on which design modifications
are incorporated.

[4.10]

Carry out Design Modifications

Responsibility: Design team, Project Director

A Road Safety Audit achieves nothing for

the road users until its recommendations
arediscussed, agreed, and implemented.
Implementation of the recommendations
closes the loop of the audit process.

In many audits, particularly while the project
is still in the design stage, the changes can be
made atlow cost.

However, an audit may reveal safety concerns
that require difficult decisions to be made by

the Project Director, usually because the cost

of remedial action is high.

The audit process can direct the Design Team
towards a safer alternative, but the onus lies on
the Project Director to ultimately decide on the
course of action and its implementation.
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05. Road Safety Audit Team

The success of the RSA process highly
depends on the characteristics of the
auditors, both individually and as a team.

The team needs a broad range of safety
knowledge, skills, and experience to be able to
review all safety aspects of the project design
comprehensively. A skilled and experienced
team will be able to get the most from field
visits and communicate well within the team
and externally to the Client and Design team.

The communications structure of the Audit
team is as shown in Figure 5.1.

[51]
Size of Audit Team

Theideal size of an Audit team depends on
the type, size, and complexity of the scheme/
design being reviewed. For larger schemes, if
the Audit team have to slowly drive through
the site in a vehicle, a team of four auditors
(Team Leader and three members) can
conveniently hold discussions whilstin the
vehicle. Ifthe scheme is simple widening

of existing road, one senior auditor would
be enough. In a complex large project (for
example, a four or six lane dual carriageway
with large structures and service roads), the
audit shall be best performed by a team of
auditors having varying experiences.

The right team with complementary skills
and technical understanding will perform
far better to identify issues working as a
unit than individually. To optimise technical
quality and cost, this Manual proposes

that the Audit team should comprise of a
maximum of three members supporting the
Team Leader (see Section 5.2).

Each auditor in the team should make a
meaningful contribution to the audit process.
It can become more difficult to manage and
coordinate an Audit team with more than
four members. For smaller projects, such as
for zilla roads orindividual intersections, the
audit can be carried out by an experienced
individual auditor.

Additional to the audit team, the Client may
also invite Traffic Police and nominate RHD
officers as observers during site inspection,
particularly on larger schemes. The team
should not be so bigas toimpact the quality of
discussion on site. A maximum of one Traffic
Police Officer and two nominated members
isrecommended.

Advice of experts might be needed on specific
audits, for example, the Audit team may seek
expertadvice from a traffic/signals engineer
when auditing a complicated signalized
junction. The Audit Team may wish to hold a
discussion with a support organization when
checking forissues affecting Persons with
Disability (PWDs).

FIGURE5.1 .
. Client

Audit team Project Manager
structure

Audit Team q

lepeer | = Designer
} i
Audit Team Audit Team Audit Team
Member Member Member
Nominated Traffic Police
Members
} !
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[5.2]
Roles of the Audit Team

TEAMLEADER

The mostexperienced member of
the Auditteam.

Thelead of the Audit team providing
technical guidance to the other members.

Representsthe Auditteamin
communications through the audit
process.

Attends the commencement meeting,
including recordingand confirming the
outcomesand actions.

Seeks clarification from the Client
regarding any technical questions or
issuesidentified, including obtaining
additional documentation/data.

Plans, schedules, leads/manages/
delegatestheoverall RSA, including
siteinspection.

Undertakes/participatesinthe RSA,
leading discussions regarding risks and
hazardsidentified, their prioritization and
recommendations to be made.

Conducts completion meeting, including
recordingand confirming the outcomes
andactions.

Oversees the production, finalization
(includingsigning offby all Audit team
members) and submission of the RSA
reporttotheClient.

Receives the Response Report from
theClient.

Provides feedbackif asked regarding
the RSA process for monitoringand
evaluation.

TEAM MEMBERS

Attend the commencementand
completion meetings.

Undertake / Participate in the RSA process
including review of design, background
information and field review.

Assistin preparing the RSAreport.
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[5.3]
Competency of
the Audit Team

An Audit Team is only as good as their
combined competencies. The Audit Team
should therefore represent a group of
individuals that combined, possess a set
of skills that will cover most of the safety
aspects of the project road. A combination
of skills in several different areas will

help ensure thatno aspect of the RSA is
overlooked.

At minimum, RSA team members should
have competencies in the areas indicated
inTables.1.

Table 5.1 Key competencies of an Audit Team

ROAD SAFETY AND SAFESYSTEM

Causal factors/risks thatlead to crashes and linked to knowledge
of effective treatments/ corrections that will remove or minimise
theidentified risks.

Safe System approach includingits principles and application.

TRAFFICOPERATIONS

Principles of trafficflow, the relationship between capacity and
demand, and causes of congestion.

Relationship between traffic flow, speed, and safety outcomes.
Proper placementand use of signs, pavement markings, traffic
signal operations (forinter-urban corridors) and the impact of
differenttreatmentson trafficoperations.

ROAD DESIGN

Road/highway design and supervision of works.
National/international road design standards thatapply to the
concerned network.

Contributory factors of different roadway and roadside design
elementstotherisk of road users, including both vehicular
trafficand VRU (motorcyclists, pedestrians, bicyclists, and
rickshaw operators).

LOCAL KNOWLEDGE

Ceological/geographical challenges forroadsin Bangladesh.

OTHER AREAS OF SPECIALTY

Human factors contributing to road safety, maintenance,
enforcement, grade separated intersection design, road-
rail crossings etc.
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[5.4]
Training and Experience
of Audit Team

Table 5.2 gives the training and experience
required by Team Leaders and Members,
as well as the experience they should have for
undertaking road safety audits.
If morethanonestage ofauditisrequired,
RHD may contractone Auditteamtocarry outall
thestages ofauditonthe same projectroad. This
does notimpacttheindependence of the Audit
team. This continuity can be beneficial asit makes
keepingarecord of issues raised in previous
audits simpler.Onthe other hand, RHD may
decide tocontractdifferentsetofauditors
foreachstageofauditifthereisneedtohavea
“freshlook” atthe scheme.

[5.5]
Independence of
Audit Team

The Audit Team must be independent of

the Design Team. This enables a completely
unbiased review of the scheme design.
Thisisregarded as being an essential
requirement of the process (Austroads, 202.2).

This Manual recommends that when
outsourcing audit services, RHD must
not procure an Audit team from the same
organization as the Design team. For
independent consultants, Audit Team
members shall not have taken partin the
design of the project road being audited.

For internal audits, the rationale behind
the independence of the RSA must be well
understood by the Project Director. RHD
officers undertaking the audit must not be
involved in the design of the same scheme.
Internal controls must be instituted to
eliminate vested interest.

Tables.2 Training and experience requirements of the Audit Team

Experienceofatleast8yearsinroaddesign/

NOTES

Tables.2and Table Team Leader Backgroundincivil engineering
5.3givethe training ortransportplanning.
andexperience Undertakentraining foratleast
[Zgz'gresda:geam tendaysinroad safetyauditing
Members, aswellas dellyered byanaccredited
theexperience they auditor.

should have for Accredited auditor by
undertaking road Bangladesh Governmentor
safetyaudit. arecognisedinternational
Tables.3shall be institution.

usedasaguideby

theClientwhen

definingthecriteria L . .
forevaluation of Team Member  Backgroundincivilengineering

competency ofthe
Auditteamduring
thedevelopment
oftheToR.

ortransportplanning

Undertakentraining foratleast
tendaysinroadsafetyauditing.
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supervision projects.
Experienceofatleastsyearsinroad design/
highway engineering.

Undertakenatleast2roadsafetyauditsin
thelast3years. One of theaudits musthave
beenatthe Detailed Design stage.

Experienceofatleast3yearsinroad design/
supervision projects
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06. Road Safety Audit Management

This chapter provides guidance to RHD on
the best way to successfully mainstream RSA
processes into the operational framework of
the organization.

[6.1]
Terms of Reference (ToR)
for conducting RSA

The Terms of Reference for an RSA defines
the need and structure of the study. It should
include clear objectives, a statement of scope,
and averification process to demonstrate if /
how the objectives have been met.

The ToR must clearly indicate that the bidder
should align the exercise to the requirements

under this Road Safety Audit Manual for RHD.

Itisexpected thatif the RSA services are
outsourced, RHD will engage a firm to
provide the consultancy services.

The consulting firm will propose an Audit
team. The ToR shall therefore be the basis on
which to evaluate the consulting firm for
adequacy to provide the services, and the
proposed Audit team for competency.

As aminimum the ToR must cover the items
listed in Table 6.1.

Table 6.1 Terms of Reference for selection of Audit firm

OBJECTIVEOF THE EXERCISE

Clearobjective of the auditindicating the name of road and specificlength/section.

SCOPE OF SERVICES

Outline the services to be completed under the audit.

While the scope of the services can cover more than the audit itself, care should be taken not
to haveavery broad and ambitious scope, asit may impact the quality of the audit services.

Some of the complementary services thatcan be added to auditservices include training or
review/development of policy, strategy, manual or guidelines related to the task. The scope

mustindicate the stages of audit required.

QUALIFICATION CRITERIA FORAUDIT FIRM AND AUDITTEAM

IfRHD outsources a firm to undertake the audit, the requirements for the firm must be
setoutadditional to the auditteam. The firm must have undertaken previous Road Safety
Audits / Assessment/ Inspections or road safety studies. The criteria should be based on
local capacity of firms. For the audit team, the requirements for the Team Leader and Team
Members must be inaccordance with this RSA manual.

LENGTH OF SERVICES:

The length of service isdependenton the length of network to be audited. Itis generally
considered that the maximum length of corridor to be audited under one package should
be 60km. A Road Safety Audit fora 6okm section should take no longerthan 3 months.
However, RHD candecide onthe package length based on the realities of the contract
management. RHD mustensure thatsufficienttime and resources (audit team members)
are allocated to complete the audits for the length specified by RHD.

The time input (person-month) for the various experts should be distributed based on
tasks. Itisexpected thatthe Team Leader will be mostinvolved.

Team Leader: 2-2.5 person-months | Auditmembers:1-2 person-months
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NOTE

Thisregister of
auditorscan
alsobe used
forselection

of experts for
undertaking
road safety
inspectionsatthe
Zonal level.

[6.2]
Register for Road
Safety Auditors

The Project Director should have ready

access toa registry of suitably qualified/
experienced road safety auditors thatare
available within Bangladesh. It ensures RHD
can obtain adequate auditor skills and will
assistwith identifying the need to upskilllocal
consultants where there are gaps.

To be registered as a skilled road safety
auditor, the requirements for experience,
qualifications and training need to be met.
These requirements are given in Chapters.

The register kept by RHD should detail:
— Nameofauditor,

— Accreditation status/level,
organisation affiliation,

— Relevanttrainings undertaken,

N

Availability to work,

— Relevant professional expertise, and specific
expertise that the authority can call uponon
specific projects such as toll roads, Vulnerable
Roads Users, signalized intersections etc.

[63]
Registry of
RSA related reports

The Project Director must submit the following
RSA documentsin electronic form, for filing to
the Road Safety Division.

01 ToRdocumentsusedtoengage Audit Team.
02 Auditbriefsubmitted by the Design Team.

03 Auditreportsubmitted by the Audit Team
authorized by the Project Director.

04 Responsereportascompiled by the Design
Teamand authorized by the Project Director.

Keepingaregistryaids planning, performance,
and review of road safety auditing management;
itdocuments the extent towhich the
recommendations of RSAsare acted upon;
facilitates third party reviews; provides a

basis forassuring the quality of RSA;and
demonstrates compliance with road safety
guidelines and practice. The registry also helps
to prevent unnecessary duplication of audits.

38

AsRSAmainstreaming strengthensat RHD,
withtime, filingan RSAreportinanonline
database can be considered as fulfilment of step
‘Acceptance of RSAreport’in the RSA process.
This filing can be regarded as a completion of the
road safetyaudit.

[6.4]

Costand Value of RSA

The benefits of conducting RSA are derived
fromitbeinga proactive tool - meaning
identification and mitigation of risks can be
achieved before crashes occur. The greatest
value of RSAisthatthe hazards and safety
risks can be identified and mitigated while
the schemeisstill at the feasibility and design
stages. This will avoid expensive remedial
intervention of the infrastructure post
implementation.

Althoughvarious research has substantiated
that RSAsare cost effective, the motivation
toundertake RSAby RHD should notbe the
need to meet a target benefit/cost ratio. While
RSAbenefits are substantial, they are largely
immeasurable.

Some of the key benefits of RSA include:

—> Substantial reduction oravoidance of costs
toreconstructthe projectroadorcorrectthe
safetydeficienciesatalaterdatewhenthe
roadsareinoperation.

-~ Reducedwholelife costs of road construction
since saferdesignsoftencarry lower
maintenance costs.

—> Reducedsocietal burdenof crashesdue to
fewerand lesssevere crashesoccurring.

— Ageneralimprovementinsaferdesign for
VRUsovertime. Anintentionalandinclusive
approachtosaferdesign for pedestrians,
cyclists, motorcyclists,and riders of three-
wheelers.

— Thebrainstormingsessions with the Client,
Auditteam and Design team can contribute to
acollaborativeapproachtodesign.

NOTE

Theearlier the projectis audited within the
designand development processes; the
more effectsand benefitsare achieved.
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Appendix A

Road Safety Audit Policy

This section contains recommended policy
for RHD in the conduct of Road Safety Audits
(RSA). The RSA policy should be "living" or
"fluid", meaning that at no time is the policy to
be considered finished or "set in stone."

Rather, it should be reviewed and updated as
experiences with the road safety audit process
grow within the RHD and wider Bangladesh.

Table A.1 identifies the type of road project
to be audited, and the stage(s) of audit to
be undertaken. These are the minimum
requirements.

The Project Director may commission an RSA
atany other stage in addition to those listed,
based on engineeringjudgement.

Table A.1 Stages at which RSA should be conducted on different classes of road

National
Highways
4/6 lane

Regional
Highways
4 lane

PROJECT

PHASE Express-way

Stage1
Feasibility / Prelim.

Stage2
Detail design

Stage3
Construction

Stage4
Pre-Opening

Stages
Post-Opening

Operation

Road Safety Inspections ( Existing Roads)

Appendix B

National
Highways
2 lane

Regional
Highways
2 lane

Zilla Roads

Road Safety Audits under
Public-Private Partnership (PPP)

The Government of Bangladesh under the
jurisdiction of RHD has adopted Build-
Operate-Transfer (BOT) project financing
as one of the road development solutions.

PPP projects often have multiple players
involved and as such the reporting lines
may not be well defined as compared

to project delivery under GoB and FAP
delivery. Itis therefore important to define
the RSA process under a PPP arrangement.
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Atypical RSA under PPP project will have,
ataminimum, the following parties involved:

> Projectowner (RHD)

— Developer consortium /concessionaire
— Financiers

-~ Independent consultants (IC)

—~ RSAteam
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Process for RSA under PPP Financing recommended inthe RSAreport.

FIGUREC.1
Distribution of road

Frameworkis:

The concessionaire may reject RSA
recommendations based on the contractual

crashes by impact types

01 Pre-feasibility and feasibility study of ! ¢
possible projects should be carried out terms. While notall RSA recommendations
by RHD, by engaging design consultants. have an |.ncrementa| cost, many do.ltis
Independentexternal RSA consultantsare imperative for RHD toimplementRSAonall
to beappointed by RHD forauditing at these PPP projectatearly stage of development.
stages. The appointmentof the RSAshall be 05 Toaddresssome oftheimpediments
done by the Project Director of piu following discussed, RHD cansetup a contingency
the process defined in this manual. fund under the contract, forimplementing
02 Onceaconcessionaire is engaged to design the safety countermeasures. Ifthe
and construct the project, the PD-PIU concessionaire is constrained in
shall appointan RSA consultantwho implementation of the countermeasures,
shall then be responsible forauditing the the contingency fund can be utilized. , ,
. . . Hit Pedestrian
design of the concessionaire, and also, ® Head-on
totake up constructionstage audits to d 1 ® RearEnd
checkadherence towork zone safety and A p p endix C : g‘fg;m;”g
effectiveness of traffic management plan. ”' - ° I h ® Others
03 ThePDshall accepttheauditreportsorask CO IS I O n R I S ( O n t e
forrevision of recommendationsand get I
the recommendationsimplemented by RH D Networ (
the concessionaire through the IC.
04 Tostarttheauditingservices, the [C1]
commencement meeting should be called | ntroduction
by the PD-PIU and attended by the design ) ) )
team of the concessionaire and the IC. The Thl? appendix provides an outlook on the )
audit should be done as per this manual and typical crash profile on the RHD network. Itis
areportsubmitted. meant as a guide to the road safety audit team
05 Theclosing meeting should be called by . pot.ential r%sks on the project roadwhen
the PD-PIU. The participants should be the gndertakmg audits. Itis notin anyway
same asin the commencement meeting. intended to replace compr.ehen.swe assessment
The process of accepting the reportshould by the a?ld“ team, and while using this guide,
be as given in section 4.7 of this manual. the auditor must be aware that the crash profile
might change over time.
Important considerations for conducting The major causes of road traffic collisions in
RSAinPPP projects: Bangladesh as reported by police are related to
01 Design, constructionand pre-openingarethe  speeding. These @nclude pede.s.trianjinvolved
importantstagesofaudit for PPP projects. crashes, overtaking, competition with other
02 PPPframeworkis generally preferred for vehicles, control failure of vehicles and sudden
high hierarchy roads, so some projects may stoppi'ng ofv§hicles. Other factors highlighted
notsufficientlyaddress the needs of VRU. are drlve'r fatigue, overloading Obet'h goods
When auditinga PPP project, itiscritical that ~ and public transport (passenger) vehicles and
the RSA team provides attention to the VRU. risk at raillevel-crossings. Buses, trucks, cars,
03 RHD should subjectthe Design-Build three-wheelers, and motorcycles are the most
(DB) Agreement of the PPP to an RSA predominantvehicle typesin collisions.
priortoissuance to consortia developing In Bangladesh up to 88% of fatal crashes fall
theirbids. Thisis because typically, by the among the following crash types: hit-
time the auditteam is broughtinto the pedestrian, head-on;rear-end;and over-
project, the base parameters have already turning. Out of these crashes, ‘Hit pedestrian’
bee.n established by the DBAgreement. is the most dominant impact type,
Projectcosts canescalateif there are safety contributing to 44% of total fatal crashes and
deﬁcjencies to be addressed, that were not 48% of total crashes (shown in Figure C.1).
considered at DB Agreement stage. About 60% of crashes observed in Bangladesh
04 InPPP, the concessionaire’sinterestisin were single vehicle crashes, among which hit

preserving profitability, which canimpede
the adoption of safety improvements

pedestrian, loss of control, and hit object were
the most common categories.
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About 60% of crashes observed in Bangladesh
were single vehicle crashes, among which hit
pedestrian, loss of control, and hit object were
the most common categories.

On national highways, truck and bus
trafficis predominant, with trucks and
buses comprising up to 43% of the traffic
on some sections. This is followed by cars,
autorickshaws, and motorcycles at 18%,
31%and 8% respectively.

Based on the recent data published by
Bangladesh Road Transport Authority (BRTA),
motorcycle and slow-moving vehicular traffic
(SMVT)including NMT are involved in more
thanso%ofall road crash fatalities. Buses and
trucks are also major contributor to road crash
fatalities contributing to a quarter

of all fatalities.

When auditing schemes, road safety auditors
mustassess the pedestrianactivity along

the highways and whetherthe designer has
included adequate infrastructure for pedestrian
safetyinthedesign. Pedestrianinfrastructure
includes footpaths and footways, controlled and
uncontrolled crossings, segregated pedestrian

facilities, etc.

[c2]
Major collision types Impact
type descriptions

C2.1 Hit-pedestrian

Pedestrians are classed as VRU. In
Bangladesh collisions with pedestrians are a
leading cause of death and injury with 40% of
allroad deaths caused by collisions between
vehicles and pedestrians. The International
Road Assessment Programme (iRAP) notes
how pedestarians are struck by vehicles in a
number of situations. These include:

Tryingto cross the road.
Walkingalongthe roadside,
orontheroad.

Playing orworking on the road.
Ondriveways or footpaths.
While boarding or leaving public
transportvehicles.

N2 20 2N 22
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Vehicle speeds is a key factor in determining
the severity of crashes which involve
pedestrians. Studies shows that the
likelihood of a pedestrian surviving an
impact with a motorised vehicle reduces
substantially above 30 km/h.

The design efficiencies and potential safety
risks associated with hit-pedestrian crashes
are shown below in Table B.1.

Bangladesh is densely populated and the land
fronting the highways is frequently occupied
by residential dwellings and commercial
establishments. These land uses generate
high levels of pedestrian activity, particularly
crossing movements.

In the absence of good-quality walking and
pedestrian crossing facilities this mix can
contribute to ‘hit pedestrian’ type collisions.

C2.2 Head-on collisions

Head-on crashes are generally the most
severe of all vehicle crash types. Research
shows that the likelihood of surviving a
head-on crash at speeds above 70 km/h are
substantially reduced even if the vehicles
involved are modern. For countries such

as Bangladesh, where the vehicle fleet
comprises of older vehicles and vehicles of
vastly varying sizes (i.e., it’s common to see
large goods vehicles sharing the road with
rickshaws), the likelihood of surviving head-
on crashesislesslikely at far lower speeds.

Head-on crashes occur when a vehicle leaves
its path and strays into the path of

an oncoming vehicle. Driver fatigue and
steering wheel overcorrection are often
primary causes of head-on crashes.

The design efficiencies and potential safety
risks associated with head-on crashes are
shown below in Table B.1.

More than 50% of the national highways in
Bangladesh are undivided roads with little

to no protection provided for road users to
mitigate against head-on collisions. The risk
is further increased due to the traffic mix, in
particular the contra-flow movement (against
largely motorised traffic) of motorcyclists,
bicyclists and three-wheelers, auto rickshaws
and rickshaw operators.



Onroad sections where the speed
environment may generate operational
speeds greater than 7okm/h, road safety
auditors need to identify whether opposing
traffic flows will be separated with a median
orinthe absence of a median, designers have
putin provisions to manage vehicle speeds.

Some recommended

infrastructure provisions to
reduce head-on collisions

Central medians.

Wide central line hatch-markings
coupled with no overtaking lane.

Extra width for inside lanes on curves
with centre line hatch marking.

Implementation of safe system
speed limits (50 km/hr on undivided
carriageways).

C2.3Rear-end

Arear-end crash involves one vehicle or road
user running into the back of another vehicle
or road user. This can be due to the sudden
deceleration of the upstream vehicle or
because the downstream vehicle is travelling
atexcessive speeds or following too closely
(tailgating). This type of crash is common but
usually does not result in serious injuries.

This is because the relative speeds of vehicles
involved in a rear-end crash are generally
lower, as they travel in the same direction.

However, they may still resultin fatal

or serious injuries if two vehicles with a
substantial difference in size collide (e.g. car
and rickshaw or large goods vehicle and a car).

iRAP study notes how on motorways, broken-
down vehicles can cause a rear-end crash.
iRAP study further notes how maintenance
vehicles and road workers are also prone to
rear-end crashes, particularly if road works
are carried out at night with a lane closure.

On the national highway network, rear-end
crashes are likely to occur due to roadside

ROAD SAFETY AUDIT MANUAL

activity and poorly managed parking,
particularly on urban corridors.

Roadside activities and ribbon developments
can contribute to the occurrence of rear-end
crashes due to speed differentials caused

by vehicles decelerating to perform parking
manoeuvres.

Road safety auditors need to identify whether
designers have putin place measures to
mitigate against rear-end crashes at these
and other high-risk locations (i.e. approaches
to intersections, merges, etc).
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Peopleincluding
children crossinga
busyroad withhigh
risk ofhit-pedestrian
collision.

SOURCE

TheFinancial Express,
Bangladesh.

Threekilledinatruck
and pickup-van
head-on collision on
Mymensingh-Sherpur
highway, on 23rd
January2024.

SOURCE

Bangladesh Sangbad
Sangstha

Rear-End Collision
betweena passenger
busandaprivate carin
the Karnaphuli tunnel
in Chattogram.

SOURCE

TheBusinessStandard,
Bangladesh.
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C2.4 Over-turning

An over-turning crash occurs when a vehicle
is tipped onto its side or onto its roof. Over-
turning crashes may involve multiple vehicles
but may often be limited to single vehicle.
Research suggests that these crashes are
likely to be caused by speeding, particularly
around bends and due to the overloading of
haulage vehicles.

Public transport vehicles running off the road
canresultin multiple severe casualties due to
increased tendency of turn-over. Passengers
in these vehicles are often unrestrained and
the bodies of these vehicles are relatively
fragile (particularly in Bangladesh where

the passenger transport fleet is older).
Catastrophic secondary events can happen if
dangerous goods vehicles are involved in an
over-turning crash.

Ahigh proportion of the over-turning crashes
on the national highway network is caused by
overloaded vehicles. This includes large goods
vehicles carrying freight as well as passenger
transport vehicles such as buses overloaded
with passengers.

Someoftheinfrastructure
provisions to review toavoid
overturningcrashes:

Adequacy of superelevation—
both on curves and mid blocks

Appropriate speed limits forthe
provided curve radius

Though, Bangladesh has regulations to
control overloaded vehicles, this type of crash
is still quite common.

The road safety audits must verify designs
to mitigate against over-turning crashes
and create a forgiving road environment.
This includes ensuring the designer

has considered skid resistance, speed
management and delineation, particularly
on sharp bends.

C2.5 Run-offroad

Run-offroad crashes are common, especially
in high-speed areas and are likely to occur at
bends. They can have severe outcomes with
ahighlikelihood of fatal or serious injury
ifrigid, non-frangible objects (i.e. trees and
power poles, etc.) are hitata high speed
orthere is a steep embankment or cliff with
no protection.

Research shows that the survival rate fora
vehicle striking an object substantially reduces
above 70 km/h, while a vehicle side impactinto
apoleortreeis greatly reduced at speeds above
30km/h. The survival rate for motorcyclists
can be severe at even lower speeds.

Bangladesh is prone to heavy rainfall which
can cause aquaplaning and lead to run-off
road crashes.

[c3]
Contributing factors

The design efficiencies and potential safety
risks associated with the five impact types are
provided in Table C.1 (See Page 46)

Apicnicbuscrashkilled 3and injured 15 people in
Dhaka, on24.12.2010.
Source: The Daily StarBangladesh
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17killed and 12 seriouslyinjured after abus
plungedinto aroadside pondinJhalakathi.
Source: The Dhaka Tribune, Bangladesh
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Table C1 Design inefficiencies and potential safety risk

Hit- Head-on Rear-end Over-

Pedestrian crashes turning Run-off road

Factors affecting impact type

Road Geometry Issues

Wider or multi-lanes (added risk of crossing) °

Lack of median separation or poor centreline delineation °

Inadequate safe overtaking opportunities °

Sharp curves ° °

Poor intersection visibility .

Inappropriate speeds including approach speeds at intersections ° ° ° ° °
Poor intersection siting- at the bottom of vertical grades °

Vertical and horizontal alignment deficiencies ° °

Poor delineation ° °

Trafficand pedestrian movement issues

No footpaths, or if present inadequate, discontinuous
or obstructed footpath

No pedestrian crossings or poorly designed or Inadequate
pedestrian crossings

No separation of pedestrian from live traffic °
Unsafe roadside ° °

Poor management of roadside activity including ribbon
development, vending, parking, public transport stops

Non-uniform traffic flow characterised by free-flow
with expected stops

Conflicting intersection movements °

Road surface and pavement condition issues

Road surfacing — Poor pavement skid resistance especially

. o . o [ ] [ ] [ ]
on curves and particularly during inclement weather
Unpaved shoulders — oversteering when the driver tries R . .
to correct departure from roadway
Poor drainage and water ponding on the roadway, . .

especially at curves
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Thedesign of road infrastructure should
start with the needs of the mostvulnerable
usersand then progress through to the safety
needsoftheleastvulnerable.

Appendix D

A Safe System
Approach

[D1]
Introduction

The Audit team should consider Safe System
approach while auditing road projects. This
approach is based on the premise that deaths
and injuries due to road traffic crashes are
unacceptable and are avoidable.

It seeks to ensure that no road user is
subjected to kinetic energy exchangeina
crash which will result in death or serious
long-term disabling injury. Safe System
principles represent a fundamental shift
from traditional road safety thinking,
reframing the way in which traffic safety
isviewed and managed.

[D2]
Principles
Safe System principles are:

01 People make mistakesthatcan lead to
road crashes.

02 The human body hasalimited physical
ability to tolerate crash forces before
harm occurs.

03 Ashared responsibility existsamong those
whodesign, build, manage and use roads
and vehiclesand provide post-crash care
to preventseriousinjury ordeath.

04 Allpartsofthe system must be
strengthened to multiply their effects; ifone
partfails, road users aresstill protected.

[D3]

Elements and Application of
Safe System Approach

D 3.1 SAFERINFRASTRUCTURE

Safety treatments can reduce crash likelihood.
Some examples of high-performing
infrastructure treatmentsare:

> Well-designed roundaboutsare able
toreducedeaths.

> Gradeseparated pedestrian crossings
reduce casualty crashes.

> Forgivingroadsides redirecterrant
drivers backto the road reduce likelihood
of KSlcrashes.

Allroad users need to be considered when
designing or upgrading road infrastructure.
Thisincludes:

> Aroaddesignand corridor planning
exercise that progresses through the needs
of pedestrians, cyclists, animal drawn carts,
motorcycles, cars, trucks, and buses
will ensure thatappropriate function,
speed, road space allocation, and design
featuresareincorporated todeliverthe
bestsafety outcomes.

> Thisisnotonlyacritical stepin planning new
roads, butitisa particularly challenging
issue forsafety review and retrofitting of
existing networks overtime.

> Trafficmanagement measurescanplaya
significantroleininfluencing the road
safetysituation.

> Insituations where the trafficmixis highly
diverse, user compliance levels are usually
low, and regulations and rules are often set
byatransportdepartmentthatisseparate
from the road authority, resulting in many
co-ordination challenges.

> Theopportunities for controllingthe
operation of vehicles on certain roads by type
orspace, or by day/night use toimprove safety
outcomes, warrants furtherexamination.
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[D4]
Speed Management

The principle of safe travel speed underpins
a Safe System Approach. Speed is a key risk
factor influencing both risk of crash as

well as severity. From principles of physics,
severity of injury during a crash is related
to the kinetic energy released in a crash that
increases with the square of the speed. Speed
is particularly critical in crashes involving
NMT due to difference in ‘Mass’ between a
motor vehicle and a pedestrian that ranges
from a minimum factor of 10.

Speed influences increase in crash risk
in three ways;

01 Athigherspeeds, motorists may fail to
anticipate road users’ behaviour,

02 Road usersespecially VRUs may misjudge
speed of oncoming vehicle; and

03 Thedistancerequired foradrivertoreactto
an unsafesituationislongerat high speeds.

Critical speed threshold levels in traffic
crashes differ depending upon the type of
crash being considered.

When undertaking road safety audits,
the RSA team should consider speed
management for the following aspects:

FIGURED.1 Survivalimpactspeeds

A Ifthereisconsiderable presence of VRUs,
risk of KSl crash is minimized if there is either
bea physical separation from live trafficor
risk of death orserious injury is minimised
atspeeds of3okm/horlessforVRUs, or
when there is physical separation of VRUs
from live traffic.

B Foropposingtrafficstreamsthatare not
physically separated (single carriageway
roads), speeds of 7o0km/h or less minimize
injury forvehicle occupants.

c Atintersectionswithrisk of speed impact,
risk is minimized at speeds of sokm/h or less.

D Whenroadside hazardsare not mitigated,
therisk of KSlsis minimized at speeds of
3okm/horless.

From the below figure, itis apparent that
even when a vehicle is fitted with the safest
features, the road system still cannot support
operating speeds above 50-70 km/h.

If the roadside hazards are mitigated, the
travel speeds of opposing flows on singles
carriageways must still be 7o km/h or less.
Separation of the traffic by means of a median
enable higher speeds.

When a median-separated corridor has

a considerable presence of motorcycle or
rickshaw traffic, then the operating speeds
should be3sokm/h orless.

Head-On
70 km/h

Side Impact
sokm/h

Side Impact with Tree

Pedestrian

3o0km/h 3o0km/h

@ CRASHTYPE @ IMPACT SPEED
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Ininstances where infrastructural safety
cannotyet be improved, as an immediate
measure, review of speed limits combined
with appropriate enforcement for compliance
should be considered. It is important to
acknowledge thattargeted infrastructure
improvements for speed management
delivers better safety outcomes.
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*Source: TRL

FIGURED.2 FIGURED.3

Bollards to prevent Tabletop pedestrian
NMT spaceencroachment.  crossing (London) *
(London) *

D 4.1 Compliance and Human Error

Maximising road user compliance with road
rules remains an importantissue. Safer road
design should ensure that the road system is
compatible with human capabilities,
limitations, and needs. It should also eliminate
or reduce the opportunity to make mistakes or
the need to use the facility incorrectly. Some of
these design considerations include:

> Aligning pedestrian crossings with
pedestriandesire linesto reduce
inconvenientdeviations.

> Tabletopcrossingstoreduce approach speed
of vehicles.

> Usingbollardsorotherfacilities to prohibit
vehicles from using NMT space.

Some of these infrastructure improvements
may require the presence and active
implementation of effective legislative
arrangements; data systems for vehicles,
driverlicensing and offences (and their
linkage); enforcement;justice system support;
and offence processing, as well as follow-up
capacities. Human error and sometimes
deliberateillegal behaviour is a key contributor
to KSI crashes. Clear consistent guidance and
reasonable information processing demands
upon the road users along a route is necessary
to reduce hazardous behaviour, uncertainty
and indecision.

D 4.2 Roadside Safety

Roadside hazards are a major road safety risk.
Aroadside hazard is any road feature or an
object on the roadside that may contribute to
thelikelihood or increased severity of a crash
when avehicle leaves the roadway.

POINTHAZARDS

Individual hazardsand located inisolation. Criteria mustbe
minimumioomm inwidth. Theyinclude:

Trees,100mm orwider

Non-frangible signposts, signposts, poles etc. 10omm or wider.

Gantries, masts.

Isolated jersey concrete barriers left by the roadside.

Monuments

Large plantersincluding concrete planters.
Headwalls

Bridge piersincluding pedestrian bridge priers and stairs.

Isolated stall setup close to the road.

Rockoutcrops.

Unsafe barrierends.

CONTINUOUSHAZARDS

Continuous hazardsextend over length of road. Because of the
continuation overalength of section, they are more difficultto
relocate. Also, they have highercrashrisk than pointhazards of the
sametype. Suchasarowoftreeson the roadside has higherrisk than
anindividual tree. Theyinclude:

Rows and forests of large trees;

Uncovereddrains;

Retainingwalls;

Steepembankments;

Rock cuttings or cliffs;

Lakes, streams, channels overo.6 m deep:

Unshielded hazards (such as cliffs) beyond the clear zone,
butwithin reach ofanerrantvehicle;

Curbs with a vertical face more than100 mm high on roads with
operating speeds above 8o kilometres per hour (km/h)

Fenceswith horizontal rails thatcan spearvehicles.

Discontinuous concrete barriersor barriers with gaps.
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The RSA team should adopt the Five-step
strategy as suggested by CAREC RSA Manual
asa guide when assessing roadside risk

and development of recommendations to
mitigate risk.

STEP1

Keep vehicles on the road: Audit at feasibility
stage can focus on safe geometric design

to keep vehicles on the road. This includes
improving vertical and horizontal curves and
their combination, sealing shoulders, tactile
pavement, guideposts, chevron alignment
markers and improved sight distances.

STEP 2

Remove fixed objects from within the

Clear Zone of the road: Some of the audit
recommendations can include underground
utility lines, combining services on a single
pole to reduce the number of objects,
demolishing kiosks, and stalls on the
roadside, removing trees and poles etc.

STEP3

Relocate hazards tolocations outside

the clear zone: If it is not possible to remove
the hazard, then the next step is to relocate it
to outside the clear zone.

Research indicates that relocating roadside
hazards within 1m from the roadside to

sm can reduce injury crashes by 22%and
relocating from within 5m to 9m reduces
injury crashes by 44%.

STEP 4

Alter the hazard to reduce the severity of
acollision: The RSA recommendations can
include flattening of steep slopes, use of
frangible lighting and signposts, as well as
drivable end walls for culverts to reduce injury.

STEPS5

Install crash barrier to shield errant vehicles
from the hazard: when the above first four
steps are not feasible, installation of crash
barriers should be considered.

However, asan RSA recommendation,

the audit team needs to understand that safety
barriers are themselves fixed objects and carry
arisk factor too.

Poorinstallation, unsafe terminals, transition
etc can resultinto the barriers being a greater
danger to the vehicle occupant than the initial
hazard that the barrier was intended to correct.
Also, traffic attenuators can be provided to
shield ahazard at the gore area.

D 4.3 Vulnerable Road Users (VRU)

An audit team needs to consider the safety
needs of all pedestrians, cyclists and in
particular the safety needs of high-risk
groups such as school-age, elderly and the
disabled pedestrians. The audit team should
walk the site (during day and night) to check
for pedestrian and cyclist issues.

Pedestrians and cyclists need to be able to
clearly see where they should go. While this
may be clear to engineers on a plan, it is not
always obvious on the ground.

—> Provide a pedestrian and cyclist crossing
phase atsignalised crossings to give time
separation from vehicles to cross busy roads.

- Use medians or refuges to give them spatial
separation from vehicles.
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— Overpassesand subways are not popular
and should only be used as a “last resort” to
segregate pedestrians and vehicles on roads
with high speed and high trafficvolumes.

Footpaths and cycle ways provide pedestrians
and cyclists a space to walk and cycle. Auditors
should check to ensure that paths are wide
enough for the expected volumes and are
continuous. Proper ramps should be provided
to cater to the elderly and disabled people. The
audit should check whether kerb crossings are
provided and whether the footpaths are clear
of obstacles. The Audit should check whether
kerb crossings are provided and whether the
footpaths are clear of obstacles.

Inrural areas, wherever there is considerable
pedestrian movement (near villages, schools
etc.) paved shoulders will give pedestrians
their own space to walk.
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They can be used by cyclists, motorcyclists,
and animal-drawn carts. Auditors should
check the cross-section drawings to see if
paved shoulders are proposed for such
stretches and if not ask why?

along and across the carriageway.

Pedestrians should be able to cross the traffic
way via the shortest distance. Medians should
be wide enough to serve as a refuge space.
Considering the mix of traffic on urban roads,
lane width can be reduced to give proper
width for the pedestrian ways.

A highway passing through a settlement
should have space for pedestrian movement

Footpaths and Cycle-ways provide pedestrians and cyclists aspace
towalkand cycle. Auditors should check to ensure that pathsare wide
enough forthe expected volumes and are continuous. Proper ramps
should be provided to catertotheelderlyand disabled people. The audit
should check whether kerb crossings are provided and whether the
footpathsare clearof obstacles.Theauditshould check whetherkerb
crossings are provided and whether the footpaths are clear of obstacles.

Appendix E
Checklists

Checklists are recognised as a useful practical
tool in assisting auditors in the identification
of risks and hazards during various stages of
audit and across a range of scenarios.

They are only intended to be an aid and
should not be relied upon to be inclusive, nor
is all of the standard content applicable to all
projects. Rigidly auditing to checklists serves
no value to an RSA exercise. The checklists
provided below are guides and can be
expanded as and when necessary.

The RSA team can photocopy the checklists
to use on site. The filled in checklists need not
be attached to an RSA report or to be passed
to the Client. The RSA report is the necessary
deliverable from an audit exercise.

Itis suggested that the Team Leader uses the
checklists as follow:

01 Theapplicable checklist should be checked
against the stage of audit.

02 The checklists only cover common areas
of safety. The RSA team are encouraged
tothink about safety issues beyond those
listed on the checklists.

03 Forspecific projects, certain aspects on the
checklist may not be relevant, the RSA team
should make judgement on whatis relevant.

04 Theauditorshould tick the (YES) column
ifthe issue has been examined butitis not
considered likely to be a safety issue.

05 The (NO) column should be ticked by the
auditorifthe safetyissueis presentand
should be include in the report.

06 The (NotApplicable) column will allow room
forissues that the auditor may not consider
relevant to the specific project under audit.

07 Underthe (Comments) column, the auditor
should add any additional notes on the safety
issues including location, type of risk, etc.

The Team Leader is at liberty to decide the
method of recording notes: the RSA team
can write notes on the checklists or record
the notes on a digital recorder or on mobile
phones. The latter can be useful say for night-
time audits or audits under rainy conditions.
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E 1 Feasibility Stage Audit

ASPECTS TO AUDIT —-FEASIBILITY NO NA COMMENTS

General

o1 Whatisthe objective of the road project? | | | |

Is the project consistent with the road hierarchy/classification | | | |
and adjacent land use?

What is the proposed design speed, existing operational | | | |
03 speeds, and speed limits along the corridor? Confirm if
the speeds are in harmony.

Is the project expected to cater for all modes of traffic? |
(cars, buses, goods vehicle, pedestrians, cyclists, motorcyclists,

04 NMT such as rickshaws). Consider provision for each mode that
it will cater for. Will the conflict between different modes create
road safety issues, i.e. contra-flow movement of rickshaws?

Road Design Standards

Has the designer adopted a consistent design standard for the | | | |

= corridor. If not, check if this has an impact on safety.

Is the design standard adopted consistent with the road | | | |
06 hierarchy for RHD network, traffic volumes and mix
along the corridor?

07 Is the design speed adopted in line with the road hierarchy? | | | |

Has the appropriate traffic volume, traffic type and mix, | | | |
pedestrian volume been used?

Alignment

Check for vertical and horizontal alignment; are they safe, | | | |

e practical, and consistent with required sight distances?
Check if the sight lines are generally satisfactory at | | | |
intersections, entry and exit ramps.

1 Does the alignment allow for speed consistency? | | | |

If the route follows an existing alignment, are there existing | | | |
12 facilities that obstruct sight lines? If it is in a green-field, are
there physical restraints that may impact sight lines.

Cross Section

Check the cross section against the road hierarchy of the | | | |
13 projectroad. Isitin accordance with the hierarchy and the
function of the road?

Will the width of the lanes, shoulders and median be safe for | | | |
the expected volume and traffic mix?

Is the cross section wide enough to provide sheltered turn | | | |

E lanes within the median?
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E.1 FEASIBILITY STAGEAUDIT (CONT.)

No. ASPECTSTOAUDIT-FEASIBILITY NA COMMENTS

CrossSection

16 Willthe median be wide enough forsafeinstallation of | | | |
streetlightingand U-turns, ifapplicable?

17 Arethe medianwide enough foranadequate pedestrianrefuge? | | | |

18 Arethere provisions foremergency stops, | | | |
breakdown vehicles, etc.?

19 Aretheshoulders paved? | | | |
20 lIsthecrosssectionofthe projectroad consistentalong | | | |
the projectlength? Note: any inconsistency and potential
impactsonsafetyattransitions.
21 Do bridgesand culverts have the same cross sectionas project |
roadincluding footpathsandshoulders? Note: Forsafety, itis

desirable to continue full width shouldersacross bridgesand
othernarrowareas.

22 Areshoulderwidthsadequate? | | | |

23 Doesthecrosssection have adequate provision for VRUs? | | | |
(2) Pedestrians: Have paved footpath, adequate refuge width on
medianand accessibility rampsbeen provided?
(b) Cyclists: Have segregated areas (e.g., paved shoulders) been
provided where numbers aresignificant.

24  Isthereenoughandadequate provisionsfordrainage? | | | |
25  Areovertakinglanes provided? | | | |
26  Areclimbinglanesprovided onsectionswhereitisrequired? | | | |

27 Have descendinglaneand escape ramps been provided? | | | |

Roadside Hazards

28  Havesafetybarriersbeen providedto protectusers from | | | |
roadside hazards? Note: Safety barrierinclude crash barriers
provided onthe edge of embankmentand crash cushions
provided to mitigate the injury severity resulting fromimpact
intoobjectssuch as piers, gantries, media openings, etc.

Intersections

29 Isthe type ofintersection (crossroads, T, roundabout, | | | |
andsignals) appropriateandsafe?Checkagainst
movements, speeds, and flows.
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E.1 FEASIBILITY STAGEAUDIT (CONT.)

No. ASPECTSTOAUDIT-FEASIBILITY NO NA COMMENTS

Intersections

30  Doestheintersectiondesign provide forflowand | | | |
movementofthe trafficmix expected on the projectroad?

31 Isthe proposedintersection the safestalternative? | | | |
32 Isthereaneed to havea gradeseparatedjunction? | | | |
33 Isthe roundabout geometry simpleand easily understood by | | | |

driversontheapproach totheroundabout?

34  Istheroundaboutofadequatesize forallvehicularmovements | | | |

35 Isthe centralisland conspicuous and ofadequatesize?Forhigh | | | |
volume flows, a conspicuous and large centralisland ensure that
driverscannottakeastraightlineacrosstheroundabout.

Grade Separators

36 Issufficientland identified to beacquired todesign diverging | | | |
and merginglanesattheapproachingandleavingside ofthe
gradeseparator? Note: Usually, landisacquiredinalinearmanner
for highway expansion. However, due the roadside land use
patternin Bangladesh, more landacquisitionwould be required
todesignandimplementsafejunction layoutsalongthe highway.

37  Aretheproposed gradeseparatorsonthe project | | | |
roadsimplein layout?

38  Areallfeaturesofthe gradeseparators designedin | | | |
asafemanner?

39 Isthespacingbetween grade separatorsadequate? | | | |

40  Willthedesignand positioning of grade separators contribute | | | |
towardsweaving (rapid and sudden lane changes) by road users?

4 Isthe entry toand exit from grade separators designed | | | |
inasafemanner?
42 Issufficientvisibilityavailableatjunction of side roads | | | |

with underpasses?

Vulnerable Road Users (VRUs)

43 lIssafetyofVRUsspecificallytargeted forthescheme? Hasan NMT | | | |
lane been provided onthe projectroad?lsthe route continuous?
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E.1 FEASIBILITY STAGEAUDIT (CONT.)

ASPECTSTO AUDIT—-FEASIBILITY NO NA COMMENTS

Vulnerable Road Users (VRUs)

44  HasanNMTlane (e.g. forcyclistsand rickshaws) been provided | | | |
ontheprojectroad?

45  Isthewidth proposed adequate for the trafficvolumes | | | |
expected and mix of traffic?

46 Have necessary installation being putin place to minimise | | | |
possible collisions? Such as dedicated NMT facilities,
pedestrian fences, pedestrian overbridges etc.

Parking & Public Transport

47  Areprovisionsallocated for catering to parking demand — | | | |
commercial, personal vehicles and Rickshaws?

48  Areprovisionsallocated for bus stops & lay-bys? | | | |

Serviceroads

49  Arethewidthof service roads enough to cater for safe | | | |
movement of traffic? Note: Ideally, the width of service road
shall be minimum7m.

50 Have footpaths/ pedestrian space been provided on the service |
road? Note: Service roads must have footpathsifthe sameis
passing through a built-up/semi built-up area.

51 Are parking spaces provided on the service roads? Note: Service |
roads must be provided with parking spaces, if there isa
parking demand. This must be without compromising the space
required for footpaths.

52 Are the entry/exit between service road and carriageway |
safe? Note: There must be sufficient offset between main
carriageway and service road. It must be ensured thatvehicles
fromservice road shall notenter main carriageway at the
approachside (in the case of a grade separator) and vehicles
from the main carriageway shall notenter the service road from
the leavingside (in the case of a grade separator).

Emergency Service Vehicle Access

53 Has provision been made for safe access and egress by | | | |
emergency vehicles? (e.g. do turning radii atintersection allow
forthe movementof large fire trucks?)
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E.1 FEASIBILITY STAGEAUDIT (CONT.)

No. ASPECTSTO AUDIT-FEASIBILITY NO NA COMMENTS

Lighting

54 Have provisions been made for street lightingatjunctionsand | | | |
otherwarranted locations?

Drainage

55 Have drainage been provided both for main carriagewayand | | | |
service road (ifapplicable) Note: Drains shall be covered, and
thetype of drain shall be less maintenance intensive. Has
consideration been given to mitigating flood eventsin areas
susceptible to high-intensity rainfall (heavy monsoons)?

Railway Crossing

56 Areall features of the grade separators designed in | | | |
asafemanner?
57 Isthe type of railway crossing (ROB, Controlled or Uncontrolled) | | | |

safeandappropriate?

Bridges
58 Are theapproachesto bridges clearly demarcated?

Have hard shoulders or maintenance lanes been | | | |
provided on bridges?

60 Have provisions been allocated for pedestrian safety?
61 Have separate lanes been provided for NMT?

Toll Plazas

62 Have provisions been made for road workers (toll booth | | | |
operatives) tosafely access thessite?

63 Are measures in place to manage vehicle speeds? | | | |

64  Hasthedesign considered mitigations toimprove driver | | | |
awareness and reduce driver confusion?

65 Can motorists merge and change lanes safely? | | | |
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E.2 Detailed Design Stage

No.

o1

02

03

04

05

06

07

08

09

10

1

12

ASPECTSTO AUDIT-DETAILED DESIGN

Was an RSA carried out at feasibility stage? If yes, are the
circumstancessince the last RSA the same? (trafficvolume, mix,
new development).

Isthe design mitigating the typical crash types occurringon
the corridor? Note: Thischeckis applicable only ifthe road
isimproved fromasingle lane/ intermediate lane to two
lane. Inthe case of majorimprovements, fore.g., fromsingle
carriageway to dual carriageway, the check referring to the
existing crash data would be irrelevant.

Arethereidentified blackspotlocations along the corridor? If

yes, what are the typical crashes occurringat these locations?

Have they been addressed in the design? Note: See the note in
serial number3.

Are the speed limits provided on the road align with safe system
speeds? Note: Referto section on Safe Systems in this manual.

Does the design provide safety features to mitigate potential
crashandinjuryriskstoall road users (including all VRUs and
NMTs) expected to use the road?

Has the designeradopted a consistent design standard for
the corridor. If not, checkif this has animpact on safety.

Hasthe appropriate trafficvolume, traffictype and mix,
pedestrianvolume been used?

Checkforvertical and horizontal alignment; are they safe
and consistentwith required sightdistances (particularly
check forstoppingsightdistance)? Are SSD matching
thedesignspeedavailable?

Check for combination of vertical and horizontal alignments
suchasasharp bend immediately afterasummitcurve, and sag
curve withinabend. Are these provided correctly?

Doesthe alignmentallow for speed consistency?
Arethevertical alignmentsafe especially for movementof trucks
and buses atgrades? Note: Inthe case of two-lane roads, longer
vertical grades will significantly slow down trucks and buses and
thisencourage hazardous overtaking. Toavoid this risk, many

road agencies add a ‘Climbing Lane’ for the heaviervehicles

Isappropriate super- elevation provided at curves?
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No. ASPECTSTOAUDIT-DETAILED DESIGN

13

14

15

16

17

18

19

20

21

22

Hasthe design provided for sufficientand safe overtaking?
Note: Longerand frequent ‘no overtaking zones’ are not
desirable. Driverstend toignore such zones, if provided at
regularintervals.

Have adequate and safe provision for transition curvesand
super-elevation provided?

Doesthe horizontal curves have extrawidth where required
forvehiclestonegotiate the curvesinasafe manner? Note:
Applicableforsingle carriageways.

Hasthevertical alignment been designed so that the maximum
gradesareinterspersed with recovery grades?

Arerailway crossings, bridges, and all hazards conspicuous?

Checkthe crosssectionagainsttheroad hierarchy
ofthe projectroad. Isitinaccordance with the hierarchy
and the function of theroad?

Arethewidth of the lanes, shouldersand median safe for the
expectedvolume and trafficmixatlocations of junctionsand
U-turns? Note: In the case of dual carriageway where U-turns are
allowed, sufficient median width shall be provided forvehicles
tostay onthe median opening without obstructing the traffic
onthe main carriageway. The ideal width shall be notless than
6m. However, the width of the medianinsuch casesshall be
determined by the length of the predominantvehicles expected
tousethe U-turns.

Isthe median width enoughto provide sheltered turn lanes
withinthe median?Check thisagainstthe designvehicleat
intersectionsand turns.

If median barriersarerequired, is the median wide enough
forsafeinstallation? Check against the flexibility of the safety
barriers provided inthe design. Note: Safety barriers should
notbeinstalled behind raised kerbs in the median. If the safety
barriers have to be provided in the median, then the median
shall beflat, notraised.

Will the median be wide enough foran adequate pedestrian

refuge? Note: The designs shall not force pedestrians to cross
morethan two lane width atlocations of uncontrolled crossings.
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E.2 DETAILED DESIGN STAGE (CONT.)

No.

23

24

25

26

27

28

29

30

31

ASPECTS TO AUDIT —-DETAILED DESIGN

Are there safe provision foremergency stops, broken down |
vehicles, etc.? Note: Itis a practice insome countries to provide a
3mwide hard shoulder (in the case of high speed dual
carriageways) foremergency stops for maintenance. However,

this may create unsafe situationsin Bangladesh, since drivers

may use this space as atravel lane. Therefore, Lay-bys would be
ideally provided at frequentintervals on high speed highways for
stops foremergency repairs.

Are the shoulders paved? Has the design eliminated shoulder |
drop-off? Note: Elimination of drop-offcan reduce the rate of
driverovercorrection, head-on, and run-offroad crashes.

Isthe cross section of the project road consistentalong the project |
length? Note any inconsistency and potential impactsonsafety at
transitions. Are transitions safe (length, width, and layout)?

Do bridges and culverts have the same cross section as project |
road including footpaths and shoulders? Note: For safety, itis
desirable to continue full width shoulders across bridges and
othernarrowareas.

Areshoulderwidths adequate? Note: Shouldersshall be paved |
and should have a minimum width ofim. If the width of the
shoulderis more than 2m and the surface type s similarto the

main carriageway, vehicles tend to use the shoulderasarunning
lane creating hazardous overtakingsituations. If the shoulder
provided are more than 2m, the surface type of shoulders shall

be different (concrete or block paving) to the main carriageway.

Have theside slopes been designed toa safe standard? Note: If |
landis available, side slopes shall ideally be flatter on high-speed
roadstoallow for recovery in the case of asingle vehicle run-off.

Have the side drains been designed to a safe standard? | | |
Note: Side drains shall not be left open and shall be covered.

Does the cross-section have adequate provision for VRUincluding | | |
persons with disabilities? Pedestrians: is there provision for
footpaths or paved shoulderspace towalk along the roadside?
Pedestrians: Is there sufficient median width available for
pedestrians towaitin the median before they cross to the other
sideinthe case of dual carriageways? Pedestrians: Istherea
pedestrian refuge provided in the case of high-speed single
carriageway roads? Cyclists: Isthere a cycle lane provided for safe
passage of cyclists on those highways /roads where cyclists are
permitted? Rickshaws: Isthere a segregated facility for Rickshaws
on high-speed highways where they are permitted to use?

Areovertakinglanes provided? Note: Longerand frequent‘no |

overtakingzones’are notdesirable. Drivers tend toignore such
zones, if provided atregularintervals.
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No. ASPECTSTOAUDIT-DETAILED DESIGN

32

33

34

35

36

37

38

39

40

4

42

43

Areclimbinglanes provided on sections wherea climbing
laneisrequired? Note: In the case of two-lane roads (single
carriageway), longer vertical grades will significantly slow
down trucksand buses and this encourage hazardous
overtaking. To avoid this risk, many road agencies add
a‘Climbing Lane’ forthe heaviervehicles.

Havetheinterfaces between theexistingand proposed
roads been designed inasafe mannerforall road users,
whereapplicable?

Areclearzonesprovidedinthe design? Note: AClearZoneisan
unobstructed, traversableroadside areathatallowsadriverto

stop safely orregain control ofavehicle that has left the roadway.

Thewidth of the clearzone should be based onrisk (also called
exposure). Key factorsinassessingriskinclude trafficvolumes,
speeds, andslopes. Clearroadsides consider both fixed objects
and terrain that may cause vehicles torollover.

Arethere anyroadside hazards whichappearto have been

unintentionally leftinthe design? Check fortrees, objects, cliffs,

rockoutcrops, water bodies etcwithin the clearzone.

Isthere need forsafety barriersto protect users from
roadside hazards?

Dothesafety barriers provided give adequate protection? Check

thetypeagainstdesired flexibility. Note: Safety barrierinclude
crash barriers provided on the edge ofembankmentand crash

cushions provided to mitigate the injury severity resulting from
impactintoobjects such as piers, gantries, media openings, etc.

Arethesafety barriers provided long enough? Check against
length of need.

Arethebarriertransitions safe? Also check for direction
of overlapping.

Ifconcrete barriers, check for continuity of the system.
Note: Points of discontinuity orweaknessin the system
arearisk to motorists when hit.

Hasthe design provided adequate deflection length
forthetype of barrier?

Isthe end treatmentdesign safe? Also check forsafetyrisks
atgoreareas.

Check thestandard drawings for the height of barriers against

the type of vehicle mix. Note: Trucks and buses canroll over
onshorter barriers especially on ramps.
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E.2 DETAILED DESIGN STAGE (CONT.)

No. ASPECTSTOAUDIT-DETAILED DESIGN NO NA COMMENTS

44 Isthetype of intersection (crossroads, T, roundabout, and
signals) appropriate and safe? Check against movements,
speeds, and flows.

45 Doestheintersection design provide for flowand movementof | | | |
the trafficmix expected onthe projectroad and theside roads?

46 Isthere aneed to havea grade separatedjunction? | | | |

47  Arethemedianopening/junctionsdesigned toavoid contraflow? | | | |

48  Aretheresufficientintersectionsand U-turnopenings (in the | | | |
case ofdual carriageways) in the design to avoid contraflow

movements?
49 Isthevisibility sufficienton alljunction approaches? | | | |
50 HasaY intersection been avoided? | | | |
51 Does theintersection layoutencourage controlled speed at | | | |

theapproachto Stop /Give Way and other critical decisions?

52 Isadequate street lighting provided at the intersection? | | | |

53 Arestorage lanes provided at the intersection, where itis | | | |
required? Note: Check forsafety based onthe storage length
andwidth of innerlane.

54 Have adequate facilities been provided for pedestrians | | | |
and NMT to use the intersection?

55 Areall pedestrian crossings marked and pedestrians | | | |
channelised to the crossings?

56  Arethetypeofpedestrian crossing (uncontrolled, controlled, | | | |
grade separated) adequate for thejunction trafficflow?

57 Istraffic control established at the intersection through STOP, | | | |
Give Way or Signs?
58 Is the traffic control visible while approaching thejunction? | | | |

59 Are Stop/Give Way signs shown and located | | | |
formaximumvisibility?

60 Isthereadequatevisibility foranapproachingdrivertosee | | | |
apedestrian waitingto cross theroad?

61 Checkiftherestriction onturningatany locations has | | | |
no adverse safety impacts onadjacentintersections.
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No.  ASPECTSTOAUDIT-DETAILED DESIGN NO NA COMMENTS

62 Arethe trafficsignal controls at the intersection(s) clearly | | | |
seenand understood?
63 Arethe trafficsignal phasing safe? Have adequate phase times | | | |

been allocated for VRUs?

64 Aretrafficsignal poles located appropriately? | | | |
Note: Designer has to ensure that trafficsignal poles do not
poseas hazardintheroad environment.

65 Isadequate time proposed forall trafficand pedestrian | | | |
movementsatthesignals?

66 Do pedestrians have push buttons toactivate the signals, | | | |
togetherwithsuitable pedestriansignals on each cornerofthe
intersection?

67 Arethere ‘Freeleft’ provided in 4-arm intersections? Note: Free |
Leftshall notbeallowed unlessa dedicated leftturninglaneis
availableatjunctionapproaches.

68 Isthe roundabout geometrysimple and easilyunderstood by | | | |
driversontheapproachtotheroundabout?

69 Has theroundaboutbeen designed tosafelyaccommodateall | | | |
vehicular movements? Are swept pathsadequate?

70 Doestheroundaboutdesign deflectentering trafficsufficiently | | | |
toensurethatentryspeedsare no greaterthansokm/h?

71 Issufficient parkingrestriction applied nearthe roundabout? | | | |
Note: Itis desirable torestrict parking on minimum of 5som from
allentry/exit pointson the roundabout.

72 Isthe centralisland sufficiently conspicuousand of adequate |
size? For highvolume flows, a conspicuous and large central
island ensure thatdrivers cannottake a straightline across
theroundabout.

73 Aresufficientvisibility available forvehicles approaching |
theroundabout? Note: Itisimportantto ensure thatthe
approachingvehicle hasvisibility through the central island to
the third arm of the roundabout. Care must be taken to ensure
thantheraised kerb of the central island is not more than
1somm and there are no objects (trees, buildings, statues, etc.)
inthe centralisland obstructingvisibility.
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74 Does the roundabout design deflect entering traffic | | | |
sufficiently to ensure thatentry speeds are no greaterthan 50
km/h? Note: Itisimportant to provide angle of deflection as per
thestandards.

75 Has the design provided fora clear, safe crossing for |
pedestrians and cyclists? Is there a conspicuous refuge area?

76 Are the proposed Grade Separator on the project road | | | |
simplein layout?

77 Arethe changes in design speeds obvious todriversand riders? | | | |

78 Candrivers readily identify the direction with minimal | | | |
need forlane changing?

79 Areall features of the Grade Separator designed | | | |

inasafe manner?
80 Isthespacingbetween Grade Separatoradequate? | | | |
81 Aresightlines openand free of obstructionatall mergesand | | | |

diverges of the Grade Separator? Are the designed lengths of
acceleration and deceleration adequate for safety?

82  Arethedistancesbetween decision making pointsoftheGrade | | | |
Separator sufficient forsafety?

83 Does thedesign ensure reduced speed on connectingroadsto | | | |
driversleaving the mainline?

84 Isdirectional signing correct, clearand designed tocommence | | | |
wellinadvance of diverging areas?

85 Isthe signing scheme for each Grade Separator clearand will it | | | |
be easily understood by road users?

86  Areallroadside hazardsinthe Grade Separatoridentified | | | |
andsafely protected?

87 Inurbanareas—Is there sufficientdistance available between |
(i) the leavingend of grade separator and the merge point of
service road to main carriageway; and (ii) between the leaving
pointof main carriageway to the service road and entry point of
gradeseparator? Note: If sufficient distanceis notavailablein
both ofthe above cases, side-angle or rear-end collision will occur.

88 Inrural areas: Have auxiliary lanes been provided to diverge |
and merge to the main carriageway at the approachingand
leavingend of the grade separator?
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E.2 DETAILED DESIGN STAGE (CONT.)

No. ASPECTSTOAUDIT-DETAILED DESIGN NA COMMENTS

89 Is sufficientvisibility towards slip roads available forvehicles |
comingoutofvehicularunderpasses? Note: Slip roads mustbe
deflected from the point of exit from the main carriageway until
the mouth of vehicularunderpass to ensure sufficient visibility
and thussafety.

90  Havefootpaths (raised orat-grade) been provided forsafewalking | | | |
onsectionswhere pedestriansare expected to usetheroad?

91 Havestreet lighting been provided at those locations where | | | |
pedestriansare expected duringdark hours?

92 Have marked pedestrian crossings been provided? | | | |
Arethey provided atlocations where pedestrians
areexpected to crosstheroad?

93 Arethe provided pedestrian crossing type appropriate for the |
class of highway and trafficconditions? Note: Uncontrolled
(zebra) crossings are more suited at locations where trafficflows
andspeedsare low. Where trafficvolume and speeds are high, it
isadvisable to provide controlled (by signals) or grade separated
crossings (footover bridge orunderpasses). Uncontrolled
crossingsshall not be provided atlocations where crossing
distance is more than 2-lane width.

94  Arethepedestrianroutesclearof obstructionssuchas | | | |
signposts, lamp columns, etc?

95  Aretactile pavingand flush kerbs proposedat crossing points? | | | |

96  Willpedestrians beabletocross the road safely? | | | |
Note: Check particularly forchildren, old people, persons with
disabilities, women, and those carrying children or luggage.

97 Hasan NMT lane (e.g. forcyclistsand rickshaws) been provided |
onthe projectroad?Istheroute continuous?
Checkifthe schemeislikely to be used by VRUs.

98 Isthewidthofthe NMT lane proposed adequate for the traffic | | | |
volumes expected and mix of traffic?

99  Onsectionswhere VRUs may conflict with motorised traffic, | | | |
has consideration been given to speed management?
Will these sections be low-speed zones (e.g. 30km/h)
inaccordance with the Safe System Approach?

100 Aretheseroutesclearofobstructionssuch
assignposts, lamp columnsetc.?
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101

102

103

104

105

106

107

108

109

110

m

112

113

14

115

Arethere speed calminginstallationsin areas with high VRU
presence? Note: Particularattention to locations with adjacent
residences, market centres orribbon development.

Checkif VRU facilities have been provided atintersections? Are
the widths adequate, are the lanes continuous? If signalized
intersection, check foradequacy of pedestrian phase.

Doallsigns (regulatory, warning, and direction) shownin the
designaccord with the 8Cs of good signage?

Will sign postsand supports widerthan10o mm in diameter be
located outside of clearzone orelse be frangible?

Hasthe design provided for good delineation
(curve warningsigns, advisory speed signs, guideposts, and
chevronalignmentmarkers) where required?

Do thedrawingsindicate the sheeting material for
thetrafficsignsretroreflective?

Would signs be clearly visible to the traffic?

Note: Signs mustbe provided inan environment free
of otherdistractions (e.g. ad boards). Care shall be
takentoensure thatsignsare notcluttered.

Isthe proposed road marking clearand consistent
throughthe projectroad?

Hasthe design provided for bus stops, bus bays, Lay-bys, etc.?

Arethere speed calming measures proposed atlocations
where there will be parking?

Will parkingbe adequate and safe? Check foradequacy
of parkinglengths, widths.

Have paved and marked areas been provided for parking?
Would they obstructsightlines?

Are there parking or bus stops proposed at intersections?
Check impact on safety.

Is the design for bus stops adequate and safe?

Is the design for rickshaw stops adequate and safe?
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E.2 DETAILED DESIGN STAGE (CONT.)

No. ASPECTSTOAUDIT-DETAILED DESIGN NO NA COMMENTS

Emergency Service Vehicle Access

16 Has provision been made forsafe access and movements by |
emergency vehicles? (e.g. do turningradiiatintersections allow
forthe movementoflarge fire trucks?)

17 Are median openings frequent, visible, and well-signed? | | | |

Lighting

18 Arethecritical locations (intersections, pedestrian facilities, bus | | | |
stops, Toll plazas) proposed to be lit?

119 Dothestandard drawings indicate the lamp posts | | | |
will be frangible?

120 Ifthecolumnsarenotfrangible,are otheractions proposedto | | | |
make these safe forroad users?

121 Arelightingcolumnslocatedinthebest positions e.g. behind safety | | | |
fencesand notobstructingwalking, cyclingand rickshaw routes?

Drainage

122 Doesthedesign provide adequatedrainage? Dodrainage | | | |
facilities (e.g. gully spacing, gully locations, flat spots, cross fall,
ditches) appearto be adequate? Has consideration been given
tomitigating flood eventsin areas susceptible to high-intensity
rainfall (heavy monsoons)?

123 Willdrainsbe covered, located outside the clearzone, | | | |
orshielded behind safety barriers?

124  Arefeaturessuchasutility coversorgullies located within | | | |
footpathsorcycleroutes?

125 Are featuressuchas utility coversor gullies located in the | | | |

likely wheel tracks for motorcyclists or cyclists? Will they cause
stability issues forriders?

Railway Crossing

126  Istherailwaycrossing provided with automaticsignallingsystem? | | | |
127  Aregatesoperated manually? | | | |

128  Isacentralmedian provided for traffic control? | | | |

129 Doallsigns (regulatory, warning, and direction) showninthe | | | |
designaccord with the 8Cs of good signage?
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No. ASPECTSTOAUDIT-DETAILED DESIGN COMMENTS

Bridges

130  Hasadequate protection been provided to protectroad users | | | |
fromroadside hazards onthe approach to the bridges?

131 Arethe bridge designed for same cross section | | | |
astheapproachingroad?

132 Arefootpaths provided onthe bridge? Are these clear of | | | |
obstructionssuch aslamp posts and sign poles?
Note: Space shall be provided on the bridge for safe walking
andstandingwhile undertaking bridge maintenance.

133 Areparapetheightsappropriate fortheadjacent | | | |
road user groups?

134  Have provisions been made foradequate drainage? | | | |

135 Have hardshoulders oremergency stoppingareas | | | |
been provided on bridges?

E.3 Contruction Stage Audit

No. ASPECTSTOAUDIT-CONSTRUCTION STAGE NO NA COMMENTS

General Aspects

o1 Isaqualified safety officerin charge of trafficmanagement | | | |
during construction?

02 Does the Contractor keep arecord of crashes onsiteduring | | | |
construction? Note: Crashes thatoccuronstretches opento
trafficand on the entire project road need to be recorded.

TrafficManagementPlans

03 Isthereanapproved general TrafficManagement Plan (TMP) | | | |
forthe projectcorridor?

04 Has the Contractor prepared specific TMPs for complicated | | | |
sites? Note: Thisincludes major bridges and Grade Separators.

05 Hasthe TMP been modified from time totime? Note: SpecificTMP | | | |
needstobeupdated from timetotimeas the workarea moves.

06 Does the TMPs (General and Specific) provide adequate | | | |

and correctsignage, delineation,and worksite protection
(barriers) forall road users underall traffic conditions?

07 Advance warningzone: are thereadequatesignstoalert
approachingroad users of the ongoing road works?
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No. ASPECTSTOAUDIT-CONSTRUCTION STAGE NO NA COMMENTS

TrafficManagementPlans

08 Transitionzone: are there correctand adequate signs
anddelineationto guide approachingroad usersinto
their correct path?

09 Are appropriate controlsin place atthe workzonetoensure |
trafficis keptsafely out ofitand away from the workers?
Particularly check forsafety neardeep pits, unstable ground etc.

10 Does the termination zone have adequatesignstoadviseroad |
userstheyare pastthe road works, and may return to normal
road and/or highway speeds?

1 Arethe number of flagmen /traffic controllers on | | | |
aworkzonesufficient?

12 Arethe flagmen conspicuous and placed where they can | | | |
giveclearinstructionstoapproachingroad usersinadvance
ofthe worksite?

13 Aretheworkzonesinspected atdayand night? | | | |
14 Areinspection reports maintained? | | | |
15 Has the maximum speed through roadworks beenspeltoutin | | | |

the TMP? Checkifthe recommended speed limitis safe. Also
align this with the trafficmixand volumes through
theroadworks.

16 Arethe speed restrictionsigns conspicuous and sufficiently | | | |
installed inthe work zone?

17 Arethe guideposts forsign speeds properly fixed towithstand | | | |
weatherand minordisturbances?

18 Isthe sheeting material for speed signs retroreflective? | | | |
Check forvisibility at night.

19 Arethe speed management measures safe, adequate, and | | | |
practical? Note: These may include enforcement, road humps,
signage, etc.

20 Arethe operating speeds through roadworks safe? | | | |
Roadside Safety

21 Have the deep pits and excavations been protected so that | | | |

thosedonotbecomeasafety hazard forroad users?

22 Have roadside concrete barriers, blocks beenremovedaway | | | |
fromthe travel path so thatthose do not become asafety
hazardtotheroad users?
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No. ASPECTSTOAUDIT-CONSTRUCTION STAGE NO NA  COMMENTS

Roadside Safety

23 Arethetemporary safety barriers safely installed? |
Check forend treatments, continuity of the barriers, embedment
ofthe barrierswhen used toshield deep pits and excavations.

24 Have safe terminals suitable for the operating speeds through the
worksite been placed onthe end of each section of barrier?

Signs, signals, road markings and delineation

25 Areall necessary warnings, directions, and regulatory signsin | | | |
placeasshowninthe Generaland Special TMPs?

26 Doall signs satisfy the 8Cs of good signage practice? | | | |

27  Areallunnecessaryexisting road signs during the works covered | | | |
toavoid distraction or misinformation?

28 Have the temporary signs been removed or covered in the road | | | |
sections where those are notrequired?

29 Isdelineation through thessite safe forall road users under | | | |

allanticipated conditions? Check particularly during night
and rainy weather conditions.

Diversionsand Detours
30 Isthe workzone fully and clearly closed offto all traffic? | | | |

31 Iftrafficisto be diverted from onecarriageway ontotheother,dothe | | | |
advancewarningsigns provide clear guidance of the diversionahead?

32 Arethe diversionsigns well-located toalertapproaching road users? | | | |

33 Is the transition zone delineated (with plasticcones and | | | |
other forgivingdevices)?

34  Arediversions/detours of sufficientwidth for the traffic mix? | | | |
35 Arethediversionsadequately maintained to ensure safety | | | |
isnotcompromised?Check for maintenance duringrainsor
dryseason (dust).
36 Forworks thatwill take several monthsto complete, hasasuitable |

paved surface been provided along with correctlane markings to
guidedriversand/orridersthrough diversions?

37 Forcomplicated work zones (Grade Separators, busy intersections |
etc) have potential safety risks to road usersand road workers
beenassessed and mitigation measures taken? Check for thisunder
SpecificTMPs.
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No. ASPECTSTOAUDIT-CONSTRUCTION STAGE NO NA COMMENTS

Diversions and Detours

38 Forwork-zones with live trafficon the adjacentlanes, have |
signing, delineation and barricading of excavations been done
forsafe passage of traffic?

39 Fortwo-way trafficthrough work zones, is it safe forall road | | | |
users, inbothdayand night-time?

40 Have adequate merge lengths been provided? | | | |

Surfacing

4 Isthe road surface suitable for safe movementbyall road users, | | | |
especially smallvehicles (including three wheelers)?

42 Are paved surfaces sweptand kept free of loose material | | | |
including dust, gravel, mud, and sand?

43 Isthesurfacing free of excessive defects such as roughness,
potholes, rutting, loose material etc that may impactsafety?

44 Are unpaved surfaces graded regularly to provide asuitable |
surface commensurate with the posted speed limit? Observe
the operational speed of vehicles within the section.

45 Aresurfacing of NMT lanes within work zones paved? | | | |
Ifunpaved, are they graded and maintained?

46 Atlocations where asphaltsurfacingends, or thereis | | | |
sharp changein level of surfacing, hasadequate warning
signsbeen provided?

Safetyat Night

47 Arethesignsclearlyvisible at night? | | | |
48 Isthe sheeting for the signs retroreflective? | | | |

49 Arethelanes clearly delineated with well-lit/ visible arrow | | | |
boardsthat pointroad users tothe lanesto take?

Site Access and Road Worker Safety

50  Arethereadequatesightdistancesatlocationsofentering | | | |
and exiting work sites?

51 Areall access points toworksite closed offto publictraffic? | | | |

52 Arethere appropriate traffic controls measures whereworks | | | |
trafficand publictrafficinteract? Check particularly for
conflict points of work trafficwith VRUs.
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E.3 CONSTRUCTION STAGE AUDIT (CONT.)

No. ASPECTSTOAUDIT-CONSTRUCTION STAGE NO NA  COMMENTS

Site Access and Road Worker Safety

53 Areallworkers and supervisors at the works site wearing good | | | |
quality reflective vestsand/orjacketsatall times?

54 Isthereasuitablesafety zoneinadvance of and beside the worksite? | | | |

Vulnerable Road Users (VRU)

55 Have safe paths been provided for pedestrians and NMT? | | | |

56 Is the path continuous and free of squeeze points and gaps? | | | |
57 Isthe pavement free of depressionsorareaswherewaterponds | | | |

orsheet-flow of water happens that may impactsafety?

E.4 Pre Opening Stage Audit

No. ASPECTSTOAUDIT-PRE-OPENING STAGE NO NA COMMENTS

General Safety Aspects

o1 Isthe project road of the same hierarchy as the existing road? | | | |
If not, has the potential safety risks beenaddressed?

02 Wherethe project roadjoins an existingroad, have the potential | | | |
safetyrisks beenaddressed?

Visibility and Sight Distances

03 Areallsightdistances adequate forthe road’s operating speed? | | | |
04 Aresafe overtaking opportunities provided? | | | |
05 Have overgrown trees/shrubs been trimmed so thatsigns | | | |

andsightlineare clear?

06 Isthe vertical and horizontal alignment of the project | | | |
roadsuitable forthe operational speeds?

07 Atlocations where alignmentis found to be notsuitable | | | |
forthe operating speed, have warningsigns, speed advisory
signsbeen provided?
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E.4 PREOPENING STAGE AUDIT (CONT.)

No. ASPECTSTO AUDIT-PRE-OPENING STAGE NO NA COMMENTS

Visibility and Sight Distances

08 Have adequate warningsigns been provided at locations | | | |
with compromised sight lines?

09 Have repeated speed advisory signs been provided? | | | |
10 Do theroadsigns clearly define routes and priorities? | | | |
1 Aretheroadsignsas perthe hierarchy of the projectroad? | | | |
12 Doall signs satisfy the 8Cs of good signage practice? | | | |
13 Haveall superseded signs have been removed? | | | |
14 Arethesignslocated well advance to the hazard, warning, | | | |

orintended purpose?

15 Have too manysignsatone location beenavoided?Note: Toomany | | | |
signs confuseroad usersorresultintoinformation overload.

16 Isthe sheeting of the signs retroreflective? Are there any early | | | |
signs orwearing, rusting, peeling?

17 Where previous signs have been kept, are the signs propertouse? | | | |
Checkifthe signs showsigns of peeling, rusting, wearand tear.

18 Isinstallation of sign properintermsofembedmentand height? | | | |

19 Aresignposts, gantryand supportplacingsuchthatthosedonot | | | |
impede the movementof pedestriansand NMT?

TrafficSignals

20 Have trafficsignals been located whereitcan be seen by an | | | |
approaching motoristatan appropriate distance?

21 Arethereany unnecessary delaysonany ofthe approach legs | | | |
of theintersection?

22 Arethe Stopand Give Waysignslocated atappropriate locationsso | | | |
thatitis cleartothe motoristaboutwhoshould stop or give way?

23 Isthe pedestrian green phase time adequate for safe crossing | | | |
oftheroad by pedestrians?

Pavement Marking

Are pavement markings consistent in entire project road | | | |

A and according to guidelines?
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E.4 PREOPENING STAGE AUDIT (CONT.)

No. ASPECTSTOAUDIT-PRE-OPENINGSTAGE NO NA COMMENTS

Pavement Marking

25 Arecentrelinesand edge lines provided along the entire | | | |
corridor? Check at no overtaking zones.

26 Arethe markings likely to be effective underadverse light | | | |
and weather conditions?

27 Areroadstuds provided atall critical sections? | | | |
28 Haveall superseded road markings been removed adequately? | | | |
29 Are the pavement markingsvisible at nightand provide | | | |

adequatedelineation?

Roadside Safety

30 Haveall posts, poles and columns removed/relocate or | | | |
protectedintheclearzone?

31 Aresafety barriers provided atall critical locations? | | | |
Checkforappropriateness of the safety barriertype
againstthe potential risk.

32 Hasappropriate end treatmentofbarriers been provided? | | | |

33 Arethe transitions, continuity, length, height, | | | |
direction of lapping, spacing of posts, andjoining
properinthesafety barriers?

34 Havetrees, overgrown bushes, earthembankmentsandother | | | |
objectsthatobscuresightlines?

35 Areopendrains protectedin the clearzone? | | | |

36 Are culvertheadwallslocated such thattheyare | | | |
notaroadside hazard?

Cross-section and Drainage

37 Aretheshoulders wide enough foremergency parking? | | | |

38 Have shoulder drop offs been removed? | | | |
Note: Shoulderdropis the vertical height difference between
the paved surface and the unpaved shoulder.

39 Isthe condition of pavement surface such thatwater
will drain offafterrainsinstead of accumulating?
Checkifsurfacedrainageisavailable.
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E.4 PREOPENING STAGE AUDIT (CONT.)

No. ASPECTSTO AUDIT-PRE-OPENING STAGE NA COMMENTS

Vulnerable Road Users (VRU)

40 Do VRUs have continuous, adequate connectivity along the | | | |
projectroad? Check for pointswhere the road narrows or breaks.

41 Isthereintentional design to deterotherroad users | | | |
from usingthe NMT lane?

42 Arethe pedestrian facilitiesadequate and safe for | | | |
the potential pedestrian volumes?

43 Ondual carriageway, have refugeislands been provided | | | |
atpoints of pedestrian crossing?

44 Will pedestrians be able to cross the road safely, | | | |
based onthe designspeed?

45 Are there trafficcalming measures where speeds | | | |
are high, for pedestriansto cross?

46 Are busstops located where passengers will use them? | | | |

47 Arethe bus stops well-litand paved? | | | |
Intersections and Interchanges

48 Hasadequateintersectionsightdistance been provided | | | |

fromallapproach legs? Checkforvisibility splaysand any
obstructionsincludingtrees, building.

49 Are priorities clearly understandable at STOP | | | |
and GIVEWAY intersections?

50 Aretheislands of roundabouts free from objects | | | |
thatobstructvisibility of theapproach legs?

51 Arethe mergingand divergingareasinaGrade Separator | | | |
clearlyvisible?

52 Arethedirection markingsand signs on the Grade Separator | | | |
easilyunderstood?

53 Isthe height of barrier on the ramps at Grade Separators | | | |
suitable fortrucks?

54 Arethe goreareas of ramps passively safe? | | | |
Note: 'Passively safe' means crash-friendly roadside products,
such as lightweightsupports forsigns, lightingand other
roadside items thatofferalowerrisk of personal injury
when struck by a vehicle
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E.5 PostOpening Stage Audit

No. ASPECTSTOAUDIT-POSTOPENING STAGE NO NA COMMENTS

General Safety Aspects

o1 Have crash data been collected and analysed since | | | |
completiondate?

02 Isthe project road of the same hierarchy as the existing road? | | | |
If not, hasthe potential safety risks been addressed?

03 Have the potential safety risks been addressed at locations | | | |
wherethe projectroadjoins an existing road?

Visibility and Sight Distances

04 Areallsightdistances adequate for the prevailing speed of traffic | | | |
usingtheroad?

05 Aresafe overtaking opportunities provided? | | | |

06 Have overgrown trees/shrubs that preventvisibility of signs | | | |
andsightlines been removed?

07 Have adequate warningsigns been provided at locations with | | | |
compromisedsightlines?

08 Have repeated speed advisory signs been provided? | | | |
09 Aretheadvisory speed limits at curves appropriate? | | | |
10 Aretheadvisory speed limitsignsatintersectionsnearvertical | | | |

and horizontal curves appropriate?

TrafficSigns

1 Do theroad signs clearly define routes and priorities? | | | |
12 Aretheroadsignsas perthe hierarchy of the projectroad? | | | |
13 Doall signssatisfy the 8Cs of good signage practice? | | | |
14 Arethesignslocated well inadvance of the hazard? | | | |
15 Isthe sheeting of the signs retroreflective? | | | |

Checkiftherearesigns thatshow wearing, rusting, peeling.

16 Isinstallation of sign properinterms ofembedmentand height? | | | |

17 Aresignposts, gantryand support placing such thatthosedonot | | | |
impede the movementof pedestriansand NMT?
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E.5 POST-OPENING STAGE AUDIT (CONT.)

No. ASPECTSTOAUDIT-POSTOPENING STAGE NA COMMENTS

Traffic Signals

18 Arethetrafficsignals operatingasintended? | | | |
19 Is the signal time sufficient to clear trafficqueues? | | | |
20 At Stop and Give Way controlled intersections, | | | |

isitclearwhich leg of traffic flow should give way or stops?
Check forcompliance.

21 Isthe pedestrian green phase adequate forsafety? | | | |
Pavement Marking
22 Are pavement markings provided as required | | | |

ontheentire projectroad?

23 Arethe markings consistent on the entire project road? | | | |

24 Are centrelinesand edge lines provided along the entire | | | |
corridor? Check at noovertaking locations.

25 Arethe markings likely to be effective underadverse light | | | |
and weather conditions? Consider rain, night-time etc.

26 Areroad studs provided atall critical sections of | | | |
the projectroad? Check forany studs that have
come offorare notreflective atnight.

27 Are the pavement markings visible at night? | | | |
Checkif markings are wearing off.

Roadside Safety

28 Haveall posts, poles and columns been removed | | | |
inthe clearzone? If not, are they passively safe?

29 Aresafety barriers provided atall critical locations? Check for | | | |
appropriatenessofthesafety barriertype againstthe potential risk.

30 Areallsafety barriersin properorder? [fsome of them have been hit, |
checkifthereare damagesthatimpact performance of the system.
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E.5 POSTOPENING STAGEAUDIT (CONT.)

No. ASPECTSTOAUDIT-POSTOPENINGSTAGE COMMENTS
Roadside Safety

31 Hasappropriate end treatmentof barriers been provided? | | | |

32 Arethe transitions, continuity, length, height of barrier, direction | | | |

of lapping, spacing of posts, and joining of barriers proper?

33 Havetrees, overgrown bushes, earthembankmentsandother | | | |
objectsthatobscuresightlines been cleared?

34 Isthe clearzone safe from safety hazards like open drainsand | | | |
sidedrains? Check fordamaged, or missing coverstodrainsand
opensewer holesthatare a potential safety risk.

Cross-section and Drainage

35 Aretheshoulders wide enoughand paved toallow
forvehiclesto park due toemergency?

36 Have shoulderdrop offs been removed?
Note: Shoulderdropisthe vertical height difference
between the paved surface and the unpaved shoulder.

37 Isthere potential that water may collectontheroad whenit |
rains? (Lacking orinadequate drainage facilities).
Has consideration been given to mitigating flood events
in areas susceptible to high-intensity rainfall (heavy monsoons)?

38 Isthe condition of pavementsurface such that water will |
drain offafterrainsinstead ofaccumulating? Check if
surfacedrainageisavailable.

Vulnerable Road Users (VRUs)

39 Do VRUs have continuous and adequate connectivity | | | |
onthe projectroad? Check forlocations where the road
narrows or discontinues.
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E.5 POST-OPENING STAGE AUDIT (CONT.)

40

4

42

43

44

45

46

47

ASPECTSTOAUDIT-POSTOPENINGSTAGE

Vulnerable Road Users (VRU)

Isthereintentional design todeterotherroad users from
usingthe NMT lane?

IfNMT laneis provided overdrains, are the drains covered
alongtheentire route?

Are pedestrians using the overand under bridges? Check for
pedestrians crossingatgrade atlocations of pedestrian bridges.

Haverefugeislands been provided on dual carriageways?
Checkifthereisspillage of pedestrians on the live traffic
laneattherefugeislands.

Do the operating speeds allow safe crossing for pedestrians?

Arethere trafficcalming measures where speeds are high?

Arebusstopslocated where passengers will use them?

Are the busstops well-litand paved?

ROAD SAFETY AUDIT MANUAL

NO

NA

COMMENTS
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Intersections

48

49

50

51

Areallintersectionsoperatingefficiently?
Note: Check for queues and turning movements
attheintersections.

Are the Stop and Give Way intersections
operatingasintended?

Aretheislandsof roundabouts free from objects that
obstructvisibility of the approach legs?

Doall merginganddiverging areas of the Grade Separator
have clearvisibility?
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E.5 POST-OPENING STAGE AUDIT (CONT.)

No. ASPECTSTOAUDIT-POSTOPENING STAGE COMMENTS

Intersections

52 Check forthe decision-making points at the Grade Separator |
andiftheyareadequate fromsafety perspective. This should
be checked againstoperating speeds.

53 Arethedirection markingsandsignsonthe Grade Separator
easily understood?

54 Isthe heightofbarrier on the rampsat Grade Separators
suitable fortrucks?

55 Arethe goreareasof ramps passively safe? |
Note: 'Passively safe' means crash friendly roadside products,
such aslightweightsupports forsigns, lightingand other
roadside items that offeralowerrisk of personal injury when
struck by avehicle.

56 Check forthe decision-making points at the Grade Separator |
andiftheyareadequate fromsafety perspective. This should
be checked againstoperating speeds

E.6 Designand Implementation of Toll Plazas

No. ASPECTSTOAUDIT COMMENTS

Feasibility Stage

o1 Have provisions been provided for road workers (toll booth | | | |
operatives) tosafely access thesite?

02 Are measures in place to manage vehicle speeds? | | | |

03 Has the design considered mitigations toimprove driver | | | |
awarenessand reduce driver confusion?

04 Can motorists merge and change lanes safely?
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E.6 DESIGN AND IMPLEMENTATION OF TOLL PLAZAS (CONT.)

ASPECTSTOAUDIT NO NA COMMENTS

Detailed Design Stage

05 Have provisions been provided forroad workers |
(toll booth operatives) tosafely access thesite?
Note: There may be a need for dedicated crossing facilities for
operatives tosafelyaccess toll booths?

06 Are measuresin place to manage vehicle speeds? |
Note: The use of low speed limits (e.g. 20km/h) is advised on
theapproachtotoll booths. There may bea need to gradually
decrease the speed limitand use trafficcalming measures.

07 Hasthe design considered mitigations toimprove driver |
awareness and reduce driver confusion? Note: Thisincludes the
appropriate application of signs and markings without
the creationanysign clutter.

08 Can motorists merge and change lanes safely? | | | |

09  Areapproachlanealignment,adequate taperlength, | | | |
lane widths, shoulders and clearzones maintainedin
the Toll Plaza geometry?

10 Are pavement markingsandsignage, includingoverheadsigns, |
speed reduction zonessigns, advance toll-rate and payment
information, and advance warnings of toll plaza approaches;
presentand compliantwithrelevantdesignstandardsand
recommended spacing? Thisincludes both dynamic message
signs and fixed signage.

1 Are the stopping-and decision-sightdistancesto |
thefirsttoll booth unobstructed by structures, landscaping
orqueuingtraffic?

12 Checkthatcrash cushionsorimpactattenuatorsareinstalled |
atallleadingendsoftoll booths, trafficislands, and barriers.
Ensure thatlongitudinal barriers appropriately tie into
attenuators, eliminating any exposed bluntends. Confirmthat
booth canopies, lighting columns, and equipmentbasesare
eitherprotected by barriers or positioned beyond the shy-line
to minimise collision risk.

13 Arethesigns, pavement markingsand booth fascias
illuminated orretro-reflective? Do they preventglare
toapproachingdrivers?
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E.6 DESIGN AND IMPLEMENTATION OF TOLL PLAZAS (CONT.)

No. ASPECTSTOAUDIT COMMENTS

Detailed Design Stage (Continued)

14 Isthere potential that water may collecton theroad whenit |
rains? Checkifdrainage facilities are designed adequately. Has
consideration been given to mitigating flood eventsinareas
susceptible to high-intensity rainfall (heavy monsoons)?

15 Isthere a provision fora bypass oremergency lanethatensures |
access forambulances, fire services, and enforcementvehicles?
Doesthedesigninclude a gate orremovable barriertoallow
maintenance vehicles to entersafely without the need to
reverseonto live trafficlanes?

PostOpening Stage

16 Aretheapproach lanealignment, adequate taperlength,lane | | | |
widths, shoulders and clearzones maintained in the geometry
of the Toll Plaza design?

17 Areall pavement markingsandsigns, including overhead |
signs, speed reduction zones, toll rate/paymentinfo,and
advancetoll plazawarnings, presentand compliantwith
designstandardsandspacing guidelines? This includes
both dynamicand fixed signage.

18 Are the stopping-and decision-sightdistancesto |
the firsttoll booth unobstructed by structures, landscaping
orqueuingtraffic?

19 Checkthatcrash cushionsorimpactattenuatorsareinstalled |
atallleadingends of toll booths, trafficislands, and barriers.
Ensure thatlongitudinal barriers appropriately tie into
attenuators, eliminating any exposed bluntends. Confirmthat
booth canopies, lighting columns, and equipmentbasesare
eitherprotected by barriers or positioned beyond the shy-line to
minimise collision risk.

20 Arethesigns, pavement markings and booth fascias |
illuminated orretro-reflective? Do they prevent glare to
approachingdrivers?

21 Isthere potential that water may collecton theroad whenit |
rains? Checkifadequate drainage facilities are provided. Has
consideration been given to mitigating flood eventsin areas
susceptible to high-intensity rainfall (heavy monsoons)?

22 Istherea provision forabypass oremergency lanethatensures |
access forambulances, fire services, and enforcementvehicles?
Doesthedesigninclude a gate orremovable barriertoallow
maintenance vehicles to entersafely without the need to
reverse onto live trafficlanes?
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Appendix F Date
Exemption Note

ROADS AND HIGHWAYS DEPARTMENT

ContractName ProjectName

F1. PROJECT DETAILS

Project Name

ClientName

ClientAddress*

Project Director

Project Location

Project Extentsand length

Project Duration

Financing

Project Cost

Exceptionof RSAStage [ Feasibility [ Design [ Construction
[ Pre-opening [ Post-opening
*Indicate Wing

BRIEF PROJECT DESCRIPTION
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Exemption Note

F2. REASONS FOR EXEMPTION

The Road Safety Division (RSD) has reviewed the details of the project scheme
[insert name of project] in accordance with the Road Safety Audit Manual for
RHD, 2025 and the Road Safety Audit Policy for RHD.

For the reason(s) set out below, the project road will be exempt from an RSA at
stage [insert stage of audit]. Potential safety impacts on road user behaviour of
the project have been carefully considered by RSD.

Signature

NAME 7

DESIGNATION 71

DATE 71
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Appendix G
AuditBrief

Contract:
Contract number:

Project name:

G 1. AUTHORIZING DETAILS

Brief prepared by
Signature
Designation

Organization

Prepared on behalf of
Project Director

Signature

Prepared for

Team leader

G 2. CONTACT DETAILS

Designer Representative

Email

Project Director (RHD)

Email:

Traffic Police Representative

Email

ROAD SAFETY AUDIT MANUAL

2025

Tel.

Tel.
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AuditBrief

G 3. PROJECT DETAILS

Projectname

Projectlocation

Projectextent &length

Projectduration

Project completion (%)

Financing

Project cost

RSAstage [ Feasibility
1 Pre-opening

Brief projectdescription

L1 Design
1 Post-opening

0 Construction

G 4. SAFETY DATA

Iscrash data provided? [ VYes
Speeddataprovided? [ VYes

Existingand forecasttrafficflows [ VYes

Any othersafety data

O No
] No
J No

G 5. DESIGN DETAILS

Isdesign completed?. [ Feasibility
Designreport (s) attached? [ Yes
Engineeringdrawingsattached: [ Yes
As-builtdrawings: [ Yes
Trafficmanagementplans: [ Yes

Listotherdocuments provided:

O

O
O
O
O

Detailed design

No
No
No
No
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G 6. PREVIOUS RSAs

Previous RSA undertaken?

Which stages of RSA?

RSAreport provided?
Team leader of RSAteam:

Organization

O Yes

U] Feasibility
[ Pre-opening
O Yes

O Yes

O 0O OO0

No
Design [ Construction
Post-opening

No

No

ROAD SAFETY AUDIT MANUAL
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G 7. NOMINATED MEMBERS OF RSA TEAM

NAME 2

CONTACT DETAILS 7

DESIGNATION 2

ORGANIZATION 2

NAME 2

CONTACT DETAILS 7

DESICNATION 2

ORGANIZATION 7

NAME 21

CONTACT DETAILS 7

DESICNATION 2

G 8. ADDITIONAL INFORMATION

ORGANIZATION 7
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AuditTeam
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Recommendations
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Appendix H
RSA ReportOutline

[H1]
Introduction

Include a brief description of the project,
the objectives, major project components.
Include the project map and show project
extents.

Describe the objectives of this road safety
audit, indicate the stage of audit. Describe the
approach thatwill be adopted in undertaking
the audit exercise.

Refer to the ToR and the scope of the audit.
Indicate that the audit scope has focused only
on the opportunities for safety improvements
and was notintended to undertake design,
consider trade-offs or to endorse specific
operational procedures or design.

Include a brief discussion on the need and
benefits of the audit scheme. However, this
should not be a textbook or manual copy of
the audit process.

[H2]
Audit Team

This section should be a maximum of

two (2) pages.

List the audit team as appointed by the Project
Director. Also include any other member of
the team such as the traffic police, counterpart
staff or peer auditors that took partin the
audit exercise.

Indicate the names, designation, and
organizations of the members.

[H3]
Previous Road Safety Audits

This section should be a maximum of
four (4) pages.

Report any previous audits carried out
on the corridor. Note if the audit report(s)
and response report(s) of previous audits
were provided as part of the Audit Brief
documents.

Indicate if there were any follow up actions
onthe previous RSA’s (as per the response
report). If no response report was provided,
the Team leader should assume there were no
follow up actions unless the Client, RHD has
provided any other information.

Highlight key findings raised in the previous
audits that have been considered by the
RSAteam.

Stage of RSA

Month/Year

RSA report

RSA response
report provided?

[OYes [No

[H4]
Background Information

This section should be between three to

five (3-5) pages. The Team leader to discuss the
information received from the Design team
as part of the Audit Brief.

Name Designation Organization
1 Team Leader
2 Member
3
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Review the documents and information
received from the Design team such as
designreports, departure from standards
report, construction monitoring reports,
site photos, etc.

Describe the project corridor, indicating
the adjacentland use, main urban centres,
major intersections, population, key
amenities along the corridor etc.

[H5]
Safety Data Analysis

This section should be between ten to fifteen
pages. Thelength will depend on the data
available and length of corridor.

Report on the process of data collection of
traffic flow, speed, and crash data. If the data
was provided as part of the Audit brief, indicate.

Reporton the analysis of the data. Correlate
traffic flow and speed data and how the two
data sets potentially influence crash risk and
severity on the project road.

Correlate with the road geometry onlocations
thatwill potentially have higher operating
speeds. Review safety operations of the major
intersections based on design and flow.

Analyse the crash datato establish crash
frequencies and rates. On rehabilitation
projects, if historical data is available, use
thelast three complete years to undertake a
reactive safety analysis and identify hazardous
locations. Compared with the design and to
checkifthe safety risks persist. For green
development, there may not be any safety data
analysis for RSA at feasibility and detailed
design stages.

For RSA at construction stages, review crashes
thathave occurred during construction
isolating crashes within work zones. Traffic and
speed flow data should also be obtained within
the open work fronts.

Prioritize typical crashes on the project road as
discussed in Appendix B.

Establish the crash rates (per km, per ADT

etc.) for sections with high traffic flow, high
operational speeds, locations with high volumes
of VRU, locations of pedestrians crossing or
other factors the Team leader considers may
adversely influence safety.

[Hé6]
Site Inspection

This section should not exceed seven pages.
Details of the dates of field visits, duration of the
site visit, weather conditions during

ROAD SAFETY AUDIT MANUAL

the exercise and also if both daytime and night
time visits were carried out.

List the team that undertook the field review by
name, designation, and organization. Photos

of the team can be attached as part of the report.

Describe the risk assessment undertaken prior
to the field visit and report on precautions,

or control measures put in place to minimize,
or eliminate, the level of risk identified.

Materials used on site; maps, crash diagrams,
measurement gadgets, cameras etc. Describe
the field visit process (carried out by increasing
chainage, by section etc.) and the method of
capturing data/information on site.

Indicate if there were any other visits

made during the field work such as visits to
engineer’s/contractor’s site offices, or traffic
police offices.

Report on the project construction status as
at the time of the field visit. Sections where
construction has begun, completed black top,
dust, and other environmental conditions etc.

[H7]
General Findings and
Recommendations

This section should detail the findings that cut
across the project road, or findings that cannot
be detailed by chainage or specific location.
Some of these caninclude:

o1 Pedestrian crossings lackingatintersections.

02 Width oflaneseithertoo narrowortoowide
based onsafety considerations.

03 Busstopsoremergencystopsabsentin
the design, yetthe trafficmix has public
transportvehicles.

04 Trafficsignsarerusted, defaced, not
reflective, orlocated within the clear zone the
entire projectroad.

o5 Apparentsafetyriskalongthe projectroadat
locations with ribbon developments.

The layout of presentation of the section should
be as shown in Table G.1.

[H8]

Specific Findings and
Recommendations

The layout for specific findings is similar to
general findings. However, the findings are
specific to the location, with chainage and side
of the road (RHS or LHS) indicated if applicable.
These are also shown in Table H.1.
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[Ho9]
Conclusion

This section should be maximum of
two (2) pages.
Reiterate the scope of the audit exercise.

Highlight to the Client and Design team some
of the key risks on the project road based on
findings. Indicate if there any findings the
Audit team considers for prioritization.

Indicate if there are any findings that have
been included that are out of scope (either is
terms of geographic scope of audit, or they
are infrastructure related).

Indicate the expected next steps following the
submission of the RSA report.

AUDIT TEAM DECLARATION

ROAD SAFETY AUDIT MANUAL

[H10]
Audit Team Declaration

Audit team declaration underscores
the following:

01 Confirmsthattheauditwasundertakenin
accordance with the guidelines stipulated
by the Client, RHD.

02 Confirmstheauditteam thatundertook
the exercise.

03 Confirmsthescopeof theaudit,and
indicates any disclaimeroraspects not
coveredin the audit.

A sample audit statement is provided below.

However, the Team leader is at liberty to use
adifferent format.

This RSAreport has been prepared to identify opportunities toimprove safety on
[insertprojectroad]. The role of the RSA team was to complete a safety-focused
review of the project road and identify safety issues or concerns that have the
potential toimprove the safety of the facility under review.

This RSA exercise focused exclusively on opportunities for safety improvements
and was notintended to undertake design, consider trade-offs or to endorse
specificoperational procedures or design earlieradopted. Itis acknowledged that
some recommendations, upon furtherinvestigation, may not be cost effective or
feasible, and others may require a long timeframe forimplementation.

Ultimately, theimplementation of any of these recommendations will require
the review and approval of the responsible agencies and stakeholders. Itis
recommended that the Design Team and the Client review this report, document
theirresponses to the issues identified in a formal response, and track their
progress towards theimplementation of safety improvements prompted by this

assessment.

Thisreportdoes not preclude the identification of additional issues pertaining
tosafety orthe emergence of newissues over time. The RSA Team believes it

has been thorough and diligentinits work, based on the information provided
inthe Audit Brief, safety data available and field reviews undertaken. The RSA
Team notes that, while every attemptis made to be as thorough as possible, no
guaranteeis made orimplied thateveryissue, deficiency, orhazard has been
identified. Furthermore, ifall recommendationsin this report were followed, this
would notensure that the highway is completely “safe”; rather, incorporating some
orall of the recommendations has the potential to improve the overall safety

performance of the projectroad.

We certify that thisaudit has been undertaken in accordance with the [Road

Safety Audit Manual, 2025].
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Appendix| Date
RSA Response ReportOutline

Contract:

Contract number:

Project name:

I'1. AUTHORIZING DETAILS

Responsereport
prepared by (Design Team

(DESIGN TEAM)

Signature

Designation

Organization

Prepared on behalf of

Project Director

Signature

RSATeam leader:

Organization

| 2. QUALITY ASSURANCE / QUALITY CONTROL

Date of RSAreport

RSAreportformat [ Hardcopy ] Softcopy

RSAstage

RSAapprovedbyClient [ Yes [ No

ROADS AND HIGHWAYS DEPARTMENT, GOVERNMENT OF BANGLADESH

Approved on behalf of

Project Director

Signature
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