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2 out of 3 accidents happen in urban roads
2 killed of 3 are vulnerable users in urban roads

Fatalaties Accidents

Urban roads
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Different purposes of urban roads




Speed and probability of fatal injury
for a pedestrian
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Shared Factors in Road Accidents

HUMAN
FACTORS (95%)

ROAD I
ENVIRONMENT 4%
FACTORS {(28%)

VEHICLE

FACTORS (8%)



Road safety strategy : two main stages

1. Knowing and understanding road safety
problems

Accidents data collection and analysis

2. Setting up appropriate countermeasures,
according the diagnosis data and
experiences



Knowing road safety problems:
Analysis of accidents data (figures, tables,
maps...)
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Knowing road traffic flow
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To insure a good traffic flow depending on junction and
road type and to understand the probability of a serious
or fatal accident to occur in relation to traffic volume.



Setting up the right countermeasures

Engineering



Engineering measures

Black Spot B
Programme

Accident
Investigation
&
Prevention

Road safety
projects

Engineering
measures to

Road Safety
Audit

Treat

> problematic

Locations

Treat before
becoming
black spots



History “On The Spot” Research
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History and RSA Development

e Developed by road safety engineers (early 1980’s)
In UK in response to serious and fatal accidents on
new road schemes.

e |n 1990, UK Safety Audit guidelines introduced
e In 1996, UK Safety Audit guidelines were revised.

e RSA is now carried out in many countries such as:
UK, USA, New Zeeland, Australia, Canada,
Sweden, Malaysia, Singapore.



What is Road Safety Audits?

A Road Safety Audit (RSA) is an effective
tool, which brings traffic safety knowledge
Into the road planning and design process
on new roads (future roads) with the purpose
of preventing traffic accidents. It Is carried
out by an independent team of trained
specialists to ensure a high level of safety for
all road users under all types of conditions
(e.g. weather, time).



Road Safety Audits Review

Road Safety Audit Review (RSAR) Is
conducted during the design process or
existing roads to reduce number of
accidents. The RSAR is more informal and
flexible, which provides more opportunities
for communication and interaction between
the design team and the road safety team.



RSA vs RSAR

RSA

Proactive (acting in Active
advance to point out safety
problems from the
beginning and to reduce
post-construction remedial

work.
Crash Prevention (better) | crash Reduction
More time Less time

Changes to drawings Changes to the site




RSA and Risk elements

RSA & RSAR are
developed to minimise the
risks for the road users.
Risk is a function of
probabllity, consequence
and exposure.

Accident Risk

EXxposure

Consequences



Road Safety Audit Requirements

e To all new main roads and highways.

e Hazard locations previously identified as
being the worst 10% for accidents injuries.

e Smaller projects are only audited at later
stages.



RSA Team Requirements

e A road safety audit team should has sufficient
experience and knowledge Iin the areas of road

safety engineering, roac

construction works,

crash investigation and

nrevention, traffic

management, and traffic engineering. It might
also include police officers.

e The size of team depend on size and character of
the scheme (at least two people).

Objective and subjective assessment.

Based on safety principl
From the road users’ po

es.
INnt of view.



Costs and Benefits of RSA (RSAR)

e The cost of conducting safety audits and
reviews Is approximately 5 to 10 percent of
the design cost of a project (less than 0.5
percent of total cost of the project).

e Researches indicates that Road Safety
Audits have resulted in a 2 to 6 percent
reduction in injury collisions. Also the
expenses of rebuilding ”black spots” can be
avoided.



Audits Stages

* Different issues can be
addressed at each stage.

* Stage 4 Is essential as
some aspects may be
difficult from two-
dimensional plan.

* Some authorities reduce
number of stages
depending on the scheme
size, type and cost.

* There can be stage 5 on
the existing roads.

Stage 1
Planning/Feasibility

|

Stage 2
Functional/Preliminary Design

|

Stage 3
Detailed Design

|

Stage 4
Pre-Opening Stage




RSA vs Design Process

e Road safety component
IS usually missing in the
design (or operation) process.

e The typical design should
iInclude RSA and RSAR.

e The role of design team is to
receive the experts inputs
(environmental, geotechnical,
socio-economical, RSA, etc)
and meeting as possible the
project objectives.

Design Team

ISSUES

Environmental
Socio-
Economical
Geotechnical
Financial
Structural

Finished
Design




Partners in the audit process

designer




Steps to conduct RSA

Step 1: Identify project or existing road
to be audited

Step 2: Select RSA Team

Step 3: Conduct a pre-audit meeting to
review project information

Step 4: Perform field reviews under
various conditions

Step 5: Conduct audit analysis and prepare report of findings
Step 6: Present RSA findings to Project Owner/Design Team
Step 7: Prepare formal response to the project owner and/or
design team who they will response to each safety issue and
why some suggestions could not be implemented.

Step 8: Incorporate findings into the whole project as
appropriate

Responsibilities:
B Audil Team

A Design Team /
Froject Owner




express a committment 1o road safety

Audit Roles &
Responsibilities

provide funding and resources

accep safely audits and reviews as an
essential guality contral reguirement

commission audits and reviews
at appropriate times

select safety team

facilitate the response (o the
recommendatons of audits and reviews

attend start-up and completion meetings

attend start-up and completion meetings

provide relevant information to Safety Team

act upon and document response to
recommendatons of audit

identify safety issues in the proposed design

make constructive recommendatons o
enhance safety

document safety issues and
recommendations

hold completion meeting with Project Owner
and Design Team

SAFETY TEAM

Source: http://www.roadsafetyaudit.com/



RSA Checklist

e Poor signs and signals
visibility

Poor bus stop location
Missing pedestrian facili
Poor lightening

Pavement defects,
marking

e Sight and stopping
distances

e EftC..

tihg B
Checidist D22
Alignment

and
Cross
Section

Source: Ansirecds Gindde

1
Wisibility,
gt
distances

Is sight distance adequate {or
the speed of traffic using the
route?

s adequate sight distance
pravided for intersections,
crossings (e g pedesirian,
cyclist, cattle, railway) ste.?

Design
speed

Is the horizontai and vertical
alignrment suitable for the
(85th “Lile) traffic speed? I
not:

(@) A warning sgns T
installed?

(b} Are advisory speead signs
instatled?

Are the posted advisory speeds
far curves appropriate ?

3
Overtaking

Are adequate overtaking
opportunities provided?

4
Readability
bry driwers

Are there any sections of
roadway which may cause
contusion e.g .

fal s a_lign ment of n:;aEvay B
clearly defined?

ib) Has disused pavement iif
any) been removed or treated?

{c) Have old pavernent
markings been remwved
perperky?

(d} Do stresthght and tree
lines conform with the road
aligrment?

5
Wyidths

Are all traffic lane and
carriageway widths, including
bodges, adequate?

[
shoulders

Are shoulder widths
appropriate (g . for broken
down or emergency vehicles)?
Are shoulders trafficatshe  for
all vehicles and toad users?

s the shoulder crosstall
sufticient to provide proper
drainagea?

T
Batter slopes

Are the batter slopes and table
drains safe for run off vehicles
to traverse?

48

FIGURE 1 Partial checklist for Stage S audit: Existing roads (2).




Success Factors

e Keeps to road safety issues and principles
e Well-described safety problems

e Practical recommendations

e Indication of priorities



Fallure Factors

e Using the checklist blindly without any
consideration of local situations.

e Too much emphasis on design features
rather than real safety issues

e Unclear recommendations
e No indication of priorities

e Not based on published safety principles.



Examples of RSA items

Photos are used here for
educational purposes only
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Safe cyclist network

h.treve (CERTU)



Speed traffic calming
Engineering measures
A priority to vulnerable users

_nspéed
table

chicane .




Crash cushion saves
more lives @ hard gore
area
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Safety Audit comment: cyclists at risk
in cycle lane from reversing vehicles







But here, without RSA, pedestrians are
encouraged to cross motorways, at
great personal risk........




Failure to Accommodate Large Vehicles
National Roundabout
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Cross Walk Location
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Contrast Lighting and Vertical lllumination
(Approach Bl |
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Unprotected trees
and street furniture

Road surface
defects
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Other Routes ==

Directional sign is
partially non obvious

No shielding



Varying pavement colours in this
Intersection (pedestrian
crossing). Source: FHWA-USA.

A mini-roundabout is one
safety form of junction control.






Hornsgatan -
Torkel Knutssonsgatan

Homsgatan

Conflicts According te D

Road-Usar Cateqgory

@ Cyclist - Pedesuian

@ Vehicle - Padastrian

. Yehicle - Cyclist {rear-end)
B Vehicle - Cyclist {other)

$ Vehicle Vehicle {rear-end)
[ Vehicle -Vehicle {other)

Bus stop

E Problem with parked vehicles

Torkel Knutssansyatan

Torkel Knutsson

Cycle Paths
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K Homnsgatan
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Virtual road safety audits
New concept and Multi-viewpoints




Video analysis (SAVA) software
The T-Junctlon site in the Taby suburb
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PBL 1.

e Project 1

e Groups?

e Road traffic accidents in Norrkoping city,
e Road traffic flow in Norrkoping city

e Photos of selected traffic and locations of
roads in Norrkoping City taken by students
and discussed In classroom.

e Good and bad practices from different
countries






