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2. Review of Remedial Measures
2.1 Introduction

In this section various remedial measures (countermeasures) will be reviewed. The
principles used in the development of counter measured are first described. For
brevity, the word ‘driver’ is used to describe both drivers and riders of motorcycles.

2.2 Principles of Engineering Remedial Measure Development

According to the Institution of Highways and Transportation, and National
Association of Australia State Road Authorities guidelines, the process of
countermeasure development should aim to:

o determine the range of measures likely to influence the dominant accident
types and road features,

* select countermeasures which, on the basis of professional judgment and
experience, can be expected to reduce the number or severity of accidents of
the type dominant at the location,

» check that adopted countermeasures do not have undesirable consequences,
either in safety terms (e.g. lead to an increase in the number or severity of
another accident type) or in traffic efficiency or environmental terms,

e be cost-efficient, that is, maximize the benefits from the hazardous road
location program

¢ be efficient, that is produce benefits, which outweigh the costs.

Given the limitations of human decision making, the design and management of a
safe road and its environment must ensure that the many characteristics of the road
environment (including road geometry, road surface, cross section, roadside features,
median treatments, delineation, traffic signs, traffic control devices, route guidance,
street lighting, access provisions, etc.) individually and in combination provide an
environment through which the driver can travel safety. In other words, the road
environment must not place demands upon the driver that are beyond the
driver’s ability to manage, or which are outside normal road user expectations
(Rumar, 1982). A safe road has therefore been defined as one which is designed and
managed with the following roles (Ogden 1996):

e warn the driver of any substandard or unusual features,

¢ inform the driver of conditions to be encountered,

o guide the driver through unusual sections,

¢ control the driver’s passage through conflict points and road links, and

e forgivea driver’s errant or inappropriate behavior.

Ogden listed a number of principles which should be considered in the
development of countermeasures for specific locations.
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Intersections

The main design principles for intersections are:

minimize the number of conflict points and hence the opportunities for
accidents; both t-intersections and roundabouts have fewer conflict points than
a cross-intersection (see Figure 2.1), which is one of the main reasons for their
superior safety performance,
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Figure 2.1: Conflict points at intersections

give precedence to major movements through alignment, delineation, and
traffic control,

separate conflicts in space or time,

control the angle of conflict; crossing streams of traffic should intersect at a
right angle or close to it while merging streams should intersect at small
angle to ensure low relative speed,

define and minimize conflict areas,

define vehicle paths,

ensure adequate sight distances,

control approach speeds using alignment, lane width, traffic control or speed
limits,

provide clear mdications of right-of-way requirements,

minimize roadside hazards,

provide for all vehicular and non-vchicular traffic to use the intersection,
including where necessary special provisions for heavy vehicles, public
transport vehicles, and pedestrians and other vulnerable road users,

simplify the driving task, and

minimize road user delay.
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Mid-block locations
For non-intersection location Ogden listed the following principle:

e censure appropriate and consistent standards of horizontal and vertical
alignment,

develop roadway cross sections to suit road function and traffic volumes,
delineate roadway and vehicle paths,

ensure appropriate standards of access control from abutting land use, and
ensure that the roadside environment is clear or forgiving.

Overlaying all of these principles is a vital need to consider the particular needs
of all road user groups. Proper consideration of these needs is a major determinant in
the quality of the final treatment. In particular, pedestrians have special needs that
should be separately considered when investigating safety problems and developing
countermeasures.

Criteria for countermeasure development

There are a number of criteria for countermeasure selection, including:

¢ technical feasibility: can the countermeasure provide an answer to the accident
problems which have been diagnosed, and does it have a technical basis for
success?

¢ Economic efficiency: is the countermeasure likely to be cost effective and will
it produce benefits to exceed its costs?

¢ Affordability: can it be accommodated within the program budget; if not,
should it be deferred, or should a cheaper interim solution be adopted?

e acceptability: d oes the countermeasure ¢ learly t arget the i dentified p roblem,
and will it be readily understandable by the community?

e practicable: is there likely to be a problem of non-compliance, and can the
measure work without unreasonable enforcement effort?

¢ political and institutional acceptability: is the countermeasure likely to attract
political support, and will it be supported by the organization responsible for
its installation and on-going management?

s legal: is the countermeasure a legal device, and will users be breaking any law
by using it in the way intended?

e compatibility: is the countermeasure compatible and consistent with other
strategies, either in the same locality or which have been applied in similar
situations elsewhere?

It can be seen that the decision to adopt a particular countermeasure may involve
more than a simple matching of a solution to a problem. The development of
countermeasure requires a clearly-understood technical and institutional framework to
provide the guiding principles and motivation for action. (Ogden 1996).

DAA_pichai\PSU_FORS_Research\chap_02.doc



2-4

2.3 Australia's Road Safety Strategy

Australian Transport Council (ATC, 2000) has prepared "The National Road Safety
Strategy 2001 - 2010" covering a period of 10 years. Thirty five organisations
contributed to the development of the Strategy which was coordinated by the
Australian Transport Safety Bureau with the National Road Safety Strategy Panel and
Taskforce. The Vision for the development of the Strategy was stated as 'Safe road
use for the whole community’ The Strategy aims to reduce the number of road
fatalities per 100,000 population by 40% from 9.31in 1999 tono more than 5.6 in
2010.

The Strategy aims to fulfill 10 strategic objectives. Details are given in Appendix B.
The S trategy w as i mplemented t hrough the Action P lan w hich w as prepared every
two years, the latest Action Plan covering the period 2003 - 2004. Details are given in
Appendix C.

2.4 Cost-Effectiveness of Some Road Safety Measures
From Tables 2.1 and 2.2 (FORS, 1995), it can be seen that fatigue tactile edge lining
(a 100 mm wide, intermittent raised section thermoplastic located along edge of both

side of roadway) ranks first in terms of lives saved. At a cost of some A$ 5,000,000 to
the government, the intervention saved 73.6 lives or A$ 67,935 per life saved.
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Table 2.1: Cost-effectiveness rations versus programming solution
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nersenton Descripo oot | ey | et
A fatigue tactile edge lining project ( a 100mm wide, intermittent raised $5,000,000 73.60 $67,935
section of thermoplastic located along edge of both sides of roadway
46 projects involving installation of safety bars along roads* $149,579 2.1 $70,891
A fatigue edge lining project including : a publicity campaign; $1,000,000 12.99 $76,982
seminar/research on sleep apnea; fatigue monitors; and edge lining/tactile edge
lining
Installing 16 new pedestrian traffic signals* $536,010 6.36 $84,278
Promotion of wearing of protective headgear by passenger $550,000 579 $94,99]
Installing 57 new traffic signais* $3,715,494 37.34 $99,504
Converting 20 cross intersections to T-junctions* 3497459 397 $125,305
A package of speed counter-measures* $1,150,000 8.38 $13172312
Installing 53 roundabouts* $1,498,487 10.87 $137.855
Modifying 49 traffic signals* $1,754,960 12.48 $140,622
A package of motor cycle counter-measures $278,000 1.97 141,117
A package of alcohol counter-measures™ $1,500,000 8 $187,500
Fitting of an ignition interlock as a condition of relicencing for all convicted 54,680,000 24.77 $188,938
drivers for 6 years
Training for responsible serving of alcohol in licenced premises $9,247,000 40,7 $227,199
Regulation to forbid carriage of passengers of persons not seated in approved
car seats in load areas $550,000 2.16 §$254,630
Increasing the legal drinking age from 18 to 21 years $2,000,000 7.2 $§277.778
A bicycle safety publicity campaign $50,000 0.13 3384615
44 new channelisations* $2,759,082 7 $394,155
Night time curfew for drivers in the first year of driving $1,400,000 333 $420,42¢
Traffic signal installations at 4-leg intersections in Victoria* $12,965,067 29 $447.071
A $20 rebate to encourage the purchase of child seats $232,000 0.36 $644,444
46 accident blackspot treatments* $5,443,260 8 $680,408
Zero blood alcohol limit for all motorcyclists $2,300,000 33 $696,970
A package of redlight camera counter-measures®* $2,200,000 2.82 $780,142
A speed management program involving publicity to support enforcement and $48,646,930 54 $900,869
inform on speed zoning review
A television and other media advertising campaign* $18,000,000 15.59 $1,154,586

* Non-Australian studies
t Contains evidence of effectiveness in original study

Source : Modified from Table A4.5 p. 71 (FORS 1995)
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Table 2.2: Ranking of intervention programs with net savings : ranked by lives saved

[ntervention Description Tatal cost Net cost Ran:aszsivcs
A fatigue tactile edge lining project (a 100mm wide, intermittent $5,000,000 (310,525,133} 1
raised section thermoplastic located along edge of both sides of
roadway
Mandatory bicycle helmet use legislation in larael $23,358,503 (336,757,571} 2
A speed management program invelving publicity to support $48,646,930 ($39,374,128) 3
enforcement and inform on speed zoning review
Installing 57 new traffic signals $3,715,494 ($14,830,424) 4
Legalising footpath cycling $1,250,000 ($3,120,000) 5
A television and other media advertising campaign $5,173,056 {$4,336,584) 6
A fatigue edge lining project including : a publicity campaign; $1,000,000 ($229,556) 7
seminar/research on sleep apnea; fatigue monitors; and edge
lining/tactile edge lining
Modifying 49 traffic signals $1,754,960 ($4.445,381) 8
Installing 53 roundabouts 51,498,487 ($3,902,181) 9
A package of speed counter-measures* $1,150,000 ($148,405) 10
46 accident blackspot treatments in Victoria $5,443,260 ($2,249,103) i1
44 new channelisations $2,759,082 ($600,150) 12
Installing 16 new pedestrian traffic signals $536,010 ($2,624,142) 13
Converting 20 cross intersections of T-junctions $497,459 ($1,476,255) 14
46 projects involving installation of safety bars along roads £149,579 ($899,223) 15
A package of motor cycle counter-measures $278,000 ($68,827) 16
A bicycle safety publicity campaign $50,000 (336,140) 17

* Non-Australian studies

Source : Modified from Table A4.4 p. 69 (FORS 1995)

2.5 Some Examples of European Good Practice

This section gives a list of tables prepared by the European Union Road Federation
(ERF,2002) for dealing with safety problems on urban roads and inter-urban roads.

The problems include : speeding, conflicts between vehicles and pedestrians,
dangerous turning movements, and vehicle run off the road.
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