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Infrastructure intervention for road safety improvement

According to OECD:

Integrated programs on road safety aiming to reduce

accident severity should focus on
several traffic system elements

namely by aiming at the road environment characteristics to

the intended road uses.
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Infrastructure intervention for road safety improvement

Better safety results may be achieved with:

» Safety area diagnosis to identify the places with greater road
Influence on accident occurrence or the primer factors associated
with the road.

» Safety analysis on each selected locations elected for intervention.

» Selection of appropriate safety measures and safety monitoring of
the corrected sites.

e Evaluation of results.
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Infrastructure intervention for road safety improvement

Efficiency evaluation results of selected types of road correction (UK)

Change in the average annual

. - Interventions number of personal injury Average investment
«1832 interventions between 1993

Type Number (%) Number (Euro) Sl year(g/c;;urn el

d 1 9 9 9 b I I th I t . Cycle track 12 -65 3.79 95535 444

an y O Ca au O rl I eS In an area 10 -A7 2.58 128088 225

In an itinerary 69 -46 1.68 36206 520

. L’grlcegﬁg:;”g ENEHE 63 -49 1.48 63973 260

e | nvestm e nt fl rSt ye ar rate Of Intersections with signals 159 -37 1.35 56857 266

In curves 265 -54 1.12 17366 722

In roundabouts 164 -35 1.03 65410 176

return rates above 100% (only —mewss A

Outside intersections

0 (general) 398 -29 1.05 44142 266
O n e Case u n d e r to 2 O O /0) . Intersections without signals 468 -37 0.90 19267 523
Average
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Infrastructure intervention for road safety improvement

Change in the average annual

Interventions number of personal injury Average investment
accidents

Type Number (%) Number (Euro) Ist year(g/eo;urn rate

Cycle track 12 -65 3.79 95535 444

In an area 10 -47 2.58 128088 225

In an itinerary 69 -46 1.68 36206 520

Traffic calming outside 63 -49 1.48 63973 260

intersections

Intersections with signals 159 -37 1.35 56857 266

In curves 265 -54 1.12 17366 722

In roundabouts 164 -35 1.03 65410 176

Pedestrian crossings 250 -32 0.97 44083 246

Outside intersections 398 29 1.05 44142 266

(general)

Intersections without signals 468 -37 0.90 19267 523

Average
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Infrastructure intervention for road safety improvement

LCEM (low cost engineering measures) offer very good
benefit/cost relations, because their selection takes into account:

« The main type of accidents occurring at the treated site, which
frequency or severity are intended to decrease

That the measures will not have undesirable effects either on the
efficiency of traffic operation or on environmental issues.
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Low cost engineering measures

 Rumble strips

o Traffic signs
e Roadside improvement

« Anti-skidding pavement surface layer
* Improvement of sight conditions

« Traffic channelization

e Traffic control devices

 Road lights
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Low cost engineering measures

 Rumble strips

According to some studies, the
application of rumble strips on

rural areas has been associated
with 20 to 60% In the number of
accident reductions
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Low cost engineering measures

*Traffic signs

With road markings, accident
reductions of 10 to 40% may be

achieved.
Marker posts may result in 30 to
40% accident reductions.
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Low cost engineering measures

*Roadside improvement

 40% accident reduction may be achieved with the reduction of
side slope grade

» 22% average reduction on personal injury accidents obtained by
a slope reduction of 1:3to 1:4

» 42% average reduction on personal injury accidents obtained by

a slope reduction from 1:4 to 1.6

e 25% to 30 % accident reduction Is associated with the
application of safety barriers on rural road medians

« 20% to 60% accident reduction may be achieved with the
construction of paved shoulders
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Low cost engineering measures

«Anti-skidding pavement surface layer

A 30 to 40% accident reduction was
reported with the application of an

anti-skidding layer on the approach
to intersection on high speed road.
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Low cost engineering measures

sImprovement of sight conditions

Several studies reached the same
conclusion: accident rates grow
proportionally to small decreases in visiblility
distance. A 10 to 60% accident reduction

was obtained by the Iimprovement of
visibility conditions, with relation to head-on
collisions and lateral collisions on turning
movements.
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Low cost engineering measures

eTraffic channelization

Traffic  channelization measures may

contribute to reductions (15% to 57 %) in the
number of personal injury accidents.
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Low cost engineering measures

eTraffic control devices

The application of traffic control signals at
four leg junctions may lead to a 30%
reduction in personal Injury accidents, and

35% on property damage only accidents. A
45% reduction on the accident number may
be achieved with the installation of general
traffic control devices.
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Low cost engineering measures

*Road lights

In rural roads, the installation of lighting on
unlit roads may lead to a 64% reduction In

the number of fatal accidents (20 to 50% of
total accident reduction).
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Coordinated interventions in special cases

eHorizontal curves

e|Intersections

Urban areas
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Uniform vertical signs and horizontal
markings (with retroreflective materials)
may allow for 50% accident reduction.

Changing the Intersection Ilayout +
signals Installation a 48% accident
reduction can be achieved.

A 75% accident reduction was achieved

with gateway treatments in large villages
on trunk roads of the United Kingdom.
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Examples of the application of low cost engineering measures in Portugal

EN 6: Algés - Cascais IP 5: Sarnada — Vilar Formoso
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Examples of the application of low cost engineering measures in Portugal

IP5

ENG
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Examples of the application of low cost engineering measures in Portugal

Engineering measures:

— a harrow median with high curb

— a new pavement layer on dangerous curves
— changes in speed limits

— new speed-actuated traffic signals
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Examples of the application of low cost engineering measures in Portugal

Control zone:

o Part of EN125 (Faro), since it presents similar characteristics to
ENG, before the intervention.

Traffic volumes:

* Both roads were affected by the construction in their vicinities of

new motorways, inducing traffic redistribution. This effect was duly
considered.
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Examples of the application of low cost engineering measures in Portugal

Statistical study of accident data:

Regression to mean was taken into account through the use of
Abbess estimator for accidents expected number, which
mitigates the bias effect
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Examples of the application of low cost engineering measures in Portugal

Statistical study of accident data (cont)

Time trends associated with accident occurrence were considered
In control zone choice, in order to verify that the resemblance
between the development of accident frequencies over time was
similar in both roads.

The traffic volume changes included In the statistical study were
taken into account for accident prediction. A power of 1.102,
(Accidents o ADT1.102), resulting from a previous study, was
considered.
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Examples of the application of low cost engineering measures in Portugal

Results:

Driver behaviour: A 19 km/h average speed reduction was observed at the

corrected section.

Accidents:

Injury Serious and fatal Head-on

accidents accidents collisions
ENG6
km 3,2 to 6,9 (intervention zone) -62% -82% -94%
EN125 — Control group
km 97,0 to 103,4 and 107,4 to 113,9 -7% -21% -9%
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Examples of the application of low cost engineering measures in Portugal

Injury Serious and fatal Head-on
accidents accidents collisions
ENG
km 3,2 to 6,9 (intervention zone) -62% -82% -94%
EN125 — Control group
km 97,0 to 103,4 and 107,4 to 113,9 -7% -21% -9%
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Examples of the application of low cost engineering measures in Portugal

LCEM application in IP5

Characteristics:

 single carriageway trunk road

e with two lanes

The application of LCEM was subsequently complemented
with severe law enforcement actions aiming at driver
behaviour improvements (LCEM+SE).
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Examples of the application of low cost engineering measures in Portugal

Engineering measures (most important):
e Speed limit change from 100km/h to 90 km/h;

Construction of edge rumble strips;

Suppression of overtaking zones in the most dangerous sites;

Curves signalization through a specific criteria;

Mandatory use of daylight running lights;

e Application of delineators at the centre line in the approach to
interchanges near curves;

 Installation of signs requiring 50m minimum distance between heavy
trucks in descending lanes of zones with an additional climbing lane.

Young Researchers Seminar 2005 ~— a1 4



Examples of the application of low cost engineering measures in Portugal

Results:
e Lower speeds under night conditions, on difficult road curves, but had

no such effect at daylight hours.

* Reductions in average speeds
« LCEM: -11 km/h and -5km/h.

e LCEM+SE: 17km/h (from 107 km/h), and 20km/h speed reduction
In terms of percentile 85 (from 130 km/h).

e General driver behaviour:
 The average distance to the right edge line was reduced
« Specific measures related with truck had no quantifiable effect.
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Examples of the application of low cost engineering measures in Portugal

Results (cont):

Safety analysis

» 18% of accident risk reduction (after a period of one year)

e 46% reduction in fatalities
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Conclusions

Systematic application of LCEM

Indicators from LCEM experience allow to conclude that its
systematic application may lead to a fast, economically efficient
and significant casualty improvement.

However, one must take into account that its specific effects
may vary with each country contexts.

Therefore systematic evaluation of results should be made In
each country.
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