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Part D. Summary of experience on road safety measures

(CMFs)
For each road safety measure (CMF), included in the following

table, based on your experience, please fill in the appropriate
boxes (high / low) regarding the:

V' Need to implement the road safety measure in your country's
road network;

V' Avalilability of assessment of measure / CMF,;

V Transferability of safety effect (i.e. if the measure is assessed
In a different location, will the safety effect be similar and
therefore transferable to your country?).
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ON RoAD SAFETY MEASURES / CMFs

MOTORWAYS:. DIVIDED FREEWAYS(without at grade

intersections) NEED AVAILABILITY | TRANSFERABILIT
Countermeasure - CMF HIGH | LOW | HIGH | LOW | HIGH | LOW

Realignment (of road segments) 18.8% | 81.3% | 26.7% | 73.3% | 54.5% | 45.5%

Rectangular rapid flashing beacons 21.4% | 78.6% | 7.1% 92.9% | 455% | 54.5%

Dynamic feedback speed signs 333% | 66.7% | 40.0% | 60.0% | 63.6% | 36.4%

Landscaping and vegetation 35.3% | 647% | 143% | 857% | 63.6% | 36.4%

Audible road markings 471% | 52.9% | 357% | 643% | 81.8% | 18.2%

Sight distance and sight obstructions 61.1% | 38.9% | 214% | 786% | 63.6% | 36.4%

Animals and wildlife related safety treatments 25.0% | 75.0% | 15.4% | 84.6% | 30.0% | 70.0%

Advanced warning devices/signals/beacons 62.5% | 375% | 26.7% | 73.3% | 72.7% | 27.3%

High friction treatments (including anti-skid/slip) 733% | 26.7% | 429% | 57.1% | 63.6% | 36.4%

Skid resistance (in general) 64.7% | 353% | 40.0% | 60.0% | 63.6% | 36.4%

Effects of Friction on Motorcycle Crashes 21.4% | 78.6% | 154% | 84.6% | 36.4% | 63.6%

Variable message signs 58.8% | 41.2% | 43.8% | 56.3% | 63.6% | 36.4%

Complete tables are available #ittp://www.practproject.eu/
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MOTORWAYS & DIVIDED FREEWAYS (without at grade intersections) NEED AVAILABILITY | TRANSFERABILIT Need*Avail
Countermeasure - CMF HIGH LOW HIGH
Workzones 86% 62% 56% 53%
Roadside features - clear zone width 73% 71% 55% 52%
High friction treatments (including anti-skid/slip) 71% 62% 70% 44%
Curvature 71% 62% 70% 44%
Number of lanes 67% 42% 67% 28%
Effect of traffic (volume/capacity - % trucks & buses) 67% 51%
Sight distance and sight obstructions 65% 50%
Roadside features - presence of a barrier 65% 35%
Roadside features - crash cushions 65% 35%
Skid resistance (in general) 63% 57% 70% 36%
Roadsidefeatures - useof passivelysafe structures(tested accordingto
EN 12767) 63% 73% 64% 46%
Automated speed enforcement (section or average) 63% 60% 64% 38%
Advanced warning devices/signals/beacons 60% 71% 70% 43%
Roadside features - replacement of barriers terminals with crashwor
terminals 60% 69% 73% 42%
Effect of ramp entrance/exit (distance to the analysed section) 57% 50% 43%
Variable message signs 56% 60% 70% 34%
Rumble strips 56% 60% 73% 34%
Lane width 54% 67% 67% 36%
Shoulder Width 54% 67% 67% 36%
Median Width 54% 40%
Roadside features - motorcycle protection devices 50% 38%
Superelevation (cross slope) 50% 50% |
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MOTORWAYS & DIVIDED FREEWAYS (without at grade intersect

ons)

NEED

AVAILABILITY

TRANSFERABILIT Need*Avalil

Countermeasure - CMF

Roadside features - barrier class

Audible road markings

Landscaping and vegetation

Roadside features - embankment slope

Lighting

Longitudinal grade

Dynamic feedback speed signs

Effects of Friction on Motorcycle Crashes

Realignment (of road segments)

Animals and wildlife related safety treatments

Rectangular rapid flashing beacons

LOW

35%
27%

32%

32%
21%
23%

16%
19%
14%
17%
14%
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TWO-LANE, TWO-WAY RURAL ROADS NEED AVAILABILITY | TRANSFERABILIT Need*Avail
Countermeasure - CMF LOW HIGH

Roadside features - presence of a barrier 69% 73% 55%
Sight distance and sight obstructions 62% 55% 48%
Roadsiddeatures - useof passivelysafe structures(tested accordingto

EN 12767) 67% 73% 52%
Shoulder Type (paved/unpaved) 67% 56% 52%
Shoulder Width 64% 56% 49%
Workzones 63% 60%
Roundabouts 70% 31%
Realignment (of road segments) 71% 62% 73% 44%
Lane width 71% 67% 60% 48%
Intersection Left-turn lanes 71% 64% 64% 46%
High friction treatments (include anti-skid/slip) 69% 70% 67% 48%
Curvature 69% 64% 56% 44%
Effect of traffic (volume/capacity - % trucks & buses) 69% 57%
Roadside features - replacement of barriers terminals with crashwor

terminals 69% 57%
Rumble strips 69% 67% 64% 46%
Audible road markings 67% 64% 70% 42%
Roadside features - barrier class 67% 67% 53%
Longitudinal grade 64% 73% 60% 47%
Intersection Lighting 64% 71% 60% 46%
Driveway density (frequency of accesses) 63% 55% 47%
Passing Lanes (overtaking lanes) 60% 64% 67% 38%
Friction (in general) 58% 45%
Advanced warning devices/signals/beacons 57% 43%
Raised islands and pedestrian refuge islands 57% 44%
Roadside features - embankment slope 56% 38%
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TWO-LANE, TWO-WAY RURAL ROADS NEED AVAILABILITY | TRANSFERABILIT Need*Avail
JCountermeasure - CMF HIGH LOW HIGH
Automated speed enforcement (section or average) 56% 67% 73% 38%
Segment Lighting 54% 64% 60% 34%
Intersection Righ-turn lanes 54% 67% 56% 36%
Variable message signs 53% 60% 45%
Dynamic feedback speed sign 50% 70% 29%
Roadside features - motorcycle protection devices 50% 50% 50%
Intesection skew angle 50% 56% 36%
Signal timing (including optimizing and re-timing intervals) 33%
Landscaping and vegetation 42%
Right-in, right-out designs (channelization to prevent left turns) 46%
Roadside features - crash cushions 39%
Bicycle treatments - Bicycle lanes 33%
Superelevation (cross slope) 38%
Effects of Friction on Motorcycle Crashes 32%
Rail crossings at-grade 23%
Two-way left turn lanes (central lane used dedicated for left turns) 25%
Animals and wildlife related safety treatments 26%
Sharrows (bicycle shared lane markings on travelled lanes) 28%
J-tumns/restricted crossing u-turn intersections 22%
Kerb extensions (also called bulb-outs or bump-outs) 23%
Bicycle treatments - Effect of rumble strips on bicycles 29%
Rectangular rapid flashing beacons 16%
Bicycle treatments - Bicycle loops 17%
Bicycle treatments - Bicycle boxes 15%
Countdown signals or signs 8%
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G A LIST OF CMIFs TO BE

INVESTIGATED IN DETAILS

92 DIFFERENCMFRELATED TO THE FOLLOW
AREAS

AFreeway segments

ASpeed change lanes

ARamp segments

ACrossroad ramp terminals
ARural road segments {Ray 2lane)
ARural road intersections
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INVESTIGATED IN DETAILS

CMF type 1 Freeway segment - Horizontal curve HSM & Questionnaire
CMF type 2 Freeway segment - Lane width HSM

CMF type 3 Freeway segment - Inside shoulder width HSM

CMF type 4 Freeway segment - Median width HSM

CMF type 5 Freeway segment - Median barrier HSM & Questionnaire
CMF type 6 Freeway segment - High volume HSM

CMF type 7 Freeway segment - Lane change HSM

CMF type 8 Freeway segment - Outside shoulder width HSM

CMF type 9 Freeway segment - Shoulder rumble strip HSM

CMF type 10 | Freeway segment - Outside clearance HSM

CMF type 11 Freeway segment - Outside barrier HSM & Questionnaire
CMF type 12 Freeway segment - Workzones Questionnaire
CMF type 13 Freeway segment - Roadside features - clear zone width Questionnaire
CMF type 14 z:iadei:% segment - High friction treatments (including anti- Questionnaire
CMF type 15 Freeway segment - Number of lanes Questionnaire
CMF tvoe 16 Freewgy segment - Effect of traffic (volume/capacity - % trucks & Questionnaire
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CEDR Call2013: Safkty

CMF name & description:
CMF type 11: Freeway segment - Qutside barrier

Mumber of studies:
1 {4 CMFs depending by crash type and severityl, 2 (3 CMFs depending by crash type).

Mumber of studies by methodology:
(1) Not specified (HEM], (21Full Bayes.

Mumber of studies by country:
(1) US4, [2) lealy

Meanvalue of estimates:
{1} nfa, (2)0.81

Range of estimates:
1) nfa (CMF formula) {2) 0.67 —0.98

Earliest year of accident data used in studies:
{1} Notspecified, (2} 2002

Latest year of accident data usedin studies:
(1} Mot specified, (2} 2003

Comment onthe state of the literature:
The CMF formula included in HEM is applicable to freeway segment and ramps. The second study
proposes the benefit by the installotion of new barriers

List of studies estimating CMF:
AASHTO [2014). Highway Safety Monua! (supplement), First Edition, American Association of State
and Highway Transportation Officials.

Cafiso, XAgosting, Persaud (2013). Investigating the influence on safety of retrofitting ltalion
motonways with barriers meeting a new EU stondard.

DISLAIMER: This is the PRACT project deliverable and not an official CEDR Publication. If a
CEDR publication will be issued this will be posted on the CEDR website (www.cedr eu) and

it could be an amended document as compared fo this project Deliverable.

CEDR Transnational Road Research Programme
Call 2013: Safety
£ a)
CEDR
Y oo,

Canfarsnee of Eurogean
Directors of Reads

funded by Germany, Ireland, UK
and Netherlands

PRACT
Predicting Road ACcidents -
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Data Sources
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CMEs have beenrapplied mPRACT

V  EmpiricalBayesBefore-After (compares the
crashes @ a given site before and after a givel

treatment iIs applied);

V  Cross sectional [Negative Binomial Models]:
compares the crashes expected In sites with al
without a given feature by estimating the
Influence of the feature In the total expected
crashes)
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