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Agenda…

1. VRS Design – Relevant Standards
• 03034 / 03036 / 03079

2. Principles
• Forgiving Roadsides
• Hazard Mitigation
• Defined Hazards
• Hazard Ranking
• Clear Zone
• Terrain Class
• Length of Need

3. VRS Risk Assessment



Relevant Standards…

Before We Start…

• You won’t be necessarily designing VRS for this Fencing 

Retrofit Programme…

• You will be assessing and referring locations which require 

VRS design or hazard mitigation to TII for design / 

implementation under other programmes…

• VRS should only be designed by those who have completed 

the TII VRS Designer Training Course



Relevant Standards…

DN-REQ-03034:
Safety Barriers [2015]

[2019 - Design of Road Restraint Systems (Vehicle & 
Pedestrian)

DN-REQ-03079:
Guidance for Retrofitting VRS on the 
Single Carriageway National Road 
Network [2017]

[2019 - Design of Road Restraint Systems for 
Constrained Locations (Online Improvements, 
Retrofitting and Urban Settings)]

DN-GEO-03036:
Cross Sections & Headroom [2017]

[2019 - Cross Sections & Headroom]

• Forgiving Roadsides
• Hazards
• Clear Zone
• Terrain Classes
• Risk Assessment

• Hazards
• Hazard Ranking
• Operational Speeds

• Clear Zones v 
Operational Speeds

• Risk Assessment

• Forgiving Roadsides • Forgiving Roadsides
• Hazards
• Clear Zone
• Terrain Classes

Current Version…
Expected
2019 Revisions…



(relevant to Fencing Retrofit)

VRS Design Principles… Forgiving Roadsides



VRS Design Principles… Hazard Mitigation

a. Remove

b. Relocate

c. Re-design hazard (e.g. passive)

d. Revise road layout or cross section to 
lower risk

e. Reduce Impact Severity (e.g. breakaway 
features, flush profiles)

f. Provide suitable barrier



VRS Design Principles… Defined Hazards

Embankment Slope Cut 
Slope Trees

Sign 
Posts

Lighting 
Columns

Water 
Features

Linear 
Hazards

Fixed 
Obstacles

Fixed 
Obstacles

Culverts / 
Headwalls



Defined Hazards (contd)…
VRS Design Principles

All fences with rails even if used as road boundary = Hazards



Defined Hazards (contd)…
VRS Design Principles

New CC-SCD-320 & CC-SCD-321 – Timber post and 
strained wire mesh fence



VRS Design Principles… Hazard Ranking



VRS Design Principles… Clear Zone

 Width of traversable 
land to be clear of 
unprotected hazards

 Measured from the 
nearest edge of 
trafficked lane

 May include the road 
boundary and land 
beyond

 Influenced by speeds, 
horizontal curvature, 
and terrain profile



Clear Zone (contd)…
VRS Design Principles

DN-REQ-03034 Table 4/1 – Required Clear Zone Widths



Clear Zone (contd)…
VRS Design Principles

Straight 
(or >1000m 

Radius)

800m 
Radius

600m 
Radius

Straight 
(or >1000m 

Radius)

800m 
Radius

600m 
Radius

CZ = 6.5m CZ = 7.7m
CZ = 
8.8m

CZ = 10m CZ = 14.9m
CZ = 
20m

85km/h

120km/h



Clear Zone (contd)…
VRS Design Principles



Terrain Class (contd)…
VRS Design Principles



Terrain Class (contd)…
VRS Design Principles

≤ 1:5

> 1:5 & ≤ 1:3

> 1:3



Terrain Class (contd)…
VRS Design Principles

≤ 1:2

> 1:2



VRS Design Principles… Length of Need

>> The length of a barrier which provides the full level 
of protection required for a particular hazard <<



Length of Need (contd)…
VRS Design Principles



Length of Need (contd)…
VRS Design Principles



Length of Need (contd)…
VRS Design Principles

A terminal is not part of a 
barrier’s Length of Need



Length of Need (contd)…
VRS Design Principles



VRS Risk Assessment 

Procedure…

• Used by Designers to assess risk
• Involved Designers’ professional judgment
• Aids decision to provide or omit VRS



Risk Assessment Procedure…

1. Is hazard within clear zone? Mitigate?

2. Rank the hazard (App D)

3. Calculate sinuosity

4. Assess collision rate threshold

5. Assess risk of vehicle leaving the road (sinuosity & collision rate 
ranking)

6. Assess overall risk rating

7. Undertake site survey to confirm VRS needed



Risk Assessment Procedure…

1. Clear zone

2. Rank hazard

3. Sinuosity

4. Collision Rate

5. Assess risk 

6. Risk rating

7. Site survey

Is it a hazard?

• Physical 
obstruction? List 
in Ch.3 of 03034

• May result in 
injury to 
occupants of 
errant vehicle?

Within Clear 
Zone?

• Width to be kept 
clear of hazards

• Table 4/1 of 03034

• Speed, geometry

Hazard 
Mitigation?

• Remove?

• Relocate?

• Redesign?

• Revise layout?

• Reduce impact 
severity?



Risk Assessment Procedure…

1. Clear zone

2. Rank hazard

3. Sinuosity

4. Collision Rate

5. Assess risk 

6. Risk rating

7. Site survey

Assuming hazard 
cannot be 

mitigated…

Assess hazard
ranking from 
Appendix D of 

03034

as

(VH), H, M, L



Risk Assessment Procedure…

1. Clear zone

2. Rank hazard

3. Sinuosity

4. Collision Rate

5. Assess risk 

6. Risk rating

7. Site survey

• Calculate Sinuosity on the approach to a hazard

• Minimum approach length to the hazard 
considered shall be 200m



Hazard located on or at the end of 
a horizontal curve

Hazard located on straight beyond a 
horizontal curve but within the 
Desirable Minimum SSD

Hazard located on straight
beyond horizontal curve and beyond 
the Desirable Minimum SSD



High (H)

Sinuosity Index > 1.02

Low (L)

Sinuosity Index < 1.004

Medium (M)

1.004 ≤ Sinuosity Index ≤ 1.02



Risk Assessment Procedure…

1. Clear zone

2. Rank hazard

3. Sinuosity

4. Collision Rate

5. Assess risk 

6. Risk rating

7. Site survey

Collision Rates 
available from TII 
and data.gov.ie
(KML)

• Above Expected

• Below Expected

• Twice Above

• Twice Below

Twice Above Expected Collision Rate = High (H)

Above Expected Collision Rate = Medium (M)

Below & Twice Below Expected Collision Rate = Low (L) 



Risk Assessment Procedure…

1. Clear zone

2. Rank hazard

3. Sinuosity

4. Collision Rate

5. Assess risk 

6. Risk rating

7. Site survey

Using both Collision Rate Ranking and Sinuosity 
Ranking, use matrix to determine the risk of the 
vehicle leaving the road…



Risk Assessment Procedure…

1. Clear zone

2. Rank hazard

3. Sinuosity

4. Collision Rate

5. Assess risk 

6. Risk rating

7. Site survey

Using Risk of Vehicle Leaving the Road and
Hazard Ranking, determine Overall Risk Rating…



High VRS required (or hazard to be mitigated).

Medium If hazard within 2m of c/w edge, provide VRS (or 
mitigate).

If hazard ≥ 2m from c/w edge, Designer to assess 
hazard level and risk of vehicle leaving the road on 
site and determine if VRS required.

Low VRS is not required.

Interpreting Overall Risk Rating…



Risk Assessment Procedure…

1. Clear zone

2. Rank hazard

3. Sinuosity

4. Collision Rate

5. Assess risk 

6. Risk rating

7. Site survey

Designer visits the site as part of the risk 
assessment procedure to confirm the need or 
otherwise for VRS at all hazard locations 
considered. 



Thank You


