Safety Barriers - Design and
Installation Developments and Pitfalls

Alastair de Beer
Project Manager (Safety)
National Roads Authority

NRAW

AtUd thhN Gnta
Sl Heeide Autho rity




CE Marking for a barrier kit does NOT mean that the
barrier system is a fully compliant installation.

NRA will maintain a list of CE marked barriers for
designers to obtain information on available systems

NRAW

AUd um Béithre Naisitnta
lF\]Ah}




Pre-Construction Checklist




Do you need a barrier (could the obstruction be removed
or made passively safe)

3.9  Hazard mitigation measures shall be considered by the Designer prior to designing a safety barrier.
A safety barrier shall only be introduced if the hazard cannot be mitigated. The mitigation measures
for hazards within the Clear Zone are listed below 1n order of preference:

)
b)

)

d)

Remove:
Relocate;

Re-design the hazard to reduce the risk to road users e.g. mtroducing a passively safe sign
post;

Revise the road layout or cross-section to lower the risk, e.g. increase the width of the hard
shoulder, improve the road alignment, etc..

Reduce impact severity (e.g. by using a breakaway feature or by setting a culvert flush with
the existing ground):

Provide a suitable safety barrier.
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Introduction of Chapter 8

> A new Chapter 8
has been added to
NRA TD 19 1o
include a risk
assessment
procedure for
schemes involving
online realignment
on National Roads.

NRA DESIGN MANUAL FOR ROADS AND BRIDGES

8. RISK ASSESSMENT PROCEDURE FOR
SCHEMES INVOLVING ONLINE
REALIGNMENT ON NATIONAL ROADS

General

81  To sasess the need for 5 safery bamer co s
wheme wvolving celme meabpnmest, 8 ik
assessment procedure shall be undertaben by the
Deupner an descnbed m sectioms 82 1o 817
bedow

Rtk Assesument Procedure

81 As pan of the mik svessment proceduse the

design vage.

83 The Dessgner chall udertake the following
procedue for all hazards and recced ot in the nak
asseviment sheet

a)  Ewablish if the bazed i withia the
clear 2one and if i can be mitigated;

b)  Rank the bazard as pes Appendix D,

€ Calculate the umnouty of that wctics
of road,

d)  Assess the collmon rate threshold for
that nectson of road,

€)  Assens the nak of & vehscle leaving
e road based on wmcuty raking
and collisson rate rnkng.

) Assess the ovenall sk ratng.

g} Undemake a wte survey to confirm
the oeed for a sadety barner

84 The risk sssessment stages described above
are explaned @ move detar] i sectioem 850 817
bl

Hazard Location and Ranking

85 The Despner whall establih of the hazad 12
located wathn the clear zome m accordance with
Chiaper 4

86 Where posible harmds shall be mutigated
a5 described i paragraph 3.9,

8.7 If the harwd cannct be matipated the
Diesugmer sball assess of the hazard ranlang v bigh
medum o low ming the suggested Bazard
maoking vywem mchesded @ Appendix D oand
record it in the nak assesument sheet

88  The smmosity of & rosd is defined a8 the
actual section length befween two pomts ca 2 road
divaded by the whomen path betwesn them (e
Bpae 81} The umsouity mdex shall be
caleulsted by the Designer 31 follows

Sinuosity Index (5}

- Actual section length between A and §
Shortest path between A and B

Figure $1 Sinvesiry Index

89  The vimonity index shall be calculsied by
the Desgner ca the approach 1o 8 hazad as set
out below (in all caves the s appuoach
length to the hazard conssdered shall be 200m)

Mareh 2013
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Purpose of Safe'rsé Barrier

Risk Assessment Procedure

To assess the need for a safety barrier on a scheme
involving online realignment.
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Risk Assessment Procedure

Steps

The Designer shall undertake the
following risk assessment procedure for
all hazards and record it in the risk
assessment sheet:

> Establish if hazard within the clear
zone and can be mitigated;

> Rank the hazard - new Appendix D of
NRA TD19;

» Calculate the sinuosity of that section
of road;
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Risk Assessment Procedure

Steps

> Assess the collision rate
threshold for that section of
road;

» Assess the risk of a vehicle
leaving the road based on
sinuosity ranking and collision
rate ranking;

» Assess the overall risk rating;

» Undertake a site survey to
confirm the need for a safety
barrier.
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Risk Assessment Sheet

The Designer shall complete a risk assessment sheet
using the new layout included in Appendix C of NRA
TD 19.

N R W Risk Assessment Sheet for Safety Bamiers Date: X/X/XX Completed By: X

National Roads Authority Location ID/Description:
Site Survey Conducted (Y/N): Y

e | oy [.@ | ® Bemleito be
Hazard I:Euml Hﬂu&:e H{l} Sinuosity ﬂ}. Collisi Collisi E;lknf: 0 Di;h.nul Installed g for Installing / Not
Start and Eod Co-ordinates [ Creer| Hazad be || Hazand || ndex ) Stmmosity | 50 0 S B 8 | Wehicle || oo Bazaad| QYN Sek |5y e oo
Zone (Y/N)| Mitigated? | Ranking |  (5I) Ranking Threshold | Ranki Rati (m) |and End Co-
Road ordinates
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Hazard Definition

A hazard is any physical obstruction which may, in the event of
an errant vehicle leaving the carriageway, result in significant
injury to the occupants of the vehicle.
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Hazard Categories

» Chapter 3 of NRA TD 19
gives the types of
hazard which present a
significant risk to an
errant vehicle.

Categories of hazards

include side slopes, fixed |
objects, water and linear |
hazards e.g. roads, |
railways.
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Hazard Categories

» New/Updated fixed objects within the Clear
Zone considered as hazards requiring
mitigation (par 3.17):

0 Wooden poles/ posts with cross-sectional
area > 25,000mm2 that do not have
breakaway features

o Timber posts and rail fences if not being
used as a road boundary

0 Drainage items, such as culvert headwalls
and transverse ditches that are not
detailed to be traversed safely
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Hazard Mitigation

Hazard mitigation
measures  shall  be
considered by  the
Designer  prior  to
designing a  safety
barrier.

A safety barrier shadll
only be introduced if
the hazard cannot be
mitigated.
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Hazard Mitigation

Where possible hazards shall be

mitigated as follows in accordance with
Par 3.9:

> Remove;
> Relocate;

» Re-design the hazard to reduce the
risk to road users e.g. intfroducing a
passively safe sign post;
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Hazard Mitigation

» Revise the road layout or
cross-section to lower the |
risk, e.g. increase the width|
of the hard shoulder, o
improve the road
alignment, etc;

» Reduce impact severity e.g.
by setting a culvert flush
with the existing ground:;

» Provide a suitable safety
barrier.

NRA\\

AtUd thhN
IR 1ds Autho




Hazard Ranking

APPENDIX D: HAZARD RANKING

Hazard Ranking Hazard Description
*  Lighting Colunms that are not passively safe
*  Tubular Stee] Signposts =80mm diameter by 3 dmm thick, or
equivalent strength.
* Wooden Poles or Posts with Cross Sectionl Areq - 25,000mm” that
do not have breakaway featuras
*  Trees having a ginth 175mm Or more measured at 1m above the
ground.
¢ Concrete posts with Cross Sectional Area - 15.000mm?,
*  PlayzoundsMomments and other locations of high socio-economic
value.
* Water of likely depth - 0 6y,
High *  Bndge Pamapets, Bridge Piers, Abutments, Railing Ends. Gantry Legs
*  Location where emrant vehicle Ay encroach ento road railway which
£rosses or nms parallel to zoad.
¢ Substatial fixed ohjects e g walls extending above the gronnd by

If the hazard cannot be
mitigated the DeS|gner.' S.h.a”
assess if the hazard ranking is:

» High
» Medium

> Low

using the new suggested l'!azar'd
ranking system included in .‘rh.e
new Appendix D and record it in
the risk assessment sheet.

more than 150mm with projections or recesses - 100mm and running
Pparallel to the road

*  Underbridges or retaining walls =0 5m high Supporting the road.
where a vehicle Parapet or vehicle/pedestran Parapet of the required
performance class is not provided

Buildings in danger of collapse.

Industrial sites with potential for explosion o chemical spill.
Rock cutting with roug 3

face

.
.
*  Steep Embankment Slopes, steeper than 1.2 and =0.5m height

Embankment Slopes between 1.2 and 1:3 (inchusive) and =2m height,
Slapes to ditches.
Drainage Items such ag culvert headwalls and Dansverse ditches that
are not detailed to be traversed sa;

*  Hazardous topographical features beyond the road b » but
within the walﬁthg;:pﬁned in Table 4‘:’?’ ey

*  Single cross culvert opening exceeding 1000mm measwred paralle] to
the direction of travel

= Culvert Approximately parallel to the roadway that has an opening
exceeding 600mm measured Perpendicular to the direction of travel

*  Steep sided cuttings or earth bunds (steeper than 1-2) within the clear
zome.

* Multiple cross culyert openings exceeding 750mm each. measured
parallel to direction of travel

*  Linear Vditches alongside the scheme.

*  Timber post and rail fences when 1ot bemng used s a road boundary.

* _ Environments] Barriers.

*  Shallow Slopes. between 13 ang 15 madient and =6m in height

*  Substantial fixed objects e g walls extending above the ground by

more than 150mm with projections or recesses < 100mm and Tuming

parallel to the road.

| NRAW

An tUdards um Béithre Naisiunta
National Roads Authority




Sinuosity

Actual section length between A and B
Shortest Path between A and B

Sinuosity Index (Sl) =

SINUOSITY > 1.02

£\

SINUOSITY < 1.004

SINUOSITY =1
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Sinuosity

* The sinuosity index shall be calculated by the
Designer on the approach to a hazard

* Minimum length over which the sinuosity shall be
assessed = 200m
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Sinuosity
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Sinuosity

| Desirable minimum SSD
length for the Design Speed|

Hazard located on a straight or nearly straight section beyond
a horizontal curve
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Sinuosity

\‘Desirable minimum SSDr|
length for the Design Speed|

Hazard located on a straight or nearly straight section of road beyond the
homzon‘ral curve and the Desirable Mmlmum SSD length
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Sinuosit

DESIGN SPEED (kmv/h) 120 100 85 T0 60 50 | V¥R
STOPPING SIGHT DISTANCE m
Deesirabke Minimum Stopping Sight Distance 205 215 160 120 90 70
One Step below Desirable Minimum 215 160 120 90 70 30
Two Steps below Desirable Minimum 160 120 90 70 50 S0
HORIZONTAL CURVATURE m
Minimum R without elimination of Adverse Camber and
Transitions J8B0 2040 1440 1020 720 510 5
Minimum R™ with Superelevation of 2.5% 2040 1440 1020 720 510 e | 7.07
Minimum R with Superelevation of 3.5% 1440 1020 720 310 360 255 10
Deesirable Minimum R with Superelevation of 3% 1020 720 510 360+ 255%= 180+ | 1414
One Step below Desirable Min B with Superelevation of 7% 720 510 360 255+ 1R(Q== 127= 20
Two Steps below Desirable Min B with Superelevation of 7% 510 360 255 180 27== 90= | 28328
Three Steps below Desirable Min R with Superelevation of 7% 180 127+ QQ*= 65* 40
Four Steps below Desirable Min B with Superelevation of 7% 127 90**+ a5+ 44#* | 5636
VERTICAL CURVATURE - CREST
Deesirabke Minimum Crest K Value 182 100 53 0 17 10
One Step below Desirable Min Crest K Value 100 55 30 17 10 6.5
Two Steps below Desirable Min Crest K Value 35 0 17 10 6.5 6.5
VERTICAL CURVATURE - SAG
Deesirable Minimum Sag K Value 53 k1) 26 20 13 9
One Step below Desirable Min Sag K Value 37 26 20 13 9 6.5
Twao Steps below Desirable Min Sag K Value 26 20 13 9 6.5 6.5
*+% Absolute Minimum Vertical Curve Length to be used on 240 200 - - - -

Dual Carriageways
OVERTAKING SIGHT DISTANCES
Full Overtaking Sight Distance FOSD m. NIA 580 490 410 345 290
FOSD Overtaking Crest K Value NIA 400 285 200 142 100

The Desirable
Minimum SSD length
shall be as per Table
1/3 of NRA TD 9 for
the particular Design
Speed.
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Sinuosity

] | Y, e Nearly Straight sections shall

5880 - I R {beth diractions)

co ke *[ 1 = —— be as per Figure 7/6 of NRA

E
2] 1440 — RHC "
% COwvertaking °
saction
o 1020
w C
& 720 - 353 —
=
© 510 — i
Radii NOT Recommeanded
(see paragraphs 7.25 10 7.20)
360 —— [
255 — 100
180 — Mon-overiaking Sections:
127 — 200 Yy
an —

100 85 | 70 50

DESIGM SPEED Kph
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Sinuosity

Sinuosity is divided into three sinuosity rankings
as follows:

» High (H) - Sinuosity Index > 1.02;
» Medium (M) - 1.004 < Sinuosity Index < 1.02;
» Low (L) - Sinuosity Index < 1.004

The Desigher shall record the calculated
Sinuosity Index and the Sinuosity Ranking in the
risk assessment sheet.
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Collision Rate Thresholds

as per NRA HD 15

Collision Rate Threshold Data can be requested from
the NRA by the Designer at infosafety@NRA.ie

llllllllllll

Below expected rate

Twice below expected rate



mailto:infosafety@NRA.ie

Collision Rate Ranking

The Designer shall assign a Collision Rate Ranking to
the Collision Rate Threshold for the section of road
and record it in the risk assessment sheet:

» High (H) - Twice Above Expected Collision Rate;
» Medium (M) - Above Expected Collision Rate;

» Low (L) - Below Expected Collision Rate and Twice
Below Expected Collision Rate.
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Risk of a Vehicle Leaving
the Road

Risk of a Vehicle Collision Rate
Leaving the Rankin
Road :
Sinuosity
B N

M L
L L
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Overall Risk Rating

Overall Risk Rating Hazard Ranking
Rlsk_ of a vehicle 4 M L
leaving the road

M L
L L
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Overall Risk Rating

For each hazard location a determination shall be
made as follows:

Overall risk rating - High

» Safety barrier shall be installed or the hazard
shall be mitigated.
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Overall Risk Rating

Overall risk rating - Medium

» Safety barrier shall be installed or the hazard
shall be mitigated if within 2m of carriageway
edge.

» If the hazard is > 2m from the carriageway edge
the Designer shall assess the hazard level and the
risk of a vehicle leaving the road on site and
determine if a safety barrier is required.
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Overall Risk Rating

Overall risk rating - Low
» A safety barrier is not required.

Each determination shall be recorded in the risk
assessment sheet along with the reason for
providing or not providing the safety barrier.
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Site Survey

A site survey shall be carried out by the Designer as
part of the risk assessment procedure to confirm
the need or otherwise for a safety barrier at all

locations.




TA85 Update - Safety

Barriers

» The Design Organisation shall follow the
risk assessment procedure outlined in Chap
8 of NRA TD 19 and include the risk
assessment sheet in the Preliminary Design
Report.

» The Design Organisation shall review the
operational characteristics of any existing
safety barriers for compliance with NRA
TD 19 and replace those which do not
satisfy the requirements of the standard.
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CNECKIIST = Freconstructon

- Specify barrier in accordance with NRA TD
19?
* This includes Containment (N2, H2 or H4a for
rail)
* Impact Severity (A or B, now also C)

* Working Width (Is there anything within the
working width, including passively safe products)

- Set-back (How far the barrier should be from
| Te r'od)
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Construction Checklist
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Construction Checklist

Clause 401.2: The person responsible for the
design shall ensure:

(1) comply with this Series, Appendices 4/1, 4/3 and 4/7 and the requirements of standards
NRA TD19 and NRA BD52 (as appropriate );

(1) are certified in accordance with IS EN 1317-5 to conform to the parameters of containment
level, impact severity level and working width identified in Appendices 4/1 and 4/7; and

(111) are installed in accordance with the manufacturers’ installation manual, attached to the
relevant CE Certificate.
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Construction Checklist

- Is the barrier CE marked to EN 1317

* Has it been installed in accordance
with the test report (Installation

Manual)? \




Construction Checklist

- Has the barrier been modified?

* Have the Ground Conditions been
certified by an independent
Chartered Engineer?




Terminals

» Compatibility
0 Can the terminal function adequately in

combination with the type of safety
barrier it is attached to.

0 Contractor must check with the Safety
Barrier manufacturer(s) and ensure that
the proposed Safety Barrier and
Terminal will act together and meet the
Performance criteria.
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Finally: Please check that it
has been installed properlyl!l







Safety Barrier Site Info

THANK YOU

ANY QUESTIONS??

National Roads Authority - Standards Section

Training for New Developments
April 2013
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