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1.0 Context: Eirspan Bridge Management



Context: Eirspan Bridge Management System

Bridge Numbers

Tl Northwest 709
TIl Munster 1,032
TIl Leinster 955
Total Tll-maintained 2,696
PPP 593
Grand Total 3,289

TIl Bridges Structure Material
Types

M Concrete
B Masonry
W Steel

LEGEND:

Council Offices @

Munster Region [—]
Leinster Region —
Ulster/Connaught Region [N




Eirspan Enhancing Pedestrian and Cycle Facilities

Improved
Pedestrian
Facility

N62 Ferbane Bridge Co Offaly

Improved
Pedestrian
Facility
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N4 Carrick-on Shannon Bridge New Footbridge installed in 2010



Eirspan Enhancing Pedestrian and Cycle Facilities

Improved
Pedestrian
Facility
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N78 Castlecomer Bridge Kilkenny New Footbridge installed in 2021




Eirspan Enhancing Pedestrian and Cycle Facilities
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2.0 The Need for Greenways and Active Travel



Sustainability Commitment

Statement of Strategy Goal:

New Infrastructure - Deliver
national road, light railway,
metro and Active Travel
infrastructure, contributing
to compact growth,
sustainable mobility,
enhanced regional
accessibility and the
transition to a low-carbon
future

Embedding sustainability
objectives in our transition
to Net Zero
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TIl Sustainability Statement

,I'-‘U RPO‘SE\

Tl exists to fulfil an important
purpose of national strategic
significance, touching the lives of )
citizens and visitors alike on a daily
basis. Our purpose is to provide Services —
sustainable transport infrastructure and Operate TII's light rail, tolling
services, delivering a better quality and traffic control systems and
of life, supporting economic contribute to the electrification and
growth and respecting the digitalisation of transport, benefiting
ervironmert. our customers and contributing
to sustainable mobility and de-
carbonisation of transport.
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TIl Statement of Strategy 2021 - 2025



TIl Sustainability Implementation Plan

TIl Sustainability Implementation Plan:

Expansion of access for all to active travel . I,f'f‘f oun
e.g. cycle lanes, footpaths, greenways, and '
segregated from other modes where " FUTURE )
possible TIl Sustainability
v A Implementation Plan

Provide effective, efficient and equitable
mobility

The National Energy and Climate Plan 2021-
2030 (2019) (NECP) includes an action on
expanding the network of cycling paths

Active Travel and Greenways contribute to
lowering our carbon footprint and
contributing to Net Zero

Subscribes to the ‘Get Ireland Active!’
National Physical Activity Plan

Athlone Bridge Greenway under construction 2022
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3.0 Greenways and Active Travel — Structures Guidance



Greenways and Active Travel - Structures Guidance

Documents:

e DoT Code of Best Practice National and
Regional Greenways — Little reference to
structures

* PE-PMG-02045 National Roads Active Travel
Planning — headroom guidance

* TII PE-PMG-02047 Project Manager’s Manual
for Greenway Projects — Technical Acceptance

e TII DN-STR-03001 Technical Acceptance of
Road Structures on Motorways and Other
National Roads:

Outline Structures Report

Options Report

Preliminary Design Report

Technical Acceptance Report Design and
Check Certs

CODE OF BEST PRACTICE

NATIONAL AND
REGIONAL GREENWAYS
December 2021

?EE. BIFA BV )

2GS R g

TI

TIl Publications
[~ N -] =@

Project Manager's Manual for
Greenway Projects

PE-PMG-02047
July 2022

E Technical

TIl Publications
poEEoco@

Technical Acceptance of
Road Structures on
Motorways and Other
National Roads

DN-STR-03001

Aprd 2019

EII Standards

Qinrangy tovps Sem

TIl Publications

aam= z@

National Roads ~ Active Travel
Planning

PE-PMG-02045

October 2021

E Technical
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Constraints and Considerations for New Structures

* Existing topography and landscape geometry

* Visual Impact - Bridge Aesthetics for rural and urban settings
* Ecology and Environmental issues, Habitats Directive, AA Screening, NIS, EIA

* Archaeological and Conservation Heritage — Tll Project Archaeologist
assignment

* Architectural Heritage

* Public and stakeholder notification and buy-in
* Planning approval

e Constructability

* Funding

13



Constraints and Considerations for Existing Structures

*  Who will maintain the Active Travel and Greenway structures?
* How many bridges are there in all of the schemes?
* What s the condition and maintenance history of the bridges?

* What s the structural capacity of the existing bridges?

* Will the bridges be managed as Eirspan structures? R oo -..L;‘?u_....g.:_--» |
* Principal Inspections & Routine Maintenance = wweee—wn—— P
* Underwater Inspections |
* Post-tensioning Special Inspections Bord na Mona Bridge

* How do we use cross-asset management in prioritising
maintenance funding allocations between Active Travel and
Road structures?

e Existing bridge geometry constraints
* 1.4m parapet height required for cyclists
* Existing bridges often too narrow for shared facility

Sympathetic method to
increase parapet height
for pedestrians

14



Active Travel Headroom at Existing Structures

PE-PMG-02045 National Roads — Active Travel Planning: “A desirable ! Roods = Ackve Trave! Paaing P ctoser 3031
minimum clearance / headroom shall be provided for active travel faci Table38  Minimum Height Dimensions for subways
at structures” Type of Subway | Langth of Subway (m) | Height (m)
Wik - 28
<23 24
Consider the need e oo
for maintenance of Narrow : 23
eXiSting and neW Table 3.9 Enclosed Footbridgoes Minimum Headroom Roquiremants
structures eg future Minimurm Hoadroom (m) inside
. anclosure
maintenance S »
painting of Padaation and Cycta 24
Stee IWO rk Equestrian (dismounting provisions: in. ar
accordance with DN-STR-03005 Section
12.14)
Equestrian (Mourted) a7

DN-GEO-03040 Subways for Pedestrians and Cyclists Layout and Dimensions
DN-STR-03005 Design Criteria for Footbridges

DN-GEO-03036 Cross Sections and Headrooms — The desirable minimum headroom
along cycle facilities is 2.7 metres, however over short distances a reduced head
height of 2.4 metres is acceptable.
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Heritage Structures will Require Sympathetic Repairs

Adare Bridge
Constructed in the year
1410

NHLS Lime Mortar —Specification  1ie_pars and Pattress plates Stonework deterioration due to vegetation
Series 2400 prevent overturning of parapet
and spandrel wall
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Do the Concrete Bridges have Durability Defects?

Concrete delamination, concrete cracking, rust staining,
leachate staining, dampness, failed expansion joints, marine
environment, vulnerable half-joint detail
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Are the Bridges Scour Susceptible?

Bridges with shallow
foundations are most
susceptible to scour
damage from erosion of
the river bed

18



4.0 Case Study 1 — O’Hanrahan’s Bridge New Ross Wexford



O’Hanrahan’s Bridge New Ross Wexford

P3.1

]

L]
L
i}

e |

A
09/09/2019

Rehabilitation of 1960s simply supported post-tensioned 170m long river bridge on a de-classified route (old N25)

Works include Post-Tensioning Special Inspection, potential deck strengthening, replacement expansion joints,
replacement parapets 1.4m high and N2 containment, deck waterproofing

Bridge to be widened by 0.93m on southern side to accommodate a Greenway spur

Widening of existing quay wall and bridge approach wingwalls required
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O’Hanrahan’s Bridge New Ross Wexford

*; Photo of Existing
5+ Road Layout
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5.0 Case Study 2 — West Cork Greenway: N71 Chetwynd
Viaduct Cork



West Cork Greenway - N71 Chetwynd Viaduct

viability
of a Greenway from Cork to Kinsale along the
Chetwynd Viaduct, image from lllustrated London News, 1851 abandoned railway line
Bridge opened 1851, closed 1961

THE CORKE AND BANDON RAILWAY.~THE CHETWOOD VIADUCT.

e Structuresincluded 152m long (500 feet)
Chetwynd Viaduct and 800m long Goggins Hill
rock tunnel

* The feasibility of the proposed West Cork
Greenway is about to reconsidered

24
* Deck removed in early 1970’s



West Cork Greenway - N71 Chetwynd Viaduct
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* RPS undertook a Principal Inspection and
structural assessment of the bridge in 2013

e 3D laser scan output and 3D finite element model
helped with the structural assessment

* Each deck span comprises four cast iron arch ribs
with cast iron bracing and wrought iron tie rods

* Main structural members are in good condition
and the bridge passed its assessment for the
relatively low proposed live loading
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West Cork Greenway - N71 Chetwynd Viaduct

NOTE :- ALL NEW STEELWORK TO BE GRADE S355J2

8mm DECK PLATE
(Deck plate to receive

PEBESTRIAN /7 CYCLIST
PARAPET
(Bespoke 1.4m min|

“
e combined waterproofing height, parapet to
5 and non-slip surfacing heritage requirements)
g system)
- 150x10mm
- LONGITUDINAL
~ STIFFENERS
0.75 i 0.7m 0.75
F c/C
[ 15 |
0.75m EDGE 305x102x25 UB/ CAST IRON LATTICED 0.75Sm EDGE
CANTILEVER (Transverse deck beams ’//SPANDREL WALL CANTILEVER
to be positioned at node
points of latticed NEW REPLACEMENT

sgandrel walls (@ approx. &= STEEL TRANSVERSE
1.57m c/c)) _X-BRACING

~.CAST IRON
ARCHRIB

CHETWYND REPLACEMENT DECK
TYPICAL CROSS SECTION

(Scale 1 : 50)

Options study will consider the potential
of constructing a new steel deck with
new steel bracing members

1.4m high parapets required for cyclists

Heritage aspects to be addressed
sympathetically

The structure will have a new lease of
life and will be an attraction in itself
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West Cork Greenway — Goggins Hill Rock Tunnel

e 800m long rock tunnel
e TIl will shortly arrange for a Principal Inspection of the
tunnel and a feasibility study to ascertain the suitability of

the tunnel for use as a Greenway

* Need to consider:

Geological investigation of the rock
Non-destructive testing of the rock

Assessment of the structural stability of the rock
face

Need for lighting

Need for ventilation

Social aspects of using such a long tunnel
Inspect for rockfalls

Need for rockbolts or rock netting?

27



Caha Rock Tunnel Cork/Kerry Border

Why does Goggins Hill rock tunnel require careful
investigation?

* Reports of rockfalls in the 190m long Caha tunnel reported to
Kerry Co Co in 2018

* Engineering and Geological Inspections of the tunnel rock
followed by regular monitoring by engineers

* Geophysical Investigation of the tunnel rock

* Ground Penetrating Radar, resistivity testing and seismic
profiling required to appraise the extent of fracturing within
the rock mass around the tunnel

* Testing identified the need for rockbolts to safeguard the
integrity of sections of the tunnel, and rock nets to prevent
small rock pieces falling onto traffic

28



6.0 Sustainability Initiatives in Bridge Management



Sustainability Initiatives in Bridge Management

e Use of Electric Vehicles only for all Eirspan Routine and
Principal Bridge Inspections

e Actively seeking sites for incorporating innovative
bridges designed and constructed using wind turbine
blades as main structural members as prototyped by
Munster Technical university with their ‘Blade Bridge’
on the Midleton to Youghal Greenway

* Wind turbine blades are constructed from Glass Fibre
Reinforced Polymer

e TIl were the first organisation in Ireland to strengthen a
bridge using bonded Carbon Fibre Reinforced Polymer
(CFRP) plates. Tll has also used stressed bonded CFRP
plates to strengthen a bridge.
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Summary

* All of the new structures and existing structures associated with Greenways and Active Travel will require
incorporating into a Bridge Management System

* All of the new structures and existing structures associated with Greenways and Active Travel will require routine
and structural inspections, and routine and structural intervention maintenance work

* There are specific challenges with existing structures regarding the addition of Active Travel lanes. Geometrical
constraints including the width of the existing bridge and the need to maintain existing carriageway widths may

present a significant obstacle to the design of an additional Active Travel provision on the structure

* It may be possible to widen bridges or to construct a new bridge adjacent to the existing structure in order to
provide an Active Travel shared surface. Low parapets are an issue given cyclists require a parapet of 1.4m height.

* In widening existing footways on bridges there may be a need to divert statutory undertakers plant
* Heritage matters require addressing sympathetically when undertaking the works

* Well-considered changes to existing bridges can make a significant positive contribution to the ongoing provision
of Greenways and Active Travel routes nationwide
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