
EXISTING BRIDGE FACTS
50,000 visitors per year
£1,272 cost
101 years old
52m span
47m above sea level
5mm deflection recorded under a
test load of 147 tonnes in 1909

PROPOSED BRIDGE FACTS
€1,800,000 cost
70 m³ of concrete
64 tonnes of scaffolding
38 tonnes of steel truss
33 tonnes of temporary works
14 tonnes of stainless steel reinforcement

CLIENT: Cork County Council
DESIGNER: RPS Consulting Engineers
CONTRACTOR: Carillion Irishenco
FUNDING: Fáilte Ireland, Cork County Council & Commissioners of Irish Lights

100 years of the Mizen Arch Bridge

Difficulties in Building

A good example of the difficulties and dangers conquered by the engineer whose works warn seamen 
of dangerous reefs and promontories is the Mizen Head fog signal station, in the south-west corner of 
County Cork, a little to the south-east of Bantry Bay.  Mizen Head is separated from the mainland by a 
narrow and rocky channel, and it was decided to connect them by means of a light bridge, so as to 
afford easier access to the signal station. As at Beachy Head, everything had to be carried across the 
channel by means of a ropeway; and it gives us a new and rather startling idea of the winter weather off 
the coast of Ireland to read that it was so severe that work had to be stopped, not merely for a day or 
two, but for the whole winter of 1908~9. The Mizen Head bridge has a span of 156 feet between the 
abutments, and though it only carries a The Safety of the Mariner 269 footpath 4 feet wide, it presented 
some remarkable engineering features, on account of the difficulty of erecting it. It was partially 
completed in sections on shore, and then the different parts were placed in position by the help of the 
ropeway, and temporarily secured with wire ropes to the sides of the channel.

Hall, Cyril.  Conquests of Engineering.  London, Glasgow and Bombay:  Blackie and Son Limited, 
undated pg 268.

A Boldly Designed Bridge

For light and bold design and construction in reinforced concrete European engineers far out rank 
engineers on this side of the ocean. As an example of European practice and by no means an
exceptional example we illustrate a reinforced concrete arch footbridge recently constructed in 
Ireland. We are indebted to Concrete and Constitutional Engineering for the description which
follows :
This bridge was erected to provide access to Cloghan Island at Mizen Head, the extreme southwest 
point of Ireland, on which the Commissioners of Irish Lights have built a fog-signal station. The island 
is separated from the mainland by an inlet of the sea, and the site chosen for the bridge necessitated a 
span of 172 ft. at a level of l50 ft. above the sea. Designs were called for and Mr. C. W. Scott, Engineer 
to the Commissioners, chose the design sent in by Mr. M. Noel Ridley, of Westminster, for a bridge in 
reinforced concrete under Ridley & Cammel Patents. A concrete bridge was preferred to a steel 
bridge, for which several cheaper designs were sent in as the maintenance of the latter would be so 
costly and the life so short in such an exposed position where the bridge is often smothered in spray 
and wet fogs are prevalent. The contract was placed in the hands of Messrs. Alfred Thorne & Sons, of 
Westminster.
The bridge is 172 ft. long in one span and is of the through arch type, the ribs being parabolic curves 
with a versed side of 30 ft., and arc of rectangular section 3 ft. by 1 ft. at the springing, and 4 ft. 6ins. by 
1 ft. at the crown. The ribs are parallel in the center portion, 5 ft. 6in. centers, but where the footway 
cuts through at the quarter spans they splay out being 15ft. centers at the abutments, and are 
connected by wind-bracing; this is to give stability under wind pressure as the bridge is so narrow. The 
footway is 4 ft. 6ins. wide between the horizontal beams, and is 5ins. thick at the center, including the 
granolithic surface; the beams are 15x9 ins. and the reinforcement is made continuous from end to 
end by rigid connections, and is anchored to the rock on either side to stiffen the bridge under unequal 
loading. The trestles and wind bracing are of 9x9 in. section, and the hangers 9x6 ins. The handrail is 
of reinforced concrete with 4in. octagonal rails, and posts 9x6 ins. to 6x6 ins.

Engineering-Contracting, Nov 23, 1910.  Chicago:  The Myron C. Clark Publishing Co. pg 899

A specialist corrosion control firm carried out in situ testing of the footbridge in February 2005 to 
determine the extent of electrical conductivity across all elements of the bridge and to verify that 
the bridge was suitable for a cathodic protection system as a mechanism for corrosion control. 
Alarmingly, the report noted that there was a limited amount of continuity within the arch rib and 
some hangers, and concluded that there was no general continuity of reinforcement steel within 
the structure, either between structural elements or within individual elements. In some areas no 
reinforcing steel remains inside the concrete due to anaerobic corrosion of the reinforcement. 
Normal corrosion due to oxidation results in expansion of the steel and consequent visible spalling 
and reinforcement corrosion which occurs in an oxygen deprived atmosphere and which results in 
loss of the reinforcement within a structure, without the expansion of the steel during rusting. The 
corrosion exerts less force on the concrete so spalled and cracked concrete is less likely to occur. 
It was concluded that many of the concrete elements in the structure were effectively unreinforced.

Unreinforced concrete is subject to brittle failure when subjected to tensile loading and it is not 
permitted as a construction material under current design codes. In the Mizen Head footbridge tensile 
loads occur in directly loaded members such as the deck hangers and also in members subject to 
bending from the wind, such as the deck edge beams, trestles and rib braces. As brittle failure can 
occur without warning, with catastrophic consequences, the bridge was reluctantly closed for all use, 
including visitors to Mizen Head Signal Station, from 6 May 2005. On 24 June 2005 a temporary 
scaffold system and independently supported deck was constructed over the bridge to provide access 
to the lighthouse and visitor centre for Irish Lights and Mizen Signal Station. The scaffold system is 
supported from the bridge arches.

Construction of the temporary structure was 50% funded by Cork County Council. The temporary 
system has a life of three to five years and necessitates monthly maintenance inspections of the 
scaffolding system which are funded by Mizen Tourism. The search is now on for a permanent 
solution.

Bedlow, David (Editor).  Beam – The Journal of the Irish Lighthouse Service, Volume 34, 2005-2006.  
Dublin: Commissioners of Irish Lights, 2005.  pg 23

Deterioration of the Mizen Head 
Footbridge

The Footbridge across the gorge at Mizen Head providing access to the lighthouse was 
constructed in 1909, using partly precast and partly reinforced concrete construction. It was the 
first bridge of this kind to be built in Ireland. The bridge was originally built to provide access to the 
fog signal station on Cloghan Island. It is now used by Irish Lights for access to the lighthouse and 
as a cable route for the ESB utility mains cable and telemetry communications cables. It is also 
used by Mizen Head Signal Station visitor centre as part of their attraction and to provide visitor
access to the exhibition in the former Keepers’ Quarters. After nearly 100 years in an exposed marine 
environment with high salt levels, it has become evident that the bridge is suffering from concrete 
defects resulting from corrosion of the reinforcement. Corrosion of reinforcing steel results from 
oxidation (rusting), and results in discolouration and spalling (splintering) of the concrete due to 
expansion of the steel during oxidation.

In 2004 structural engineering consultants were engaged to carry out an evaluation and to advise on 
remedial action. Initial indications were that the bridge could be repaired by a combination of 
reinforcing the hangers with near surface mounted fibre reinforced polymer bars, repairing the 
concrete defects on the structure, and installing a cathodic protection system on the structure to 
control future corrosion of the reinforcement.

Introduction

The reinforced concrete arch footbridge at Mizen Head was completed in 1909. It was built in the very 
early days of reinforced concrete and involved precast elements, composite construction and refined 
erection techniques. The original purpose of the bridge was to provide access for the staff of the 
Commissioners of Irish Lights to the fog station at Mizen Head.

The designer was Noel Ridley AMICE and the system used was patented in the name of Ridley and 
Cammell. The Contractor was Alfred Thorne of Westminster, and the Contract price was £1,272. The 
contract was signed in 1908 and the completion date was given as seven months.

Examples of the other tender designs are shown in the exhibit. These designs consisted of cheaper 
steel options but were considered inferior to reinforced concrete in an extreme marine environment.
Access at the time of construction was by means of ladders attached to the cliff faces. The bridge was 
created using temporary suspension cables. The arch ribs were constructed from a box or trough 
open at the top, the inside faces of the box being formed of dovetailed corrugated sheeting. In this way 
the lifting weight for erection was kept to a minimum. The boxes were winched into position using the 
suspension cables, then jointed together and made monolithic by means of in-situ concrete infilling.
Routine repairs were carried out on the bridge prior to the second world war. Rust staining of the 
reinforcement became increasingly evident and exposed bridge surfaces were treated with a 
bitumous coat and painted white in the early 1970s to highlight rust staining on the structure. A rare 
form of anaerobic corrosion of the reinforcement was identified in 2004 and the bridge was closed for a 
number of weeks while a temporary scaffold was constructed. The lifespan of the temporary scaffold 
came to an end in 2009.

Construction Of The New Replica Bridge
Construction work on the new replica bridge commenced in October 2009. Construction work is 
currently ongoing and the new structure is due to open in the winter of 2010. The new bridge will be a 
replica of the existing reinforced concrete structure.

The method of construction involves the coordinated sequential demolition of the existing bridge and 
the construction of the new bridge. The parabolic arch ribs are the main structural members from 
which the bridge deck is supported. Prior to any demolition or construction works an intricate system 
of scaffolding, support truss and temporary works platform will be erected. This system will allow 
construction personnel safe access to carry out demolition and construction work. The truss is 
supported on the existing bridge abutments. The temporary works platform and scaffolding is 
supported by the truss at the mid span. As a fail-safe measure the existing bridge and new bridge will 
also be tied back into the truss. From the bridge abutment to the quarterpoints of the bridge the 
scaffolding and temporary works deck are supported on the existing concrete arches.

The new bridge will be constructed by forming a concrete mould (shuttering) into which reinforcement 
and ready mixed concrete will be placed. The location of the bridge restricts the type of plant that can 
be used by the Contractor. For example it is not possible to erect a substantial crane or allow common 
construction vehicles at the bridge site. The majority of the works will be carried out by hand and will be 
labour intensive.

The following professions/trades contribute to the 
construction of the bridge

Profession/Trade Duties

Civil and Structural Engineers Structural design, project management and coordination.
Quantity surveyors Estimating and sourcing of materials
Foremen Coordination of site activities and personnel
Steel Fabricators, erectors and welder Fabrication erection and dismantling of support truss
Scaffolders Supply erection and dismantling of scaffolding
Carpenters Construction of shuttering

Architectural and Engineering Heritage

The reinforced concrete arched footbridge at Mizen Head completed in 1909 is an appropriate 
example of our architectural and engineering heritage in Ireland: it was built in the early days of 
reinforced concrete as a structural material, and yet made use of what we might even today consider 
to be modern and advanced techniques in concrete construction, involving precast elements, 
composite construction and refined erection techniques, all combined to build a bridge in a remote 
location, a bridge subject to the unabated force of south-westerly Atlantic gales.

Although the structure at Mizen Head is a footbridge, nevertheless its clear span of 172 feet, and its 
height of 150 feet above a rocky gorge, make it a site worth visiting by anyone with an interest in bridge 
building.
Extract from ‘European Architectural Heritage Year, 1975”, pg19
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Mizen Inspection Photos, May 2002

The Signal Station and the bridge connecting it

The Mizen Footbridge

The Deteriorated Bridge in 2009

The Corrosion on the Bridge (above and photos below)

 

 

 

 

Compiled by Ross O'Donovan, Resident Engineer, RPS Consulting Engineers
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