
Dublin Port Tunnel Project 
 
 
Dublin, the Republic of Irelands principal city covers nearly 70km2.  Since joining the 
EU the population has grown from 900,000 to its present population of nearly 1.2 
million.  The population is expected to grow to 1.7 million, partly from the countryside 
but mainly from immigration.  At the same time traffic is increasing at an even faster 
rate.  The city is virtually unique in Europe in having the country’s premier port 
located in its very heart.  All traffic arriving at, or heading to, the port must currently 
travel through the city centre.  The Dublin Port Tunnel will connect Dublin Port to the 
M1 and to the National Roads network via the M50 at the Coolock Lane Interchange.  
The completed scheme will take the majority of the heavy goods traffic out of the City 
and onto the national roads network. 
 
Dublin City Council is the Client for the Dublin Port Tunnel Project, which is the 
largest ever roads transportation project in the Republic of Ireland. The National 
Roads Authority (NRA) as part of the National Development Plan finances the project 
and the Department of Transport are the sponsoring Government Department. 
 
 
Dublin Port Tunnel Proposal 
                                     
A feasibility scheme was done by Geoconsult Arup Joint Venture (GAJV).  The 
proposal was for twin dual carriageway tunnels to be constructed using the New 
Austrian tunnelling method (NATM).  However, following the Heathrow Express 
collapse in October 1994, there was serious local concern about the use of this 
method of construction for the tunnels.  Following detailed consultation Dublin City 
Council decided to go out to tender with a conforming NATM tender and an 
alternative TBM tender.  Geoconsult Arup Joint Venture (GAJV) prepared the tender 
documents and carried out the Tender Assessment. 
 
 
Tender Award 
 
Five groups of contractors tendered for the design and construction of the project.  
One tender was received for the NATM design and four tenders for the TBM bored 
tunnel design.  The design and build contract, under a modified Institution of Civil 
Engineers Design and Construct (1st edition) Conditions of Contract, was let in 
December 2000 to a consortium of the European branch of Nishimatsu from Japan, 
for the tunnelling and railway underpass, and Mowlem, UK, with Irishenco, Ireland, 
for the surface highways, retained cut and cover, and Mechanical and Electrical 
works.  Irishenco is now part of the Mowlem Group.  
 
The NMI consortium is not an integrated joint venture; the respective parties are 
responsible for their individual parts of the works.  The contract period was 43 
months.  The work on site started in June 2001 and the completion is planned for 
2006. The overall project budget is €752 million. The construction tender was €448 
million and €304 for project costs including land acquisition, insurances, legal, EIS 
and preplanning investigations etc   These two figures make up the overall budget. 
 
The NMI tender incorporated an alternative design to construct the 350m of retained 
open cut northwards from the launch shaft using a second TBM to avoid major 



disruption at a very congested interchange.  The final scheme from north to south 
consists of: 
 

• 750m of surface works connecting to the M1 including new bridge at 
Shantalla 

• 1,600m of cut and cover and retained cut at Northern end 
• 350m of twin-bored tunnel (through boulder clay) 
• A 56.6m internal diameter launch shaft 
• 2,250m of twin-bored tunnel (predominantly through limestone) and 
• 600m of cut and cover to the south connecting to a bridge over the River 

Tolka, including a 60m long railway underpass. 
• North Port interchange and  
• Tolling facilities and three operations buildings. 
 

 
The NMI consortium appointed Haswell Consulting Engineers for the design of the 
underground works, with sub consultants GCG responsible for geotechnical aspects 
and Carl Bro for the design of the alignment and surface works, the cut and cover 
tunnels, mechanical and electrical works and tunnel control and safety systems.  Mott 
MacDonald was the appointed Independent Category 3 Checker for all works.  NMI, 
together with its sub consultants, are responsible for the design certification of the 
overall construction, subject to consent approval by the Construction Supervisor, 
Kellog Brown and Root. 
 
The contract for the appointment of the Construction Supervisor went out to tender in 
the Autumn of 2000 and Kellogg Brown and Root (KBR), with sub-consultants Hyder 
Consulting Electrowatt Engineering London Bridge Associates, DR Sauer 
Corporation and PH McCarthy, were appointed by Dublin City Council in January 
2001.  Under the contract, KBR is responsible for assuring that the project design is 
in compliance with the required national and international standards, and fully 
satisfies the Employers Requirements.  KBR is also responsible for ensuring 
construction compliance of the works.  This includes inspection and verification of the 
method and quality of execution of NMI’s obligations under the main Design and 
Construction Contract, and all associated commercial and contractual issues.  
 
 
CONSTRUCTION 
The Contract was awarded to the NMI Consortium in December 2000 and 
construction began June 2001 
 
Geology   
 
The major geological formations that comprise the route are inter- bedded 
Carboniferous limestone, shale’s and mudstones, known locally as the Calp 
Formation, overlain by glacial deposits of boulder clay.  The boulder clay formation is 
commonly stiff clay interspersed with boulders of up to 750mm in size and contains 
isolated lenses of saturated sands and gravels under confined hydrostatic pressure. 
The water table lies approximately 1m below surface over the entire tunnel route. 
The limestone unit is categorised as medium strength of 150 Mpa. However localised 
areas of mudstone and shale bands can reduce this to 25Mpa, with regions of pure 
limestone reaching250MPa.  Due to the north-south flow of the hydrological regime 
along the route artesian water pressures are anticipated in the limestone.  At the 



south end of the alignment estuarine and alluvial silts, sands and gravels overlie 
boulder clay. 
 
North of the main shaft the tunnel drives have a full face of boulder clay.  South of the 
main shaft, the geology of the tunnel drives changes from full-face boulder clay 
through mixed clay/limestone and into a full limestone face at approximately 200m 
from the shaft.  The southern breakthrough area is characterised by geology 
comprising of a mixed tunnel face of clays, sands and gravels with underlying 
unconsolidated limestone and competent rock head.   
 
Environmental Protection 
 
The Project began by implementing an ISO 14001 compliant Environmental 
Management Scheme.  A dedicated environmental team was charged with develop in 
and implementing a scheme which would achieve these standards.  The 
Environmental Plan defined environmental aspects, legal and other requirements and 
the control measures used to manage and mitigate the environmental impacts of the 
project.  
 
The main environmental aspects of the project were identified as; 

Waste water treatment 
Dust mitigation 
Noise and vibration monitoring and control 
Waste recycling and reuse 
Discharge Licence monitoring  
Information network for nearby residents and stakeholders 

  
 
Environmental monitors were put in place to ensure that predetermined acceptable 
levels of noise, vibration and dust levels were not exceeded.  Vibration and noise 
generated by the boring machine is the main environmental issue in the bored tunnel 
section.  Despite being over 20m underground a significant amount of noise is heard 
at ground level when the machine is excavating. The working hours of the rock-
tunnelling machine vary depending on whether the machine is working under green 
areas or under built-up areas.  This machine worked l between 8.00am and 11.30pm. 
 
The disposal of materials from the TBM excavation is not an environmental issue, 
since a large proportion of the excavated rock was used on site and the remainder 
was used in other construction as road base material.  Another by-product of the 
tunnel boring “soft inert spoil” was used to backfill quarries.  A range of environmental 
control measures are in place, including the covering of all trucks to minimise dust 
pollution and wheel washing from the wheels of all trucks prior to leaving the site 
 
The environmental impacts were accessed with an extensive system of remote 
monitoring stations for nuisances and by routine sampling for other water quality and 
effluent. Visual monitoring was required in method statements that addressed 
environmental impacts, and regular site inspections served to record performance as 
a basis for corrective action and key performance indicators. Monitoring data, 
inspection reports, audit findings and any other measures of performance were 
presented and tabled in Monthly Environmental Meeting 



TUNNELLING  
 
The launch shaft 
The TBM drives are driven and received from a shaft with an internal diameter of 
56.6 m (external diameter 60m) and a depth of wall up to 34m means it is one of the 
largest diaphragm wall shafts in Europe.  The construction of the shaft was the 
responsibility of Mowlem Irishenco and the construction of the diaphragm walls was 
sublet to Mowlem Piling-Intrafor. 
 
The diaphragm wall works were started in early June 2001, Twenty-six 1.5m thick, 
7.2m wide panels were constructed with depths up to 34m.  The panels were 
excavated mainly in boulder clay, but the limestone rock head was encountered in 
some of the panels.  The excavation was excavated in three bites – two end bites of 
2.8m and a central bite nominally of 1.4m. Where limestone was encountered at the 
base of the walls, a heavy gravity chisel was used.  As the shaft was in an area of 
residential and small commercial properties the vibration limits during chiselling were 
limited to 5mm/sec ppv.  Monitoring of the vibrations showed that the levels were 
generally around 1.5mm/sec ppv. 
 
In boulder clay with melt water deposits there was always the possibility that the 
diaphragm walls would encounter the deposits.  On two of the panels, over 
excavation was noted due to material falls.  The panels were partly backfilled with 
lean mix and re-excavated before completion. 
 
The reinforcement cages comprised of two sections per panel varying between 2.8m 
to 3.2m in width, for the full depth of the walls.  At the openings for the tunnel eyes 
the cages weighed between 21 and 31t.  The panels were concreted with C50 
concrete requiring between 350 and 400m3 per panel.  The construction of diaphragm 
walls took three months. 
 
A deep well dewatering system was installed around the shaft before excavation 
commenced.  Ten wells were drilled to depths of 48m below ground level by WJ 
Groundwater Ltd and pumps were installed.  The general discharge rate per pump is 
2 to 3 litres per sec.  The bulk excavation of the shafts was carried out between mid 
September 2001 and January 2002. Initially three excavators serviced 8-wheel 
tippers with a ramped access track close to the shaft wall.  As the depth increased to 
the tippers were replaced by two Volvo B25 dump trucks.  Below a depth of 12m, the 
ramped access became the limiting factor and two crawler cranes removed the spoil 
with 30t skips serviced by two CAT 325 excavators and an additional excavator to 
stockpile the material.  A ripper was required to break up the stiff boulder clay and at 
the rock head a pecker was used to break up the limestone and mudstone.  The daily 
volumes of excavated material varied between 500 and 3,800m3, but in general 
averaged about 2,500m3. 
 
At 13m below ground level the excavation was stopped and a 2m by 2m ring beam 
was cast.  Following a test programme, the ring beam was anchored 300mm into the 
diaphragm walls with 32mm dowels, 1,600mm long, at 700mm centres.  Excavation 
recommenced when the concrete in the ring beam achieved strength of 25Mpa.  Arch 
ring beams were also constructed at the openings for the launch and reception adits.  
During the excavation capping beams were cast at the top of the diaphragm walls 
Below the base slab a 300, layer of crushed rock was laid, with additional slotted 
drains and two sumps, to improve the dewatering system.  The 1m thick base slab 



was cast at a depth of 29m, with the central thicker section 2m higher.  The base slab 
was cast in sections during January and February 2002. 
 
Following construction of the base slabs, Nishimatsu excavated and constructed the 
two adits for the launch of the two TBMs. A pipe canopy of 33 pipes was installed 
above the tunnel for a length of 20 to 22.5m.  The diaphragm wall was then broken 
out for a top heading of 11m in length.  The ground was supported with a sealing 
sprayed concrete layer, steel mesh and lattice girders, more sprayed concrete, a 
second mesh layer and a final sprayed concrete layer.  During the construction of the 
adits detailed observations and monitoring were carried to ensure the safety of the 
construction.  The adit for the launch of the rock TBM was constructed in March and 
April 2002 and the adit for the soft ground boring machine drive between April and 
May 2002. 
 
 
THE TUNNEL BORING MACHINES. 
 
The tunnelling machines used on the Dublin Port Tunnel project have been designed 
and built by Herrenkneacht AG.  Established in 1977 they are the only company to 
develop manufacture and sell the entire range of mechanical tunnelling machines.  
Each machine is designed to work in a specific geological environment.  
Herrenknecht AG has their own service and sales offices in Switzerland, the 
Netherlands, Great Britain, France, Spain, Russia, USA, Australia, Singapore, 
Thailand and China. 
 
The Dublin Port Tunnel is a 4.5km tunnel extending north from Dublin Port under the 
City linking up with the M1/M50 motorways and the rest of the national road network 
at Santry.  2.6km of the tunnel is constructed using Tunnel Boring Machine’s 
 
 
Hard Rock Machine - “Gráinne” 
(S193) Shielded Hard Rock TBM  

 
 The hard rock machine (TBM 1) will complete over 90% of the tunnel  
 
Shield diameter 11.77m 
Machine length/Weight 156m/1600t 
Length of tunnel formed with TBM’s 2.6km 
Progress per day 10m to 12m average 
Volume spoil excavated, mostly rock 0.5million cubic meters 
Cutter head Power 3200kW 
Crew size to operate/maintain 45 tunnellers per shift 
Geology Carboniferous Limestone 
Cost  €27 million approx 
Expected TBM completion date Arrive back at Whitehall August 2004 
 Gráinne TBM 1, break through to Fairview Park completing excavation of the 
first tube in  July 2003,  
 
 



TBM with shield 
The shielded hard rock TBM performs at its best in brittle rock, soft rock and varying 
tunnel formations.  Under protection of the shield, the tunnel is excavated and lined 
with segments.  This procedure enables a high and continuous tunnelling 
performance even in heterogeneous conditions and with large diameters. 
  
The cutting head of the 11.8m diameter-boring machine rotates approx three and half 
times a minute, the cutting head has a series of disc shaped teeth which scores and 
grind the rock face.  The rock debris is collected onto a conveyor, which then 
transports the broken stone back to storage sheds on the surface; trucks then 
transport the rock to quarries to reuse. 
 
The Herrenknecht TBM for the two 2,250m long drives through the limestone was 
refurbished at the company’s Schwanu works.  The machine had been previously 
used on the Bozberg project in Switzerland and had been brought back by 
Herrenkneacht.  The TBM completed its first drive from Whitehall Dublin 9 (WA2) to 
Fairview Dublin 3 on 15th July 2003.   
 
After completing the first drive TBM 1 was turned around.  This took four months to 
dismantle and reconstruct in the return position On the 17th of November TBM one 
commenced its return journey and broke through in Whitehall on 18th August 2004. 
 
 
Open Face Machine -  “Megan” 
S194, Shield with partial face extraction 

 
 (TBM 2) the boulder clay TBM  completed 10% of the tunnelling. 
Shield diameter 11.77m 
Machine length/weight 60m/1100t 
Length of tunnel formed by TBM 2 800m 
Progress per day 2m to 3m average 
Volume spoil excavated, mostly Boulder Clay 71,000m3 
Power required 400kW 
Crew size per shift to operate/maintain  18 Tunnellers 
Geology Dublin Boulder Clay 
Cost €10millon approx 
TBM completion date was Arrive back WA2 November 2003  
 
 
Megan TBM 2, break thro’ in April 2003 at Whitehall after excavating first Tube,  
Shields with partial face excavation 
 
In loose soil using the excavator has proven successful over and over again.  
Depending on the characteristics of the ground the universal digger can be equipped 
with an excavation shovel, bucket tooth or hydraulic hammer.  A rapid exchange of 
tools is easily implemented.  The extracted material is removed by means of 
conveyor belts or scraper conveyors. 
 
The open face machine for the two short drives in boulder clay is also a Herrenknecht 
refurbished machine, having previously been used on the Zurich to Thalwil high 
speed railway in Switzerland.  This machine has a complete set of breasting plates 



for supporting weaker ground.  The excavation at the face is carried out with three 
large backhoes at three levels of the shield. 
 
 
 
Tunnel Linings 
 
The precast segmental lining has an internal diameter of 10.84m, an external 
diameter of 11.547m and a thickness of 350mm.  The nominal width of the ring is 
1.7m.  The ring consists of six segments and wedged key.  The segments are bolted 
together with inclined spear bolts screwed into sockets cast into the adjacent 
segment.  There are nineteen 24mm diameter bolts in the circumferential joint and 
two 24mm bolts in each of the radial joints.  The rings are sealed with hydrophilic 
(hydrotite) gaskets, supplied by C.I. Kasei (Japan).  The trailing edge of the 
circumferential joint, and one face of the radial joint have 2mm thick bituminous 
packings. 
 
There are three types of rings: standard, left-hand and right-hand.  The standard ring 
is 1,700m wide with one invert segment, two knee segments with a nib cast inside to 
support the TBM gantry rail, and three segments and a wedged key above axis level.  
The left-hand and right-hand rings are a nominal 1,700m wide with a 54mm taper 
across the rings.  These rings do not have the nibs for the gantry rail. 
 
The segments were cast by Banagher Concrete in a casting yard some 90km from 
Dublin and are of a very high standard of finish.  CBE of France supplied the eight 
sets of steel moulds.  Six sets of moulds were standard rings and one set each of 
left-hand and right hand rings.  The rings have welded rebar reinforcement and are 
cast in grade C50 concrete.  The segments weigh up to 8.1 tonnes.  Volvo flatbed 
loaders carry three segments and a key from the shaft to the TBM trailing platform. 
 
The rings are grouted as the TBM moves forward through two grout pipes at the 
shoulders.  The grout, which is pumped from a holding tank on the travelling platform, 
consists of blast furnace slag, cement, bentonite and a stabiliser additive.  The 
accelerator is injected in to the mix at the back of the tail through a concentric pipe 
and gels in 45 seconds.  Approximately 8.5m3 of grout is used per ring.  The grout is 
mixed on the surface in a Tachibana grout plant and pumped down the tunnel.  
Grouting inserts are provided in the segments for any secondary grouting. 
 
The invert of the tunnel is backfilled with limestone to the level of the haunches, some 
15 to 20 m behind the backup. 
 
 



THE EFFECTS OF TUNNELLING IN DUBLIN 
 
 
The rate of progress of the TBM depended on the working hours of the TBM.  This 
also dictated the duration that residents would hear and feel the TBM working under 
their properties.  As an approximate guide to the duration of noise, based on the TBM 
working two shifts or 16 hours, and the machine progressing at a rate of 10m per 
working day, residents typically heard the TBM over a period of approx three working 
weeks.  For Example if the TBM was to work one shift or 8 hours per day it would 
only progress at an average of 5 metres per day and residents will experience the 
machine over a period of 6 weeks and similarly, if they worked 24hrs, the time would 
be reduced to 10 days. 
 
 
Other construction noises 
 
Other work activities may from time to time caused noise, which was audible to 
households above the tunnel works; these work items include. 
 

• Rock condition probing, this is where the tunnellers drill a narrow (50mm 
diameter) hole 30m in advance of the TBM to confirm the condition of the rock 
ahead, this occured approx every 3rd working day. 

• Excavating tunnel cross passages. Every 250m a cross passage is 
constructed between the tunnel tubes using traditional tunnelling methods.  
Every kilometre a vehicle cross passage is also formed.  This work would 
normally be carried out approx 750m behind the cutter head. 

• Other minor excavations to the side of tunnel tubes, such as forming the fire 
hose reel and emergency telephone niches. 

• Maintenance of the rock cutting head. 
• Vibrating rollers, used to compact the road fill, approx 15% of the tunnel is 

backfilled to give a flat road surface, the roller works approx 200m behind the 
TBM cutter head. 

 
 
Comments from Independent Geologist 
 
From time to time Dublin City Council has availed of the services of an Independent 
consultant to help allay resident concerns.  Pre-tender, he met with resident leaders 
in Marino and assure them that site investigation works would not damage their 
properties. 
 
Dublin City Council availed of his services again in relation to concerns about the 
TBM.  His report mentioned that while the noise heard in houses above the TBM 
(when it is in the 45 minute rock cutting cycle) is clearly discernible, the 
noise/vibration levels were not in themselves damaging to properties.  He explained 
that they were similar to and in some cases less, than those he experiences in his 
own property, which is situated under the flight path at Heathrow. 
What to expect when TBM is operating under a residential area 
 
The cutting head of the 11.8m diameter-boring machine rotates approx three and half 
times a minute, the cutting head has a series of disc shaped teeth which scores and 
grind the rock face.  The rock debris is collected onto a conveyor, which then 



transports the broken stone back to storage sheds on the surface; trucks then 
transport the rock to quarries to reuse. 
 
The noise energy caused by the TBM excavation process is transmitted through 
overlying rock and boulder clay and is picked up by houses above.  This ground 
borne energy manifests itself in houses as both medium levels of noise and low 
levels of vibration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
During the day residents typically hear the TBM in approx 45-minute cycles, first it 
cuts through the rock, then the noise stops for about 45 minutes while the machine 
installs the precast structural concrete lining.   
 
As the graphics try to show the noise levels gradually build up over a period of time 
and when the machine is directly under resident’s houses, levels of up to 55dB may 
be heard.  Residents above the TBM also experience low levels of vibration 
averaging at about 1.00 mm/sec (PPV) and peaking up to 1.5 mm/sec.  Depending 
on the working hours of the machine, and the size of peoples gardens it typically 
takes between one and three days for the machine to move from property to 
property.  
 
The vibration effect of the structural borne noise/vibration can be felt by placing your 
hand on the concrete walls of the properties or it may be picked up in radiators and 
such like, particularly when the TBM is coring under or very near a property.   
 
The extent to which the noise is heard depend on numerous factors that include: 
 

• The make up of the ground under the property i.e. whether the limestone is 
layered, the beds can be horizontal, vertical, folded or angled. 

• The hardness of the rock and boulder clay 
• The rate of progress of the TBM 
• The make up of the property i.e. mass concrete of bricks. 

 



CUT AND COVER WORKS AND OPEN APPROACHES 

 
At the northern end of the works there is a reception area for the open face machine, 
which forms the start of the cut and cover and open cut works.  The reception area 
included two 10m long, 12m diameter, adit supported by sprayed concrete lining 
techniques with spíle and lattice girders.  Moving north from the reception area there 
is a 300m cut and cover section constructed between 1.2m wide diaphragm walls 
excavated in 26m wide bays and with an average depth of 20m.  The next section is 
50m long with bored piles at the bridge crossing and finally there is 1,300m of 
retained cut using soil nailing with 25 and 32mm bolts 8-11m long with shotcrete. 
At the southern end of the tunnel drive a 10m-reception adit and a 50m return launch 
adit were constructed for the TBM. The south section comprises 600m of cut and 
cover tunnel cast within diaphragm walls. 
 
The Cut and Cover section presents its own challenges, requiring that all utilities 
including telecommunications, water, gas and drainage be removed and 
repositioned.  Problems in moving utilities have delayed some of the C&C 
construction sections by approximately three months.  Other works including the 
temporary re-routing of traffic and the construction of two temporary steel bridges for 
traffic diversions on the existing M1 at Whitehall also had to be undertaken. 
 
The construction technique required the excavation of an open trench over 20m deep 
and 26m wide.  Two-insitu reinforced concrete horseshoe shaped tunnels were cast 
in the excavation in 12m long sections.  The tunnel floor is sloped at 4o resulting in a 
variation in the depth of the excavation along its length.   To secure the sides of the 
excavation two separate measures were employed involving  

a) The construction diaphragm walls and  
b) The use of a combination of soil nailing and shotcreting.  
 

 
The method employed is determined by the height of the trench walls, the soil 
conditions/stability and the location.   
 
 
(A) Diaphragm Wall Construction 
 
Long sections of the cut and cover use diaphragm walls to support the sides of the 
open excavation, while work on the relocation of services and the construction of the 
insitu horse-shoe tunnels takes place.  Once cast and set, the tunnels are completely 
self-supporting and are not dependent on the diaphragm walls for structural stability. 
 
Diaphragm walls are used in the deep part of the tunnel.  The soil is excavated in 
trenches using a ‘bucket grabs’.  The trenches are supported as they are excavated 
with ‘Bentonite’ suspension, as a temporary measure to secure its sides.  Readymix 
concrete is later pumped into the trench displacing the ‘Bentonite’, which is recycled.  
The individual diaphragm walls are 1.2m to 1.5m thick and are poured in up to 7.2m 
long panels.   
 
Because of the depth of the excavation the diaphragm walls need to be supported by 
steel props.  As many as three rows of props were required in the deeper parts of the 
trench.  The steel props are 1.2m to 1.5m in diameter and 26m long and are 
positioned, one set of props per diaphragm wall panel, along the cutting. 



 
Once the excavation to the required depth is complete, a 750mm deep base slab of 
reinforced concrete is poured.  The waterproofed base acts as an additional support 
to the sides of the excavation.  The 12m long travelling shutter is positioned and steel 
reinforcing is fixed around the shutter.  Readymix concrete is then poured to a 
thickness of 600mm in the form of a double horseshoe shape, which was adapted 
from the original box shape for better structural performance. 
 
North Cut & Cover Tunnels from 1+600 to 1+900 metres 
WA2 Shaft at 2+250 metres 
South Cut & Cover Tunnels from 4+537 to 4+875 metres (Reception Shaft, Fairview 
Park Cut & Cover) 
South Cut & Cover Tunnels from 4+945 to 5+000 metres (Drive Shaft, Cut & Cover 
adjacent to Alfie Byrne Road) 
 
General Process 
 

1. The excavation is carried out using a heavy self guided mechanical grab 
suspended from the jib of a large crawler crane. 

 
2. The diaphragm walls were excavated and constructed in discrete panels of 

between 2.8m and 7.0m lengths, with a depth reaching 30m. 
 

3. As the excavation proceeds, support fluid was added into the excavation to 
maintain the stability of the surrounding ground and to prevent a collapse. 
This fluid is called “Bentonite”, which is a poser made of a special type of 
soluble clay and is mixed at the mixing plant with potable water. 

 
4. A heavy chisel may be used if an obstruction of hard strata is encountered, to 

break up the obstruction for removal by the grab. 
 

5. When the excavation is completed, a submersible pump connected to tremie 
pipes will be lowered into the panel excavation down to the toe level. This 
pumped the fluid down to the toe level and then from the bottom of the 
excavation back to a descending unit, in order to separate the bentonite from 
the suspended particles contained in it. At the same time, fresh fluid will be 
added to the top of the excavation to maintain the stability of the ground. 

 
 
 
(B.) Soil Nailing and Shotcreting 
 
In the deeper parts of the excavations diaphragm walls secure the sides.  However, 
when the excavation depth reduces to 12m or less, open cuttings supported by a 
combination of soil nailing and shotcreting replace the diaphragm walls.  This 
technique is relatively new in Ireland and no empirical data on the ground conditions 
was available. As a result extensive trials had to be undertaken.  A large trial area 
was established and the results monitored over a period of 6 months. 
The open cut section is excavated at an 80-degree angle away from the excavation. 
Shotcrete is applied by pumping/spraying concrete through a nozzle, which is held by 
an operative.  In addition to pre-testing the adequacy of the soil nailing/shotcreting 
technique in pilot tests, geo-monitoring equipment was in place along the excavation 



to monitor soil stability.  This instrumentation is monitored at regular time intervals to 
detect movement.  Results were very positive and the soil nailing/ shotcreting 
technique has been successful. 
 
 
Waterproofing the Cut and Cover Section 
 
When the casting operation was complete, the top and sides of the horseshoe tunnel 
were waterproofed with a 2mm Sika pvc tanking sheet.  Waterproofing the horseshoe 
tunnels was a three-part operation in which the tanking is first laid on the underside 
of the tunnel floor and then carried over the roof of the tunnels.  The tanking at the 
roof and sides was heat welded to the tanking at the sidewalls and floor to form a 
complete waterproof envelope.  For protection against mechanical damage, a 
reinforced concrete was poured on top of the membrane before backfilling took place. 
 
 
 

 
THE MECHANICAL AND ELECTRICAL SYSTEMS 

 
 
 

A comprehensive range of mechanical and electrical systems is provided within the 
tunnel to ensure a safe facility.  The designs of these systems conform to recognised 
international guidelines for a tunnel facility of this type.  Particular attention has been 
paid in the design process to assessing likely hazards and identifying measures that 
should be taken to mitigate such hazards, to as low a degree as reasonably 
practicable.  The following paragraphs provide an outline of each system and 
highlight the contribution that it makes to the overall safety of the tunnel facility. 
 
 
THE HIGH VOLTAGE AND LOW VOLTAGE POWER SUPPLIES, INCLUDING GENERATORS 
AND UNINTERRUPTIBLE POWER SUPPLY (UPS) 
 
Electrical supplies to the tunnel facility are made as secure as is practical to reduce 
the likelihood of complete failure.  Two independent medium voltage (10kV) supplies 
are provided by the ESB.  These supplies are received at the operations buildings at 
either end of the tunnel.  Low voltage supplies are derived from these incoming 
supplies and are used to power all equipment within the facility.  Under normal 
conditions, half of the tunnel facility is powered from each of these two incoming 
supplies.  However, in the event of one incoming supply failing, the power distribution 
network within the tunnel is automatically switched such that the remaining supply 
supports the electrical load of the complete tunnel facility.  
 
 
TUNNEL’S STANDBY GENERATOR INSTALLATION 
 
A further level of back up is provided by standby generators, which start 
automatically in the event of ESB supply failure.  These generators are able to 
operate for a minimum of 24 hours before refuelling is required.  They support the 
majority of the tunnel facility.  In common with usual practice, not all systems are fully 
supported by the generator supplies.  Additional back up is provided for critical 



systems and equipment by way of uninterruptible power supply (UPS) systems. 
These systems include batteries from which power supplies are derived in a manner 
that results in ‘no-break’ in supply to connected equipment.  The UPS systems 
support designated control, communications and lighting systems in the event of 
failure of incoming and generator supplies, as well as during the 15 to 20 second 
period between mains supplies failure and the generator running up to speed and 
being able to take the load.  
 
 
ROADWAY AND TUNNEL LIGHTING 
 
Lighting is provided throughout the tunnel 24hours a day and on the approach roads.  
A major consideration is the level of lighting at entrance and exit portals.  When 
entering a dark area (the tunnel) from a bright area (the external road), time is 
required for the human eye to adapt to the lower lighting levels.  Enhanced lighting 
levels are provided in the portal area to ease this transition.  In a similar manner, 
enhanced levels of lighting are provided at the exit from the tunnel, although the 
human eye reacts quicker to increases in lighting levels than it does to decreases.   
The lighting is automatically sensor adjusted at a number of discrete levels to allow 
for external light and similar reverse adjustments at night, when the tunnel becomes 
the brighter environment then the road surface. 

 
 
VENTILATION 
 
Forced ventilation is provided within the tunnel by sixteen large jet fans mounted from 
the tunnel ceiling at various locations in each tube.  The system performs two main 
functions: dilution of pollutants from vehicle exhausts in normal operation and control 
of smoke in the event of a fire.  The ventilation system employed is a longitudinal 
system where, in simple terms, air is blown through the tunnel in the direction of 
traffic flow and vitiated (polluted) air is expelled from the exit portals.  Under normal 
operating conditions, it is likely that forced ventilation (using jet fans) will only be 
required on an occasional basis.  For the majority of the time, the airflow induced by 
vehicles passing through the tunnel (the so called ‘piston effect’), is sufficient to 
ensure that acceptable limits of pollutants are not exceeded.  Sensors continuously 
monitor the quality of air in the tunnel and if pre-set limits are reached, jet fans are 
automatically switched on to supplement the piston effect and increase air flow 
through the tunnel to dilute these pollutants. 

 
 
TUNNEL’S VENTILATION JET-FAN INSTALLATION. 

 
In the event of fire in one of the tubes, jet fans are automatically switched to control 
the smoke. Initially, a low airflow is created or maintained such that smoke stratifies 
and vehicles in the area downstream of the fire leave the tunnel and/or evacuation 
procedures are implemented.  Subsequently, additional fans are switched to create 
airflow that is greater than the so-called ‘critical velocity’, which results in loss of 
stratification (smoke fills the entire cross section of the tunnel) and smoke being 
blown towards the exit portal.  Most importantly, none of the smoke then moves back 
along the tunnel over the vehicles caught in congestion upstream of the incident.  It is 
assumed that all vehicles downstream of the fire leave the tunnel in the normal way 
during the initial period.  At the traffic flows predicted for the Dublin Port Tunnel, this 



is likely to be the case.  Special traffic control and management measures are being 
implemented on the surrounding road and street network to ensure that the tunnel 
will operate in an un-congested traffic condition. 
 
 
 

FIRE DETECTION AND PROTECTION. 
 
Three separate methods of fire detection are included in the tunnel facility.  Linear 
heat detectors are provided throughout the tubes.  These raise an alarm in the event 
of the temperature reaching a predetermined limit or the rate of increase in 
temperature being sufficiently high as to indicate the likelihood of a fire.  Emergency 
pushbutton (break glass) alarm points are provided adjacent to emergency call 
niches and at other strategic locations.  These will cause alarms to be raised in the 
control room when activated.  The third method of fire detection is by way of optical 
smoke detectors in various plant rooms throughout the facility.  In addition, a 
comprehensive fire detection and alarm system is provided within all buildings and 
plant areas. This is supplemented by automatic gas extinguishing systems in areas 
of particular importance. 
 

 
TUNNEL’S FIRE PUMP TESTING 
 
Emergency Niches provide two fire extinguishers intended for use on minor fires and 
fire hydrants linked to a dedicated hydrant main, in turn fed from a water storage 
reservoir via a pump set to maintain the required pressure.  There are hose-reels 
located every 60m in the tunnel.   

 
A gas sampling system and nitrogen foam extinguishing system are provided at the 
drainage sump in each tunnel.  The sampling system detects build-up of a potentially 
explosive atmosphere in the drainage sump.  Should critical levels be reached, an 
alarm is activated in the control room and foam will be discharged to protect against 
fire or explosion.  The tunnel operator will implement traffic management and safety 
procedures to deal with the situation. 

 
 
COMMUNICATIONS SYSTEMS 
 
Extensive communication facilities are provided to assist in operation of the tunnel.  A 
comprehensive PABX telephone system is provided throughout the buildings and at 
other strategic locations to ensure external communications are maintained  
 

 
EMERGENCY RADIO SYSTEMS 
 
Emergency telephones are provided in emergency niches adjacent to the left hand 
traffic lane and are at 250 metres intervals.  In addition, there are pole mounted 
emergency phones at some locations on the surface roads.  All emergency 
telephones allow non-dial communication to the Tunnel Operator in the control 
building.  The emergency telephone system is linked to the CCTV system so that 
tunnel operators can view the scene in the vicinity of the call niche that has been 
accessed.  This allows for a quick and accurate assessment of any incident. 



 
Three radio systems are supported within the tunnel; 

1. These are for emergency services, public radio and tunnel operations.  The 
emergency services radio system allows staff from these organisations to 
maintain contact within the tunnel to the same degree as when they are on 
adjacent city streets.   

2. The public radio system allows rebroadcast of selected public radio stations, 
which can then continue to be received by motorists as they pass through the 
tunnel.  In addition, a facility is provided that allows tunnel operators to break 
in to these broadcasts to give information or instruction to drivers.  This facility 
would be of particular benefit during incidents when information can be given 
to supplement or re-enforce messages shown on variable message signs.  

3. The tunnel operations radio is used by Dublin Port Tunnel staff for 
communication among themselves and with operators in the tunnel control 
building.  It will be of particular benefit to staff involved in response to 
incidents and maintenance.   

 
A public address system is provided within the tunnel and at the portals.  This 

allows tunnel operators to broadcast messages to people in these areas.  Again, 
these messages would be primarily to re-enforce or supplement information on 
variable message signs. 
 
 
CCTV SYSTEM 
 
Some 100 closed circuit television cameras provide comprehensive coverage of the 
tunnel and its approach roads.  These cameras provide colour pictures at the tunnel 
control building, which assist operators in assessing the nature and severity of 
incidents that do occur, as well as for general surveillance.  . 
 
 
TRAFFIC CONTROL SYSTEM 
 
Comprehensive traffic control facilities are provided throughout the tunnel.  These 
include variable message signs capable of displaying a wide range of text messages, 
lane control signals to allow separate indication for each traffic lane, conventional 
traffic signals, variable speed limit signs and barriers at the tunnel portal. A large 
number of traffic management plans have been determined and will be used as part 
of the planned response to various traffic conditions that may arise in the tunnel. 
These plans will also include those needed to respond to incidents, support 
maintenance work in the tunnel and close either one tube or the entire tunnel facility. 
 
Traffic management plans developed for the Dublin Port Tunnel may, on 
implementation, affect traffic on other roads in the vicinity.  Plans have been 
developed in consultation with Dublin City Council and the National Roads Authority, 
who are responsible for traffic control measures on the M1 and M50 motorways.  
Operating procedures determine when and how tunnel operators will inform others of 
the implementation or change in traffic management within the Dublin Port Tunnel.  
This will be achieved by direct telephone and computer communications links among 
the control centres. 
 
 



TRAFFIC MONITORING SYSTEM 
 
Traffic flows through the tunnel are monitored using vehicle detectors.  Data from 
these detectors relating to the number of vehicles, their speed and the distance 
between vehicles is collected and processed using proven algorithms.  The output 
from these algorithms causes alarms to be raised in the control room if disruption to 
normal flow is detected.  Such disruption may typically be the result of congestion 
occurring following an incident such as vehicle breakdown or accident.  When 
incidents are detected, CCTV pictures from appropriate cameras are highlighted to 
the tunnel operator so that the incident can be confirmed, an initial assessment made 
of its severity and appropriate planned responses can be implemented. 
 
Traffic monitoring also includes the detection of over-height vehicles attempting to 
use the tunnel. There are seven detection loops for over height vehicles on the 
approaches to the Portals and these are linked to variable message signs. Specific 
traffic management plans are then implemented to alert the driver of an offending 
vehicle and to divert it from the tunnel facility.  If the over height vehicle continues 
enroute to the Tunnel an automated barrier will close the Tunnel and traffic signalling 
will turn to red.    
 
 
PLANT CONTROL AND MONITORING SYSTEM 
 
A comprehensive system is provided to monitor and control many aspects of the 
tunnel and the installed equipment.  This type of system is commonly referred to as a 
supervisory, control and data acquisition or SCADA system.  The SCADA system 
provides the tunnel operators with alarms when abnormal events or situations are 
detected.  In many cases, responses to such alarms and events are automatic, 
requiring either no input or simple confirmation from the operator.  Other events may 
require the operator to confirm basic information presented by the system before a 
change in settings is implemented.  At all stages, tunnel operators are aware of the 
status of tunnel systems and control settings that are being implemented.  
 
Pre-defined response procedures instruct the operator of action to be taken should 
individual items of equipment develop faults or should an entire system fail.  The 
overriding concern of all responses is to provide a safe environment for tunnel users.  
Should any failure of equipment occur which has potential to compromise this; the 
response is to close the tunnel in a safe and orderly manner and to effect immediate 
repairs.  Only after repaired equipment has been fully checked and comprehensive 
ranges of start-up inspections have been carried out will the tunnel be re-opened for 
public use. 
 
 
DRAINAGE AND PUMPING 
 
A comprehensive drainage system is provided within the tunnel.  Interceptor drains 
are provided near the portals to collect any water that flows down the carriageway 
towards the tunnel.  A continuous drainage system is provided within the tunnel to 
collect any water and other liquids that may be present.  Water may be present from 
sources such as tunnel washing, testing of hydrants and hose-reels, fire fighting 
activities or washing down after an incident.  Liquids collected by the drainage 
system end up in an independent, 250 m3 sump at the low point of each tunnel from 



where they are discharged by pumps, via an interceptor, into the City’s drainage 
system.  Skimmers are provided within the sump to allow removal of pollutants before 
discharge to reduce the risk of pollution being introduced to the City’s drainage 
system. Further facilities are available to inhibit discharge from the sumps and to 
allow the contents to be pumped to road tankers if, for example, major spillage of a 
potential pollutant occurred.  
 
TUNNEL OPERATIONS 
 
Each tube of the tunnel is used for traffic travelling in one direction only.  Two-way 
traffic in a single tube is not envisaged in normal operating conditions.  Allowing only 
one-way traffic in each tube reduces the risk of serious accidents by eliminating the 
possibility of head-on collisions. 
 
Operation of the tunnel is controlled and monitored from a dedicated on-site control 
room.  The Control Room is staffed  24 hours a day, 365 days per year. 
 
Planned responses for a wide range of incidents have been developed in conjunction 
with the emergency services, who will play key roles in responses to major incidents 
such as accidents with injury and fires.  In all cases, responses have been developed 
to support rapid action following detection of an incident or an alarm being raised.  
The prime aim of all response procedures is the safety of tunnel users. 
 
On successful completion of the testing and commissioning period of the tunnel’s 
safety features and tunnel operations plans, the Dublin Port Tunnel will be opened, 
providing an alternative and convenient route for heavy goods vehicles between 
Dublin Port and the M1 and M50 motorways to the north of the City.  The tunnel’s 
safety features, which are in accordance with prevailing international guidelines, will 
support a safe route for tunnel users. 
 
 

 
DUBLIN PORT TUNNEL 

Safety Features 
 
The following features contribute to the overall safety of the Dublin Port Tunnel. 
 
Operational Aspects 

 
• Tunnel operations controlled and monitored from dedicated control centre 

adjacent to the tunnel, 24 hours per day, 365 days per year. 
• Incident response procedures developed in conjunction with emergency 

services and other relevant parties 
• Trained operators implementing planned responses to any incidents that 

arise and regular training for all operations staff, including simulated incidents 
and joint exercises with emergency services 

• On site specialist fire tender and crew with training in Tunnel environment 
• On site Garda Traffic Corp and breakdown vehicle. 
• Operator patrols the Tunnel to ensure freeflow of traffic 



 
 
Safety Features of the Tunnel Civil and Structural Design, and Layout 

• There are two separate ‘tubes’ with one way traffic only eliminating 
risk of head on collisions 

• 19 Pedestrian cross connections between tubes (every 250 metres) 
fitted with fire doors, used for evacuation of an incident tube and for 
emergency services access to the scene of an incident 

• Vehicle cross connections provided at four locations (every 1km)  and 
fitted with fire doors, used to facilitate evacuation and access by 
emergency services. Vehicle lay-bys at these locations providing 
refuge for broken down vehicles, recovery and maintenance vehicles.  

• Emergency walkway adjacent to each side of the carriageway in both 
tubes 

• Fire fighting points every 65m. 

• 38 Emergency Phones at approx 250 metre intervals providing 
emergency telephone link directly to operator. 

• Highest quality fire retardant materials used throughout to minimise 
the outbreak or propagation of fire..  The Tunnel structure is designed 
to withstand a 100 Mega Watt fire for two hours.  

 
 
Mechanical and Electrical Systems 
 
Communications 

• Methods of communiction with drivers in the Tunnel: 

 Emergency phone link direct to operator 

 Loud speaker System to instruct users 

 100 CCTV covering every angle and area of Tunnel 

 Variable message signs giving instruction 

 Break-in FM radio, operator can speak directly to tunnel users 
 
 Mobil phone telephoney to instruct users in event of incident 
 

• 3 internal radio communication system incorporating 10 channels 

 Operational radio system between operator and employees, 
(PABX) 



 Emergency radio system with dedicated channels for Gardai, 
Fire Brigade, Emergency Services etc  

 Public FM radio break-in system to allow car radios to receive 
selected stations in the tunnel. Break in facility to allow 
messages to be given to motorists as part of planned response 
to incidents 
 

Traffic Management 

• 100 closed circuit television system to allow tunnel operators to 
monitor the facility, detect incidents visually and assess the nature and 
severity of incidents. 

• Traffic control system with defined plans covering wide range of traffic 
conditions expected. Includes plans to close either or both tubes as 
may be required from time to time for maintenance or in response to 
incidents. Control strategies integrated with those for the City Centre 
and adjacent motorways. 

• Traffic monitoring system to detect abnormal flows such as e.g. 
vehicle stopped or slow movement of traffic.  Automated alarm 
systems when pedestrian appears in Tunnel or emergency door 
opened 

• Over height vehicle detection at 7 locations on approaches linked to 
Viariable Message Signs to protect against damage to tunnel portals 
or installed equipment 

 

Electrical 

• Two independent high voltage supplies directly from the National Grid 
each capable of powering the Tunnel systems independently. 

• Essential services supported by standby generators which start 
automatically on failure of incoming supply and can operate for 24 
hours without refuelling 

• In the event of supply failure from ESB and back up generator, critical 
services supported by uninterruptible (no break) supplies for 60 
minutes.   

• Tunnel lighting censored to provide for transition from external to 
internal lighting levels and vice versa.  (i.e. Aids adjustment to night 
vision) 

• The ventilation system using 16 jet fans is capable of changing the air 
in the Tunnel within minutes, it is used to maintain air quality during 
normal operations and control smoke in the event of a fire.   



Fire Prevention Systems 

• Comprehensive fire detection by linear heat detectors, optical smoke 
detectors and break glass alarms at various locations in the tunnel 
and operations buildings.  

• Pressurised fire hydrant system and hose reel locations (every 65m) 
ensure full coverage and overlap of areas within Tunnel.  Dedicated 
on site water reservoir to ensure adequate supplies available for fire 
fighting 

• Extensive central drainage system to collect all liquids and convey to 
the sump (tanks) from where it is discharged by pumping. The sump 
has Gas sampling and foam- extinguishing systems to neutralise any 
flamable liquids and reduce risk of explosion/ fire. 

 
Traffic Management During Construction 
 
The construction of Dublin Port Tunnel couldn’t begin until a traffic management plan 
had been developed and agreed to facilitate the construction of the tunnel and to 
minimise the disruption to people travelling along its route. 

 
The Northern Section of the tunnel alignment runs along the centre of the M1-

Motorway and N1-Swords Road (M1 & N1) for a distance of 970m, where the tunnel 
was required to be constructed using the ‘cut and cover’ tunnelling technique.  The 
construction of a large trench up to 34 m wide and 12 m deep along the centre of the 
M1-Motorway & N1-Swords Road reservation, one of Ireland’s busiest roads and 
strategically of a very high importance to Dublin City, posed the first difficult task in 
the overall construction of the project.  The M1 & N1 consisted of a two-lane dual 
carriageway facilitating 32,000 vehicles per day, including bus traffic of up to one bus 
per minute during peak periods.  The ‘cut and cover’ tunnelling technique required 
the excavation of most of the road’s reservation, leaving room for one traffic lane in 
each direction, to be accommodated at the top of the 12 m deep cutting, which has 
reinforced side slopes, as illustrated in Figure 1. 
 
2. THE REQUIREMENTS OF A TRAFFIC MANAGEMENT PLAN. 
 
  The objectives of this plan were set as follows: 

 
 To facilitate the phased construction of the twin tube tunnel under the M1 & 

N1 covering 24hours a day for the duration of the project and included 
monitoring of the plan’s effectiveness, and making changes when required. 
 

 Cater for all modes of traffic along the route, including public transport flows, 
pedestrians and cyclists. The public transport usage included the important 
Swords-Airport- City Quality Bus Corridor (QBC), access to the M1, N1 and 
M50.  

 
 Provide for ancillary temporary and permanent works in the area,  

e.g. works associated with Shantalla Road Bridge, the Northern Tunnel 



Operations Building, the diversion of utilities, a 25 m deep reception-pit for the 
TBM, new lanes both North and South on the M1. 

 
 Cater for events of construction and events in the city, 

e.g. the demolition of the existing Shantalla Road Bridge, the routine 
maintenance and cleaning of the traffic carriageway and other specialist city 
events such as the World Special Olympics, major football matches etc.. 

 
 Include safety measures to provide for safe traffic flows for users and the 

tunnel workforce and take account of emergencies such as breakdowns and 
accidents on the traffic carriageway. 
 

 Facilitate the needs of local residents, commercial groups and other 
stakeholders including other authorities with responsibilities for roads and 
traffic in the area. 

 
 Provide a public information campaign and the distribution of information to all 

those affected in particular local residents. 
 
3. THE DETAILED DEVELOPMENT OF THE TRAFFIC MANAGEMENT PLAN. 
 

The Dublin Transportation Office Saturn model is a strategic transportation 
model of Dublin City’s transport network and is used to assess the impact of changes 
to the transportation network, including private vehicle and public transport networks.  
In addition, the Paramics micro-simulation traffic model was developed by SiAS 
Transport Planners, who were commissioned by the Contractor, NMI Consortium, to 
assess the optimum measures that could be incorporated within the overall plan in 
order to minimise traffic delays.   
 

These traffic management assessment tools were used first of all to assess a 
‘do-nothing’ scenario, i.e., to carry out the construction works without the application 
of any mitigating measures.  The Paramics micro-simulation model indicated that 
traffic queues during peak periods would ‘build-back’ over 3 km in both directions at 
peak and also Northwards along Shantalla Road. Journey times for both private and 
public transport vehicles would increase by between 66% and 85% approximately.  
This would mean a 12 minute journey from M50 M1 Interchange to Collins Avenue 
would become greater than 20 minutes. This scenario was considered  
unacceptable. 

 
Various traffic management solutions were tested using the Paramics traffic 

model and it was concluded that the combination of measures would reduce the 
impact of the construction works on traffic flows, queue lengths and journey times as 
follows:  
 

A. As the Collins Avenue – Swords Road signalised junction is effectively 
controlling the volumes of traffic passing through the works area, it was 
recognised that if the configuration of this junction, including its link with the 
City’s computer traffic control system (SCATS) could be maintained, together 
with its lane layout for a distance approaching and departing the junction, 
then the traffic volumes before construction works commenced could be 
maintained.  Therefore, the traffic management detailed design efforts were to 



incorporate the existing junction configuration but with adjustments to the 
position of the pedestrian light and it’s linkage to the junction.. 

 
B. The banning of right-turning traffic movements from Swords Road to Collins 

Avenue during the evening peak would result in less restrictions to City bound 
traffic and allow an increase in time to traffic exiting the City. 

 
 

C. It was evident from the traffic modelling that a travel mode shift from private 
vehicle usage to that of public transport would minimise the impact of the 
works.  The proposals  included: 

 
 The extension of the Finglas and Malahide Quality Bus Corridors 

Northwards towards the M50 and N32 to provided alternative direct 
public transport links between the city centre and the Airport. 

 
 The construction of a new QBC on the N32. 

 
 The enhancement of the Swords-Airport QBC through Santry Village 

and the restriction of the Shantalla Bridge City bound ramp to public 
transport only during the morning peak period.  This was supported by 
the extension of the bus lane from the Shantalla ramp Southwards to 
the junction with Collins Avenue and meant that public transport 
journey times to the city during morning  peak were maintained. 

 
 In addition, it reduced traffic flows entering onto the N1, thereby 

decreasing traffic disruption on the N1 approaching the Collins Avenue 
junction. 

 
D. It was recognised that other adjoining radial routes were running at capacity 

and it would be difficult for traffic to divert. However additional route static 
signage was provided indicating alternative routes for City bound traffic i.e., 
via the Ballymun Road and M50 and via Finglas Road and M50 for 
Northbound and Airport bound traffic, and via the N32 and Malahide Road. 
These alternative routes also facilitated the traffic plan during special events 
such as the M1 & N1 road closures, Special Olympics etc 
 
CCTV camera at strategic locations are linked using fibre optics to the 

Traffic’s Control Centre in Dublin City Council, to facilitate the operation and 
adjustments of the plan. Variable message signs were used to advise motorists of 
up-to-date information on alternative routes, expected delay times etc.   

 
 

The Contractor, NMI Consortium, were required in accordance with the 
Construction Contract to appoint a specialist sub-contractor and a Traffic Safety 
Officer to develop the detail of the traffic management plan through the construction 
site area and to also manage the operation of the plan 24 hours a day, 7 days a 
week.  As part of the management of the traffic plan, a heavy and light recovery 
vehicles crew together with a traffic management crew were located on-site at all 
times to respond to any incident that could occur. 

 



  The detailed traffic management plan had to allow the weaving of the traffic lanes 
through the construction works area in order to accommodate all of the various 
phases in the construction of the tunnel. There were fifteen principal phases of the 
traffic management plan to accommodate the works, each phase having a different 
layout.  The switching from one traffic phase to the next was carried out over night, 
presenting the driver with a different route and views of the tunnel construction works 
than that of the previous day.  This required the detailed planning and design of 
temporary carriageways and bridges and all of the traffic plan’s associated traffic 
barriers, cones, signs, road markings, traffic signals, information campaign etc.. 
 

 
A Traffic Forum for the project was formed, consisting of representatives from 

An Garda Síochána, The Office of the Director of Traffic, Dublin Bus, Fingal County 
Council, NMI Consortium (the Contractor), Dublin City Council’s Dublin Port Tunnel 
Project team and the Construction Supervisors (Kellogg Brown & Root Ltd.).  The 
Traffic Forum met once a week for a period of three months prior to work 
commencing on-site, to discuss and guide the development of the traffic 
management plan.  Consultation meetings to facilitate representations from other 
interested groups such as local resident associations and commercial groups were 
held.  The final plan was presented to the relevant Council Committees of Dublin City 
Council and their approval to proceed was obtained. 

 
4. THE PLAN’S PUBLIC INFORMATION CAMPAIGN. 
 
Prior to the implementation of the traffic plan on the 5th November 2001 a one month 
information campaign took place consisting of consultation / information meetings 
with various interested groups, national and local radio advertisements, newspaper 
advertisements, distribution of information locally using leaflets, provision of 
information using variable message signs located along the M1 & N1 route and a 
press conference immediately prior to the plan’s implementation.  The message of 
the campaign was for motorists, where possible, to use the alternative signed routes 
to allow extra time for their journey during peak hours and if possible to use public 
transport as journey times would be maintained. 
 
5. THE OPERATION OF THE TRAFFIC MANAGEMENT PLAN. 
 

The plan’s operation was managed by the on site Traffic Safety Officer and 
his traffic management crew.  The plan is monitored by the Construction Supervisors 
(Kellogg Brown & Root Ltd.) and Dublin City Council’s Project team, the Office of the 
Director of Traffic, An Garda Síochána and Dublin Bus.  If adjustments to the detail of 
the plan were required, they were carried out immediately by the Traffic Safety 
Officer and his team.  The Traffic Forum continued to meet on a monthly basis to 
monitor and advise on the continued operation of the plan. 
 

The public information campaign continued during the operation of the plan 
with information being conveyed via Dublin City Council’s web site, advertising on the 
radio, leafleting the local area and the provision of a dedicated telephone, ‘hot-line’, 
to deal with the public’s / motorist’s inquiries. 

 
The Table below illustrates the changes in vehicle journey times and queue 

lengths before and after construction works commencing.  Traffic volumes are 
generally maintained, however, queue lengths have increased by 0.3 km on the M1 & 



N1 due to less queueing space being available on the road, and vehicle journey 
times have increased on average by 3 minutes on the M1 & N1 route.  Traffic queue 
lengths have increased on the secondary route, Shantalla Road, with vehicle journey 
times increasing on average by 4 minutes.  Public transport journey times have been 
maintained and there is a reported increase of 32% in passenger numbers on the 
bus routes passing through the construction site area since the traffic plan was 
implemented.  The exact numbers of people transferring from private vehicles to 
public transport as a result of the traffic plan are difficult to quantify.  Pedestrian and 
cyclist movements have been catered for as before the works started. 
 

Vehicle Journey Times: 

Description of 
Journey Time Route 

Before 
Construction 
Works1 

(Rounded to 
nearest 
minute) 

Model 
Prediction of 
‘Do-Nothing’ 
Scenario 
(Rounded to 
nearest minute) 

Model 
Prediction 
with Traffic 
Plan in Place 
(Rounded to 
nearest min) 

Actual Journey 
Time During 
Construction2 

(Rounded to 
nearest minute) 

From the M50 – M1 
Interchange South to 
Collins Avenue – 
Swords Road Junction,  

 
12 min. 

 
Greater than 20 
min. 16 min. 15 min. 

Along Shantalla Road 
from the over-bridge at 
the M50 to Shantalla 
Road Bridge. 

 
13 min. 

(13 min. for 
bus) 

 
Greater than 24 

min. 
(Greater than 24 

min. for bus) 

19 min. 
 

17 min. 
(13 min. for bus) 

1 Surveyed October 2001.  2 Surveyed January 2005. 
 

Vehicle Queue Lengths: 

Description of Queue. 
Before 
Construction 
Works1 

 

Model 
Prediction 
of ‘Do-
Nothing’ 
Scenario 
 

Model 
Prediction 
with Traffic 
Plan in 
Place 
 

Actual 
Average 
Queue 
Lengths 
During 
Construction
2 

 
Northwards from the Swords 
Road – Collins Avenue 
Junction along the N1 & M1. 

0.8 km Greater 
than 3 km 1.2 km 1.1 km 

1 Surveyed October 2001.  2 Surveyed January 2005. 
 

TABLE 2.  CHANGES IN VEHICLE JOURNEY TIMES AND QUEUE LENGTHS. 
 
6. SUMMARY. 
 

The combination of ideas and advice from representatives of other roads and 
traffic authorities who formed the Traffic Forum for the project; the input of 
sophisticated traffic assessment models; the detailing of the traffic management plan 
through the works area by a dedicated specialist Traffic Management Contractor 
together with an appointed Traffic Safety Officer; the development of the Quality Bus 
Corridor element of the plan by the Office of the Director of Traffic; a series of 



consultation meetings with stakeholders and a public information campaign; all 
resulted in an overall traffic management plan to facilitate the works.  The Plan 
minimised as much as possible the journey time delays to motorists and public 
transport passengers and provided a safe traffic route for all, including pedestrians 
and cyclists.  The traffic management plan during the operational stage was 
managed using the continued advice of the Traffic Forum; the 24 hours a day 7 days 
a week management by the Traffic Safety Officer and his team; and the continuous 
distribution of information to those affected by the plan. 
 

For motorists traffic volumes were maintained on the M1-Motorway and N1-
Swords Road with some ‘acceptable’ increase in traffic queue lengths and journey 
times.  Public transport passenger routes and journey times were maintained with an 
increase in public transport passengers being reported. 
 

To quote the Irish Independent of the19th August 2004 in an article relating to 
the Dublin Port Tunnel, titled ‘Getting there’: 
 

“… aspects of the project are well worth celebrating.   
      One of them should be a challenge for other planners.  In a break with precedent, 
the traffic disruption on the Belfast Road has been far less than feared… It can be 
done.” 
 

 
 
 
 


