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1.

INTRODUCTION
In August 2002, Scott Wilson Ferguson McIlveen were awarded Commission No.
F7/1 under the Consulting Framework Contract. This related to the M1/Westlink
Project and required that the Consultant team develop the preliminary designs to a
level that would allow the Vesting Order stage to be undertaken. In doing so the
Designation Order Public Inquiry was undertaken in November 2002 together
with a series of Risk Management and Value Engineering Workshops. These
were underpinned by a comprehensive series of cost estimates, programming
exercises and procurement recommendations.
By July 2003, Scott Wilson Ferguson McIlveen were invited to tender for
Commission No. F7/3 under the Consultancy Framework Contract. This was the
natural progression from the previous commission and involved the M1 Westlink
and M2 Improvements encompassing the elements of new construction associated
with the Department’s emerging procurement strategy. This entailed a Design
Build Finance and Operate (DBFO) philosophy and was to become the Roads
Service DBFO Package 1 scheme. Scott Wilson Ferguson McIlveen were
successful and were awarded the Commission by August 2003.
As the Commission developed and the tender process progressed focus turned to
the efficiency of other key elements within the strategic road network. In
particular it was recognised that the next task to be addressed was the at grade
bottleneck at York Street. This interchange linked the A12 Westlink, the M2
motorway and the M3 motorway through a complex arrangement of traffic signals
interfacing with the surface street network, and in particular York Street. This
element of work had not been included within the Roads Service DBFO Package
1 for a number of reasons. These included the perceived complexity of being able
to link the arterial routes together and the fact that the statutory processes had not
progressed. At the outset of the initial commission the M1/Westlink had already
completed the Environmental Statement statutory process and to bring York
Street on stream including all statutory stages was not viable within the
procurement programme set by Roads Service.
As a first stage in addressing the problem at York Street, Roads Service requested
that Scott Wilson Ferguson McIlveen examine a range of options. These were to
be a staged approach dealing with the short, medium and long term solutions and
be in the order of £0.5 million, £3 million and £10 million plus. These studies
were commenced in September 2004 focusing on Traffic Control Measures and
Major Junction Remodelling related issues as detailed within the Project Brief, a
copy of which is contained within Appendix A. It was recognised that the shortterm solution would encompass a traffic-based scheme and this progressed in
parallel with the review of medium and long-term solutions. In doing so a series
of traffic studies were undertaken to allow the modelling to progress. The results
of this exercise are the subject of a separate report entitled “M1 Westlink / M2 /
M3, York Street Improvements, Traffic Management Options Report”.
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2.

HISTORICAL PROPOSALS
Not unlike other major industrial cities within Great Britain, Belfast can trace the
development of its arterial trunk road network back to the 1930s. By then the
rapid development of urban motorised traffic was forcing planners and engineers
to examine the introduction of major roads into and around the City centre.
By 1938 a start had been made to the Sydenham Bypass to address traffic related
problems and it soon became apparent that the River Lagan served as a barrier to
the movement of traffic across the river. Options were developed over the
intervening years for crossings involving solutions to ensure navigation could
continue upstream. At this time the recommended solution was for a high level
bridge between High Street and Middlepath Street. This soon became interlinked
in the post war years with the aspirations to create a network of ring roads as
advocated in the 1946 Outline Advisory Plan. These roads were proposed to be at
ground level rather than being elevated. However as the assessment developed it
became apparent that unless grade separation was introduced the schemes would
not be viable.
In 1956 the Housing Act was introduced which designated large areas of central
Belfast as redevelopment zones. A similar process was being undertaken in
Glasgow and this was to serve as the catalyst for the urban network within both
Glasgow and Belfast. This offered a unique opportunity to integrate the new
arterial networks within the developing landscape replacing the Victorian urban
sprawl of sub standard housing and industry. Also at that time the Northern
Ireland Government had taken the decision to proceed with the M1 and M2
approach motorways into the City from the south and the north respectively.
By 1961 a new Inner Ring Road Scheme, known as the Grade Separated Scheme,
was adopted which was based largely on elevated dual two lane carriageways
with high level roundabouts. This was further refined by the adoption of the
Ministry of Commerce Motorway Committee’s recommendations that full grade
separation of the ring road with the new motorway radial routes was required.
Influenced by the development of similar schemes in the United States of
America, the proposals continued to be consolidated. By 1964 Belfast
Corporation approved in principle a largely elevated dual three-lane motorway
with hard shoulders to 50mph standards. In doing so the Corporation appointed
Travers Morgan and Partners to develop the proposals resulting in their report
entitled “Report on Belfast Urban Motorway” dated February 1967. This defined
the Belfast urban motorway framework including the radial connections. An
ambitious phased construction strategy was proposed leading to completion by
1976. The Report concludes with the following timely reminder that traffic
problems are not a recent phenomenon.
“The Urban Motorway Scheme, notwithstanding its magnitude, is by no means
over ambitious. It is an urgent necessity. Some parts of the Ring Road will
operate at near capacity on its completion. This strengthens the likelihood that, in
common with all other comparable cities, Belfast faces the prospect of some
limitations in the use of private vehicles in the City centre.”
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As part of the Report a considerable emphasis was given to the proposed
intersection of the motorways flowing in from the north and the south of the City
and their connection to the crossing of the River Lagan. This would be what is
currently being termed York Street Interchange. A number of crossing points
were considered over the River Lagan and these resulted in the Red and Blue
routes. Each had a particular layout at York Street and are illustrated on Figures
2.1, 2.2, 2.3 and 2.4, included in Appendix C.
By 1969 the proposals for the major highway infrastructure were set out within
the Belfast Transportation Plan and incorporated within the Belfast Urban Area
Plan. This entailed the M1-M2/Harbour Link in the form of an elevated dual
three-lane motorway from Broadway to the M2 and onwards across the River
Lagan to join the Sydenham Bypass. This involved, inter alia, a major
interchange at York Street. Although land had been Vested for a large part of the
route by 1971, civil disturbance plagued the attempts to progress construction. By
1974 the financial climate had changed and the public perception of urban
motorways was shifting. This led to a review of the Urban Area Plan and resulted
in a downgrading of the scheme to what is now known as the Westlink. This was
largely influenced by the outcome of the Public Inquiry held in 1977. It did,
however, support the need to provide a high capacity dual carriageway linking the
M1 and M2 motorways with the Harbour. However, the number of gradeseparated interchanges were reduced and at York Street the principle of an atgrade interchange would appear to have been accepted.
Between 1979 and 1983 the construction of the Westlink was undertaken
including the M2 Dock Street Bridge and the M2 Extension embankment. This
latter element was constructed essentially as advance works in anticipation of the
onward connection to the proposed structure across the River Lagan. To avoid
differential settlement of the 8m embankment in relation to the piled structural
elements the earthworks were pre-consolidated using a number of techniques.
This started to shape the constraints that exist today in and around York Street.
By the early 1990s the construction of the elevated section of the M2/M3 was
underway followed by the elevated Translink railway line connecting the City’s
southern and northern networks. It was both of these elements of infrastructure
that posed the challenges for the development of the York Street Interchange.
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3.

EXISTING CONDITIONS

3.1

Ground Conditions
The ground conditions surrounding the York Street area reflect the legacy of the
Ice Age. As can be seen on Figure 3.1.1, included in Appendix C, the original
river valley is understood to have cut into the sandstone bedrock when the land
stood at a higher level relative to the sea than at present. As the process of
glaciation continued the valley became in-filled with boulder clay before
retreating to the area comprising Belfast Lough. This created a trapped proglacial lake in the Lagan Valley that slowly built up with sediments and gravels
from the deltas of inflowing rivers. These unconsolidated silty clay sediments are
known locally as Sleech and are underlain by sporadic peat beds. It is Sleech
underlain by boulder clays that are typical of the ground conditions at York Street.
Similarly the ground conditions at Broadway and along the length of the Westlink
display the same characteristics.
There exists a reasonable quantity of site investigation data in the form of
borehole records in and around the York Street area. This resulted from the
studies during the 1960s through to the implementation of the Westlink, the Cross
Harbour M3 and the elevated Translink railway. Glover Site Investigations Ltd
undertook some of these investigations during 1989 under the ‘Belfast Cross
Harbour Road and Rail Links Contract 1’. A representative borehole of the York
Street area is BH6/8 located on the western side of Nelson Street between Great
George Street and Henry Street. The summary of the strata is as detailed in Table
3.1.1.

Description of Strata

Depth (m)

Bitmac

0.00 - 0.15

Hardcore & rubble

0.15 - 0.85

Very soft grey slightly organic silty CLAY with lenses of silty fine
sand, decayed stems, small shells and shell fragments.

0.85 - 2.50

Dark brown sub-amorphous PEAT

2.50 - 9.45

Soft dark brown organic silty CLAY

9.45 - 10.20

Firm grey and grey brown sandy SILT

10.20 - 10.90

Medium dense brown silty fine SAND

10.90 - 12.05

Firm to stiff grey brown silty CLAY with lenses of silty fine sand and
traces of fine to medium gravel (fissured and laminated in places)

12.05 - 17.60

Medium dense brown silty fine SAND

17.60 - 18.25

Stiff brown slightly fissured silty CLAY

18.25 - 20.00

Table 3.1.1: Borehole 6/8 Log
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The close proximity of the River Lagan contributes to the high water table within
the Sleech. During the construction of the Westlink this was recorded as being 5
feet below ground level. The water table was also recorded as being erratic in
places and being influenced in certain locations by artesian pressure. This
occurred where boulder clays blanketed water-bearing sands. Such conditions
need to be fully taken into account during the design to overcome uplift during
construction.
3.2

Topography
The strategic road link between the M2, the M3 and the A12 Westlink is a
complicated junction. The road network connecting the M2 and M3 is elevated
with numerous piers supporting the motorway. In the same location, Translink
have an elevated section of railway line that connects York Road Station with
Central Station. Therefore, an essential element of the scheme was to
comprehensively map this area to create an accurate 3-D model of the existing
network in MOSS Genio format.
A small portion of the area was already covered by a topographical survey carried
out by the Babtie Group Ltd in 1999. A topographical survey was proposed,
therefore, to map the area bounded by Dock Street, Great George Street, Nelson
Street and York Street. This was to include the M2/M3 Motorway and the soffits
and columns of the elevated railway line and M3 viaduct.
Mason Land Surveys Ltd. utilising the latest surveying techniques including
Global Positioning Systems to accurately detail the area undertook the
topographical survey. The majority of the structural survey work was carried out
during the day while all motorway and approach road surveys were carried out
during the night.
Due to the Christmas embargo imposed by Roads Service on their motorway
network, which prohibited any non-essential work being carried out on the
motorway infrastructure between 22nd November 2004 and 4th January 2005, the
survey was split into two phases. Phase 1 of the survey, which included both
motorway and non-motorway work, was carried out during 9th and 20th November
2004 with fieldwork continuing on non-motorway areas throughout the embargo.
Phase 2 consisted of all the remaining motorway fieldwork, which began on 5th
January 2005 and was completed on 14th January 2005.
On completion of the fieldwork the observed data was computed and processed to
create a 3D digital model of the site area. The primary coordinate system used
was related back to tie into the existing survey grid as previously established by
the Babtie Group Ltd and all new Permanent Ground Markers were fixed into
Ordnance Survey Northern Ireland (Belfast Datum). The topographical survey
was then delivered in digital format in AutoCAD 2-D & 3-D and MOSS Genio 3D models.
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4.

OPTION DEVELOPMENT
As the Commission developed, it soon became apparent that the individual
Options to deliver the Major Junction Remodelling requirements of the Project
Brief were limited. The developing alternatives were presented in an Interim
Progress Report, dated January 2005. This also summarised key developments
achieved to that date including the progress on the Traffic Control Measures
section of the Commission.
Subsequent meetings with the Roads Service Strategic Route Improvement Team
(SRIT) identified the need to develop the Preferred Option as a whole rather than
individual elements. The focus of the reporting stages, as detailed within the
Project Brief, was shifted slightly by this, bringing forward some elements from
subsequent stages.

December 2005

Page 6

York Street Interchange
Preliminary Appraisal Report

5.

PREFERRED OPTION

5.1

Roadworks
i)

General
The resulting Preferred Option has, as previously discussed, evolved
through a large number of iterations. The modelling was carried out using
the highway alignment suite MOSS (MX). Full account has been taken of
superelevation when considering the required headrooms and widening
associated with adopting tight horizontal curves. The layouts have also
been constrained by the layout of the existing columns for both the elevated
Translink railway line and the elevated M2 / M3 motorway. Further
constraints existed in relation to the foundation bases of the columns where
the profile was depressed below existing ground level. These were also a
constraint where the vertical alignment had to pass over the tops of the
bases themselves.
The resulting Preferred Option, as illustrated on Figure 5.1.1 included in
Appendix C, was the product of the extensive deliberations and represents a
point in time in a complex 3D design process. Where possible, standards
have been optimised and assumptions clearly made. The next stage in the
process would be to re-visit these as necessary to continue the process.
For the purpose of the Report, the layout has been divided up into Links and
Ramps as illustrated on Figures 5.1.2 and 5.1.3, included in Appendix C.
These cover each of the strategic movements across the grade separated
interchange and are referenced as follows:
a)

Links
•
•
•
•
•

b)

Ramps
•
•
•
•
•
•

December 2005

York Street re-alignment
York Street to M2
Westlink to M2
Westlink to M3
M2 to Westlink
Ramp A – Nelson Street on ramp to Westlink
Ramp B – Nelson Street on ramp to M3
Ramp C – Great George Street on ramp to Westlink
Ramp D – Westlink off ramp to York Street
Ramp E – York Street southbound on ramp to M2
Ramp F – M3 off ramp to Great George Street
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ii)

Proposed Links
a)

York Street Re-alignment
The principle adopted at York Street was similar to that introduced at
Grosvenor Road as part of the Roads Service DBFO Package 1
scheme. This involved partially lowering the proposed Links that
were passing below while partially raising York Street as it passed
over the proposed Links. The relative displacements would be +3.5m.
In order to achieve the necessary clearances below York Street the
horizontal alignment of York Street itself was shifted marginally
eastwards. Four lanes are carried across the York Street Bridge
structure, with two lanes travelling onwards past the Yorkgate Centre
and two onto the York Street to M2 Link.
Below York Street Bridge runs the M2 to Westlink Link, the Westlink
to M3 Link and the Westlink to M2 Link.
The plan and profile of this Link are as illustrated on Figure 5.1.4,
included in Appendix C.

b)

York Street to M2 Link
As mentioned for York Street re-alignment, two lanes run onto the M2
on slip that merge in turn with the two lanes comprising the Westlink
to M2 Link and form three lanes plus hard shoulder up onto the M2
motorway.
As the Link crosses and leaves the York Street Bridge the inside curve
is widened to provide the appropriate sightlines. Likewise, sightlines
are required as the Link bends back to merge with the Westlink to M2
Link. Here the columns of the Translink elevated railway form a
constraint. This structural element is also a constraint with respect to
headroom.
The plan and profile of this Link are as illustrated on Figure 5.1.5,
included in Appendix C.

c)

Westlink to M2 Link
Perhaps the most strategic link, this carries the two lanes running from
the Westlink directly onto the M2 northbound on-ramp.
The main constraints here were the foundations of the Translink
elevated railway. Having passed below York Street the Link had to
rise sharply to lift the vertical profile over the foundation bases of the
elevated railway. In addition it had to pass between the columns that
are located on either side, limiting the lateral options.
The plan and profile of this Link are as illustrated on Figure 5.1.6,
included in Appendix C.
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d)

Westlink to M3 Link
This Link leaves the Westlink as an offside diverge to run as a single
lane plus hard shoulder. It drops into cut to pass below York Street
before rising again to clear the top surface of the Translink elevated
structure’s foundation bases. In addition, the columns of both the
elevated Translink railway and the M2/M3 motorway serve as
constraints to the horizontal alignment including the necessary verge
widening to accommodate sightline requirements. This widening is
carried out over a considerable length of the Link and is superelevated
to 7%.
As the Link passes below the elevated Translink railway it has to
reach the existing ground level to provide the maximum headroom on
the M2 to Westlink Link, which passes below in cut. It then joins the
single lane of the Nelson Street to M3 Ramp B to form two lanes
running up onto the M3 on ramp.
The plan and profile of this Link are as illustrated on Figure 5.1.7,
included in Appendix C.

e)

M2 to Westlink Link
This is the most constrained Link comprising two lanes and represents
the lowest point on the Interchange. This was determined by the need
to pass below the Westlink to M3 Link and the Nelson Street to M3
Ramp B, both of which are at ground level at the intersection point.
In addition, at this point the Link has to pass between the foundation
bases of the M2 / M3 elevated motorway. The foundations are all
piled but lateral restraint must be retained. As the horizontal
curvature of the Link required considerable verge widening to achieve
the necessary sightlines it was vital that this be achieved prior to the
foundation pinch point. This resulted in the horizontal alignment
being pushed out eastwards towards Corporation Street.
At the start of the Link the mainline southbound M2 motorway is on
superelevation as it leaves the Dock Street Bridge. This has to switch
as the Link takes a left-hand curve to drop down sharply towards the
low point. Some verge widening was required to accommodate the
necessary sightlines. These constraints determined the level of the
Ramp B Underpass that passes below the Link and connects Dock
Street to the M3 on ramp.
At the other end of the Link the vertical alignment rises up to pass
below the realigned York Street. It then connects with the existing
profile of Westlink.
The plan and profile of this Link are as illustrated on Figure 5.1.8,
included in Appendix C.
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iii)

Ramps
a)

Ramp A – Nelson Street on ramp to Westlink
Leaving Dock Street this Ramp has to rise slightly above the existing
ground level in order to merge with the down gradient of the M2 to
Westlink Link. It is a single lane with a hard shoulder that continues
on beyond the merge to provide a run over area prior to the Westlink
Underpass.
The plan and profile of this Ramp are as illustrated on Figure 5.1.9,
included in Appendix C.

b)

Ramp B – Nelson Street to M3
As for Ramp A, the Ramp comprises a single lane plus hard shoulder.
The alignment passes below the M2 to Westlink Link in a long skew.
The vertical alignment at this point is required to be depressed slightly
below existing ground level to dovetail with the constrained alignment
of the Link passing above. The horizontal alignment is then kept
close to the M2 embankment to maximise the land between the Ramp
itself and the M2 to Westlink Link.
The Ramp then rises back up to existing ground level to pass over the
M2 to Westlink Link to rise up to the M3 on slip and across the Lagan
Bridge. Again some verge widening is necessary to achieve the
required sightlines as the Ramp passes over the Westlink Underpass.
The plan and profile of this Ramp are as illustrated on Figure 5.1.10,
included in Appendix C.

c)

Ramp C – Great George Street on ramp to Westlink
This Ramp essentially follows the same horizontal alignment as the
existing ramp. The two lanes leaving York Street are merged into one
prior to merging in turn with the M2 to Westlink Link.
As regards the vertical alignment, the only change to the existing is at
the York Street area. Here York Street will be slightly raised and
reprofiling of the junction area is required.
The plan and profile of this Ramp are as illustrated on Figure 5.1.11,
included in Appendix C.

d)

Ramp D – Westlink off ramp to York Street
The profile of this Ramp is the one that has the most significant
impact on the surrounding environment. It is a product of the vertical
alignments of the roads to which it connects, namely the Westlink and
York Street. As both have falling gradients it is necessary to
introduce a crest curve which takes the finished road level at its
highest point some 3m above the existing ground level. A wall
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adjacent to the properties within the Henry Street estate will retain
this.
At the junction with York Street itself, it is likely that the York Street
Bridge will require to be widened slightly to achieve the necessary
sightlines for the merging Ramp.
The plan and profile of this Ramp are as illustrated on Figure 5.1.12,
included in Appendix C.
e)

Ramp E – York Street on ramp to M2
This ramp takes southbound traffic on York Street onto the M2
northbound on slip. It is a single lane with carriageway widening to
accommodate the tight radius. It then merges with the two lanes that
flow off the York Street Bridge up onto the M2 on-slip.

f)

Ramp F – M3 off slip to Great George Street
The horizontal and vertical profiles of this Ramp are essentially the
same as the existing layout. The only difference is that the vertical
profile rises slightly on the approach to York Street. This is necessary
to interface with the rising vertical profile of York Street.

iv)

Standards
a)

General
The preliminary design of the Interchange is based on the Design
Manual for Roads and Bridges (DMRB). Due to the very constrained
site and the urban nature of the network the design speed adopted has
been 60kph. The structures have been designed with a headroom
clearance of 5.3m that is in keeping with the standard elsewhere on
the network.
Again due to the constraints, the modelling exercise has assumed that
lanes and hard shoulders have been provided as a minimum. Outwith
areas of verge widening a 0.7m verge has been adopted. This creates
a minimum footprint to demonstrate in the first instance that an
absolute minimum solution is feasible. Further iterations are
obviously possible to introduce wider verges, hardstrips,
discontinuous hard shoulders and the like.
There will be a requirement for Departures and Relaxations associated
with this scheme. These are as outlined in Tables 5.1.1 to 5.1.8.
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Departure /
Relaxation

Chainage

Description of Departure / Relaxation

Departure 01

Ch125 - 130

Departure 02

Ch250 - 350

Relaxation 01

Ch50 – 120

Departure 03

Ch50 - 120

HR = 120m
(3 steps below desirable minimum)
HR = 90m
(3 steps below desirable minimum)
Crest k = 13
(1 step below desirable minimum)
Crest k = 13
(1 step below desirable minimum)
On approach to a junction

Table 5.1.1: M2 – Westlink Link Departures / Relaxations
Departure /
Relaxation

Chainage

Description of Departure / Relaxation

Departure 04

Ch740 – 830

Relaxation 02

Ch750 – 820

Departure 05
Departure 06

Ch750 - 820
Ch750 - 820

Relaxation 03

Ch700 – 790

Departure 07
Departure 08

Ch700 – 790
Ch740 – 790

Departure 09

Ch750 – 790

HR = 90m
(3 steps below desirable minimum)
Crest k = 15
(1 step below desirable minimum)
Relaxation 02 is on approach to a junction
Combination of Departure 04 and
Relaxation 02 not allowed.
SSD = 70m
(1 step below desirable minimum)
Relaxation 03 is on approach to a junction
Combination of Departure 04 and
Relaxation 03 is not allowed
Combination of Relaxations 02 and 03 is
not allowed

Table 5.1.2: Westlink – M3 Link Departures / Relaxations
Departure /
Relaxation

Chainage

Description of Departure / Relaxation

Relaxation 04

Ch780 – 890

Departure 10
Relaxation 05

Ch780 – 890
Ch780 – 820

Departure 11

Ch780 – 820

Crest k = 13
(1 step below desirable minimum)
Relaxation 04 is on approach to a junction
SSD = 70m
(1 step below desirable minimum)
Relaxation 05 is on approach to a junction

Table 5.1.3: Westlink – M2 Link Departures / Relaxations
December 2005
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Departure /
Relaxation

Chainage

Description of Departure / Relaxation

Departure 12

Ch310 – 380

Relaxation 06

Ch400 – 460

Relaxation 07

Ch530 – 540

Relaxation 08

Ch360 – 390

Departure 13
Departure 14

Ch360 – 390
Ch360 – 380

Relaxation 09

Ch390 – 480

Departure 15
Departure 16

Ch390 – 480
Ch400 – 460

Relaxation 10

Ch480 – 510

Departure 17
Relaxation 11

Ch480 – 510
Ch360 – 440

Departure 18
Departure 19

Ch360 – 440
Ch360 – 380

Departure 20

Ch400 – 440

HR = 100m
(3 steps below desirable minimum)
HR = 155m
(2 steps below desirable minimum)
HR = 136m
(2 steps below desirable minimum)
Crest k = 10
(1 step below desirable minimum)
Relaxation 08 is on approach to a junction
Combination of Departure 12 and
Relaxation 08 is not allowed
Sag k = 9
(1 step below desirable minimum)
Relaxation 09 is on approach to a junction
Combination of Relaxations 06 and 09 is
not allowed.
Crest k =10
(1 step below desirable minimum)
Relaxation 10 is on approach to a junction
SSD = 70m
(1 step below desirable minimum)
Relaxation 11 is on approach to a junction
Combination of Departure 12 and
Relaxation 11 is not allowed
Combination of Relaxations 6 and 11 is
not allowed

Table 5.1.4: York St – M2 Link Departures / Relaxations
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Departure /
Relaxation

Chainage

Description of Departure / Relaxation

Departure 21

Ch130 – 140

Relaxation 12

Ch230 – 240

Relaxation 13

Ch100 – 220

Departure 22
Departure 23

Ch100 – 220
Ch130 – 140

Relaxation 14

Ch120 – 220

Departure 24
Departure 25

Ch120 – 220
Ch130 – 140

HR = 90m
(3 steps below desirable minimum)
HR = 130m
(2 steps below desirable minimum)
Crest k = 13
(1 step below desirable minimum)
Relaxation 13 is on approach to a junction
Combination of Departure 21 and
Relaxation 13 is not allowed
SSD = 70m
(1 step below desirable minimum)
Relaxation 14 is on approach to a junction
Combination of Departure 21 and
Relaxation 14 is not allowed

Table 5.1.5: Ramp A Departures / Relaxations
Departure /
Relaxation

Chainage

Description of Departure / Relaxation

Relaxation 15

Ch0 – 15

Relaxation 16

Ch115 – 120

Departure 26

Ch240 – 310

Relaxation 17

Ch0 – 50

Departure 27

Ch0 – 15

HR = 150m
(2 steps below desirable minimum)
HR = 130m
(2 steps below desirable minimum)
HR = 120m
(3 steps below desirable minimum)
Crest k = 10
(1 step below desirable minimum)
Combination of Relaxations 15 and 17 is
not allowed

Table 5.1.6: Ramp B Departures / Relaxations
Departure /
Relaxation

Chainage

Description of Departure / Relaxation

Relaxation 18

Ch110 – 130

HR = 200m
(2 steps below desirable minimum)

Table 5.1.7: Ramp C Departures / Relaxations
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Departure /
Relaxation

Chainage

Description of Departure / Relaxation

Relaxation 19

Ch0 – 50

Relaxation 20

Ch100 – 110

Relaxation 21

Ch250 – 330

Departure 28

Ch250 – 330

Crest k = 15
(1 step below desirable minimum)
Crest k = 12
(1 step below desirable minimum)
Crest k = 10
(1 step below desirable minimum)
Relaxation 21 is on approach to a junction

Table 5.1.8: Ramp D Departures / Relaxations
b)

Links
As illustrated on Figures 5.1.4 to 5.1.8 the provisions for the Links
have been largely determined by various constraints. The resulting
standards for each Link are as detailed in Tables 5.1.9 and 5.1.10.

Link

Carriageway
Width
Re- 14.6m
(4 x 3.65m lanes)

York
Street
alignment
(York Street Bridge)
York
Street
Re- 7.3m
alignment
(2 x 3.65m lanes)
(North of bridge)
M2 – Westlink Link
7.3m
(2 x 3.65m lanes)
Westlink – M3 Link
7.3m
(1 x 3.65m lanes)
Westlink – M2 Link
7.3m
(2 x 3.65m lanes)
York Street – M2 Link
7.3m
(2 x 3.65m lanes)

Hardshoulder/
Hardstrip
N/A

60kph

N/A

60kph

N/A

60kph

2.3m minimum
hardshoulder
1.0m hardstrips

60kph
60kph

N/A

60kph

Table 5.1.9: Standards – Link Cross Sections
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Design Speed

Westlink to
M2 Link

York Street
to M2 Link

Design Speed (kph)
60
Speed Limit (mph)
30
Min
Desirable
255
horizontal 1 step below 180
radius
2
steps
127
below
2
steps
below
for 90
50kph
Maximum gradient downhill (%)
Maximum gradient uphill (%)
K value
Des
min
17
crest
1 step below 10
Abs min sag 13
Stopping Desirable
90
Sight
1 step below 70
Distance

Westlink to
M3 Link

Peak Traffic Flow (pcus)

M2 to
Westlink
Link

Standard

York Street
Re-alignment

York Street Interchange
Preliminary Appraisal Report

2736
60
30

2131
60
30

1079
60
30

2336
60
30

60
30

400

90

90

260

100

5.2
4.8

6
5.9

6
4.6

6
7.1

5.3
4.5

17

13

15

13

10

13

13

13

13

10

90

90

70

70

70

Table 5.1.10: Standards – Link Geometry
c)

Ramps
As for the Links the standards for the various Ramps, as illustrated on
Figures 5.1.9 to 5.1.12, are a function of the constrained site. The resulting
standards for each Ramp are as detailed in Tables 5.1.11 and 5.1.12.
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Ramp

Carriageway
Width
Ramp A Nelson Street
6.0m
– Westlink
(1 x 3.7m lane)
Ramp B Nelson Street – 6.0m
M3
(1 x 3.7m lane)
Ramp C Great George
7.3m
Street – Westlink
(2 x 3.65m lanes)
Ramp D Westlink –
7.3m
York Street
(2 x 3.65m lanes)
Ramp E York Street
5.6m
S/bound - M2
(1 x 3.65m lane)

Hardshoulder /
Hardstrip

Design Speed

2.3m hardshoulder

60kph

2.3m hardshoulder

60kph

N/A

60kph

N/A

60kph

N/A

60kph

Table 5.1.11: Standards – Ramp Cross Section
Standard
Peak Traffic Flow (pcus)
Design Speed (kph)
60
Speed Limit (mph)
30
Min
Desirable
255
horizontal 1 step below
180
radius
2 steps below 127
2 steps below
90
for 50kph
Maximum gradient downhill (%)
Maximum gradient uphill (%)
Des min crest
17
K value
1 step below
10
Abs min sag
13
Stopping Desirable
90
Sight
1 step below
70
Distance

Ramp A
311
60
30

Ramp B
772
60
30

Ramp C
1384
60
30

Ramp D
541
60
30

90

120

340

360

5.9
3.7

4.3
4

2.5
4.1

6.7
3.6

13

10

20

10

13

13

13

13

90

90

90

90

Table 5.1.12: Standards – Ramp Geometry
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5.2

Structures
i)

General
The output from the geometrical modelling exercise has resulted in three
principle structures and a large number of retaining walls. The locations of
the structures are as illustrated on Figure 5.2.1, included in Appendix C.

ii)

York Street Bridge
The general arrangement of this structure is as illustrated on Figure 5.2.2,
included in Appendix C. The intention here was to create an open three
span structure spanning the three Links passing below. Obviously there are
other options but it was considered appropriate that the aesthetics of an open
and long structure be introduced to complement the surrounding viaduct
structures.
Following aesthetic principles adopted elsewhere on the M1/Westlink
project, concrete circular columns supporting a steel composite deck were
introduced. Diaphragms are provided within the depth of the main steel
girders. On plan the width varies to accommodate sightlines, with the
northern end being wider.
The closed abutments will be piled and likely to be reinforced concrete. It is
proposed that the southern abutment be set back far enough to allow an
access road of limited headroom to be provided linking potential Park and
Ride car-parking areas.

iii)

Westlink Underpass
The form of this structure, as shown on Figure 5.2.3, included in Appendix
C, reflects experience gained on the other M1/Westlink structures formed
deep within the Sleech. The basic structure comprises secant pile walls with
an integral deck. The road slab will also be required to resist uplift.
The Underpass walls are likely to be formed using 1050mm diameter secant
pile walls. Under the elevated Translink railway and the elevated M2/M3
motorway the construction will be difficult due to the restricted headroom.
Specialist piling contractors have, however, confirmed that this can be
achieved. The bored piled walls will require to be sleeved through the
Sleech and the reinforced steel cages inserted while taking into account
these restrictions. The exposed walls will likely be faced in reinforced
concrete with a smooth band at road level to comply with safety restraint
standards.
The integral deck slab will be either precast beams or insitu concrete. The
extent of the slab has been determined to allow access to the island areas
and to ensure that any maintenance of the elevated structures is not
undertaken over the live carriageways.
Below the underpass pavement, a base slab will be provided. This will be
dowelled and/or keyed into the secant walls providing a watertight seal for

December 2005

Page 18

York Street Interchange
Preliminary Appraisal Report

the Underpass. Uplift pressures can be accommodated either using piles or
through a drainage solution incorporating pressure relief facilities.
Another major consideration during construction is the foundation bases of
the elevated motorway structure. As is illustrated on Figures 5.2.4 and
5.2.5, included in Appendix C, bases D and F constrain the alignment.
These have been taken from the as-built records and the success of the
scheme hinges on the accuracy of these records. As the construction
proceeds it will be vital that the portal action is in place prior to the
excavation of the material between these piled foundations.
iv)

Ramp B Underpass
Again, as for the Westlink Underpass, this structure is expected to be
constructed using secant piled walls with an integral slab as shown on
Figure 5.2.6, included in Appendix C. It is important to ensure that the
structure is watertight as it is likely to be founded in the Sleech. However,
depending on the exact nature of the ground condition, alternative structural
forms may be viable.
On plan, the skewed alignment of the M2 to Westlink Link above is
accommodated by introducing a square structure.

v)

Walls
Due to the complexity of the geometry a large number of walls will be
required. As for the structures, these will need to take account of the poor
ground conditions and the high water table.
Where the walls are provided below the existing ground level these are
likely to be secant bored pile walls provided with perhaps a propping slab
and/or a base slab below the road level. Facings would likely be as per the
underpass walls with the opportunity to provide featured finishes above the
vehicle impact zone.
For walls located above the existing ground level these could possibly be
reinforced earth walls. Any such structure would, however, require to be
designed to accommodate settlements from the soft underlying material.

5.3

Services
i)

Existing Layout
The existing service utilities that will be affected by the scheme had to be
identified and located. Service providers were contacted to ascertain,
firstly, if they had any service utilities within the affected area and, if they
did, what was their approximate location. From the information received, a
breakdown of the service provider and its service utility within each of the
streets affected was identified and is detailed in Table 5.3.1. The
approximate location of the existing services are detailed on Figure 5.3.1,
included in Appendix C.
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Street Name

Service Provider

Service Utility

York Street

Water Service

2 no. water mains either side of street consisting
of a 300mm diameter & 150mm diameter water
main.
2 no. combined sewers; 1 no. 375mm in
diameter, other unknown established to be
smaller than 500mm diameter.
Street lighting cables and associated lamp posts

Water Service
DRD Roads
Service
DRD Roads
Service
Cable & Wireless
UK
BT
NIE
York Link

Little York
Street
Nelson Street

Westlink

M2 On Slip

Water Service
DRD Roads
Service
DRD Roads
Service
NIE
NIE
DRD Roads
Service
DRD Roads
Service
BT
NIE
DRD Roads
Service
DRD Roads
Service
DRD Roads
Service
DRD Roads
Service
NIE

Motorway communication cables
Apparatus / cables along one side of street
Apparatus and cables along one side of street
MV & 11kV underground cables adjacent to and
crossing road.
375mm diameter combined sewer
Motorway communication cables
Street lighting cables and associated lamp posts
MV & 11kV underground cables adjacent to and
crossing road.
MV cables adjacent to road.
Motorway communication cables
Street lighting cables and associated lamp posts
Apparatus and cables along one side of street
MV / 11kV & 33kV underground cables
adjacent to and crossing road.
Motorway communication cables
Street lighting cables and associated lamp posts
Motorway communication cables
Street lighting cables and associated lamp posts
MV & 11kV underground cables crossing road.

Table 5.3.1: Existing Services
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ii)

Re-routing Existing Services
From the information supplied by the service authorities it is evident that the
majority of the service utilities to be diverted are located in three main areas
of York Street, Nelson Street and around York Link.
For services located along York Street there are a number of diversion
options that can be implemented. All services, apart from the combined
sewer, can be taken across the proposed elevated section of York Road or
diverted to the left or right hand side of the elevated section. However, the
combined sewer can only be diverted along either side of the elevated
section. It is possible that, as it only serves a small area to the south side of
the junction, the combined sewer may not have to cross over the new
junction. This option requires further investigation with Water Service.
Although three diversion routes have been identified along York Street the
service authorities have indicated that the preferred option would be to
remain within the road network and take the services over the raised section
of York Street. However, this will require more detailed investigation with
the service authorities to ensure that it is a practical solution.
At Nelson Street, the service utilities affected can be either re-routed along
the left hand boundary of the proposed M2 to Westlink Link or to the right
hand boundary of the proposed Nelson Street to M3 Ramp B.
The service utilities affected by the road changes at York Link can be rerouted along the right hand boundary of the proposed M2 to Westlink Link.
The construction of the M2 to Westlink Link and the Westlink to M3 Link
will create an area of severed land. It is proposed that services within this
area can be re-routed over the M2 to Westlink Link where it is crossed by
the Westlink to M3 Link.
Other service utilities affected by the proposed scheme are located along the
boundaries of the existing road network. Where the roads are to be
realigned any services affected can be re-routed along their new road
boundary.
The approximate locations of the diversion route options are highlighted on
Figure 5.3.2, included in Appendix C.

5.4

Drainage
Due to the depressed nature of the Interchange, drainage will be collected at a
central point. This would reflect the lowest point, which occurs on the M2 to
Westlink Link. This would be controlled by a three pump system, as is the
standard practice on the M1/Westlink network. One pump would be operational
and the second on standby while the third could be on maintenance with use being
cycled.
Outfalls would be direct to the River Lagan. Discussions with Rivers Agency,
Laganside Corporation and Belfast Harbour Commissioners have raised no
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objections, in principle, to the discharge into the River provided no visible oils are
outfalled. The route of the outfall may well be dictated by consents. Preliminary
discussions with Belfast Harbour Commissioners who own the land bounding the
River to the east of Corporation Street have, however, been inconclusive. They
do not wish any outfall through their land that may restrict future development.
The alternative route within Roads Service controlled land is as indicated on
Figure 5.4.1, included in Appendix C. There may well be an alternative by
connecting into the proposed trunk sewer that is understood to follow Corporation
Street.
5.5

Modifications to Surface Streets
The main change to the traffic pattern around the proposed York Street
Interchange relates to the closure of Nelson Street between Dock Street and Great
George Street. Nelson Street is currently a one-way system travelling south into
the City. Under the current proposals City bound traffic from Dock Street will
follow Garmoyle Street / Corporation Street south into the City. Modifications
would be required to the priorities on these streets including alterations to the
busways.
In order that access is maintained to the engineering works off Great George
Street some changes are required to the surrounding road network. Now that
access from Nelson Street and York Link has been severed one lane of Great
George Street could be opened up to eastbound traffic travelling north along York
Street to turn right. Measures would be subsequently introduced at the junction of
Great George Street / Nelson Street to accommodate and restrict movements as
necessary. Should a Park and Ride service be introduced clockwise around the
engineering works the bus service could run up York Street, turn into Great
George Street, circulate as noted then either continue down Nelson Street into the
City or back along Great George Street to York Street.

5.6

Strategic Access
While the main aim of the Interchange was to provide uninterrupted links between
the M2, the M3 and the Westlink there is also a need to provide strategic links to
and from the Docks and the City centre.
Figures 5.6.1 to 5.6.8, included in Appendix C, illustrate how the following
movements are accommodated:
•
•
•
•
•
•
•
•
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Movements to and from the City centre essentially will follow the same strategy
with York Street remaining the arterial route out of the City. For the routes into
the City, Corporation Street will replace Nelson Street as the main connection.
5.7

Pedestrians
A review of the effect on pedestrian movements in and around the Interchange
demonstrates that the impact is limited. This is as illustrated on Figure 5.7.1,
included in Appendix C. The main effect is the removal of pedestrian access
along Nelson Street between Dock Street and York Link. However, there are no
properties on this route and visual observations would indicate that there are few
pedestrian movements in this area in any case.

5.8

Park and Ride
There currently exists a Park and Ride facility within the York Street area as
illustrated on Figure 5.8.1, included in Appendix C. It would seem appropriate
that such a facility be retained within the new York Street Interchange wherever
possible. This would utilise the dead areas of land that such schemes create and
also enhance the quality within the City centre by reducing vehicle trips.
There are a number of potential sites as indicated on Figure 5.8.1, included in
Appendix C. A possible location for the bus interchange would be around the
existing engineering works via Little York Street, Shipbuoy Street and Nelson
Street. Where appropriate, access to the parking sites would be by the provision
of widened structures to permit access either over or below the new Links.
A second potential area exists in the area between the Ramp B and the M2 to
Westlink Link. Access to this area could be provided from Little Corporation
Street and crossing the Westlink Underpass on the widened structure. This area
could in turn be linked into a bus route into the City.
It is recognised that access to these areas from the M2 motorway entering the City
will be less convenient than at present. However, the potential should not be
underestimated and, in practice, the additional detour is not that significant.

5.9

Traffic Overview
The traffic growth in the York Street area is not straightforward. It is influenced
by economic growth within the area but also constrained by the capacity of the
adjoining road network.
If it is assumed that the year of opening is 2010 and by utilising high growth
factors the traffic flows by 2025 can be projected. The NRTF urban road factors
are as indicated in Table 5.9.1.
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Low
1.013
1.058
1.133

2004 – 2005
2004 – 2010
2004 – 2025

Central
1.017
1.080
1.194

High
1.020
1.096
1.247

Table 5.9.1: NRTF Urban Road Factors
Using the high growth factors the comparison of the Link and Ramp flows in
relation to the capacity are as indicated in Table 5.9.2.
Link / Ramp

Westlink
Eastbound
Westlink
Westbound
M2 – Westlink
Link
Westlink – M3
Link
Westlink – M2
Link
Westlink – M2 +
M3
Westlink – M3 +
Ramp B
Westlink – M2 +
Ramp E + York
St lanes 3 & 4
York St lanes 3 &
4 – M2
Ramp A
Ramp B
Ramp C
Ramp D
Ramp E
Ramp F

No. of
Lanes

Approx.
Capacity
(pcus)

Approximate Traffic Flow (pcus)

2

4000

2

4000

3515

2563

4384

3197

2

4000

2131

1386

2658

1729

1

2000

1124

1079

1402

1346

2

4000

1934

2336

2412

2913

2

4000

3058

3415

3814

4259

2

4000

1718

1851

2143

2309

3

6000

2906

4423

3624

5516

2

4000

972

2087

1213

2603

1
1
2>1
2
1
2

2000
2000
4000>2000
4000
2000
4000

311
594
1384
541
126
1656

300
772
1177
412
239
1270

388
741
1726
675
158
2065

375
963
1468
514
299
1584

2004
am peak pm peak
3599
3827

2025
am peak pm peak
4488
4773

Table 5.9.2: Existing and Project Traffic Assessment

5.10 Environment
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The overall improvement to traffic flows in the general area is likely to be
significant and, in particular, for the major movements between Westlink / M2 /
M3. Due to improved clarity for traffic streams, which reduces uncertainty, fear,
and frustration, road users will experience a noticeable reduction in terms of
driver stress. In essence, a safer passage through this major intersection.
In an environmental context there should be improvements in terms of air quality
as a direct consequence of an improved and steady traffic stream and a significant
reduction in queuing.
The nature of traffic noise levels in the area will change. For example, there
should be a reduction due to major traffic movements being made at steady speeds
as opposed to the stop/start scenario at present. Raising York Street and lowering
roads in other locations will change the nature of traffic noise generated, although
not necessarily make it worse for any particular receptor.
In terms of the townscape/landscape impacts of this proposal it will be necessary
to review the overall layout of the interchange and its inter-relationship with the
existing uses and the various inter-modal desire lines across the area. The visual
impact associated with the raised sections of carriageway, particularly the York
Street re-alignment, may have a detrimental affect on the nearby housing at Little
George Street/Henry Street area. It will also be an important aspect of ongoing
design that the visual and aesthetic issues are appropriately considered in the
context of creating visually appealing structures at the same time as meeting the
essential requirements of function and durability.
It will also be necessary to study the linkage between potentially severed parcels
of land and to provide sufficient access to link such areas in order to maximise
future land use options.
The Cultural Heritage of the area will have to be reviewed in order to establish if
there are any known designated sites of interest. However, given the nature of
extensive development in the past in this area it seems unlikely that such sites will
be found. Nevertheless, it is likely that, during the construction stage, a degree of
archaeological supervision will be required.
In terms of ecology it will be necessary to research the history of the site and
carry out a survey of potential areas, which might support habitats for any local
species. It seems unlikely that there is much opportunity to provide for ecology
and conservation interests but the potential should be investigated.
The long-term, permanent impacts can be assessed, as discussed above, and
appropriate mitigation can be designed into the scheme where suitable. However,
the short-term impacts arising during the construction stage are likely to be very
significant, albeit they will be of short duration. Potentially the greatest impact
will be on the travelling public, who daily use this major interchange, but the
construction works will also affect the local population, including traders and
businesses.
Delays due to restriction on traffic flows and temporary traffic management
arrangements will lead to frustration for the travelling public, although the
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proposed measures should cope with the anticipated traffic volumes. It will be
important to maintain access for the local population and traders in the vicinity of
the works. Much of the disruption to the locality will be as a result of the
associated works and the maintenance of pedestrian routes through the site area
need to be fully addressed.
The nature of the structural construction works required will, inevitably, lead to
some increase in nuisance from noise, vibration and dust in the vicinity. However,
with adoption of current good working practices much of the disruption caused
from the works can be minimised
5.11 Land
Roads Service already own the majority of the land required to develop the
scheme. This includes the existing road network, part of their Corporation Street
depot and two park and ride car parking areas as shown on Figure 5.11.1, included
in Appendix C.
However, to accommodate the scheme fully, land will have to be purchased from
other parties such as private developers, Laganside Corporation and Northern
Ireland Transport Holding Company. These areas are highlighted on Figure
5.11.1, included in Appendix C.
Private developers own Area 1, which is to the south of the Corporation Street
depot. This land is required to accommodate part of the M2 to Westlink Link. At
present it is being used as a private Park and Ride facility and is for sale as a
residential / office development site. The buildings within this area have already
been demolished, thus removing the need for any demolition work to
accommodate the scheme. Planning approval has been granted for development
on the site.
Laganside Corporation own Area 2, which is to the north of the existing M2 onslip. This land is required to accommodate the proposed York Street to M2 Link.
There are no structures within the area required and it is presently overgrown with
vegetation.
Northern Ireland Transport Holding Company own Area 3, which is also to the
north of the existing M2 on-slip. This land is also required to accommodate the
proposed York Street to M2 Link. There are currently a number of structural
support columns for the elevated railway line within the area required and the new
road will need to fit between them.
Area 4 consists of an area of land presently unregistered. However, as part of the
existing York Street is within its boundaries, it is likely that Roads Service owns
the land. Ownership will need to be confirmed, as the land is required to
accommodate the proposed York Street re-alignment.

5.12 Construction
i)

General
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As is the case with any major civil engineering project there are an infinite
number of ways the construction can be achieved. For this Interchange a
progressive sequence of construction has been considered based on the
principle of maintaining two lanes on the key Links. However, due to the
very constrained nature of the site, capacity will be a problem and delays
will be encountered. While a construction sequence has been identified this
needs to be further developed and modelled to fully assess and understand
the effects of what is proposed.
ii)

Construction Sequences
Construction sequences 1 to 10 are shown on Figures 5.12.1 to 5.12.10
respectively, included in Appendix C.
a) Construction Sequence 1
Prior to any construction of the new Links and Ramps, a temporary
diversion can be constructed. This enables two lanes of traffic to
continue from York Street to the M2 on-slip, two lanes to north of York
Street and two lanes to the M3 via Nelson Street. Two lanes of traffic
can continue from the Westlink to the M2 and M3 and one lane to York
Street.
b) Construction Sequence 2
With the temporary diversions in place, the permanent construction of
the York Street Bridge and York Street re-alignment and partial
construction of the York Street to M2 Link and Ramp E can commence.
Alongside the permanent construction works, the temporary
construction of an off-slip from the Westlink to the York Street at Great
George Street can also proceed.
c) Construction Sequence 3
Following the partial construction of the York Street to M2 Link and
Ramp E and the temporary construction of an off-slip from the
Westlink to York Street, the Westlink can be reduced to one lane of
traffic travelling onto York Street. Traffic wishing to travel to the M3
and M2 from the Westlink can use the four lanes of the temporary offslip, with the two lanes of traffic for the M2 now using the newly
constructed part of the York Street to M2 Link. With this diversion in
place Ramp D can be constructed.
d) Construction Sequence 4
With the completion of Ramp D, the Westlink to York Street traffic can
use it whilst the area at the north of York Street Bridge is completed
and the Westlink to M2 Link is partially constructed.
e) Construction Sequence 5
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Following the completion of construction at the north of York Street
Bridge, traffic wishing to travel along York Street can do so along York
Street Re-alignment (two lanes of traffic) whilst the temporary
diversion for M2 and M3 traffic can remain in place, with the M2
traffic now using the newly constructed section of the Westlink to M2
Link. This enables the construction of the remaining section of the
York Street to M2 Link and the partial construction of the Westlink to
M3 Link.
f)

Construction Sequence 6
With the completion of the York Street to M2 Link, four lanes of traffic
can use the York Street Re-alignment to reach north of York Street and
the M2 over the York Street Bridge with two lanes of traffic still being
diverted to the M3 via the temporary link to Nelson Street. This allows
the completion of the remaining sections of the Westlink to M2 Link
and the Westlink to M3 Link. Following this, the temporary off-slip
from the Westlink and the temporary link to the M3 from York Street
can be removed and traffic can use the new Links and Ramps to travel
to York Street, the M2 and M3.

g) Construction Sequence 7
The existing M2 off-slip to Nelson Street and the existing M3 on-slip
from Nelson Street can then be temporarily widened and a temporary
road can be constructed from Nelson Street to Little Corporation Street.
h) Construction Sequence 8
Nelson Street can be closed off between Dock Street and Trafalgar
Street and two lanes of traffic shall be diverted from Dock Street to the
M3 and Nelson Street via the temporary road. Westlink to M3 traffic
can also be diverted via Dock Street at this time. With the traffic
diverted, the section of the M2 to Westlink Link between the M2 and
the temporary road, Ramp B Underpass and Ramp A can be
constructed.
i)

Construction Sequence 9
With the M2 to Westlink Link partially completed, traffic from the M2
can use it and join the temporary road leading to Nelson Street whilst
the remaining section is constructed along with the Westlink Underpass
and a section of Ramp B.

j)

Construction Sequence 10
Traffic from the M2 to Westlink and Dock Street to Westlink can use
the new Link and Ramp and the remaining sections of Ramp B and the
Westlink to M3 Link can be constructed allowing completion of the
Scheme. Following this all temporary diversion works can be removed.
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5.13 Cost Estimates
A preliminary cost estimate has been undertaken on the scheme based on the
extensive costing for the M1/Westlink project. In doing so the costs have been
assessed holistically and based on a Design and Build form of Contract. Within
the estimate provision has been made for a contingency sum of 10% and includes
for all other contractor related costs. Allowance has been made for land costs but
this will be affected by the current use and market conditions when vesting
occurs. For the diversion of services an assessment has been made based on the
preliminary assessment of the service diversions and costs associated with the
M1/Westlink scheme. Design cost relates to specimen design.
The resulting headline costs for the York Street Interchange are as detailed in
Table 5.13.1.
Element

Cost (£)

Land
Roadworks
Structures
Services
Temporary Works
Contingencies
Design & Supervision

3.0
5.1
10.2
1.5
0.5
1.7
1.9

Total

million
million
million
million
million
million
million

23.9 million

Table 5.13.1: Preliminary Cost Estimate
The cost estimate has not been subject to a Value Engineering Workshop and, as
such, the Optimism Bias, in accordance with “The Green Book” for Non-standard
Civil Engineering Capital Expenditure, would be 66%. This would bring the total
cost estimate for the scheme to £39.7 million.
5.14 Assessment Matrix
As noted within the Project Brief, the Options were to be assessed in a matrix
format. This would in turn form a core part of the Preliminary Appraisal Report.
However, as we have previously noted, the number of specific Options were
limited due to the constrained nature of the site. The need to compare the
individual elements of the Preferred Option against the prescribed criteria was,
therefore, limited to the Links and Ramps proposed. The resulting matrices are as
illustrated in Tables 5.14.1 and 5.14.2 with “1” signifying low impact / excellent
and “10” signifying severe impact / modest. It should be stressed, however, that,
as recognised within the Project Brief, these Options are very much inter-related
and in practice may be difficult to isolate.
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York Street –
M2 Link

Impact on the environment including
additional use
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Operational safety
Impact on transport services and
pedestrian movements
Impact on existing Public Utility apparatus
Impact on traffic during implementation
and construction
Capital cost
Maintenance cost
Added operational value
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York Street
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7

7

5

5

3

5
2
1

5
2
5

5
2
3

5
2
1

2
2
1

7
5

7
5

7
5

7
5

4
5

3
2
3

3
2
1

3
2
1

3
2
1

3
2
3

RAMP

Ramp A

Ramp B

Ramp C

Ramp D

Ramp E

Ramp F

Table 5.14.1: Assessment Matrix - Links

Impact on the environment including
additional use
Safety during construction
Operational safety
Impact on transport services and
pedestrian movements
Impact on existing Public Utility apparatus
Impact on traffic during implementation
and construction
Capital cost
Maintenance cost
Added operational value

4

5

1

2

2

1

3
3
5

5
3
5

3
2
1

3
2
1

3
5
1

3
2
1

5
5

5
5

1
3

3
5

3
3

1
3

3
2
1

3
2
1

3
2
3

3
2
2

3
2
3

3
2
3

EFFECT

Table 5.14.2: Assessment Matrix - Ramps
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6.

PROCUREMENT
The issues relating to procurement of the York Street Interchange fall into two
categories:
•
•

The procurement of the design and construction element of the capital works.
The procurement of the operation and maintenance of these works.

As the Roads Service DBFO Package 1 scheme is in an advanced stage these
categories need to be considered in the context of a 30 year concession. This
should be in place by late 2005 and be undertaken by the DBFO Co.
Under the DBFO Contract, detailed provision is made for the procurement of
additional works and the incorporation of these works into the DBFO Co’s
maintenance regime. Currently the York Street area falls under the area of
operation and maintenance by the DBFO Co and therefore similar mechanisms
would require to be evoked for the additional works.
The primary document within the DBFO Contract is the Agreement. Under this,
Clause 36 deals with Additional Works and Subsequent Schemes. As defined
within the Agreement, Additional Works are those works that are promoted by the
Department and involve any change, improvement or addition to the design,
layout or structure of the Project Facilities. Subsequent Schemes on the other
hand are those works that are promoted by the DBFO Co. Under these definitions
the York Street Interchange would be defined as Additional Works. This Clause
essentially sets out the framework as to how the works are procured and financed
through the contract Schedules and how defects would be dealt with should they
arise.
The Schedules referred to in the Agreement are a series of contract documents
numbering twenty-five. Each deals with a particular aspect of the contract
involving financial, legal and technical elements. For Additional Works this is
covered under Schedule 13 entitled “Additional Works and Subsequent Schemes”.
Compensation due to the DBFO Co consequential upon carrying out any
Additional Works is covered under Schedule 12 entitled “Change”.
Schedule 13 is structured to allow the Department to propose Additional Works
and this process is started with the issue of an “Additional Works Notice”. The
Schedule also has the necessary certification to confirm completion of the Works.
The Notice sets out the scope of the Works, the associated timeframe and what, if
any, input is required by the DBFO Co. This input is termed Additional Works
Services. Comments are sought from the DBFO Co on the Notice and the
response will inform the decision as to whether or not to proceed. As far as the
Services are concerned these relate to functions associated with design and
procurement of the Works. However, there would appear to be a slight weakness
within the Agreement in respect to financial and budgetary control. Contained
within Schedule 13 Part 2, payment for such Services is on a time basis, rates that
will have been submitted by the DBFO Co at the date of the conclusion of the
Agreement. There is no requirement for budgetary control. It may be prudent,
therefore, for elements involving a significant input on design and procurement to
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be procured on a separate commission. Finally, Schedule 13 does not preclude
the DBFO Co from being considered as a tenderer for any such Works provided it
is not providing Services.
Under Schedule 12, Annex 2 to Part 1 deals with Additional Works. Within this
Schedule the procedures for amending the financial aspects of the DBFO Co’s
contract are fully detailed. It is not intended that this be discussed under this
Report.
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7.

RECOMMENDATIONS AND SCHEME DEVELOPMENT
To allow the scheme to develop further it is important to subject the design
undertaken to date to further scrutiny. By undertaking a Value Engineering
Workshop the associated informed debate would allow the scheme to be
consolidated. As for the M1 / Westlink scheme this should involve the key Roads
Service personnel involved with, interalia, procurement, traffic, maintenance,
standards and land together with key stakeholders. One of the key areas for
discussion should be the requirements during the construction phase and to assess
what is practical. The output of the Workshop would then be taken back into the
design process to allow a Preliminary Design to be established. This, together
with the previous studies, would be consolidated into a Feasibility and
Preliminary Options Report. This would in turn allow the Divisional Roads
Manager to take the scheme forward to the Roads Service Board for
consideration. The aim here is to progress the framework set out in the Roads
Service Policy and Procurement Guide E030 “Major Road Improvement
Schemes: Inception to Construction” and take the scheme directly through the
Approval Gateway 0 and into the Major Works Preparation Pool.
It is also of vital importance to visualise the scheme in its three dimensional
context and within the surrounding environment. To progress this, a virtual
model based on the MOSS MX Design model has been created. This has been
enhanced by developing surrounding features using the software 3D Studio Viz
and Real Time Rendering to create an interactive flyround / drive through.
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Westlink / M2 / M3 Strategic Link
Project Brief –
1.

Introduction
As part of an ongoing review of the M1/Westlink and M2 Improvements, the Roads
Service Strategic Route Improvement Team (SRIT) have identified a further
opportunity for improvements to strategic traffic movements in and around Belfast.
This opportunity centres on the current interface between the A12 Westlink, the
local road network and the M2 and M3 motorways in the vicinity of York Street.
Currently, there is an unsatisfactory confluence of strategic and local traffic at the
eastern end of the Westlink. Here, traffic accessing or egress this major link is
required to pass through signalised junctions in place to control local flows at the
edges of the commercial and retail heart of the City.
In identifying the options available, Roads Service SRIT have proposed this project
brief for their Technical Advisors. This brief would be undertaken as an extension
to the existing consultancy commission which falls within the Roads Service
Framework Agreement.

2.

Scope
In common with many western European cities located on seaward facing
waterways, the infrastructure of this particular area of Belfast has developed to
reflect the changing social and economic development of the last 200 years. Within
a localised area therefore, there is likely to be a broad spectrum of constraints
ranging from Victorian sewers, through 20th Century architecture and contemporary
transport arteries to fibre optic cables. The area where the Westlink meets York
Street adjacent to the City’s docks is characterised by the large at-grade junction,
limited access to the M2 and M3 motorways with some retail frontage and surface
car parks.
The scope of the project encompasses the investigation of options to improve the
junction operation. Options to be explored are to include local traffic control
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measures which shall retain the status quo of the links between local and strategic
traffic.
Additionally, options shall be investigated to separate local and strategic traffic by
providing direct links between the Westlink and the M2 and M3 motorways. These
options shall also embrace the possibilities of retaining or providing additional
links to the local road network.

These options would have the potential to

providing free flowing routes for destination-oriented traffic and for increased
access to local amenities. The options shall be developed to realise the objectives
of unlocking as much of this potential as possible, incorporate existing
infrastructure and provide value for money.
All options shall be assessed against specified criteria and the results presented to
Road Service SRIT in a clear matrix format. Although there will obviously be a
substantial overlap between the options, each shall be developed and assessed
independently. Criteria for assessment for each option must include;
•
•
•
•
•
•
•
•
•

impact on the environment including additional land use
safety during construction
operational safety
impact on transport services an pedestrian movements
impact on existing Public Utility apparatus
impact on traffic during implementation and construction
capital cost
maintenance cost
added operational value or ‘bangs for your bucks’
The actual estimation of cost or impact of these criteria need not be quantified at
this stage but each should be ranked numerically between 1 and 10 with the least
attractive score against each criteria being 10.
The assessment matrix shall form a core part of a Preliminary Appraisal Report to
be submitted to SRIT prior to a Preferred Option Identification workshop.
The workshop shall discuss the findings of the Preliminary Appraisal Report and
shall challenge the assessment matrix. Weightings may also be applied to criteria
which the workshop deems to be of higher importance.
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Following the workshop, SRIT shall select a preferred option or options to be
developed further to an outline design level.
An outline design for each preferred option shall be developed to a standard such
that SRIT can make a fully informed consideration of the merits of each option.
The outline designs shall therefore be shall be presented with supporting
information in an Appraisal Report to be submitted to SRIT.
Prior to the implementation of the project, a programme reflecting the major tasks
and milestones shall be submitted to Road Service for their approval.
3.

Commission Requirements
i)

Preliminary Appraisal Stage

As in many cases, in order to identify the correct answer, careful consideration
must be given to establishing the correct question. Although therefore it is widely
recognised that a problem with traffic movements exist at York Street, it is
fundamental to determining an appropriate solution to determine what is the major
cause of these problems.

The project shall therefore focus initially on the

assessment of base conditions.
With junctions such as York Street, many factors can contribute to the success or
failure of an existing junction. These can range from the obvious physical factors
such as numbers of vehicles using the junction, proportions of turning movements
and junction size through to less obvious dynamics such as driver perception, over
or under signage or frequency of driver decision points.
In order to understand the rhythm of the junction therefore, and to ensure that any
discordant notes can be identified and solutions targeted, several surveys shall be
commissioned and executed on the current junction situation. These will include
topographical and traffic turning surveys as well as observational and vehicle
behavioural studies.

To complete the fullest picture possible of the current

situation, Public Utility companies shall be contacted and requests for adjacent
apparatus records requested.
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On analysis of the existing situation, two broad groups of options for alleviating the
current junction difficulties shall be addressed.
a)
b)

a)

improvements to the existing junction configuration via enhanced
traffic control measures and minor junction works to enable traffic
flow,
major remodelling of the junction to separate flows and rationalise the
interface between local and strategic flows.

Traffic Control Measures
Initial Tasks
•
•
•

Confirm key objectives and major constraints
Collate available data on traffic flows and vehicle movements
Consultation with RS, including TICC

Establish Baseline Conditions
•
•
•
•

Extract relevant information from BTM
Develop traffic survey requirements for RS approval
Undertake additional traffic surveys to define baseline traffic conditions
Define current and future traffic demand on local road network

Development and Preliminary Assessment of Options
•
•
•
•
•
•
•
b)

Develop traffic management and road design options
Consider linkages with road network for local traffic movements
Preparation of computer models to assess options
Undertake operational assessment of main options
Undertake cost benefit analysis of main options
Consider implications for public transport services and pedestrian
movements
Prepare Preliminary Appraisal Report
Major junction remodelling

Initial Tasks
•
•
•
•
•

Establish available data from OS to ensure comprehensive mapping and
procure as required
Establish available survey data from external services and procure as
required.
Create a 3-D model of the existing network in MX format.
Procure current survey data from PU relating to existing services
Create a series of Existing Service drawings
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•
•
•

Identify major constraints
Discuss options with PU as appropriate
Establish contact with the Northern Ireland Railways regarding work
above or around railway infrastructure.

Establish Baseline Conditions
•
•
•
•

Establish existing signing strategy.
Establish existing links from local to strategic routes.
Determine vacant land constraints (ownership, use restrictions)
Establish one-way strategy of existing routes and location of traffic
attractors.

Development and Preliminary Assessment of Options
•
•
•
•
•
•
•
•

Develop traffic management and road design options
Consider linkages with road network for local traffic movements
Preparation of 3D computer modelling of options
Consider geotechnical or contamination issues
Undertake operational assessment of main options
Undertake cost benefit analysis of main options
Consider implications for public transport services and pedestrian
movements
Prepare Preliminary Appraisal Report

ii) Preferred Option Development and Appraisal Report Stage
Following the publishing of the Preliminary Appraisal Report, a workshop shall be
held in order to identify preferred options. These options shall then be developed
further to outline design standard. This development shall include
A refinement of the outline design including enhanced modelling of
•
improvements
Preparation of design drawings
•
An estimation of construction cost
•
Further consultations with Public Utilities to determine outline costs and
•
programme
An analysis of Statutory Procedure requirements
•
The preparation of environmental mitigation proposals if appropriate
•
An estimation of construction programme
•
An outline traffic management philosophy during construction
•
Consultation with affected landowners
•
The Appraisal Report shall reflect the outcome of the outline design developments
outlined above for all preferred options.

The Report shall include supporting

information such as estimates, drawings and programmes within its appendices.
The Appraisal Report shall be submitted to Road Service SRIT for consideration.
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