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Limitations 

URS Scott Wilson Ltd (“URS Scott Wilson”) has prepared this Report for the sole use of DRD Roads Service 

(“Client”) in accordance with the Agreement under which our services were performed [Major Works Planning 

Assessment and Delivery Contract, April 2005]. No other warranty, expressed or implied, is made as to the 

professional advice included in this Report or any other services provided by URS Scott Wilson. This Report may 

not be relied upon by any person other than DRD Roads Service without the prior and express written agreement 

of URS Scott Wilson. 

The conclusions and recommendations contained in this Report are based upon information provided by others 

and upon the assumption that all relevant information has been provided by those parties from whom it has been 

requested and that such information is accurate. Information obtained by URS Scott Wilson has not been 

independently verified by URS Scott Wilson, unless otherwise stated in the Report. 

The methodology adopted and the sources of information used by URS Scott Wilson in providing its services are 

outlined in this Report. The work described in this Report was undertaken between [16 December 2008] and [18 

November 2011] and is based on the conditions encountered and the information available during the said period 

of time. The scope of this Report and the services are accordingly factually limited by these circumstances. 

Where assessments of works or costs identified in this Report are made, such assessments are based upon the 

information available at the time and where appropriate are subject to further investigations or information which 

may become available. 

URS Scott Wilson disclaim any undertaking or obligation to advise any person of any change in any matter 

affecting the Report, which may come or be brought to URS Scott Wilson’s attention after the date of the Report. 

Certain statements made in the Report that are not historical facts may constitute estimates, projections or other 

forward-looking statements and even though they are based on reasonable assumptions as of the date of the 

Report, such forward-looking statements by their nature involve risks and uncertainties that could cause actual 

results to differ materially from the results predicted. URS Scott Wilson specifically does not guarantee or warrant 

any estimate or projections contained in this Report. 

Copyright 

© This Report is the copyright of DRD Roads Service. Any unauthorised reproduction or usage by any person 

other than the addressee is strictly prohibited. 

Project Number 

Revised URS Scott Wilson Project No. from 31 May 2011: 47055995. 
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1 Introduction 

1.1 Background 

The York Street Interchange is proposed as a long-term major road improvement scheme to 

improve links from the A12 Westlink, “the Westlink” to the M2 Motorway, “the M2” and M3 

Motorway, “the M3” in Belfast. The existing at-grade signalised York Street junction links the 

Westlink, the M2 and the M3 through a complex arrangement of traffic signals that interface with 

the surface street network that includes York Street, York Link, Great George’s Street and Nelson 

Street. Road users currently experience long delays and congestion at peak periods travelling 

through this signalised gyratory system. The scheme is strategic in nature and is considered 

necessary in the longer term for the development of the Belfast Metropolitan Area (BMA) beyond 

2015. 

A location plan for the scheme is included as Drawing S105296-R-SK-G-030 in Appendix A. 

1.2 Development of the Options 

Scott Wilson was appointed in June 2008 to prepare a Design Manual for Roads and Bridges 

(DMRB) Stage 1 Scheme Assessment for the scheme to alleviate congestion in the vicinity of the 

York Street junction. The summary Preliminary Options Report published in March 2009 (ref: 

S105296/G/01/03/POR1) recommended the further investigation of the scheme and the DMRB 

Stage 2 Scheme Assessment of four solutions, termed Options. 

The four Options identified represent 3-dimensional solutions that deliver grade separation at a 

location with significant engineering constraints, in particular the existing Lagan road bridge 

carrying the M3 and the Dargan rail bridge, operated by Translink, which cross through the study 

area. These and other engineering constraints affecting route alignments are identified on Drawing 

S105296-R-SK-G-056 included in Appendix A. In order to develop these four Options, efforts were 

made to accurately identify and model the position of all known substructures into a 3D model using 

as-built records and available survey information. 

Essentially, the four Options can be subdivided into two distinct concepts, as defined by the 

alignment of the M2 to Westlink link over (elevated) or under (depressed) the existing Lagan and 

Dargan bridges. In the depressed concept, grade separation of the M2 to Westlink link is provided 

via an underpass structure, whilst in the elevated concepts, grade separation of the same link is 

achieved via an overbridge structure spanning over both existing bridges. 

Of the four Options (termed A to D) being considered as part of the DMRB Stage 2 Scheme 

Assessment, Options A and C comprise the depressed concept. Copies of the proposed layouts 

for these Options are included for information as Drawings S105296-R-SK-A-001 and S105296-R

SK-C-001 in Appendix A. 

1.3 Scope of the Assessment 

The scope of the assessment by the appointed buildability adviser, Gareloch Construction, will 

include: 

• the review of engineering drawings to identify potential show-stoppers 

• the identification of key construction issues and possible mitigation measures 

• the review of TTM phasing drawings (to inform QUADRO modelling) 

• the development and issue of feasible construction programmes 

• the identification of value engineering opportunities 

• the identification of key residual risks with regard to construction 

• assisting the project team to summarise the overall assessment findings. 
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2 Existing Conditions 

2.1 Road Network 

The extent of the existing road network is as shown on Drawing S105296-R-SK-EX-001 in 

Appendix A. 

Within the study area, the routes comprising the existing strategic road network include the A12 

Westlink, the M2 motorway and the M3 motorway. The existing surface streets of York Street, 

Great George’s Street, Nelson Street, Garmoyle Street and Whitla Street further comprise the 

extent of the trunk road network within the area. 

A number of existing structures at the location form engineering constraints for the works, as shown 

on Drawing S105296-R-SK-G-056 in Appendix A. These engineering constraints include: 

• the Lagan Bridge carrying the M3 motorway 

• the Dargan Bridge carrying Translink operated railway and associated ramp structures 

• the existing depressed section of the Westlink 

• the existing North Queen Street bridge 

• the existing Dock Street bridge 

• the existing Galway House multi-storey development at York Street. 

Further details on the existing structures are provided in Section 2.2. 

The existing pavement construction on the majority of routes can be considered to be of flexible 

construction. It should be noted that a section of the existing Westlink carriageway is of rigid 

composite construction, with a continuously reinforced concrete (CRC) slab underlying asphalt 

binder and surfacing courses from the western abutment of North Queen Street Bridge. The 

extents of this existing CRC slab are shown on Drawing S105296-R-SK-EX-002 in Appendix A. 

It should be noted that the Westlink, M2 and M3 motorways are operated and maintained by 

Highway Management (City) Limited under the terms of its DBFO Contract with the Department for 

Regional Development. Under the terms of the DBFO Contract, the concessionaire will not be 

liable for reductions in lane availability due to temporary traffic management for the proposed 

scheme. 

2.2 Structures 

2.2.1 Overview 

A number of existing structures exist within the extents of the scheme. These structures are 

identified on Drawing S105296-R-SK-EX-007 in Appendix A. Brief summaries of the identified 

structures are included below. 

2.2.2 Lagan Bridge 

The Lagan Bridge was constructed between 1991 and 1994 as part of the Cross-Harbour Links 

contract. The main bridge comprises a viaduct structure with associated ramp structures which 

cross over numerous city streets and the River Lagan, supporting the M3 motorway. The bridge 

deck for the structure generally comprises of post-tensioned precast concrete box segments and is 

supported in turn on reinforced concrete piers. The piers are supported on piled foundations. 

2.2.3 Dargan Bridge 

The Dargan Bridge operated by Translink was constructed as part of the same works contract as 

the Lagan Bridge and comprises a viaduct structure which crosses over both city streets and the 

River Lagan. The bridge supports a single track railway line with passing points, opening to twin 

tracks on the main river span. The bridge is of similar construction to the Lagan Bridge, with the 

deck comprising of a series of post-tensioned precast concrete box segments supported on 

reinforced concrete piers and piled foundations. 

2.2.4 Dock Street Bridge 

Dock Street Bridge is a continuous four span precast composite concrete simply supported 

structure carrying twin 7.3m wide carriageways (the M2). Span arrangements are as follows: 

• South span of 10.4m 

• North span of 12.6m 

• Two internal spans of 16.5m 

• The structure has zero skew. 

The bridge was constructed between 1981 and 1982, with the northbound (western) carriageway 

subsequently widened in 1991. The bridge deck comprises precast prestressed M4 concrete 

beams supporting a cast in-situ concrete slab. At the internal supports, the deck is supported on 

insitu concrete crosshead beams which are, in turn, supported on individual reinforced concrete 

columns. These columns are supported on piled foundations. At each end of each internal 

support, the last two columns are connected by reinforced concrete infill walls to enhance the 

resistance of the columns to vehicle impacts. The end supports comprise reinforced concrete 

abutments, which are piled. The crosshead beams and end diaphragms are post tensioned 

transversely. The structural connection between the original deck and the widened section is 

between the deck slabs only. There is no transverse post tensioning of the deck between the end 

diaphragms. 

2.2.5 North Queen Street Bridge 

North Queen Street Bridge is a single span precast composite concrete simply supported structure 

carrying twin 7.3m wide carriageways (the Westlink) with a 2.550m wide central reservation and 2.5 

metre wide footways on each side. The bridge is skewed at an angle of 23º and has a skew span 

of 22.2m between bearing centres. The bridge deck comprises 24 No. precast prestressed M6 

concrete beams supporting a cast in-situ concrete slab. The deck is supported on in-situ concrete 

abutments by 24 No. bearing pads. The abutments are carried on reinforced concrete spread 
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footings. Record drawings for the structure are dated circa 1980 and it is thought that the bridge 

was constructed in the early 1980s. 

2.2.6 Dock Street Rail Bridge 

The Translink operated railway bridge at Dock Street was constructed as part of the Cross-Harbour 

bridge contract along with the Lagan and Dargan Bridges. It is a two span structure with varying 

skew and cross-section along its length. The structure comprises two longitudinal steel box girders 

with intermediate transverse cross-girders. Precast deck planks formed permanent formwork to the 

cast in-situ deck, which supports the rail ballast. The steel box girders are supported in the centre 

by two reinforced concrete piers, but insufficient record information exists to determine the nature of 

the foundation structure. However, it can be reasonably assumed that piled foundations have been 

used in a manner akin to the adjacent Dock Street road bridge. 

2.2.7 Whitla Street Subway 

Whitla Street subway was originally constructed in the 1980s as part of the M2 motorway. The 

structure comprises a reinforced concrete box section, supported on raked piled foundations. The 

original structure was widened in 1991 on the western side in accompaniment to the construction of 

the Dargan Bridge. 

2.2.8 Clifton Street Bridge 

Clifton Street Bridge was constructed in 1979 as part of the original Westlink construction. It 

comprises a single 21.5m span over the Westlink carriageway. The bridge deck comprises 25 No. 

precast M5 beams at 1.02m centres, supporting a cast in-situ concrete slab. The deck is supported 

on in-situ concrete abutments by 25 No. bearing pads, with the abutments carried on reinforced 

concrete spread footings. 

2.2.9 Westlink Retaining Walls 

The outer retaining walls on the Westlink depressed section at Clifton Street are of reinforced 

concrete construction and are of an inverted T type. Record drawings suggest that the walls have 

spread footings and bear directly onto placed fill. The retained height varies from approximately 2m 

to 5m over the length of the walls, with a typical stem width of 500mm. 

2.2.10 Little George’s Street Retaining Walls 

The dwarf retaining walls at Little George’s Street form the land boundary to the rear of existing 

domestic properties. The walls are of an inverted T type, with a reinforced concrete stem of 

approximately 450mm in width. The wall comprises a series of panels with a stepped top outline, 

with a brick outer skin provided on exposed faces. The retained height varies from approximately 

1m to 2m over the length of the wall. The wall has spread footings and bears directly onto 

underlying strata. 

2.2.11 Great George’s Street Retaining Walls 

The dwarf retaining walls at Great George’s Street are of an inverted T type, with a reinforced 

concrete stem of approximately 450mm in width. The wall comprises a series of panels with a 

smooth top outline, with brick facings provided on exposed faces. The retained height varies from 

approximately 1m to 2m over the length of the wall. The wall bears directly onto underlying strata. 

2.3 Services 

Within the York Street area there exists a dense network of existing utilities infrastructure. The 

known major utility providers were contacted. This was to establish firstly if they had apparatus 

within the study area and secondly, if they did, information on location, type of apparatus etc, was 

also sought. A C2 Preliminary Enquiries letter was sent to the various utility providers in 

accordance with the NIRAUC Agreement. 

The scheme study area is located to the North of Belfast city centre. Given the developed nature of 

the site, there is an extensive network of underground utility services which includes 

telecommunications ducts, sewerage, water mains, storm drainage pipes, electricity cables and gas 

mains. Information such as existing utilities infrastructure locations, sizes of pipes and mains and 

duct arrangements has been received. These utilities are mainly located within existing footpaths 

but are also located within the existing carriageway. The utility infrastructure present within the 

area serves not only the adjacent residential, commercial and industrial development but similarly 

sized developments and substantial development in areas beyond the study area. 

Due to the high number and high density of services within the scheme area, separate utility 

drawings have been provided to show each of the individual utility provider’s apparatus and the 

existing services layout is depicted/illustrated/represented in the following drawings which are 

included in Appendix A: 

• S105296-S-SK-EX-001 Existing Utilities – Northern Ireland Electricity 

• S105296-S-SK-EX-002 Existing Utilities – Northern Ireland Water 

• S105296-S-SK-EX-003 Existing Utilities – Phoenix Natural Gas 

• S105296-S-SK-EX-004 Existing Utilities – Telecommunications 

• S105296-S-SK-EX-005 Existing Utilities – Street Lighting and Traffic Signals Apparatus. 

Significant diversions of utilities infrastructure would be required as a result of the construction of 

Options A to D. From information supplied by the service authorities it is evident that the majority of 

service utilities to be diverted are located in four main areas of York Street, Nelson Street, Great 

George’s Street and around York Link. 

An assessment of the diversions required has been carried out based on the data received from the 

utility providers. No provision has been made for the possibility of preferred upgrades to existing 

infrastructure which may be requested by any of the utility providers. 
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2.4 Drainage 

The existing road network in the vicinity of the scheme generally drains via traditional kerb and 

gullies which discharge into either dedicated storm sewers or combined storm water and foul water 

sewerage (combined sewers). The site predominantly drains to an existing 1500mm diameter 

combined sewer in Corporation Street. This can be seen on Drawing No S105296-D-SK-EX-001 

Existing Drainage Schematic. Northern Ireland Water sewerage records and road drainage as-built 

drawings have been sourced and Drawing No S105296-D-SK-EX-002 Detailed Existing Drainage 

Outfall and Network Plan has been created to provide a detailed 2-Dimensional drainage model for 

the scheme area. It should be noted that the accuracy of locations of apparatus shown is 

dependent on the information that has been sourced and that the information illustrated in the 

drawing is approximate. 

The proposed design road edge detail would be primarily that of combined kerb and drainage units 

which discharge to longitudinal carrier drainage pipes at certain connection points. This method 

would be used in any underpasses or elevated structures and in relatively flat areas of the scheme. 

Road drainage gullies which feed a longitudinal collector pipe would also be considered as a 

method of road drainage in other areas of the scheme. 

Although the existing scheme area drains to the existing 1500mm diameter combined sewer in 

Corporation Street, consultation to date with Northern Ireland Water has highlighted their policy to 

remove storm water from their combined system, where possible. Therefore the proposed drainage 

design for each of the four Options under consideration incorporates a pumped drainage outfall to 

the River Lagan. It has been assumed that existing NI Water disused culverts in Gamble Street 

can be used to connect the outfall pipeline into, as this would reduce the overall length of the 

proposed pipeline and avoid the need to construct an outfall structure to the River. 

The proposed drainage solution for each of the Options also involves connecting relatively minor 

road drainage catchment areas into existing storm and combined sewers where it would be difficult 

to connect these to the proposed pump station and where proposed road drainage levels would 

permit such connections. 

2.5 Ground Conditions 

The solid and drift geology for the area is illustrated on Drawings S105296-R-SK-EX-003 and 

S105296-R-SK-EX-004. The drawings indicate that the site is underlain by drift deposits comprising 

quaternary alluvium and glacial deposits from the Pleistocene Period to the present. The estuarine 

alluvium thickness is shown to be at least 10m, particularly along the study area. The map indicates 

that the geology of the site consists of Sherwood Sandstone Group (formerly the ‘Bunter 

Sandstone’) of the Triassic Period. The bedrock formation consists of sandstone, silty sandstone 

and mudstone alternations. 

Previous borehole records were obtained from the Belfast Cross Harbour Road and Rail Links 

(Contract 1) Site Investigations and the following soil and rock lithologies were identified in the 

following stratigraphic order: 

• Made Ground 

• Estuarine Alluvium (Sleech) and Peat 

• Alluvial Deposits 

• Glacial Deposits 

• Sedimentary rock alternations. 

These boreholes suggest ground water level variation between depths of 0.5m to 2.5m below 

ground level (bgl). It is also anticipated that groundwater level is subject to tidal influence. Table 

2.3.1 summarises in-situ test results in stratigraphic order. 

Table 2.3.1 Summary of historic in-situ testing 

Strata Description SPT N Values Depth to Top (m) Thickness (m) 

Made Ground Reworked glacial 
deposits – clay 
and silt 

- 0 0.3 – 1.0 

Estuarine Alluvium 
(Belfast Sleech) 

Silty clay 1 to 4 0.3 – 1.4 8.3 – 11.3 

Peat Friable sub-
amorphous with 
decayed roots 

5 to 6 9.5 – 12 < 1.6 

Alluvial Deposits Sandy gravel/ 
gravelly sand 

7 to 25 10.1 – 12.2 0.4 – 3.7 

Glacial Deposits Boulder clay 16 to refusal 10.8 – 15.4 7.6 – 37.3 

Sedimentary Rock 
Alternations 

Sandstone - 13.8 – 15.1 -

Potential locations where contaminated land may be encountered are shown on Drawing S105296

R-SK-EX-005 in Appendix A). 

Further information on the existing ground conditions is available in the Preliminary Sources Study 

report prepared by Scott Wilson in December 2008 for Roads Service, available upon request. 
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3 Restrictions on Working and Access 

3.1 Road Closures 

For the purposes of this buildability assessment, it is assumed that all existing traffic movements 

must be maintained through the works during the period of 6am to 10pm, Monday to Saturday and 

the period of 11am to 10pm on Sundays. 

Outside of these periods, lane and full closures (limited or otherwise) will normally be considered 

permissible. 

It is recognised that full closures may be required within these periods for specific works activities. 

Where such full closures are considered necessary, their extent and likely duration should be 

presented to the team for consideration. 

3.2 Railway Possessions 

With regard to the construction of overbridges above the Dargan Bridge, the adviser is to assume 

that possessions of the railway track will only be permissible for the period of 12am to 5.30am, 

Monday to Friday, the periods of 12am to 6am and 11pm to 12am on Saturday and the period of 

12am to 8.30am on Sundays. 

3.3 Land Made Available 

For the purposes of this buildability assessment, it is assumed that the areas of land identified on 

Drawing S105296-R-SK-G-063 will be vested by Roads Service and made available to the 

successful contractor for the construction of the permanent works. It should be noted from the 

drawing that some of this land will exist as a temporary adjacent area for the duration of the works, 

with subsequent disposal by Roads Service following completion of the works. 

Likewise, it is assumed that the existing car parking facilities will be closed for the duration of the 

works. It should also be assumed that the successful contractor will not be required to provide 

substitute facilities in lieu. 

3.4 Identified Haul Routes 

For the purposes of the disposal of unsuitable material and haulage of fill material, the quarry and 

disposal site at Black Mountain it to be considered available for the duration of the works, with the 

haul route to the tip site identified on Drawing S105296-R-SK-G-066 to be used by a successful 

contractor. 
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4 Option A 

4.1 Roadworks 

Option A presents the first of two depressed concept designs. The layout provides a grade 

separated junction, but not a full interchange, with Links at either existing ground level or in 

depressed sections. 

A plan of the proposed layout is included as Drawing S105296-R-SK-A-001 in Appendix A, with 

profiles of the various links also included as Drawings S105296-R-SK-A-100 to 101 inclusive and 

cross-sections at key locations further included on Drawings S105296-R-SK-A-200A to 205 

inclusive. 

For the purposes of describing the principal roadworks required, the convention set out in Table 

4.1.1 has been adopted to describe the various links within the proposed layout. 

Table 4.1.1 Link Naming Convention for Option A 

Link Name From To 

A M2 Westlink 

B Westlink M2 

C Westlink M3 

D M3 Westlink 

E York Street (South) York Street (North) 

F York Street M2 

G Westlink York Street 

H Corporation Street Westlink 

I Dock Street M3 

J M3 York Street 

Link A commences with a two-lane lane drop from the M2 motorway at the Whitla Street subway, 

with the link passing on a proposed overbridge structure over Dock Street. The link is lowered into 

a depressed corridor underneath Links I, C and the Lagan and Dargan Bridges, with a proposed 

underpass structure proposed in close proximity (approx 0.5m separation) to the existing bridge 

substructure. To facilitate this alignment, a number of existing properties will require demolition, 

including the existing Roads Service depot at Corporation Street. At its lowest point, the finished 

road level on the link is approximately 8m below existing ground level. The link rises upon 

departure from the pinch point, passing under Link E and rises to tie in with existing levels at North 

Queen Street Bridge, where widening of the existing carriageway is required. A lane drop is 

maintained to Clifton Street, with two lanes continuing southbound on Westlink. 

It should be noted that the feasibility of the proposed underpass structure underneath the Lagan 

and Dargan Bridges has been separately examined in the Scott Wilson report of June 2010 entitled 

“Evaluation of Underpass Structure (Stage 2)”, report reference S105296/S/02/02. 

Link B maintains existing levels over North Queen Street Bridge, with narrow (3m) lane widths 

provided to avoid the requirement to widen both sides of the North Queen Street Bridge structure. 

The existing lane gain from Clifton Street is maintained in the layout. Beyond North Queen Street 

Bridge, the link lowers into a depressed section under Link E. To provide sufficient headroom, the 

link is lowered by approximately 3.5m below existing ground level. An underpass structure is 

proposed, with a single lane diverge to the M3 provided (refer to Link C). As the link approaches 

the Dargan Bridge, it rises to match existing levels on the M2 on-slip, with approximately 400mm 

cover provided to the underlying pile caps. The link then matches the existing alignment on the on-

slip to provide a 2-lane lane gain onto the northbound M2 foreshore. 

Link C commences as a single lane diverge from Link B under Link E, approximately 3m below 

existing ground level in a depressed corridor. The link rises to provide 400mm cover to existing 

underlying pile caps on York Link and headroom to the underlying Link A. A lane gain from Dock 

Street (Link I) converges with the link, with the two resulting lanes continuing onto the existing on-

ramp structure. 

Link D commences with an at-grade junction on a realigned Link E, with a two-lane Urban Merge 

providing a single lane gain onto Link A. 

Link E comprises a vertical and horizontal realignment of York Street to provide headroom over 

Link A, C and in particular, Link B. The vertical realignment of the link starts on approach to its 

existing junction with Great George’s Street, with the link raised by approximately 800mm at the 

junction, supported by a proposed dwarf wall. The link continues to rise to a maximum of 

approximately 4.8m over Links B and C, before lowering back to tie in with existing levels at a 

position adjacent to the current entrance to Cityside Retail Park. A new retaining wall will be 

required adjacent to existing Cityside complex to support the raised alignment, with a new 

signalised access provided for Yorkgate Business Park. 

Link F comprises a two-lane lane drop from Link E, with a steep downhill gradient used to provide 

headroom to a new corridor underneath the Dargan Bridge, north of the existing M2 on-slip. A 

minimum cover of approximately 400mm is provided to the existing pile caps of the Dargan Bridge. 

The link rises to merge into the M2 foreshore in an alignment adjacent to, but lower than, Link B. 

Link F is a maximum of approximately 2.5m below the adjacent levels on Link B, with a retaining 

wall proposed to provide both support and vehicle restraint. The link rises on approach to Dock 

Street Bridge, with the two lanes on the link reducing to one on approach to a single lane gain onto 

the northbound M2 foreshore. Widening of the existing Dock Street Bridge will be required to 

facilitate the alignment of the link. 

Link G comprises a lane drop from Link B, opening to two lanes at the back of the diverge nose. 

The alignment rises to tie in at a proposed signalised junction on Link E. Works may be required to 

the existing dwarf retaining walls to support the link. 

Link H provides a merge from Corporation Street onto Link A, using a parallel merge arrangement. 

A ghost island is provided for the right turning movement on Corporation Street and this will require 

some widening of the existing carriageway on the western side, within the site of the existing Roads 

Service depot. 
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4.2 

Link I provides a direct link from Dock Street to the M3, with some horizontal realignment of the 

existing link required. The vertical alignment is slightly raised in part over existing levels. The 

existing off-slip at Nelson Street from the M2 will be closed as part of the layout. 

Link J provides an at-grade connection between the M3 and Westlink. The existing carriageway 

will be largely unchanged, with some additional traffic islands and white lining changes. Vertically, 

the link is largely at existing levels, rising to approximately 800mm above existing ground level to 

achieve tie-in with Link E. The raised vertical alignment will be supported by a dwarf retaining wall 

on the south side of the link. 

Other works required by the Option include the provision of signalised connection to Nelson Street, 

both north and south of Link J. This includes the conversion of Nelson Street (south) to permit two-

way running, requiring works at the junction of Dunbar Link and Nelson Street to provide a signal 

controlled right-turning movement. Local regarding of the existing accesses onto York Street will be 

required to accompany the raised alignment of Link E. 

Consultations with Roads Service’s Traffic Information and Control Centre (TICC) have led to the 

identification of indicative gantry locations to service the extension of the Managed Route system 

on the M1/Westlink onto the M2 foreshore as far as Nelson Street. With regard to infrastructure 

works within the extent of Option A it is expected that a minimum of three new access gantries will 

be required along with associated control cabinets and transmission links. The first of these 

gantries will be required immediately east of North Queen Street Bridge to provide advance 

direction signage and traffic control for Link G. The second gantry will be required immediately 

upstream of the diverge for Link C from Link B, again providing advance direction signage and 

traffic control. With regard to the third gantry, it is proposed to replace an existing gantry on the 

northbound M2 foreshore with an access gantry of increased span, to accommodate the wider 

carriageway. 

Earthworks 

Outline earthwork quantities for Option A are set out in Table 4.2.1. It can be reasonably assumed, 

due to the poor ground conditions at the location, that all excavated material is unsuitable for reuse 

and will require disposal to the notional disposal site detailed in Section 3.4. 

4.3 

4.3.1 

4.3.2 

4.3.2.1 

4.3.2.2 

4.3.2.3 

Table 4.2.1 Earthwork Quantities for Option A
 

Link Name Volume of Cut (cu.m) Volume of Fill (cu.m) 

A 35,630 11,130 
B 9,150 1,590 
C 4,280 290 
D 1,090 210 
E 380 8,290 
F 900 3,320 
G 460 5,970 
H 440 20 
I 200 1,990 
J 40 1,090 
Additional 40,840 8,930 
Total 93,500 42,900 

Structures 

Overview 

The structural works required for Option A have been subdivided into works for new structures and 

works to existing structures as described in sections 4.3.2 and 4.3.3. 

New Structures 

Underpasses 

The issues associated with construction of the various underpasses in the scheme, particularly for 

the key M2 to Westlink underpass, have been examined separately in the Scott Wilson report of 

June 2010 entitled “Evaluation of Underpass Structure (Stage 2)”, report reference 

S105296/S/02/02. 

York Street Structure 

The proposed layout for the York Street Structure, carrying Links E and F, is shown on Drawing 

S105296-ST-SK-G-001 in Appendix A. A twin-span steel trapezoidal box girder structure on piled 

foundations is proposed. The proposed structure is likely to be founded on an embankment at the 

north end and tie-in with the raised road at the south side. A maximum span of around 50m is 

proposed. 

Dock Street Structure 

The proposed layout for the Dock Street Structure carrying Link A is shown on Drawing S105296

ST-SK-G-002 in Appendix A. A steel trapezoidal box girder structure on piled foundations is 

currently proposed. A single span of around 65m is suggested to allow the existing road junction at 

Dock St to be crossed in one span, thus avoiding sightline and traffic impact issues that could be 

associated with locating bridge piers within the boundary of the junction. 
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Additional structures will be required either side of this span. There are a number of options for 

these structures, but it is expected that they will either be embankments or bridge structures similar 

to that crossing the junction. In this case, it would be expected that a multi-span structure would be 

provided, with the 65m span forming a central span of the structure. 

The type of structure proposed will be developed as part of the buildability assessment. Whilst an 

embankment structure may be ‘simpler’ to construct, there may be traffic management, structural 

design considerations or visual severance considerations that lead to a multi-span structure being 

provided in its place. It is noted that the north abutment of any such structure is likely to require 

modification to an existing slope / embankment that currently supports the M2 motorway. 

4.3.2.4 Retaining Wall Adjacent to Cityside Retail Park 

To provide the necessary support for the raised alignment of York Street (Link E) use of a 

reinforced concrete ‘L’ retaining structure, potentially on piled foundations, is proposed. It is noted 

that a required wall height of around 3m is required directly next to adjacent property (Cityside 

Retail Park building). Whilst this proximity is likely to cause traffic management and construction 

space issues that will require to be resolved, there are not any obvious design issues identified. 

4.3.2.5 Other Retaining Walls 

Use of a reinforced concrete ‘L’ or inverted ‘T’ structure on piled foundations is proposed as 

illustrated on Drawing S105296-ST-SK-G-007 in Appendix A. The proposed geometry is expected 

to vary dependent upon the land made available, traffic management implications and construction 

space available. 

4.3.2.6 Embankments 

Use of earth embankments is proposed, but this will require to be confirmed by the Geotechnical 

Team on a location by location basis so that potential issues with differential settlement within 

embankments can be avoided. 

As poor ground conditions are likely to be encountered through-out the site, some form of support 

mechanism is likely to be required to prevent this differential settlement within the embankments 

occurring. There are a variety of ground treatment mechanisms that could be used, but it is likely 

that the chosen solution will be one of the following: 

•	 Piled embankments. 

•	 Ground treatment (down to approx 12m, say). This could include any or a combination of the 

following: 

a.	 Replacement / Displacement: Where compressible soil depths do not exceed 4m, the 

existing strata could be replacement / displacement by 6A material, if under water, and 

by 1C or 6N material, if in dry conditions. 

b.	 Ground Modification: Soil Mixing (both shallow and deep) could be considered 

depending on the lithological variations (i.e. granular and cohesive nature and organic 

material contents) and environmental impact (i.e. in-situ mixing with lime and / or 

cement). 

•	 Allow time for consolidation settlement / surcharging of ground (potentially with vertical drains). 

4.3.3 Works to Existing Structures 

4.3.3.1 Widening of Dock Street Bridge (Western side) 

In order to provide the new merge arrangement for Links B and F onto the northbound M2 

foreshore, it will be necessary to widen the existing Dock Street Bridge on its western side. A 

number of potential options for widening the existing Dock Street Bridge were considered. From 

these, provision of a separate but adjoined structure would appear to be the preferred solution. It is 

anticipated that the form of such a structure would closely match that of the existing, with the 

articulation of the proposed structure matching the existing structure as closely as possible to avoid 

differential movements at deck and road level. 

It is expected that the proposed and existing structures would be joined at deck level only, with the 

new structure supported on separate piled foundations. 

Within reasonable limits, every effort should be made to match the proposed structure aesthetically 

with the existing structure. 

The design life required for the widened structure is yet to be advised. Based on available 

information, a residual design life of 120 years for the existing structure is highly unlikely without 

significant and expensive remedial / repair works. 

Outline investigation into span arrangements and likely structural depth have confirmed that the 

underlying Dock Street carriageway should not require lowering in order to maintain the New 

Construction Headroom. 

4.3.3.2 Widening of North Queen Street Bridge (Southern side) 

In order to provide the proposed lane gain/lane drop arrangement (Link D) on Link A, it will be 

necessary to widen the existing North Queen Street Bridge on the southern side. A number of 

potential options for widening the existing North Queen Street Bridge were considered. Provision 

of a separate but adjoined structure would appear to be the preferred solution. It is anticipated that 

the form of such a structure would closely match that of the existing, with the articulation of the 

proposed structure matching the existing structure as closely as possible to avoid differential 

movements at deck and road level. In order to achieve this match, it is noted that additional 

construction works will be required at the south-east wingwall and that slopes behind south-west 

and south-east wingwalls will require to be built up. 

It is expected that the proposed and existing structures would be joined at deck level only, with the 

new structure supported on separate piled foundations. 

Within reasonable limits, every effort should be made to match the proposed structure aesthetically 

with the existing structure. 

The design life required for the widened structure is yet to be advised. Based on available 

information, a residual design life of 120 years for the existing structure is unlikely without at least 

some remedial works, the extent and cost of which are outwith the scope of this report. 
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4.3.3.3 Parapet Upgrading on North Queen Street Bridge (Northern side) 

As part of the widening works required to the existing North Queen Street Bridge for Link A, a new 

parapet to current standards will be installed. Given these works, it is anticipated that Roads 

Service would require the upgrading of the other remaining parapet on Link B to a similar standard. 

Accordingly, an investigation has been made into the feasibility of such works. By inspection, it 

appears feasible to upgrade the existing P2 parapet system on the northern side of the existing 

North Queen Street bridge to a current N2 parapet with minimal additional works being required. 

It is noted that the existing parapet system appears to be very similar to the proposed upgrade. 

Note that specific requirements of TD 19/06, i.e. lead-in and departure lengths for safety barriers to 

parapets, etc, have not been considered at this stage and may have an effect on the parapet 

system required. It is recommended that such checks should be carried out as part of DMRB Stage 

3 Assessment works. 

4.3.3.4 Widening of Westlink Retaining Wall at Clifton Street (Southern side) 

Given the revised alignment of Link A and the proposed provision of a lane gain/ lane drop 

arrangement at Clifton Street (Link D), it will be necessary to remove a section of the existing outer 

southern wall and replace it with a new structure. Whilst widening the Westlink adjacent to the 

Clifton Street off-slip retaining wall is technically feasible and a number of options exist for carrying 

out this work, there are a number of issues that will require consideration as the proposal is 

developed. These include: 

•	 The exact height required to be retained will have to be confirmed. 

•	 The geology of the area requires to be confirmed. 

•	 The land made available for construction will have to be confirmed. 

•	 Consultations with local landowners regarding any specific requirements will have to be carried 

out. 

4.3.3.5 Replacement of Little George’s Street Retaining Walls 

The alignment of Link G requires an increase in overburden on the existing dwarf retaining walls 

adjacent to Little George’s Street. An outline assessment of the existing wall capacity was carried 

out for the proposed revised embankment level. This assessment revealed that the toe slab of the 

existing wall has insufficient structural capacity to resist the bending forces applied to it. As the 

controlling reinforcement is on the underside of the slab, there is no simple or easy way to 

strengthen this section. Alternative methods to reduce the applied loading were considered. 

As the bending forces on the base slab are governed by the distribution of bearing pressure across 

the base slab, various options were considered that could limit the amount of additional lateral load 

that was applied to the existing wall. These options are illustrated on Drawing S105296-ST-SK-G

008 in Appendix A and included: 

•	 Use of ground anchors to carry and reduce lateral loads 

•	 Use of a reinforced earth (RECo) structure built on top of the existing wall 

•	 Installation of a secondary wall system, such as sheet piling, behind the existing. 

These options were discussed within the team, to allow there effectiveness and feasibility to be 

judged. After a discussion of the surrounding site constraints (houses and motorway directly 

adjacent on either side), the proposal was made that the most effective long term solution would be 

to isolate and replace the existing walls with a new retaining structure. 

Drawing S105296-R-SK-G-077 in Appendix A illustrates the difference in height between the 

existing wall and the proposed replacement wall. 

4.3.3.6 Replacement of Great George’s Street Retaining Walls 

The alignment of Links A and D increases the overburden on the existing dwarf retaining walls at 

Great George’s Street, in a similar manner to the Little George’s Street retaining walls. An outline 

assessment of the existing wall capacity was carried out for the proposed revised embankment 

level. This assessment revealed that the toe slab of the existing wall has insufficient structural 

capacity to resist the bending forces applied to it. Accordingly replacement of the walls with a new 

retaining structure has been deemed the most effective long-term solution. 

4.3.3.7 Replacement of Vertical Concrete Barrier on Westlink 

The existing 600mm vertical concrete barrier (VCB) that forms the central median on the existing 

Westlink carriageway will require replacement over the extent of the scheme. Within the 

constraints of the site, it is not possible to provide any replacement system other than a variable 

profile concrete step barrier (VCSB) whilst remaining compliant with current design standards. 

From the information available, it should be possible to replace the existing VCB that runs in the 

Westlink central reserve between Clifton Street and North Queen Street with a VCSB system, such 

as that produced by Britpave. 

Information contained in this report is based on the Britpave Concrete Step Barrier system. It is 

noted that other similar or equivalent systems are available and may be equally suitable. 

Reference to Britpave has been made purely due to their position as a UK market leader in the field 

of concrete safety barriers. It is not an endorsement of their system over any other. 

It is noted that the following issues are outwith the scope of this report and may require to be 

considered separately or at a later stage: 

•	 Examination of the impact on drainage requirements for this section of the Westlink 

•	 Transition between the VCSB and the existing VCB 

•	 Proposed barrier foundation type (surface mounted or embedded) 

•	 Examination of the various alternative systems allowable under the HA list of approved 

products. 

4.3.3.8 Replacement of Communications Gantry on M2 on-slip 

The existing communications gantry spanning 25m on the northbound M2 foreshore will require 

replacement owing to the increased carriageway width of approximately 37m created by Links B 

and F. A new retaining wall will be required between the links however, this wall has not been 

Buildability Assessment Information Pack November 2011 
9 



   

   

 

      
 

 

                

                 

                

       

                 

               

               

     

                  

            

   

               

             

             

                

             

          

                

               

              

               

                 

                

                 

              

               

                

              

                 

                 

               

        

               

               

              

                

             

                

        

   

                 

               

                 

               

             

               

               

 

                 

               

             

                 

             

               

                

                

            

           

              

 

                 

                 

     

                

                

               

               

                 

      

                 

                 

               

                 

                 

   

DRD Roads Service 

York Street Interchange 

designed to provide intermediate support to a new gantry. Accordingly, the team have made an 

initial review of the feasibility of providing a gantry with a clear span between supporting plinths. 

From this initial review, it would appear feasible to replace the existing 25m span ‘Gifford’ gantry 

with a new ‘Gifford’ gantry of approx 37m span. 

To achieve this, a new gantry boom member would be required. It may be possible to reuse the 

existing support legs, but this may not be the most efficient solution when considering the potential 

construction programme, as some double handling would be required. It is therefore likely that a 

wholly new gantry structure would be provided. 

A new foundation would be required for the westernmost side of the gantry. This will likely take the 

form of a large concrete block, potentially supported on a piled foundation. 

4.4 Service Diversions 

The construction of underpasses for the proposed Link A, Link B and Link C would lead to existing 

services within York Street and Nelson Street being cut off. Drawing S105296-S-SK-A-001 in 

Appendix A shows proposed service diversion corridors which are likely to be required to 

accommodate these severed service routes. Service Routes A, B and C have been proposed due 

to the amount of services within York Street which are likely to require diversion. 

Section 1-1 on Drawing S105296-S-SK-A-001 illustrates the proposed diverted services 

infrastructure which are likely to be required within Service Routes B and C. This apparatus would 

need to be accommodated within the proposed York Street (Link E) overbridge. There are two 

375mm diameter combined sewers (CS) which would require to be diverted around the underpass 

structures and these have been accommodated within proposed Services Route A as shown in the 

design drawing. Alternatively, Service Routes A and D could be used to house the permanent (or 

indeed the temporary) utilities diversions which are shown within Service Routes B and C, but a 

services diversion corridor of total width greater than 5 metres is likely to be required. 

Service Route D (the green corridor) has been provided as a services link between York Street and 

Dock Street. This can accommodate for example any services in Nelson Street which would be cut 

off by the proposed works. Section 2-2 shows the apparatus which is proposed to be installed in 

Service Route D between York Street and Nelson Street. Section 3-3 refers to any proposed 

diverted apparatus within the Service Route D, between Nelson Street and Dock Street. 

In Corporation Street an on-slip is proposed onto Link A as Link H. This on-slip would cross the 

west footpath which houses services apparatus which is likely to require to be lowered, protected or 

diverted on line of the existing services. 

Service Route E has been included in the utilities diversion proposals because an existing 600mm 

diameter combined sewer would be severed by the construction of the proposed Link A. 

Services would need to be diverted around any proposed structural foundations for example for the 

proposed bridge structure over Dock Street for the proposed Link A. To the north of this proposed 

structure it is likely that high voltage 110kV transmission electricity apparatus would need to be 

diverted outside the footprint of the proposed Link A and any proposed structures in the area. This 

diversion proposal is illustrated in Service Route F. 

4.5 Road Drainage 

The finished road levels of the Links A, B and C underpasses would be relatively low in comparison 

with the surrounding area and its existing drainage and therefore it is proposed that these 

underpasses are drained by means of a pump station. The optimum location of this pump station 

would be close to Link A’s finished road level low point of approximately -6.6m AOD as shown in 

Drawing S105296-D-SK-A-001 in Appendix A. Connections would be required from the road 

drainage low points in the underpasses to the pump station and this could be achieved by coring 

through the proposed underpass walls and along the drainage outfall route as illustrated in the 

drawing. 

Where other road drainage outfalls are required for Option A for example in the areas of York Street 

and Nelson Street, these proposed outfall levels, which are higher than those which are proposed 

within the underpasses, would permit drainage pipe connections into existing and proposed 

sewerage as shown in the drainage design drawing. This is likely to be acceptable as these 

catchment areas are relatively minor and it would appear that connection from these relatively 

minor road drainage outfalls to the proposed pump station could prove to be difficult. 

A circular tank structure has been assumed for the pump station wet well and this could be 

constructed as a segmental shaft. A preliminary suitable size of the pump station wet well has 

been established to be 8m. The preliminary design is as follows: 

•	 Submersible type pumps to be located within the wet well. 

•	 Three pumps are to be provided; one duty, one assist and one standby (duty/assist/standby 

system). 

•	 Pumps to have a maximum capacity of at least 50% greater than the design flow. 

•	 The total output required with duty and assist pumps operating in parallel is 950 l/s at an 

estimated total head of 17.3m. 

The design incorporates a sealed rising main pipeline which would run to a chamber which is 

located upstream of the Northern Ireland Water (NI Water) culverts in Gamble Street. The rising 

main outfall has been designed and is required to pass beneath existing services such as existing 

combined sewers in Corporation Street and Corporation Square. Some of these sewers are shown 

in Northern Ireland Water digital records to date back to 1910 and therefore may be fragile in nature 

and susceptible to damage. 

A sealed chamber upstream of the culverts in Gamble Street, housing a non return valve, would be 

required. From initial consultations with NI Water it has been established that there are some car 

park gully connections between Gamble Street and the River Lagan into the culverts. These gullies 

would need to be diverted to connect into existing storm or combined sewerage within the area, in 

order to prevent surcharge of gully connections and flooding of the car parks as a result of the 

pump station discharge. 
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4.6 Construction Sequence 

4.6.1 Introduction 

The project team have assessed the works required for each Option and have identified a relatively 

detailed series of major traffic management phases that should permit the construction of the works 

within the confines of the site. It is not possible to identify all major and minor traffic management 

phases at this time until the design is refined further. 

As part of the buildability assessment, the buildability adviser is to review the traffic management 

phases proposed to: 

•	 confirm that they represent the most likely course of action by an appointed contractor 

•	 identify any feasible alternatives to the phases shown that may permit construction of the works 

with reduced traffic disruption 

•	 identify their likely duration based on the works undertaken 

•	 provide insight into any assumptions noted 

4.6.2 Phase 1 

The first phase of traffic management is shown on Drawing S105296-R-SK-A-301 in Appendix A. 

The temporary traffic management comprises the introduction of lane and hard shoulder closures to 

facilitate site clearance works and establishment of site offices and compounds. 

Given that working space is severely limited, the team proposes the adoption of the lesser 0.5m 

safety clearance with narrow lanes in accordance with the exceptional provisions of paragraph 

D3.2.10 of Chapter 8. In accordance with these provisions, a blanket 30mph limit and the 

permanent demarcation of the safety zone is required on the Westlink. 

On the Westlink, a lane closure will be introduced on the northbound carriageway to allow the 

removal of existing vegetation on the embankment at the back of Little George’s Street. It is 

proposed that the on-slip from Clifton Street be closed to permit access to the works zone. 

On the M2, a hard shoulder closure will be introduced to permit site clearance works on the 

adjacent embankments. To accompany these site clearance works, the southbound bus lane on 

Nelson Street will require closure so that northbound traffic from Dock Street can be temporarily 

realigned. 

4.6.3 Phase 2 

The second phase of traffic management is shown on Drawing S105296-R-SK-A-302 in Appendix 

A. During this phase all major service diversions shall be undertaken. In addition to the permanent 

diversions, additional temporary diversions shall be required to maintain the existing level of 

service. 

A trenchless solution shall be required to install services across the Westlink with lane closures to 

facilitate excavation of catch/launch pits. One concern is the feasibility of such a solution along the 

verge of the northbound carriageway of the Westlink due to the presence of a concrete slab and 

piled foundations for the existing VRS either side of the gantry (see Drawing S105296-R-SK-G-073 

in Appendix A). Other road crossings at York Street and York Link could be facilitated with night 

closures. 

Closure of the bus lane on Nelson Street north of Dock Street will be required to carry out NIE 

diversion works. On Dock Street, a footway closure will be required as a minimum to install 

services. 

On York Street southbound traffic will no longer have access to the M2 and a temporary opening 

the central traffic island must constructed to allow for U-turns. This closure will facilitate relocation 

of the NIE substation. 

4.6.4 Phase 3 

The third phase of traffic management is shown on Drawing S105296-R-SK-A-303 in Appendix A. 

A hard shoulder closure on the M2 southbound along with a lane closure on Nelson Street north of 

Dock Street shall allow construction on the retaining walls and the New Dock Street Overbridge to 

commence. A temporary connection from Corporation Street is required to allow Nelson Street 

south of Dock Street to be closed. This will allow construction of the bridge abutment. The 

majority of the piled walls and underpass structure on Link A shall be constructed. Realignment of 

M2-Westlink and Westlink-M3 traffic will be required. A low headroom diaphragm walling rig would 

be required to construct the underpass walls under the existing M3 structure. Further piling can 

also commence at this stage for Link C. 

A lane closure on the Westlink will permit piling of a new retaining wall on the northern side of the 

Westlink. 

A lane closure on Dock Street and on the M2 foreshore northbound would allow widening of the 

existing Dock Street Bridge and construction of retaining walls for Link F. 

4.6.5 Phase 4 

The fourth phase of traffic management is shown on Drawing S105296-R-SK-A-304 in Appendix A. 

Following completion of the roof slab on Link A traffic from M2 and Dock Street can be reinstated to 

the original alignment. At this stage works adjacent to the southbound carriageway of the Westlink 

can commence including construction of replacement retaining walls and widening of North Queen 

Street Bridge. 

Realignment of the Westlink for northbound traffic shall provide working area to allow construction 

of the new retaining walls and further piling on Link C. Upon completion of the retaining walls fill 

can be placed to bring Link G up to finished level. 

During this phase, it is proposed to realign York Street to facilitate construction of the abutments 

and piers for the York Street Overbridge. The north abutment will need to be constructed in two 

halves to allow access to be maintained. 

On Corporation Street the existing bus lane will be closed to allow widening to be undertaken. 

Buildability Assessment Information Pack November 2011 
11 



   

   

 

      
 

 

   

               

              

               

               

                 

                

                  

    

                

                 

                   

               

   

              

                

                  

            

   

            

               

                  

                 

                

             

                  

             

 

   

              

                  

                

             

             

          

            

      

   

             

                

                

          

                

 

DRD Roads Service 

York Street Interchange 

4.6.6 Phase 5 4.6.10 Phase 9
 

The fifth phase of traffic management is shown on Drawing S105296-R-SK-A-305 in Appendix A. 

During this phase, York Street traffic shall be split around the works area with traffic wishing to 

continue north along York Street using a temporary alignment constructed to the west of the York 

Street bridge structure. This alignment will need to be constructed on a temporary embankment to 

tie in with the final levels on Link G. The remainder of the northern abutment on York Street 

Overbridge would now be constructed. This new arrangement combined with a lane closure on the 

M2 onslip shall allow the retaining wall to the east of the northern abutment of the York Street 

Overbridge to be constructed. 

The southern approach of York Street needs to be raised to finished level so that the overbridge 

can be opened to traffic when completed. The levels across the existing junction need to be raised 

a maximum of 1.6m. It is anticipated that this work could be carried out over a weekend closure. 

All services and drainage would need to be laid through the junction at this time. 

4.6.7 Phase 6 

The sixth phase of traffic management is shown on Drawing S105296-R-SK-A-306 in Appendix A. 

Upon completion of Link G, traffic from the Westlink heading for York Street or the M2 will be able 

to use this route. M3 traffic would still pass through the raised York Street junction south of the 

York Street structure. During this phase the York Street Overbridge would be completed. 

4.6.8 Phase 7 

The seventh phase of traffic management is shown on Drawing S105296-R-SK-A-307 in Appendix 

A. The York Street Overbridge will now be open to traffic allowing the temporary alignment to be 

removed. In order to commence excavation of the underpasses for Links B and C, the direct link 

between the Westlink and M3 will need to be closed and this traffic will be diverted via York Street 

and Dock Street. Excavation of the underpass on Link A shall also be undertaken at this stage. 

Realigning the southbound carriageway of the Westlink to follow the new kerbline shall allow works 

on the central median wall and VCSB to be completed. Construction of the VCSB may need to be 

completed with overnight lane closures due to restricted working space on the northbound 

carriageway. 

4.6.9 Phase 8 

The eighth phase of traffic management is shown on Drawing S105296-R-SK-A-308 in Appendix A. 

The underpasses for Links B and C shall be opened. Traffic using Link C to the M3 will be 

controlled at the junction with Nelson Street. At this stage, work to complete the York Street to M2 

on-slip can be undertaken. These works are relatively minor mainly involving road markings to 

prevent traffic exiting the Westlink onto York Street from continuing straight onto the M2. 

Construction of Link A underpass would be completed during this phase. 

Work to convert Nelson Street to 2-way traffic and amendments to the junction on Dunbar Link 

could be completed with lane closures. 

The ninth phase of traffic management is shown on Drawing S105296-R-SK-A-309 in Appendix A 

Link A underpass would now be open to traffic including the link from Corporation Street. In order 

to construct Link I from Dock Street to M3, the existing link via Nelson Street shall be closed and 

traffic will be diverted via the existing network. 

Work to construct the access to DSD land adjacent to Nelson Street will be completed during this 

phase. 
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5 Option B 

5.1 Roadworks 

Option B presents the first of two elevated concept designs. The layout provides a full interchange, 

with Links in both depressed corridors and on elevated overbridge structures. 

A plan of the proposed layout is included as Drawing S105296-R-SK-B-001A in Appendix A, with 

profiles of the various links also included as Drawings S105296-R-SK-B-100 to 101 inclusive and 

cross-sections at key locations further included on Drawings S105296-R-SK-B-200A to 207 

inclusive. 

For the purposes of describing the principal roadworks required, the convention set out in Table 

5.1.1 has been adopted to describe the various links within the proposed layout. 

Table 5.1.1 Link Naming Convention for Option B 

Link Name From To 

A M2 Westlink 

B Westlink M2 

C Westlink M3 

D M3 Westlink 

E York Street (South) York Street (North) 

F York Street M2 

G Westlink York Street 

H Nelson Street Westlink 

I Dock Street M3 

J M3 York Street 

Option B retains a number of link alignments from Option A, with the following Links having the 

same horizontal and vertical alignments as their counterparts in Option A: 

• Link B 

• Link C 

• Link E 

• Link F 

• Link G 

Link A commences with a 2-lane lane drop from the M2 southbound foreshore leading directly onto 

the main elevated structure with several spans. This structure spans over Dock Street Bridge and 

the Lagan and Dargan Bridges, approximately 17.5m above street level. The largest span on the 

structure is approximately 90m. The structure continues to span over Link E and ties back into the 

existing Westlink levels at North Queen Street Bridge. Given the level differences between Link A 

and Link B, retaining solutions will be required in the central median and at the nearside verge to 

support the new alignment. 

Link D introduces grade separation of the M3 to Westlink movement through the provision of an 

overbridge structure over Link E. In order to achieve the required headroom, the link rises beyond 

the tie-in with the off-ramp structure on approach to Dargan Bridge, where the link is raised by a 

maximum of 1.3m above existing ground level. This limits headroom under the Dargan Bridge to 

the minimum value of 5.3m. Beyond the Dargan Bridge, the link rises over Link E on an overbridge 

structure and merges as a lane gain with Link A. 

Link H provides a link from Nelson Street to Link A through an additional overbridge structure over 

Dock Street. To support the new link, retaining walls will be required on either side, with the 

southbound bus lane on Nelson Street requiring realignment into adjacent lands. In order to 

access this link, Garmoyle Street will require conversion to two-way running, which will require 

notable additional works. These works comprise the introduction of a 600mm wide separation 

island between opposing flows and the introduction of signalised control at a new junction between 

Garmoyle Street and Nelson Street. Further white lining alterations will be required to convert lane 

3 on the Duncrue Street off-slip for use as a dedicated bus lane. 

Link J commences with a taper diverge from Link D under the Dargan Bridge. As the link separates 

from Link D it is lowered from a maximum of 600mm above existing ground level to tie in at a 

position close to the junction with Little York Street. Beyond this point the link rises to tie in with the 

raised Link E, a maximum of approximately 800mm above existing ground level, supported by a 

dwarf retaining wall. 

Other works required by the Option include the stopping up of Nelson Street and its conversion to 

permit two-way running, requiring works at the junction of Dunbar Link and Nelson Street to provide 

a signal controlled right-turning movement. Local regarding of the existing accesses onto York 

Street will be required to accompany the raised alignment of Link E. Further works will be required 

to regrade Little York Street into the revised alignment of Link J. In order to provide access to the 

isolated portion of land between Links A and D, it is proposed to construct a new access road 

underneath the Lagan Bridge and Dargan Bridge, with connection onto Corporation Street via a 

priority junction. 

Consultations with Roads Service’s Traffic Information and Control Centre (TICC) have led to the 

identification of indicative gantry locations to service the extension of the Managed Route system 

on the M1/Westlink onto the M2 foreshore as far as Nelson Street. With regard to infrastructure 

works within the extent of Option B it is expected that a minimum of three new access gantries will 

be required along with associated control cabinets and transmission links. The first of these 

gantries will be required immediately east of North Queen Street Bridge to provide advance 

direction signage and traffic control for Link G. The second gantry will be required immediately 

upstream of the diverge for Link C from Link B, again providing advance direction signage and 

traffic control. With regard to the third gantry, it is proposed to replace an existing gantry on the 

northbound M2 foreshore with an access gantry of increased span, to accommodate the wider 

carriageway. 
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5.2 Earthworks 

Outline earthwork quantities for Option B are set out in Table 5.2.1. It can be reasonably assumed, 

due to the poor ground conditions at the location, that all excavated material is unsuitable for reuse 

and will require disposal to the notional disposal site detailed in Section 3.4. 

Table 5.2.1 Earthwork Quantities for Option B 

Link Name Volume of Cut (cu.m) Volume of Fill (cu.m) 

A 150 8,710 
B 9,150 1,590 
C 4,280 290 
D 60 8,110 
E 380 11,450 
F 900 3,320 
G 450 5,920 
H 2,040 2,280 
I 240 1,940 
J 10 740 
Additional 16,330 2,400 
Total 34,000 42,000 

5.3 Structures 

5.3.1 Overview 

The majority of proposed structures and works to existing structures are as for Option A. However, 

it should be noted that the York Street Structure carrying links E and F shall be a single span 

structure across link C with the second span replaced with an approach embankment (see Drawing 

S105296-ST-SK-B-002. Additional works for the new structures are described below. 

5.3.2 New Structures 

5.3.2.1 M2 to Westlink Overbridge 

A high level multi-span steel trapezoidal box girder structure on piled foundations is proposed as 

illustrated on Drawing S105296-ST-SK-G-004 in Appendix A. This structure elevates to a height of 

around 16m above existing ground level as it crosses over existing raised road and rail structures 

(Lagan and Dargan Bridges respectively). In order to achieve this crossing, and taking cognizance 

of the adjacent geography and road layout, a span of around 90m is proposed for this section. 

In order to realise such a span, a very large crane is required if the span is to be placed in one lift. 

Outline assessment has shown that there are mobile cranes available that can lift such a span, but 

that they have long lead-in times. Another issue to be considered is the required working space of 

such a mobile crane would require given the constraints at the site. Assuming that a single 2,000t 

crane is used, Drawing S105296-ST-SK-G-005 in Appendix A identifies a number of potential 

locations where it could be sited to crane in the main span. 

To assist the fabrication, construction and aesthetics of this structure, it is proposed to provide a 

constant structural depth throughout. In order to maintain such a depth, a balance has to be 

reached between providing an efficient structural section and minimising an overly deep section at 

the end spans. For this reason, it is proposed that an inefficient section with thicker flanges will be 

provided at the maximum span noted above. Additionally, haunches may be provided local to this 

span. These measures will allow a larger span / depth ratio to be utilised, leading to a more 

balanced overall structural form being provided. 

5.3.2.2 M3 to Westlink Overbridge 

A multi-span steel trapezoidal box girder structure on piled foundations is proposed as illustrated on 

Drawing S105296-ST-SK-G-003 in Appendix A. Dependent upon the Option taken forward, the 

proposed Westlink to Great George Street structure potentially crosses over a proposed York 

Street structure. Care will be required in such cases to avoid clashes between the foundations for 

both proposed structures. 

Whilst the proposed structure elevates to around 11m above existing ground level, spans of around 

37.5m are proposed to limit the structural depth required, thus allowing a slender elegant profile to 

be presented to road users passing under the structure. 

The proposed structure is likely to be founded on a raised embankment at the west end and tie-in 

with a new embankment structure at the east side, as the road descends into a cutting. 

5.4 Service Diversions 

Similarly to Option A, the construction of underpasses for the proposed Link A and Link C would 

lead to existing services within York Street and Nelson Street being cut off. However, as Link A is 

proposed as an elevated structure this would lead to the proposed Service Routes as illustrated in 

Drawing S105296-S-SK-B-001 in Appendix A. York Street Service Routes B and C are similar to 

those shown for Option A. 

Service Route A, which is proposed to accommodate 2 No 375mm diameter combined sewers, 

passes around the eastern side of the proposed underpasses as supposed to the western side of 

the underpasses as shown the service proposals for Option A. This is due to the retaining wall 

which is proposed between the elevated Link A and Links B and C. Alternatively, Service Routes A 

and D could be used to house the permanent (or indeed the temporary) utilities diversions which 

are shown within Service Routes B and C, but a services diversion corridor of total width greater 

than 5 metres is likely to be required. 

Service Route D (the green corridor) has been provided as a services link between York Street and 

Dock Street. This can accommodate for example any services in Nelson Street which would be cut 

off by the proposed works. Section 2-2 shows the apparatus which is proposed to be installed 

between York Street and Nelson Street. Section 3-3 refers to any proposed diverted apparatus 

within the Service Route D, between Nelson Street and Dock Street. 

Service Route E (the peach corridor) on Great George’s Street has been included in the utilities 

diversion proposals mainly because of the proposed elevated Link D. Due to the proposed 

locations of structural foundations and proposed fill in the vicinity of Nelson Street and at the 

proposed Great George’s Street/York Street Junction, service diversions are proposed as shown in 
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the drawing. Section 4-4 shows the proposed service diversions while additional services which 

have been included in the proposed crossing at Nelson Street are also represented in the drawing. 

It is envisaged that only relatively short diversion lengths would be required for these additional 

services which cross at this location. 

Similarly to Option A, services would need to be diverted around any proposed structural 

foundations. To the north of this Option it is likely that Service Route F would be required to house 

the high voltage 110kV transmission electricity apparatus in this area. 

5.5 Road Drainage 

Link A in Option B is proposed as an elevated structure and this would reduce the total road 

drainage catchment area which would drain to the pump station which is proposed for Option B. 

However, the finished road levels of the Link B and Link C underpasses would be relatively low in 

comparison with the surrounding area and its existing drainage and therefore it is proposed that 

these underpasses are drained by means of a pump station. The optimum location of this pump 

station would be in the area between York Street and Little York Street as shown on Drawing 

S105296-D-SK-B-001 in Appendix A. Connections would be required from the road drainage low 

points in the underpasses to the pump station and this could be achieved by coring through the 

proposed underpass walls and along the drainage outfall route as illustrated in the drawing, 

similarly to Option A. 

As with Option A, it is proposed that where higher level road drainage outfall connections can be 

achieved and where it could prove difficult to connect these outfalls to the proposed pump station, 

connections to existing and proposed sewerage would be acceptable. 

A circular tank structure has been assumed for the pump station wet well and this could be 

constructed as a segmental shaft. A preliminary suitable size of the pump station wet well has 

been established to be 8m. The preliminary design is as follows: 

•	 Submersible type pumps to be located within the wet well. 

•	 Three pumps are to be provided; one duty, one assist and one standby (duty/assist/standby 

system). 

•	 Pumps to have a maximum capacity of at least 50% greater than the design flow. 

•	 The total output required with duty and assist pumps operating in parallel is 644 l/s at an 

estimated total head of 12.7m. 

Again, a rising main outfall is proposed from the pump station and the design levels of this are 

similar to Option A and therefore the rising main would need to pass beneath existing combined 

sewers. The proposed length of the rising main is longer for Option B when compared with Option 

A however other features of the pump station are similar. 

5.6 Construction Sequence 

5.6.1 Phase 1 

The first phase of traffic management is shown on Drawing S105296-R-SK-B-301 in Appendix A. 

The temporary traffic management comprises the introduction of lane and hard shoulder closures to 

facilitate site clearance works and establishment of site offices and compounds. 

Given that working space is severely limited, the team proposes the adoption of the lesser 0.5m 

safety clearance with narrow lanes in accordance with the exceptional provisions of paragraph 

D3.2.10 of Chapter 8. In accordance with these provisions, a blanket 30mph limit and the 

permanent demarcation of the safety zone is required on the Westlink. 

On the Westlink, a lane closure will be introduced on the northbound carriageway to allow the 

removal of existing vegetation on the embankment at the back of Little George’s Street. It is 

proposed that the on-slip from Clifton Street be closed to permit access to the works zone. 

On the M2, a hard shoulder closure will be introduced to permit site clearance works on the 

adjacent embankments. To accompany these site clearance works, the southbound bus lane on 

Nelson Street will require closure so that northbound traffic from Dock Street can be temporarily 

realigned. 

5.6.2 Phase 2 

The second phase of traffic management is shown on Drawing S105296-R-SK-B-302 in Appendix 

A.	 During this phase all major service diversions shall be undertaken. 

Road crossings at York Street and York Link could be facilitated with night closures including works 

required in the centre of York Street. 

Closure of the bus lane on Nelson Street north of Dock Street will be required to carry out NIE 

diversion works. 

On York Street southbound traffic will no longer have access to the M2 and a temporary opening 

the central traffic island will be constructed to allow for U-turns. This closure will facilitate relocation 

of the NIE substation. 

5.6.3 Phase 3 

The third phase of traffic management is shown on Drawing S105296-R-SK-B-303 in Appendix A. 

Garmoyle Street shall be converted to accommodate two-way traffic. Lane closures will be required 

to undertake these works which include construction of a central separation island. Once 

completed the new bus lane on Nelson Street shall remain closed. 

In order to construct the pier of the M2-Westlink Overbridge at the junction of Dock Street and 

Nelson Street, a lane closure is required on Nelson Street. Realignment of Nelson Street and the 

M2 offslip at Nelson Street can be facilitated by the removal of the existing central reserve. This will 

allow piers at gridline E and F to be constructed. 

A lane closure on the Westlink will permit piling of a new retaining wall on the northern side of the 

Westlink. 

A lane closure on Dock Street and on the northbound carriageway of the M2 foreshore would allow 

widening of the existing Dock Street bridge and construction of retaining walls on Link F. 
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5.6.4 Phase 4 

The fourth phase of traffic management is shown on Drawing S105296-R-SK-B-304 in Appendix A. 

Realignment of the Westlink for northbound traffic shall provide working area to allow construction 

of the new retaining wall at the rear of the houses north of the Westlink. Piling of walls the 

underpass walls on Link C can also be completed at this stage. Upon completion of the retaining 

walls fill can be placed to bring Link G up to finished level. 

At this stage works adjacent to the southbound carriageway of the Westlink can commence 

including construction of replacement retaining walls and widening of North Queen Street Bridge. 

During this phase, it is proposed to realign York Street to facilitate construction of the abutments for 

York Street Overbridge. The north abutment will need to be constructed in two halves to allow 

access to be maintained to York Street. 

The remaining piers and abutment at the southern end of the M2-Westlink Overbridge can also be 

constructed during this phase. 

During this phase the bridge beams for the M2-Westlink Overbridge shall be erected. Overnight 

closures would be required to facilitate erection of beams over live carriageways. 

A hard shoulder closure on the M2 and the closure of Nelson Street north of Dock Street would 

allow for the remaining piers and abutment of the M2-Westlink Overbridge to be constructed. At 

this stage construction of the retaining walls would also be undertaken. 

5.6.5 Phase 5 

The fifth phase of traffic management is shown on Drawing S105296-R-SK-B-305 in Appendix A. 

During this phase, York Street traffic shall be split around the works area with traffic wishing to 

continue north along York Street using a temporary alignment constructed to the west of the York 

Street bridge structure. This alignment will need to be constructed on a temporary embankment to 

tie in with the final levels on Link G. The remainder of the northern abutment on York Street 

Overbridge would now be constructed. This new arrangement combined with a lane closure on the 

M2 onslip shall allow the retaining wall to the east of the northern abutment of the York Street 

Overbridge to be constructed. 

The southern approach of York Street needs to be raised to finished level so that the structure can 

be opened to traffic when completed. The levels across the existing junction need to be raised a 

approximately 1.0m. It is anticipated that this work could be carried out over a weekend closure. 

All services and drainage would need to be laid through the junction at this time. Offline the 

approach embankment to the structure would be constructed It is likely that this embankment would 

need to be piled. 

Work to complete Link G would be undertaken during this phase. In order to tie-in the temporary 

realignment of York Street, north of the overbridge, a weekend closure may be required. 

5.6.6 Phase 6 

The sixth phase of traffic management is shown on Drawing S105296-R-SK-B-306 in Appendix A. 

Upon completion of Link G, traffic from the Westlink heading for York Street or the M2 will be able 

to use this link. M3 traffic would still pass through the raised York Street junction south of the York 

Street structure. During this phase the York Street Overbridge would be completed. 

Work to the junction on Dunbar Link could be completed at this stage with lane closures. 

5.6.7 Phase 7 

The seventh phase of traffic management is shown on Drawing S105296-R-SK-B-307 in Appendix 

A. 

Traffic from the M2 and M3 heading for the Westlink would be diverted onto a temporary road 

across York Street and onto the northbound side of the existing Westlink. Traffic signals will be 

required to control the merging of the M2 and M3 traffic and also at the junction with York Street. 

This would enable construction of Link D and J from the M3. Upon completion of these works a 

weekend closure would be required to complete tie in works. 

At this stage the embankment on the southbound carriageway of the Westlink would be constructed 

and all works to the M2-Westlink Overbridge completed. 

The direct link from Westlink to M3 will be lost and M3 traffic will be diverted via York Street and 

Dock Street. 

5.6.8 Phase 8 

The eighth phase of traffic management is shown on Drawing S105296-R-SK-B-308 in Appendix A. 

The M2-Westlink Overbridge shall be opened to traffic. At the southern end of the overbridge traffic 

will be moved into the hardshoulder and lane one. Temporary traffic signals may be required to 

allow traffic from the M3 to merge. At this point traffic will run on the hardshoulder and lane gain, 

allowing construction of the remainder of the median wall and placement of the remainder of fill 

where the temporary alignment had been located in phase 7. The central VCSB would also be 

constructed at this stage. Overnight lane closures may be required due to limited working area on 

the northbound carriageway. 

At this stage Links B and C shall be excavated and completed with M3 traffic still diverted via York 

Street and Dock Street. 

Nelson Street south of the new M3 to Weslink link shall be converted for two way traffic at this 

stage. 

5.6.9 Phase 9 

The ninth phase of traffic management is shown on Drawing S105296-R-SK-B-309 in Appendix A. 

In order to construct Link I from Dock Street to M3, the existing link via Nelson Street shall be 

closed and traffic will be diverted via the existing network. 
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Work to construct the access to DSD land adjacent to Nelson Street will be completed during this 

phase and the realigned bus lane on Nelson Street north of Dock Street would also be constructed. 

All other links will be completed by this stage. 
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6 Option C 

6.1 Roadworks 

Option C presents the second of two depressed concept designs. The layout provides a full 

interchange, with Links at either existing ground level or in depressed sections. 

A plan of the proposed layout is included as Drawing S105296-R-SK-C-001 in Appendix A, with 

profiles of the various links also included as Drawings S105296-R-SK-C-100 to 101 inclusive and 

cross-sections at key locations further included on Drawings S105296-R-SK-C-200 to 206 inclusive. 

For the purposes of describing the principal roadworks required, the convention set out in Table 

6.1.1 has been adopted to describe the various links within the proposed layout. 

Table 6.1.1 Link Naming Convention for Option C 

Link Name From To 

A M2 Westlink 

B Westlink M2 

C Westlink M3 

D M3 Westlink 

E York Street (South) York Street (North) 

F York Street M2 

G Westlink York Street 

H Corporation Street Westlink 

I Dock Street M3 

J M3 York Street 

Option C is based on Option A, with the following links having the same horizontal and vertical 

alignments as their counterparts in Option A: 

• Link A 

• Link B 

• Link C 

• Link E 

• Link F 

• Link G 

• Link H 

• Link I 

It should be noted that the feasibility of the proposed underpass structure underneath the Lagan 

and Dargan Bridges has been separated examined in the Scott Wilson report of June 2010 entitled 

“Evaluation of Underpass Structure (Stage 2)”, report reference S105296/S/02/02. Copies of this 

report can be made available upon request. 

Link D provides the grade separation of the M3 to Westlink movement missing from Option A. To 

do so, the link is depressed on approach to the Dargan Bridge, from the tie-in point with existing 

levels at the M3 off-ramp. As the link passes under Dargan Bridge, it is depressed by a maximum 

of approximately 700mm below existing ground level, with minimum cover to the existing pile cap of 

400mm. Beyond the Dargan Bridge, the link lowers into an underpass structure to achieve 

headroom under a rising Link E. The link remains depressed by a maximum of 6m below existing 

ground level, before rising to achieve tie-in with Link A. A longer weaving length is the key benefit 

of the revised merge position. 

Link J commences with a single lane taper diverge from Link D and accordingly, is in cutting as it 

passes under the Dargan Bridge, a maximum of approximately 700mm below existing ground level. 

This cutting increases to a maximum of approximately 1.5m below existing ground level 

immediately west of the Dargan Bridge, at a position close to the Nelson Street/Great George’s 

Street junction. This will require a retaining solution. The link rises out of cutting and meets 

existing ground level at a position close to the existing junction between Great George’s Street and 

Little York Street. The link continues to rise to meet the raised alignment of Link E and is a 

maximum of approximately 800mm above existing ground level at the junction between the links. 

Other works required by the Option include the stopping up of Nelson Street and its conversion to 

permit two-way running, requiring works at the junction of Dunbar Link and Nelson Street to provide 

a signal controlled right-turning movement. Local regarding of the existing accesses onto York 

Street will be required to accompany the raised alignment of Link E. Further works will be required 

to regrade Little York Street into the revised alignment of Link J. In order to provide access to the 

isolated portion of land between Links A and D, it is proposed to construct a new access road 

underneath the Lagan Bridge and Dargan Bridge, with connection onto Corporation Street via a 

priority junction. 

Consultations with Roads Service’s Traffic Information and Control Centre (TICC) have led to the 

identification of indicative gantry locations to service the extension of the Managed Route system 

on the M1/Westlink onto the M2 foreshore as far as Nelson Street. With regard to infrastructure 

works within the extent of Option C it is expected that a minimum of three new access gantries will 

be required along with associated control cabinets and transmission links. The first of these 

gantries will be required immediately east of North Queen Street Bridge to provide advance 

direction signage and traffic control for Link G. The second gantry will be required immediately 

upstream of the diverge for Link C from Link B, again providing advance direction signage and 

traffic control. With regard to the third gantry, it is proposed to replace an existing gantry on the 

northbound M2 foreshore with an access gantry of increased span, to accommodate the wider 

carriageway. 
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6.2 Earthworks 

Outline earthwork quantities for Option C are set out in Table 6.2.1. It can be reasonably assumed, 

due to the poor ground conditions at the location, that all excavated material is unsuitable for reuse 

and will require disposal to the notional disposal site detailed in Section 3.4. 

Table 6.2.1 Earthwork Quantities for Option C 

Link Name Volume of Cut (cu.m) Volume of Fill (cu.m) 

A 36,960 11,350 
B 9,150 1,620 
C 4,290 310 
D 17,420 330 
E 380 8,350 
F 1,000 3,420 
G 450 5,930 
H 430 20 
I 200 1,970 
J 2,150 630 
Additional 54,870 15,740 
Total 127,300 49,700 

6.3 Structures 

The majority of proposed structures and works to existing structures are as for Option A. In Option 

C, an additional underpass is proposed for Link D, but this can be considered to be of similar form 

to the other Link A and B underpasses. 

6.4 Service Diversions 

The proposed Service Routes for Option C involve a medley of those which are proposed for 

Options A and B. This information is set out in Drawing S105296-S-SK-C-001 in Appendix A. 

Similarly to Option A, York Street Service Route A passes around the west side of the proposed 

Link D, Link A, Link B and Link C underpasses. 

Service Routes B and C are again similar to those which are proposed in Options A and B. 

Alternatively, Service Routes A, D and G could be used to house the permanent (or indeed the 

temporary) utilities diversions which are shown within Service Routes B and C, but a services 

diversion corridor of total width greater than 5 metres is likely to be required. 

Service Route D (the green corridor) is again provided as a services link between York Street and 

Dock Street. This can accommodate for example any services in Nelson Street which would be cut 

off by the proposed works. Section 2-2 shows the apparatus which is proposed to be installed 

between York Street and Nelson Street. Section 3-3 refers to any proposed diverted apparatus 

within the Service Route D, between Nelson Street and Dock Street. 

In Corporation Street an on-slip is proposed onto Link A as Link H. This on-slip would cross the 

west footpath which houses services apparatus which is likely to require to be lowered, protected or 

diverted on line of the existing services. 

Service Route E has been included in the utilities diversion proposals because an existing 600mm 

diameter combined sewer would be severed by the construction of the proposed M2 to Westlink 

link. 

Similarly to Option A, services would need to be diverted around any proposed structural 

foundations. To the north of this Option it is likely that Service Route F would be required to house 

the high voltage 110kV transmission electricity apparatus in this area. 

Service Route G (the peach corridor) on Great George’s Street has been included in the utilities 

diversion proposals mainly because of the proposed Link D underpass. Due to the proposed 

locations of structural foundations and proposed changes in level along the proposed Great 

George’s Street, service diversions have been proposed. Section 4-4 shows the proposed service 

diversions while additional services which have been included in the proposed crossing at Nelson 

Street are also represented in the drawing. It is envisaged that only relatively short diversion 

lengths would be required for these additional services which cross at this location. 

6.5 Road Drainage 

The drainage design proposals for Option C are similar to those for Option A. The major difference 

is due to the fact that Link D is depressed below the proposed York Street over bridge (Link E). 

This link, together with a section of the Great George’s Street would be require connection into the 

proposed pump station. The proposed drainage design for Option C is set out on Drawing 

S105296-D-SK-C-001 in Appendix A. 

Once again, as with Options A and B, it is proposed that where higher level road drainage outfall 

connections can be achieved and where it could prove difficult to connect these outfalls to the 

proposed pump station, connections to existing and proposed sewerage would be acceptable. 

A circular tank structure has been assumed for the pump station wet well and this could be 

constructed as a segmental shaft. A preliminary suitable size of the pump station wet well has 

been established to be 8m. The preliminary design is as follows: 

•	 Submersible type pumps to be located within the wet well. 

•	 Three pumps are to be provided; one duty, one assist and one standby (duty/assist/standby 

system). 

•	 Pumps to have a maximum capacity of at least 50% greater than the design flow. 

•	 The total output required with duty and assist pumps operating in parallel is 1145 l/s at an 

estimated total head of 17.3m. 

Again, a rising main is proposed and the design levels of this are similar to Option A and therefore 

the rising main outfall would need to pass beneath existing combined sewers. Due to the greater 

design flow for Option C, a larger 1050mm diameter rising main is proposed. The proposed length 

of the rising main is the same for Options A and C. 
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6.6 Construction Sequence 

6.6.1 Phase 1 

The first phase of traffic management is shown on Drawing S105296-R-SK-C-301 in Appendix A. 

The temporary traffic management comprises the introduction of lane and hard shoulder closures to 

facilitate site clearance works and establishment of site offices and compounds. 

Given that working space is severely limited, the team proposes the adoption of the lesser 0.5m 

safety clearance with narrow lanes in accordance with the exceptional provisions of paragraph 

D3.2.10 of Chapter 8. In accordance with these provisions, a blanket 30mph limit and the 

permanent demarcation of the safety zone is required on the Westlink. 

On the Westlink, a lane closure will be introduced on the northbound carriageway to allow the 

removal of existing vegetation on the embankment at the back of Little George’s Street. It is 

proposed that the on-slip from Clifton Street be closed to permit access to the works zone. 

On the M2, a hard shoulder closure will be introduced to permit site clearance works on the 

adjacent embankments. To accompany these site clearance works, the southbound bus lane on 

Nelson Street will require closure so that northbound traffic from Dock Street can be temporarily 

realigned. 

6.6.2 Phase 2 

The second phase of traffic management is shown on Drawing S105296-R-SK-C-302 in Appendix 

A. During this phase all major service diversions shall be undertaken. In addition to the permanent 

diversions, additional temporary diversions shall be required to maintain the existing level of 

service. 

A trenchless solution shall be required to install services across the Westlink with lane closures to 

facilitate excavation of catch/launch pits. One concern is the feasibility of such a solution along the 

verge of the northbound carriageway of the Westlink due to the presence of a concrete slab and 

piled foundations for the existing VRS either side of the gantry (see Drawing S105296-R-SK-G-073 

in Appendix A). Other road crossings at York Street and York Link could be facilitated with night 

closures. 

Closure of the bus lane on Nelson Street north of Dock Street will be required to carry out NIE 

diversion works. On Dock Street, a footway closure will be required as a minimum to install 

services. 

On York Street southbound traffic will no longer have access to the M2 and a temporary opening 

the central traffic island must constructed to allow for U-turns. This closure will facilitate relocation 

of the NIE substation. 

6.6.3 Phase 3 

The third phase of traffic management is shown on Drawing S105296-R-SK-C-303 in Appendix A. 

A hard shoulder closure on the M2 southbound along with a lane closure on Nelson Street north of 

Dock Street shall allow construction on the retaining walls and the New Dock Street Overbridge to 

commence. A temporary connection from Corporation Street is required to allow Nelson Street 

south of Dock Street to be closed. This will allow construction of the bridge abutment. The piled 

walls and underpass structure on Link A can be constructed as this stage Realignment of M2

Westlink and Westlink-M3 traffic will be required. A low headroom diaphragm walling rig would be 

required to construct the underpass walls under the existing M3 structure. Further piling can also 

commence at this stage for Link C. 

A lane closure on the Westlink will permit piling of a new retaining wall on the northern side of the 

Westlink. 

A lane closure on Dock Street and on the M2 foreshore northbound would allow widening of the 

existing Dock Street Bridge and construction of retaining walls for Link F. 

6.6.4 Phase 4 

The fourth phase of traffic management is shown on Drawing S105296-R-SK-C-304 in Appendix A. 

Following completion of the roof slab on Link A, traffic from M2 and Dock Street can be reinstated 

to the original alignment. Realignment of the Westlink (for southbound traffic) shall enable the new 

retaining walls to be constructed and widening of the existing North Queen Street Bridge. 

Realignment of the Westlink for northbound traffic shall provide working area to allow construction 

of the new retaining walls and further piling on Link C. Upon completion of the retaining walls fill 

can be placed to bring Link G up to finished level. 

At this stage works adjacent to the southbound carriageway of the Westlink can commence 

including construction of replacement retaining walls and widening of North Queen Street Bridge. 

During this phase, it is proposed to realign York Street to facilitate construction of the abutments 

and piers for the York Street Overbridge. The north abutment will need to be constructed in two 

halves to allow access to be maintained. The northbound carriageway of the Westlink may have to 

be reduced to two lanes to allow construction of the southern abutment. 

On Corporation Street the existing bus lane will need to be closed to allow widening to be 

undertaken. 

6.6.5 Phase 5 

The fifth phase of traffic management is shown on Drawing S105296-R-SK-C-305 in Appendix A. 

During this phase, York Street traffic shall be split around the works area with traffic continuing 

north along York Street using a temporary alignment constructed to the west of the York Street 

bridge structure. This alignment will need to be constructed on a temporary embankment to tie in 

with the final levels on Link G. The remainder of the northern abutment on York Street Overbridge 

would now be constructed. This new arrangement combined with a lane closure on the M2 onslip 

shall allow the retaining wall to the east of the northern abutment of the York Street Overbridge to 

be constructed. 

The southern approach of York Street needs to be raised to finished level so that the structure can 

be opened to traffic when completed. The levels across the existing junction need to be raised a 

maximum of 1.7m. Consideration would need to be given to how this junction would be raised e.g. 
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staged construction over weekends. All services and drainage would need to be laid through the 

junction at this time. 

6.6.6 Phase 6 

The sixth phase of traffic management is shown on Drawing S105296-R-SK-C-306 in Appendix A. 

Upon completion of Link G, traffic from the Westlink heading for York Street or the M2 will be able 

to use this route. M3 traffic would still pass through the raised York Street junction south of the 

York Street Overbridge. During this phase the York Street Overbridge would be completed. 

6.6.7 Phase 7 

The seventh phase of traffic management is shown on Drawing S105296-R-SK-C-307 in Appendix 

A. The York Street Overbridge will now be open to traffic allowing the temporary alignment to be 

removed. In order to commence excavation of the underpasses for Links B and C, the direct link 

between the Westlink and M3 will need to be closed and this traffic will be diverted via York Street 

and Dock Street. Excavation of the underpass on Link A shall also be undertaken at this stage. 

In order to construct Links D and J, it will be necessary to divert traffic on Nelson Street onto a 

temporary alignment. This will affect M2 and M3 traffic wishing to make the movement to the 

Westlink. With Great George Street closed, traffic will be diverted along Nelson Street, Great 

Patrick Street, York Street and back onto the Westlink. 

Realigning the southbound carriageway of the Westlink to follow the new kerb line shall allow works 

on the central median wall and VCSB to be completed. Construction of the VCSB may need to be 

completed with overnight lane closures due to restricted working space on the northbound 

carriageway. 

6.6.8 Phase 8 

The eighth phase of traffic management is shown on Drawing S105296-R-SK-C-308 in Appendix A. 

The underpasses for Links B and C shall be opened. This shall enable works to be completed on 

the York Street to M2 on-slip. These works are relatively minor mainly involving road markings to 

prevent traffic exiting the Westlink onto York Street from continuing straight onto the M2. 

Link A would also be open at this stage including the link from Corporation Street. 

In order to tie in Links D and J to the M3 off-slip, a weekend closure would be required to lower the 

levels by up to 0.7m. 

Works to convert Nelson Street to 2-way traffic and amendments to the junction on Dunbar Link 

could be completed with lane closures. 

6.6.9 Phase 9 

The ninth phase of traffic management is shown on Drawing S105296-R-SK-C-309 in Appendix A 

In order to construct Link I from Dock Street to M3, the existing link via Nelson Street shall be 

closed and traffic wishing to make this movement shall have to be diverted via the existing network. 

Work to complete the access to DSD land adjacent to Nelson Street will be completed during this 

phase. 
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7 Option D 

7.1 Roadworks 

Option D presents the second of two elevated concept designs. The layout provides a grade 

separated junction, but not a full interchange, with Links at either existing ground level or on 

elevated overbridge structures. 

A plan of the proposed layout is included as Drawing S105296-R-SK-D-001A in Appendix A, with 

profiles of the various links also included as Drawings S105296-R-SK-D-100 to 101 inclusive and 

cross-sections at key locations further included on Drawings S105296-R-SK-D-200 to 206 inclusive. 

For the purposes of describing the principal roadworks required, the convention set out in Table 

7.1.1 has been adopted to describe the various links within the proposed layout. 

Table 7.1.1 Link Naming Convention for Option D 

Link Name From To 

A M2 Westlink 

B Westlink M2 

C Westlink M3 

D M3 Westlink 

E York Street (South) York Street (North) 

F York Street M2 

G Westlink York Street 

H Nelson Street Westlink 

I Dock Street M3 

J M3 York Street 

Option D retains a number of link alignments from Option B, with the following Links having the 

same horizontal and vertical alignments as their counterparts in Option A: 

• Link A 

• Link D 

• Link H 

• Link J 

Link B provides grade separation of the Westlink to M2 movement using a elevated overbridge 

structure over the Dargan Bridge and Lagan Bridge. The link remains at existing levels from its 

start to Nelson Street Bridge, beyond which it rises rapidly to achieve headroom over Link E, but 

more importantly, the Dargan Bridge. At its highest point, the link is approximately 17.5m above 

adjacent street level. The link then drops to tie back into the northbound M2 foreshore immediately 

north of Dock Street Bridge, with significant works required to the existing bridge to facilitate the tie-

in. 

Link C provides an at-grade connection from Link G through to Link I. Levels on the link are similar 

to existing ground levels, with works required to the existing signal controlled junction to facilitate 

the new arrangement. 

Link E provides a horizontal realignment of York Street to provide three northbound lanes towards 

the junction with Dock Street. This will require some widening works on the existing carriageway, 

with levels similar to existing ground levels. 

Link F reuses the existing on-slip to the M2 from York Street, albeit with white lining changes to 

reflect the reduced number of lanes available. Some works will be required to the signal controlled 

junction where the link starts to accommodate the revised alignment of Link E. 

Link G provides a slip road from Link B to Link E. The vertical alignment of Link B requires the link 

to be elevated over the existing levels generally, with the link some 2m above existing level at the 

back of the diverge nose. This raised alignment will require significant retaining solutions on both 

sides of the link, with the construction of walls approximately 5m above the levels of gardens to the 

rear of properties on Great George’s Street. From a technical viewpoint, the construction of such 

walls given the limited access available presents a major buildability issue that needs to be 

considered. 

Link I provides connection from Dock Street to the M3 along the line of the existing Nelson Street, 

with a vertical alignment similar to existing levels. The existing off-slip from the M2 at Nelson Street 

will be closed as part of the works. The existing signalised junction on the link at York Link will be 

revised as part of the works, with an additional link provided from the junction to Corporation Street, 

to facilitate city centre access for non-motorway traffic. 

Other works required by the Option include the stopping up of Nelson Street and its conversion to 

permit two-way running, requiring works at the junction of Dunbar Link and Nelson Street to provide 

a signal controlled right-turning movement. Local regarding of the existing accesses onto York 

Street will be required to accompany the revised alignment of Link E. Further works will be required 

to regrade Little York Street into the revised alignment of Link J. In order to provide access to the 

isolated portion of land between Links A and D, it is proposed to construct a new access road 

underneath the Lagan Bridge and Dargan Bridge, requiring works to the existing central median on 

Nelson Street and widening of Shipbuoy Street. 

Consultations with Roads Service’s Traffic Information and Control Centre (TICC) have led to the 

identification of indicative gantry locations to service the extension of the Managed Route system 

on the M1/Westlink onto the M2 foreshore as far as Nelson Street. With regard to infrastructure 

works within the extent of Option D it is expected that a new access gantry will be required along 

with associated control cabinets and transmission links. The gantry will be required immediately 

east of North Queen Street Bridge to provide advance direction signage and traffic control for Link 

G. 
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7.2 Earthworks 

Outline earthwork quantities for Option D are set out in Table 7.2.1. It can be reasonably assumed, 

due to the poor ground conditions at the location, that all excavated material is unsuitable for reuse 

and will require disposal to the notional disposal site detailed in Section 3.4. 

Table 7.2.1 Earthwork Quantities for Option D 

Link Name Volume of Cut (cu.m) Volume of Fill (cu.m) 

A 210 11,250 
B 10 10,380 
C 0 0 
D 30 4,080 
E 0 0 
F 0 0 
G 10 6,230 
H 2,040 2,280 
I 0 0 
J 20 500 
Additional 0 12,440 
Total 2,400 22,300 

7.3 Structures 

The majority of proposed structures and works to existing structures are as for Option B. In Option 

B, an additional overbridge is proposed for Link B, but this can be considered to be of similar form 

to Link A overbridge. Note also that in Option D, the replacement retaining walls at Little George’s 

Street are much higher than those in their counterparts in the other options (with proposed top of 

wall approximately 6m above the level of gardens in adjacent properties). The height of the 

proposed replacement wall relative to the existing wall is illustrated on Drawing S105296-R-SK-G

078 in Appendix A. 

7.4 Service Diversions 

Similarly to each of the other Options, services would need to be diverted around any proposed 

structural foundations which are associated with Option D. To the north of Option D it is likely that 

Service Route A (the red corridor) as illustrated in Drawing S105296-S-SK-D-001 in Appendix A 

would be required to house the high voltage 110kV transmission electricity apparatus in this area. 

Service Route B (the peach corridor) on Great George’s Street has been included in the utilities 

diversion proposals mainly because of the proposed elevated Link D. Due to the proposed 

locations of structural foundations and proposed fill in the vicinity of Nelson Street, service 

diversions are proposed as depicted in Drawing S105296-S-SK-D-001. Sections 1-1 and 2-2 show 

the proposed service diversions. It is envisaged that only relatively short diversion lengths would 

be required for the additional services to Section 1-1 which are represented in section 2-2 at the 

proposed crossing location. 

7.5 Road Drainage 

Despite the elevated nature of Option D, due to the low level of the site relative to the design water 

levels within the River Lagan, a pump station would still be required in order to discharge storm 

water runoff from the proposed road scheme to the River Lagan. The proposed drainage design for 

Option D is set out in Drawing S105296-D-SK-D-001. 

Once again, as with Options A and B, it is proposed that where higher level road drainage outfall 

connections can be achieved and where it could prove difficult to connect these outfalls to the 

proposed pump station, connections to existing and proposed sewerage would be acceptable. 

A circular tank structure has been assumed for the pump station wet well and this could be 

constructed as a segmental shaft. A preliminary suitable size of the pump station wet well has 

been established to be 8m. The preliminary design is as follows: 

•	 Submersible type pumps to be located within the wet well. 

•	 Three pumps are to be provided; one duty, one assist and one standby (duty/assist/standby 

system). 

•	 Pumps to have a maximum capacity of at least 50% greater than the design flow. 

•	 The total output required with duty and assist pumps operating in parallel is 866 l/s at an 

estimated total head of 9.2 m. 

Again, a rising main is proposed and the design levels of this are similar to Option A and therefore 

the rising main outfall would need to pass beneath existing combined sewers in Corporation Street 

and Corporation Square. 

7.6 Construction Sequence 

7.6.1 Phase 1 

The first phase of traffic management is shown on Drawing S105296-R-SK-D-301 in Appendix A. 

The temporary traffic management comprises the introduction of lane and hard shoulder closures to 

facilitate site clearance works and establishment of site offices and compounds. 

Given that working space is severely limited, the team proposes the adoption of the lesser 0.5m 

safety clearance with narrow lanes in accordance with the exceptional provisions of paragraph 

D3.2.10 of Chapter 8. In accordance with these provisions, a blanket 30mph limit and the 

permanent demarcation of the safety zone is required on the Westlink. 

On the Westlink, a lane closure will be introduced on the northbound carriageway to allow the 

removal of existing vegetation on the embankment at the back of Little George’s Street. It is 

proposed that the on-slip from Clifton Street be closed to permit access to the works zone. 

On the M2, a hard shoulder closure will be introduced to permit site clearance works on the 

adjacent embankments. To accompany these site clearance works, the southbound bus lane on 

Nelson Street will require closure so that northbound traffic from Dock Street can be temporarily 

realigned. 
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7.6.2 Phase 2 

The second phase of traffic management is shown on Drawing S105296-R-SK-D-302 in Appendix 

A. During this phase service diversions shall be undertaken. 

Road crossings at Dock Street and York Street could be facilitated with night closures. Closure of 

the bus lane on Nelson Street north of Dock Street will be required to carry out NIE diversion works. 

A lane closure may also be required on Great George Street. 

Existing services in the footways along York Street may need to be lowered or protected in order to 

accommodate temporary realignments during the construction of the works. 

7.6.3 Phase 3 

The third phase of traffic management is shown on Drawing S105296-R-SK-D-303 in Appendix A. 

Garmoyle Street shall be converted to accommodate two-way traffic. Lane closures will be required 

to undertake these works which include construction of a central separation island. Once 

completed the new bus lane on Nelson Street shall remain closed. 

In order to construct the pier on gridline I of the M2-Westlink Overbridge at the junction of Dock 

Street and Nelson Street, a lane closure is required on Nelson Street. Realignment of Nelson 

Street and the M2 offslip at Nelson Street can be facilitated by the removal of the existing central 

reserve. This will allow piers at gridline E and F to be constructed. Localised realignment of York 

Street may be required to construct the piers at gridline C. 

A lane closure on the Westlink will permit piling of a new retaining wall on the northern side of the 

Westlink. At this stage works adjacent to the southbound carriageway of the Westlink can 

commence including construction of replacement retaining walls and widening of North Queen 

Street Bridge. 

When the piers are completed for the M2-Westlink Overbridge, the bridge beams may be erected. 

Overnight closures will be required to lift beams over live carriageways. 

A lane closure on Dock Street and on the M2 foreshore northbound would allow works to be carried 

out to tie the Westlink-M2 Overbridge at the M2. These works involve demolition of part of the 

existing structure. Construction of piers from gridline E to I can be constructed at this stage. 

7.6.4 Phase 4 

The fourth phase of traffic management is shown on Drawing S105296-R-SK-D-304 in Appendix A. 

A hard shoulder closure on the M2 and the closure of Nelson Street north of Dock Street would 

allow construction of the remaining piers and abutment on the Westlink to M2 Overbridge. 

Traffic from the M2 and M3 heading for the Westlink would be diverted onto a temporary road 

across York Street and onto the northbound side of the existing Westlink. Traffic signals will be 

required to control the merging of the M2 and M3 traffic and also at the junction with York Street. 

This would enable construction of Link D and J from the M3. Upon completion of these works a 

weekend closure would be required to complete tie in works. 

At this stage the embankment on the southbound carriageway of the Westlink would be constructed 

and all works to the M2-Westlink Overbridge completed. 

The central median VCSB could be constructed on the Westlink although overnight lane closures 

may be required due to limited working space on the northbound carriageway. 

7.6.5 Phase 5 

The fifth phase of traffic management is shown on Drawing S105296-R-SK-D-305 in Appendix A. 

The M2-Westlink Overbridge shall be opened to traffic. At the southern end of the overbridge traffic 

will be moved into the hardshoulder and lane one. Temporary traffic signals may be required to 

allow traffic from the M3 to merge. At this point, traffic will run on the hardshoulder and lane gain, 

allowing construction of the remainder of the median barrier and placement of the remainder of fill 

where the temporary alignment had been located in phase 4. 

In order to construct the remainder of the Westlink to M2 Overbridge, all Westlink traffic will be 

diverted down the offslip to York Street (Link G). Due to restricted width at the nosing of this offslip, 

the raised verge should not be constructed to allow two 3m running lanes to use the offslip. A 

temporary alignment for Westlink –M3 traffic between piers on gridline C and D will be required. 

Work to construct the access along Shipbuoy Street and Little York Street can be completed at this 

stage along with the new link to Corporation Street. Works to convert Nelson Street to two way 

traffic and alterations to the junction at Dunbar Link would be completed using lane closures. 
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8 Feedback from Buildability Adviser 

8.1 Introduction 

The appointed buildability adviser has reviewed the information available and has met with the 

project team on site to gain a further appreciation of the constraints experienced at the location. 

The advisor has reported back to the project management team to confirm the presence of 

‘showstoppers’, if any, and specific aspects of the work which represent key construction issues 

requiring further assessment at detailed design stage. This response is summarised for each 

Option in Sections 8.2 to 8.5. 

8.2 Option A 

8.2.1 Potential Showstopppers 

The buildability adviser considered that there is nothing within the construction of Option A which 

cannot be overcome with good detailed design and planning. 

8.2.2 Key Construction Issues 

8.2.2.1 Underpass Construction 

The key activity is the construction of the M2 to Westlink underpass given the plant required, the 

slow rate of progress and the risk associated with a clash with the existing substructure. Based on 

the project team’s investigations into the proposed underpass structure and the proposed method 

to deal with an errant pile, the works are considered feasible with careful site management and 

monitoring of the existing structures. An issue noted by the buildability adviser was the potential for 

a clash between the existing substructure and the diaphragm wall, based on the construction 

tolerances involved in both processes. Following the buildability workshop, the structures and 

geotechnics teams have reviewed the permissible tolerances for the construction of CFA piling and 

diaphragm walling, using the current version of Series 1600 of the Specification for Highway Works. 

The results from this review are described in detail in a revised copy of the Underpass Structure 

Evaluation Report (ref. S105296/G/01/21/USER/01). 

Further to the report referred to above, the project team has researched the availability and lead-in 

times for the required low-headroom diaphragm wall rig (also known as a compact or mini cutter). It 

would appear that several established worldwide ground contractors can provide such equipment 

and have experience of its use in similar scenarios. From discussions with one of these 

groundworks contractors, it is noted that lead-in times are of the order of 3 months compared to the 

18 months lead-in time for the 2,000t crane required for Options B and D. 

8.2.2.2 Services 

The adviser highlighted the proposed and temporary service diversion work as a key construction 

issue that requires significantly more investigation and consultation with the utility companies. 

Whilst the proposed permanent service diversions appear feasible, the adviser noted these works 

are often underestimated in their programming, given the level of co-ordination required between 

the contractor and the utility companies. 

The adviser also identified that the temporary diversion of services during the works was a key 

construction issue which will require consideration at detailed design stage. The location of a 

number of services in the middle of the York Street/ Great George’s Street junction adds further 

complication to maintaining services during construction. A service tunnel or bridge across the 

existing Westlink may be required and this should be confirmed with the utility companies. 

It was noted that the proposed diversion of the twin 375mm diameter sewers running along York 

Street could be avoided if it can be confirmed that the service could be severed on either side of the 

bridge. 

A suggestion offered by the adviser to remove/mitigate the risks associated with the service 

diversions was the use of an advance works contracts for the service diversions. However, it was 

recognised that this would be dependant on the form of contract used and could potentially limit a 

contractor’s ability to programme their works in a more advantageous manner. 

8.2.2.3 Ground Treatment 

The adviser noted the poor ground conditions at the site and the limited opportunity for the reuse of 

spoil as fill. Since nearly all spoil will be tipped off site, the adviser noted that the traffic disruption 

caused by temporary traffic management arrangements would increase travel times to and from the 

tip site for haulage vehicles, which would effectively dictate the rate of progress. 

An issue raised by the adviser was the likely form of ground treatment, particularly for the support of 

embankments at York Street where considerable overburden will be added. The buildability adviser 

noted that this overburden could be reduced through the use of lightweight fill aggregates or 

expanded polystyrene blocks. 

From a review of available ground investigation data, it would appear that the underlying sleech 

and peat layers extend to a point somewhere between the Dargan Bridge and the Westlink. 

However, the team has insufficient information at this time to establish if it extends under York 

Street. Should these soft layers extend under York Street considerable ground treatment works will 

be required to support the embankment overburden. These treatment works may take the form of 

excavate and replace or ground improvement measures such as the use of lime/cement columns or 

controlled modulus columns (CMC). 

Upon review, our structures and geotechnics teams consider that excavate and replace would only 

be appropriate at the site to a depth of 3m, whereas treatment depths are expected to be up to 

12m. This leaves ground improvement as the most likely option for treatment, with the structures 

and geotechnics teams favouring lime/cement columns at this time. 
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In order to place the lime/cement columns, service diversions would require prior completion. 

Additional temporary traffic management arrangements (most likely additional off-peak full road 

closures) would also be required to provide sufficient working space to complete the operation. 

Given the uncertainty surrounding the extent of the ground conditions at York Street, the project 

team’s approach in the first instance will be to obtain additional ground investigation at the location 

at Stage 3. 

8.2.2.4 Temporary Traffic Management Arrangements 

The adviser considered that the outline temporary traffic management arrangements proposed by 

the team appear feasible at this time, but will ultimately be dictated by the contractor’s requirements 

for working space and access. The most difficult operations within the proposed traffic 

management arrangements are considered to be the works to construct the underpasses and 

increasing the levels on York Street/Great George’s Street on the approaches to the new 

overbridge whilst maintaining traffic flow through the existing junction. The adviser considers that 

this will take several consecutive weekend closures given the complexity of the operation. The 

suggested use of lightweight fills, or expanded polystyrene blocks, could assist this operation and 

merits further investigation. 

8.2.3 Works Duration 

Based on the outline temporary traffic managements arrangements proposed by the team, and the 

complexity of the works, the adviser considered that the works could take up to 36 months to 

complete, as outlined on the programme included in Appendix B. 

8.3 Option B 

8.3.1 Potential Showstoppers 

The buildability adviser considered that there is nothing within the construction of Option B which 

cannot be overcome with good detailed design and planning. 

8.3.2 Key Construction Issues 

8.3.2.1 Bridge Construction 

The key activity is the construction of the M2 to Westlink bridge. Having looked at the proposed 

structural form (its geometry and the spans involved) the buildability adviser agreed with the project 

team that craning appears to be the most economical solution at this time. However, in order to lift 

the 90m main span a specialist pedestal crane (minimum 2,000t) would be required. There are 

only a limited number of cranes of this size available in Europe, most notably the 2,000t pedestal 

crane used recently for the M74 Auchenshuggle Bridge in Glasgow. Through subsequent 

discussions with parties involved in this contract, it is understood that the crane has a lead-in time 

of approximately 18 months. The buildability adviser highlighted the reliance on such a crane as 

the key construction issue with Option B and suggested further consideration of other techniques or 

span arrangements (including the use of additional temporary supports) to mitigate this. 

The adviser considered that the area of land to the east side of this bridge provides sufficient 

working space to set up on-site splicing, such that the box girders can be factory fabricated and 

transported by road using heavy load transporters. This technique draws parallels from the recent 

M74 scheme in Glasgow, where the box girders for the Port Eglinton Viaduct were fabricated in 

halves under factory conditions and longitudinally welded once transported to site. 

Following the buildability advisers comments, the team consulted further with a bridge construction 

specialist to provide an additional insight into the issues surrounding the use of craned sections and 

potential ways to overcome them. 

Possible Construction Methods 

The specialist indicated that bridges to be built over existing transport infrastructure generally utilise 

pre-fabrication so that the main structural members can be erected during short road closures or 

railway possessions. The lengths of girders required for longer spans can be too long to transport 

to site in one piece so assembly into erection lengths is often required in situ. 

The two possible erection methods are: 

•	 the traditional method of erecting the steelwork by crane followed by construction of the deck 

slab, or 

•	 launching a fully assembled length of steelwork, possibly with a section of deck slab pre-cast on 

to it, from one end. 

The specialist indicated that where erection by crane is possible this is usually the most economic 

method. Launching is generally reserved for situations where access into the spans is very limited 

or construction activities over live traffic must be minimised. For long viaducts a combination of 

these methods is often adopted. 

Launching Considerations 

Launching is generally considered suitable when the following conditions are met: 

•	 the superstructure is straight or has constant horizontal curvature 

•	 the superstructure has constant vertical alignment 

•	 the superstructure has constant width 

•	 the superstructure has a constant soffit profile. 

Whilst the above conditions are the accepted convention, the specialist noted that it is not 

impossible to launch bridges where the above conditions are not met. However, having launch 

supports that must move transversely or be introduced/removed results in additional complexity into 

the equipment, temporary works and launch operations. Varying curvature or girder spacing can 

require a significant total transverse shift of the support position with the added complication that it 

must be adjusted continuously as the launch progresses. This is to be avoided if possible. 

As noted above constant vertical curvature of the soffit is preferable but not essential. Even if the 

finished soffit profile is specified as a vertical curve of constant radius the steelwork must be 

fabricated to a shape that allows for the deflections of the spans in the finished condition. During 

the launch this shallow wave profile passes over supports generally at fixed levels. Depending on 
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the position/longitudinal spacing of the supports this results in flexing of the steelwork to sit down 

on the supports or span between them. Varying the curvature of the finished soffit magnifies this 

effect and may result in overstress. 

A solution is to vary the levels of the supports at intervals during the launch, and, depending on the 

height range needed, this can increase the complexity of the temporary works and equipment. 

Haunched girders also pose particular problems. In general for a superstructure with a variety of 

spans, the haunches will not pass over the launch support all at the same time so very large 

changes in individual support levels are required to avoid overloading or tipping. Climbing supports 

are possible but complicated and expensive. 

With regard to Option B and with particular attention to the M2 to Westlink structure, given the 

limited opportunity to change the geometry of the horizontal alignment, the specialist considered 

that 240m of the overall 575m (between gridlines C and F) had potential for launching using the 

areas of land between gridlines F and I for an assembly area (a 2-stage incremental launch would 

likely be required). However, in order to launch this section additional supports that move 

transversely and be introduced/removed would likely be required to overcome the geometry issues. 

At the same time the change in cross-sectional width between spans C to E and E to F would also 

likely require a significantly more complex construction process that would be reflected in 

significantly higher costs. 

The specialist identified that if a launch erection method is to be used the detailed design process 

for a steel box girder/concrete composite superstructure must take account of this. The factors to 

consider include: 

• Bending moment at the root of the maximum cantilever 

• Web buckling over the launch support bearings 

• Effect of precamber, tolerances and plan curvature on the support reactions during the launch 

• Forces in the vertical bracing between the boxes 

• Distribution of steel and concrete dead loads in the finished structure 

Where part of the superstructure is launched the sequence and splice positions for erection of the 

rest by crane needs to be considered in the build-up of dead load stresses. 

The specialist further noted that whilst some of the above matters can be considered by the 

designer others require input from the contractor who is going to perform the launch. 

Lifting Considerations 

As stated previously the specialist identified that lifting by crane is usually the most economic 

erection method for bridge steelwork even when this requires a very large crane. 

Viaducts are typically erected span by span starting from one or both abutments. The first lift would 

project beyond the first pier and each subsequent lift would be a full span, temporarily hung off the 

end of the previous one until completion of the permanent joint and projecting beyond the next pier. 

For longer spans temporary intermediate trestles might be considered to reduce crane size, 

provided there are no ground obstructions. When the viaduct has one central longer span, erection 

may proceed from both abutments leaving a span girder as the final closure lift. If there are more 

than one of these long spans it may be necessary to erect the girder sections over the piers first, 

followed by infill span girders. Temporary trestles may be needed in this case. 

Crane Size and Location 

The specialist noted that when considering the bridge spans envisaged in Option B, erection of the 

steel box girders would require a large crane. Preliminary sizing of the steelwork should be carried 

out to determine likely lift weights. Lift radii are determined by the availability of suitable areas to 

position the crane, and where the steelwork can be assembled into the erection lengths. 

When checking suitable areas within the site it is important to consider: 

• assembly (in the horizontal position) of the main boom 

• ground conditions under the outriggers 

• the swept path of super-lift (counterweight) 

• access routes into the site 

Catalogues of cranes are available via the internet that give charts of lift capacity against radius for 

various boom, jib and super-lift combinations. These can be used for an initial check of feasibility. 

Planning 

Both mobilisation and daily hire costs of a large crane are high, and the largest cranes are few in 

number. Careful planning of their use is therefore the key to economic erection. The number of 

mobilisations and moves should be kept to a minimum and all the pieces to be erected at each 

position must be assembled and ready so that the crane is not standing idle. The largest cranes 

must be booked well in advance. 

Superstructure Design 

During erection by crane the key issues are strength and stability of the steelwork during lifting, 

immediately after releasing the crane and during subsequent casting of the composite deck slab. 

For long spans where crane capacity dictates lifting single girders the stability of the first one 

against lateral torsional buckling upon release of the crane needs careful consideration. In this 

regard box girders have an advantage over plate girders, but are likely to be heavier. 

Designers often assume that the steel girder carries its own weight as a beam continuous from one 

end to the other. This takes no account of erection sequence and practical positions for air-splices, 

and can lead to complications in the erection, such as level pre-sets to induce points of 

contraflexure at the air-splices and vertical jacking to induce the finished stress distribution 

assumed by the designer. 

The specialist noted that for a long span bridge the erection method must be considered in the 

design. For example if the 90m road/rail span is to be lifted in by crane the positions of the air-

splices for the closure span girders should be determined from crane studies. From a design point 

of view there is no real constraint on these positions. All that is needed is for the steelwork self-

weight stresses to be determined from a stage-by-stage analysis that models the erection 

sequence instead of a simple continuous beam model. 
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The specialist noted that many designers have no understanding of the issues discussed and that 

involvement of the contractor at the design stage is often not possible due to the method of 

procurement. 

Further Studies 

The specialist outlined further studies to confirm the feasibility of erection by crane might include: 

•	 Carry out preliminary sizing of the steelwork 

•	 Identify suitable areas on the site for ground assembly, trestles and cranes 

•	 Carry out a tentative crane study using typical crane load/radius charts 

•	 Seek advice from a steelwork contractor, such as Cleveland Bridge, and/or one the main crane 

hire companies to carry out crane studies 

Similarly further studies to confirm the feasibility of a launch erection method would include: 

•	 Review the feasibility of crane erection 

•	 Assess the site to determine the maximum length of structure that be assembled for launching 

•	 Review the horizontal alignment to see if superstructure curvature and width changes can be 

moved off the likely launch section 

•	 Carry out preliminary sizing of the steelwork, including the likely critical launch stages, to 

determine launch weights and reactions for equipment and temporary works cost estimating. 

•	 Consultations with appropriate authorities to determine constraints 

8.3.2.2 Services 

Given that much of the option reflects Option A, with the presence of the Westlink to M2/M3 

underpass and a raised York Street alignment, the buildability adviser noted that the same issues 

with regard to services on Option A (section 8.2.2.2) would equally apply to Option B. 

8.3.2.3 Ground Treatment 

Whilst the removal of the M2 to Westlink underpass in Option B reduces the overall volume of 

unsuitable material to be disposed, the same issue of haulage to the disposal site noted for Option 

A (section 8.2.2.3) applies to Option B. 

As the York Street bridge is also included in Option B, the same issue of suitable ground treatment 

for Option A (section 8.2.2.3) applies to Option B. 

8.3.2.4 Temporary Traffic Management Arrangements 

The buildability adviser considered that the outline temporary traffic management arrangements 

proposed by the team appear feasible at this time. The adviser noted that the key issues would be 

increasing the levels on York Street/Great George’s Street on the approaches to the new 

overbridge and the M3 to Westlink bridge, which would require several weekend closures to 

complete. Furthermore, the possessions required to lift in the sections of structure above the 

existing bridges will dictate construction progress for these elements of work, subject to availability 

of the required crane. 

8.3.3 Works Duration 

Based on the outline temporary traffic management arrangements proposed by the team, and the 

complexity of the works, the adviser considered that the works could take up to 36 months to 

complete, as outlined on the programme included in Appendix B. 

8.4 Option C 

8.4.1 Potential Showstoppers 

The buildability adviser considered that there is nothing within the construction of Option C which 

cannot be overcome with good detailed design and planning. 

8.4.2 Key Construction Issues 

8.4.2.1 Services 

As the layout of Option C is similar to Option A, the issues with regard to service diversions in 

Option A (section 8.2.2.2) can be considered to apply to Option C. A further complication is the 

requirement to divert services along Great George’s Street, which will increase the complexity and 

duration of these operations. 

8.4.2.2 Ground Treatment 

As the layout of Option C is similar to Option A, the issues with regard to suitable ground treatment 

for Option A (section 8.2.2.3) apply equally to Option C. With the additional underpass in Option C, 

the increased volume of excavated material makes the option particularly sensitive to the issue of 

haul journey times described previously. 

8.4.2.3 Temporary Traffic Management Arrangements 

The adviser considered that the outline temporary traffic management arrangements proposed by 

the team appear feasible at this time, but will ultimately be dictated by the contractor’s requirements 

for working space and access. The most difficult operations within the proposed traffic 

management arrangements are considered to be the works to construct the underpasses and 

increasing the levels on York Street/Great George’s Street on the approaches to the new 

overbridge whilst maintaining traffic flow through the existing junction. A further issue is the 

required lowering of the M3 to Westlink link under the Dargan Bridge on the existing off-slip whilst 

maintaining traffic movements. The adviser considers that these tie-in operations will take several 

consecutive weekend closures given their complexity. The suggested use of lightweight fills, or 

expanded polystyrene blocks, could assist the tie-in operations on York Street and merits further 

investigation. 
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8.4.3 Works Duration 

Based on the outline temporary traffic management arrangements proposed by the team, and the 

complexity of the works, the adviser considered that the works could take up to 36 months to 

complete, as outlined on the programme included in Appendix B. 

8.5 Option D 

8.5.1 Potential Showstoppers 

The buildability adviser considered that there is nothing within the construction of Option D which 

cannot be overcome with good detailed design and planning.. 

8.5.2 Key Construction Issues 

8.5.2.1 Bridge Construction 

The issues with regard to lifting and launching of the M2 to Westlink bridge in Option B (section 

8.3.2.1) will apply to both the overbridge structures between the M2 and Westlink in Option D. 

8.5.2.2 Services 

The limited numbers of service diversions required in Option D, compared to the other options, 

present no construction issues that cannot be overcome through careful planning and liaison with 

the relevant authorities. 

8.5.2.3 Ground Treatment 

The provision of embankment structures in Option D require careful consideration of ground 

treatment measures to deal with the additional overburden on underlying strata, in a similar manner 

to Option A. Placing the required fill on the Westlink east of North Queen Street was highlighted as 

a particularly difficult operation that would require careful planning, with particular regard to 

temporary support during placement and compaction. 

8.5.2.4 Temporary Traffic Management Arrangements 

The adviser considered that the outline temporary traffic management arrangements proposed by 

the team appear feasible at this time. The reduced number of traffic management layouts is 

considered by the adviser to offer a potential reduction in the overall construction duration. 

8.5.3 Works Duration 

Based on the outline temporary traffic managements arrangements proposed by the team, and the 

reduced works and risks from staying above existing ground level, the adviser considered that the 

works could take up to 30 months to complete, as outlined on the programme included in Appendix 

B. 
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ID Task Name Duration Start Finish 
1 2016/2017 Financial Year 52.2 wks Wed 06/04/16 Wed 05/04/17 

2 2017/2018 Financial Year 52.2 wks Thu 06/04/17 Thu 05/04/18 

3 2018/2019 Financial Year 52.2 wks Fri 06/04/18 Fri 05/04/19 

4 2019/2020 Financial Year 52.2 wks Sat 06/04/19 Fri 03/04/20 

5 2020/2021 Financial Year 52.2 wks Mon 06/04/20 Mon 05/04/21 

6 TENDER 24 wks Tue 04/10/16 Mon 20/03/17 

7 Tender period including accessment 24 wks Tue 04/10/16 Mon 20/03/17 

8 DESIGN 12 wks Tue 21/03/17 Mon 12/06/17 

9 Design and preparatory activities 12 wks Tue 21/03/17 Mon 12/06/17 

10 CONSTRUCTION 159.5 wks Tue 13/06/17 Wed 01/07/20 

11 Setup site office and services 4 wks Tue 13/06/17 Mon 10/07/17 

12 Set out TM1 1 wk Tue 11/07/17 Mon 17/07/17 

13 Site clearance 3 wks Tue 18/07/17 Mon 07/08/17 

14 Move TM to TM2 0.5 wks Tue 08/08/17 Thu 10/08/17 

15 Service Diversions 18 wks Thu 10/08/17 Thu 14/12/17 

16 Move TM to TM3 3 wks Thu 14/12/17 Thu 04/01/18 

17 Phase 3-4 26 wks Thu 04/01/18 Thu 05/07/18 

18 Move TM to TM4 4 wks Thu 05/07/18 Thu 02/08/18 

19 Phase 4-5 12 wks Thu 02/08/18 Thu 25/10/18 

20 Move TM to TM5 2 wks Thu 25/10/18 Thu 08/11/18 

21 Phase 5-6 12 wks Thu 08/11/18 Thu 31/01/19 

22 Move TM to TM6 3 wks Thu 31/01/19 Thu 21/02/19 

23 Phase 6-7 16 wks Thu 21/02/19 Wed 12/06/19 

24 Move TM to TM7 1 wk Wed 12/06/19 Wed 19/06/19 

25 Phase 7-8 16 wks Wed 19/06/19 Wed 09/10/19 

26 Move TM to TM 8 2 wks Wed 09/10/19 Wed 23/10/19 

27 Phase 8-9 12 wks Wed 23/10/19 Wed 15/01/20 

28 Move TM to TM9 2 wks Wed 15/01/20 Wed 29/01/20 

29 Construct link 1 12 wks Wed 29/01/20 Wed 22/04/20 

30 Complete Ancilary work with minor and o.n. closures 12 wks Wed 29/01/20 Wed 22/04/20 

31 Finishes and clears site 10 wks Wed 22/04/20 Wed 01/07/20 
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Site clearance 
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Phase 3-4 
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Phase 5-6 
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Phase 6-7 
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Finishes and clears site 
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Progress 
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Summary 

Project Summary 

External Tasks 

External Milestone 

Deadline 

York Street Interchange
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York Street Interchange OPTION B 
Estimated Construction Programme 

ID Task Name 
2016/2017 Financial Year 

2017/2018 Financial Year 

2018/2019 Financial Year 

2019/2020 Financial Year 

2020/2021 Financial Year 

TENDER 

Tender period including accessment 

DESIGN 

Design and preparatory activities 

CONSTRUCTION 

Setup site office and services 

Set out TM1 

Site clearance 

Move TM to TM2 

Service Diversions 

Move TM to TM3 

Phase 3-4 

Move TM to TM4 

Phase 4-5 

Move TM to TM5 

Phase 5-6 

Move TM to TM6 

Phase 6-7 

Move TM to TM7 

Phase 7-8 

Move TM to TM 8 

Complete Works 

Finishes and clears site 

Duration Start 
52.2 wks Wed 06/04/16 

52.2 wks Thu 06/04/17 

52.2 wks Fri 06/04/18 

52.2 wks Sat 06/04/19 

52.2 wks Mon 06/04/20 

24 wks Tue 04/10/16 

24 wks Tue 04/10/16 

12 wks Tue 21/03/17 

12 wks Tue 21/03/17 

157.5 wks Tue 13/06/17 

4 wks Tue 13/06/17 

1 wk Tue 11/07/17 

3 wks Tue 18/07/17 

0.5 wks Tue 08/08/17 

18 wks Thu 10/08/17 

3 wks Thu 14/12/17 

16 wks Thu 04/01/18 

4 wks Thu 26/04/18 

18 wks Thu 24/05/18 

2 wks Thu 27/09/18 

17 wks Thu 11/10/18 

3 wks Thu 07/02/19 

20 wks Thu 28/02/19 

1 wk Wed 17/07/19 

19 wks Wed 24/07/19 

2 wks Wed 04/12/19 

18 wks Wed 18/12/19 

8 wks Wed 22/04/20 

2016/2017 Financial Year 

2017/2018 Financial Year 

2018/2019 Financial Year 

2019/2020 Financial Year 

2020/2021 Financial Year 

TENDER 

Tender period including accessment 

DESIGN 

Design and preparatory activities 

CONSTRUCTION 

Setup site office and services 

Set out TM1 

Site clearance 

Move TM to TM2 
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Move TM to TM3 

Phase 3-4 

Move TM to TM4 
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Move TM to TM6 
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Phase 7-8 

Move TM to TM 8 

Complete Works 

Finishes and clears site 
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ID Task Name Duration Start Finish 
1 2016/2017 Financial Year 52.2 wks Wed 06/04/16 Wed 05/04/17 

2 2017/2018 Financial Year 52.2 wks Thu 06/04/17 Thu 05/04/18 

3 2018/2019 Financial Year 52.2 wks Fri 06/04/18 Fri 05/04/19 

4 2019/2020 Financial Year 52.2 wks Sat 06/04/19 Fri 03/04/20 

5 2020/2021 Financial Year 52.2 wks Mon 06/04/20 Mon 05/04/21 

6 TENDER 24 wks Tue 04/10/16 Mon 20/03/17 

7 Tender period including accessment 24 wks Tue 04/10/16 Mon 20/03/17 

8 DESIGN 12 wks Tue 21/03/17 Mon 12/06/17 

9 Design and preparatory activities 12 wks Tue 21/03/17 Mon 12/06/17 

10 CONSTRUCTION 172.5 wks Tue 13/06/17 Wed 30/09/20 

11 Setup site office and services 4 wks Tue 13/06/17 Mon 10/07/17 

12 Set out TM1 1 wk Tue 11/07/17 Mon 17/07/17 

13 Site clearance 3 wks Tue 18/07/17 Mon 07/08/17 

14 Move TM to TM2 0.5 wks Tue 08/08/17 Thu 10/08/17 

15 Service Diversions 18 wks Thu 10/08/17 Thu 14/12/17 

16 Move TM to TM3 3 wks Thu 14/12/17 Thu 04/01/18 

17 Phase 3-4 27 wks Thu 04/01/18 Thu 12/07/18 

18 Move TM to TM4 4 wks Thu 12/07/18 Thu 09/08/18 

19 Phase 4-5 16 wks Thu 09/08/18 Thu 29/11/18 

20 Move TM to TM5 2 wks Thu 29/11/18 Thu 13/12/18 

21 Phase 5-6 12 wks Thu 13/12/18 Thu 07/03/19 

22 Move TM to TM6 3 wks Thu 07/03/19 Thu 28/03/19 

23 Phase 6-7 16 wks Thu 28/03/19 Wed 17/07/19 

24 Move TM to TM7 1 wk Wed 17/07/19 Wed 24/07/19 

25 Phase 7-8 20 wks Wed 24/07/19 Wed 11/12/19 

26 Move TM to TM 8 2 wks Wed 11/12/19 Wed 25/12/19 

27 Phase 8-9 14 wks Wed 25/12/19 Wed 01/04/20 

28 Move TM to TM9 2 wks Wed 01/04/20 Wed 15/04/20 

29 14w 14 wks Wed 15/04/20 Wed 22/07/20 

30 Finishes and clears site 10 wks Wed 22/07/20 Wed 30/09/20 
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2020/2021 Financial Year 

TENDER 

Tender period including accessment 
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Design and preparatory activities 
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Set out TM1 
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Move TM to TM2 
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Move TM to TM3 

Phase 3-4 

Move TM to TM4 

Phase 4-5 

Move TM to TM5 
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14w 
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2021 

York Street Interchange OPTION D 
Estimated Construction Programme 

2018 2019 
Mar AprMayJun Jul AugSepOct NovDec Jan e Mar Apr Ma Jun Jul AugSe Oct NovDec Jan e 

2017/2018 Financial Year 

2018/2019 Financial Year 

Tender period including accessment
 

DESIGN
 

Design and preparatory activities 

CONSTRUCTION 

Setup site office and services 

Set out TM1 

Site clearance 

Fabricate steelwork 

Move TM to TM2 

Service Diversions 

Move TM to TM3 

Mar AprMa Jun 
2020 

Jul AugSe Oct NovDec Jan Fe MarApr Ma JunID Task Name 
1 2016/2017 Financial Year 

2 2017/2018 Financial Year 

3 2018/2019 Financial Year 

4 2019/2020 Financial Year 

5 2020/2021 Financial Year 

6 TENDER 

7 Tender period including accessment 

8 DESIGN 

9 Design and preparatory activities 

10 CONSTRUCTION 

11 Setup site office and services 

12 Set out TM1 

13 Site clearance 

14 Fabricate steelwork 

15 Move TM to TM2 

16 Service Diversions 

17 Move TM to TM3 

18 Phase 3-4 

19 Complete deck and surfacing 

20 Move TM to TM4 

21 Phase 4-5 

22 Move TM to TM5 

23 Phase 5-6 

24 Move TM to TM6 

25 Complete finishing works 

Task 
Option D 
Date: Thu 03/11/11 

York Street Interchange 

Split 

Duration 
52.2 wks? 

52.2 wks? 

52.2 wks? 

52.2 wks? 

52.2 wks? 

24 wks 

24 wks 

16 wks 

16 wks 

121 wks 

4 wks 

1 wk 

3 wks 

26 wks 

1 wk 

8 wks 

1 wk 

47 wks 

18 wks 

1 wk 

28 wks 

1 wk 

16 wks 

1 wk 

9 wks 

Start 
Wed 06/04/16 

Thu 06/04/17 

Fri 06/04/18 

Sat 06/04/19 

Mon 06/04/20 

Tue 04/10/16 

Tue 04/10/16 

Tue 21/03/17 

Tue 21/03/17 

Tue 11/07/17 

Tue 11/07/17 

Tue 08/08/17 

Tue 15/08/17 

Tue 15/08/17 

Tue 05/09/17 

Tue 12/09/17 

Tue 07/11/17 

Tue 14/11/17 

Tue 09/10/18 

Tue 09/10/18 

Tue 16/10/18 

Mon 29/04/19 

Mon 06/05/19 

Mon 26/08/19 

Mon 02/09/19 

Progress 

Milestone 

Finish 
Wed 05/04/17 

Thu 05/04/18 

Fri 05/04/19 

Fri 03/04/20 

Mon 05/04/21 

Mon 20/03/17 

Mon 20/03/17 

Mon 10/07/17 

Mon 10/07/17 

Fri 01/11/19 

Mon 07/08/17 

Mon 14/08/17 

Mon 04/09/17 

Mon 12/02/18 

Mon 11/09/17 

Mon 06/11/17 

Mon 13/11/17 

Mon 08/10/18 

Mon 11/02/19 

Mon 15/10/18 

Fri 26/04/19 

Fri 03/05/19 

Fri 23/08/19 

Fri 30/08/19 

Fri 01/11/19 

2017 
Apr Ma Jun Jul AugSe Oct NovDec Jan e 

2016/2017 Financial Year 

TENDER 

2019/2020 Financial Year 

Phase 3-4 

Complete deck and surfacing 

Move TM to TM4 

Phase 4-5 

Move TM to TM5 

Phase 5-6 

Move TM to TM6 

Complete finishing works 

Jul AugSe Oct NovDec Jan e Mar Apr 

2020/2021 Financial Year 

Summary 

Project Summary 

External Tasks Deadline
 

External Milestone
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ID Task Name Duration Start Finish 
1 2016/2017 Financial Year 52.2 wks Wed 06/04/16 Wed 05/04/17 

2 2017/2018 Financial Year 52.2 wks Thu 06/04/17 Thu 05/04/18 

3 2018/2019 Financial Year 52.2 wks Fri 06/04/18 Fri 05/04/19 

4 2019/2020 Financial Year 52.2 wks Sat 06/04/19 Fri 03/04/20 

5 2020/2021 Financial Year 52.2 wks Mon 06/04/20 Mon 05/04/21 

6 TENDER 24 wks Tue 04/10/16 Mon 20/03/17 

7 Tender period including accessment 24 wks Tue 04/10/16 Mon 20/03/17 

8 DESIGN 12 wks Tue 21/03/17 Mon 12/06/17 

9 Design and preparatory activities 12 wks Tue 21/03/17 Mon 12/06/17 

10 CONSTRUCTION 159.5 wks Tue 13/06/17 Wed 01/07/20 

11 Setup site office and services 4 wks Tue 13/06/17 Mon 10/07/17 

12 Set out TM1 1 wk Tue 11/07/17 Mon 17/07/17 

13 Site clearance 3 wks Tue 18/07/17 Mon 07/08/17 

14 Move TM to TM2 0.5 wks Tue 08/08/17 Thu 10/08/17 

15 Service Diversions 18 wks Thu 10/08/17 Thu 14/12/17 

16 Move TM to TM3 3 wks Thu 14/12/17 Thu 04/01/18 

17 Phase 3-4 26 wks Thu 04/01/18 Thu 05/07/18 

18 Move TM to TM4 4 wks Thu 05/07/18 Thu 02/08/18 

19 Phase 4-5 12 wks Thu 02/08/18 Thu 25/10/18 

20 Move TM to TM5 2 wks Thu 25/10/18 Thu 08/11/18 

21 Phase 5-6 12 wks Thu 08/11/18 Thu 31/01/19 

22 Move TM to TM6 3 wks Thu 31/01/19 Thu 21/02/19 

23 Phase 6-7 16 wks Thu 21/02/19 Wed 12/06/19 

24 Move TM to TM7 1 wk Wed 12/06/19 Wed 19/06/19 

25 Phase 7-8 16 wks Wed 19/06/19 Wed 09/10/19 

26 Move TM to TM 8 2 wks Wed 09/10/19 Wed 23/10/19 

27 Phase 8-9 12 wks Wed 23/10/19 Wed 15/01/20 

28 Move TM to TM9 2 wks Wed 15/01/20 Wed 29/01/20 

29 Construct link 1 12 wks Wed 29/01/20 Wed 22/04/20 

30 Complete Ancilary work with minor and o.n. closures 12 wks Wed 29/01/20 Wed 22/04/20 

31 Finishes and clears site 10 wks Wed 22/04/20 Wed 01/07/20 

2016/2017 Financial Year 

2017/2018 Financial Year 

2018/2019 Financial Year 

2019/2020 Financial Year 

2020/2021 Financial Year 

TENDER 

Tender period including accessment 

DESIGN 

Design and preparatory activities 

CONSTRUCTION 

Setup site office and services 

Set out TM1 

Site clearance 

Move TM to TM2 

Service Diversions 

Move TM to TM3 

Phase 3-4 

Move TM to TM4 

Phase 4-5 

Move TM to TM5 

Phase 5-6 

Move TM to TM6 

Phase 6-7 

Move TM to TM7 

Phase 7-8 

Move TM to TM 8 

Phase 8-9 

Move TM to TM9 

Construct link 1 

Complete Ancilary work with minor and o.n. closures 

Finishes and clears site 

Apr MayJun Jul AugSep Oct NovDec Jan FebMar Apr MayJun Jul AugSep Oct NovDec Jan FebMar Apr MayJun Jul AugSep Oct NovDec Jan FebMar Apr MayJun Jul AugSep Oct NovDec Jan Feb Mar Apr MayJun Jul AugSep Oct NovDec Jan FebMar Apr MayJun 
2017 2018 2019 2020 2021 

Task 

Split 

Progress 

Milestone 

Summary 

Project Summary 

External Tasks 

External Milestone 

Deadline 

York Street Interchange
Estimated Construction Programme 

OPTION A 
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York Street Interchange 
Option A 
Date: Thu 03/11/11 
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16 
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18 
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22 

23 

York Street Interchange OPTION B 
Estimated Construction Programme 

ID Task Name 
2016/2017 Financial Year 

2017/2018 Financial Year 

2018/2019 Financial Year 

2019/2020 Financial Year 

2020/2021 Financial Year 

TENDER 

Tender period including accessment 

DESIGN 

Design and preparatory activities 

CONSTRUCTION 

Setup site office and services 

Set out TM1 

Site clearance 

Move TM to TM2 

Service Diversions 

Move TM to TM3 

Phase 3-4 

Move TM to TM4 

Phase 4-5 

Move TM to TM5 

Phase 5-6 

Move TM to TM6 

Phase 6-7 

Move TM to TM7 

Phase 7-8 

Move TM to TM 8 

Complete Works 

Finishes and clears site 

Duration Start 
52.2 wks Wed 06/04/16 

52.2 wks Thu 06/04/17 

52.2 wks Fri 06/04/18 

52.2 wks Sat 06/04/19 

52.2 wks Mon 06/04/20 

24 wks Tue 04/10/16 

24 wks Tue 04/10/16 

12 wks Tue 21/03/17 

12 wks Tue 21/03/17 

157.5 wks Tue 13/06/17 

4 wks Tue 13/06/17 

1 wk Tue 11/07/17 

3 wks Tue 18/07/17 

0.5 wks Tue 08/08/17 

18 wks Thu 10/08/17 

3 wks Thu 14/12/17 

16 wks Thu 04/01/18 

4 wks Thu 26/04/18 

18 wks Thu 24/05/18 

2 wks Thu 27/09/18 

17 wks Thu 11/10/18 

3 wks Thu 07/02/19 

20 wks Thu 28/02/19 

1 wk Wed 17/07/19 

19 wks Wed 24/07/19 

2 wks Wed 04/12/19 

18 wks Wed 18/12/19 

8 wks Wed 22/04/20 

2016/2017 Financial Year 

2017/2018 Financial Year 

2018/2019 Financial Year 

2019/2020 Financial Year 

2020/2021 Financial Year 

TENDER 

Tender period including accessment 

DESIGN 

Design and preparatory activities 

CONSTRUCTION 

Setup site office and services 

Set out TM1 

Site clearance 

Move TM to TM2 

Service Diversions 

Move TM to TM3 

Phase 3-4 

Move TM to TM4 

Phase 4-5 

Move TM to TM5 

Phase 5-6 

Move TM to TM6 

Phase 6-7 

Move TM to TM7 

Phase 7-8 

Move TM to TM 8 

Complete Works 

Finishes and clears site 
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ID Task Name Duration Start Finish 
1 2016/2017 Financial Year 52.2 wks Wed 06/04/16 Wed 05/04/17 

2 2017/2018 Financial Year 52.2 wks Thu 06/04/17 Thu 05/04/18 

3 2018/2019 Financial Year 52.2 wks Fri 06/04/18 Fri 05/04/19 

4 2019/2020 Financial Year 52.2 wks Sat 06/04/19 Fri 03/04/20 

5 2020/2021 Financial Year 52.2 wks Mon 06/04/20 Mon 05/04/21 

6 TENDER 24 wks Tue 04/10/16 Mon 20/03/17 

7 Tender period including accessment 24 wks Tue 04/10/16 Mon 20/03/17 

8 DESIGN 12 wks Tue 21/03/17 Mon 12/06/17 

9 Design and preparatory activities 12 wks Tue 21/03/17 Mon 12/06/17 

10 CONSTRUCTION 172.5 wks Tue 13/06/17 Wed 30/09/20 

11 Setup site office and services 4 wks Tue 13/06/17 Mon 10/07/17 

12 Set out TM1 1 wk Tue 11/07/17 Mon 17/07/17 

13 Site clearance 3 wks Tue 18/07/17 Mon 07/08/17 

14 Move TM to TM2 0.5 wks Tue 08/08/17 Thu 10/08/17 

15 Service Diversions 18 wks Thu 10/08/17 Thu 14/12/17 

16 Move TM to TM3 3 wks Thu 14/12/17 Thu 04/01/18 

17 Phase 3-4 27 wks Thu 04/01/18 Thu 12/07/18 

18 Move TM to TM4 4 wks Thu 12/07/18 Thu 09/08/18 

19 Phase 4-5 16 wks Thu 09/08/18 Thu 29/11/18 

20 Move TM to TM5 2 wks Thu 29/11/18 Thu 13/12/18 

21 Phase 5-6 12 wks Thu 13/12/18 Thu 07/03/19 

22 Move TM to TM6 3 wks Thu 07/03/19 Thu 28/03/19 

23 Phase 6-7 16 wks Thu 28/03/19 Wed 17/07/19 

24 Move TM to TM7 1 wk Wed 17/07/19 Wed 24/07/19 

25 Phase 7-8 20 wks Wed 24/07/19 Wed 11/12/19 

26 Move TM to TM 8 2 wks Wed 11/12/19 Wed 25/12/19 

27 Phase 8-9 14 wks Wed 25/12/19 Wed 01/04/20 

28 Move TM to TM9 2 wks Wed 01/04/20 Wed 15/04/20 

29 14w 14 wks Wed 15/04/20 Wed 22/07/20 

30 Finishes and clears site 10 wks Wed 22/07/20 Wed 30/09/20 

2016/2017 Financial Year 

2017/2018 Financial Year 

2018/2019 Financial Year 

2019/2020 Financial Year 

2020/2021 Financial Year 

TENDER 

Tender period including accessment 

DESIGN 

Design and preparatory activities 

CONSTRUCTION 

Setup site office and services 

Set out TM1 

Site clearance 

Move TM to TM2 

Service Diversions 

Move TM to TM3 

Phase 3-4 

Move TM to TM4 

Phase 4-5 

Move TM to TM5 

Phase 5-6 

Move TM to TM6 

Phase 6-7 

Move TM to TM7 

Phase 7-8 

Move TM to TM 8 

Phase 8-9 

Move TM to TM9 

14w 

Finishes and clears site 
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Task 

Split 

Progress 
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Summary 

Project Summary 
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External Milestone 
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York Street Interchange 
Option C 
Date: Thu 03/11/11 



 

 

 

2021 

York Street Interchange OPTION D 
Estimated Construction Programme 

2018 2019 
Mar AprMayJun Jul AugSepOct NovDec Jan e Mar Apr Ma Jun Jul AugSe Oct NovDec Jan e 

2017/2018 Financial Year 

2018/2019 Financial Year 

Tender period including accessment
 

DESIGN
 

Design and preparatory activities 

CONSTRUCTION 

Setup site office and services 

Set out TM1 

Site clearance 

Fabricate steelwork 

Move TM to TM2 

Service Diversions 

Move TM to TM3 

Mar AprMa Jun 
2020 

Jul AugSe Oct NovDec Jan Fe MarApr Ma JunID Task Name 
1 2016/2017 Financial Year 

2 2017/2018 Financial Year 

3 2018/2019 Financial Year 

4 2019/2020 Financial Year 

5 2020/2021 Financial Year 

6 TENDER 

7 Tender period including accessment 

8 DESIGN 

9 Design and preparatory activities 

10 CONSTRUCTION 

11 Setup site office and services 

12 Set out TM1 

13 Site clearance 

14 Fabricate steelwork 

15 Move TM to TM2 

16 Service Diversions 

17 Move TM to TM3 

18 Phase 3-4 

19 Complete deck and surfacing 

20 Move TM to TM4 

21 Phase 4-5 

22 Move TM to TM5 

23 Phase 5-6 

24 Move TM to TM6 

25 Complete finishing works 

Task 
Option D 
Date: Thu 03/11/11 

York Street Interchange 

Split 

Duration 
52.2 wks? 

52.2 wks? 

52.2 wks? 

52.2 wks? 

52.2 wks? 

24 wks 

24 wks 

16 wks 

16 wks 

121 wks 

4 wks 

1 wk 

3 wks 

26 wks 

1 wk 

8 wks 

1 wk 

47 wks 

18 wks 

1 wk 

28 wks 

1 wk 

16 wks 

1 wk 

9 wks 

Start 
Wed 06/04/16 

Thu 06/04/17 

Fri 06/04/18 

Sat 06/04/19 

Mon 06/04/20 

Tue 04/10/16 

Tue 04/10/16 

Tue 21/03/17 

Tue 21/03/17 

Tue 11/07/17 

Tue 11/07/17 

Tue 08/08/17 

Tue 15/08/17 

Tue 15/08/17 

Tue 05/09/17 

Tue 12/09/17 

Tue 07/11/17 

Tue 14/11/17 

Tue 09/10/18 

Tue 09/10/18 

Tue 16/10/18 

Mon 29/04/19 

Mon 06/05/19 

Mon 26/08/19 

Mon 02/09/19 

Progress 

Milestone 

Finish 
Wed 05/04/17 

Thu 05/04/18 

Fri 05/04/19 

Fri 03/04/20 

Mon 05/04/21 

Mon 20/03/17 

Mon 20/03/17 

Mon 10/07/17 

Mon 10/07/17 

Fri 01/11/19 

Mon 07/08/17 

Mon 14/08/17 

Mon 04/09/17 

Mon 12/02/18 

Mon 11/09/17 

Mon 06/11/17 

Mon 13/11/17 

Mon 08/10/18 

Mon 11/02/19 

Mon 15/10/18 

Fri 26/04/19 

Fri 03/05/19 

Fri 23/08/19 

Fri 30/08/19 

Fri 01/11/19 

2017 
Apr Ma Jun Jul AugSe Oct NovDec Jan e 

2016/2017 Financial Year 

TENDER 

2019/2020 Financial Year 

Phase 3-4 

Complete deck and surfacing 

Move TM to TM4 

Phase 4-5 

Move TM to TM5 

Phase 5-6 

Move TM to TM6 

Complete finishing works 

Jul AugSe Oct NovDec Jan e Mar Apr 

2020/2021 Financial Year 

Summary 

Project Summary 

External Tasks Deadline
 

External Milestone
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