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1 Introduction

1.1 Design Brief

Arup has been appointed by the National Transport Authority (NTA) to undertake
a preliminary design of the proposed Blanchardstown to City Centre Core Bus
Corridor (CBC) Scheme (hereinafter referred to as the ‘Proposed Scheme’) of the
BusConnects CBC network. Arup’s appointment includes the preliminary design
of structures including modifications, on this Proposed Scheme.

This report includes the considerations and assumptions made during the
preparation of the preliminary design of the Mill Road Bridge, TII Structure Ref.
FG-N03-010.00, which is on the Blanchardstown to City Centre Core Bus
Corridor.

1.2 Project Background

The BusConnects Dublin Programme is a plan to transform Dublin’s bus system,
with the Core Bus Corridor (CBC) project providing 230km of dedicated bus
lanes and 200km of cycle tracks across sixteen of the busiest bus corridors in and
out of the city centre. The project is fundamental to addressing the congestion
issues in the Dublin region with the population due to grow by 25% by 2040. In
June 2018 the National Transport Authority (NTA) published the Core Bus
Corridors Project Report, which set out the vision for the provision of bus lanes
and cycle tracks on sixteen key bus corridors.

The Blanchardstown to City Centre CBC is identified in this document as forming
part of the radial Core Bus Network. The BusConnects Dublin Core Bus Network
is shown in Figure 1.

| Issue | 25 April 2022 | Page 1



National Transport Authority Blanchardstown to City Centre Core Bus Corridor Scheme
Preliminary Design Report - Mill Road Bridge

Swords to City Centre Core
Bus Corridor Scheme

Blanchardstown
to Cltx Centre
Core Bus Corridor
Scheme

Ballymun / Finglas to
City Centre Core Bus
Corridor Scheme

Core Bus Corridor Scheme

[Clongrlfﬂn to City Centre

Ringsend to City Centre
Core Bus Corridor Scheme

Belfield / Blackrock
to City Centre Core
Bus Corridor Scheme

Lucan to City Centre
Core Bus Corridor Scheme

Liffey Valley to City Centre
Core Bus Corridor Scheme

Tallaght / Clondalkin
to City Centre

Core Bus Corridor
Scheme

3 Kimmage to City Centre
Core Bus Corridor Scheme

Templeogue / Rathfarnham
to City Centre Core Bus
Corridor Scheme

Bray to City Centre Core
N Bus Corridor Scheme

wai(,n

Figure 1: BusConnects Dublin Radial CBC Network

The Proposed Scheme commences at Junction 3 (Blanchardstown / Mulhuddart)
southbound off-slip from the N3. The Proposed Scheme proceeds along the R121
Blanchardstown Road South into the Blanchardstown Shopping Centre.

From a new terminus to the north-west of Blanchardstown Shopping Centre the
Proposed Scheme is routed onto the N3 Navan Road via the Snugborough Road
junction and follows the N3 and Navan Road as far as the junction with the Old
Cabra Road. From here, the Proposed Scheme is routed along Old Cabra Road,
Prussia Street, Manor Street and Stoneybatter to the junction with King Street
North. The core bus corridor is then routed via Blackhall Place as far as the
junction with Ellis Quay, where it joins the prevailing traffic management regime
on the North Quays. At the Stoneybatter / Brunswick Street North junction,
cyclists proceed along Brunswick Street North, George’s Lane and Queen Street
as far as Ellis Quay/Arran Quay.

| Issue | 25 April 2022 | Page 2



National Transport Authority Blanchardstown to City Centre Core Bus Corridor Scheme
Preliminary Design Report - Mill Road Bridge

1.3 Previous Studies

The first non-statutory public consultation on the BusConnects CBCs took place
on a phased basis between November 2018 to May 2019. The second round of
public consultations occurred between March 2020 to April 2020. A third round
of public consultations then followed between November 2020 and December
2020.

Consultation with the principal project stakeholders (i.e. Dublin City Council,
Fingal County Council, Transport Infrastructure Ireland, An Garda, Utility
companies and the National Transport Authority) has also taken place.

A desktop study was undertaken to identify the existing structures within the
project extents, with site inspections undertaken where information was limited.

1.4 Extent of Bridge Works

The existing Mill Road Bridge comprises of two reinforced concrete slab decks,
one for each carriageway, which are integral with inclined reinforced concrete
abutment walls on spread foundations. The scheme proposals include the
extension of the abutment walls and spread foundations and widening of the
bridge deck slabs to the outside and inside, closing the central opening between
the two existing decks.

1.5 Consultation with TII Structures Section

The proposed bridge widening works was presented to Tl Structures Section for
review and comment. Following this review and a follow up meeting with TII
(held on the 6/07/2021), it was agreed that the proposal presented in this report
and the associated drawings was suitable for this widening proposal.

In addition to the proposal presented in this report, the following actions were
agreed:

- Undertake a visual assessment of the existing structure to record defects
and arrange for any necessary repairs.

- Undertake a structural assessment to assess impact of proposed widening
works on the existing structure.

- Review the current Standards to assess whether there are any non-
conformances associated with the existing structure, which may impact on
the proposed works.

TII Structures Section has agreed in principle to the proposals in this report
subject to the above actions being undertaken.
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2 Site and Function

2.1 Site Location

The Mill Road Bridge is located on the N3 Navan Road, which forms part of the
Proposed Scheme. The location of the bridge is shown below in Figure 2.

B Existing Mill Road
Bridge ! ridened

Figure 2: Mill Road Bridge Location

2.2 Function of the Structure and Obstacles Crossed
The Mill Road Bridge carries the N3 Navan Road mainline over the Mill Road.

2.3 Choice of Location

The Blanchardstown to City Centre CBC has been identified as one of the radial
core bus corridors forming the BusConnects scheme. The extent of the
carriageway widening for the scheme proposals covers the location of the existing
Mill Road Bridge on the N3 Navan Road.

2.4 Site Description and Topography

The Mill Road Bridge is located on the N3 Navan Road which is a dual
carriageway on a straight alignment. At the location of the structure both the
east-bound and west-bound carriageways consists of three lanes.
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Figure 3: View of Existing Bridge (Southern Elevation)

2.5 Vertical and Horizontal Alignments

The preliminary design along the N3 Navan Road have been developed to match
the existing alignment, at the location of the Mill Road Bridge, the N3 is on a
straight alignment with a vertical incline.

The vertical and horizontal alignments of the carriageways that cross the Mill
Road Bridge are shown in Table 1 below.

Table 1: Vertical & Horizontal Alignments

Carriageway Horizontal Alignment Vertical Alignment
N3 Navan Road West-bound Straight 0.7%
N3 Navan Road East-bound Straight -0.7%
2.6 Cross-Sectional Dimensions

Details of the proposed cross-section of the N3 carriageways over Mill Road
Bridge are shown in Table 2 below.

| Issue | 25 April 2022 | Page 5



National Transport Authority Blanchardstown to City Centre Core Bus Corridor Scheme
Preliminary Design Report - Mill Road Bridge

Table 2: Cross-sectional dimensions for the proposed adjustments to the N3 Carriageway

Southern Verge | N3 West-bound FCz:entraI N3 East-bound | Northern Verge
eserve
. 3.8m bus lane
bus lane (varies) .
3.75—3.80m +2.0m raised
. . island
+ island (varies) + 0.6m hard
2.0m 1.75-2.55m Varies .strr?p ar 2.0m
i + 3 x3.5m lanes _ i
Raised Verge 2.85-2.94m +3x3.5m lanes Raised Verge
+0.6m hard
strip + O.Gm hard
strip
=16.6-17.5m
=17.5m
2.7 Underground and Overground Services

2.7.1 Existing Services

Details of the confirmed existing services based on utility provider records at the
Mill Road Bridge are shown and described in Figure 4 and Table 3.

Proposed Mill Road Bridge Widening
BRO2

Figure 4: Existing Services Location of Mill Road Bridge
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Table 3: Existing Services at location of Mill Road Bridge

Services Location Notes

Stormwater drain on N3 west-bound carriageway that connects

Stormwater Underground into stormwater drain on Mill Road

Watermain on N3 west-bound carriageway that transitions onto

Watermain Underground Mill Road

Foul water crossing beneath the proposed south-western

Foul Water Underground -
abutment wingwall

ESB medium voltage cable on Mill Road.
LV + MV

Electricity Underground | Additional ESB medium voltage cable and low voltage cable

transition from Mill Road onto east-bound carriageway.

Eir Telecoms | Underground Eir ducting beneath western verge on Mill Road.

These existing services will need to be temporarily diverted or relocated to suit
the proposed widening works.
2.7.2 Proposed Services

The services proposed to be carried by the bridge structure, located within the 2m
wide raised verges each side of the bridge, are summarised in the table below.

Table 4: Proposed services carried across the bridge

Services Location Notes

MV Electrical Power Raised Verge on both sides of bridge | 1 x 110mm OD duct

Street Lighting Power | Raised Verge on both sides of bridge | 1 x 110mm OD duct

Comms Power Raised Verge on both sides of bridge | 2 x 110mm OD duct

Comms Raised Verge on both sides of bridge | 4 x 110mm OD duct

Spare Raised Verge on both sides of bridge | 2 x 110mm OD duct
2.8 Geotechnical Summary

A historic Ground Investigation Report: Navan Road at Mill Road, Location Plan
and Borehole Details (Drawing no 928/1, Oct 85, John B. Barry + Partners
Consulting Eng.) is available.

Supplementary geotechnical ground investigations were undertaken adjacent to
this bridge site. Boreholes R5-RC03 & R5-RC04 and trial pits TPO5B & TP06
were used to prepare the Geotechnical Summary of the site.

The ground profile comprises gravelly clay overlying weathered rock
approximately 0.9-1.7m below ground level. Medium strong to strong Mudstone
forms the bedrock approximately 1.3-2.3m below ground level.
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The existing geotechnical information together with the additional supplementary
ground investigations is considered adequate for the design of the bridge
foundations. No additional Gl is recommended at this bridge site.

2.9 Hydrogeology Summary
Not applicable.

2.10 Archaeological Summary

An Environmental Impact Assessment Report (EIAR) is currently being produced
as a separate commission. This EIAR will assess whether the proposed design has
any impact on archaeological sites in the area.

2.11 Environmental Summary

An Environmental Impact Assessment (EIA) is currently being prepared for this
project. Outcomes from this EIA will be reviewed and incorporated once
determined.
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3 Structure and Aesthetics

3.1 General Description

The existing Mill Road Bridge comprises of two reinforced concrete slab decks,
which are integral with inclined reinforced concrete abutment walls on spread
foundations.

The bridge is to be extended to the north and the south, with the abutment walls,
foundations and bridge decks being extended, widening the existing structure. The
deck slabs will also be extended to their inside, closing the central opening
between the two existing decks.

The proposed extension on the abutment wall and spread foundations will match
the dimensions of the existing, with an 800mm thick reinforced concrete abutment
wall, inclined at a 1:3 gradient, on 750mm deep, 5.0m wide reinforced concrete
pad foundation.

The bridge extensions at the northern end are both approx. 7.2m in length. The
alignment of the north abutment extensions will crank from the alignment of the
existing abutments by 12.5° to accommodate the alignment of Mill Road below.

The bridge extensions at the southern end are approx. 5.0m on the eastern
abutment and approx. 4.1m on the western abutment. The abutment extensions
will continue on the same alignment as the existing.

Partial demolition of the existing abutment walls and wingwalls is required to
enable the extension of the structure. The proposed abutment wall and pad
foundations will be monolithically connected to the existing via post installed,
‘drill and fix’ reinforcement.

Reinforced concrete wingwalls will extend from the ends of the abutment walls
parallel to the edge of the proposed carriageway. The wingwalls will have a
sculptured finish and will support reinforced concrete parapet edge beams.

The extension of the bridge decks will require the demolition of the outer edges of
the deck, including the verge plinth and the lower inclined face of the outer edge
of the deck. Post installed, ‘drill and fix’ reinforcement will form a monolithic
connection between the existing bridge deck and the new extended bridge deck.

The deck extensions to the inside and outside edges will follow the 2.5% cross fall
of the existing deck. The extended deck at the outer edge will taper from 650mm
to 250mm, and a parapet upstand will be provided.

The two deck slabs will be extended towards the inside and joined monolithically
to close up the opening and from one continuous deck slab.

Partial demolition of the back face of the abutment walls is required to place
additional reinforcement to enable the extension of the deck slabs into the central
opening.
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3.1.1 Historic structural information
Existing design drawings are available for this bridge, dated 1986.
The concrete strength nominated on the drawings is Grade 40.

Reinforcement is called up as “Y” bars, suggesting high yield bars to BS
4466:1969, however no material strength or standard is referenced on the
drawings.

3.1.2 Existing Condition

The latest Eirspan Inspection Report (PI FG-N03-010.00 — 2017) shows the
bridge to be in a good condition overall.

FG-N03-010.00 Mill Road Bridge

Remarks:

The structure comprises seperate decks on a common abutments. A lightwell is

located in the central median between the decks. Width of carriageway includes

only traffic lanes. A bus lane (3.00m) is present on the east side, a

hardshoulder is present on the west side (3.00m). The east (left) side

carriageway width is 7.3m, west (right) side carriageway width is 7.6ém. Span

at west side = 16.34m and at east side = 1l6.66m.

Chronological Overview 12 3 4 5 & 7 8 9 10 11 12 13

Date Activity Br Ex Fo Pa Em Wi Ab Pi Be De Be Ri Ot St

Remarks

14 Sep 2012 Principal 1 0 0 © 1 1 2 - - 0 - - o0 2
inspection

02 Nov 2017 Principal o 0o - 0 0 0 1 - - 0 - - - 1
inspection

Figure 5: Extract from Eirspan Inspection Report

3.1.3 Options Considered
Three options for widening the bridge at Mill Road were considered as follows:

e Demolish and reconstruct the bridge:

The general condition of the structure and the presence of a continuous
foundation and abutment wall between the two bridges favoured a widening
solution. The option of demolishing and reconstructing the bridge was also
discounted due to the extent of works required and the disruption to the N3.

e Widen the bridge deck using precast girders and cast insitu deck slab.

This option considered placing precast TY beams and making them integral
with the abutment wall. This option was discounted due to the significant
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lateral stiffness between the proposed and existing deck along with aesthetic
considerations.

e Widen the bridge deck using cast insitu slab, similar to the existing form of
construction.

This option was favoured as it allowed the existing form of construction to be
simply extended. This provides a continuity of lateral stiffness and also allows the
aesthetics of the bridge to be maintained. The sloping cantilever deck slab which
tapers the parapet edge beam also limits the impact on headroom clearances for
this structure.

This option would require temporary scaffolding to construct the deck slab and
will impose some localised restrictions to Mill Road during construction. It is
likely that the N3 will also be impacted during construction works associated with
widening the bridge deck. Temporary lane alterations (reduced verge, narrowed
lanes, single lane closure) may be required subject to traffic management plans
and constructability reviews.

3.1.4 Structural Assessment

A comparative structural assessment was carried out to assess the impact the
proposed widening works would have on the existing structure. The assessment
showed that the existing structure would not be adversely affected by the
proposed widening works. Refer to the Structural Assessment Report (BCIDC-
ARP-STR_ZZ-0005_BR_02-RP-CB-0020) for further information.

3.2 Aesthetic Considerations

The soffits of the existing bridge decks are haunched toward the abutment walls
and taper toward the outer edges. The proposed deck extensions will match the
haunch profile of the existing deck and will taper to the outside edges to resemble
the existing

The proposed wingwalls will have a sculptured finish to resemble the existing.
3.3 Proposals for the Recommended Structure

3.3.1 Proposed Category
Category 2

3.3.2 Span Arrangements

The span of the proposed bridge extension will match that of the existing bridge
which has a span of approx. 14.0m. The span varies across the width of the
structure due to the inclined abutments walls and haunched deck profile.
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3.3.3 Minimum Headroom Provided

DN-GEO-03036 requires a minimum maintained headroom clearance of 5.03m
for existing overbridges, which is to be provided across the full width of the Mill
Road carriageway and adjacent raised verges/footpaths.

A comprehensive survey of the bridge soffit levels was undertaken and used to
check existing clearances at this structure. Refer to the figure below which
identifies the minimum clearances at both the bottom of kerb and back of the
raised verge.

Deck Soffit = 50.467 m
Back of Raised Verge = 45.266 m
Clearance = 520 m

Deck Soffit = 50.737 m
Btm of Kerb = 45.121 m

i
/
Z Clearance = 5.62 m /
Z Deck Soffit = 50.666 m ooy’
P s

Deck Soffit = 50.763 m
Back of Raised Verge = 45.294 m
Clearance = 5.47 m

Btm of Kerb = 45.105 m

\ = - 5 % Clearance = 5.56 m
Deck Soffit = 50.783 m < o .
Back of Raised Verge = 45.384 m P O Deck Soffit = 50.447 m
Clearance = 5.40 m - & \\\‘ 4 Back of Raised Verge = 45.286 m
%, b, Clearance = 5.16 m

e

Deck Soffit = 50.614 m . e %gm‘, -
Back of Raised Verge = 45.562 m > PN
Clearance =5.05m S B N - -
. % P
o0 T _Si2s,
T Deck Soffit = 50841 m (B DN
Bim of Kerb = 45.389 m, 2oy e, F/
—={ Clearance = 5.45 m * = < ~1
-
. 4670 T g /
e o0k . P - /
et ¥z e S [ Deck Sofft - 50,674 m
= | Deck Soffit = 50.729 m g AN f Back of Raised Verge = 45.277 m
~| Btm of Kerb = 45.343m |~ 25 ﬂ_né“\:\\ - [ Clearance = 5.40 m [\
r: Clearance = 5.39 m o5 &f:\"" :

Deck Soffit =50.711 m %p%
Back of Raised Verge = 45.327 m B
Clearance = 5.38 m

Deck Sofit = 50.437 m [¢%
Back of Raised Verge = 45.476 m [ %
Clearance =4.96 m|_+#

&Y @i s

i @
Figure 6: Existing vertical clearances to deck soffit
The haunched deck slabs and inclined abutment walls mean that the critical
location on the cross section is at the outer edge of the clearance envelope, close
to the abutments. The vertical clearances shown above are all within the 5.03m

minimum required with the exception of the south-eastern corner, which measures
at 4.96m. This is measured to the back of the existing footpath as shown below.
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Figure 7: Vertical clearance envelope

It is proposed to maintain the existing clearances at the southern end by
maintaining the fold line in the soffit of the deck and extending the cantilever.
This will ensure that the existing minimum clearance of 4.96m will not be
reduced.

The extension on the northern end will slightly reduce the existing clearances
along this edge, but will be detailed so that it does not encroach on the minimum
threshold of 5.03m.

3.3.4 Approaches Including Run-On Arrangements

No run-on slab arrangements are proposed.

3.35 Foundation Type

The abutment walls and wingwalls will be supported on spread pad footings.

3.3.6 Substructure

The substructure will comprise of reinforced concrete abutment walls on spread
pad foundations.

3.3.7 Superstructure

The superstructure will comprise of a single insitu reinforced concrete deck slab.
The deck slab will be tapered towards the outside edges and haunched towards the
inclined abutment walls where they will form an integral connection.

3.3.8 Articulation Arrangements, Joints and Bearings

The extended deck slabs and abutment walls will form monolithic connections
with the existing. The deck slabs will be integral with the abutment walls.
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3.3.9 Vehicle Restraint System and Parapets

There is no requirement to cater for cyclists on this section of the road, hence the
outside edge bridge parapets will be steel, 1250mm high, H2 parapets.

The median barrier on the bridge will comprise a 900mm high H2 concrete step
barrier, which is a continuation of the median barrier configuration used on the
approaches to the bridge.

(500 SQ)

_~——H2 CONCRETE
’ BARRIER
H2/1250 PARAPET

Figure 8: Proposed bridge parapets
The VRS on the approach and departure from the bridge parapets will be provided
in accordance with TII Publication DN-REQ-03034.

A noise barrier will be attached to the outside face of the parapet edge beam along
the southern side of the bridge. The noise barrier will be set back to accommodate
the working width of the barrier.

3.3.10 Drainage

Back of wall drainage will be provided behind the abutment walls and discharged
to the road drainage system along Mill Road. The connectivity with the existing
back of wall drainage system will need to be reviewed during construction once
the system is exposed.

Carriageway and verge surfacing across the structure will have a 2.5% crossfall,
matching the adjacent highway surfacing. This will enable surface water drainage
which will feed into the wider highway drainage network.

3.3.11  Durability

The concrete elements of the structure are expected to require minimal
maintenance during its 120-year design life.

3.3.12  Sustainability

Recycled GGBS will be used in the design and construction of some of the
concrete elements of the structure leading to a more sustainable structure overall.
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The bridge comprises elements (concrete and steel) which can be recycled at the
end of its design life.

3.3.13  Inspection and Maintenance
Minimal maintenance is expected for all concrete elements.

The extended structure is expected to fall under the Eirspan Bridge Management
System.
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4 Safety

4.1 Traffic Management During Construction
Including Land for Temporary Diversions

Detailed traffic management proposals will be developed at detail design stage by
the appointed Contractor in consultation with their Designers and the consent for
the diversions and/or road closures will be sought from the appropriate local
authority.

4.2 Safety During Construction

The Designer will take account of the General Principles of Prevention, as
specified in the Schedule 3 of the Safety, Health and Welfare at Work Act 2005,
liaise with the Project Supervisor appointed by the Client for the Design Process
and the Project Supervisor appointed for the Construction Stage and carry out all
other duties as required by Clause 15 of the Safety, Health and Welfare at Work
(Construction) Regulations 2013 (S.1. No. 291 of 2013).

4.3 Safety in use

Bridge parapets will be provided across the length of the structure.

4.4 Lighting
No lighting columns along the N3 are proposed at the location of the bridge.

There are currently 4 No. bulk head light fixtures installed beneath the bridge to
provide illumination to Mill Road below. While it is proposed to retain these
fixtures, the closing of the central median above will have an impact on lighting
beneath the bridge as any spill lighting from above will be lost.

To mitigate this, it is proposed to install an additional 2No. lighting fixtures at the
central median position. The replacement of the existing units with new LED type
fittings is also proposed.

It is proposed to use the existing cabling and run a surface mounted steel conduit
for each new fixture from one of the existing units.
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5 Design Assessment Criteria

51 Actions

5.1.1 Permanent Actions

Permanent Actions shall be in accordance with IS EN 1991-1-1:2002 and the
associated National Annex.

5.1.2 Snow, wind and Thermal Actions

Snow actions shall not be considered due to geographical locations as outlined in
IS EN 1990 and the National Annex.

Wind actions shall be in accordance with IS EN 1991-1-4.

Thermal actions shall be in accordance with IS EN 1991-1-5.

5.1.3 Actions relating to normal traffic

Normal traffic actions shall be in accordance with Load Models LM1, LM2 and
LM4 from IS EN 1991-2:2003 and the associated National Annex.

51.4 Actions relating to abnormal traffic

Abnormal traffic actions shall be in accordance with Load Model LM3 from IS
EN 1991-2:2003 and the associated National Annex.

Special vehicle model SV196 will be used as recommended by TII Publication
GE-POL-01008.

5.1.5 Footway Live Loading

Footway Live loading shall be in accordance with IS EN 1991-2:2003 and the
associated National Annex.

5.1.6 Provision for exceptional abnormal traffic

No exceptional abnormal loads are to be provided for.

5.1.7 Accidental Loads

Accidental wheel loading and vehicular impact loading in accordance with IS EN
1991-2:2003 shall be considered for the design of the structure.
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5.1.8 Actions during construction

Traffic Actions shall be in accordance with IS EN 1991-2:2002 and the associated
National Annex.

5.1.9 Any Special Loading Not Covered Above

Not applicable.

5.2 Authorities Consulted and any Special
Conditions Required

None.

5.3 Propose Departures from Standard

None.

54 Propose methods of dealing with aspects not

covered by Standards
Not applicable.
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6 Ground Conditions

The Geotechnical Category for the Mill Road Bridge is assessed as Category 2.

A historic Ground Investigation Report: Navan Road at Mill Road, Location Plan
and Borehole Details (Drawing no 928/1, Oct 85, John B. Barry + Partners
Consulting Eng.) is available.

Supplementary geotechnical ground investigations were undertaken adjacent to
this bridge site. Boreholes R5-RC03 & R5-RC04 and trial pits TPO5B & TP06

were used to prepare the Geotechnical Summary of the site. These logs are also
included in Appendix B of the report.

The existing geotechnical information together with the additional supplementary
ground investigations is considered adequate for the design of the bridge
foundations. No additional Gl is recommended at this bridge site.

The ground profile at this bridge site is summarised in Table 5 and Table 6 below.

Table 5: Ground Profile Summary at south side of Mill Road Bridge

Depth to the | Elevation At Thickness of
. top of the the top of
Ground Strata Description stratum b ST the stratum
(MBGL) (mOD) (6)
Topsoil 0.00 46.70 0.20
Firm greyish brown slightly sandy gravelly
CLAY with freq_uent angular to subangulqr 0.20 46,50 0.70
cobbles. Gravel is angular to subangular fine
to coarse
Bedrock
Weak to medium strong thinly laminated dark
grey fine-grained calcareous MUDSTONE. 0.90 4580 0.40
Distinctly weathered
Bedrock
Medium strong to strong thinly laminated dark Not
grey fine-grained calcareous MUDSTONE 1.30 45.40 Avai
. . ! . vailable

with occasional specs of pyrite. Partially to
distinctly weathered.
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Table 6: Ground Profile Summary at north side of Mill Road Bridge

Partially to distinctly weathered with
occasional calcite veining

Depth to the | Elevation At Thickness of
L. top of the the top of
Ground Strata Description e h@ SR the stratum
(MBGL) (mOD) (G

Topsoil 0.00 45.40 0.20
Made Ground
Brown gravelly clayey fine to coarse
Sand with occasional angular to subangular 0.20 45.20 1.50
cobbles, rootlets and occasional fragments of
metal, plastic and red brick
Brown sandy clayey angular to subangular fine
to coarse GRAVEL with some angular to 1.70 43.70 0.55
subangular cobbles. (possible weathered rock)
Bedrock
Medium strong to strong thinly laminated dark Not
grey fine-grained calcareous MUDSTONE. 2.25 43.15 Available

The proposed bridge pad foundations will be founded on rock. Preliminary design
calculations estimate less than 2mm of differential settlement between new and
existing works. Hence, a pad foundation is considered acceptable for the widening

of this bridge.
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7 Drawings and Documents
7.1 List of all Documents Accompanying the
Submission

Relevant documents are included as appendices to this report.
Appendix A - Drawings
The following drawings are included as part of this submission.

Table 7: Drawing List

Drawing Number Drawing Title

BCIDC-ARP-STR_GA-0005_BR_02-DR-CB-0002 | General Arrangement Sheet 1
BCIDC-ARP-STR_GA-0005_BR_02-DR-CB-0003 General Arrangement Sheet 2
BCIDC-ARP-STR_GA-0005_BR_02-DR-CB-0004 General Arrangement Sheet 3
BCIDC-ARP-STR_GA-0005_BR_02-DR-CB-0005 General Arrangement Sheet 4

Appendix B — Geotechnical Information

Appendix C — Existing Bridge Drawings
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2000
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ABUTMENT STEM
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SCALE: 1:50
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J400 650

EXISTING BRIDGE DECK
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DETAIL 1

SCALE: 1:50

Disclaimer

a.  © National Transport Authority (NTA) 2022. This drawing is
confidential and the copyright in it is owned by NTA. This
drawing must not be either loaned, copied or otherwise
reproduced in whole or in part or used for any purpose without
the prior permission of NTA.

b, This drawing is to be used for the design element identified in
the titlebox. Other information shown is to be considered
indicative only. The drawing s to be read in conjunction with all
other relevant design drawings,

c. 0.S. data used for plans are printed under © Ordnance Survey
Ireland Government of Ireland. All rights reserved. Licence
Number 2022/0Si_NMA _180 National Transport Authority. All
elevations are in metres and relate to OSi Geoid Model
(OSGM15) Malin Head. All Co-ordinates are in Irish

Transverse Mercator Grid (ITM) as defined by OSi active local
GPS station.

Information concerning the position of apparatus shown on this
drawing is based on drawings supplied by the utiity owners
and/or the utility works contractor, whilst every care has been
taken in the preparation of this drawing, positions should be
taken as approximate and are intended for general guidance
only and no representation is made by the NTA as to the
accuracy, completeness, sufficiency or otherwise of this
drawing and the position of the apparatus. The information
contained herein does not purport to be comprehensive or final
as the apparatus is subject to being altered and/or superceded.
Recipients should not rely on this information. Any liabilities
are hereby expressly disclaimed.

The information contained herein has been provided by the
NTA but does not purport to be comprehensive or final.
Recipients should not rely on the information. Neither the NTA
nor any of its directors, officers, employees, agents,
stakeholders or advisers make any representation or warranty
as to, or accept any liability or responsibility in relation to, the
adequacy, accuracy, reasonableness or completeness of the
information provided s part of this document or any matter on
which the information is based (including but not limited to loss
or damage arising s a result of reliance by recipients on the
information or any part of i). Any labiliies are hereby
expressly disclaimed
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Job No. Sheet No. Rev.
ARUP
Member/Location
Job Title Bus Connects Drg. Ref.
Calculation Mill Road Bridge Made by OA Date 05/11/2020 Chd. MMCE

Background Data

Consulting Eng. )

Historic Ground Investigation Report - Navan Road Bridge at Mill Road, Location Plan and Borehole Details (Drawing no 928/1, Oct 85, John B.Barry+Partners

FG-N03-010.00Dwgs.pdf
Links:

\\global\europe\Dublin\jobs\268000\268401-00\5. External\5-03 Project Manager\2020-04-01 0005 Tl Bridge Info\Mill Road Bridge\

Site Specific GI (Gl 2020)

RO5_TP06.pdf
R05_RCO03.pdf
Links: R05_RCO04.pdf
R05_TPO05B.pdf

to A1+630-LHS+RHS
(Profile at the North)

Table 17-1: Proposed Ground Profile for structure no. 17 - Mill Road underbridge footings at Ch.A1+590

MUDSTONE. Partially to distinctly
weathered with occasional calcite veining

Depth to | Elevation At Thickness of
- the top of [the top of the
Descriptions the stratum
the stratum stratum )
(mBGL) (moOD)
Topsoil 0.00 45.40 0.20
Made Ground
Brown gravelly clayey fine to coarse
Sand with occasional angular to 020 45.20 150
subangular cobbles, rootlets and
occasional fragments of metal, plastic and
red brick
Brown sandy clayey angular to subangular
fine to coarse
GRAVEL with some angular to subangular 1.70 43.70 0.55
cobbles
(possible weathered rock)
Bedrock
Medium strong to strong thinly laminated
dark grey fine grained calcareous 2.25 43.15 Not Available

to A1+630-LHS+RHS
(Profile at the South side )

Table 17-4: Proposed Ground Profile for structure no. 17 - Mill Road Underbridge footings at Ch.A1+590

MUDSTONE with occasional specs of
pyrite. Partially to distinctly weathered

tiezth tof :Ievatlo: :t Thickness of
Ground Profile Descriptions @ top of |the top of the the stratum
the stratum stratum
(mBGL) (moD) (m)

Topsoil 0.00 46.70 0.20
Firm greyish brown slightly sandy gravelly
CLAY with frequgnt angular to subangular 020 46.50 070
cobbles. Gravel is angular to subangular
fine to coarse
Bedrock
Weak to m_edlum ;trong thinly laminated 0.90 45.80 0.40
dark grey fine grained calcareous
MUDSTONE. Distinctly weathered
Bedrock
Medium strong to strong thinly laminated
dark grey fine grained calcareous 1.30 45.40 Not Available

\\global\europe\Dublin\Jobs\268000\268401-00\4. Internal\4-03 Design\4-03-03 Infrastructure\0600 Geotech\05 Ground Profiles\

Route05_Ground Profiles.xIsx : No 17_(A1+590 to A1+630-LHS+RHS

\\global\europe\Dublin\jobs\268000\268401-00\7. Site Related Activities\7-02 Site Investigations\01_Draft logs\

Page 1 of 4
Printed 23/03/2021 Time 18:11
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. . Site Borehole
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 RO5-RC03
= www.gii.ie -
Machine : Beretta T44 Casing Diameter Ground Level (mOD) | Client Job
. . Number
Flush :Water 98mm cased to 10.10m 46.58 National Transport Authority 9754-07-20
Core Dia: 68 mm
Location Dates Project Contractor Sheet
Method : Rotary Cored 17/11/2020
708178.6 E 738712.8 N Ground Investigations Ireland 1/2
Depth TCR SCR RQD FI Field R d Leél%l Depth D ioti L d 8
(m) (%) (%) (%) ie ecords (mOD) (Thiéil'(nrzess) escription egen E
= (0:20) | Brown slightly sandy slightly gravelly TOPSOIL with
46.38 E 0-28 [] occasional rootlets
0.30 46.28 — 0.30
NI £ MADE GROUND: Brown slightly sandy gravelly Clay with
} frequent angular cobbles. Gravel is angular to subangular
£ fine to coarse
0.70 = (1.00)
90 40 26 20 E Weak to medium strong thinly laminated dark grey fine
= grained calcareous MUDSTONE. Distinctly weathered
E 0.30m-0.70m BGL - Mostly Non Intact
1.30 4528 — 1.30 0.70m-1.30m BGL - F1: Very closely spaced, 60° to
E —‘ 80°, undulating smooth
E Medium strong to strong thinly laminated dark grey fine =
= grained calcareous MUDSTONE with occasional specs of
= pyrite. Partially to distinctly weathered
2.00 6 E 1.30m-3.00m BGL - F1: Very closely to closely spaced,
= 60° to 80°, undulating smooth
= =]
100 76 | 53 -
E I
3.00 E
4 E 3.00m-4.60m BGL - F1: Closely to medium spaced, 60°
— to 80°, undulating smooth
100 77 73 = %
4.60 ::
NI ol
5.00 E 4.60m-5.30m BGL - Mostly Non Intact
: =
£ (8.80)
100 79 65 E
= I
6.50 ;
100 100 85 ;
3 = .
= 5.30m-10.10m BGL - F1: Closely to medium spaced,
= 10° to 40°, undulating smooth to rough
8.00 E
100 | 91 79 =
9.50 —
100| 95 77 =
Remarks
Borehole complete at 10.10m BGL (agg?(l,ex) Iéc))lgged
Borehole backfilled upon completion
1:50 PC
Figure No.
9754-07-20.R05-RC03

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Borehole
B Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 RO5-RC03
4 www.gii.ie -
Machine : Beretta T44 Casing Diameter Ground Level (mOD) | Client Job
. . Number
Flush : Water 98mm cased to 10.10m 46.58 National Transport Authority 9754-07-20
Core Dia: 68 mm
Location ates Project Contractor Sheet
Method : Rotary Cored 17/11/2020
708178.6 E 738712.8 N Ground Investigations Ireland 2/2
Depth TCR SCR RQD FI Field R d Leél%l Depth D ioti L y 8
(m) (%) (%) (%) ie ecords (mOD) (Thié{(nrzess) escription egen E
36485  10.10 =
10.10 = Complete at 10.10m
Remarks
Borehole backfilled upon completion (aggﬂ,ex) Iéc;gged
1:50 PC
Figure No.

9754-07-20.R05-RC03

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



Bus Connects Route 5 — Rotary Core Photographs

R5-RC03

3 R e e e
i

GROUND INVESTIGATIONS IRELAND
Geotechnial & Environmental

B Client:

B Borehole i«

?
NBTONAL TRANSTERT Avriorrmy  Job Ref: Q5L -3
Site: PBUS ConvveeTsiROS  Date: |3 )10/ |
RO5 - RcoR Depth: Fro 000 1o B/POm

il Box No:

& of %

GROUND INVESTEGA'I‘IONS IRELAND

Client:
Site:
Borehole rc
Box No:

BUS CorveaTs ROS

'
NATIONAL TRANSFERT Arrioriry  JOob Ref:

9254 -3 -3
Date: |7 10/
"R—OE‘«—ZRCOB Depth: Fro @90 to




Bus Connects Route 5 — Rotary Core Photographs

R5-RC03

GROUND INVESTIGA‘HONS IRELAND

Client:  NMATIONAL TReASRRT Ariorirry  Job Ref: QA5G -3 -2
Site: BUS CornvecTs RO5  Date: el i
Borehole RoO5 - Rco3’ Depth: Fro oo Tt 860w

e i e

1 18 .18 .97 2 2 Zry i o 32 .33 .34 -35 NN .37 .38°.39 .40

4 £ s ! —x -
»1215.“’:&;3’4sbiu5-‘\2 5 (e 89 7012345 o B0 aaaiusa\l:a;nyso‘n@\za

e —————

GI!OUND INVESTIGATIONS IRELAND
hnial & Envir

Site: BUS CornveaTsHROS Date: @ Z§AN 0480
8 Borehole ic 'ROS- RcoR Depth: Fro: Qe to fodon
\ Box No: 4 of B
: 40

Y- \
Client:  WATONAL TReNSRRT Moy Job Ref: /@72 54 =53V )
|




. . Site Borehole
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 RO5-RC04
= www.gii.ie -
Machine : Beretta T44 Casing Diameter Ground Level (mOD) | Client Job
. . Number
Flush :Water 98mm cased to 10.00m 45.40 National Transport Authority 9754-07-20
Core Dia: 68 mm
Location ates Project Contractor Sheet
Method : Rotary Cored 17/11/2020
708240 E 7387329 N Ground Investigations Ireland 1/2
Depth TCR SCR RQD FI Field R d Leél%l Depth D ioti L d g Inst
(m) (%) (%) (%) ie ecords (mOD) (Thiéil'(nrzess) escription egen g nstr
= Brownish grey angular to subangular fine to ','gﬂgic'j:)
E coarse GRAVEL with occasional angular to . s
E (0.70) | subangular cobbles SRR
| — o R0
= w0, L
0.70 44.70 E 070 Weak thinly laminated dark grey fine grained ]
: 68 0 0 - calcareous MUDSTONE. Distinctly weathered
MNI E (1.55)| 0.70m-2.25m BGL - Mostly Non Intact =
2.00 E
2.25 43151 225 Medium strong to strong thinly laminated dark grey =
F fine grained calcareous MUDSTONE. Partially to
il distinctly weathered with occasional calcite veining
100 73 73 :: %
3 = 2.25m-4.50m BGL - F1: Closely to medium
— spaced, 20° to 50°, undulating rough with
3.50 E occasional clay infilling/staining
100 | 48 37 =
4.50 F
M = —
E 4.50m-5.00m BGL - Mostly Non Intact
5.00 ?
; =
100 73 61 ::
E (7.75)
i =
6.50 E
3 = 5.00m-9.00m BGL - F1: Closely to medium
- spaced, 40° to 60°, undulating smooth to
100 92 75 E rough with occasional clay infilling/staining ]
8.00 -
100| 63 63 =
9.00 E
MNI E 9.00m-9.50m BGL - Mostly Non Intact
9.50 E
100 100 100 | 1 = 9.50m-10.00m BGL - F1: Closely spaced, 10°
10.00 —
Remarks
Borehole complete at 10.00m BGL (agg?(l,ex) Iéggged
50mm slotted standpipe installed from 3.40m to 1.00m BGL with pea gravel surrounds, plain standpipe installed from 1.00m BGL to ground level
with bentonite surrounds and flush cover
1:50 PC
Figure No.

9754-07-20.R5-RC04

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Borehole
B Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1
4 www.gii.ie R05-RC04
Machine : Beretta T44 Casing Diameter Ground Level (mOD) | Client Job
. . Number
Flush : Water 98mm cased to 10.00m 45.40 National Transport Authority 9754-07-20
Core Dia: 68 mm
Location ates Project Contractor Sheet
Method : Rotary Cored 17/11/2020
708240 E 7387329 N Ground Investigations Ireland 2/2
Depth TCR SCR RQD FI Field R d Leél%l Depth D ioti L y g Inst
(m) (%) (%) (%) ie ecords (mOD) (Thié{(nrzess) escription egen g nstr
E to 20°, undulating smooth to rough with
35.40 = 10.00 —‘ occasional clay staining (
= Complete at 10.00m
Remarks Scale Logged
(approx) | By
1:50 PC
Figure No.

9754-07-20.R5-RC04

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



Bus Connects Route 5 — Rotary Core Photographs

R5-RC04

cil

GROUND INVESTIGATIONS IRELAND
Geotechnial & Environmental

i

Client: NATONAL TRANSERT Avrioriry  JOob Ref: g2z G -0 — 23>
BUS ConvveaTsiRO5  Date: 1/l ) A
Depth: Fro O 10 /2-50h

GROUND INVESTIGATIONS IRELAND
hnial & Envi

?
Client:  NVATONAL TReNSERT Mvricriry  Job Ref: QI8¢ -3 -2
Site:  BUS CorveaTs RO5 Date: |9/ /3
# Borehole | RO5 - Rcou Depth: Fro 3750 1o 6.50m
Box No: 2 :

33 34 .35 E
e & 2 i S A e e MR e [ SIS 1] L e doleca el e B T e e F 7 A 7 B A5 67, 8 8 90
—i.f'j_‘i_%'ﬁ'laﬂs?,,:2534"5_&7597,12’&76557u9 12 3 4 6 6 788 401 23 45 67 8.9 EM 23 4 s 87 8o e 5 4, 7 \ 5 8 1




Bus Connects Route 5 — Rotary Core Photographs

R5-RC04

<l
-y

GROUND INVESTIGATIONS IRELAND
Geotechnial & Environmental

.
Client:  NVATIONAL TReNSRT Mricrimy  Job Ref: Q254 -AF— 2
Site:  BUS ConveaTsiRO5  Date: g/ /’3@

i Borehole ¢ MROES RcoL Depth: Fro
Box No: 2

L TR YRR T
o8 s 7 e 1072 g 45878

G-ROUNIJ INVESTIGA‘EIONS IRELAND

Client:  NVATONAL TReASRRT Aricrry  Job Ref:  [G25( -C3— 3o
Site:  BUS ConvearsiRO5 . Date:  |§ /jl/ 'acs
Borehole o' 'RO&-Rcow Depth: Fro: '




. . Site Trial Pit
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 RO5-TPO5B
= www.gii.ie -
Machine : 3T Tracked Excavator| pimensions Ground Level (mOD) | Client Job
Tl D 1.50m (L) x 0.30m (W) x 0.90m (D) . ) Number
Method : Trial Pit 46.70 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
16/11/2020
708176.9 E 738710.5 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Brown slightly sandy slightly gravelly TOPSOIL with
C (020) | occasional rootlets
46.50 — 020 I Fim greyish brown slightly sandy gravelly CLAY with -8 &0?
— frequent angular to subangular cobbles. Gravel is angular @ET"
C to subangular fine to coarse S E
C [ 2P
— ot
- (0.70) Rl
a o
— A
C ]
C etaore]
— b= ot
0.90 B 4580 0.90 —‘ Obstruction: presumed rock [
0.90 EN [
- Complete at 0.90m
Plan Remarks

Trial pit terminated at 0.90m BGL due to an obstruction on presumed rock
Trial pit stable
No groundwater encountered

Trial pit backfilled upon completion

Scale (approx)

1:25

Logged By

PC

9

Figure No.

754-07-20.R05-TPO4

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



t Photographs

m
8
'
-
|
n
(]
]
=)
O
14
(2]
et
($]
(<]
c
c
O
(&)
[72]
=)
(11]




Bus Connects Route 5 — Trial Pit Photographs
TPO5B




. . Site Trial Pit
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 RO5-TP06
= www.gii.ie -
Machine : 3T Tracked Excavator| pimensions Ground Level (mOD) | Client Job
[ 1.50m (L) x 0.30m (W) x 2.00m (D) . ) Number
Method : Trial Pit National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
16/11/2020
Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Dark greyish brown slightly sandy slightly gravelly TOPSOIL
O (0.20) | with frequent rootlets
L 020 MADE GROUND: Brown gravelly clayey fine to coarse
— Sand with occasional angular to subangular cobbles,
r rootlets and occasional fragments of metal, plastic and red
C brick
0.50 EN L
0.50 T r
' (150)
1.00 B -
1.00 T O
1.50 EN L
L 1.70 Brown sandy clayey angular to subangular fine to coarse
— GRAVEL with some angular to subangular cobbles
 (0.30) | (possible weathered rock)
— 200 . .
2.00 B L —‘ Obstruction: boulder or possible rock
2.00 T - Complete at 2.00m
Plan : : : : : : : : . | Remarks
Trial pit terminated at 2.00m BGL due to obstruction on a boulder or
possible rock
Trial pit stable
No groundwater encountered during excavation
Trial pit backfilled upon completion
Scale (approx) Logged By Figure No.
1:25 PC 9754-07-20.R5-TP06

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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Bus Connects Route 5 — Trial Pit Photographs

TPO06




Appendix C

Existing Drawings
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