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1 Introduction

1.1 Scope and objective of the report

This Detailed Design (Phase 5) Geotechnical Design Report (GDR) has been prepared in
accordance with Appendix E of TIl DN-ERW-03083 “Managing Geotechnical Risk” [1].

The objectives of this report are to:

e Provide engineering designs and highlight engineering considerations for the proposed
structures and geotechnical works.

1.2 Description of project

Rosslare Europort is a key strategic transport link between Ireland and both the European
mainland and the United Kingdom. It is an important ferry port for all major Roll-On, Roll-Off
(RO- RO) passenger and freight services operating on UK and continental routes. Rosslare
Europort is the State’s second largest passenger port, and the fourth largest port in terms of
overall tonnage. Significant growth is forecast in the coming years which will further increase the
Port’s strategic importance for trade, business, and tourism.

The capacity and resilience of the access to the Port is critical to sustaining this strategic
connection with the UK and continent. Existing access to Rosslare Europort is via the N25
National Primary Road which currently passes through the village of Rosslare Harbour. Wexford
County Council is proposing to provide improved access to Rosslare Europort from the N25
National Primary Road to ensure and secure the sustainability and competitiveness of this key
transport link.

Wexford County Council is working in consultation with Transportation Infrastructure Ireland to
progress the scheme. Mott MacDonald Ireland has been appointed as technical advisor to
assist in the development of the scheme, and Tramore House Regional Design Office is
providing project management services on behalf of Wexford County Council.

The site is located in Rosslare Harbour, County Wexford in the Republic of Ireland. The site is
located 100m southwest of Rosslare Europort, centred on approximate easting and northing of
712249, 612109 (ITM Coordinates).

In February 2024 the project progressed to Phase 5 “Enabling and Procurement” of the TlI
Project Management Guidelines. During this phase tender documentation will be complied to
allow for the appointment of a Contractor to execute the Main Contract and to execute enabling
works to facilitate the works.

The proposed N25 Rosslare Europort Access Road (REAR) will consist of a combination of
existing road and new road corridor to provide a new access route to Rosslare Europort in Co.
Wexford. The proposed scheme will consist of approximately 1.45km of road carriageway, a
railway underbridge, two access underpasses, footway/cycle facilities and associated local
road/access tie-ins. The design of the proposed scheme has been developed to a sufficient
level of detail to facilitate the evaluation of potential environmental impacts and to define the
land take required to design, construct and operate the scheme.

The proposed project will fully integrate with two approved developments, the N25 Ballygillane
Roundabout and the Rosslare Europort Masterplan. Both of these projects have received
planning permission. N25 Ballygillane Roundabout commenced construction in May 2022 and
substantial completion was reached in August 2023, while the Rosslare Europort Masterplan

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
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commenced construction in June 2023 and is currently scheduled to be completed by the end of
2025. The project also includes an active travel corridor which will provide connectivity with the
proposed Rosslare Harbour to Kilrane Active Travel Scheme (existing EuroVelo 1 Cycle Route)
and the proposed Rosslare Harbour to Rosslare Strand Greenway Scheme to enable a fully
integrated high quality transport network for pedestrians and cyclists into the future.

The scheme utilises the existing Ballygerry Link Road (L3068) and begins at its junction with the
existing N25 National Road at the proposed Ballygillane Roundabout scheme. A new section of
road then extends from the existing junction of the Ballygerry Link Road/Churchtown Road and
turns to the north, crossing over the existing Dublin to Rosslare Harbour railway line before
continuing east to connect into Rosslare Europort, via a new roundabout proposed as part of
the future development of the Rosslare Europort.

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
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2 Earthworks

The geotechnical parameters for design have been derived in the N25 Rosslare Europort
Access Road Detailed Design (Phase 5) Ground Investigation Report (229100548-MMD-0600-
RE-RP-C-0003) and have been provided in Table 2.1 below.

Table 2.1: Characteristic geotechnical parameters

Stratum Y (kN/m?3) D (°) ¢’ (kPa) cu (kPa) UCS (MPa)
Cohesive Made 17 24 0 50 -

Ground

Granular Made 17 32 0 - -

Ground 19 (sat)

Glacial Till - 20 26 1 50 + 4z -

Macamore Clay

Greenore Point 23 46* 170* - 1.8

Group - Amphibolite

* Based on Hoek Brown criterion

2.1 Earthwork design methodology

The overall stability assessment of the earthworks has been undertaken in accordance with the
following standards and guidance documents:

e IS EN 1997-1:2005+A1:2013 — Eurocode 7: Geotechnical design — Part 1: General rules

e IS EN 1997-1:2004/NA:2015 — Irish National Annex to Eurocode 7: Geotechnical design —
Part 1: General rules

e BS 6031:2009 — Code of practice for earthworks

In Table NA.1 the Irish National Annex to Eurocode 7 Part 1 permits the designer to choose
between Design Approaches 1, 2 or 3 for analysis of the STR and GEO limit states. In this
case, Design Approach 1 has been adopted for the overall stability assessment as defined in IS
EN 1997-1:2005+A1:2013. For partial factors on actions, soil parameters and resistance for
slopes and overall stability, the values in Eurocode 7 Part 1 are recommended for use. Design
Approach 1 as defined in this standard comprises two design combinations, Design
Combination 1 (DA1 C1) comprises the application of elevated partial factors to increase
permanent and variable actions and partial factors of unity to material strengths (soil
parameters), whereas Design Combination 2 (DAl C2) comprises the application of partial
factors to reduce soil parameters, reduced partial factors to increase variable actions, and
partial factors of unity on permanent actions.

IS EN 1997-1:2005+A1:2013 specifies the allocation of partial factors on actions or the effects
of actions for structural and geotechnical limit states for DA1-1 and DA1-2. These are
summarised below as:

e DA1C1:A1 “+4” M1 “+” R1
e DA1C2: A2 “+7 M2 “+” R1
The overall stability of the cutting has been analysed based on limit equilibrium principles using

the GeoStudio Slope/W [2] software package. The analyses were undertaken using the
Morgenstern-Price analysis type, considering both moment and force equilibrium.

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
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The overall stability of the earthworks has been analysed to verify that the design effects of
actions, Egq, are equal to or lower than the design resistance, Rq, to those actions:

Ed < Rd

This can also be expressed using the degree of utilisation: E4/Rqd (expressed as a percentage).
The design is considered unacceptable if the degree of utilisation is >100%.

The partial factors are applied directly by the Slope/W software based on the selected Design
Combination. DAL C1 applies a partial factor of 1.35 on soil unit weight where unfavourable and
1.00 where favourable. These are automatically applied by the Slope/W software to parts of the
slip which predominantly provide a driving action and a restoring action respectively.

It is considered that the most likely failure can reasonably be modelled as a circular failure plane
and that the failure mechanism will be controlled by material strength properties and not by any
geological discontinuities.

2.2 Cutting stability

2.2.1 Method of analysis

The stability analysis considers an assumed linear phreatic surface at 2m bgl at the crest of the
slope reducing in depth to 0.5m at the toe of the slope, with a pore pressure ratio, ru, above this
line. As outlined in the ICE Manual of Geotechnical Engineering [4], a reasonable range of r, for
cuttings in cohesive soils is 0.1-0.3 as described by Farrar 1978 [5]. Use of a value of 0.1 is
proposed rather than a higher value for the following reasons:

e The phreatic surface level is relatively cautious and coupled with the use of ry above the
surface can result in unrealistically high pore water pressures immediately above the line.
This can result in unrealistic critical slip surfaces being determined extending to the base of
the unsaturated layer

e Inclusion of 10kPa of short-term construction / maintenance loading in the long-term drained
case analysis as described below is considered to be cautious given that such loading would
illicit an undrained response and is unlikely to extend to the crest of the slope in the long
term

e The slope will be vegetated in the long-term improving shallow slope stability and reducing
pore water pressures at shallow depths

e Any significant seepages encountered during construction can be addressed by installation
of slope drainage

In any event, sensitivity of slope stability to an increased ry value of 0.2 has been checked as
described in Section 2.2.3.

The cutting is proposed to be formed from Ch 1200 to 1522 and is proposed to have a slope
gradient of 1:2.75 (vert:horz). The highest cutting slope height (7.54m) at Ch 1400 has been
selected for analysis as the critical section.

The ground model used for analysis of the critical cutting section is provided in Table 2.2.

Table 2.2: Cutting stability analysis ground model

Stratum Top Level (MAOD)
Glacial Till - Macamore Clay 16.27*
Greenore Point Group - amphibolite 1.64

* Top of cutting

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
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Since the initial slope stability analysis was undertaken, the area of the proposed cutting and
new road has been cut to facilitate a road between the port and new car/lorry parking to the
west of the port. The cut has a slope angle of approximately 1:1.5 (v:h). Analysis has been
undertaken to consider the stability of this existing slope.

Analysis was undertaken using a piezometric line at 2mBGL at the top of the cutting, based on
groundwater monitoring and strike information, then following the cutting slope to 0.5mBGL at
the base of cutting. Groundwater monitoring does indicate groundwater at shallower depths in
some cases, however this is inconsistent and sporadic and considered likely to be
representative of limited quantities of perched water in more granular horizons. This is
considered to be adequately represented by the ru value above the piezometric line.

A 10kPa variable surcharge is applied on top of the cutting to represent construction loading.
Drained and undrained analyses have been undertaken.

Furthermore, it has been observed by the Small Boat Harbour owner’s association that there is
shallow slope movement in the slope behind Small Boat Harbour, north of the site, during heavy
rainfall events. A site visit has not indicated a clear back scarp in this slope although the slope
was overgrown at the time of the site visit. To consider stability of this existing slope, a slope
stability analysis has been undertaken for the characteristic conditions. Further analyses have
then been undertaken to consider the effect of the proposed slope at the Small Boat Harbour.

2.2.2 Design assumptions

The cutting stability analysis was undertaken based on the following assumptions:

e Geotechnical parameters have been taken from the N25 Rosslare Europort Access Road
Detailed Design (Phase 5) Ground Investigation Report (229100548-MMD-0600-RE-RP-C-
0003) [3].

e The critical cross section, taken as the highest cutting slope, has been analysed, based on
long section/cross sections from drawing 229100548-MMD-0100-RE-M3-C-2002.

e The datum level for the Glacial Till - Macamore Clay undrained strength has been taken as
the top level of the cutting — 16.27mAOD.

e The groundwater level is drawn down by the cutting and carriageway drainage to 0.5mBGL
at the base of the cutting.

e A 10kPa variable surcharge is applied on top of the cutting to represent construction loading.

e The Greenore Point Group bedrock has been assigned a ‘Bedrock (Impenetrable)’ material
model in Slope/W based on the assumption that critical slope failures will not pass through
this stratum.

e Analysis has been undertaken for the existing slope angles and the proposed slopes.
e An additional cutting cross section named ‘Small Boat Harbour’ has been analysed. This is

to confirm that proposed works do not reduce slope stability of the slope above the harbour.
2.2.3 Cutting stability analysis results

The results of the cutting stability analysis are summarised below in Table 2.3. A selection of
Slope/W outputs are provided in Appendix A.

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
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Table 2.3: Cutting stability analysis results

Analysis  Design Conditio  Degree of Utilisation Reference
Combination n

Existing Cut Existing  Proposed Proposed

North Cut South Cut North Cut South
Cutting — Drained 137% 124% 80% 73%
i DA1-1
i:‘g(')”age Undrained  35% 28% 42% 19%
Drained 164% 148% 100% 86% Existing north: Figure A.1
Proposed north: Figure A.2
DA1-2 Proposed south: Figure A.3
Undrained 37% 29% 40% 16% Proposed north: Figure A.4
Proposed south: Figure A.5
Small Boat Characteristic Drained 1.08 (0.95 %) - - - Figure A.6
Harbour — (FOS) (Figure A.7)
Undrained  1.69 (FOS) - - - Figure A.8
Drained 94% - 94% - Figure A.9
DA1-1 : :
Undrained 81% - 76% - Figure A.10
Drained 116% - 115% - Figure A.11
DA1-2 , _
Undrained 83% - 79% - Figure A.12

* Result in brackets is for pore pressure ratio r, = 0.2 — see below for discussion.

The analyses for the small boat harbour slope are for the slope above the harbour rather than the highway cutting slope.

The cutting stability analysis gives a utilisation for the existing cutting slope considering effective
stress (drained) behaviour of 1.64. This indicates that the existing slope represents an
inadequate design in accordance with Eurocode 7, and has a lumped factor of safety of
approximately 0.8 meaning that if the modelled conditions were representative of those on site,
the slope would have been expected to have failed. As the slope is not understood to be
showing signs of failure, this indicates that the conditions assumed in the model are not
representative of the actual conditions in operation. A combination of factors may have caused
the model to not be representative of the on-site conditions, including higher soil parameters
being in operation, less onerous groundwater conditions, no variable loading being applied at
the slope crest or the slope not yet having reached a drained, effective stress conditions. Whilst
the value of effective cohesion adopted may be cautious, this considers long term weathering of
the near surface soils, and the soil parameters selected for design have been derived from the
scheme ground investigation and correspond well with those proposed in ‘The 1st Hanrahan
Lecture: Geotechnical properties of Irish glacial and interglacial soils’ [6]. Therefore, it is likely
that the reason for the cutting’s apparent stability is a combination of the other factors. The
assumptions in the model, however, are considered reasonable for the design life of the cutting.

The results of the proposed cutting stability analysis indicate that the cutting with a 1:2.75 (v:h)
gradient is suitable.

The sensitivity analysis as described above was undertaken for the critical cutting model (DA1-2
drained) to consider the effect of increasing the value of ru to 0.2 to represent an extreme rainfall
event. These results showed a utilisation of 103% - a marginal exceedance of the allowable
utilisation. Given the mitigating factors described above, the design slope angle is considered
to be adequate.

At the Small Boat Harbour, the analysis gives a factor of safety for the existing slope in

characteristic conditions of 1.082 considering effective stress (drained) behaviour of the soil with
a pore pressure ratio, ry of 0.1. Increasing the value of ru to 0.2, likely to be representative of an
extreme rainfall event, gives a factor of safety for a shallow slope failure of 0.948. This indicates

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
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that the slope is marginally stable under existing conditions but that it may be at risk of failure
during an extreme rainfall event, as is indicated by the Small Boat Harbour owner’s association.
The current slope is deemed to be stable under normal conditions but would not give an
adequate design in accordance with Eurocode 7 and could show signs of shallow slope
movement under heavy rainfall. Design analyses to consider the effect of the proposed slope at
the Small Boat Harbour indicate that construction of the proposed cutting would have no impact
on the stability of the small boat harbour slope with the degree of utilisation decreasing between
the existing and proposed slope profiles. The formation of the cutting would reduce loading at
the crest of the Small Boat Harbour slope, decreasing destabilising forces.

2.3 Embankment stability

2.3.1 Method of analysis

The stability analysis considers an assumed phreatic surface, and a pore pressure ratio, ru,
above this line. As outlined in the ICE Manual of Geotechnical Engineering [4], a nominal range
of ru for embankments of 0.05-1 can be adopted to consider the percolation of precipitation. An
ru value of 0.1 has therefore been used above groundwater level to represent partial saturation
from precipitation above the piezometric line.

The embankment is proposed on site from Ch 500 to 1200 and is proposed to have a slope
gradient of 1:2 (v:h). The embankment slope at Ch 1000 (8.06m high) has been selected for
analysis as the critical section.

Sensitivity analysis has been undertaken using both reused Glacial Till - Macamore Clay, to
examine the feasibility for reuse, and imported Class 2 fill as the embankment fill.

The imported Class 2 embankment fill is assumed to be derived from off-site cohesive Glacial
Till, with an angle of shearing resistance of 33° and effective cohesion of 1kPa. This is
considered representative of Class 2 fills more generally available in Ireland, based on
experience. It will need to be demonstrated that the imported Class 2 fill where proposed can
achieve these values.

For the reused Glacial Till - Macamore Clay a critical angle of shearing resistance of 25° has
been used in the analysis.

The ground model used for analysis of the critical embankment section is provided in Table 2.4.

Table 2.4: Embankment stability analysis ground model
Stratum Top Level (MAOD)

Reused Glacial Till - Macamore Clay / Imported Class 2 18.76*
fill

Class 6B starter layer 11.8**
Glacial Till - Macamore Clay 11.5%**
Greenore Point Group - amphibolite 6

* Top of embankment — top level varies due to topography
** Base of embankment — base level varies due to topography
*** Below 300mm starter layer — base level varies due to topography

Analysis was undertaken using a piezometric line at 9.5mAOD, based on groundwater
monitoring and strike information.

A 10kPa variable surcharge is applied on top of the embankment on the road area to represent
highway loading. A 10kPa permanent surcharge is applied from the edge of the road area to the
edge of the embankment in accordance with BS6031.
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It is assumed that any soft spots identified, where undrained shear strength is less than 50kPa,
will be excavated and replaced with suitable material.

Drained and undrained analyses have been undertaken.

2.3.2 Design assumptions

The embankment stability analyses were undertaken based on the following assumptions:

e Geotechnical parameters have been taken from the N25 Rosslare Europort Access Road
Detailed Design (Phase 5) Ground Investigation Report (229100548-MMD-0600-RE-RP-C-
0003) [3].

e The imported Class 2 fill embankment fill is assumed to have the following parameters:
— Bulk unit weight, y of 20kN/m?
— Angle of shearing resistance, ¢ of 33°
— Effective cohesion, ¢’ of 1kPa
— Undrained shear strength, cu of 50kPa

e A 0.3m thick Class 6B starter layer has been modelled underneath the embankment,
assumed to have the following parameters:

— Bulk unit weight, y of 20kN/m3
— Angle of shearing resistance, ¢ of 40°
— Effective cohesion, ¢’ of OkPa

e For the reused Glacial Till — Macamore Clay embankment fill, the critical angle of shearing
resistance of 25° and a ¢’ of 1kPa has been used in the analysis.

e The critical cross section, taken as the highest embankment slope, has been analysed,
based on long section/cross sections from drawing 229100548-MMD-0100-RE-M3-C-2002,
which give a 1:2 (v:h) slope gradient.

e The datum level for the Glacial Till — Macamore Clay undrained strength has been taken as
existing ground level — 10.5mAOD.

e A 10kPa variable surcharge is applied on top of the embankment to represent highway
loading.

e The Greenore Point Group bedrock has been assigned a ‘Bedrock (Impenetrable)’ material
model in Slope/W.

e Both the eastern and western sides of the embankment have been checked for stability.

e Where an adequate design using reworked Glacial Till - Macamore Clay could not be
obtained for a 1:2 (v:h) slope gradient, further analysis was undertaken to determine the
steepest gradient that could be achieved using this material.

e Additional analysis has been undertaken to examine if a 1:2 (v:h) slope gradient can be
achieved with an embankment core constructed of reused Glacial Till - Macamore Clay and
the top and shoulders of the embankment constructed with imported Class 2 fill. Different
slope heights have been analysed to ascertain whether the amount of imported Class 2 fill
could be reduced at lower slope heights.

2.3.3 Embankment stability analysis results

The results of the embankment stability analyses are summarised below in Table 2.5. The
results in bold show the solution considered to be the most appropriate, taking into account
material reuse (see Section 2.6).

The critical Slope/W outputs for each analysis are provided in Appendix A.
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Table 2.5: Embankment stability analysis results

Analysis Design Combination Condition Utilisation Reference
Drained 79% -
DA1-1 -
Class 2 imported fill - Undrained 67% -
Chainage 1000 east (1:2) DAL Drained 97% Figure A.13
Undrained 69% Figure A.14
Drained 78% -
DA1-1 -
Class 2 imported fill - Undrained 62% -
Chainage 1000 west (1:2) Drained 95% -
DA1-2 _
Undrained 62% -
Drained 107% -
DA1-1 . -
Reused Glacial Till — Undrained 67% .
Macamore Clay — Chainage Drained 131% Figure A.15
1000 east (1:2) DA1-2 Undrained 69%
Figure A.16
Drained 105% -
Reused Glacial Till - DAL-1 Undrained 62% _
Macamore Clay — Chainage Drained L8
. raine b -
1000 west (1:2) DA1-2
Undrained 62% -
Reused Glacial Till - DAL1 Drained 84% -
Macamore Clay core with Undrained 67% B,
imported Class 2 imported - -
fill on top — Chainage 1000 DAL2 Drained 100% Figure A.17
east (1:2) Undrained 69% Figure A.18
Reused Glacial Till - DALL Drained 83% -
Macamore Clay core with ) Undrained 62% R
imported Class 2 imported - -
fill on top - Chainage 1000 [\, Drained 99% Figure A.19
west (1:2) Undrained 62% Figure A.20

The results of the embankment stability analysis indicate that the embankment with a 1:2 (v:h)
gradient is suitable if Class 2 fill is imported to site. The reused Glacial Till - Macamore Clay as
embankment fill does not provide an adequate design at a gradient of 1:2 (v:h) in the drained,
long term, condition. Sensitivity analysis showed that the embankment slopes constructed
entirely with Glacial Till - Macamore Clay would require a gradient no steeper than 1:2.75 (v:h)
to be stable.

If Glacial Till — Macamore Clay is to be used on site as embankment fill, the slopes of the
embankment would need to be slackened or used as the embankment core with Class 2 fill
forming the top and shoulders.

Analysis with a Glacial Till - Macamore Clay embankment core shows an imported Class 2 fill
horizontal cover of 7m, and vertical cover of 3.5m is required around the core for stability at the
maximum embankment height. The Class 2 fill cover can be reduced at lower embankment
heights — the analysis shows that a 4.5m high embankment requires an imported Class 2 fill
horizontal cover of 4m, and vertical cover of 1m. The Standard Earthworks Details (229100548-
MMD-0600-RE-DR-C-0003 and 229100548-MMD-0600-RE-DR-C-0004), provided in

Appendix C, show the proposed embankment core detail.

Analysis shows that a 3.5m Glacial Till - Macamore Clay embankment core is stable in
undrained, short term, conditions at a 1:2 (v:h) gradient. This is expected to be adequate for the
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construction period of the embankment core and assumes the core will not be left without the
Class 2 fill shoulders for a significant period of time.

As the undrained analysis has an adequate degree of utilisation, there is not a realistic risk of
short-term instability during construction and therefore there is not considered to be a
requirement for staged construction. It is recommended, however, that vibrating wire
piezometers are installed at the maximum embankment height to monitor excess pore water
pressure and dissipation times during construction.

2.4 Pond stability
2.4.1 Design methodology

2.4.2 Method of analysis

The stability analysis considers an assumed phreatic surface, and a pore pressure ratio, ru,
above this line. As outlined in the ICE Manual of Geotechnical Engineering [4], a reasonable
range of ry for cuttings in cohesive soils is 0.1-0.3 and a range of ru for embankments of 0.05-1
can be adopted to consider the percolation of precipitation. An ry value of 0.1 has therefore
been used above groundwater level to represent partial saturation from precipitation above the
piezometric line, given the combination of cutting in soils and new embankments. A scenario to
model rapid drawdown, to simulate the failure of the pond liner and subsequent rapid drainage
of the pond has also been undertaken.

There are three ponds present on site which are proposed to have slope gradients of 30% to
33%. Ponds 1 and 2 are present to the east and west of the proposed embankment at
approximate chainage 650. Pond 3 is present north of the alignment at chainage 1175. Several
cross sections of each pond have been analysed to find the worst case.

The ground models in Table 2.6 below are based on the cutting and embankment ground
models described in Sections 2.2 and 2.3. Where the bund is constructed above the existing
ground, it is assumed to be constructed of imported Class 2 fill.

Table 2.6: Pond stability analysis ground model

Pond Number Stratum Top Level (MAOD)
Pond 1 Imported Class 2 fill / Glacial Till - Macamore 10.26
Clay
Greenore Point Group - amphibolite 6
Pond 2 Imported Class 2 fill / Glacial Till - Macamore 10.24 - 10.53
Clay
Greenore Point Group - amphibolite 6
Pond 3 Glacial Till - Macamore Clay 14.28
Greenore Point Group - amphibolite 12.28

The imported Class 2 embankment fill is assumed to be derived from off-site cohesive Glacial
Till, with a unit weight of 20kN/m3, an angle of shearing resistance of 33° and effective cohesion
of 1kPa. This is considered representative of Class 2 fills more generally available in Ireland,
based on experience. It will need to be demonstrated that the imported Class 2 fill can achieve
these values.

In ponds 1 and 2, analysis was undertaken using a piezometric line at 9.5mAOD, based on
groundwater monitoring and strike information. In pond 3, analysis was undertaken using a
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piezometric line at 2mBGL at the top of the cut slope, based on groundwater monitoring and
strike information.

A 5kPa variable surcharge is applied on top of the bunds to represent maintenance loading.

It is assumed that any soft spots identified, where undrained shear strength is less than 50kPa,
will be excavated and replaced with suitable material.

Drained and undrained analyses have been undertaken.

2.4.3 Design assumptions

The stability analyses were undertaken based on the following assumptions:

e Geotechnical parameters have been taken from the N25 Rosslare Europort Access Road
Detailed Design (Phase 5) Ground Investigation Report (229100548-MMD-0600-RE-RP-C-
0003) [3].

e The cross sections have been based on long section/cross sections from drawing
229100548-MMD-0100-RE-M2-C-2002, which give a 1:3 (v:h) slope gradient.

e The datum level for the Glacial Till — Macamore Clay undrained strength has been taken as
existing ground level.

e Where the pond bund is constructed above the existing ground, it is assumed to be
constructed of imported Class 2 fill.

e A 5kPa variable surcharge is applied on top of the bunds to represent maintenance loading.

e The Greenore Point Group bedrock has been assigned a ‘Bedrock (Impenetrable) material
model in Slope/W, preventing critical failure surfaces from passing through the material.

e A 0.2m thick layer has been included in the analysis at the base of the pond to represent the
cover to the pond liner, in accordance with drainage drawings 229100548-MMD-0500-RE-
DR-C-2012-2014. This has been modelled with a unit weight of 20kN/m? and an angle of
shearing resistance of 30 degrees.

e Analyses have been undertaken with the pond full of water and dry to find the worst case. In
the dry scenario, the groundwater level has been taken as being at the depth of the base of
the pond.

e An analysis has been undertaken to consider the slope stability in a rapid drawdown
situation, in case of failure of the pond liner. This considers groundwater levels following the
surface of the soil within the full pond design depth of water, resulting in levels in the soil
equivalent to those for the full pond situation, whilst the pond is modelled as empty.

2.4.4 Pond stability analysis results

The results of the stability analyses for the full pond and dry pond situations are summarised
below in Table 2.7. Additional profiles were analysed for pond 2, but the results for these
analyses have not been included in Table 2.7 since they are less critical than profile 2.

The critical Slope/W outputs for each analysis are provided in Appendix A.

Table 2.7: Slope stability analysis results

Analysis Design Condition Utilisation Reference
Combination North South
Drained 63% 65%
DA1l-1
Undrained 14% 14%
Pond 1 — Full
Drained 73% 7% Figure A.21
DA1-2
Undrained 12% 12% Figure A.22
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Analysis Design Condition Utilisation Reference
Combination North South
Drained 63% 64%
DA1-1
Undrained 16% 16%
Pond 1 — Dry
Drained 73% 75% Figure A.23
DA1-2
Undrained 15% 15% Figure A.24
Drained 63% 64%
DA1-1 :
Pond 2 — Profile 2 Undrained 16% 16%
- Full Drained 73% 74% Figure A.25
DA1-2 : :
Undrained 14% 14% Figure A.26
Drained 63% 64%
DA1-1 :
Pond 2 — Profile Undrained 19% 19%
2- Dry Drained 74% 75% Figure A.27
DA1-2
Undrained 18% 18% Figure A.28
Drained 64% 61%
DA1-1
Undrained 20% 20%
Pond 3 — Dry
Drained 76% 71% Figure A.29
DA1-2 : :
Undrained 17% 17% Figure A.30

The results of the pond stability analysis indicate the ponds are stable with a 1:3 (v:h) gradient if
suitable Class 2 fill is imported to site.

An analysis was undertaken for the critical pond slope case (Pond 1 - south) to analyse the risk
on slope stability of the pond liner failing and emptying, leading to rapid drawdown. The slope
stability analysis modelled a dry pond with the groundwater on either side of the pond at the
assumed “full” level (9.5m AOD). This is an onerous case. As this analysis is for the
attenuation ponds, any slope stability failure would not have an immediate effect on the new
highway and would not affect the travelling public. As such in accordance with IS EN 1997-1
Cl. 2.4.7.1(5), in such situations, reduced partial factors on resistance can be adopted.

The publication ‘Earthworks: a guide’ [9] further supports this approach, quoting a minimum
lumped factor of safety of 1.2 as being acceptable for transient drawdown conditions, this can
be compared to lumped factors of safety of at least 1.3 for permanent design cases as would
have been historically adopted. On this basis a reduction of the partial factor on resistance to
1.2/1.3, or 0.92 would be appropriate. This is equivalent to a maximum acceptable degree of
utilisation of 1/0.92, or 108% when adopting a partial factor on resistance of unity. The results
for the drained condition (DA1-2) gave a utilisation of 103%. The model also considers a live
load maintenance surcharge at the crest which is unlikely to be present as close to the edge of
the slope as modelled, and would likely mobilise a short-term undrained response.

Considering all of these aspects, this indicates the pond slopes are adequate in the drawdown
scenario. The Slope/W output is provided in Figure A.31.
2.5 Embankment settlement

25.1 Method of analysis

The oedometer settlement, poed, Of cohesive soil layers was calculated using equation 2.46 in
Tomlinson - Foundation Design & Construction [7]:

Poea = My 0, H
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Where:

m,, is the average coefficient of volume compressibility obtained for the effective pressure
increment in the particular layer under consideration.

g, is the average effective vertical stress imposed on the particular layer resulting from the net
foundation pressure.

H is the thickness of the particular layer under consideration.

The immediate settlement, pi, can be calculated from the oedometer settlement using the
following equation from Tomlinson - Foundation Design & Construction [7]:

For overconsolidated clays: p; = 0.5to 0.6p,04
For normally consolidated clays: p; = 0.1p,eq

The consolidation settlement, pc, can be calculated from the oedometer settlement using
equation 2.45 in Tomlinson - Foundation Design & Construction [7]:

Pc = HgPoed
Where:
Mg is a coefficient (geological factor) which depends on the type of clay.
Poed IS Settlement as calculated from oedometer tests.

Tomlinson [7] provides typical values of ug for various types of clay. A range of ug values from
0.2 to 0.5 is suggested for heavily overconsolidated clays including Glacial Till.

The total settlement, pt, can be calculated as the sum of the immediate settlement, pi, and the
consolidation settlement, pc.

The settlement of granular soils, p, was estimated using Burland and Burbidge’s method for
estimating the settlement of foundations on sand and gravel [7]:

p = fsfifeanB® I
Where:
f; is the shape factor
f1 is the correction factor for the depth of the granular layer
f: is the time factor
qr, is the average net applied pressure
B is foundation depth
I is the compressibility index
The self-settlement of the embankment fill, pi, has been calculated using:

_YH
=2

Di
Where:
y is the bulk density of the fill material

H is the total height of the embankment
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D = is the equivalent constrained modulus, taken as 6MPa for low plasticity clay

The ground model used for embankment settlement analysis is provided in Table 2.4. The
reused Glacial Till - Macamore Clay and imported Class 2 fill are assumed to have the same
bulk unit weight and so are interchangeable in this calculation.

One analysis has been undertaken assuming the maximum height of the embankment extends
along the whole embankment length to produce the critical scenario. The self-settlement of the
fill at the maximum height has been calculated, however this will reduce as the height of the
embankment reduces. The embankment close to the bridge structures will be constructed as
granular fill, and therefore the settlement is likely to be immediate.

2.5.2 Design assumptions

The embankment settlement analysis was undertaken based on the following assumptions:

e Geotechnical parameters have been taken from the N25 Rosslare Europort Access Road
Detailed Design (Phase 5) Ground Investigation Report (229100548-MMD-0600-RE-RP-C-
0003) [3].

e The imported Class 2 fill embankment fill is assumed to have the following parameters:
— Bulk unit weight, y of 20kN/m3
e An assessment with a 6B starter layer has been undertaken.

e Where present the 0.3m Class 6B starter layer has been assumed to have the following
parameters:

— Bulk unit weight, y of 20kN/m?
— Angle of shearing resistance, ¢ of 40°
— Effective cohesion, ¢’ of OkPa

e The highest embankment height has been analysed, based on long section/cross sections
from drawing 229100548-MMD-0100-RE-M3-C-2002. The dimensions of the embankment
have also been taken from this drawing.

e The increase in stress for each layer was calculated using Newmark’s method [7].

e The depth of the compressible layer considered has been taken as the depth at which the
effective vertical stress due to the embankment load is 20% of the effective overburden
stress as recommended by IS EN 1997-1:2005 (Eurocode 7) [8].

e No settlement is assumed to take place in the Greenore Point Group bedrock.
e The self-settlement of the fill at the maximum embankment height has been calculated.

2.5.3 Embankment settlement results

Table 2.8 provides a summary of the estimated settlement for the embankment.

Table 2.8: Summary of estimated settlement

Immediate settlement (mm) Consolidation settlement Fill self-settlement  Total settlement (mm)
(mm) (mm)

<72 <70 <14 <156

2.6 Re-use of materials

The site won material from cuttings has the potential for re-use where appropriate, including for
the embankment and landscape fill.
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Excavations may encounter Made Ground, Glacial Till - Macamore Clay and Greenore Point
Group Amphibolite. Site won material is anticipated to be predominantly Class 1 or 2 general fill
material.

The cutting to facilitate the access road between the lorry park at the north east of the site and
the port was constructed after the initial analysis of earthworks and material reuse. No
investigation has been undertaken to identify the material that is present on the slopes of the
cutting, or in the associated spoil heap. Aerial photography shows the spoil heap to be present
north of the cutting, to the east of the lorry park. Due to the time that the spoil heap has been
exposed, it is likely that the fines have migrated through the material through percolation of
rainfall, moisture contents will be variable and the material will be highly heterogeneous and not
suitable for reuse. Therefore, there is less fill available for reuse than originally expected.

The anticipated re-use of materials discussed below is based on the results of the scheme
ground investigations and is in accordance with the Specification for Road Works, Series 600
[10].

2.6.1 Topsoil

The topsoil should be sampled, tested and classified in accordance with BS 3882:2015 [11] to
determine if suitable for re-use.

2.6.2 Made Ground

A high-level estimation indicates that 5920m? of Made Ground may be available from the
cutting, with an additional 372m? likely to be available due to removal of existing surfacing and
soft estate in At Grade areas, balancing ponds and Made Ground from beneath the
embankment footprint.

This material is expected to comprise existing road formation and other heterogenous material
and is therefore presumed to comprise non-compliant material.

Due to its heterogeneity, the remaining Made Ground may be suitable as Class 4 landscape fill
or should be classed as non-compliant material should landscape fill not be required.
2.6.3 Glacial Till - Macamore Clay

A high-level estimation indicates that 34634m? of Glacial Till — Macamore Clay may be available
from the cutting. An estimate of the useable of total is 90% to account for wastage during the
construction process.

26.3.1 Grading

Particle Size Distribution testing was conducted on 53 samples of Glacial Till — Macamore Clay.

The results of the PSD tests undertaken on samples of Glacial Till — Macamore Clay deposits
are shown in Figure B.1.

The PSD tests show the majority of the Glacial Till — Macamore Clay can be classified based
solely on grading as Class 2A & B with some 2C material as defined in Table 6/1 of Series 600
of the Specification for Road Works.

2.6.3.2 Compaction tests

Five compaction tests were undertaken on the Glacial Till - Macamore Clay.

The results of the compaction tests are shown in Figure B.2.
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The results show the Glacial Till - Macamore Clay has an optimum moisture content range of
18-25%.

2.6.3.3 Moisture condition value

5 Moisture Condition Value (MCV) tests were undertaken on the Glacial Till - Macamore Clay.
The results of the MCV tests are shown in Figure B.3.

The MCV tests showed a wide range values, with an acceptable MCV range of 8-13.

2.6.3.4 Natural moisture content

147 moisture content tests were undertaken in the Glacial Till - Macamore Clay.
The typical natural moisture content was observed to be 18-26%, with a range from 3-45%.

The Moisture Content Lower Acceptability Limit (LAL) has been defined by the 10% air voids
line and the Moisture Content Upper Acceptability Limit (UAL) has been defined by 90%
maximum dry density.

The acceptable moisture content range for the Glacial Till - Macamore Clay has been derived
as 18-25%. The typical natural moisture content, 18-26%, falls slightly wet of the acceptable
range. It is estimated from moisture content testing that 68% of natural material would fall within
the acceptable moisture content range, however this is sample dependent, and testing will be
required on the excavated material.

Therefore, some of the Glacial Till - Macamore Clay material may be suitable for reuse without
processing, however it should be noted that a large proportion of material tested (32%) fell
outside the acceptable moisture content limits. See also discussion related to swelling below.

2.6.35 Swelling

Glacial Till — Macamore Clay can exhibit swelling once rehydrated, which has significant
implications for the handling, control and placement of the material when used as a fill. In
addition, suction measurements on recompacted samples show high initial negative porewater
pressures which play a crucial role in embankment stability [12]. When Glacial Till — Macamore
Clay is compacted below its in situ moisture content, it exhibits swelling and fracturing when
water is added, and this locally reduces suction. Swelling and loss of suction can cause
instability of embankments.

Appropriate limits of moisture content of the Glacial Till - Macamore Clay will be imposed for
reuse on site, given in Table 2.9. Moisture content testing of the Glacial Till - Macamore Clay is
required during time of excavation and during compaction if it is to be reused on site. The
vertical deflection (swelling and settlement) of the Glacial Till - Macamore Clay is also required
to be monitored during construction.

2.6.3.6 Conclusion

The classification and compaction requirements determined for compliant earthworks materials
are detailed in Table 2.9.

Due to the known issues with swelling in the Macamore Clay, great care must be taken in the
handling and long-term monitoring of this material when used as a fill — water content of the
Glacial Till — Macamore Clay must be measured at time of excavation and during compaction if
reused on site.
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Table 2.9: Glacial Till - Macamore Clay re-use compliance

Material General material ~ Typical Material properties required for acceptability

description use

17 of 104

Compaction Class
requirements

Property  Defined and
tested in

Compliance Limits

. Lower Upper
accordance with:
F“;astic Limit BS 1377: Part 2 - - Using Specification for oA or 28
(*0) Road Works — Tab 6/4 or _
Water BS 1377: Part 2 18 or in situ moisture Compaction  Method 1 except for (potentially

Content (%)

Glacial Till - Wet or Dry Cohesive General Fill

content, whichever is
higher

requirement:

25

materials with liquid limit 2C)
greater than 50,

determined by BS 1377 :
Part 2, only tamping or

grid rollers shall be used.

Macamore Clay  Material Undrained

Shear
strength of
remoulded
material
(kPa)

50

MCV

13
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2.6.4 Greenore Point Group

It is not anticipated that the Greenore Point Group bedrock will be encountered during
excavation so this stratum has not been assessed for re-use.
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3 Structures

3.1 Introduction
Three major structures are proposed as part of the N25 Rosslare Europort Access Road:

e The B1 Ballygerry Underbridge (Ballygerry Overbridge OBH226C) carries the proposed N25
mainline across the Waterford to Rosslare Harbour railway line at Ch 954.

e The B2 Access Underpass carries the proposed N25 mainline across the Rosslare Harbour
Wastewater Treatment Plant.

e The B3 Greenway Underpass carries the proposed N25 mainline across the proposed
Rosslare to Rosslare Europort Greenway route at Ch 1050.

Three minor structures are proposed as part of the N25 Rosslare Europort Access Road:
e Drainage Culvert C1 will cross under the proposed N25 mainline at Ch 695.

e Drainage Culvert C2 will cross under the proposed access to attenuation pond 2 at mainline
Ch 700.

e Attenuation tank present under the shared pedestrian/cyclist facility and verge at
approximate chainage Ch. 1425-1500.
3.2 Characteristic geotechnical parameters

The geotechnical parameters for design have been derived in the Detailed Design Ground
(Phase 5) Investigation Report (229100548-MMD-0600-RE-RP-C-0003) [3] and have been
provided in Table 3.2 below.

Table 3.1: Characteristic geotechnical parameters

Stratum Y (kN/m3) D (°) ¢’ (kPa) cu (kPa) UCS (MPa)
Cohesive Made 17 24 0 50 -

Ground

Granular Made 17 32 0 - -

Ground 19 (sat)

Glacial Till - 20 26 1 50 + 4z -

Macamore Clay

Greenore Point 23 46* 170* - 1.8

Group - Amphibolite

* Based on Hoek Brown criterion

3.3 Design ground models

The ground models for the structures are summarised in Table 3.2 to Table 3.8.

Table 3.2: Ground Model B1 - North side abutment and wingwalls

Geology Description Top Level
(mAOD)

Topsoil Brown, slightly sandy slightly gravelly SILT 10.41 to 11.00

Made Ground Stiff, brown, slightly sandy slightly gravelly CLAY, brick, concrete. 10.01

(only in BH115) Sand is fine to coarse. Gravel is fine to coarse and sub-angular
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Geology Description Top Level
(mAQOD)
Glacial Till Firm brown, slightly sandy slightly gravelly CLAY. Sand is fine to 8.91 to 10.65
coarse. Gravel is fine to coarse, sub-angular to sub-rounded
Greenore Point Very weak to moderately strong, brown Amphibolite with schistose 4.38
Group (bedrock)* fabric.
* Greenore Point Group was only encountered in BHG117
Table 3.3: Ground Model B1 - South side abutment and wingwalls
Geology Description Top Level
(mAQOD)

Made Ground

Stiff, brown, slightly sandy slightly gravelly CLAY, brick, concrete.
Sand is fine to coarse. Gravel is fine to coarse and sub-angular

11.27t0 12.71

Glacial Till

Firm, dark brown, slightly sandy slightly gravelly CLAY. Sand is fine
to coarse. Gravel is fine to coarse, sub-angular to sub-rounded

10.07 to 12.65

Greenore Point Very weak to moderately strong brown Amphibolite with schistose 3.87t06.70
Group (bedrock) fabric.
Table 3.4: Ground Model B2 - North side abutment and wingwalls
Geology Description Top Level
(mAQOD)

Made Ground
(possible railway
embankment fill)

Stiff, brown, slightly sandy slightly gravelly CLAY, brick, concrete.
Sand is fine to coarse. Gravel is fine to coarse and sub-angular

11.27t0 12.71

Glacial Till

Firm, dark brown, slightly sandy slightly gravelly CLAY. Sand is fine
to coarse. Gravel is fine to coarse, sub-angular to sub-rounded

10.07 to 12.65

Greenore Point Very weak to moderately strong brown Amphibolite with schistose 3.87t06.70
Group (bedrock) fabric.
Table 3.5: Ground Model B2 - South side abutment and wingwalls
Geology Description Top Level
(mAOD)

Made Ground
(possible
embankment fill)

Stiff, brown, slightly sandy slightly gravelly CLAY, brick, concrete.
Sand is fine to coarse. Gravel is fine to coarse and sub-angular

11.27 t0 11.37

Topsoil *

Topsoil

9.781t09.94

Glacial Till

Firm, dark brown, slightly sandy slightly gravelly CLAY. Sand is fine
to coarse. Gravel is fine to coarse, sub-angular to sub-rounded

9.38 to 10.27
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Geology Description Top Level
(mAQOD)
Greenore Point Very weak to moderately strong brown Amphibolite with schistose 3.87
Group (bedrock) fabric
(RC120 only)
* Topsoil was only encountered in BH121 and BH122 located to the south of site away from the railway
embankment

Table 3.6: Ground Model B3

Geology Description Top Level
(mAOD)
Glacial Till Soft to stiff, dark brown, slightly sandy slightly gravelly CLAY. Sand 11.14 to 16.50
is fine to coarse. Gravel is fine to coarse, sub-angular to sub-
rounded
Greenore Point Very weak to moderately strong brown Amphibolite with schistose 4.38106.70

Group (bedrock)* fabric

* Level from exploratory holes near bridge B1 as the exploratory holes within the B3 area terminated before
proving bedrock. A geophysical profile from the 2021 Ground Investigation indicates the rockhead may be at
approximately 1 to 4.5mAOD.

Table 3.7: Ground Model C1

Geology Description Top Level
(mAOD)
Glacial Till Soft to stiff, dark brown, slightly sandy slightly gravelly CLAY. Sand 9.26 to 11.59
is fine to coarse. Gravel is fine to coarse, sub-angular to sub-
rounded
Greenore Point Very weak to moderately strong brown Amphibolite with schistose 4.381t06.70
Group (bedrock)* fabric
* Level from exploratory holes near bridge B1 as the exploratory holes within the C1 area terminated before the

bedrock. A geophysical profile from the 2021 Ground Investigation indicates the rockhead may be at
approximately -1 to -2mAQOD.

Table 3.8: Ground Model C2

Geology Description Top Level
(mAOD)
Glacial Till Soft to stiff, dark brown, slightly sandy slightly gravelly CLAY. Sand 9.26 to 11.59
is fine to coarse. Gravel is fine to coarse, sub-angular to sub-
rounded
Greenore Point Very weak to moderately strong brown Amphibolite with schistose 4.381t06.70
Group (bedrock)* fabric
* Level from exploratory holes near bridge B1 as the exploratory holes within the C2 area terminated before the

bedrock. A geophysical profile from the 2021 Ground Investigation indicates the rockhead may be at
approximately -1 to -2mAQOD.
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3.4 B1Ballygerry Underbridge (Railway Overbridge OBH226C)

The proposed B1 Ballygerry Underbridge (Railway Overbridge OBH226C) is a fully integral
single span structure. The deck consists of precast prestressed concrete beams with an in situ
infill concrete deck, made integral with a flexible support piled abutment. The abutment walls
and wingwalls are reinforced soil walls.

The bridge deck will be supported by a flexible support piled abutment. The abutment consists
of a single row of continuous flight auger or bored cast in place piles transitioning into concrete
columns, which will be sleeved within the retained depth of the soil panel walls to prevent soil-
structure interaction with the reinforced soil structure. The beams will be supported on an
abutment crossbeam that will be made integral with the bridge deck and columns.

The piles are proposed to have a 0.7m diameter with a spacing of 2.4m.

This section of the report discusses the design approach undertaken for the following external
stability verification checks on the piled foundations:

e Pile axial capacity
e Soil structure interaction (including pile lateral capacity)
e Pile group settlement

3.4.1 Pile axial capacity

34.1.1 Single pile axial capacity

The axial capacity of individual pile has been calculated in accordance with BS 8004:2015 [13]
using partial factors for the STR and GEO limit state as defined in NA to IS EN 1997-1:2005 [8].

The axial capacity of each bored pile has been calculated based on the following formula:
Ree = Rpx + Ry
Where:

Rexk is the characteristic ultimate compressive resistance of an individual pile
Rbk is the characteristic base resistance of the pile
Rs:k is the characteristic shaft resistance of the pile

Due to the shallow rock level, approximately 5.8m below ground level, the pile will require a rock
socket into the Greenore Point Group. Any resistance from the soil above the rock has been
ignored for the axial capacity.

The shaft resistance for rock, Qg, was calculated using each of the equations below taken from
Table 54.8 of the ICE Manual of Geotechnical Engineering [14] and multiplied by the surface
area of the pile shaft, As. The characteristic value/method of determining Qs was then adopted
for the design.

Qs = 0.33 (quc)0.5
Qs =0.210 0.25 (quc)0.5
Qs =0.22 (quc)0.6
Qs = 0.45 (quc)0.5
Qs = 0.375 (quc)0.515

Qs = a B (quc)
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Where:

quc is unconfined compressive strength
a is the adhesion factor
B is the rock socket side friction factor

Pile ultimate base capacity, Q,,,,,, has been taken as the unconfined compressive strength of
the rock.

A model factor has been applied in accordance with NA to IS EN 1997-1:2005 to determine the
shaft and base resistance.
3.4.1.2 Pile group capacity

The pile group axial capacity has been calculated in accordance with BS 8004:2015 [13] using
partial factors for the STR and GEO limit state as defined in NA to IS EN 1997-1:2005 [8].

The design value of the ultimate compressive resistance of a pile group Rg;oup,cq iS Calculated
from:

Rgroup,c,d = min (Rsum,c,d; Rblock,c,d; Rrow,c,d)
Where:

Rsum.c.a 1S the sum of the ultimate compressive resistances of all the individual piles
Rpiock c.a iS the ultimate compressive resistance of a block that encloses the pile group
Ry ow.ca 1S the ultimate compressive resistance of a row of piles within that block.

The sum of the ultimate compressive resistances of the individual piles Ry, .4 iS calculated
from:

j=n
Roumea = Z (RC,d)j
=

Where:
(Rc,d)]_ is the design value of the ultimate compressive resistance of pile

n is the total number of piles in the group

The ultimate compressive resistance of the block that encloses the pile group Ryjock c.q iS
calculated from:

Rptockca, = (Ko X 07, X tang X Ag X Spiper) + (Ng X 0 X Ap)

Where:

K, is the soil’s at-rest earth pressure coefficient

o'y is the average vertical effective stress over the side of the block

@ is the soil's angle of shearing resistance

Ag is the total side area of the block (i.e. perimeter of the block x pile length)
Spiock 1S @ shape factor

N, is a bearing coefficient

Ap is the total base area of the block (i.e. width x breadth of the block)

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
Mott MacDonald Restricted



Mott MacDonald | N25 Rosslare Europort Access Road 24 of 104
Detailed Design Geotechnical Design Report (Phase 5)

3.4.2 Soil Structure Interaction

The substructure and piled foundations are classified as flexible support abutments, where the
deck is supported on flexible piles or columns, in accordance with PD 6694-1: 2011+A1:2020,
incorporating Corrigendum C1:January 2022 and C2: July 2023.

The geotechnical analysis of the piled foundation has been undertaken using Geosolve’s
WALLAP V6.06 by applying forces to the abutment to represent the thermal expansion and
contraction movement, dq, of the bridge deck. The analysis has been continued until the depth
of soil influenced by the abutment movement, H’, and d’«¢ output values were the same as the
input values, as described in Annex A of PD 6694-1 +A1:2020. This analysis has been
undertaken to derive earth pressures at the back of the abutment wall and the subgrade
reaction down the pile for the structural team to use in their structural analysis.

Given the piles/columns will be enclosed in sleeves within the reinforced soil block to allow them
to flex without displacing the surrounding soil, it has been assumed that only the end screen
which is attached to the end of the deck and the piles below the sleeve will move into the fill.

The soil stiffness for granular soils has been derived as a function of the soil strain, using the
method in Annex A of PD 6694-1:2011+A1:2020 and multiplied by 1.5 to take into account the
strain ratcheting from repeated thermal cycling. A minimum effective mean stress, om, of 50kPa
has been used in this derivation to ensure the soil stiffness would not be underestimated at
shallow depths.

The design bending moments and shear forces in the piles have been derived from the
structural model, using the earth pressures and subgrade reaction from the WALLAP models as
described above. Further comparison between the structural model and WALLAP models has
been undertaken using the design bending moments and shear forces, to check agreement
between the WALLAP and structural models.

The WALLAP models have also been used to determine the pile length required to provide
resistance to the lateral actions and assess the design bending moments and shear forces
along the piles to inform the reinforcement design.

3.4.3 Pile settlement

The pile group settlement has been estimated using the empirical pile-group settlement ratio,
(Rge), in accordance with Section 55.5.2 in the ICE Manual of Geotechnical Engineering [14].

0.29
se = pras !t

0.5 1
R;.(upper bound) = = 1+ 3_R)n

0.17

R1.35 n

Ri.(lower bound) =

Where:
R is the pile group aspect ratio
n is the number of piles in the group

The pile group settlement, W, in accordance with Section 55.5.2 in the ICE Manual of
Geotechnical Engineering is:

W = Rse X W
Where:
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Ws is the single pile settlement

The settlement of single piles in rock has been estimated using the Pells and Turner method
where the load is carried by rock socket skin friction [15]:

Y
BE,
Where:
Q is the total load carried by the pile head
L, is an influence factor
B is the diameter of the socket
E, is the deformation modulus of the rock mass surrounding the shaft

3.4.4 Design assumptions

The design assumptions for the analyses of the abutment pile groups have been summarised
below:

e The pile arrangement for the abutments and piers used in the analyses is taken from the
general arrangement drawings 229100548-MMD-1700-RE-DR-C-2003 - 2005.

e Both drained and undrained analyses have been undertaken.

e Soil structure interaction analysis has been undertaken using the iterative method explained
in Section 3.4.2, using a peak angle of shearing resistance for the granular fill behind the
abutment of 45°. The earth pressures behind the abutment and the subgrade reaction
modulus of the soil down the pile were provided to the structures team to use in their models.

e The thermal expansion of the deck has been applied at the level of the bridge deck neutral
axis.

e The pile row has been modelled as a wall in WALLAP.

e The soil surrounding the sleeved section has been modelled as void in WALLAP with no
earth pressure applied to the piled abutments and associated positive and negative
surcharges to account for the weight of the soil.

e The second WALLAP stage changes the stiffness of the piled section of the ‘wall’, to model
the difference in stiffness between the abutment columns and piles.

e The deck has been modelled in WALLAP as a prop and moment restraint.

e The WALLAP model follows the proposed construction sequence, with fill behind the
abutment walls before deck construction.

e One axial check has been undertaken for both the north and south abutments, due to the
similar loading and ground conditions, assuming the worst case rock head level from the
limited ground investigation data.

e An axial pile group check has been undertaken based on the calculation for coarse soils as
the pile has a rock socket.

3.4.5 Design summary

3.4.5.1 Pile group axial capacity

The results of the group axial capacity checks for both abutments are presented in Table 3.9.
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Table 3.9: Pile group axial capacity results

Pile length Design Pile group axial capacity (kN) Degree of utilisation
(m) combination Sum of individual Resistance as
piles row/block
DA1-C1 69,588 266,369 58%
18.52
DA1-C2 42,305 213,095 72%
3.4.5.2 Pile group settlement

The results of the pile group settlement analysis are presented in Table 3.10.

Table 3.10: Pile group settlement results

Total settlement
(mm)

<10

3.4.5.3 Abutment — pile load effects

The structures team have confirmed that the proposed reinforcement has been designed and
can accommodate the individual pile axial and flexural load effects.

3.5 B2 Access Underpass

B2 Access Underpass is a fully integral single span structure. The deck consists of precast
prestressed concrete beams with an in-situ infill concrete deck. The abutments are reinforced
concrete spread foundations. The wingwalls are reinforced soil with precast concrete wall
facing. The deck crosses the access road at a 29° skew. The overall clear span length between
the faces of the abutment walls is 7.5m.

3.5.1 General

This section of the report discusses the design approach undertaken for the following external
stability verification checks on the shallow foundations.

e Bearing resistance

e Sliding resistance

e Settlement

Bearing and sliding resistance calculations have been undertaken using partial factors for the
STR and GEO limit state as defined in NA IS EN 1997-1:2005.

3.5.2 Bearing resistance

35.21 Drained conditions

For drained conditions, the following equation has been used to calculate the ultimate bearing
resistance:

R ! . 12514 .
Yl ¢'Nebescic + q'Ngbgsgiq + 0.5y'B'Ny by s, i,
Where:

R is the ultimate bearing resistance of the foundation
A’ is the effective area of the foundation
¢’ is the effective cohesion of the soil below the foundation level
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q' is the design effective overburden pressure at the level of the foundation base
y' is the effective unit weight of the soil below the foundation level

B' is the effective width of the foundation

N are the bearing capacity factors with subscripts for ¢, g and y

s are the shape factors of the foundation base with subscripts for ¢, g and y

i are the load inclination factors with subscripts for c, g and y

b are the base inclination factors with subscripts for ¢, g and y

3.5.2.2 Undrained conditions

For undrained conditions, the following equation has been used to calculate the ultimate bearing
resistance:

R
Yo (m + 2)cybescic +q

Where:

R is the ultimate bearing resistance of the foundation

A' is the effective area of the foundation

¢, is the undrained shear strength of the soil below foundation level
b, is the base inclination factor

s. is the shape factor of the foundation base

i, is the load inclination factor

q is the overburden pressure at the level of the foundation base

3.5.3 Sliding resistance

3.53.1 Drained conditions

For drained conditions, the following equation has been used to calculate the ultimate sliding
resistance, Ry:

Rd = V’d *tan 5
Where:
V', is the effective permanent vertical load of the foundation
¢ is the angle of base friction
3.5.3.2 Undrained conditions

For undrained conditions, the following equation has been used to calculate the ultimate sliding
resistance, R;:

Ry =4 ¢,
Where:
A is the effective area of the foundation
¢, is the undrained shear strength of the soil below the base
3.5.4 Design assumptions

The design assumptions for the analyses of the spread foundations have been summarised
below:

e The geometry of the foundations used in the analyses has been taken from the appropriate
general arrangement drawings 229100548-MMD-1700-RE-DR-C-2103 - 2104.
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e The design friction angle, ¢ 4, used in the sliding resistance calculations was taken as the
design constant volume angle of shearing resistance, ¢'cv.d , based on the foundation being
constructed of cast in situ concrete as recommended by IS EN 1997-1:2005.

e For the settlement estimate, the depth of the compressible layer considered has been taken
as the depth at which the effective vertical stress due to the foundation load is 20% of the
effective overburden stress as recommended by IS EN 1997-1:2005.

e The settlement of the overconsolidated clays (Glacial Till — Macamore Clay) has determined
using a simplified non-linear settlement method of calculation with reference to O’Brien et al.
[16].

e For the non-linear settlement calculation, a starting Eu/cu of 300 has been used based on
0.1% strain.

e An upper and lower bound settlement calculation has been undertaken to give a range of
settlement and spring stiffnesses.

e For bearing capacity check, the groundwater level has conservatively been assumed at 2m
BGL, which is equivalent to 8mAOD.

e A 1.4m layer of Class 6N fill beneath the foundation has been accounted for to provide
adequate bearing resistance. The following properties have been assumed for the Class 6N
Fill: unit weight, ybuk of 20N/m3, effective angle of shearing resistance, ¢’ of 36°, effective
cohesion, ¢’ of OkN/m?Z.

e A bearing resistance check has been undertaken taking into account a 2:1 (v:h) load spread
through the Class 6N fill layer on the Glacial Till below.

3.5.5 Design summary

3.55.1 Bearing failure results

The results of the bearing analyses for the spread foundations are presented in Table 3.11.

Table 3.11: Bearing failure results

Abutment Design Maximum Bearing Bearing Degree of utilisation
combination pressure (kPa) resistance (kPa) (%)

North DA1l-C1 482 1141 (drained) 42
DA1-C2 513 379 (drained) 74

South DA1-C1 576 1088 (drained) 53
DA1-C2 461 506 (drained) 91

3.5.5.2 Sliding failure results

The results of the sliding analyses for the spread foundations are presented in Table 3.12.

Table 3.12: Sliding failure results

Abutment Design Resultant Horizontal Sliding resistance Degree of
combination Force (kN) (KN) utilisation (%)
North DA1-C1 6917 14543 (drained) 48
DA1-C2 5487 9224 (drained) 59
South DA1-C1 7534 13501 (drained) 56
DA1-C2 6602 8517 (drained) 70
3.55.3 Spread foundations — settlement

The results of the settlement analyses for the spread foundations are presented in Table 3.13.
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Table 3.13: Settlement results
Total settlement (mm)
<11

3.6 B3 Greenway Underpass

B3 Greenway Underpass is a precast UAN box section. The wingwalls are reinforced earth
retaining panels. The UAN box section spans the proposed greenway at 0° skew. The overall
span length is 4m.

3.6.1 General

This section of the report discusses the design approach undertaken for the following external
stability verification checks on the box section.

e Bearing resistance
e Sliding resistance
e Settlement

Bearing and sliding resistance calculations have been undertaken using partial factors for the
STR and GEO limit state as defined in NA IS EN 1997-1:2005.

3.6.2 Bearing resistance

3.6.2.1 Drained conditions

For drained conditions, the following equation has been used to calculate the ultimate bearing
resistance:

R
Y ¢'Nbscic + q'Nybgsqiq + 0.5Y'B'N, b, s, iy,

Where:

R is the ultimate bearing resistance of the foundation

A' is the effective area of the foundation

¢' is the effective cohesion of the soil below the foundation level

q' is the design effective overburden pressure at the level of the foundation base
y' is the effective unit weight of the soil below the foundation level

B' is the effective width of the foundation

N are the bearing capacity factors with subscripts for ¢, g and y

s are the shape factors of the foundation base with subscripts for ¢, g and y

i are the load inclination factors with subscripts for c, g and y

b are the base inclination factors with subscripts for ¢, g and y

3.6.2.2 Undrained conditions

For undrained conditions, the following equation has been used to calculate the ultimate bearing
resistance:

R
T (m + 2)cybescic +q

Where:
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R is the ultimate bearing resistance of the foundation

A' is the effective area of the foundation

¢, is the undrained shear strength of the soil below foundation level
b, is the base inclination factor

s. is the shape factor of the foundation base

i is the load inclination factor

q is the overburden pressure at the level of the foundation base

3.6.3 Sliding resistance

Due to the arrangement of the box and surrounding embankment fill, by inspection the box will
not fail in sliding.

3.6.4 Design assumptions

The design assumptions for the analyses of the box section have been summarised below:

e The geometry of the box section used in the analyses has been taken from the appropriate
general arrangement drawings 229100548-MMD-1700-RE-DR-C-2203 - 2204.

e The bearing check has been cautiously undertaken assuming a 2m length of the structure,
which is the distance between the joints.

e Two sets of loads have been analysed — symmetric and asymmetric. The asymmetric loads
include braking loads which creates eccentricity. Only the worst case results have been
included in the results table below.

e For the settlement estimate, the depth of the compressible layer considered has been taken
as the depth at which the effective vertical stress due to the foundation load is 20% of the
effective overburden stress as recommended by IS EN 1997-1:2005.

e The settlement of the overconsolidated clays (Glacial Till — Macamore Clay) has determined
using a simplified non-linear settlement method of calculation with reference to O’Brien et al.
[16].

e For the non-linear settlement calculation, a starting Euv/cu of 300 has been used based on
0.1% strain.

e An upper and lower bound settlement calculation has been undertaken to give a range of
settlement and spring stiffnesses.

e For bearing capacity check, the groundwater level has conservatively been assumed at the
2m BGL, equivalent to 10mAQOD.

3.6.5 Design summary

3.6.5.1 Bearing failure results

The results of the bearing analysis for the box section are presented in Table 3.14.

Table 3.14: Bearing failure results

Design Maximum Bearing Bearing Degree of utilisation
combination pressure (kPa) resistance (kPa) (%)
356 (undrained) 61
DA1-C1 216 .
1416 (drained) 15
283 (undrained) 64
DA1-C2 181 .
866 (drained) 21
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3.6.5.2 Settlement
The results of the settlement analyses for the box section are presented in Table 3.15.
Table 3.15: Settlement results

Total settlement (mm)
<5

3.7 C1 Drainage Culvert

C1 drainage culvert is a precast buried box section. The wingwalls are precast concrete walls.
Culvert C1 will cross under the proposed N25 Rosslare Europort Access Road at a skew of
20°and run for a length of 36m.

3.7.1 General

This section of the report discusses the design approach undertaken for the following external
stability verification checks on the box section.

e Bearing resistance
e Sliding resistance
e Settlement

Bearing and sliding resistance calculations have been undertaken using partial factors for the
STR and GEO limit state as defined in NA IS EN 1997-1:2005.

3.7.2 Bearing resistance

3.7.2.1 Drained conditions

For drained conditions, the following equation has been used to calculate the ultimate bearing
resistance:

R . ’ . 1! .
Y ¢'Nebescic + q'Ngbgsgiq + 0.5v'B'N, by s, i,

Where:

R is the ultimate bearing resistance of the foundation

A' is the effective area of the foundation

¢' is the effective cohesion of the soil below the foundation level

q' is the design effective overburden pressure at the level of the foundation base
y' is the effective unit weight of the soil below the foundation level

B’ is the effective width of the foundation

N are the bearing capacity factors with subscripts for ¢, g and y

s are the shape factors of the foundation base with subscripts for ¢, g and y

i are the load inclination factors with subscripts for c, g and y

b are the base inclination factors with subscripts for ¢, g and y

3.7.2.2 Undrained conditions

For undrained conditions, the following equation has been used to calculate the ultimate bearing
resistance:
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R
T = (m+ 2)cyb.sqi. +q

Where:

R is the ultimate bearing resistance of the foundation

A' is the effective area of the foundation

¢, is the undrained shear strength of the soil below foundation level
b, is the base inclination factor

s. is the shape factor of the foundation base

i, is the load inclination factor

q is the overburden pressure at the level of the foundation base

3.7.3 Sliding resistance

Due to the arrangement of the box and surrounding embankment fill, by inspection the box will
not fail in sliding.

3.7.4 Design assumptions

The design assumptions for the analyses of the box section have been summarised below:

e The geometry of the box section used in the analyses has been taken from the appropriate
general arrangement drawings 229100548-MMD-1700-RE-DR-C-2303 - 2304.

e The bearing check has been undertaken cautiously assuming a 2m length of the structure,
which is the distance between the joints.

e Two sets of loads have been analysed — symmetric and asymmetric. The asymmetric loads
include braking loads which creates eccentricity. Only the worst case results have been
included in the results table below.

e For the settlement estimate, the depth of the compressible layer considered has been taken
as the depth at which the effective vertical stress due to the foundation load is 20% of the
effective overburden stress as recommended by IS EN 1997-1:2005.

e The settlement of the overconsolidated clays (Glacial Till - Macamore Clay) has determined

using a simplified non-linear settlement method of calculation with reference to O’Brien et al.

[16].

e For the non-linear settlement calculation, a starting Eu/cu of 300 has been used based on
0.1% strain.

e An upper and lower bound settlement calculation has been undertaken to give a range of
settlement and spring stiffnesses.

e For bearing capacity check, the groundwater level has conservatively been assumed to be at

the foundation level 7.75mAQOD.
3.7.5 Design summary

3.75.1 Bearing failure results

The results of the bearing analysis for the culvert are presented in Table 3.16.

Table 3.16: Bearing failure results

Design Maximum Bearing Bearing Degree of utilisation
combination pressure (kPa) resistance (kPa) (%)
380 (undrained) 57
DAl1-C1 215 .
873 (drained) 25
DA1-C2 170 288 (undrained) 59
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Design Maximum Bearing Bearing Degree of utilisation
combination pressure (kPa) resistance (kPa) (%)
526 (drained) 32

3.75.2 Settlement

The results of the settlement analyses for the box section are presented in Table 3.17.

Table 3.17: Settlement results

Total settlement (mm)

<5

3.8 C2 Drainage Culvert

C2 Drainage Culvert is a precast buried box section. The wingwalls are precast concrete walls.
Culvert C2 will cross under the proposed the attenuation pond 2 access road at a skew of 10°
with a span of 2.1m.

3.8.1 General

This section of the report discusses the design approach undertaken for the following external
stability verification checks on the box section.

e Bearing resistance
e Sliding resistance
e Settlement

Bearing and sliding resistance calculations have been undertaken using partial factors for the
STR and GEO limit state as defined in NA IS EN 1997-1:2005.

3.8.2 Bearing resistance

3.8.2.1 Drained conditions

For drained conditions, the following equation has been used to calculate the ultimate bearing
resistance:

R
Y ¢'Nbscic + q'Nybgsqiq + 0.5Y'B'N, b, s, iy,

Where:

R is the ultimate bearing resistance of the foundation

A' is the effective area of the foundation

¢’ is the effective cohesion of the soil below the foundation level

q' is the design effective overburden pressure at the level of the foundation base
y' is the effective unit weight of the soil below the foundation level

B' is the effective width of the foundation

N are the bearing capacity factors with subscripts for ¢, g and y

s are the shape factors of the foundation base with subscripts for ¢, g and y

i are the load inclination factors with subscripts for c, g and y

b are the base inclination factors with subscripts for ¢, g and y
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3.8.2.2 Undrained conditions

For undrained conditions, the following equation has been used to calculate the ultimate bearing
resistance:

R .

yiie (m+ 2)c,b.s.i. +q
Where:

R is the ultimate bearing resistance of the foundation

A' is the effective area of the foundation

¢, is the undrained shear strength of the soil below foundation level
b is the base inclination factor

s. is the shape factor of the foundation base

i, is the load inclination factor

q is the overburden pressure at the level of the foundation base

3.8.3 Sliding resistance

Due to the arrangement of the box and surrounding embankment fill, by inspection the box will
not fail in sliding.

3.8.4 Design assumptions
The design assumptions for the analyses of the box section have been summarised below:

e The geometry of the box section used in the analyses has been taken from the appropriate
general arrangement drawings 229100548-MMD-1700-RE-DR-C-2403 - 2404.

e The bearing check has been undertaken cautiously assuming a 2m length of the structure,
which is the distance between the joints.

e Two sets of loads have been analysed — symmetric and asymmetric. The asymmetric loads
include braking loads which creates eccentricity. Only the worst case results have been
included in the results table below.

e For the settlement estimate, the depth of the compressible layer considered has been taken
as the depth at which the effective vertical stress due to the foundation load is 20% of the
effective overburden stress as recommended by IS EN 1997-1:2005.

e The settlement of the overconsolidated clays (Glacial Till — Macamore Clay) has determined
using a simplified non-linear settlement method of calculation with reference to O’Brien et al.
[16].

e For the non-linear settlement calculation, a starting Euv/cu of 300 has been used based on
0.1% strain.

e An upper and lower bound settlement calculation has been undertaken to give a range of
settlement and spring stiffnesses.

e For bearing capacity check, the groundwater level has conservatively been assumed to be at
the foundation level 7.60mAQOD.

e The bearing check has been undertaken assuming a 0.2m thickness of granular fill beneath
the foundation, assuming a 2:1 (v:h) load spread to the underlying Glacial Till — Macamore
Clay.

3.8.5 Design summary

3.85.1 Bearing failure results

The results of the bearing analysis for the culvert are presented in Table 3.18.

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
Mott MacDonald Restricted



Mott MacDonald | N25 Rosslare Europort Access Road 35 of 104
Detailed Design Geotechnical Design Report (Phase 5)

Table 3.18: Bearing failure results

Design Maximum Bearing Bearing Degree of utilisation
combination pressure (kPa) resistance (kPa) (%)
384 (undrained) 82
DA1l-1 315 )
916 (drained) 34
291 (undrained) 91
DA1-2 263 .
551 (drained) 48

3.8.5.2 Settlement

The results of the settlement analyses for the box section are presented in Table 3.19.

Table 3.19: Settlement results
Total settlement (mm)
<10

3.9 Reinforced soil wing walls

The global stability of the reinforced soil wing walls of structures B1 Ballygerry Underbridge
(Railway Overbridge OBH226C) and B2 Access Underpass has been analysed.

A typical mass concrete levelling pad is proposed below the facing of the reinforced soil wing
walls. The levelling pad acts solely to keep the wall facings level and is not designed to provide
any structural/geotechnical support. The role of the walls is to provide stability of the
embankment underneath the underbridges.

The contractor is to undertake detailed design of the reinforced soil walls, including additional
internal and external stability verification checks, these are outlined as follows:

e Bearing and overturning resistance

e Underlying soil punching failure

e Forward sliding resistance

e Settlement of the reinforced soil wing walls
e Internal stability

e Compound stability

3.9.1 Design methodology

The global stability assessment has been undertaken in accordance with the following
standards and guidance documents:

e IS EN 1997-1:2005+A1:2013 — Eurocode 7: Geotechnical design — Part 1: General rules

e IS EN 1997-1:2004/NA:2015 — Irish National Annex to Eurocode 7: Geotechnical design —
Part 1: General rules

In Table NA.1 the Irish National Annex to Eurocode 7 Part 1 permits the designer to choose
between Design Approaches 1, 2 or 3 for analysis of the STR and GEO limit states. In this
case, Design Approach 1 has been adopted for the overall stability assessment as defined in IS
EN 1997-1:2005+A1:2013. For partial factors on actions, soil parameters and resistance for
slopes and overall stability, the values in Eurocode 7 Part 1 are recommended for use. Design
Approach 1 as defined in this standard comprises two design combinations, Design
Combination 1 (DA1 C1) comprises the application of elevated partial factors to increase
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permanent and variable actions and partial factors of unity to material strengths (soil
parameters), whereas Design Combination 2 (DA1 C2) comprises the application of partial
factors to reduce soil parameters, reduced partial factors to increase variable actions and partial
factors of unity to permanent actions.

IS EN 1997-1:2005+A1:2013 specifies the allocation of partial factors on actions or the effects
of actions for structural and geotechnical limit states for DA1-1 and DA1-2. These are
summarised below as:

e DA1C1:A1 “+” M1 “+” R1
e DALC2: A2 “+” M2 “+” R1

3.9.2 Method of analysis

The stability modelling was undertaken based on limit equilibrium principles using the
GeoStudio Slope/W software package, using the Morgenstern Price method of failure analysis
which considers both moment and force equilibrium.

The overall stability of the sections has been analysed to verify that the design effects of
actions, Egq, are equal to or lower than the design resistance, Rq, to those actions:

Ed < Rd

This can also be expressed using the degree of utilisation: Eq/Rd (expressed as a percentage).
The design is considered unacceptable if degree of utilisation is >100%.

In the global stability analyses, the reinforced soil body has been modelled as a ‘high strength’
material to ensure that the critical slip surface does not pass through the body of the reinforced
soil.

Three sections have been chosen for analysis; these are:

e Section 1: B1 - greatest height of reinforced soil block, 5.196m, with an additional slope
directly above of height 2.146m with gradient 18°

e Section 2: B1 - reinforced soil block, 3.51, with tallest slope height above block - height
3.88m with gradient 18°

e Section 3: B2 - greatest height of reinforced soil block, 7.42m. No slope above.

Note that slope gradients quoted are those in a direction perpendicular to the alignment of the
wall, rather than the perpendicular to the main carriageway.

A variable uniformly distributed load of 20kPa has been modelled up to the crest of the slope for
the reinforced soil wing walls to represent the traffic loading on the carriageway. A variable
uniformly distributed load of 10kPa has also been modelled along the slope to the edge of the
reinforced soil wing walls. Sensitivity to the presence or otherwise of the latter surcharge where
it is above the reinforced soil block was checked, and the case with it in place was found to be
critical.

The stability analyses consider an assumed phreatic surface, and a pore pressure ratio, ru
above this line. As outlined in the ICE Manual of Geotechnical Engineering the acceptable
range of ry in cohesive slopes is 0.1 to 0.3 as described by Farrar 1978 [5]. For the embankment
fill (likely to comprise reworked Glacial Till behind the reinforced soil block), a ry value of 0.1 has
been used above groundwater level to represent partial saturation above the piezometric line.

The length of geotextile reinforcement (L) was initially assumed to be 0.7 times the height of the
retaining wall (H), this can be represented as L/H = 0.7.
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Each section was analysed with L/H = 0.7 as an initial estimate Where this did not provide
sufficient resistance to failure, the geotextile reinforcement length was increased to find that
required to give an adequate design.

3.9.3 Design assumptions

The assumptions adopted for the analyses of the reinforced soil wing walls have been
summarised below:

e The geometry of the reinforced soil section used in the analyses has been taken from the
appropriate general arrangement drawings and 3D model.

e The design groundwater level is taken as 2m below the existing ground level based on
information provided by Technical Acceptance Report B1 (229100548-MMD-1700-RE-RP-C-
0006-P1) and Technical Acceptance Report B2 (229100548-MMD-1700-RE-RP-C-0007-P1).

e A 1.06m thickness of road construction next to the wall at B2 has been included. The road
has been assumed to have a unit weight 21kN/m3 and characteristic angle of shearing
resistance, ¢’ of 36°.

e The reinforced soil block has been modelled as a high strength material in Slope/W with unit
weight 20kN/m3.

e Backfill behind and above the reinforced soil blocks has been assumed to comprise imported
Class 2 fill, adopting the soil parameters defined in Section 2.3.2. This is considered to be a
conservative assumption given that some or all of the backfill, particularly at the sections of
greatest retained height, is likely to comprise Class 6N or 6P structural backfill associated
with the bridges.

e No material is assumed to be present in front of the reinforced soil block.
e No granular layer has been assumed below the reinforced soil block.

e The base of the reinforced soil block has cautiously been assumed to be at the proposed
ground level (carriageway level where relevant) in front of the wall.

3.9.4 Results of Slope/W analysis and discussion

The initial phase of analysis indicated that in each case, the drained scenario under DA1-C2
was the most critical. This was the model therefore chosen for sensitivity analysis. The results of
the sensitivity analysis are shown in Table 3.20 with the minimum required L/H and its
respective utilisation shown in Bold.

Table 3.20: Sensitivity Analysis of Critical Sections

Section L/H Utilisation Reference
(Drained DA1-C2)
Section 1 1 94% Figure A.32
Section 2 15 90% -

1 99% Figure A.33
Section 3 1 84% -

0.9 87% Figure A.34

Another critical scenario was identified for Section 3, which involves the short-term case prior to
build up of the carriageway during construction. Analysis was conducted for this scenario in the

undrained case with L/H = 1.25, with excavation below the finished carriageway level, and led to
a utilisation of 99% under DA1-C2. This analysis is shown in Figure A.35.

Based upon the results of this analysis, it was assumed that the sections taken from B1 would
be stable in the undrained case with a 0.5m unplanned excavation. This is because the
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undrained 1.06m excavation scenario has a significantly lower utilisation than the drained
scenario with the existing ground. The assessment of this short-term condition assumes that
any excavation below proposed ground level in front of the wall will have a sufficiently short
duration that drained, effective stress conditions do not develop in the clay soils. If this cannot
be ensured, the Contractor’s design will be required to consider the proposed construction
sequence, and may, for example, require the reinforced soil block to be founded at the level of
the base of the excavation.

A summary of the minimum required cross section width of the reinforced soil block and hence
geotextile lengths is shown in Table 3.21

Table 3.21 Minimum required Lengths of Geotextile Reinforcement

Section Height of reinforced soil wing Length of minimum required
wall (m) geotextile reinforcement (m)

Section 1 5.2 5.2

Section 2 35 35

Section 3 7.4 9.3

The results of this global stability analysis show the minimum geotextile length of identified
critical cross sections. The Contractor is to undertake additional internal and external stability
verification checks as mentioned above. The Contractor is to design the reinforced soil walls
and confirm there are no additional critical cross sections. The Contractor may find that it is
possible to reduce the length of the reinforcements required in some cross-sections by
undertaking analysis of further sections.

3.10 Attenuation tank

The attenuation tank is present under the shared pedestrian/cyclist facility and verge, at the
base of the cutting, at approximate mainline chainage Ch. 1425-1500. The depth to the top of
the tank varies between approximately 0.72 and 2.92m below proposed ground level. The
attenuation tank assessment has been undertaken following the guidance in CIRIA C737 [18].

3.10.1 General

This section of the report discusses the design approach undertaken for the following external
stability verification checks for the attenuation tank.

e Bearing resistance

e Sliding resistance

e Settlement and heave
e Flotation

e Structural verification
e Slope stability

3.10.2 Bearing resistance

Due to the arrangement of the tank and the structure being lighter than the soil that will be
removed, by inspection the tank will not fail in bearing.

3.10.3 Sliding resistance

Due to the arrangement of the tank and surrounding material, by inspection the tank will not fail
in sliding.
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3.10.4 Settlement and heave

Due to the excavation in Glacial Till - Macamore Clay to the attenuation tank founding level
there is a possibility that heave will occur at the base of the excavation. There may also be
settlement recovering some of this heave once the attenuation tank and the material on top of
the tank has been placed.

The settlement analyses were undertaken using the software Settle3, version 5.022, produced
by RocScience [17]. Settle3 is a software tool modelling ground conditions in 3 dimensions,
used for the prediction of vertical settlements and time-dependent consolidation under
foundations or embankments. Modelling can be staged, and time dependent consolidation
analyses can be performed for user-defined intervals.

For the purpose of this analysis, the my method using 3D mean stress has been adopted for the
prediction of settlement.

The coefficient of volume compressibility has been derived from one-dimensional consolidation
tests and SPT ‘N’ values, as described in the Detailed Design Ground Investigation Report
(229100548-MMD-0600-RE-RP-C-0003) [3]. The residual coefficient of volume compressibility
used for the heave and reload calculations has been taken from the reloading curve of the one-
dimensional consolidation tests.

The heave and settlement analyses have been undertaken in separate Settle3 models, with the
net load applied at the level of the base of the excavation.

3.10.5 Flotation

Following the guidance in CIRIA C737 [18] a flotation check has been undertaken as the
groundwater may be close to ground surface level. For the flotation assessment, the
groundwater level has been assumed as being at ground level.

3.10.6 Slope stability

Following the guidance in CIRIA C737 [18] a slope stability analysis has been undertaken, given
the tank is to be placed at the toe of the cutting at the north of the site.

The overall stability of the cutting has been analysed based on limit equilibrium principles using
the GeoStudio Slope/W [2] software package. The analyses were undertaken using the
Morgenstern-Price analysis type, considering both moment and force equilibrium.

The overall stability of the cutting has been analysed to verify that the design effects of actions,
Eq, are equal to or lower than the design resistance, R4, to those actions:

Ed < Rd

This can also be expressed using the degree of utilisation: E4/Rq4 (expressed as a percentage).
The design is considered unacceptable if degree of utilisation is >100%.

The partial factors are applied directly by the Slope/W software based on the selected Design
Combination. DAL C1 applies a partial factor of 1.35 on soil unit weight where unfavourable and
1.00 where favourable. These are automatically applied by the Slope/W software to parts of the
slip which predominantly provide a driving action and a restoring action respectively.

It is considered that the most likely failure can reasonably be modelled as a circular failure plane
and that the failure mechanism will be controlled by material strength properties and not by any
geological discontinuities.
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The stability analysis considers an assumed phreatic surface, and a pore pressure ratio, ru,
above this line. As outlined in the ICE Manual of Geotechnical Engineering [4], the acceptable
range of ru for cuttings in cohesive slopes is 0.1-0.3 as described by Farrar 1978 [5]. For the
Glacial Till — Macamore Clay, an ru value of 0.1 has been used above groundwater level to
represent partial saturation above the piezometric line.

Analysis has been undertaken to show the degree of utilisation of the cutting before attenuation
tank installation. Analysis is then undertaken with the tank in place to assess the resisting force
required to be provided by the geocellular units and hence the loading on the units required to
be resisted.

3.10.7 Design assumptions

The design assumptions for the analyses of the attenuation tank have been summarised below:

e The geometry of the attenuation tank used in the analyses has been taken from the
appropriate general arrangement drawings.

e A heave assessment has been undertaken to estimate potential heave following excavation
of the Glacial Till — Macamore Clay to allow for installation of the tank. This uses the
excavation function in Settle3.

e For the settlement assessment, the depth of the compressible layer considered has been
taken as the depth at which the effective vertical stress due to the foundation load is 20% of
the effective overburden stress as recommended by IS EN 1997-1:2005.

e For the settlement assessment, the net load has been applied at the level of the base of the
tank. The net load takes into account the permanent load of the soil and tank only and
assumes that no vehicle or other heavy loading will be present on the tank for an extended
period of time.

e In the heave/settlement assessment, the groundwater level has been assumed to reduce
from the future ground level to the base of the attenuation tank excavation.

e The analysis assumes that the excavation to install the attenuation tank is undertaken after
the cutting has been excavated and that any heave from the cutting excavation will have
occurred prior to the excavation for the attenuation tank.

e Following the guidance in CIRIA C737 [18] a structural verification has been undertaken.
This has informed the horizontal and vertical pressures that the tank will need to withstand
structurally.

— Two chainages have been analysed, Ch1430 and Ch1490, to analyse the effects of the
minimum and maximum overburden thickness.

— Although only a cycleway and verge is proposed above the tank, the analysis assumes a
conservative use as a public highway, with cars and HGVs, with a uniform loading of
10kPa applied in the vertical structural verification, in accordance CIRIA C737.

— In addition to the uniform load, the following loads have been applied:

o Accidental case: Analyses include Load Model 1 and SV80 vehicles on top of the tank,
to account for heavy vehicles coming off the road onto the cycleway/verge area

o ULS case: Analysis includes Load Model 3 (using a SV196 vehicle) on the road
perpendicular to the area of the tank

o SLS case: Analysis only includes a uniform loading of 10kPa on top of the tank to
represent cycleway and maintenance loading

— The lateral structural verification includes active earth pressures including those from the
cutting slopes required to be resisted by the tank.

— The soil has been assumed competent with a 2(v):1(h) load spread, in accordance with
CIRIA C737.
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— A site importance classification factor of 2 has been used, in accordance with CIRIA
C737.

— A dynamic factor of 1 or 1.25 has been used depending on overburden thickness, in
accordance with CIRIA C737.

e The final design will be completed by the contractor and will be dependent on various factors
including the proposed attenuation tank units and anticipated construction loading. Based
on the Classification Factor of 2, a minimum of Category 2 checking — checking by an
independent team within the same organisation — will be required in accordance with Table
3.2 of CIRIA C737.

e Design assumptions, including the Classification Factor, are to be confirmed by the
contractor as part of their detailed design of the attenuation tank.

e In the slope stability assessment, the attenuation tank is assumed to be present from the
proposed ground level to the depth shown in the general arrangement drawings.

e In the slope stability assessment, the attenuation tank is modelled with very low strength with
a defined point slip surface radius to allow for the slip to pass through the tank.

3.10.8 Design summary

3.10.8.1 Settlement and heave

The results of the settlement and heave analyses for the tank are presented in Table 3.22.

Table 3.22: Settlement results
Heave (mm) Total displacement (mm)
<35 <-15 (heave)

The results from this analysis show there is initially heave after the attenuation tank excavation.
After the tank is placed and fill added on top there is settlement, however due to the tank and fill
weight being less than the soil removed, the net displacement is upwards (heave).

3.10.8.2 Structural verification

The minimum required lateral and vertical capacities of the attenuation tank units are presented
in Table 3.23. It should be noted that the load derived in Section 3.10.8.4 should also be taken
into consideration in addition to those in Table 3.23.

Table 3.23: Required lateral and vertical strength

Case Vertical (kPa) Lateral (kPa)
Accidental 196 98

ULS 222 170

SLS 60 54

3.10.8.3 Flotation

The results of the flotation analysis for the tank are presented in Table 3.24. These indicate an
adequate resistance to flotation with groundwater at future ground level.

Table 3.24: Flotation results
Degree of Utilisation

98%
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3.10.8.4 Attenuation tank cutting stability analysis results

The results of the cutting stability analysis incorporating the tank are summarised below in Table
3.25.

The maximum pressure required that the attenuation tank is required to withstand from the
slope is 208kPa (ULS Set C). For a minimum 1.2m deep tank (from ground level to base of
tank) this is the maximum value of the pressure distribution required to provide a 125kN/m run
resisting force as determined in the analyses.

Table 3.25: Slope stability analysis results

Design Combination Condition Utilisation Reference
DAl-1 Undrained 35% Figure A.38
Drained 61% Figure A.36
DA1-2 Undrained 32% Figure A.39
Drained 67% Figure A.37
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4 Strengthened Earthworks

The assessment of the reinforced soil wing walls associated with the bridges is discussed in
Section 3.9. The detailed design of these walls will be undertaken by the contractor.

The wing walls are designated as structures in accordance with DN-STR-03001 ‘Technical
Acceptance of Road Structures on Motorways and Other National Roads’ and are associated
with structures B1 and B2. Requirements for their design have been defined in the Technical
Acceptance Reports (TARS) for the associated structures. As such Strengthened Earthwork
Appraisal Forms have not been included in this report and reference should be made to the
relevant TARs.
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5 Drainage

Not required.
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6 Pavement Design, Subgrade & Capping

6.1 General

The new carriageway will be constructed on existing ground, generally on Made Ground or
Glacial Till - Macamore Clay, at grade or in a cutting and on an embankment across the site.

A summary of CBR recommendations for each material along the Scheme is provided below.

6.2 Made Ground

A total of 14 TRL Dynamic Cone Penetrometer (DCP) tests were undertaken in the Made
Ground. The penetration rate was converted into a nominal CBR value using the method
described in Tl DN-PAV-03021 (Pavement & Foundation Design) [19].

Tests DCP06 to DCP20 were undertaken in Made Ground, alongside the current Ballygerry Link
Road.

The DCP tests in the Made Ground were undertaken to a maximum depth of 0.923m. The
penetrations rates show a large variation across the depth tested, but generally show a slight
decrease with depth. The CBR values range from 6.1% to 27.7%, with an average CBR value of
16%. The wide range and inconsistency of results reflects the variable nature of the Made
Ground which includes clay and sand with cobbles.

6.3 Glacial Till - Macamore Clay

A total of seven TRL Dynamic Cone Penetrometer (DCP) tests were undertaken in the Glacial
Till — Macamore Clay. The penetration rate was converted into a nominal CBR value using the
method described in TIl DN-PAV-03021 (Pavement & Foundation Design) [19].

DCPO01 — DCPO05 were undertaken west of the existing link road in Glacial Till - Macamore Clay.
DCP21 and DCP 22 were undertaken north of the site, adjacent to the proposed cutting.

The DCP tests in the Glacial Till - Macamore Clay were undertaken to a maximum depth of
0.925m. The penetration rates show a large variation across the depth tested, but generally
show a slight decrease with depth. The CBR values range from 5% to 14.1%, with an average
CBR value of 9.7%.

A total of five laboratory CBR tests were undertaken on samples of the Glacial Till - Macamore
Clay at a range of moisture contents. The results generally show an increase in moisture
content correlates to a decrease in CBR value.

The typical natural moisture content for the Glacial Till —- Macamore Clay was observed to be
between 18 and 26% (see Section 2.6.3.4). The CBR test results at this range of moisture
contents correspond to CBR values ranging from 1.6% -13.5%.

Equilibrium CBR values have also been determined in accordance with Section 3 of DN-PAV-
03021 using upper quartile values derived for plasticity index and Appendix C in the Transport
and Road Research Laboratory (TRRL) Laboratory Report 1132 [20].

Based on the ground and groundwater conditions described in the scheme GIR [3] it has been
assessed that there is a low water table (groundwater at least 2m below sub-grade level) and
that average construction conditions will be achieved.
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Using a plasticity index of 26% for the Glacial Till — Macamore Clay gives a CBR of 4% for thin
and thick layered construction pavement. A thin pavement is defined as 300mm thick. A thick
pavement is defined as 1200mm thick with 650mm of capping, more typical of motorway
construction [20].

6.4 Summary

Based on the assessment of CBR for the likely sub-grade conditions to be encountered during
construction, it is recommended that a CBR of 4% is used throughout for in situ and
recompacted materials.

This value accounts for local variations that have been identified in both the geology that are
expected to be encountered (varied thickness and composition) and the direct and indirect CBR
measurements. The lowest of the in-situ CBR values and equilibrium CBR values has been
taken as the design value.

During construction, the Contractor should ensure that the formation is well drained and
protected from the adverse effects of moisture content increase and site traffic.

The formation shall be tested to confirm that the sub-grade value of CBR is at least 4%. Should
soft spots be identified, the material at the surface will be removed and replaced with suitable
Class 1 or Class 2 material.

Where soft spots are identified, the thickness removed will typically be to the level of the
formation where CBR is proven to exceed 4%.

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025
Mott MacDonald Restricted

46 of 104



Mott MacDonald | N25 Rosslare Europort Access Road 47 of 104
Detailed Design Geotechnical Design Report (Phase 5)

7 Assessment of Potential Contamination

7.1 Summary of contamination testing

A ground investigation (Gl) was undertaken on site by OBC Geotechnical Limited between 13
July and 26" August 2021. The purpose of the investigation was to confirm ground conditions
along the proposed road alignment and to establish the nature, condition and depth of Made
Ground/ reclaimed land, superficial deposits and bedrock that would impact on the proposed
alignment. The Gl was also undertaken to determine the geotechnical and chemical properties
of the materials encountered to inform the design of the scheme, with respect to contamination
and concrete aggressivity.

In relation to geo-environmental sampling, soil chemical analysis was undertaken on twelve
samples taken from across the site during the Gl; one sample from within Topsoil, two from the
Made Ground and the remaining nine from within the Glacial Till - Macamore Clay. The results
of the soil chemical analysis were screened against criteria for ‘Commercial’ and ‘Public Open
Space (Park)’ land use types. Eight of these soil samples were subjected to leachate analysis;
one from within Topsoil, two from Made Ground and the remaining five from the Glacial Till —
Macamore Clay. The results of leachate chemical analysis were screened against
Environmental Quality Standards (EQS) for Coastal and Transitional Waters and EU Drinking
Water Regulations (2014).

Results of the soil and leachate chemical analysis and further information on contamination
testing are presented in the Contaminated Land Risk Assessment (CLRA) [21].

7.2 Summary of Contaminated Land Risk Assessment

The results of the CLRA recorded no exceedances for soil samples against either screening
criteria, therefore the overall risk to end users from on site soils is considered to be Very Low.
In addition, visual evidence of asbestos was not noted during the ground investigation and no
asbestos was detected during screening of soil samples.

In relation to controlled waters, the leachate testing presented a small number (14 total) of
heavy metal and inorganic contaminant exceedances including copper, nickel, lead, zinc, iron,
and hexavalent chromium at seven locations across the site. It is feasible that these
exceedances may be associated with historical and present-day agricultural land use and also
potentially with the use of road infrastructure in the area. However, the soil samples did not
record any contaminant exceedances and no other potential sources of contamination have
been identified through borehole logs or photographs. Therefore, these exceedances are not
considered to be representative of the overall site conditions, nor are they considered to
represent a hotspot of contamination.

Furthermore, the nearest surface water feature is greater than 100m from the site and the
groundwater aquifer has been classified as being unproductive except for local zones. The
proposed end use of the site is for a road and railway bridge which is not considered to result in
a significant change to existing site conditions. Moreover, most locations where leachate
exceedances were identified are where the associated soils are proposed to be removed from
the site during constriction (e.g. at TP01, TP03, TP04, TPO5 & TP06) which will eliminate the
potential contaminant source and break the pollutant linkages. Therefore, the risk to controlled
waters is considered to be Low.

A foundation works risk assessment is not considered necessary for the site despite piling being
proposed for the scheme. This is because Made Ground is not anticipated at the proposed
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piling location which is north and south of the railway overbridge. In addition, a poor
groundwater aquifer lies beneath the site and as the piles are not anticipated to create a
contaminant pathway, the risks are considered to be Low.

7.3 Waste classification

A HazWasteOnline™ waste classification assessment has been carried out on 12 soil and
sediment samples, all of which returned a non-hazardous result (EWC code 17 05 04).
Therefore, it is assumed that these materials would have a non-hazardous waste classification
should they require disposal off-site. This analysis has considered the waste classification of soll
assuming the material is homogenous and does not contain readily discernible pieces of a
material which would be classified as asbestos or coal tar. Any waste soils which contain readily
discernible pieces of a material which would be classified as a hazardous waste would be a
mixed waste and would need to be described as such. The presence of a hazardous waste
within the soil would mean that the whole volume of soil would be classified as hazardous
waste. Further treatment, such as removal of visible asbestos pieces may be sufficient to
reclassify the waste as non-hazardous.

Additional information relating to waste classification and the HazWasteOnline™ report can be
found in the CLRA document [21].
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8 Ground Treatment

Section 2.4 considers the re-use of material.
The embankment is proposed to include a 300mm thick starter layer of Class 6B material.

During construction, the formation shall be tested to confirm that the sub-grade value of CBR is
at least 4% with an undrained shear strength of at least 50kPa. Should soft spots be identified,
the material at the surface will be removed and replaced with suitable Class 1 or Class 2
material. Where soft spots are identified, the thickness removed will typically be the level of the
formation where CBR is proven to exceed 4% and an undrained shear strength of 50kPa.

Standard Earthworks Details (229100548-MMD-0600-RE-DR-C-2202 — 2204 and 229100548-
MMD-0600-RE-DR-C-2101 - 2107) are provided in Appendix C.
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9 Geotechnical Risk Register

50 of 104

The risk assessment is qualitative, and the various threats are assessed using the following

criteria:

e Cost;

e Programme;

e Reputation;

e Health and Safety; and
e Environment.

Potential geotechnical hazards identified in association with the scheme are summarised in the
risk register presented in Table 9.5. The risk is assessed by interaction of an Impact Index and
Likelihood Index, shown in Table 9.1 and Table 9.2 respectively. Table 9.3 is the Risk Matrix,
which shows the actual risk level, rated from “Severe” (maximum risk level) to “Negligible”
(minimum risk level). Table 9.4 shows the designers actions based on the risk level.

Table 9.1: Impact Classification

Impact Reputation (R) Cost (C) Programme Health and Environmental (E)
P) Safety (H&S)
1 Very Negligible Negligible Negligible Negligible Negligible
Low effect on
programme
2 Low Significant 1% Budget 5% effect on Minor injury Minor environmental
programme incident
3 Medium  Serious 10% Budget 12% effect on Major injury Environmental incident
programme requiring management
input
4 High Threat to future 20% Budget 25% effect on Fatality Environmental incident
work and Client programme leading to prosecution
relations or protestor action
5 Very Threat to business 50% Budget 50% effect on Multiple fatalites ~ Major environmental
High survival and programme incident with
credibility irreversible effects and

threat to public health
or protected natural
resource

Table 9.2: Likelihood Classification

Likelihood Probability
1 Negligible / Improbable <1%
2 Unlikely / Remote > 1%
3 Likely / Possible > 10%
4 Probable > 50%
5 Very Likely / Almost Certain > 90%
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Table 9.3: Risk Matrix

Impact
1 2 3 4 5

1 N N N
2 N N A
3

o3 N A H
<

T 4 N A

=

Table 9.4: Designers Action

Risk Product Risk Level Description Action by Designer

(IxL)

l1to4 N Negligible None

5t09 A Acceptable Check that risks cannot be further reduced by simple

design changes

10to 12 H High Amend design to reduce risk or seek alternative option.

_ Severe Only accept option if justifiable on other grounds
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Table 9.5: Geotechnical Risk Register

Hazard Consequence Impact  Likelihood Current Risk Potential Control Measures Impact Likeli Residu
Risk Type hood al Risk
Variability of Variable ground conditions could 4 3 H C,P Designer has assessed the 4 2 A
excavated material result in variations in properties reusability of excavated soils
that may be non-compliant, and based on ground investigation
the volume of reusable material information.
may be less than anticipated. Appropriate Limits of use will be
Increased volumes of imported defined in the Series 600
material may be required. Specification Appendices
Contractor to verify design
assumptions with regular
compliance testing.
Options for treatment of non-
compliant material to be
considered.
Reused Glacial Till—  Embankment instability. 4 3 H C, P, Geotechnical testing to be 4 2 A
Macamore Clay H&S, R undertaken on material prior to
exhibits swelling and compaction to ensure stability of
loss of suction embankment fill
Excavated material Increased quantities of waste / 3 2 A C, PR Designer to assess the 3 1 N
and surfaces wet materials. reusability of excavated soils
degrade on Waterlogged material difficult to based on ground investigation
exposure to rain handle. information.
Shallow slip failures in Contractor to verify design
stockpiles. assumptions with regular
compliance testing.
Contractor to protect excavated
surfaces and minimise
stockpiling.
Protect necessary stockpiling
from degradation by appropriate
sealing / shaping.
Ground conditions Possible failure of temporary 3 3 A C, P, Contractor to confirm ground 3 2 A
and geotechnical excavations, earthworks, surface H&S, R conditions on site are as

parameters differ
from reported

deformation, structural damage.

expected.
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Hazard Consequence Impact Likelihood Current Risk Potential Control Measures Impact Likeli Residu
Risk Type hood al Risk
Use of appropriate design
parameters in detailed design
based on site wide and specific
Gl data.
Presence of Potential low CBR values at 3 3 A C, P, Contractor to confirm ground 3 2 A
soft/loose material at ~ formation level of proposed H&S, R conditions on site are as
formation level of highway construction could expected.
new road make it unsuitable for road Design CBR to account for
construction construction. variability.
Soft/weak ground to be
excavated and replaced with
suitable fill.
Ground and Possible failure of earthworks, 4 3 H C, P, Contractor to confirm ground 4 2 A
groundwater surface deformation, structural H&S, R conditions on site are as
conditions and damage. expected.
geotechnical Use of appropriate design
parameters differ parameters in detailed design
from reported based on site wide and specific
leading to Gl data.
empankment and Assessment of both drained and
Cuttlng failure undrained cases has been
.resultlng from . undertaken.
inadequate design Removal of weak ground below
embankments where necessary.
Seepage in Possible perched groundwater in 3 3 A C, P, Seepages to be dealt with where 3 2 A
excavated cutting Glacial Till - Macamore Clay H&S, R identified with specific slope
slopes layers may wash out fines, drainage connected to the toe
potentially leading to shallow slip drain.
failures and fouling toe drainage
or being deposited in the
carriageway
Higher rock head Excavations in cuttings may not 3 2 A C,P Review of appropriate piling 3 2 A

levels than
anticipated

be achievable with proposed
techniques. Piled foundations
may refuse at shallow depth.

technigues dependent on
foundation depths required.
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Hazard Consequence Impact Likelihood Current Risk Potential Control Measures Impact Likeli Residu
Risk Type hood al Risk
Redesign of foundations and cut Potential probing using rotary
slopes required open hole techniques along
cutting prior to excavation.
Potential Possible inadequate design of 4 3 H H&S, C, Ongoing groundwater 4 2 A
groundwater at cutting slopes and slope failure R monitoring prior through design
shallow depths, and construction. Incorporation
particularly within of drainage measures if
cutting necessary
Ground and Possible inadequate design of 4 3 H C, P, Undrained analysis has been 4 2 A
groundwater embankment leading to failure in H&S, R undertaken which shows an
conditions and the short-term during adequate degree of utilisation.
geotechnical construction It is recommended that vibrating
parameters differ wire piezometers are installed at
from reported the maximum embankment height
resulting in to monitor excess pore water
undrained failure of pressure and dissipation times
embankment during during construction. If pore water
construction, pressures are high, then hold
especially in Glacial periods or staged construction
Till - Macamore should be implemented to allow
Clay the pore pressure to dissipate
before placing the next stage of fill
material.
It is recommended that the
embankment is built in consistent
stages along a suitable length of
embankment (rather than rapid
construction of a small stretch of
embankment)
Relict shear Potential to be reactivated when 3 3 A C,P, No evidence of these features in 3 2 A
surfaces loaded or excavated. H&S, R  scheme ground investigations.

May lead to excavation and
cutting instability.

Inspect cutting/excavated surfaces
when excavating for shear
surfaces.
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Hazard Consequence Impact Likelihood Current Risk Potential Control Measures Impact Likeli Residu
Risk Type hood al Risk
Contractor designed ~ Possible inadequate design of 4 3 H C,P, Appropriate design parameters 4 2 A
reinforced soil walls  'einforced soil walls leading to H&S, R  and conditions to be provided to
failure and structural damage. Contractor

Review and independent checking

of Contractor design and

assumptions
Contractor designed ~ Possible inadequate design of 4 3 H C, P, Appropriate design parameters 4 2 A
attenuation tank attenuation tank leading to H&S, R  and conditions to be provided to

failure, surface
settlement/deformation and
structural damage.

Contractor

Review and independent checking
of Contractor design and
assumptions

*H&S: Health and Safety, E: Environment, C: Cost, P:Programme, R:Reputation
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10 Specification Appendices

The Series 600 Earthworks Specification Appendices covering the geotechnical elements of the
works are included in Appendix E. The relevant specification appendices for the scheme are
listed below.

e 1/5 Testing to be Carried Out by the Contractor
e 6/1 Requirements for Acceptability and Testing of Earthworks Materials
e 6/2 Requirements for Dealing with Class U2 Unacceptable Material

e 6/3 Requirements for Excavation, Deposition, Compaction (Other Than Dynamic
Compaction)

e 6/5 Geotextiles used to Separate Earthworks Materials

e 6/6 Fill to Structures, Fill Above Structural Foundations and Fill Below Structural Foundations
e 6/7 Sub-Formation and Capping and Preparation and Surface Treatment of Formation

e 6/8 Topsoiling, Grass Seeding and Turfing

e 6/9 Earthwork Environmental Bunds, Landscape Areas, Strengthened Earthworks and
Reinforced Soil Structures

e 6/11 Swallow Holes and Other Naturally Occurring Cavities and Disused Mine Workings
e 6/12 Instrumentation and Monitoring
e 6/13 Soil Treatment with Lime and/or Hydraulic Binders and Ground Improvement

The Series 1600 Specification Appendices covering the piling and embedded retaining walls are
included in Appendix E. The Series 1600 Specification Appendices shall be read in conjunction
with TII Publication ‘Specification for Road Works Series 1600 — Piling and Embedded Retaining
Walls'. The relevant specification appendices for the scheme are listed below.

e 1/5 Testing to be Carried Out by the Contractor
e 16/1 Requirements for Piling and Embedded Retaining Walls
e 16/3 Bored Cast-in-Place Piles

e 16/4 Bored Piles Constructed using Continuous Flight Augers and Concrete or Grout
Injection through Hollow Auger Stems

e 16/8 Non-Destructive Methods for Testing Piles
e 16/9 Static Load Testing of Piles
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11 Instrumentation and Monitoring

Full details of the proposed instrumentation and monitoring is detailed in the Scheme-wide
Specification. The relevant appendices are:

e Appendix 6/12: Instrumentation and Monitoring
e Appendix 16/1: Requirements for Piling and Embedded Retaining Walls
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12 Maintenance Requirements

Requirements for geotechnical asset maintenance shall be in accordance with current Tll and
Wexford County Council procedures for national highways.
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A. Slope Stability Outputs

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025



Mott MacDonald | N25 Rosslare Europort Access Road
Detailed Design Geotechnical Design Report (Phase 5) Page 61 of 105

Figure A.1: Cutting - existing north slope - drained - DA1-2

20— Road o Port
Roundabout

Road to N25 Ballygillane
Roundabout

10 20 30 40 50 60
Distance (m)
Color | Name Slope Stability Material Model | Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Weight | Cohesion | Friction | (°) Surface Ruin
(kN/m?) | (kPa) Angle (°) PWP
. Glacial Til - Macamore Clay | Mohr-Coulomb 20 1 26 0 0.1 | Yes
(drained)
. Glacial Til - Macamore Clay | Mohr-Coulomb 20 1 26 0 1 No
(drained) (below gwl)
. Greenore Point Group Bedrock (Impenetrable) 1 No
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Figure A.2: Cutting — proposed north slope —drained - DA1-2
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Color |Name Slope Stability Material Model | Unit | Effective | Effective | Phi-B | Piezometric |Ru | Include
Weight | Cohesion |Friction |[(?) | Surface Ruin
(kN/m?) | (kPa) Angle () PWP
[0] |Glacial Till-Macamore Clay | Mohr-Coulomb 20 1 % 0 0.1 | Yes
(drained)
[I] | Glacial Till-Macamore Clay | Mohr-Coulomb 20 1 2% 0 1 No
(drained) (below gwl)
[l | Greenore Point Group Bedrock (Impenetrable) 1 No
I

Page 62 of 105



Mott MacDonald | N25 Rosslare Europort Access Road
Detailed Design Geotechnical Design Report (Phase 5)

Figure A.3: Cutting — proposed south slope —drained - DA1-2

Color | Name Slope Stability Material Model | Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Weight | Cohesion | Friction |(°) Surface Ruin
(kN/m) | (kPa) Angle (°) PWP
. Glacial Till - Macamore Clay | Mohr-Coulomb 20 1 26 0 0.1 | Yes
(drained)
. Glacial Till - Macamore Clay | Mohr-Coulomb 20 1 26 0 1 No
(drained) (below gwl)
- Greenore Point Group Bedrock (Impenetrable) 1 No
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Figure A.4: Cutting — proposed north slope —undrained - DA1-2

S

=,
g,

T

L

F 7
7

Color | Name Slope Stability | Unit C-Datum | C-Rateof | C-Maximum | Datum Piezometric | Ru | Include
Material Model | Weight | (kPa) Change (kPa) (Elevation) | Surface Ruin
(kN/m?) ((kN/m?)/m) (m) PWP
|:| Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 16.27 0.1 |Yes
(cutting) (undrained)
. Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 16.27 1 No
(cutting) (undrained) (below gwl)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
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Figure A.5: Cutting — proposed south slope - undrained - DA1-2

Color | Name Slope Stability | Unit C-Datum | C-Rate of | C-Maximum | Datum Piezometric | Ru | Include
Material Model | Weight | (kPa) Change (kPa) (Elevation) | Surface Ruin
(kN/m?) ((kN/m?)/im) (m) PWP
D Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 16.27 0.1 | Yes
(cutting) (undrained)
. Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 16.27 1 No
(cutting) (undrained) (below gwl)
. Greenore Point Group Bedrock 1 No

(Impenetrable)
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Figure A.6: Existing Small Boat Harbour — drained — characteristic —r, = 0.1

% “©
Distance
Color | Name Siope Stability Material Model |Unt | Efective |Effective |Phi-B | Piezometric |Ru |include
Weight | Cohesion | Friction () | Surface Ruin
(kNm) | (kPa) Angle () PWP
[ | Gacial Til- Macamore Ciay | Monr-Coulomb 20 1 2% 0 0.1|Yes
(draned)
[ | Gecial Til- Macamore Ciay | Mohr-Coulomb 20 1 26 0 1 No
(drained) (below gw)
Il | Greenore Point Growp Bedrock (mpenetrable) 1 No
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Figure A.7: Existing Small Boat Harbour — drained — characteristic —r, = 0.2

Distance
Cobr | Name Slope Stabiity Material Model Unt Effective | Effective | PniB | Piezometric | Ru | inchide
Weight |Cohesion |Fricton | () | Surface Ruin
(kNm”) | (kPa) Angle (%) PwP
[ [ctaca Ti-MacamoreClay | Mohr-Couombd 20 1 2 0 02 [Yes
(drained)
[l [clacia Tin- Macamore Clay | Mohv-Couombd 20 1 2% 0 1 No
(drained) (below gwi)
[l | Greenore Pont Group Bedock (Impenetradle) 1 No
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Figure A.8: Existing Small Boat Harbour — undrained - characteristic

0 10 20 30 40 50 60 70 80 90 100 110 120 130
Distance
Color | Name Slope Stabiity | Unit C-Top | C-Datum | C-Rate of C-Maximum | Datum Piezometric | Ru | Include
Material Model | Weight | of (kPa) Change (kPa) (Elevation) | Suface Ruin
(kNm?) | Layer ((kN/m?)ym) (m) PWP
(kPa)
[:| Glacial Till - Macamore Clay (cutting) S=f(datum) 20 50 4 200 145 1 0.1 | Yes
(undrained)
Glacial Till - Macamore Clay (cutting) S=f(depth) 20 50 4 200 1 No
(undrained) (below gwl) s=f(depth)
D Glacial Till - Macamore Clay (cutting) S=f(datum) 20 50 4 200 145 1 No
(undrained) s=f(datum)
. Glacial Till - Macamore Clay (embankment) S=f(depth) 20 50 4 200 1 No
(undrained) S=f(depth)
[l | Greenore Point Group Bedrock 1 No
(Impenetrable)
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Figure A.9: Small Boat Harbour proposal — drained — DA1-1

Cobr | Name Slope Stabiity Material Model unt Effective | Effective | PhiB | Piezometiic | Ru | Inchide
Weight |Cohesion |(Fricton [(9 | Surface Ruin
(kNmv) | (kPa) Angie (*) WP
[ |Glacia Tin-Macamore Clay | Mohr-Coulombd 20 1 2 ] 01 |Yes
(drained)
m Glacial Till - Macamore Clay Mohr-Coulomd 20 1 2% 0 1 No
(arained) (velow gwl)
W | Greenore Pont Group Bedrock (Impenetrable) 1 No
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Figure A.10: Small Boat Harbour proposal — undrained — DA1-1

Py
. | /| /| | | | | 1 | | 1 | | | |
L] 10 20 30 @ 50 &0 70 80 %0 100 1m0 120 130 140 150
Distance
Color | Name Slope Stability Unit CDaum | C-Top | C-Rate of C. Datum Ru [ Include
Materid Model | Weight | (kPa) of Change (kPa) (Elevation) | Surface Ruin
(kN/m?) Layer | ((kN/m?)/m) (m) WP
(kPa)
B |GecialTil- Clay (cutting) & 20 50 4 200 1 No
| elow gwi) s=f(depth)
|:] Glacial Till - Clay (cutting) 20 50 4 200 145 1 No
s=f(datum)
[ |GcacialTii- Clay 20 50 4 200 145 1 0.1 Yes
(undrained)
B | Glacial Tl - Clay ep! 20 50 4 200 1 No
(undrained) S=f(depth)
. Greenore Point Group Bedrock 1 No )
(mpendratie) Figure A.11: Small Boat Harbour

proposal —drained — DA1-2
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1.155 (DoU

L} 10 20 £ 0 50 60
Distance
Cobor | Name Slope Stability Material Model | Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Weight | Cohesion | Friction | ) Surface Ruin
(kNm?) | (kPa) Angle ) PWP
\:‘ Glacial Till - Macamore Clay Mohr-Couomb 20 1 % 0 01 |Yes
(draned)
[ | cecial Til - Macamore Clay | Mohr-Couiomb 20 1 % 0 1 No
(draned) (below gwi)
. Greenare Poirt Group Bedrock (mpenetrable) 1 No
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Figure A.12: Small Boat Harbour proposal — undrained — DA1-2

140 150
Distance
Color | Name Slope Stability | Unit C-Datum |C-Top | C-Rateof |[C Datum Ru | Include
Material Model | Weight | (kPa) of Change (kPa) (Elevaton) | Surface Ruin
(kN/m?) Layer | ((kN/m?)im) (m) PWP
(kPa)
B | GecalTil- Clay (cutting) ) ept 20 50 |4 200 1 No
(below gwi) s=f(depth)
D GhcialTill Clay (cutting) ) 20 50 4 200 145 1 No
s=f(datum)
[ |cacalin Clay ) 20 50 4 200 145 1 0.1 |Yes
(undrained)
B | GacalTi Cla ) iep 20 50 4 200 1 No
(undrained) S=f(depth)
Il | Greenae Point Goup Bedrock 1 No
(mpenetrable)
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Figure A.13: East embankment slope —imported Class 2 fill (1:2) — drained — DA1-2

Elevation (MOAD)

Road toF ulire Port
Roundabot

Distance (m)

Road 1o 25 Batyplne
Roundabout

Color | Name Slope Stability Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(kN/m®) | (kPa) Angle (°) PWP
E] 6B Starter Layer Mohr-Coudomb 20 0 40 0 01 | Yes
u Glacial Till - Macamore Clay Mohr-Couomb 20 1 26 0 01 | Yes
(drained)
., Glacial Till - Macamore Clay Mohr-Couomb 20 1 26 0 1 No
(drained) (below gwl)
. Greenore Point Group Bedrock 1 No
(Impenetrable )
. Imported Class 2 fill (drained) | Mohr-Coudomb 20 1 33 0 0.1 | Yes
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Figure A.14: East embankment slope —imported Class 2 fill (1:2) —undrained — DA1-2
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Anad 10 125 Balygtane
Roundatout

Elevation (mOAD)

Distance (m)

Color | Name Slope Stability Unit Total C-Datum | C-Rate of C-Maximum | Datum Piezometric | Effective | Effective | Phi-B | Ru | Include
Material Model Weight | Cohesion | (kPa) Change (kPa) (Ele Surf Cohesi Friction | (°) Ruin
(N/m®) | (kPa) ((kN/m*)/m) (m) (kPa) Angle (°) PWP
D 68 Starter Layer Mohr-Coulomb 20 0 40 0 0.1 | Yes
D Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 10.7 0.1 | Yes
(embankment) (undrained)
. Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 10.7 1 No
(embankment) (undrained) (below
gwl)
B | Greenore Point Group Bedrock 1 No
(Impenetrable)
[l | 'mported Class 2 fill (undrained) Undrained (Phi=0) | 20 50 0.1 |Yes
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Figure A.15; East embankment slope —reused Glacial Till - Macamore Clay fill (1:2) — drained — DA1-2

RoadtoF ubire Port
iabout

Distance (m)

Roadto 25 Bahyglene

jdatout

Clay (drained)

Color | Name Slope Stability Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model Weight | Cohesion | Friction | (°) Surface Ruin
(kN/m?) | (kPa) Angle (°) PWP
D 6B Starter Layer Mohr-Coulomb 20 0 40 0 01 | Yes
D Glacial Til - Macamore Clay Mohr-Coulomb 20 1 26 0 01 |Yes
(drained)
] | Glacial Till - Macamore Clay Mohr-Coulomb 20 1 26 0 1 No
(drained) (below gwl)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
D Reused Gacial Till - Macamore Mohr-Coulomb 20 1 25 0 01 | Yes
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Figure A.16: East embankment slope —reused Glacial Till - Macamore Clay fill (1:2) —undrained — DA1-2
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Road 1o N25 Balyplane
Roundatout

B R R O 208 8 R S B

Elevation (mOAD)

Distance (m)

Color | Name Slope Stability Unit Total C-Datum | C-Rateof |C-Maximum | Datum Piezometric | Effective | Effective | Phi-B | Ru | Include
Material Model Weight | Cohesion | (kPa) Change (kPa) (Elevation) | Surf: Coh Friction | (%) Ruin
(N/m®) | (kPa) ((kN/m*)/m) (m) (kPa) Angle (°) PWP
[] |68 sStarter Layer Mohr-Coulomb 20 0 40 0 0.1 | Yes
D Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 10.7 0.1 | Yes
(embankment) (undrained)
. Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 10.7 1 No
(embankment) (undrained) (below gwl)
Il | Greenore Point Group Bedrock 1 No
(Impenetrabie)
D Reused Glacial Til - M Clay Undrained (Phi=0) |20 50 0.1 | Yes
(undrained)
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Figure A.17: East embankment slope — Macamore Clay core with imported Class 2 fill on top (1:2) — drained — DA1-2

Roadto Futre Pot  Road to 25 Balygilane
Roundatout Roundabout

Distance (m)

Color |Name Slope Stability | Unit Effective |Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(kN/m?) | (kPa) Angle (9 PWP
D 6B Starter Layer Mohr-Couomb 20 o] 40 0 0.1 | Yes
D Glacial Till - Macamore Clay Mohr-Codomb | 20 1 26 0 0.1 | Yes
(drained)
. Glacial Til - Macamore Clay Mohr-Couomb 20 1 26 0 1 No
(drained) (below gwl)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
[ | 'mported Class 2fil (drained) | Mohr-Couomb | 20 1 33 0 0.1 Yes
[[] |ReusedGlacia Til - Macamore | Mohr-Couomb |20 1 25 0 0.1 | Yes
Clay (drained)

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025



Mott MacDonald | N25 Rosslare Europort Access Road
Detailed Design Geotechnical Design Report (Phase 5) Page 78 of 105

Figure A.18: East embankment slope — Macamore Clay core with imported Class 2 fill on top (1:2) — undrained — DA1-2
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Road to N25 Balygitane
Roundabout

Elevation (|

Distance (m)

Color | Name Slope Stability Unit Total C-Datum | C-Rate of C-Maximum | Datum Piezometric | Effective | Effective | Phi-B | Ru | Include
Material Model Weight | Cohesion | (kPa) Change (kPa) (Elevation) | Surface Cohesion | Friction (%) Ruin
(kN/m®) | (kPa) ((kN/m?*)/m) (m) (kPa) Angle (°) PWP
|:| 6B Starter Layer Mohr-Coulomb 20 0 40 0 0.1 | Yes
D Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 10.7 0.1 | Yes
(embankment) (undrained)
. Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 10.7 1 No
(embankment) (undrained) (below gwl)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
. Imported Class 2 fill (undrained) Undrained (Phi=0) |20 50 0.1 Yes
D Reused Glacial Till - Macamore Clay Undrained (Phi=0) |20 50 0.1 Yes
(undrained)
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Figure A.19: West embankment slope — Macamore Clay core with imported Class 2 fill on top (1:2) — drained — DA1-2

Color | Name Slope Stability | Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(KN/m?) | (kPa) Angle (%) PWP
[[] |eBstarter Layer Mohr-Couomb | 20 0 40 0 0.1 Yes
Glacial Till - Macamore Clay Mohr-Couomb | 20 1 26 0 0.1 Yes
(drained)
[ | Glacial Till - Macamore Clay Mohr-Codomb | 20 1 26 0 1 No
(drained) (below gwi)
[l | Greenore Point Group Bedrock 1 No
(Impenetrable)
. Imported Class 2 fill (drained) Mohr-Coudomb | 20 1 33 0 0.1 Yes
D Reused Glacial Til - Macamore | Mohr-Coudomb | 20 1 25 0 0.1 Yes
Clay (drained)
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Figure A.20: West embankment slope — Macamore Clay core with imported Class 2 fill on top (1:2) — undrained — DA1-2
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Road to Future Port

Road o N25 Balygil
Roundabout \

Roundabout

y <

/4

Distance (m)

Color | Name Slope Stability Unit Total C-Datum | C-Rate of |C-Maximum | Datum Piezometric | Effective | Effective | Phi-B | Ru | Include
Material Model Weight | Cohesion | (kPa) Change (kPa) (Elevation) | Surf: C i Friction | (°) Ruin
(KN/m?) | (kPa) ((kN/m*)/m) (m) (kPa) Angle (°) PWP
D 6B Starter Layer Mohr-Coulomb 20 0 40 0 0.1 | Yes
[:| Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 10.7 0.1 | Yes
(embankment) (undrained)
. Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 10.7 1
(embankment) (undrained) (below gwl)
. Greenore Point Group Bedrock 1
(Impenetrable)
[l | Imported Class 2 fil (undrained) Undrained (Phi=0) | 20 50 0.1
D Reused Glacial Till - Macamore Clay Undrained (Phi=0) |20 50 0.1
(undrained)
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Figure A.21: Pond 1 - P1 - South - full pond - drained - DA1-2
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Elevation (mAOD)
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¥
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Distance (m)

40

Color | Name Slope Stability | Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(kN/m?) | (kPa) Angle (°) PWP
. Appropriate soil material Mohr-Coulomb | 20 0 30 0 01| Yes
. Appropriate soil material Mohr-Coulomb | 20 0 30 0 1 No
(BGWL)
[] | GlacialTil- Macamore Clay | Mohr-Coulomb | 20 1 26 0 0.1]Yes
(drained)
|:| Glacial Til - Macamore Clay | Mohr-Coulomb | 20 1 26 0 1 No
(drained) (below gm)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
. Imported Class 2 fill (drained) | Mohr-Coulomb | 20 1 33 0 0.1 Yes
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Figure A.22: Pond 1 - P1 — South - full pond —undrained - DA1-2

> =

Elevation (mAOD)

20 30 40 50 60
Distance (m)
Color | Name Slope Stability | Unit Total C-Datum | C-Rate of | C-Maximum | Datum Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | (kPa) Change (kPa) (Elevation) | Cohesion | Friction | (°) Surface Ruin
(kN/m?) | (kPa) ((kN/m?)/m) (m) (kPa) Angle (°) PWP
. Appropriate soil material Mohr-Coulomb 20 0 30 0 0.1|Yes
. Appropriate soil material BGWL) | Mohr-Coulomb 20 0 30 0 1 No
D Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 1026 0.1|Yes
(embankment) (undrained)
. Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 10.26 1 No
(embankment) (undrained) (below
gw)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
. Imported Class 2 fill (undrained) Undrained (Phi=0) | 20 50 0.1|Yes
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Figure A.23: Pond 1 - P1 — South - dry pond - drained - DA1-2
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Elevation (mMAOD)
D = N W s WD~ DO

o
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20

30

Distance (m)

40

South

Color | Name Slope Stability | Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(kN'm®) | (kPa) Angle (°) PWP
. Appropriate soil material Mohr-Coulomb | 20 0 30 0 0.1 Yes
. Appropriate soil material Mohr-Coulomb | 20 0 30 0 1 No
(BGWL)
D Glacial Til - Macamore Clay | Mohr-Coulomb |20 1 26 0 0.1 Yes
(drained)
[l Glacial Til - Macamore Clay | Mohr-Coulomb |20 1 26 0 1 No
(drained) (below gwl)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
. Imported Class 2 fill (drained) | Mohr-Coulomb | 20 1 33 0 0.1 Yes
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Figure A.24: Pond 1 - P1 - South - dry pond - undrained - DA1-2

Elevation (mAQOD)

0 10 20 30 40 50 60
Distance (m)
Color | Name Slope Stability | Unit Total C-Datum | C-Rate of | C-Maximum | Datum Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | (kPa) Change (kPa) (Elevation) | Cohesion | Friction | (°) Surface Ruin
(kN/m?) | (kPa) ((kN/m?)im) (m) (kPa) Angle (°) PWP
. Appropriate soil material Mohr-Couomb 20 0 30 0 0.1 Yes
. Appropriate soil material BGWL) | Mohr-Couomb 20 0 30 0 1 No
D Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 1026 0.1 Yes
(embankment) (undrained)
- Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 10.26 1 No
(embankment) (undrained) (below
gw)
[l | Greenore PointGroup Bedrock 1 No
(Impenetrable)
. Imported Class 2 fill (undrained) Undrained (Phi=0) | 20 50 0.1|Yes
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Figure A.25: Pond 2 — P2 — South - full pond - drained - DA1-2

Elevation (mOAD)

© S NW a0 N e

20
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Distance (m)

35
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Clay (drained)

Color | Name Slope Stability | Unit Effective | Effective | Phi-B | Piezomefric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(kN'm?) | (kPa) Angle (°) PWP
. Appropriate Soil Material Mohr-Coulomb | 20 0 30 0 0.1 |Yes
. Appropriate Soil Material Mohr-Coulomb | 20 0 30 0 1 No
(BGW)
|:| Glacial Til - Macamore Clay Mohr-Coulomb | 20 1 26 0 1 No
(drained) (below gwl)
[l | Greenore PointGroup Bedrock 1 No
(Impenetrable)
. Imported Class 2 fill (drained) | Mohr-Coulomb | 20 1 33 0 0.1 |Yes
[] |Reused Glacial Til-Macamore | Mohr-Coulomb | 20 1 25 0 0.1 | Yes
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Figure A.26: Pond 2 — P2 — South - full pond —undrained - DA1-2

Elevation (mOAD)

WEEEEE

0 5 10 15 20 2 30 35 40 45 50 55
Distance (m)
Color | Name Slope Stability | Unit Total C-Datum | C-Rate of | C-Maximum | Datum Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | (kPa) Change (kPa) (Elevation) | Cohesion | Friction | (°) Surface Ruin
(kN/m?) | (kPa) ((kN/m?)im) (m) (kPa) Angle (°) PWP
. Appropriate Soil Material Mohr-Couomb 20 0 30 0 0.1 Yes
- Appropriate Soil Material BGW) | Mohr-Coulomb 20 0 30 0 1 No
. Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 95 1 No
(embankment) (undrained) (below
gwl)
[l | Greenore PointGroup Bedrock 1 No
(Impenetratle)
. Imported Class 2 fill (undrained) | Undrained (Phi=0) | 20 50 0.1 |Yes
D Reused Glacial Till - Macamore Undrained (Phi=0) | 20 50 0.1 Yes

Clay (undrained)
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Figure A.27: Pond 2 — P2 — South - dry pond — drained - DA1-2

Elevation (mOAD)

D - N WaE2OO~N® O

0 5 10 15 20 25 30 35 40 45 50 55
Distance (m)

Color | Name Slope Stability | Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(kN/m?) | (kPa) Angle (°) PWP
. Appropriate Soil Material Mohr-Couomb | 20 0 30 0 0.1 Yes
- Appropriate Soil Material (BGW) | Mohr-Couomb | 20 0 30 0 1 No
[7] | Glacial Til - Macamore Clay Mohr-Couomb | 20 1 26 0 0.1 Yes
(drained)
EI Glacial Til - Macamore Clay Mohr-Couomb | 20 1 26 0 1 No
(drained) (below gwl)
[l | Greenore Point Group Bedrock 1 No
(Impenetrable)
. Imported Class 2 fil (drained) Mohr-Couomb | 20 1 33 0 0.1 |Yes
E] Reused Glacial Til - Macamore | Mohr-Couomb | 20 1 25 0 0.1 | Yes
Clay (drained)
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Figure A.28: Pond 2 — P2 — South - dry pond - undrained - DA1-2

Elevation (mOAD)

0 E] 10 15 20 25 30 35 40 45 50 55

Distance (m)

Color | Name Slope Stability Unit Total C-Datum | C-Rate of | C-Maximum | Datum Effective | Effective | Phi-B | Piezomefric | Ru | Include
Material Model | Weight | Cohesion | (kPa) Change (kPa) (Elevation) | Cohesion | Friction | (°) Surface Ruin
(kN'm?) | (kPa) ((kN/m?)/m) (m) (kPa) Angle (°) PWP
. Appropriate Soil Material Mohr-Coulomb 20 0 30 0 0.1 |Yes
. Appropriate Soil Material (BGW) Mohr-Coulomb 20 0 30 0 1 No
|:| Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 95 1 No
(embankment) (undrained)
. Glacial Till - Macamore Clay S=f(datum) 20 50 4 200 95 1 No
(embankment) (undrained) (below
gwl)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
. Imported Class 2 fil (undrained) Undrained (Phi=0) | 20 50 0.1 |Yes
|:| Reused Glacial Til - Macamore Clay | Undrained (Phi=0) | 20 50 1 No
(undrained)
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Figure A.29: Pond 3 - P1 — North —dry pond - drained - DA1-2
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Color | Name Slope Stability | Unit Effective | Effective | Phi-B | Piezomeftric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(kN'm?) | (kPa) Angle (°) PWP
. Appropriate soi material Mohr-Coulomb | 20 0 30 0 0.1 |Yes
. Glacial Til - Macamore Clay | Mohr-Coulomb | 20 1 26 0 0.1 |Yes
(drained)
. Glacial Til - Macamore Clay | Mohr-Coulomb | 20 1 26 0 1 No
(drained) (below gw)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
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Figure A.30: Pond 3 - P1 — North —dry pond - undrained - DA1-2

Elevation (mOAD)

O =~ NW s OO N®

Distance (m)

Color | Name Slope Stability | Unit C-Datum | C-Rate of | C-Maximum | Datum Piezometric | Effective | Effective | Phi-B | Ru | Include
Material Model | Weight | (kPa) Change (kPa) (Elevation) | Surface Cohesion | Friction | (°) Ruin
(kN/m?) ((kN/m?)/m) (m) (kPa) Angle (°) PWP
. Appropriate soil material Mohr-Coulomb | 20 0 30 0 0.1 | Yes
D Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 1428 0.1 | Yes
(cutting) (undrained)
. Glacial Til - Macamore Clay S=f(datum) 20 50 4 200 1428 q No
(cutting) (undrained) (below gwl)
- Greenore Point Group Bedrock 1 No
(Impenetrable)
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Figure A.31: Pond 1 —rapid drawdown - drained - DA1-2—-L/H=1.25
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Distance (m)
Color | Name Slope Stability | Unit Effective | Effective | Phi-B | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | (°) Surface Ruin
(kN/m2) | (kPa) Angle (°) PWP
. Appropriate soil material Mohr-Coulomb | 20 0 30 0 0.1 |Yes
. Appropriate soill material Mohr-Coulomb | 20 0 30 0 1 No
(BGWL)
[:] Glacial Til - Macamore Clay | Mohr-Coulomb | 20 1 26 0 0.1|Yes
(drained)
[:] Glacial Til - Macamore Clay | Mohr-Coulomb | 20 1 26 0 1 No
(drained) (below gwl)
. Greenore Point Group Bedrock 1 No
(Impenetrable)
. Imported Class 2 fill (drained) | Mohr-Coulomb | 20 1 33 0 0.1 |Yes
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Figure A.32: Section 1 —drained - DA1-2-L/H=1
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Color | Name Slope Stability | Unit Effective | Effective | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | Surface Ruin
(kNim?) | (kPa) Angle (%) PWP
. Glacial Till - Macamore clay | Mohr-Couomb 20 1 - 0.1 | Yes
(drained)
. Glacial Till - Macamore clay | Mohr-Couomb 20 1 % 1 No
(crained) (BGWL)
. Imported Class 2 fill (drained) | Mohr-Couomb 20 1 <] 1 No
- Reinforced sail High Strength 20 0.1 | Yes
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Figure A.33: Section 2 —drained - DA1-2-L/H=1
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Color | Name Slope Stability | Unit Effective | Effective | Piezometric | Ru | Include
Material Model | Weight | Cohesion | Friction | Surface Ruin
(kN/m?) | (kPa) Angle (°) PWP
. Glacial Till - Macamore clay | Mohr-Coulomb | 20 1 26 0.1 | Yes
(drained)
- Glacial Till - Macamore clay | Mohr-Coulomb | 20 1 26 1 No
(drained) (BGWL)
. Imported Class 2 fill Mohr-Coulomb | 20 1 33 1 No
(drained)
[l | Reinforced soil High Strength | 20 0.1 | Yes
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Figure A.34: Section 3 —drained - DA1-2- L/H=0.9
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Color | Name Slope Stability | Unit Effective | Effective | Piezomefric | Ru | Include
Material Model | Weight | Cohesion | Friction | Surface Ru in
(kN/m?) | (kPa) Angle (°) PWP
. Glacial Till - Macamore clay | Mohr-Coulomb | 20 1 26 0.1 |Yes
(drained)
[ | Glacial Til - Macamore clay | Mohr-Coulomb | 20 1 26 1 No
(drained) (BGWL)
. Imported Class 2 fill (drained) | Mohr-Coulomb | 20 1 33 1 No
. Reinforced soil High Strength 20 01 | Yes
. Road (estimated Mohr-Coulomb | 21 0 36 1 No
parameters)
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Figure A.35: Section 3 —road excavated - undrained — DA1-2 —L/H =1.25

9
s
§ T
R
o s
4
3
2
1
o
-1
2
-3
4
5
7 e e e e I o
21-20-19-18-17-16-15-14-13-12-11-10-0 8 7 6 -5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24 25 26
Distance
Color | Name Slope Stability | Unit Total C-Top |C-Rate of | C-Maximum | Piezometric | Ru | Include
Material Model | Weight | Cohesion | of Change (kPa) Surface Ruin
(kNIm?) | (kPa) Layer | ((kN/m2)im) PWP
(kPa)
|:| Glacial Til - Macamore Clay | S=f(depth) 20 50 4 200 0.1 | Yes
(Undrained)
. Glacial Til - Macamore Clay | S=f(depth) 20 50 4 200 1 No
(Undrained) (BGWL)
. Imported Class 2 fill Undrained (Phi=0) | 20 50 1 No
(undrained)
. Reinforced soil High Strength 20 0.1 | Yes
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Figure A.36: Attenuation tank —drained — DA1-1
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Color | Name Slope Stability Unit Effective |Effective | Ru | Total Piezometric | Include
Material Model | Weight | Cohesion | Friction Cohesion | Surface Ru in
(kN/m) | (kPa) Angle () (kPa) PWP
. Attenuation tank Undraired (Phi=0) | 106 0 1 No
[l | Geciai Tin- Macamore Clay | Mchr-Caulomb 20 1 26 01 Yes
(graned)
[ | Giacial Tii - Macamore Clay | Mchr-Caulomb 20 1 26 1 No
(draned) (BGWL)
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Figure A.37: Attenuation tank —drained — DA1-2
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Figure A.38: Attenuation tank —undrained — DA1-1
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Color | Name Slope Stability | Unit C-Datum |C-Rate of |C-Maximum |Datum Ru | Total Piezometric | Include
Mawril Model | Weight | (kPa) Change | (kP3) (Elevation) Cohesion | Surface Ru in
(kN/m") ((kN/m*)/m) ) (kPa) PWP
[ | Attenuation tank Undrained (Phi=0) | 1606 0 1 No
[[] |ctaciai i - Macamore Clay | S=featum) 20 50 4 200 1064 01 Yes
(undrained)
. Gacial Tl - Macamore Clay | S=fgdatum) 20 50 4 200 1064 1 No
(undrained) (BGWL)
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Figure A.39: Attenuation tank —undrained — DA1-2
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Material Model | Weight | (kPa) Change | (kPa) (Elevation) Cohesion | Surface Ru in
(kN/m") ((kN/m*)/m) (m) (kPa) PWP
[l | Attenuation tank Undrained (Phi=0) | 1606 0 1 No
[[] |cuacaita-Macamore Clay | S=f(tatum) 20 50 4 200 1064 01 Yes
(undrained)
- Gacial Til - Macamore Clay | S=f@atum) 20 50 4 200 1064 1 No
(undrained) BGWL)
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B. Re-use of materials analysis

Figure B.1: Glacial Till - Macamore Clay Particle Size Distribution
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Figure B.2: Glacial Till - Macamore Clay compaction curves
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Figure B.3: Glacial Till - Macamore Clay Moisture Content against Moisture Condition
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C. Standard Earthworks Detalls
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Notes
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2.
3.

All dimensions are metres unless otherwise shown. Use figure dimensions only.
Do not scale from this drawing. All dimensions to be checked on site.

All levels in metres O.D. (Malin).

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 is to be read
in conjunction with all other relevant design drawings.

0.S. data used for plans are printed under © Tailte Eireann - Surveying. All rights
reserved. Licence Number CYAL50379123. 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.

This drawing shall be read in conjunction with Standard Earthwork Details (SED)
drawings 29100548-MMD-0600-RE-DR-C-2201 to 2203, series 600
Specification and its Appendices.

Additional Standard  Earthwork  Details, as shown in drawings
29100584-MMD-0600-RE-DR-C-2201 to 2203 to be applied where required by
the Designer's Site Representative or dependent on ground conditions
encountered.
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0.S. Ref: 5645-C & 5715-A

1.

All dimensions are metres unless otherwise shown. Use figure dimensions only.
Do not scale from this drawing. All dimensions to be checked on site.

CYAL50379123
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2. Alllevels in metres O.D. (Malin).

3. 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 is to be read
in conjunction with all other relevant design drawings.

4. 0.S. data used for plans are printed under © Tailte Eireann - Surveying. All rights
reserved. Licence Number CYAL50379123. 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.

5. This drawing shall be read in conjunction with Standard Earthwork Details (SED)
drawings 29100548-MMD-0600-RE-DR-C-2201 to 2203, series 600
Specification and its Appendices.

6. Additional Standard Earthwork Details, as shown in drawings
29100584-MMD-0600-RE-DR-C-2201 to 2203 to be applied where required by
the Designer's Site Representative or dependent on ground conditions
encountered.
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1.

2.
3.

All dimensions are metres unless otherwise shown. Use figure dimensions only.
Do not scale from this drawing. All dimensions to be checked on site.

All levels in metres O.D. (Malin).

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 is to be read
in conjunction with all other relevant design drawings.

0.S. data used for plans are printed under © Tailte Eireann - Surveying. All rights
reserved. Licence Number CYAL50379123. 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.

This drawing shall be read in conjunction with Standard Earthwork Details (SED)
drawings 29100548-MMD-0600-RE-DR-C-2201 to 2203, series 600
Specification and its Appendices.

Additional  Standard Earthwork  Details, as shown in  drawings
29100584-MMD-0600-RE-DR-C-2201 to 2203 to be applied where required by
the Designer's Site Representative or dependent on ground conditions
encountered.
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1. All dimensions are metres unless otherwise shown. Use figure dimensions only.
Do not scale from this drawing. All dimensions to be checked on site.

2. Alllevels in metres O.D. (Malin).

3. 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 is to be read
in conjunction with all other relevant design drawings.

4. 0.S. data used for plans are printed under © Tailte Eireann - Surveying. All rights
reserved. Licence Number CYAL50379123. All elevations are in metres and
relate to OSi Geoid Model (OSGM15) Malin Head. All Co-ordinates are in Irish
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1. All dimensions are metres unless otherwise shown. Use figure dimensions only.
Do not scale from this drawing. All dimensions to be checked on site.

2. Alllevels in metres O.D. (Malin).

3. 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 is to be read
in conjunction with all other relevant design drawings.

4. 0.S. data used for plans are printed under © Tailte Eireann - Surveying. All rights
reserved. Licence Number CYAL50379123. 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.

5. This drawing shall be read in conjunction with Standard Earthwork Details (SED)
drawings 29100548-MMD-0600-RE-DR-C-2201 to 2203, series 600
Specification and its Appendices.

6. Additional Standard Earthwork Details, as shown in drawings
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Key to symbols

_50mm NOTE:
N TOP OF TOPSOIL (MAX LEVEL)
|TOP OF TOPSOIL - N EARTHWORKS OUTLINE 1.0m|, 5 1.  MAXIMUM PERMITTED SLOPE ANGLE SHALL
P T o — — — — 15-OJOOmIlm-m — ~—~ TUNDERSIDE OF TOPSOIL (MIN LEVEL) -Om BE IN ACCORDANCE WITH THE SPECIFICATION
~ AND THE EARTHWORKS DESIGN.

CUTTINGS 2. THE ROUNDING OF ROCK CUTTING SLOPES
MIN. 2.75 SHALL BE DETERMINED BASED ON THE
1 PERMANENT SAFETY BARRIER
REQUIREMENTS FOR THAT SLOPE.

[MIN. RADIUS 4m

TOPSOIL AND SUB-SOIL THICKNESS
SHALL BE IN ACCORDANCE WITH THE
REQUIREMENTS OF APPENDIX 6/8

MIN. RADIUS 4m|

FINAL SLOPE PREPARATION PRIOR TO TOPSOIL
PLACEMENT IN ACCORDANCE WITH THE SRW

600 SERIES, SURFACE TO BE DISTURBED TO CARRIAGEWAY
GIVE A PHYSICAL KEY OF AT LEAST 50-100mm
_ ~
7_0/77
SED 1: TOPSOIL PLACEMENT
NOTE: TOPSOIL DEPTHS ARE VARIABLE. REFER TO APPENDIX 6/8 AND 30/1 FOR DETAILS
1.0m 70
m
CARRIAGEWAY
EMBANKMENT

[MIN. RADIUS 4m

Notes

MIN. RADIUS 4m| 1. All dimensions are in meters unless otherwise shown. Use figure dimensions

NOTE: only. Do not scale from this drawing. All dimensions to be checked on site.
CLASS 2C1 FILL: 2. Alllevels in metres O.D. (Malin).
CREST ROUNDED MINIMUM EFFECTIVE ANGLE OF SHEARING RESISTANCE: 33° 3. This drawing is to be used for the design element identified in the titlebox. Other
TO SED 2 MINIMUM UNDRAINED SHEAR STRENGTH: 50kPa information shown is to be considered indicative only. The drawing is to be read
MINIMUM EFFECTIVE COHESION: 1kPa 7 in conjunction with all other relevant design drawings.
r—— — — — — — — — — — — - — — — —— I 4. This drawing shall be read in conjunction with earthworks plan and profile
| CLASS 1 FILL: 1.0m drawings 229100548-MMD-0600-RE-DR-C-2101 to 2107, series 600
| FALL | MINIMUM EFFECTIVE ANGLE OF SHEARING RESISTANGE: 36° : Specification and its Appendices.
| 5. Al fill material shall comply with Specification Appendix 6/1 and Clause 601 of
S GRS NCRENK NS the Specification for Road Works.
N o NN
AN DR AN /\/\\\\\/\ | 6. All material to be placed and compacted in accordance with Clause 612 & Table
| é\ 2 | 1.0m 7 6/4 of the Specification for Road Works.
| \¢ \\ / 7 I 7. Embankment foundations shall comply with Specification Appendix 6/3 and
\\/\ | MIN. 2 ALL TOPSOIL THICKNESS Clause 604 and 608 of the Specification for Road Works.
| /\/\\ » 1 SHALL BE IN ACCORDANCE 8. t[))epthﬂ:)f exg:avlftiontto Iensurethrempval of z-aflll (;)r_gartch or rstcr:ftllocl:se Imateri:zljl
| QO WITH THE REQUIREMENTS BUNDS erﬁad embankment unless otherwise specified in the earthworks plan an
> OF SED 1 AND APPENDIX 6/8 profiie drawings. ,
REFER TO SERIES 500 DRAWINGS FOR DRAINAGE DETAILS \/\\ [MIN. RADIUS 4m MIN. 2 9. Topson_ stripping shall be carried out over the full extent of all earthwork
REFER TO SERIES 700 DRAWINGS FOR ROAD PAVEMENT DETAILS | \\ A i“ foundations. . _ o _
T /\/ STARTER LAVER (IF 10. Embankment construct_|c.>n _shaII comply with Specification Appendix 6/3 and
CLASS 2C1 OR 1 EMBANKMENT FILL, IN \/\ REQUIRED) - SEE SED 6 Clause 612 of the Specification for Road Works.
ACCORDANCE WITH SERIES 600 SPECIFICATION. \ \\ 11. Excavation of cuttings shall comply with Specification Appendix 6/3 and Clause
MIN. RADIUS 4m| 603 of the Specification for Road Works.
EMBANKMENT CORE AS SPECIFIED IN SED 7 & SED 8| 12. Installation of any drain at the toe of a cutting shall be undertaken to ensure the
TOPSOIL PLACEMENT REFER TO SED 1 adjacent earthworks remain stable during installation. The length of open
TOPSOIL REMOVED| | LUy excavation shall be restricted to suit the ground conditions (typically 10m length).
13. The contractor shall notify the designer of any seepage present in earthworks.
— _ V- V- V- V- V- V- V- V- V- V-V — - — — — — — — EXISTING GROUND LEVEL ghehcontractor shall provide additional drainage measures to intercept and
A\ A\ A\ 7 ischarge seepage.
\ \ \ - g \ / \ / \ \ I 14. The crest and toe of earthwork slopes shall be rounded to SED2.
1.0m 15. Topsoil to be Class 5 fills.
16. The embankment foundation level shall be inspected prior to commencement of
1.0m INTERCEPTOR DITCH WHERE REQUIRED filling.
AS PER TII PUBLICATION CC-SCD-00602 17. Pavement formation and subformation levels shall be inspected prior to
pavement construction.
SED 3: TYPICAL EMBANKMENT PROFILE SED 2: ROUNDING OF EARTHWORKS SLOPES
P02 15/11/2024 | ME Updated following Client review B JS
NOTE:
P01 19/09/2024 ME Issue for Client review TB JS
CLASS 2C1 FILL: — — :
MINIMUM EFFECTIVE ANGLE OF SHEARING RESISTANCE: 33° Rev | Date Drawn | Description Ch’k’d [ App’d
MINIMUM UNDRAINED SHEAR STRENGTH: 50kPa
MINIMUM EFFECTIVE COHESION: 1kPa E:si;;gtzte pene
CLASS 1 OR CLASS 6A FILL: M Little Island
MINIMUM EFFECTIVE ANGLE OF SHEARING RESISTANCE: 36° Cork
M Ireland
EXISTING GROUND LEVEL MOTT T +353 (0) 21 4809800
EXTENT OF SOFT GROUND NS 2\ MACDONALD E +353 (0) 21 4809801
TO BE DETERMINED BY
ALL TOPSOIL THICKNESS W www.mottmac.com
PROOF-ROLLING TOPSOIL AND SOFT SOILS REMOVED SHALL BE IN ACCORDANCE
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= EMBANKMENT FILL INTERCEPTOR DITCH WHERE REQUIRED SLOPE DRAINS SHALL BE o Wexford
S AS PER TII PUBLICATION CC-SCD-00602 PROVIDED WHERE SEEPAGE : Y35 WY93
- OCCURS ON SLOPE OR WHERE County Council
N — STARTER LAYER (IF REQUIRED)| SPEGIFIED
A1| MAX SLOPE OF CUT OF 1V:1H | Title
/ 1 |TOPSOIL PLACEMENT REFER TO SED 1 N25 ROSSIare Europort ACCGSS Road
[EXTENT OF SOFT GROUND IF DRY, CLASS 1 OR CLASS 2 FILL, Earthworks
IF FLOODED, CLASS 6A FILL |CUT SLOPE PROFILE
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REFER TO EARTHWORKS PLAN AND PROFILE DRAWINGS
229100548-MMD-0600-RE-DR-C-2101 TO 2107 FOR AREAS

WHERE STARTER LAYER REQUIRED

FOR EMBANKMENT SECTION REFER TO SED 3

GEOTEXTILE SEPARATOR
REFER TO SPECIFICATION
SERIES 600

EXISTING GROUND LEVEL

FOR GROUND TREATMENT OF SOFT SPOTS /

BELOW EMBANKMENT REFER SED 4

REFER TO EARTHWORKS PLAN AND PROFILE DRAWINGS
229100548-MMD-0600-RE-DR-C-2101 TO 2107 FOR AREAS
WHERE STARTER LAYER REQUIRED

300m CLASS 6B STARTER LAYER

SED 6: EMBANKMENT STARTER LAYER

IMPORTED CLASS 2C1 FILL TOP AND SHOULDERS -
SEE SED 3

INIMUM 4M

MINIMUM 1M

FOR EMBANKMENT SECTION REFER TO SED 3

EXISTING GROUND LEVEL

STARTER LAYER (IF
REQUIRED) - SEE SED 6

SITE WON REUSED COHESIVE FILL CORE:

MINIMUM UNDRAINED SHEAR STRENGTH: 50kPa

SED 7: TYPICAL EMBANKMENT PROFIL

E MINIMUM EFFECTIVE COHESION: 1kPa

MINIMUM EFFECTIVE ANGLE OF SHEARING RESISTANCE: 25°

(EMBANKMENT HEIGHT LESS THAN 4.5

m)

FOR EMBANKMENT SECTION REFER TO SED 3|

REFER TO EARTHWORKS PLAN AND PROFILE DRAWINGS

IMPORTED CLASS 2C1 FILL TOP AND SHOULDERS -
SEE SED 3

229100548-MMD-0600-RE-DR-C-2101 TO 2107 FOR AREAS
WHERE STARTER LAYER REQUIRED

THICKNESS VARIES DEPENDING
ON EMBANKMENT HEIGHT

MAXIMUM
3.5M

RESISTANCE: 25°

MINIMUM UNDRAINED SHEAR STRENGTH:
50kPa
MINIMUM E

SITE WON REUSED COHESIVE FILL CORE:
MINIMUM EFFECTIVE ANGLE OF SHEARING

FFECTIVE COHESION: 1kPa

EXISTING GROUND LEVEL

STARTER LAYER (IF
REQUIRED) - SEE SED 6

CUT SLOPE

TOPSOIL COVER|

CLAUSE 505 TYPE B
FILTER MATERIAL

PARALLEL TO
CUT SLOPE

MAXIMUM TOTAL DEPTH 4.0m.

RECEIVING DRAINAGE SYSTEM
(REFER TO SERIES 500 DRAWINGS
FOR DRAINAGE DETAILS)

CLAUSE 505 TYPE B
FILTER MATERIAL

SED 8: TYPICAL EMBANKMENT PROFILE

(EMBANKMENT HEIGHT GREATER THAN 4.5m)

TOPSOIL COVER|

ISED 9: STANDARD SLOPE DRAIN]|

SED 10: DEEP COUNTERFORT DRAIN
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TOPSOIL WHERE

REQUIRED

CLAUSE 505 CRUSHED ROCK
TYPE B FILTER MATERIAL

PIPE

A 150mm@ CORRUGATED
FLEXIBLE uPVC SLOTTED

Key to symbols

Notes

1.

All dimensions are in meters unless otherwise shown. Use figure dimensions
only. Do not scale from this drawing. All dimensions to be checked on site.

2. Alllevels in metres O.D. (Malin).

3. 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 is to be read
in conjunction with all other relevant design drawings.

4. This drawing shall be read in conjunction with earthworks plan and profile
drawings 229100548-MMD-0600-RE-DR-C-2101 to 2107, series 600
Specification and its Appendices.

5. Al fill material shall comply with Specification Appendix 6/1 and Clause 601 of
the Specification for Road Works.

6. All material to be placed and compacted in accordance with Clause 612 & Table
6/4 of the Specification for Road Works.

7. Embankment foundations shall comply with Specification Appendix 6/3 and
Clause 604 and 608 of the Specification for Road Works.

8. Depth of excavation to ensure removal of all organic or soft/loose material
beneath embankment unless otherwise specified in the earthworks plan and
profile drawings.

9. Topsoil stripping shall be carried out over the full extent of all earthwork
foundations.

10. Embankment construction shall comply with Specification Appendix 6/3 and
Clause 612 of the Specification for Road Works.

11. Excavation of cuttings shall comply with Specification Appendix 6/3 and Clause
603 of the Specification for Road Works.

12. Installation of any drain at the toe of a cutting shall be undertaken to ensure the
adjacent earthworks remain stable during installation. The length of open
excavation shall be restricted to suit the ground conditions (typically 10m length).

13. The contractor shall notify the designer of any seepage present in earthworks.
The contractor shall provide additional drainage measures to intercept and
discharge seepage.

14. The crest and toe of earthwork slopes shall be rounded to SED2.

15. Topsoil to be Class 5 fills.

16. The embankment foundation level shall be inspected prior to commencement of
filling.

17. Pavement formation and subformation levels shall be inspected prior to
pavement construction.
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POINT 1 No. TEMPORARY TIMBER
PAINTED ORANGE.

FOR SURFACE MOVEMENT SURVEY
STAKE PIPE AND PLASTIC SLEEVE TO BE
KEPT MINIMUM OF 500mm ABOVE ~ z
EMBANKMENT FILL AT ALL TIMES \ | =
o

— S

rs)

FOR DATUM POINT 4 No. TEMPORARY
STAKE PAINTED ORANGE (ONE AT EACH

[PROTECTION MEASURES

CAP TO PROTECT
STEEL PIPE

CORNER)
AN NANANANAN
500mm 1000-1500mm LONG.
o | ——25mmDIAMETER MS PIPE
FINAL EARTHWORKS LEVEL] STEEL PIPE AND PLASTIC SURROUND o WITH THREADED COUPLERS
/ TO BE EXTENDED AS EMBANKMENT . b
N e 4 CONSTRUCTION PROCEEDS. FILLING %{THREADED COUPLERS)|
4 AROUND PIPE TO BE CARRIED OUT
£ - +—1{50mm DIAMETER PVC SLEEVE] WITH HAND OPERATED COMPACTER i
& ST - PLASTIC PIPE TO SURROUND
o 4
S . | .||* ~_|[CONCRETE MIX ST1 PLACED AFTER STEEL LEVELLING NIBS TO BE = |oREVENT ERICTION (DIA TO SUIT)
’ | |INSTALLATION OF MILD STEEL BAR WELDED TO PIPE 250mm BELOW

1000mm

\NOMINAL 12.5mm DIAMETER
MILD STEEL BAR WITH
HEMISPHERICAL END

[LENGTH=2000mm FOR DATUMS.|

SED 11: SURFACE MOVEMENT SURVEY POINT AND DATUM POINTS

30m LONG STRING LINE TO

BE PLACED OVER TOP OF PEGS FOLLOWING INSTALLATION

THREAD, SUFFICIENT SIZE TO =
ALLOW LEVEL TO BE SURVEYED - 500 x 500 x 8 mm STEEL

PLATE (STEEL PIPE TO BE
WELDED ONTO PLATE)

TOP OF BASAL DRAINAGE
LAYER OR CLASS 6 BACKFILL

SED 12: SETTLEMENT MONITORING PLATE

1.3m |
AANANNNNNNNNNNY]

ANANARNRNNNNNNY
ANANANNNNNNNNNY

ANN\NRN ——
ANN\NRN

10m

EXISTING GROUND LEVEL

AFTER TOPSOIL STRIP

AN\
AN

100mm ROUND STAKE|

SED 14: SIGHT LINES

EARTHWORKS
OUTLINE

1.5m

CAPPING

CAPPING DEPTH
AS SPECIFIED IN
APPENDIX 6/7 FOR
THE PARTICULAR
FILL AREA

CAPPING DEPTH AS SPECIFIED IN APPENDIX
6/7 FOR THE PARTICULAR CUT AREA

EXCAVATE AND BACKFILL WITH
CAPPING TO THE DEPTH AND
DISTANCE SPECIFIED IN APPENDIX 6/7

WHERE THE DEPTH OF FILL
ADJACENT TO THE CUT/FILL
LINE IS < 1.5m THE FILL
MATERIAL IS TO BE CAPPING

S NN 7
AT T
R RLLIBEIRS =l 0
R ILLILLRRIES

RRRLELLRLLRRRKRKRS

SED 15: TRANSITION AREA BETWEEN CUT AND FILL

|SUB-FORMATION LEVEL

KRR
K <\\/{\\//>
NI

MAX SLOPE]| 1 k

1

»
P

. —{SEENOTES AANDB

CARRIAGEWAY AS AGREED WITH EMPLOYERS REPRESENTATIVE

»
P

EXTENT OF EMBANKMENT /

EXISTING GROUND LEVEL
AFTER TOPSOIL STRIP

Key to symbols

DOMED TOP WITH SPHERICAL

SURFACE OF HARD RECESS, MINIMUM 25mm DIAMETER

SHOULDER/HARD STRIP

NSNS NN
/\ /\\///\\///\\/// NOTE A: THE EXCAVATION SHALL BE CARRIED OUT TO A
PN ONVARES LEVEL WHERE CU>50kPa OR CBR>4% AND DOES NOT
(X OVERLIE FURTHER SOFT DEPOSITS AT DEPTH.

NOTE B: EXCAVATIONS TO ACHIEVE A MINIMUM UNDRAINED
SHEAR STRENGTH MAY BE STOPPED IF GROUNDWATER IS
SUSPECTED OF SOFTENING THE EXCAVATION.

\SEE NOTES A AND B]

IF DRY: CLASS 1 FILLS OR CLASS 2C3. A STARTER LAYER
MAY BE REQUIRED FOR CLASS 2C3.

IF WET: CLASS 6A TO 0.3m ABOVE THE WATER AND
CLASS 1 FILLS TO SUB-FORMATION. CBR OF 4% TO
APPLY.

SED 16: GROUND TREATMENT OF SOFT SPOTS FOR CBR <4% OR CU <50KPA AT SUB FORMATION LEVEL IN SHALLOW

EMBANKMENT / CUTTING OR AT-GRADE
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150mm

~|STAINLESS STEEL NAIL DRIVEN
INTO ROAD CONSTRUCTION

SED 13: CARRIAGEWAY SETTLEMENT MONITORING POINT

Notes

1.

All dimensions are in meters unless otherwise shown. Use figure dimensions
only. Do not scale from this drawing. All dimensions to be checked on site.

2. Alllevels in metres O.D. (Malin).

3. 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 is to be read
in conjunction with all other relevant design drawings.

4. This drawing shall be read in conjunction with earthworks plan and profile
drawings 229100548-MMD-0600-RE-DR-C-2101 to 2107, series 600
Specification and its Appendices.

5. Al fill material shall comply with Specification Appendix 6/1 and Clause 601 of
the Specification for Road Works.

6. All material to be placed and compacted in accordance with Clause 612 & Table
6/4 of the Specification for Road Works.

7. Embankment foundations shall comply with Specification Appendix 6/3 and
Clause 604 and 608 of the Specification for Road Works.

8. Depth of excavation to ensure removal of all organic or soft/loose material
beneath embankment unless otherwise specified in the earthworks plan and
profile drawings.

9. Topsoil stripping shall be carried out over the full extent of all earthwork
foundations.

10. Embankment construction shall comply with Specification Appendix 6/3 and
Clause 612 of the Specification for Road Works.

11. Excavation of cuttings shall comply with Specification Appendix 6/3 and Clause
603 of the Specification for Road Works.

12. Installation of any drain at the toe of a cutting shall be undertaken to ensure the
adjacent earthworks remain stable during installation. The length of open
excavation shall be restricted to suit the ground conditions (typically 10m length).

13. The contractor shall notify the designer of any seepage present in earthworks.
The contractor shall provide additional drainage measures to intercept and
discharge seepage.

14. The crest and toe of earthwork slopes shall be rounded to SED2.

15. Topsoil to be Class 5 fills.

16. The embankment foundation level shall be inspected prior to commencement of
filling.

17. Pavement formation and subformation levels shall be inspected prior to
pavement construction.
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00m

FOR SETTLEMENT MONITORING PLATE

DETAIL SEE SED 12

SETTLEMENT RODS TO BE ADDED AS
CONSTRUCTION WORKS PROGRESSES

EXISTING GROUND LEVEL

PREPARATION OF FOUNDING LEVEL FOR EMBANKMENT
CONSTRUCTION AFTER TOPSOIL STRIP.

SETTLEMENT PLATE SHOULD BE PLACED ON 100MM SAND BEDDING AFTER
PREPARATION OF FOUNDING LEVEL FOR EMBANKMENT CONSTRUCTION.
SETTLEMENT PLATES TO BE INSTALLED FOLLOWING MANUFACTURES GUIDELINES.

SED 17: SETTLEMENT MONITORING PLATE INSTALLATION

MIN. 0.50

EXISTING GROUND LEVEL

VWPS TO BE INSTALLED 2M FROM THE
EMBANKMENT CREST

VWPS TO BE INSTALLED 2M FROM THE
EMBANKMENT TOE

|DATA LOGGER AND CABINET

MANUFACTURERS INSTALLATION GUIDELINES.

o
)
& \
CONTRACTOR AND APPROVED BY PROTECTION LAYER AT BASE
EMPLOYERS REPRESENTATIVE) AND BACKFILED WITH WELL
3 COMPACTED ARISINGS ABOVE.
P
b VIBRATING WIRE PIEZOMETERS TO BE D\\
INSTALLED VIA FULLY GROUTED METHOD. SEE EACH ARRAY CONSISTS OF TWO VIBRATING

SED 18: VIBRATING WIRE PIEZOMETER INSTALLATION
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PIEZOMETERS AT 1.5MBGL AND 4.5MBGL.

Key to symbols

Notes

FINISHING OF CABLE ENDS AND CABLE READOUT HOUSING
AS INSTRUMENTATION SUPPLIER'S REQUIREMENTS. TO BE
LOCATED AWAY FROM THE EXTENT OF WORKS AND TO BE
CONFIRMED BY EMPLOYERS REPRESENTATIVE. FORMATION
AND PROTECTION TO BE CONFIRMED BY CONTRACTOR.

1.

All dimensions are in meters unless otherwise shown. Use figure dimensions
only. Do not scale from this drawing. All dimensions to be checked on site.

2. Alllevels in metres O.D. (Malin).

3. 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 is to be read
in conjunction with all other relevant design drawings.

4. This drawing shall be read in conjunction with earthworks plan and profile
drawings 229100548-MMD-0600-RE-DR-C-2101 to 2107, series 600
Specification and its Appendices.

5. Al fill material shall comply with Specification Appendix 6/1 and Clause 601 of
the Specification for Road Works.

6. All material to be placed and compacted in accordance with Clause 612 & Table
6/4 of the Specification for Road Works.

7. Embankment foundations shall comply with Specification Appendix 6/3 and
Clause 604 and 608 of the Specification for Road Works.

8. Depth of excavation to ensure removal of all organic or soft/loose material
beneath embankment unless otherwise specified in the earthworks plan and
profile drawings.

9. Topsoil stripping shall be carried out over the full extent of all earthwork
foundations.

10. Embankment construction shall comply with Specification Appendix 6/3 and
Clause 612 of the Specification for Road Works.

11. Excavation of cuttings shall comply with Specification Appendix 6/3 and Clause
603 of the Specification for Road Works.

12. Installation of any drain at the toe of a cutting shall be undertaken to ensure the
adjacent earthworks remain stable during installation. The length of open
excavation shall be restricted to suit the ground conditions (typically 10m length).

13. The contractor shall notify the designer of any seepage present in earthworks.
The contractor shall provide additional drainage measures to intercept and
discharge seepage.

14. The crest and toe of earthwork slopes shall be rounded to SED2.

15. Topsoil to be Class 5 fills.

16. The embankment foundation level shall be inspected prior to commencement of
filling.

17. Pavement formation and subformation levels shall be inspected prior to
pavement construction.

P02 15/11/2024 | ME Updated following Client review B JS

P01 19/09/2024 ME Issue for Client review TB JS

Rev | Date Drawn | Description Ch’k’d | App’d

5 Eastgate Avenue
Eastgate

h n Little Island
Cork

M Ireland
MOTT T +353 (0) 21 4809800
MACDONALD E +353 (0) 21 4809801
W www.mottmac.com
Client
Wexford County Council
Comhairle Contae carricklawn
\LACI’Ch fGaJman Wexford
exror
County Council Y35 WY93
Title

N25 Rosslare Europort Access Road
Earthworks
Standard Earthwork Details

Sheet 4 of 4

Designed L.Brooks LB Eng check T.Bird B
Drawn M.Ebert ME Coordination | J.O'Riordan JOR
Dwg check | L.Brooks LB Approved J.Shinkwin JS
Scale at A1 Status Rev Security

As shown  PRE P02 STD

Drawing Number

229100548-MMD-0600-RE-DR-C-2204

C:\users\ebe85276\appdata\local\projectwise\workdir\mott-gb-pw-09\dms663101229100548-MMD-0600-RE-DR-C-2204.dwg Feb 20, 2025 - 7:20AM
EBE85276




Mott MacDonald | N25 Rosslare Europort Access Road
Detailed Design Geotechnical Design Report (Phase 5) Page 103 of 105

D. Structure General Arrangement Drawings

229100548-MMD-0600-RE-RP-C-0004 | P1 | April 2025



0O.S. Ref: 5645-C & 5715-A

CYAL50379123

© Tailte Eireann - Surveying

Dublin to Rosslare Harbour

B3 Greenway Underpass

B1 Ballygerry Underbridge

Railway Line

|BZ Access Underpass

N25 Rosslare Europort
Access Road

C2 Drainage Culvert

———:LIL [._I

Existing Railway
Overbridge OBH227

Scheme to tie into Rosslare Europort
'Western' Roundabout

Cliff Road

Mary's Terrace

St. Martin's Road

'ROSSLARE HARBOUR

Notes

This drawing to be read in conjunction with all relevant Engineers drawings
and specifications and other documents in the Works Requirements.

2. All chainages are in metres (m).

3. Use figured dimensions only. Do not scale from this drawing. All dimensions to
be checked on site.

4. All coordinates relate to ITM - Irish Transverse Mercator.

Key to symbols

Site Extents Boundary

0 100m 200m

1:2000 | \ |

Reference drawings

229100548-MMD-1700-RE-DR-C-2003 B1 General Arrangement Plan
229100548-MMD-1700-RE-DR-C-2103 B2 General Arrangement Plan
229100548-MMD-1700-RE-DR-C-2203 B3 General Arrangement Plan
229100548-MMD-1700-RE-DR-C-2303 C1 General Arrangement Plan
229100548-MMD-1700-RE-DR-C-2403 C2 General Arrangement Plan

P03 |28.10.2024 | ROC Issue for Approval RS JS
P02 | 16.09.2024 | ROC Issued for Information JB JS
P01 |12.07.2024 | ROC Issued for Information JB JS
Rev | Date Drawn | Description Ch’kd | App'd

Status Stamp

FOR APPROVAL

5 Eastgate Avenue
IVI Eastgate

Little Island

MOTT Ireland
MACDONALD

T +353(0) 21 4809800
F +353 (0) 21 4809801

W www.mottmac.com

Client
Wexford County Council
Roads Department
Carrichlawn Combhairle Contae
Wexford Town Loch Garman
Wexford
Y35 WY93 County Council
Title
N25 Rosslare Europort Access Road
Structures Location Plan
Designed J. Bourke Eng check R. Sexton
Drawn R. O'Connor Coordination| J. O'Riordan
Dwg check | J.Bourke Approved J. Shinkwin
MMD Project Number Scale at A1 Security
229100548 1:2000 STD

Drawing Description

© Mott MacDonald Ireland P I a n Locatlon P I a n
This document is issued for the party which commissioned it and for specific purposes connected with the captioned project only. It should not be relied upon by any other party or used for any other purpose. 1:2000 @ A1 Drawmg Number Revision
W t ibility for th f this d t bei lied b th rty, or bei d f th , taini issi hich is due t ission in dat: lied t by oth rties.
e accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties 1:4000 @ A3 229 1 00548_M M D_ 1 700_ RE_D R_C_ZOOO PO3
C:\users\oco30353\dms66359\229100548-MMD-1700-RE-DR-C-2000.dwg Oct 21, 2024 - 1:58PM OC030353




All dimensions are in millimetres unless otherwise stated. Use figured dimensions
only.
All levels are in metres above Malin Head Datum. Do not scale from the drawing.
Survey grid and all coordinates are in Irish Transverse Mercator.
All dimensions, levels and setting out co-ordinates are to be checked on site by
the contractor. Any discrepancies are to be brought to the attention of the design
engineer.
Drawing to be read in conjunction with all drawings, specifications and documents
in the Works Requirements.
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n 1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.
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1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.

Safety, Health and Environmental Information

Notes below are additional to hazards/risks normally associated with this type of work. Numbers correspond to Risk Register references.
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Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.
Column setting out points as per corresponding pile setting out points.
Refer to Appendix 1/11 for details of Contractor designed reinforced earth
panels.
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1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.
2. Columns shall be treated with two coats of epoxy resin waterproof paint.
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Piling Schedule
g 1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.
n Cut Off Level| Toe Level 2. Pile setting out coordinates refer to the centre of the pile
A W Plie Ref Easting Northing m O.D. m O.D. Comments
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Notes

1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.
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B / , 1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.
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See 0500 drawing series for drainage details , _ /
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L/ Lands made available

1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.

o , , 2. Refer to drawing 229100548-MMD-1700-RE-DR-C-2110 for details
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Refer to drawing 229100548-MMD-1700-RE-DR-C-2003 for notes.
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Notes

1.

5.

6.

Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

All kickers to be 100mm high (minimum).

The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.
Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by
unpropped elements at lower levels.

Reinforcement laps not otherwise defined shall be 50 times the smaller bar
diameter.

For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2003.

Concrete Notes:

External arises to be chamfered 25x25mm. U.N.O.

Class of concrete shown thus :
U (unformed), F(formed).

Concrete to comply with Tl Specification Series 1700 and DN-STR-03012.

All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
DN-STR-03012.

Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.

Key to symbols

Reinforcement notation thus;

T1 Top face, outer bar

T2 Top face, second bar

B1 Bottom face, outer bar
B2 Bottom face, second bar
N1 Near face, outer bar

N2 Near face, second bar
M1 Middle, outer bar

M2 Middle, second bar

F1 Far face, outer bar

F2 Far face, second bar

EF Each face

ABR Alternate Bars Reversed
Alt Alternatively placed

AT Alternatively turned

CL Centre line

Stg Staggered
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Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by
unpropped elements at lower levels.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar
diameter.

6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2003.

Concrete Notes:

° External arises to be chamfered 25x25mm. U.N.O.

. Class of concrete shown thus :

U (unformed), F(formed).

e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.

e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
DN-STR-03012.

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.

Key to symbols

Reinforcement notation thus;

T1 Top face, outer bar

T2 Top face, second bar

B1 Bottom face, outer bar
B2 Bottom face, second bar
N1 Near face, outer bar

N2 Near face, second bar
M1 Middle, outer bar

M2 Middle, second bar

F1 Far face, outer bar

F2 Far face, second bar

EF Each face

ABR Alternate Bars Reversed
Alt Alternatively placed

AT Alternatively turned

CL Centre line

Stg Staggered
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Concrete Class C45/55

Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by
unpropped elements at lower levels.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar
diameter.

6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2003.

Concrete Notes:

° External arises to be chamfered 25x25mm. U.N.O.

. Class of concrete shown thus :

U (unformed), F(formed).

e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.

e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
DN-STR-03012.

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.

Key to symbols

Reinforcement notation thus;

T1 Top face, outer bar

T2 Top face, second bar

B1 Bottom face, outer bar
B2 Bottom face, second bar
N1 Near face, outer bar

N2 Near face, second bar
M1 Middle, outer bar

M2 Middle, second bar

F1 Far face, outer bar

F2 Far face, second bar

EF Each face

ABR Alternate Bars Reversed
Alt Alternatively placed

AT Alternatively turned

CL Centre line

Stg Staggered

Reference drawings
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740
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| 285 | Scabbling to all
the top surface

105

185

Notes

—_

Beam concrete to be grade C50/60 unless noted otherwise.

Alternative beam design or alterations are to be to the approval of the Employer's
Representative.
3. Formed finish F5 to exposed beam surfaces. Infill beam face to be rough cast
exposing aggregate to a minimum roughness of 3mm.
4. Prestressing strands shall be 15.7mm diameter, 7 wire drawn strands to
BS 5896:2012 with a nominal tensile strength of 1860 N/sq mm
5. Initial prestress to be 75% of specified characteristic breaking load of
279kN(208kN).
6. Lifting Anchors
e  The contractor shall provide suitable lifting anchors for erection, to the
approval of the Engineer.
e Any pockets made for lifting shall be filled with epoxy mortar upon
completion of the works. Minimum cover to anchor head to be 15mm.
7. Minimum cube strength of concrete at transfer: 40N/sq mm.
8. The Contractor must submit shop drawings for the beams for the approval
by the Engineer prior to manufacture.
9. Strands to be disk cut flush with ends of beams treated with anti-corrosion inhibitor
and over coated with an approved epoxy skim.
10. All concrete, materials and workmanship to be in accordance with IS EN 13670
11. Welding of reinforcement is not permitted.
12. Internal beam estimated lifting weight = 18T

Edge beam estimated lifting weight = 27T

Key to symbols

Reinforcement notation thus;

T1 Top face, outer bar

T2 Top face, second bar

B1 Bottom face, outer bar
B2 Bottom face, second bar
N1 Near face, outer bar

N2 Near face, second bar
M1 Middle, outer bar

M2 Middle, second bar

F1 Far face, outer bar

F2 Far face, second bar

EF Each face

ABR Alternate Bars Reversed
Alt Alternatively placed

AT Alternatively turned

CL Centre line

Stg Staggered
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Notes
1. Beam concrete to be grade C50/60 unless noted otherwise.
575 2. Alternative beam design or alterations are to be to the approval of the Employer's
575 Scabbling to all 503 Representative.
| 60 285 [ 60 the top surface / 3. Formed finish F5 to exposed beam surfaces. Infill beam face to be rough cast
% : exposing aggregate to a minimum roughness of 3mm.
% Y ‘ ‘ 3 4. Prestressing strands shall be 15.7mm diameter, 7 wire drawn strands to
T BS 5896:2012 with a nominal tensile strength of 1860 N/sq mm
8_ & & & 3 No @ 800 - Level H 5. Initial prestress to be 75% of specified characteristic breaking load of
o 279kN(208kN).
S 6. Lifting Anchors
T— | 4 i o 3No@700-level G e The contractor shall provide suitable lifting anchors for erection, to the
3 approval of the engineer.
o o] & 1 No @ 600 - Level F e Any pockets made for lifting shall be filled with epoxy mortar upon
3 completion of the works. Minimum cover to anchor head to be 15mm.
s 505 7. Minimum cube strength of concrete at transfer: 40N/sq mm.
- J| - 1 No @ 450 - Level E Elevation A / 8. The Contra_ctor mu_st submit sr;op drawings for the beams for the approval
3 3 o X X X X @ by the Engineer prior to manufacture.
— - - - - - X © @ S - - - - - - - - T - - - 9. Strands to be disk cut flush with ends of beams treated with anti-corrosion inhibitor
CoG 1 | & 4 4 3 No @ 350 - Level D and over coated with an approved epoxy skim.
| 10. All concrete, materials and workmanship to be in accordance with IS EN 13670
‘ & 2 11. Welding of reinforcement is not permitted.
o T 502 12. Internal beam estimated lifting weight = 18T
g 3 1 b b b 4 No @ 180 - Level C 1 _ 40 Edge beam estimated lifting weight = 27T
299 T Q T '
> o it & bbb b 6 No @ 100 - Level B
i S + b4 b b b * 7No @ 60 - Level A
o |
(o]
‘ t Key to symbols
5 A m [k Ll 145 Ieesloled s |
| | 60 145 |44)56|56144) 145 130 Y FS Reinforcement notation thus;
750 - T N I I I I I . T1 Top face, outer bar
N Y 4 Denotes Fully Bonded Strand . T2 Top face, second bar
o Denotes Partially Debonded Strand . B1 Bottom face, outer bar
. o - I . B2 Bottom face, second bar
TYE10 Beam Section TYE10 Strands TYE10 Finishes TY10E - Reinforcement
110 ° N1 Near face, outer bar
1:10 1:10 1:10 :
. N2 Near face, second bar
. M1 Middle, outer bar
. M2 Middle, second bar
. F1 Far face, outer bar
34 B16 505-150 F2 Earf b
g R o ar face, second bar
_ 39.B16 505-300 34 B16 502-150 Links
39 B16 502-300 Links 34 B16 503-150 Links »  EFEachface
34 B16 505-150 34 B16 502-150 Links 39 B16 503-300 Links . ABR Alternate Bars Reversed
34 B16 503-150 Links .
. Alt Alternatively placed
. AT Alternatively turned
¢ . CL Centre line
%r $¢ M . Stg Staggered
5000
5000
TYE10 Reinforcement 2No
1:50 Reference drawings
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- Notes
o
Q g 1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
% o Py ;Jﬁ o 9 2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
S § ) § s § > |2 specified.
= ~ 0\95 = S § = = E i 2. All kickers to be 100mm high (minimum).
© I 2]
§ § al by Qe g 8 @ | 3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
g KB 8 ds 8|2 K= schedules prior to the ordering, cutting and bending of reinforcement.
- 4 4. Concrete elements are not to be loaded before 28 days. Props to be left in
4 B16 708-225 (U-bars) ~— (M place for 28 days. Props to elements at higher levels not to be supported by
A 1 1 unpropped elements at lower levels.
S - = = — — — — - - — — — — — — - = 01 - — — — — - - - — — — — 5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar
7 B12 703-225 (U-bars) ﬂ diameter.
I - ® v 6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2003.
f———] | Concrete Notes:
® . -
¢ + 5816 720i ;2;; (;i)é)arsd) 225 e  External arises to be chamfered 25x25mm. U.N.O.
X a-d)-
7 B12 703-225 (U-bars) X N\ | RN 1 s (a-d) e  Class of concrete shown thus :
U (unformed), F(formed).
e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.
Parapet SUppOFt Slab Type 1 (Base) e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
1:50 DN-STR-03012.
e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
— =1 = DN-STR-03009 to be applied to the bridge deck surface and upstands.
<4 [T = L L
3 o 3 o § e  Bedding grout to have a minimum cube compressive strength of 60 MPa unless
= g Q 8 e noted otherwise.
o B =3 NS R
S =2 S =2 S
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% ols 1130 8 > |t < Key Plan
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1 L i
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. T2 Top face, second bar
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1:50 ’
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@©
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Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by
unpropped elements at lower levels.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar
diameter.

Concrete Notes:

° External arises to be chamfered 25x25mm. U.N.O.

e  C(Class of concrete shown thus :
U (unformed), F(formed).

e  Concrete finishes to be as per Tl Specification series 1700 unless noted
otherwise.
- Buried unformed surfaces U1
- Buried formed concrete surfaces F1
- Exposed unformed surfaces U3
- Exposed formed surfaces F3
- Precast parapet walkway F3/U3
- Precast beams F5
- Area of deck to receive waterproofing U4

e  Concrete to comply with TIl Specification Series 1700 and DN-STR-03012.

o  All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
DN-STR-03012.

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e  Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.

Key to symbols

Reinforcement notation thus;

. T1 Top face, outer bar

. T2 Top face, second bar

. B1 Bottom face, outer bar

. B2 Bottom face, second bar
. N1 Near face, outer bar

. N2 Near face, second bar

. M1 Middle, outer bar

. M2 Middle, second bar

. F1 Far face, outer bar

. F2 Far face, second bar

. EF Each face

. ABR Alternate Bars Reversed
. Alt Alternatively placed

. AT Alternatively turned

° CL Centre line

. Stg Staggered

Reference drawings

229100548-MMD-1700-RE-DR-C-2002 to
229100548-MMD-1700-RE-DR-C-2012
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Section /A
NG

Concrete Class C45/55

Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by
unpropped elements at lower levels.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar
diameter.

6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2003.

Concrete Notes:

° External arises to be chamfered 25x25mm. U.N.O.

e  C(Class of concrete shown thus :
U (unformed), F(formed).

e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.

e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
DN-STR-03012.

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.

Key to symbols
Reinforcement notation thus;
. T1 Top face, outer bar
. T2 Top face, second bar
. B1 Bottom face, outer bar
. B2 Bottom face, second bar
. N1 Near face, outer bar
. N2 Near face, second bar

. M1 Middle, outer bar

. M2 Middle, second bar

. F1 Far face, outer bar

. F2 Far face, second bar

. EF Each face

. ABR Alternate Bars Reversed
. Alt Alternatively placed

. AT Alternatively turned

. CL Centre line

. Stg Staggered

Reference drawings

229100548-MMD-1700-RE-DR-C-2002 to
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General Notes:

All dimensions are in millimetres unless otherwise stated. Use figured dimensions
only.

All levels are in metres above Malin Head Datum. Do not scale from the drawing.
Survey grid and all coordinates are in Irish Transverse Mercator.

All dimensions, levels and setting out co-ordinates are to be checked on site by
the contractor. Any discrepancies are to be brought to the attention of the design
engineer.

Drawing to be read in conjunction with all drawings, specifications and documents
in the Works Requirements.

Bridge deck waterproofing shall be spray applied and satisfy the requirements of
TII Publications Doc. Nos. DN-STR-03012, DN-STR-03009 & CC-SPW-02000.
Further to note no.6 above, all other buried concrete surfaces shall be treated with
two coats of epoxy resin waterproofing paint in accordance with the requirements
in Tl Publications Doc. Nos. DN-STR-03012 & CC-SPW-02000.

A 20mm bituminous protection is required as an additional protective layer on all
bridge deck waterproofing in accordance with the requirements in TIlI Publications
Doc. Nos. CC-SPW-02000. The 20mm bituminous protection shall comply with IS
EN 13108- 4 recipe type F wearing course mixture designation 0/2.

All exposed concrete shall be impregnated with a hydrophobic pore liner in
accordance with the requirements in Tl Publications Doc. Nos. DN-STR-03012 &
CC-SPW-02000.

. Joints between precast concrete units to be filled in accordance with the
requirements in Tll Publications Doc. Nos. DN-STR-03012 & CC-SPW-02300.
Placing and compaction of backfill shall be in accordance with the requirements in
TII Publications Doc. Nos. CC-SPW-00600.

Interface between the natural ground with 6N or 6i6j and interface between
embankment fill with 6N or 6i6j to be benched in accordance with the
requirements in Tl Publications Doc. Nos. CC-SPW-00600.

External concrete edges to be chamfered 25 x 25mm unless noted otherwise.
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Reinforced soil
retaining wall

Parapet support slab

H49 Parapet Reinforced soil wingwall

~ Minimum 30m H4a Safety Barrier
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Foundation Notes:

1. All Topsoil, Made Ground and soft spots (undrained shear strength <50kPa) shall Plan _
be excavated from below the footprint of the structure. Excavations shall be Client
backfilled where ne(t:Jessaryfto thfe formation level Wiéh Class 6N2|upfi|rl1. f f 1:200 Wexford County Council
2. Excavations are to be kept free from water. Groundwater control in the form o :
temporary pumping is not currently expected to be required. Roads Department ] Egmh(?;rrlﬁ‘gr?ntae
3. Employer's Representative is to inspect the formation level of all foundations Wexford County Council Wexford
following stripping of topsoil and/or excavation to founding level. The founding ; :
strata shall have a minimum undrained shear strength of 50kPa. Details to be Carricklawn County Council
confirmed by testing on site to the agreement of the Employers Representative. Element Finish Wexford Town
4. Contractor to propose specific installation method to suit the site constraints, -
ground conditions, and project requirements, subject to agreement by the Buried unformed surfaces Ul
Employer’'s Representative.
> intend 10 ceal it ll slements of he works. This s o be aued fothe Conerete Element ON-STR os012) o 206 | Exposure Class - Gover | Bouer | | Exposed unformed stifaces excluding areas | U3 I
. o : - - min nom t [ d deck wat fi
Employer's Representative for approval prior to construction. - 0 receive sprayed deck waterproofing N25 ROSS|aI’e EUI‘OpOI’t ACCGSS Road
6. The formation level of reinforced soil wall shall be accepted by the Employer’s Abutment base (fully buried) C45/55 (50% GGBS) XC2/XD2/XAl 45 | 55 Buried in-situ concrete surfaces F1 (except surfaces to receive spray applied waterproof B2 A U d
Representative prior to placing any backfilling and/or blinding layers. Where Abutment wall (buried face) C45/55 (50% GGBS) XC2/XD3/XAl 45 55 which be prepared as per product requirements) ccesSs n erpaSS
excavation and replacement of poor ground is required below the reinforced soil Abutment wall (exposed face C45/55 (50% GGBS XC4/XD1/XF2 50 | 60 End Supports — Reinforced Soil Wingwalls Standard pattern profile finish (To be approved by the
wall, the extent and depth of excavation of replaced ground shall be agreed by the (exp ) (50% ) PP g Employerg Rep Prr)ior to ConstEuction) PP y Genel’a| Arrangement
Employer's Representative. Precast Beams (External face) C50/60 XCA4/XD1/XF3 35 40 Plan
: End S ts — Reinf dC t Standard patt file finish
In-situ deck slab, Parapet support slab | C45/55 (50% GGBS) XC3 25 35 Agutmuerr)rrt)?lzlzll einjorced Loncrete andard patiern protie finis
Safety, Health and Environmental Information (areas protected by Water_proofmg) Parapet edge beam F3/U3
" ) _ _ _ _ _ Parapet support slab (buried face) C45/55 (50% GGBS) XC2/XA1/XD3 50 60
Notes below are additional to hazards/risks normally associated with this type of work. Numbers correspond to Risk Register references. Designed E. O'Sullivan Eng. Check | R. Sexton
Residual Risk Parapet edge beam, Upstand of Precast Beams F5
Parapet Support Slab C45/55 (50% GGBS) XC4/XD3/XF4 50 60 _ Drawn R. O'Connor Coordination | J. O'Riordan
Reinforced Soil Wingwalls (Buried face) | C40/50 (50% GGBS) XC2/XA1/XD3 55 | 60 Deck Cantilever F4 - —
Live traffic on private road : T Dwg. Check | E. O'Sullivan Approved J. Shinkwin
Reinforced Soil Wingwalls Precast elements H MMD Project Numb Scale at Al Security
roject Number
SE-010 (Exposed face) C40/50 (50% GGBS) XC4/XD3/XF2 55 | 60 Area of deck to receive waterproofing U4 ) o0
Reinforced Soil Wall Cope - 229100548 AS Indlcated STD
_ 3y (Exposed face) C40/50 (50% GGBS) XC4/XD3/XF4 55 | 60 Coping Beams F3/U3
Bridge beams temporary stability Drawing Description
SE-0L 0.S. Ref: 5645-C & 5715-A General Arrangement
This document is issued for the party which commissioned it and for specific purposes connected with the captioned project only. It should not be relied upon by any other party or used for any other purpose. CYAL50379123 Drawing Number
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1. Refer to drawing 229100548-MMD-17000-RE-DR-C-2103 for notes.
W 2. Deck to be made integral with substructure prior to backfilling abutments

Carriageway L Median ‘ Carriageway L Verge | H4a parapet

\
H4a parapet W W ‘ Parapet Upstand

Parapet Upstand

Min. 120mm surfacing including approved

: . ) spray applied waterproofing system and
Timber post & rail fence to CC-SCD-00301 150mm Insitu deck — 20mm asphalt protection %

P ‘ ¢ : —l 3.4%
recast concrete coping / e _ AN

Timber post & rail fence to CC-SCD-00301

Precast concrete coping

' ' - jJ Reinforced soil wall
Reinforced soil wall SP240 ACO KerbDrain
BridgeDeck channel or
MYE2 Precast prestressed edge beam ~ 12No. MY2 Precast prestressed beam equally approved
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/ 8No. 100mm@ uPVC spare ducts
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Existing ground level Key to symbols
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3 4 Reference drawings
7500 . 229100548-MMD-1700-RE-DR-C-2000 - Structures Location Plan
(5K ) *  229100548-MMD-1700-RE-DR-C-2103 - GA Plan & Section
8529 (Skew Span . — . +  229100548-MMD-1700-RE-DR-C-2104 - GA Sections & Elevations
7500 Min. 120mm surfacing including approved «  229100548-MMD-1700-RE-DR-C-2105 - Abutment Plan & Setting Out Details
L spray applied waterproofing system and .
Saw cut deck ioint in : e 229100548-MMD-1700-RE-DR-C-2106 - Abutment Elevations
cut d jointin._ 20mm asphalt protection to be extended .
pavement with bitumen infill o to 200mm below the construction ioint e 229100548-MMD-1700-RE-DR-C-2107 - Precast Prestressed Beams Detail Sht 1
. n 150mm infill concrete deck J e 229100548-MMD-1700-RE-DR-C-2108 - Precast Prestressed Beams Detail Sht 2
H4a Varley & Gulliver W _ — 416.521m min. «  229100548-MMD-1700-RE-DR-C-2110 - Bridge Parapet Details
Parapet or equally approved Ha4a parapet to H4a Safety Barrier +17.071m max. — === : ! +16.323m min. *  229100548-MMD-1700-RE-DR-C-2121 - Abutment Foundations RC Details
H4a Parapet Connection Z B — < g T — ————1+16.886m max. *  229100548-MMD-1700-RE-DR-C-2122 - Abutment Walls RC Details
! _ 17 H4a Varley & Gulliver Safety o il o 7\ / *  229100548-MMD-1700-RE-DR-C-2122 - Deck RC Details
B Y S Barrier or equally approved B 171800] & S o «  229100548-MMD-1700-RE-DR-C-2123 - Bridge Parapet RC Details
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EE y _ 6N/6P Backfil e e 1]
- N = ——— North Abutment 4 South Abutment
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X
: \\ Precast concrete coping Back of wall drainage permanable [ 1 500 500k 6N/6P Backfill
Precast concrete coping — — e %IP\ drainage layer in accordance with —= = 750 6000 750 ;
= — Parapet upstand 4'\ \ Concrete panel reinforced earth clause 513 of Specification . 2 Cari L o
Reinforced soil wall retaining wall system to Employer's R ALt arriageway ergeg- - ' 1
— MYEZ2 Precast prestressed \ §\§ Representative approval Back of wall drainage 150mm@ ) Existing ground profile
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16749

North Abutment Footing 1

Refer to drawing 229100548-MMD-17000-RE-DR-C-2103 for notes.
Deck to be made integral with substructure prior to backfilling abutments

Refer to Appendix 1/11 for details of Contractor designed reinforced earth
panels.
Precast concrete wingwalls to abutment joint panels required at the
wingwall - abutment interfaces.
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1. Refer to drawing 229100548-MMD-17000-RE-DR-C-2103 for notes.
Notes below are additional to hazards/risks normally associated with this type of work. Numbers correspond to Risk Register references. 2. Deck to be made integral with substructure prior to backfiling abutments
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150mm Insitu deck
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1. Refer to drawing 229100548-MMD-17000-RE-DR-C-2103 for notes.
2. Deck to be made integral with substructure prior to backfilling abutments
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1. Refer to drawing 229100548-MMD-17000-RE-DR-C-2103 for notes.
2. Deck to be made integral with substructure prior to backfilling abutments
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Parapet upstand & support slab
See drawing 229100548-MMD-1700-RE-DR-2011
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Parapet upstand & support slab
See drawing 229100548-MMD-1700-RE-DR-2011
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1. Refer to drawing 229100548-MMD-17000-RE-DR-C-2103 for notes.
2. Deck to be made integral with substructure prior to backfilling abutments
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(L-bars)

Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by
unpropped elements at lower levels.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar
diameter.

6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2103.

Concrete Notes:

° External arises to be chamfered 25x25mm. U.N.O.

e  C(Class of concrete shown thus :
U (unformed), F(formed).

e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.

e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
DN-STR-03012.

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.

Key to symbols

Reinforcement notation thus;

. T1 Top face, outer bar

. T2 Top face, second bar

. B1 Bottom face, outer bar

o B2 Bottom face, second bar
. N1 Near face, outer bar

. N2 Near face, second bar

) M1 Middle, outer bar
) M2 Middle, second bar

. F1 Far face, outer bar

. F2 Far face, second bar

o EF Each face

. ABR Alternate Bars Reversed

. Alt Alternatively placed
. AT Alternatively turned
. CL Centre line

1825 120 (L-bar)

1825 119 (L-bar)

2B25

107-150 NF1

1B16 117-150 NF2

North Abutment Wall (Elevation C)

. Stg Staggered
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Condition | g 10 |12 |16 |20 |25 |32 |40
100% lapped in Good 230 | 320 |420 |600 |790 | 1030 | 1310 | 1780
one location Poor 330 | 460 |590 |860 | 1130 | 1470 | 1880 | 2550
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Notes

specified.
2. All kickers to be 100mm high (min

unpropped elements at lower leve

diameter.

Concrete Notes:

° External arises to be chamfered 2

e  C(Class of concrete shown thus :
U (unformed), F(formed).

DN-STR-03012.

noted otherwise.

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise

imum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by

Is.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar

6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2103.

5x25mm. U.N.O.

e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.

e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e Bedding grout to have a minimum cube compressive strength of 60 MPa unless

Key to symbols

Reinforcement notation thus;

. T1 Top face, outer bar

. T2 Top face, second bar

. B1 Bottom face, outer bar

o B2 Bottom face, second bar
. N1 Near face, outer bar

. N2 Near face, second bar

) M1 Middle, outer bar
) M2 Middle, second bar

. F1 Far face, outer bar

. F2 Far face, second bar

o EF Each face

. ABR Alternate Bars Reversed

. Alt Alternatively placed
. AT Alternatively turned
. CL Centre line
. Stg Staggered
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Deck - See drawing
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Notes

1.

5.

6.

Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

All kickers to be 100mm high (minimum).

The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.
Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by
unpropped elements at lower levels.

Reinforcement laps not otherwise defined shall be 50 times the smaller bar
diameter.

For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2103.

Concrete Notes:

External arises to be chamfered 25x25mm. U.N.O.

Class of concrete shown thus :
U (unformed), F(formed).

Concrete to comply with Tl Specification Series 1700 and DN-STR-03012.

All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
DN-STR-03012.

Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.

Key to symbols

Reinforcement notation thus;

T1 Top face, outer bar

T2 Top face, second bar

B1 Bottom face, outer bar
B2 Bottom face, second bar
N1 Near face, outer bar

N2 Near face, second bar
M1 Middle, outer bar

M2 Middle, second bar

F1 Far face, outer bar

F2 Far face, second bar

EF Each face

ABR Alternate Bars Reversed
Alt Alternatively placed

AT Alternatively turned

CL Centre line

Stg Staggered
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Deck - See drawing

Concrete Class C45/55

229100548-MMD-1700-RE-DR-C-2125 228 :
for Reinforcement details Bond Bar Dia
Condition
— 8 10 12 16 20 25 32 40
100% lapped in Good 230 320 420 600 790 1030 | 1310 | 1780
one location Poor 330 |460 |590 |860 | 1130 | 1470 | 1880 | 2550
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Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise

specified.
2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by

unpropped elements at lower levels.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar

diameter.

6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2103.

Concrete Notes:

° External arises to be chamfered 25x25mm. U.N.O.

e  C(Class of concrete shown thus :
U (unformed), F(formed).

e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.

e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to

DN-STR-03012.

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e Bedding grout to have a minimum cube compressive strength of 60 MPa unless

noted otherwise.

Key to symbols

Reinforcement notation thus;

. T1 Top face, outer bar

. T2 Top face, second bar

. B1 Bottom face, outer bar

o B2 Bottom face, second bar
. N1 Near face, outer bar

. N2 Near face, second bar

) M1 Middle, outer bar
) M2 Middle, second bar

. F1 Far face, outer bar

. F2 Far face, second bar

o EF Each face

. ABR Alternate Bars Reversed

. Alt Alternatively placed
. AT Alternatively turned
. CL Centre line
. Stg Staggered

Reference drawings
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Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by
unpropped elements at lower levels.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar
diameter.

6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2103.

Concrete Notes:

° External arises to be chamfered 25x25mm. U.N.O.

e  C(Class of concrete shown thus :
U (unformed), F(formed).

e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.

e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
DN-STR-03012.

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.

Key to symbols

Reinforcement notation thus;

. T1 Top face, outer bar

. T2 Top face, second bar

. B1 Bottom face, outer bar

o B2 Bottom face, second bar
. N1 Near face, outer bar

. N2 Near face, second bar

) M1 Middle, outer bar
) M2 Middle, second bar

. F1 Far face, outer bar

. F2 Far face, second bar

o EF Each face

. ABR Alternate Bars Reversed

. Alt Alternatively placed
. AT Alternatively turned
. CL Centre line
. Stg Staggered
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Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise
specified.

2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing

= — - = = oy schedules prior to the ordering, cutting and bending of reinforcement.
3 3 3 3 3 3 4. Concrete elements are not to be loaded before 28 days. Props to be left in
=] oo =2 =] ol = 2 =2 place for 28 days. Props to elements at higher levels not to be supported by
2 SIS Rlo o o 2 2 N N S B 2 o o Rl 8 8 2 unpropped elements at lower levels.
1 N ] 1 1 ] N 1 1 1 h N 1
S 2|8 3 § 3l S S S 8 8| 2 i 3|2 S S 5 3 3 E g8 3 5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar
e 22 g ge ¢ e o o el gl e e o g ey ee ¢ diameter. |
o ole Q& 212 3 o 22 <F =z @ o 22 33 22 4 6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2103.
c Concrete Notes:
- f | _1 | e  External arises to be chamfered 25x25mm. U.N.O.
— l —— — i — — T F’ e  Class of concrete shown thus :
U (unformed), F(formed).
e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.
e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to
Key Plan DN-STR-03012.
UpStand 1 - Elevation Upstand 2 - Elevation (3N0) UpStand 3 - Elevation N.T.S. e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
1:50 1:50 1:50 DN-STR-03009 to be applied to the bridge deck surface and upstands.
e Bedding grout to have a minimum cube compressive strength of 60 MPa unless
noted otherwise.
Key to symbols
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. . ) . Alt Alternatively placed
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. CL Centre line
. Stg Staggered
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Notes

1. Reinforcement to be Grade 500 Type B deformed bars to BS 4449:2005 (+A3
2016) and cut and bent in accordance with BS 8666 2005 unless otherwise

specified.

2. All kickers to be 100mm high (minimum).

3. The Contractor is to satisfy themselves as to the accuracy of all reinforcing
schedules prior to the ordering, cutting and bending of reinforcement.

4. Concrete elements are not to be loaded before 28 days. Props to be left in
place for 28 days. Props to elements at higher levels not to be supported by

unpropped elements at lower levels.

5. Reinforcement laps not otherwise defined shall be 50 times the smaller bar

diameter.

6. For General Notes refer to drawing 229100548-MMD-1700-RE-DR-C-2103.

Concrete Notes:

° External arises to be chamfered 25x25mm. U.N.O.

e  C(Class of concrete shown thus :
U (unformed), F(formed).

e  Concrete to comply with TII Specification Series 1700 and DN-STR-03012.

e All buried surfaces to receive 2 coats of epoxy resin waterproofing paint to

DN-STR-03012.

e  Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the bridge deck surface and upstands.

e Bedding grout to have a minimum cube compressive strength of 60 MPa unless

noted otherwise.

Key to symbols

Reinforcement notation thus;

. T1 Top face, outer bar

. T2 Top face, second bar

. B1 Bottom face, outer bar

o B2 Bottom face, second bar
. N1 Near face, outer bar

. N2 Near face, second bar

) M1 Middle, outer bar
) M2 Middle, second bar

. F1 Far face, outer bar

. F2 Far face, second bar

o EF Each face

. ABR Alternate Bars Reversed

. Alt Alternatively placed
. AT Alternatively turned
. CL Centre line
. Stg Staggered
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Concrete Class C50/60

Bond Bar Dia

Condition I 10 |12 |16 |20 |25 |32 |40
100% lapped in Good 230 | 320 |420 |600 |790 | 1030 | 1310 | 1780
one location Poor 330 |460 | 590 |860 | 1130 | 1470 | 1880 | 2550

Notes

—_

Beam concrete to be grade C50/60 unless noted otherwise.

Alternative beam design or alterations are to be to the approval of the Employer's
Representative.
3. Formed finish F5 to exposed beam surfaces. Infill beam face to be rough cast
exposing aggregate to a minimum roughness of 3mm.
4. Prestressing strands shall be 15.7mm diameter, 7 wire drawn strands to
BS 5896:2012 with a nominal tensile strength of 1860 N/sq mm
5. Initial prestress to be 75% of specified characteristic breaking load of
279kN(208kN).
6. Lifting Anchors
e  The contractor shall provide suitable lifting anchors for erection, to the
approval of the engineer.
e Any pockets made for lifting shall be filled with epoxy mortar upon
completion of the works. Minimum cover to anchor head to be 15mm.
7. Minimum cube strength of concrete at transfer: 40N/sq mm.
8. The Contractor must submit shop drawings for the beams for the approval
by the Engineer prior to manufacture.
9. Strands to be disk cut flush with ends of beams treated with anti-corrosion inhibitor
and over coated with an approved epoxy skim.
10. All concrete, materials and workmanship to be in accordance with IS EN 13670
11. Welding of reinforcement is not permitted.
12. Internal beam estimated lifting weight = 4.5T

Edge beam estimated lifting weight = 6.5t

Key to symbols

Reinforcement notation thus;

T1 Top face, outer bar

T2 Top face, second bar

B1 Bottom face, outer bar
B2 Bottom face, second bar
N1 Near face, outer bar

N2 Near face, second bar
M1 Middle, outer bar

M2 Middle, second bar

F1 Far face, outer bar

F2 Far face, second bar

EF Each face

ABR Alternate Bars Reversed
Alt Alternatively placed

AT Alternatively turned

CL Centre line

Stg Staggered
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Notes

Element Finish Gengral N.otes: . N '
All dimensions are shown in millimetres unless noted otherwise.

Precast Elements F3

Reinforced Soil Wall Coping F3/U3

Figured dimensions only are to be taken, do not scale from these drawings.

Drainage ditch - All levels shown are in metres above ordnance datum at Malin Head.

Reinforced Soil Wingwalls Standard pattern profile finish

Lands made available All coordinates relate to ITM - Irish Transverse Mercator

This drawing is a copy of an electronic file and is copyrighted.

Drainage pipe and Precast Headwall to CC-SCD-00553 Refer to Appendix 1/11 of the Specification for details of the Contractor

Concrete Element Min Conrete Grade Exposure Class Cover | Cover desi . .
esigned precast box units and wingwalls.

(IS EN 206, DN-STR-03012) Cmin |Cnom

UAN wall and base (buried face) C45/55 (50% GGBS) XC2/XAl 30 35
UAN wall (exposed face) C45/55 (50% GGBS) XC3/XF1 35 | 40 Concrete Notes:

- . External arises to be chamfered 25x25mm. U.N.O.
UAN roof (buried face) C45/55 (50% GGBS) XC2, XAl, XD2 45 50

UAN (exposed horizontal face) C45/55 (50% GGBS) XC3/XF3 35 40 . Concrete to comply with Tl specification series 1700 and DN-STR-03012.

, . All buried surfaces except reinforced earth wingwalls to receive 2 coats of epoxy
RC Headwall & Soil Wall Coping C40/50 (50% GGBS) XC4/XD3/XF4 55 60 resin waterproofing paint to DN-STR-03012.
Reinforced Soil Wingwalls

Reinforced soil walls (Buried face) C40/50 (50% GGBS) XC2/XA1/XD3 55 | 60 . Spray applied waterproofing membrane to DN-STR-03012 and complying with

Reinforced Soil Wingwalls C40/50 (50% GGBS) XC4/XD3/XE2 55 60 DN.-STR-03009 to be applied to the precast unit top and side surfaces, internal
(Exposed face) buried surfaces and back face of buried headwalls

- Fencing and gates

Anti-graffiti coating to all exposed concrete surfaces.

Foundations Notes:

. The structure drawing is to be read in conjunction with the relevant earthworks
Geotechnical Information plan and profile drawings. The specification for road works series 600 and its
Safety barrier Appendices.

Structure Founding Minimum Bearing
Element Stratum Pressure (KN/m2) . Excavations are to be kept free from water. Groundwater control in the form of
temporary pumping is not currently expected to be required.

sandy slightly gravelly clay . All topsoil, made ground and soft spots (undrained shear strength <50kPa) shall
be excavted from below the footprint of the structure and at least to the depths
— and ground conditions identified in the form C. Excavations shall be backfilled
_— ' where necessary to the formation level with Class 6N2 upfill.

\%\ _— Culvert Base Glacial Till - Firm to stiff slightly 140

. Designer's Site Representative (DSR) is to inspect the formation level for all
— foundations following stripping of topsoil and/or excavation to founding level.
Founding strata are to be as per the "Geotechnical Information" table.

— .1 No. plate loading test (PLT) in accordance with BS 1377 shall be carried out

' below the footprint of the culvert. The plate to be used shall be a circular plate of
0.455m diameter. The loadings shown in the "Geotechnical Information” table
should be attained with less than 3.0mm of settlement. The PLT shall be carried
out at excavation formation level.
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_— Proposed Back of Wall Drainage
e Proposed Front of Wall Drainage
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s p ghway g
y Proposed Foul Sewer
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Existing EIR Underground Services
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per Series 300 drawings
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1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2203 for notes.

75mm min. ST2 concrete protectionto n n
waterproofing with 1% transverse fall W — Spray applied waterproofing system 6N/6P backfill to be placed on either W _
— side of the structure in equal stages Safety barrier

g/lpirrl';lyl23g}{gdsvl:/g?eiiggoi;‘?rigdggtz%proved 1 3.5 x4m UAN precast unts — 225mm carrier drain to avoid displacement of the structure
S A A R R R R R R R R R IRIRIIRIR i 4 Q @ Eﬁ
\\///\\///\\//)\///\///\///\///\///\///\///\//\//\//\//\// / // \//\//\// \// \ \ \/ \/ \/ \/ \/ \/ \/ / \/ \ \ \ \ \ \ | | Timber post and rail fence to Tl CC-SCD-00301
l.
= A A A A A S S S A T : ot
N N N N N N T N N S N AN T N N N TN
RO R R LD DAL IN 2 2 2o IR 22 X RN RN RO RN
NN N N NN '17/ NN
NN NNNNYZ ¢ \ AN
IP65 IK10 rated lighting with stainless steel fixin /\\\\/\/ /\\\\\\\\\\\\\\\\ m
rated lighting with stgmless _steel f|>_<|ngs to// / / \ % / // // // // // // // /
Bt SNy ASEAAAY -
S NN NN N
Epoxy resin waterproofing // // // // // ) /\/\/\/\/\/ tlf)pgl)l()l/m:?iselg ;\:Jartfz::rggoflng ELEVATION /é\
to all buried surfaces VNI, o /\\/ \\/ \\/ \\/ \\/
\\//\\//\\//\//\ ] % = // // // // // Floor to be paved in accordance with pavement 1:100 @y
\///\///\//> /// /// /// /// / details specified within TIl Publication
\\ \\ \ N 7 \\ \\ \\ document DN-GEO-03047 “Rural Cycleway
\/\/\ /\/\/\/ Design (Offline & Greenway)”
\\//\\//< /\\//\\//
Bac_k of wall dra_\inage permanable \//\ ‘ //\//\/ Baqk of wall drainage permana_ble
S 2o X Ui 7 Ehi bR
150mm dia. perforated uPVC _ 150mm dia. perforated uPVC
drainage pipe drainage pipe
‘ — 75mm ST1 concrete blinding
on compacted 6N2 upfill
SECTION [/ 2\
1:50 W
I
Timber & post fence to |
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I
I
— Continuous adhesive membrane
Internal Face Continuous adhesive membrane Buried Face under spray applied waterproofing , 500 Min. %
9 v Sp;aypapp]!_ieg bridge 200 Sp;ay a?plie;l l))(;idge_ waterproofing \\ ol ¢
; 4)a'a' g waterproofin ) , 200 | or 2 coats epoxy resin / / 8|5
7 L7 SRS
ﬁk - Continuous hydrophilic —— Compressible backup rod //\\\//\\\//\\\//\\\//\\\// ol &
Irr)l sealant < " conti N - 3////// /// /// /// /// 3= . .
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Notes
\
. \ General Notes:

\ All dimensions are shown in millimetres unless noted otherwise.
Site Extent Boundary 4>\

\ All levels shown are in metres above ordnance datum at Malin Head.

@ \ \ . All coordinates relate to ITM - Irish Transverse Mercator.

For drainage details see MM 0500 series drawings / For fencing details see MM 0300 series drawings Proposed Interceptor Drainage Ditch . This drawing is a copy of an electronic file and is copyrighted.

Figured dimensions only are to be taken, do not scale from these drawings.

\
' Concrete Notes:
External arises to be chamfered 25x25mm. U.N.O.

Concrete to comply with TIl specification series 1700 and DN-STR-03012.

\ ‘ 000 iy . All buried surfaces except reinforced earth wingwalls to receive 2 coats of epoxy
9 a 3 an poct resin waterproofing paint to DN-STR-03012.
\ S|
cn elped® -
\ W cye . Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the precast unit top and side surfaces, internal
. buried surfaces and back face of buried headwalls.

| 36143 \\
<\ \ /2
N /,
\ \ \ pa /
- — — — — = — = Xt-——- %) -\ - - — — — —F —— — - — = —— — — X —— - — — —} & _
A | \ : ! Site Extent Boundary
1 , C1 Drainage Culvert |
Y | ! Proposed Fencing
. @ | 2000 \ |
L 777777777777777777777777777 J_- N N N AN AN AN N 4:2 Proposed Back of Wall Drainage
% \ \\; Proposed Highway Drainage
I . ' Proposed Safety Barrier
— 18 No. standard box culverts (each 2m length) \
Realigned Drainage Ditch ‘ \ \
\
X \
C\\Q)g \\
\\ W Reference drawings
) \ . . . \ . 229100548-MMD-1700-RE-DR-C-2000 Structures Location Plan
Existing drainage ditch 229100548-MMD-1700-RE-DR-C-2304 Sections & Details

\ / Proposed Drainage Ditch

For safety barrier see MM 0400 a
series drawings for details W

‘ Carriageway L Median L Carriageway ‘ 225mm Carrier drain

6N/6P backfill to be placed on either l ’l ’[ l
side of the structure in stages to avoid
displacement of the structure

See MM 0300 series drawings for
+13.394m +13.319 m Road Surface fencing details P03 | 01.11.2024

Wingwall head detail added
P02 | 16.09.2024 Revised culvert levels
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Precast concrete wingwall — ¢ \\/// \\///\\///\ ///\\///\\///\\///\\/ \\/// \\/// \\/// \/ \\/// \\// \\// \\//\ \\//\\//\\//\\/ /l Facility /l | +11.635m ([~ Precast concrete wingwall Status Stamp -
Y \// 75mm min. ST2 concrete protection to\/\//\//\//\//\//\//\//\ b /\//\//\//\// / e NS
—o SRR S TR s, B NFORMATION
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General Arrangement

Concrete Element Min Conrete Grade Exposure Class Cover |Cover I
(IS EN 206, DN-STR-03012) Cmin |Cnom Plan & SeCtlon
Culvert wall and base (buried face) C40/50 (50% GGBS) XC2/XAl 30 35
0,

Culvert wall (exp.osed face) C40/50 (50% GGBS) XC4/XF1 35 40 Designed 1. Bourke Eng. Check | R. Sexton
Culvert roof (buried face) C40/50 (50% GGBS) XC2, XAl, XD2 50 55

- Drawn R. O'Connor Coordination | J. O'Riordan
Culvert (exposed horizontal face) C40/50 (50% GGBS) XCA4/XF3 35 40

Dwg. Check | J. Bourke Approved J. Shinkwin
RC Headwall C45/55 (50% GGBS) XC4/XD1 35 40 3D Cl U d MMD Project Number Scale at Al Security
Precast concrete wingwall — n eI‘DaSS 229100548 AS |nd|Cated STD
(Buried face) C45/55 (50% GGBS) XC2/XA1/XD3 50 55 Element Finish .
Precast concrete wingwall C45/55 (50% GGBS) XC4/XD1/XF2 35 40 Drawing Description
(Exposed face) Precast Elements F3 .
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Drawing Number
This document is issued for the party which commissioned it and for specific purposes connected with the captioned project only. It should not be relied upon by any other party or used for any other purpose. CYAL50379123 9
We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties. © Tailte Eireann - Surveying 229 100548- M M D- 1700- R E- D R-C-2303

01/11/2024 13:55:39 B:\dms66358\229100548-MMD-1700-RE-M3-C-2007.rvt



Min. 120mm surfacing —L

6N/6P backfill to be placed on either
— side of the structure in equal stages
to avoid displacement of the structure

S A A A N A N N A N O S A S N A AN AT
R A A N N NI
A A A A A A SIS
\ \//\//\//\//\ /\ /\ /\ /\ /\ /\//\//\//\//\//\//\//\//\//\//\//\//\//\//\//\/
S e Srcemmeposionn
 waterproofing with 1% transverse fall. ") AN N N N
A S A A s Y
\/\/\/ .//x Ln /re;cas/gms \/\/\/\ ///ra /a/ |g/wa/er rop/ln s//s em/\/
S o aaaSSS a
I N N N NN AN NN N NN
N\ \///\//\//\//\// \//\//\//\//\//\/
SEERGK 2100 SEQURGE
N\ \//\//\//\// \//\//\//\//\/ Back of wall dra "
SERLEK et
\ \///\///\// § <//<//<// / clause 513 of Specification
\\\ \\\/\\/ 8 o \\\ \\/\\/ _150mm dia. p_erforated uPVC drainage pipe set
\//\ O w0 Bed level O- in porous no fines concrete connected to positive
Epoxy resin waterproofing \\ \\ % :) ﬁ®@§ \ / //\/ outfall and with adequate rodding facilities
to all buried surfaces N \7/ E)pgl)% l:?iseig ;\:Jartfzgggoﬁng

Where soft ground is encountered under the
culvert footprint it is to be excavated down to firm

//“‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0&':0’0’0‘0‘0 500mm embedment

cohesive material or to sands and gravels and i
replaced to the required bearing capacity. Bearing
capacity to be confirmed by testing by the
Contractor on site to the agreement of the
Employer's Representative.
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on compacted 6N2 upfill
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—— Continuous hydrophilic
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polysulphide sealant
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Floor Joint Detall
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( For fencing details see MM 0300 Series drawings

INININI

| Precast concrete headwall

o Precast concrete wingwall

~=——— Timber post and rail fence to
TIl CC-SCD-00301

NV NN NS

SN X

ELEVATION /3
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1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2303 for notes.
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— General Notes:
e . All dimensions are shown in millimetres unless noted otherwise.

- . Figured dimensions only are to be taken, do not scale from these drawings.
‘ . All'levels shown are in metres above ordnance datum at Malin Head.
All coordinates relate to ITM - Irish Transverse Mercator.

This drawing is a copy of an electronic file and is copyrighted.

Concrete Notes:
-

External arises to be chamfered 25x25mm. U.N.O.
/
For Drainage details see MM 0500 series drawings Concrete to comply with TII specification series 1700 and DN-STR-03012.

All buried surfaces except reinforced earth wingwalls to receive 2 coats of epoxy
resin waterproofing paint to DN-STR-03012.

Spray applied waterproofing membrane to DN-STR-03012 and complying with
DN-STR-03009 to be applied to the precast unit top and side surfaces, internal

buried surfaces and back face of buried headwalls.
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Issued for Information

For fencing details see MM 0300 series drawings
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6N/6P backfill to be placed on either side of the structure

For fencing details see MM 0300 series drawings
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Description

— 75mm ST1 concrete blinding
W on compacted 6N2 upfill

i N — Precast concrete head beam
Precast concrete head beam

Status Stamp

INFORMATION

0
=<

C M 5 Eastgate Avenue
i Eastgate
! : ‘ 5m Wide Access Road ‘ d \ Precast concrete wingwall o gl o
W i d \ M ittle Islan
0 i +10.688 m i 0 b¥ MOTT COlrk g
Precast concrete wing wall +10.467 m ‘ N Irelan
' MACDONALD
\\

T +353(0)21 4809800

F +353 (0)21 4809801
‘ o W www.mottmac.com
Existing Ground Level / Existing Ground Level
v v
2000 Client
/ / Wexford County Council
10000 Roads Department Eonl\‘héirle Contae
; ocC arman
S Carricklawn
Bed Level +8.100 m Q +8.140 m Bed level Wexford .
v v v v Wexford Town County Council
moon | o o e o e el e ] e a3
' N e '
Title
‘ \ N25 Rosslare Europort Access Road
—— 75mm ST1 concrete blinding — 500mm embedment CZ Cu |Ve rt
on compacted 6N2 upfill
General Arrangement
Concrete Element Min Conrete Grade Exposure Class Cover |Cover SECTI ON 1 Plan & SeCtIOI’]
(IS EN 206, DN-STR-03012) Cmin |Cnom 1:50 2403
Culvert wall and base (buried face) C40/50 (50% GGBS) XC2/XAl 30 35 .
Culvert wall (exposed face) C40/50 (50% GGBS) XC4/XF1 35 40 Designed 1. Bourke Eng. Check | R. Sexton
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1. Refer to drawing 229100548-MMD-1700-RE-DR-C-2403 for notes.
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APPENDIX 6/1

Requirements for Acceptability and Testing of Earthworks Materials

2. Acceptable limits for the fills in Table 6/1 appropriate to the contract

a. A schedule of acceptability limits for the fill materials required for this Contract is given in
Table 6/1.2 “Compliant Earthworks Materials: Classification and Compaction
Requirements” below in accordance with TIl Publication Specification CC-SPW-00600.
The grading requirements for each class of fill are as given in CC-SPW-00600 Table 6/2
“Grading Requirements for Compliant Earthworks Materials” and Table 6/5 “Grading
Requirements for Earthworks Materials Imported onto Site”. The compaction
requirements are as given in CC-SPW-00600 Table 6/4 “Method Compaction for
Earthworks Materials: Plant and Methods”.

The locations where selected fills are to be used and the fill types to be used are
identified on the Standard Earthwork Details and drawings, listed in Table 6/1.1.

Table 6/1.1: List of earthwork drawings
Drawing No. SED Ref No.

Description

229100548-MMD-0000-RE-DR-C- -

2000

Overall General Layout

229100548-MMD-0600-RE-DR-C- -
2001 to 2011

Earthworks Layout

229100548-MMD-0600-RE-DR-C- -

Earthworks Plans and Longitudinal Sections

2101 - 2107
229100548-MMD-0600-RE-DR-C- - Instrumentation and Monitoring Arrangement
2401
229100548-MMD-0600-RE-DR-C- SED 1 Topsoil placement
2201 SED 2 Rounding of earthworks slopes
SED 3 Typical embankment profile
SED 4 Treatment of soft spots in embankment foundation
SED 5 Typical cutting profile
229100548-MMD-0600-RE-DR-C- SED 6 Embankment starter layer
2202 SED 7 Typical embankment profile (embankment height less than
4.5m)
SED 8 Typical embankment profile (embankment height greater
than 4.5m)
SED 9 Standard slope drain
SED 10 Deep counterfort drain
229100548-MMD-0600-RE-DR-C- SED 11 Surface movement survey point and datum points
2203 SED 12 Settlement monitoring plate
SED 13 Carriageway settlement monitoring point
SED 14 Sight lines
SED 15 Transition area between cut and fill
SED 16 Ground treatment of soft spots for CBR <4% or ¢, <50kpa at
sub formation level in shallow embankment / cutting or at-
grade
229100548-MMD-0600-RE-DR-C- SED 17 Settlement Monitoring Plate Installation
2204 SED 18 Vibrating Wire Piezometer Installation
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3. Special requirements for determining acceptability

a. The Contractor shall be responsible for the management and use of all earthwork
materials and for providing the materials in accordance with this Specification.

b. The classification and confirmation of acceptability of the earthwork materials shall be
carried out by the Contractor where practicable and safe, at the point of excavation or
deposition (where the material alters during transport and deposition only) or where a
safe system of work for sampling dictates for on-site materials, and at the point of
deposition for imported materials.

c. If, in the opinion of the Employer’'s Representative the material has altered its
classification or become unacceptable for whatever reason, the classification and
acceptability tests given in Table 6/1.2 of Appendix 6/1 and Table 1/5.1 of Appendix 5/1
shall be repeated. Determination of acceptability of materials stockpiled on site shall be
undertaken immediately prior to excavation from the stockpile.

d. With the exception of site won Class 1, 2 and 4 materials, information on material
acceptability shall be passed to the Employer’s Representative for technical comment,
which may incorporate a visit to the source if necessary. The information shall include the
following where appropriate:

e location of fill source;

e method of extraction;

e classification of fill;

e data to show material meets specification criteria limits for acceptable fill; and
e amount of fill extracted.

e. Prior to granting approval for site won or imported materials (excluding Class 1, 2 and 4
materials), a full suite of acceptability tests shall be carried out by the Contractor,
supported by the information available from ground investigations.

f. Final compliance testing of the earthwork materials shall be made by the Contractor after
deposition. Where the properties of the materials change between source and deposition,
or where the material undergoes significant deterioration during compaction, further
testing and sampling will be carried out at the point of deposition. The Employer’s
Representative shall be informed of any changes in properties of earthwork materials.

g. The Contractor shall submit electronic copies of all compliance test results to the
Employer’s Representative within five workings days of the completion of each test. The
copies shall be approved by the Contractor’s responsible engineer or technician.

4. Processing to render Unacceptable Material

a. The Made Ground is assumed as Unacceptable material for reuse. Some of the site
arising may be classified as non-complaint or unacceptable material and may be suitable
for processing to become acceptable fill material.

b. Requirements for management of Unacceptable material are detailed in Appendix 6/2 of
this specification.

c. If the Contractor chooses to process site arising material, they shall submit a Method
Statement to the Employer’s Representative for approval.

d. The Method Statement shall define the location of materials to be processed, the classes
of materials to be produced and details of method of processing.

5. Acceptability for landscape fill

a. At present there is no requirement for landscape fill. However, if landscape fill is required
then Employer’s Representative must be informed.
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b. Landscape fill must satisfy the properties required for acceptability, in Table 6/1.2 of
Appendix 6/1.

6. Requirements for groundwater lowering or other treatment

a. The Contractor is responsible for all groundwater lowering where this is required for the
purposes of the construction works.

b. The use of major groundwater lowering measures are not currently envisaged. Should the
Contractor wish to apply groundwater lowering then proposals must be submitted to the
Employer’'s Representative for review and agreement a minimum of 5 days prior to the
implementation of such measures.

c. The Contractor is responsible for obtaining all permits and/or licences required to
undertake groundwater lowering and for treatment and/or disposal of said groundwater.

d. Where earthworks operations or ground improvement measures result in the expelling of
groundwater into drainage layers or onto earthworks surfaces the discharged water shall
be collected, treated if necessary and disposed of by the Contractor.

7. Acceptable earthworks material

a. Both method and end product compaction are allowed. Consideration should be given to
method compaction in accordance with Table 6/1.2 of Appendix 6/1 as a primary source
for acceptability and testing of earthwork. For end product approaches, compaction trials
will be required prior to using end product compaction with acceptability and testing in
according with Table 6/1.2 of Appendix 6/1. Refer to Appendix 6/3 for details of
compaction methodology and Appendix 1/5 for testing of compaction.

b. The Contractor shall be responsible for the classification of site arisings and imported
material. The Contractor shall also be responsible for the testing of the earthworks
materials. The Contractor shall make available a copy of all the classification test results
within five working days from the completion of the test, to the Employer’s
Representative. Where the Employer’s Representative is of the opinion that the
classification of the site arisings or imported material has changed since sampling, or the
material undergoes significant deterioration during compaction (as assessed by the
Employer’s Representative), the Contractor may be required to repeat the classification
tests to check acceptability.

c. The earthworks material arising from site shall be classified at the point of excavation and
imported fill to site shall be classified prior to acceptance on site.

d. The frequency of testing to determine material acceptability is provided in Appendix 1/5.

e. As-dug Made Ground is generally not expected to be suitable for re-use as engineering
fill due to its variable nature. However, assuming that the material doesn’t have any
elevated levels of contamination, the material may be suitable for re-use. Appropriate
testing would be required to be carried out on the material to assess the suitability for re-
use on site in accordance with Table 6/1.2 of Appendix 6/1 and Appendix 1/5.

f. The use of MCV as a test for acceptability of Class 2 materials shall be determined using
field trials as described in NG 631. For Class 2 materials, both MCV and mc testing will
be undertaken during field trials. A review of the testing results (carried out by an
independent laboratory) will be undertaken. If during field trials, MCV is proven to
accurately represent the acceptability of Class 2 Materials, Table 6/1.2 of Appendix 6/1
will be revised to omit or amend the water content testing requirement.

g. To demonstrate the correlation of CBR and/or strength testing with MCVs, and
specifically that of Class 2 fill material to validate the foundation design and formation
criteria, additional testing will be required. In-situ plate load tests, DCPs, LWDs and
FWDs (e.g. Mexe probe or similar) testing with laboratory MCVs and CBRs measured on
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samples taken at the same location, with water content testing to demonstrate sample
equivalence will be carried out to demonstrate that CBR > 4.0% is achieved on material
using the MCV relationship for general fill. A series of tests at a minimum average rate of
one set (i.e. 1 Plate Load Test, 1 no. CBR, 1 no. MCV and 1 no. DCP all carried out on a
sample of Class 2A/B or 2C1 cohesive general fill material at the same moisture content)
per day will be carried out during the first four weeks of earthworks operations, giving a
minimum of 20 no. sets of data, to provide an initial correlation. Thereafter test data will
be collected at a rate of two sets per month with a minimum of two sets for each
earthworks fill element. The initial set up rate of testing shall apply to each major source
of material or each sub section where there is significant variation in material
classification. At the Employer’'s Representative’s discretion, the rate of testing may be
held at the initial set up rate or other alternative testing frequency if required.

h. The classification of the earthworks materials shall be carried out by the Contractor
generally at each point of excavation for on-site materials and at each point of deposition
for imported materials. The location of trial pits for classification work shall be agreed with
the Employer’s Representative. To allow site processing of otherwise acceptable
material and with the prior agreement of the Employer’s Representative, strength
classification (i.e. undrained strength, MCV, or moisture content as specified in Table
6/1.2 of Appendix 6/1) of on-site Class 2 materials may be carried out by the Contractor
prior to compaction at each point of deposition.

8. Requirements for in-situ resistivity tests

a. Where required, the determination of resistivity is to be made by in-situ testing.

9. Requirements for in-situ redox potential tests

a. Where required, the determination of redox potential is to be made by in-situ testing.

10. Minimum and maximum moisture content for method specification

a. Table 6/1.2 of Appendix 6/1 defines a set of criteria to be met for the moisture content of
material. The permitted maximum and minimum moisture contents are to be determined
as part of the source approval testing.

b. Granular fill:

The permitted upper and lower moisture content shall be a function of the Optimum
Moisture Content, when determined as part of the source approval testing, using the
method defined in Table 6/1.2 of Appendix 6/1.

c. Cohesive Fill:

The lower permitted moisture content for cohesive fill shall be the moisture content where
a horizontal line plotted equivalent to 105% of the Maximum Dry Density intercepts the
10% air voids line.

The upper permitted moisture content for cohesive fill shall be the dryer moisture content
of either:

i.  The moisture content at 95% of the Maximum Dry Density on the wet side of the
compaction curve, (e.g. for moisture contents in excess of the Optimum Moisture
Content).

i. The moisture content equivalent to the lowest permissible undrained shear strength as
defined in Table 6/1.2 of Appendix 6/1 for the specific fill class.

iil. Where the shear strength of the material is less than the minimum permitted in Table
6/1.2 of Appendix 6/1, the material will be deemed to be too wet.
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Table 6/1.2: Compliant Earthworks Materials: Classification and Compaction Requirements

Class General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
General 1A Well graded General fill Sand, gravel, crushed rock or (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 2
Granular Fill granular crushed concrete with clay, silt or Site - I.S. EN
material any combination thereof excluding ISO 17892-4 or
eat, topsoil and other organic
:Jnaterialp d End product:
(i) Uniformity coefficient See Note 5 10 - Minimum 95% of
MDD.
OMC/MDD
determined using
Vibrating Hammer
1B Uniformly General fill Sand, gravel, crushed rock or (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 3
graded crushed concrete with clay, silt or Site - 1.S. EN
granular any combination thereof excluding ISO 17892-4 or
material peat, topsoil and other organic
material End product:
(i) Uniformity coefficient See Note 5 - 10 Minimum 95% of
MDD.
OMC/MDD
determined using
Vibrating Hammer
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Class General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
General 2A Wet cohesive | General fill Clay or silt with sand, gravel, (i) Grading I.S. EN ISO Tab 6/2 Tab 6/2 Tab 6/4 Method 1
Cohesive material — crushed rock, crushed concrete, or 17892-4 except for materials
Fill derived from any combination thereof excluding with liquid limit
Macamort_e peat, t_opson and other organic (i) Plastic limit (PL) 1S.ENISO ) ) greater'than 50,
Clay Glacial material 17892-12 determined by I.S.
Till'if EN ISO 17892- 12,
appropriate only tamping or grid
(iii) Water content 1.S. ENISO Compaction | 25% rollers shall be used.
17892-1 requirement
End product:
WC = 18% Minimum 95% of
or in situ MDD.
moisture
content, OMC/MDD
whichever is determined using
higher 2.5kg Rammer
(iv) MCV Section 32 8 13
(v) Undrained shear Section 33 50kPa -
strength of remoulded
material
(vi) Effective angle of Section 36 26 deg -
shearing resistance (¢’)
and effective cohesion (c’) 1kPa
2B Dry cohesive General fill Clay or silt with sand, gravel, (i) Grading I.S. EN ISO Tab 6/2 Tab 6/2 Tab 6/4 Method 2
material — crushed rock, crushed concrete, or 17892-4
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Class

General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
derived from any combination thereof excluding i Plastic limi S S0 End product:
Macamore peat, topsoil and other organic (i) Plastic limit (PL) . égEzN |2 ) ) o
Clay Glacial material 178921 Minimum 95% of
Till if MDD.
appropriate iii) Water conten I.S.ENI 18% orin mpacti
pprop (iii) Water content S SO 8 % 0 . Compaci OMC/MDD
17892-1 situ moisture | on determined usi
content, requireme 4e5<|irmR|ne using
whicheveris | nt ~Kg Rammer
higher
WC =
25%
(iv) MCV Section 32 8 13
(v) Undrained shear Section 33 50kPa -
strength of remoulded
material
(vi) Effective angle of Section 36 26 deg -
shearing resistance (¢’)
and effective cohesion (c’) 1kPa
2C1 Stony General fill Clay or silt with sand, gravel, (i) Grading I.S. ENISO Tab 6/2 Tab 6/2 Tab 6/4 Method 2
cohesive crushed rock, crushed concrete, or 17892-4
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Class General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612

Section 1 and Appendix 6/1)

Property (See Defined & Compliance Limits

Exceptions in Previous Tested in Within:

Column) Accordance

with: Lower Upper
material (high any combination thereof excluding - S S0 89 . 250 or
fines content) peat, topsoil and other organic (ii) Water content . égEzN ! 1, /0 orm 5%
_ derived material 17892-1 situ moisture End product:
from content,
. . - 0
Macamore \i:v.hlrt]:hever is m:;gnum 95% of
Clay Glacial Igher :
Tillit , OMC/MDD
appropriate (iii) MCV Section 32 8 13 determined using
2.5kg Rammer

(iv) Undrained shear Section 33 50kPa -

strength of remoulded

material

(v) Effective angle of Section 36 26 deg -

shearing resistance (¢’)

and effective cohesion (c') 1kPa

Topsoil 5A Topsoil or turf | Topsoiling Topsoil or turf designated as Class | (i) Grading Section 18 - Section -
existing on 5A in the Contract 18
Site

5B Imported Topsoiling Material complying with BS 3882 - - - - -
topsoil
5C Imported turf Turfing Material complying with BS 3882 - - - - -
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Class General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
Selected 6A Selected well | Placement Natural gravel, crushed gravel, (i) Grading Sourced on Tab 6/2 Tab 6/2 No compaction
Granular Fill graded in water crushed rock or gravel, crushed Site — I.S. EN
granular concrete or any combination 1ISO 17892- 4
material thereof, excluding argillaceous
e7md/0r micaceous rock (see Note Imported — 1.S. | Tab 6/5 Tab 6/5
) EN 933-1
(i) Uniformity See Note 5 10 -
(iii) Plasticity index I.S. EN ISO Non-plastic
17892-12
(iv) Los Angeles Section 35 - 50
coefficient
(v) Slake Durability Section 34 95% -
6B Selected Starter layer | Natural gravel, crushed gravel, (i) Grading Sourced on Tab 6/2 Tab 6/2 Table 6/4 Method 5
coarse or crushed rock or gravel, crushed Site - I.S. EN
granular placement in | concrete or any combination 1ISO 17892- 4
material water thereof, excluding argillaceous
imd/or micaceous rock (see Note Imported — 1.S. | Tab 6/5 Tab 6/5
) EN 933-1
(ii) Plasticity index I.S. EN ISO Non-plastic
17892-12
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Class

General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
(iii) Los Angeles coefficient | Section 35 - 50
6C Selected Starter layer | Natural gravel, crushed gravel, (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 2
uniformly crushed rock or gravel, crushed Site - I.S. EN
graded concrete or any combination ISO 17892- 4
granular thereof, excluding argillaceous
material z;md/or micaceous rock (see Note Imported — 1.S. | Tab 6/5 Tab 6/5
) EN 933-1
(i) Uniformity See Note 5 10 -
(iii) Plasticity index I.S. EN ISO Non-plastic
17892-12
(v) Los Angeles coefficient | Section 35 - 50
(vi) Water content I.S. EN ISO Optimum Optimum
17892-1 water water
content -2% | content
+1%
(vi) Slake durability Section 34 95% -
6F1 Selected Capping Natural gravel or sand or a (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 6
granular combination of both Site—I.S. EN
material ISO 17892- 4 or
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Class

General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
End product:
Imported — I.S. | Tab 6/5 - (0/31.5 or 0/80, Minimum 95% of
EN 933-1 GE, UF 9 and OC 75)
MDD.
(i) Optimum water content | BS 1377-2 - - OMC/MDD
(vibrating determined using
hammer Vibrating Hammer
method)
(iii) Water content I.S. EN ISO - Optimum
17892-1 water
content
(iv) Los Angeles Section 35 - 50
coefficient
(v) Slake durability Section 34 95% -
(vi) Total sulfur content IS EN 1744-1 - 1%
clause 11.2
(vii) Permeability Section 40 5x10°m/s -
6F2 Selected Capping Crushed rock or crushed gravel or | (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 6
granular a combination of both, excluding Site — I.S. EN
material 1ISO 17892- 4 or
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Class

General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
argillaceous and/or micaceous d-1S b 6/5 - (0/3 0/80 End product:
rock (see Note 7) Imported —1.S. | Tab 6/5 - (0/31.5 or ’ Minimum 95% of
EN 933-1 GE, UF 9 and OC 75)
MDD.
(i) Optimum water content | BS 1377-2 - - OMC/MDD
(vibrating determined using
hammer Vibrating Hammer
method)
(iii) Water content BS 1377: Part | - Optimum
2 water
content
(iv) Los Angeles Section 35 - 50
coefficient
(v) Slake Durability Section 34 95% -
(vi) Total sulfur content IS EN 1744-1 - 1%
clause 11.2
(vii) Permeability Section 40 5x10°m/s -
6F3 Selected Capping Recycled aggregates (including (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 6
granular crushed concrete and/or Site - I.S. EN
material bituminous materials), natural 1ISO 17892- 4 or
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Class

General
Material
Description

Typical Use

Permitted Constituents

(All Subject to Requirements of
Section 1 and Appendix 6/1)

(uncrushed) gravel, sand, crushed
rock, crushed gravel or a
combination thereof, excluding
argillaceous and/or micaceous
rock (see Note 7)

Bituminous materials shall make
up less than 50% of the total and
shall exclude materials that
contain tar and tar-bitumen
binders.

Material Properties Required for Compliance (In Addition to

Requirements on Use of Fill Materials in Section 1 and Testing in
Section 31)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
Imported — I.S. | Tab 6/5 - (0/31.5 or 0/80,
EN 933-1 GE, UF 9 and OC 75)
(i) Optimum water content | BS 1377-2 - -
(vibrating
hammer
method)
(iii) Water content I.S. EN ISO Optimum Optimum
17892-1 water water
content -2% | content
(iv) Los Angeles Section 35 - 50
coefficient
(v) Slake Durability Section 34 95% -
(vi) Total sulfur content IS EN 1744-1 - 1%
clause 11.2
(vii) Permeability Section 40 5x10°m/s -
(viii) Bituminous materials I.S. EN 933-11 | - 50%
(Ra) content

Compaction
Requirements in
Clause 612

End product:
Minimum 95% of
MDD.

OMC/MDD
determined using
Vibrating Hammer
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Class

General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
(ix) Soluble binder content | I.S. EN 12697 | - 2%
lorl.S.EN
12697-39
(x) Organic content BS 1377-3 - 1%
6F4 Selected Capping Recycled aggregates (including (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 6
granular crushed concrete and/or Site - I.S. EN )
material bituminous materials), natural ISO 17892- 4 Maximum
(uncrushed) gravel, sand, crushed compaction layer
thickness shall be
roc"'b_cr“ts_he(:hgra"ef' xR Imported ~1.S. | Tab 6/5 - (/315 or 0/80, | 500mmm
combination thereot, exciuding EN 933-1 GE, UF 9 and OC 75)
argillaceous and/or micaceous
rock (see Note 7) or
(i) Optimum water content | BS 1377-2 - - End product:
Bituminous materials shall make (vibrating Mr.] . Pro ugcs;y f
up less than 50% of the total and hammer Mggnum 00
shall exclude materials that method) '
Egn(jtam tar and tar-bitumen OMC/MDD
naers. (iii) Water content IS.ENISO | Optimum Optimum | determined using
17892-1 water water Vibrating Hammer
content -2% | content
(iv) Los Angeles Section 35 - 50
coefficient
(v) Slake Durability Section 34 95% -
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Class

General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
(vi) Total sulfur content IS EN 1744-1 - 1%
clause 11.2
(vii) Permeability Section 40 5x10°m/s -
(viii) Bituminous materials 1.S. EN 933-11 | 50% -
(Ra) content
(ix) Soluble binder content | I.S. EN 12697 | - 10%
lorl.S.EN
12697-39
(x) Organic content BS 1377-3 - 1%
6H Selected Drainage Natural gravel, natural sand, (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 3
granular layer to crushed gravel, crushed rock 7 or Site - I.S. EN
material reinforced gravel, crushed concrete or any 1ISO 17892-4
soil combination thereof, excluding
structures arg;(llaceot:\ls an(;/or micaceous Imported — I.S. | Tab 6/5 Tab 6/5
rock (see Note 7) EN 933-1
Properties (v), (vi), (vii), (viii), (ix)
and (x) in next column only apply (ii) Plasticity index I.S. EN ISO Non-plastic
to material placed above or within 17892-12
500 mm of metallic reinforcing
(iii) Los Angeles coefficient | Section 35 - 50
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Class General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612

Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
elements, facing units or . . .
fastenings (iv) Water content I.S. EN ISO Optimum Optimum
' 17892-1 water water
content -2% | content
+1%
(v) pH value I.S. EN 1744-1 | Tab 6/3 Tab 6/3
(vi) Chloride ion content I.S. EN 1744-1 | - Tab 6/3
clause 7, 8 or
9
(vii) Water-soluble sulfates | I.S. EN 1744-1 | - Tab 6/3
clause 10
(viii) Oxidisable sulfides Section 1.8 - Tab 6/3
(ix) Resistivity Section 37 Tab 6/3 -
(x) Organic content BS 1377-3 - Tab 6/3
(xi) Slake Durability Section 34 95% -
6l Selected well Fill to Natural gravel, natural sand, (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 2
graded reinforced crushed gravel, crushed rock, or Site - 1.S. EN
gravel, crushed concrete, or any 1ISO 17892-4
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Class

General
Material
Description

granular
material

Typical Use

soil
structures

Permitted Constituents

(All Subject to Requirements of
Section 1 and Appendix 6/1)

combination thereof, excluding
argillaceous and/or micaceous
rock (see Note 7)

Properties (vi), (vii), (viii), (ix), (X)
and (xi) only apply to material
placed above or within 500 mm of
metallic reinforcing elements,
facing units or fastenings.

Material Properties Required for Compliance (In Addition to
Requirements on Use of Fill Materials in Section 1 and Testing in

Section 31)

Property (See Defined & Compliance Limits

Exceptions in Previous Tested in Within:

Column) Accordance
with: Lower Upper
Imported — I.S. | Tab 6/5 Tab 6/5
EN 933-1

(i) Uniformity coefficient See Note 5 10 -

(iii) Water content I.S. EN ISO Optimum Optimum
17892-1 water water

content-2% | content
+1%

(iv) Effective angle of Section 36 @ = 36deg -

shearing resistance (¢’)

and effective cohesion (c') ¢ =0kPa

(v) Effective angle of Section 39 Not used -

shearing resistance and

adhesion (fill/ elements)

(vi) pH value I.S. EN 1744-1 | Tab 6/3 Tab 6/3

(vii) Chloride ion content I.S. EN 1744-1 | - Tab 6/3
clause 7, 8 or
9

Compaction

Requirements in

Clause 612
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Class General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612

Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
(viii) Water-soluble I.S. EN 1744-1 | - Tab 6/3
sulfates clause 10
(ix) Oxidisable sulfides Section 1.8 - Tab 6/3
(x) Resistivity Section 37 Tab 6/3 -
(xi) Organic content BS 1377-3 - Tab 6/3
(xii) Los Angeles Section 35 - 50
Coefficient
(xiii) Slake Durability Section 34 95% -
(xiv) Permeability Section 40 5x10°m/s -
6J Selected Fill to Natural gravel, natural sand, (i) Grading Sourced on Tab 6/2 Tab 6/2 Tab 6/4 Method 3
uniformly reinforced crushed gravel, crushed rock, or Site - I.S. EN
graded soil gravel, crushed concrete, or any 1ISO 17892-4
granular structures combination thereof, excluding
material arg;(llaceot:\ls ?n(;/or micaceous Imported — 1.S. | Tab 6/5 Tab 6/5
rock (see Note 7) EN 933-1
Properties (vi), (vii), (viii), (ix), (x)
and (xi) only apply to material (i) Uniformity coefficient See Note 5 5 10
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Class

General
Material
Description

Typical Use

Permitted Constituents

(All Subject to Requirements of
Section 1 and Appendix 6/1)

placed above or within 500 mm of
metallic reinforcing elements,
facing units or fastenings.

Material Properties Required for Compliance (In Addition to

Requirements on Use of Fill Materials in Section 1 and Testing in

Section 31)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
(iii) Water content I.S. EN ISO Optimum Optimum
17892-1 water water
content -2% | content
+1%
(iv) Effective angle of Section 36 @' =36 deg -
shearing resistance (¢’)
and effective cohesion (c') ¢ =0kPa
(v) Effective angle of Section 39 Not used -
shearing resistance and
adhesion (fill/ elements)
(vi) pH value I.S. EN 1744-1 | Tab 6/3 Tab 6/3
(vii) Chloride ion content I.S. EN 1744-1 | - Tab 6/3
clause 7, 8 or
9
(viii) Water-soluble I.S. EN 1744-1 | - Tab 6/3
sulfates clause 10
(ix) Oxidisable sulfides Section 1.8 - Tab 6/3
(x) Resistivity Section 37 Tab 6/3 -

Compaction

Requirements in

Clause 612
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Class

General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
(xi) Organic content BS 1377-3 - Tab 6/3
(xii) Los Angeles Section 35 - 50
Coefficient
(xiii) Slake Durability Section 34 95% -
(xiv) Permeability Section 40 5x10°m/s -
6N Selected Fill to Crushed rock and crushed (i) Grading Sourced on Tab 6/2 Tab 6/2 End product 95% of
granular structures concrete, excluding argillaceous Site - 1.S. EN maximum dry
material and below and/or micaceous rock (see Note 1ISO 17892-4 density of BS 1377-
structures 7) 4: Method 3.7
Imported — 1.S. | Tab 6/5 Tab 6/5 (‘"brha“c;‘g hammer
EN 933-1 method)
(i) Los Angeles coefficient | Section 35 - 50
(iii) Effective angle of Section 36 @ =36 deg -
shearing resistance (')
and effective cohesion (c)) ¢’ =0kPa
(iv) Permeability Section 40 5x10°m/s -
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Class

General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)
Property (See Defined & Compliance Limits
Exceptions in Previous Tested in Within:
Column) Accordance
with: Lower Upper
(v) Water content I.S. EN 17892- | Optimum Optimum
1 water water
content -2% | content
+2%
(vi) pH value I.S.EN 1744-1 | 6 9
(vii) Water-soluble sulfates | I.S. EN 1744-1 | - 0.3%
clause 10
(viii) Total sulfur content I.S. EN 1744-1 | - 0.1%
clause 11.2
(ix) Acid soluble sulfates I.S. EN 1744-1 | - 0.2%
clause 12
(x) Oxidisable sulfides Section 1.8 - 0.3%
(xii) Slake durability Section 34 95% -
6P Selected Fill to Natural gravel, crushed gravel or (i) Grading Sourced on Tab 6/2 Tab 6/2 End product 95% of
granular structures combination of both, excluding Site - 1.S. EN maximum dry density
material argillaceous and/or micaceous 1ISO 17892-4 of BS 1377-4:
rock (see Note 7) Method 3.7 (vibrating
Imported — 1.S. | Tab 6/5 Tabe/s | hammer method)
EN 933-1
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Class General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction
Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612

Section 1 and Appendix 6/1)

Property (See Defined & Compliance Limits

Exceptions in Previous Tested in Within:

Column) Accordance
with: Lower Upper

(i) Los Angeles coefficient | Section 35 - 60

(iii) Effective angle of Section 36 @' =36 deg -

shearing resistance (')

and effective cohesion (c') ¢’ =0kPa

(iv) Permeability Section 40 5x10°m/s -

(v) Water content I.S. EN 17892- | Optimum Optimum
1 water water

content -2% | content
+2%

(vi) pH value I.S.EN 1744-1 | 6 9

(vii) Water-soluble sulfates | I.S. EN 1744-1 | - 0.3%
clause 10

(viii) Total sulfur content I.S. EN 1744-1 | - 0.1%
clause 11.2

(ix) Acid soluble sulfates I.S. EN 1744-1 | - 0.2%
clause 12

(x) Oxidisable sulfides Section 1.8 - 0.3%
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Class General Typical Use | Permitted Constituents Material Properties Required for Compliance (In Addition to Compaction

Material ] ) Requirements on Use of Fill Materials in Section 1 and Testing in Requirements in
Description (All Subject to Requirements of | gection 31) Clause 612
Section 1 and Appendix 6/1)

Property (See Defined & Compliance Limits

Exceptions in Previous Tested in Within:

Column) Accordance

with: Lower Upper
(xii) Slake durability Section 34 95% -

Footnotes to Table 6/1.1

w N

© o N oA

11.
12.
13.

App = Appendix

Tab = Table

Where in the ‘Compliance Limits Within’ column reference is made to App 6/1, only those properties having limits ascribed to them in Appendix 6/1 shall apply. Where Appendix 6/1 gives
limits for other properties not listed in this Table such limits shall also apply.

Where I.S. EN ISO 17892-1 is specified for water content, this shall mean I.S. EN ISO 17892-1 (for Site-won materials) or I.S. EN 1097-5 (for imported materials), as appropriate.
Uniformity Coefficient is defined as the ratio of the particle diameter D60 to D10 on the particle size distribution curve, where:

D60 = particle diameter at which 60% of the sail is finer.

D10 = particle diameter at which 10% of the sail is finer.

Determination of water content shall be made from that part of the material passing the 20 mm BS Sieve.

Argillaceous or micaceous rock may be used in the Permanent Works if it is demonstrated by Los Angeles coefficient and slake durability testing that the argillaceous or micaceous
material meets the compliance limits for durability.

. Where materials are required to be aggregates conforming to I.S. EN 13242, materials certificated as being in accordance with I.S. EN 13285 are compliant for use if they meet all the

Contract requirements and the Declaration of Performance for constituent parts to 1.S. EN 13242 are provided to the Employer's Representative.

Materials shall comply with the current environmental regulations at the time of use.

An upper limit is required for the angle of shearing resistance (¢’) for Class 6N Fill when it is used behind integral bridge abutments or when otherwise required.

For Class 6N and 6P fill, the total sulfur content may be between 0.1% and 1% if a petrographic analysis, as described in S.R. 21 Annex E.2.4.5, shows that the material is suitable for the
proposed use.
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APPENDIX 6/2

Requirements for Dealing with Class U2 Unacceptable Material

11. Drawing references for unacceptable material

a. Drawing references for excavation of known Unacceptable material (Made Ground)
are detailed in Table 6/2.1 below.

Table 6/2.1 — Known Areas of Unacceptable Material

Drawing No. Description
229100548-MMD-0600-RE-DR-C-2001 Earthworks Layout Sheet 1 of 11
229100548-MMD-0600-RE-DR-C-2002 Earthworks Layout Sheet 2 of 11
229100548-MMD-0600-RE-DR-C-2003 Earthworks Layout Sheet 3 of 11
229100548-MMD-0600-RE-DR-C-2004 Earthworks Layout Sheet 4 of 11
229100548-MMD-0600-RE-DR-C-2005 Earthworks Layout Sheet 5 of 11
229100548-MMD-0600-RE-DR-C-2006 Earthworks Layout Sheet 6 of 11
229100548-MMD-0600-RE-DR-C-2007 Earthworks Layout Sheet 7 of 11
229100548-MMD-0600-RE-DR-C-2008 Earthworks Layout Sheet 8 of 11
229100548-MMD-0600-RE-DR-C-2009 Earthworks Layout Sheet 9 of 11
229100548-MMD-0600-RE-DR-C-2010 Earthworks Layout Sheet 10 of 11
229100548-MMD-0600-RE-DR-C-2011 Earthworks Layout Sheet 11 of 11
12. General

a. Made Ground is assumed to be Unacceptable material. If Made Ground, and any other
material, is determined to be Unacceptable Material then such materials are excavated
during construction of the works then the following clauses should apply.

b. In the event that potentially contaminated material is encountered during the earthworks,
the Employer’s Representative shall instruct on a course of action to be undertaken. This
may include subsequent sampling and laboratory testing, and advice on the suitability of
the material for use in the permanent works. The Contractor must:

i. Temporarily store in a separate securely fenced off area within a temporary screen
fence provided and maintained by the Contractor. Material shall be stored in the area
until chemical analyses are carried out to determine its classification.

ii. Provide potentially contaminated and/or contaminated stockpile areas with suitable
water run-off collection to ensure contaminated water does not impact the site or
adjacent waterways, etc.

iii. Give notice to the Employer’'s Representative.

iv. Provide a method statement for safe excavation, removal and disposal of the
Unacceptable material in accordance with all relevant legislation including the Waste
Management Acts (WMA) 1996 to 2005, Waste Management (Permit) Regulations
(WMPR) 1998 and with regard to Best Practice Guidance on Preparation of Waste
Management Plans for Construction and demolition projects (DoEHLG June 2006).

c. Any Unacceptable material should be treated as hazardous until proven otherwise.
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d.

In the event that contaminated hotspots are identified during the earthworks, these
hotspots shall be delineated by further investigation by the Contractor (in consultation
with the Employer’s Representative) and the affected material removed. The subsequent
void shall be backfilled with suitable inert material placed and compacted in accordance
with the requirements of Appendix 6/1.

The Contractor shall ensure laboratory contamination testing of materials designated for
disposal off-site is carried out to confirm their status with respect to waste disposal.

The use of conventional excavation methods is deemed appropriate for the proposed
works. No special precautions or handling requirements are anticipated, other than those
previously identified.

13. Methods of excavation, precautions and requirements for handling

a. The Contractor is responsible for keeping records of the location, volumes, extent, nature

and test results for all Unacceptable materials encountered. In the event that potentially
contaminated ground is encountered during the works, the Employer's Representative
shall be contacted immediately to complete a further examination and confirm the
material class.

Suspected Unacceptable material shall be excavated and stockpiled in a secure, covered
area. The material may be held in the holding area whilst the appropriate chemical testing
is undertaken. Measures to be provided to prevent the migration of contaminants into the
natural ground at the base of stockpiles.

Excavation and transportation of Unacceptable material shall consider the health and
safety and environmental implications at each location. Method Statements detailing
proposed mitigation measures will be required for each location.

. The Contractor shall be responsible for ensuring that appropriate Personal Protective

Equipment, procedures and safe systems of work are followed by all personnel at all
times when working with suspected contaminated materials.

14. Requirements of the Environmental Legislation

a. The standards that apply to the treatment or disposal of contaminated materials will be

those applicable at the time of disposal. The Contractor shall obtain all necessary
consents from local and national authorities as legislation and regulation requires.
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APPENDIX 6/3

Requirements for Excavation, Deposition, Compaction (Other Than
Dynamic Compaction)

General

a. Earthworks requirements are provided on the Scheme General Arrangement Drawings
and on the Standard Earthwork Detail Drawings referenced in Table 6/1.1 of Appendix
6/1.

b. The finished sloped surfaces of all cuttings in material other than bedrock shall have a
maximum gradient of 1 vertical to 2.75 horizontal unless noted otherwise in the
Earthworks Plans and Longitudinal Sections referenced in Table 6/1.1 of Appendix 6/1.

c. The finished sloped surfaces of all embankments shall have a maximum gradient of 1
vertical to 2 horizontal unless noted otherwise in the Earthworks Plans and Longitudinal
Sections referenced in Table 6/1.1 of Appendix 6/1.

Aggressivity
a. The Contractor shall comply with Section 1.8 of CC-SPW-0060.

Separation of Earthworks Materials
a. The Contractor shall comply with Section 2.5 of CC-SPW-0060.

Drainage

a. The Contactor shall comply to the information provided in Appendix 5/1.

15. Peat

a. Peatis not expected to be found on Site. If present, the Contractor shall comply with
Section 1.9 of CC-SPW-0060.

16. Formation of Cuttings and Cutting Slopes

a. The Contractor shall comply with Section 3.1.2 of CC-SPW-00600.

b. The contractor shall be responsible for temporary slope stability assessment and the
design of temporary ground support. Where this may impact on the permanent Works
design, for example trench excavations at the toe of cuttings, approval is required from
the Design Organisation.

17. Soil Cuttings

a. The Contractor shall carry out regular inspection and monitoring of the slopes, report
immediately to the Design Organisation any signs of slope instability, and shall take
appropriate measures to ensure the stability of the slope is maintained.

b. Any groundwater seepages revealed during excavation shall be notified to the Employer’s
Representative for possible design amendments.

c. If groundwater is encountered within a cut slope, the Contractor shall deal with this during
construction by localised pumping/dewatering, earthworks drainage or other measures as
determined by the Contractor to keep the earthworks free of water. If water ingress is
found to be a persistent problem, adequate drainage measures may be required as
directed and agreed by the Employer’s Representative, such as a slope drainage blanket,
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over-deepened toe drain, slope drains or counterfort drains. The Contactor shall keep the
earthworks free of water.

d. Protection of the formation or sub-formation in the base of the cutting against weather
shall be carried using the same material as used to form the foundation ground treatment
and be undertaken across the full width of the base of the cutting.

e. A hold point shall be provided by the Contractor prior to the placement of topsoil to allow
cuttings to be inspected by the Employer’s Representative upon completion to assess
whether ground conditions are as assumed in the design and to ensure the cut slopes
have been excavated to meet the design requirements. Should the ground conditions
encountered not meet the design assumptions the Employer’s Representative shall
inform the Contractor and agree the implementation of appropriate measures to stabilise
the slope.

f.  Following topsoil stripping and benching, exposed sub-formations shall be proof rolled by
the Contractor and inspected by the Employer’s Representative. Any identified soft spots
(material with a lower strength than the required design value) shall be notified
immediately by the Contractor to the Employer’s Representative. Isolated patches of soft,
fragmented or otherwise unsuitable material (e.g. obstructions within Made Ground) shall
be excavated and backfilled with the same Class of material as the sub-formation.

g. The Contractor shall ensure that all finished slope surfaces are no steeper than detailed
on the earthwork drawings unless agreed with the Employer’s Representative. Steeper
cutting slopes shall not be permitted unless agreement has been provided by the
Employer’s Representative.

h. All temporary drains and ditches alongside cuttings shall be completed and outfalls
provided, prior to commencement of any adjacent earthworks.

i. Cutting faces to receive topsoil shall be made good by the Contractor in accordance with
Appendix 6/8 to remove patches of soft, fragmented or insecure material and shall be
treated by the Contractor.

j.  All temporary excavations shall be supported where required. No temporary supports
shall be left in position upon completion of the works unless previously agreed with the
Employer’s Representative.

k. The Contractor shall comply with the Temporary Works Designer requirements when
excavating trenches at the toe of any slopes.
18. Rock Cuttings

a. Not required.

19. Excavation for Foundations

a. If soft soil or loose material is removed beneath foundations, voids should be backfilled
with Class 6N fill.

b. The location of a house foundation to be removed is shown on drawing 229100548-
MMD-0600-RE-DR-C-2004.

20. Watercourses

a. Not required.

21. Explosives and Blasting for Excavation

a. Blasting for excavation is not required or permitted.
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22. Construction of Fills
a. The Contractor shall comply with Section 2.15 of CC-SPW-00600.

The Contractor shall comply with Section 3.1.2 of CC-SPW-00600.

Formation for earthworks construction and cutting formations shall be proof rolled using a
minimum compactive effort. The minimum compactive effort shall be increased for cutting
formations where different compactive efforts, dependent on the type of follow-on
earthworks operations, are required by the Specification. The identification of a ‘soft spot’
is qualitative and depends on the response of the ground to the compactive effort during
the proof-rolling.

. For the purposes of this contract, the definition of a soft area will correspond to a CBR of

less than 4% or undrained shear strength less than 50kPa. As a minimum excessive
mattressing, bow-waving or ground heave shall be indicative of a ‘soft spot’ which will
then require testing by the contractor to determine the CBR of the subgrade. Soft spot
treatment is provided on the Standard Earthworks Detail drawing referenced in Table
6/1.1 of Appendix 6/1.

Locations where starter layers are required are shown in the Earthworks Plan and
Longitudinal Section Drawings referenced in Table 6/1.1 of Appendix 6/1. The Employer’s
Representative should assess the need for the additional starter layers following proof
rolling and formation testing as per Table 1/5.1 of Appendix 1/5. The topsoil shall be
stripped in these areas before construction of the embankment commences. Standard
details of the starter layer are shown in SED 6 of the Standard Earthworks Details
Drawings referenced in Table 6/1.1 of Appendix 6/1.

The starter layers shall be Class 6B as defined in Table 6/1.2 of Appendix 6/1. Class 6B
starter layer shall have a thickness of 300mm.

The Contractor shall comply with Section 8.3 of CC-SPW-00600.

Changes to the slope profiles are not permitted without the agreement of the Employer’s
Representative.

The Contractor shall comply with Section 8.8 and 17.1 of CC-SPW-00600.
The Contractor shall comply with 17.2 of CC-SPW-00600.
The Contractor shall comply with 8.9 of CC-SPW-00600.

23. Soft Spots

a.

It is considered likely that localised ‘soft spots’ will be identified during the during the proof
rolling exercise and as such detailed discussion and agreement will be required with the
Employer’s Representative at the outset in order to adopt a standardised procedure for
dealing with this occurrence.

. Where a soft spot is identified, the sequence of activities shall include the following:

i. Delineation at the current formation the extent of soft spot.
ii. Excavation of soft spot, minimum 1m deep and 2m wide.
iii. Inspection of the area of the soft spot post removal of affected material.

iv. In situ assessment on strength (hand vane shear strength in the case of cohesive
soils) at the base and sides of the excavation.

v. Survey of the extent of the soft spot excavation by the Contractor.

vi. Replacement of affected material with suitable engineered fill, compliant with the
requirements of Appendix 1/5 and Table 6/1.2 of Appendix 6/1.
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24. Stage Construction

a. Topsoil shall be removed from beneath all embankments and landscape fill areas.

b. Where soft ground is encountered beneath embankment locations then ground
improvement by ‘dig out and replace’ method will be applied, in accordance with the
Earthworks Drawings 229100548-MMD-0600-RE-DR-C-2201 and 229100548-MMD-
0600-RE-DR-C-2203 referenced in Table 6/1.1 of Appendix 6/1 and the instructions of the
Employer’s Representative.

c. All soft ground shall be removed and replaced with a starter layer in accordance with
Appendix 6/1 and drawings 229100548-MMD-0600-RE-DR-C-2201 and 229100548-
MMD-0600-RE-DR-C-2203 referenced in Table 6/1.1 of Appendix 6/1.

d. The suitability of the formation level shall be confirmed with the Employer’s
Representative prior to placing the embankment fill.

e. The Contactor shall keep the earthworks free of water.

f.  Protection of the formation or sub-formation against weather shall be carried out using the

same material as used to form the embankment and be undertaken across the full width
of the embankment with a thickness of weather protection material no less than 300 mm.

g. All cohesive/granular fill layer interfaces shall be constructed such that drainage of the
interface is towards the edge of the embankment. The slope of this interface shall be
such that any water shall drain to the outside of the embankment. Granular material shall
be free to drain where it has access to water.

h. The Contractor shall not allow temporary works fill of more than 2 metres height to remain
at side slopes steeper than the design slope for more than 48 hours before trimming back
to the design slope. In any event, temporary works side slopes shall not be formed
steeper than 1v:1h.

i.  During construction, surcharge loads at the top of the embankment slopes shall not
exceed an equivalent 20kPa uniformly distributed load and shall be set at a minimum of
1.5 metres back from the edge of the slope. Should additional surcharge loads or
reduced distance to the edge of the slope be required, the Contractor must seek
agreement from the Employer’s Representative prior to the works.

j.  Overfilling of side slopes and trimming back to achieve adequate compaction of the
shoulders of embankments is permitted.

k. Any temporary increase in width of embankments to permit adequate compaction of side
slopes and edges before trimming back shall not exceed 1 metre.

I.  Oversteepening of permanent works embankment slopes is not permitted in the contract
without the agreement of the Employer’s Representative.

m. Records shall be maintained detailing the following with respect to the materials used for
embankment construction:

i. site won material: cutting asset, approximate chainage and date of excavation;
ii. imported material: name and location of quarry;

iii. material class;

iv. material description (cohesive fill and rock); and

v. date of placement and compaction where different from the date of excavation.

n. On completion of the embankment a hold period shall be implemented prior to
construction of the prepared subgrade and protection layer.

25. Compaction

a. Fill material shall be placed and compacted in layers using suitable compaction
machinery for each material type as per Table 6/1.2 of Appendix 6/1.
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b. Both method compaction and end product are allowed.

c. Any testing using a nuclear density gauge (NDG) shall be undertaken to the requirements
of BS 1377 : Part 9 section 2.5 using the direct transmission mode. Calibration tests
against in-situ density test results shall be undertaken to the requirements of BS 1377 :
Part 9 test 2.5.5.3.2 (calibration by container method) on an area of constructed material.
Separate calibration tests shall be undertaken for each Class of material used in
construction. Additional calibration testing shall be undertaken where the material may be
different from that originally used for calibration purposes.

d. The Contractor will be required to determine the representative dry density for all Class 1
and Class 2 general fill materials. The testing agency in conjunction with the Employer’s
Representative will need to determine which value will be most appropriate for use in
comparing to Nuclear Density Tests at the time of testing.

e. Site control of method compaction is through classification and acceptability criteria listed
in Table 6/1.2 of Appendix 6/1. Testing frequency for method compaction of Class 2
material is presented in Appendix 1/5. The Contractor shall keep sufficient records of man
hours, earthworks fill rates and construction plant details, as necessary, to demonstrate
compliance with the method specification requirements for the fill materials.

26. Compaction trials

a. Before placing any fill material in the permanent works, the Contractor shall demonstrate
the methods, equipment and materials he proposes to use by constructing an area or
areas as appropriate of embankment fill material on a typical prepared sub-formation to
the same layer thickness as required in the permanent works.

b. After completion of each demonstration area the Contractor shall within a period of not
greater than 5 days and before commencing the main construction of the appropriate
embankment in the permanent works, carry out a minimum of 6 sets of tests and provide
the Employer’s Representative with records for acceptance. The scope of testing is to be
agreed with the Employer’s Representative.

c. The demonstration area shall, if it does not meet the requirements for the permanent
works or is located elsewhere on site, be removed and the area reinstated. Material
successfully placed may be incorporated into the permanent works.

d. The Contractor shall provide a method statement for the trial areas to the Employer’s
Representative for agreement at least 7 days in advance of undertaking the trial.

27. Method compaction

a. Compaction shall fully comply with the requirements of Tables 6/1.2 of Appendix 6/1 and
Appendix 1/5, unless otherwise instructed by the Employer’s Representative.

b. The frequency of field dry density testing shall be in accordance with Appendix 1/5.
Unless specified otherwise in the CC-SPW-00600 or this document, where laboratory
optimum moisture content and maximum dry density testing of materials is to be
undertaken (as detailed in Appendix 1/5) for method compaction, testing shall be
undertaken with method stated in Table 6/1.2 of Appendix 6/1.

28. End product specification

a. The specification for end production testing is provided in Table 1/5.1 of Appendix 1/5.

b. A nuclear density gauge (NDG) is permitted for use to measure in-situ densities provided
that it is calibrated, well maintained and shown to be suitable, to the satisfaction of the
Employer’s Representative, for each material being tested. For determination of the
moisture content (and hence the dry density), correlation against the ‘oven dried’ moisture
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content (BS 1377 (1990) Part 2, Clause 3.2) is required for each material type
encountered.

c. Any testing using a NDG shall be undertaken to the requirements of BS 1377: Part 9
section 2.5 using the direct transmission mode. Calibration tests against in-situ density
test results shall be undertaken to the requirements of BS 1377: Part 9 test 2.5.5.3.2
(calibration by container method) on an area of constructed material. Separate calibration
tests shall be undertaken for each Class of material used in construction. Additional
calibration testing shall be undertaken where the material may be different from that
originally used for calibration purposes.

d. The NDG is to penetrate the layer such that readings are taken mid-height or deeper
within the compacted layer.

e. In situ dry density testing for nuclear density gauge calibration purposes shall be
undertaken to BS 1377: Part 9 tests 2.1 or 2.2 as appropriate to the material being tested.

f. The equipment must be operated and stored in accordance with the manufacturer’s
recommendations and current safety legislation. It must be used only by personnel fully
trained and experienced in its operation.

g. Where End Product compaction is used, it is recognised that inherent variability in soils
may results in a small number of outliers. In consideration of this, not more than 10% of
non-compliance for any End Product test, per layer, is permitted. Should the non-
compliance rate exceed this value, the material shall be removed and replaced with fill in
compliance with the Specification.

h. For the avoidance of doubt, a layer shall be any layer of fill, from the same source and
same class, placed and compacted at the same location and level, on the same working
day. Subsequent filling on subsequent days, at same location and level, shall constitute a
new layer of fill.
29. Earthworks for Corrugated Steel Buried Structures

a. Not required.
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APPENDIX 6/5

Geotextiles used to Separate Earthworks Materials

a. Geotextile separators shall be thermally bonded and non-woven or needle punched
polyethylene or polypropylene.

b. Geotextiles shall be provided at locations identified in the Earthworks Plan and
Longitudinal Section Drawings and as shown in the Standard Earthworks Details
Drawings referenced in Table 6/1.1 of Appendix 6/1. Geotextiles may be required to
separate capping from sub-grades in embankments or at grade sections, and below
starter layers, and may also be used for filter or pipe drains.

c. Geotextile shall be used to separate layers within the earthworks (if required), such as to
prevent migration of fines from overlying fill into the starter layer.

d. Geotextiles shall not be placed during periods of extreme cold, extreme heat, when frost
is likely and or when there is heavy rainfall.

e. The material on which the geotextiles are installed shall be free of any sharp protrusions
which may damage the fabric. The geotextile shall not be dragged into position or pulled
once laid but shall be rolled out across the site such that it shall be in continuous contact
with the surface on which it is to be installed and shall not bridge or be stretched over
hollows or lumps.

f. Adjacent sheets of the geotextile shall be jointed according to the Manufacturer’s
recommendations.

g. Geotextiles shall be protected at all times against mechanical or chemical damage and
shall not be uncovered between manufacture and incorporation in the works. Unless
demonstrated otherwise by performing resistance to weathering tests in accordance with
EN ISO 12224, all geotextiles shall be completely covered within three days of
installation.

h. The Contractor shall submit a proposal for the geotextile to be used based on Section 9.4
of CC-SPW-00600 and the geotextiles proposed shall have the properties given in Table
6/5.1.

i. Criteria shall be demonstrated by evidence of testing supplied by the manufacturer,
subject to approval by the Employer’s Representative, and the testing of geotextiles shall
be in accordance with Appendix 1/5.

j.  Placement, lapping and jointing of the geotextile shall be in accordance with the
manufacturer’s instructions and Section 9 of CC-SPW-00600.

k. Laying and lapping of geotextiles shall be in accordance with Clause 609.

Table 6/5.1: Geotextile properties as a material separator

Property Acceptable limits Test standard

Tensile Strength As stated in the drawings referenced in  BS EN ISO 10319

Elongation at Maximum Load Table 6/1.1 of Appendix 6/1 BS EN ISO 10319

Static Puncture Resistance (CBR test) BS EN ISO 12236
Dynamic Perforation Resistance (cone BS EN 918

drop test)

Characteristic Opening Size BS EN ISO 12956
Cell Wall Permeability BS EN ISO 11058
Durability BS EN 13251
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APPENDIX 6/6

Fill to Structures, Fill Above Structural Foundations and Fill Below
Structural Foundations

a. The extent of fill to structures and fill above structural foundations is shown in the
Structures Drawings given in Table 6/6.1 below.

Table 6/6.1: Drawing reference for fill to structures and fill above structural foundations

Drawing No. Drawing Title

229100548-MMD-1700-RE-DR-C-2003 - 2005 B1 Ballygerry Underbridge (Railway Overbridge) General Arrangement
Plan, Sections & Elevation, Sections & Details

229100548-MMD-1700-RE-DR-C-2103 - 2104 B2 Access Underpass General Arrangement Plan, Sections & Elevation

229100548-MMD-1700-RE-DR-C-2203 - 2204 B3 Greenway Underpass Plan & Section, Sections & Details

229100548-MMD-1700-RE-DR-C-2303 - 2304 C1 Culvert General Arrangement Plan & Section, Sections & Details

229100548-MMD-1700-RE-DR-C-2403 - 2404 C2 Drainage Culvert Plan & Section, Section, Elevation & Details

b. The investigation shall identify the presence and extent of any ‘soft spots’ (i.e. strength
below that required by the design). For soft spots beneath structures, soft spots shall be
excavated and backfilled with compacted Class 6N/6P fill.

c. Fill to structures and fill above structural foundations shall comprise Class 6N/6P fill,
compacted in accordance with the requirements in Table 6/1.2 of Appendix 6/1.

d. The reinforced soil wall fill shall be Class 61/6J material, compacted in accordance with
the requirements in Table 6/1.2 of Appendix 6/1.
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APPENDIX 6/7

Sub-Formation and Capping Preparation and Surface Treatment of
Formation

1. Drawings
a. The design undrained shear strength and CBR values are shown in the Standard

Earthworks Details drawings:

e 229100548-MMD-0600-RE-DR-C-2101
e 229100548-MMD-0600-RE-DR-C-2102
e 229100548-MMD-0600-RE-DR-C-2103
e 229100548-MMD-0600-RE-DR-C-2104
e 229100548-MMD-0600-RE-DR-C-2105
e 229100548-MMD-0600-RE-DR-C-2106
e 229100548-MMD-0600-RE-DR-C-2107
e 229100548-MMD-0600-RE-DR-C-2201
e 229100548-MMD-0600-RE-DR-C-2202
e 229100548-MMD-0600-RE-DR-C-2203
e 229100548-MMD-0600-RE-DR-C-2204

2. Permitted Classes of Capping

a. Capping Class 6F1, 6F2, 6F3 or 6F4 is permitted if required.
b. For capping thickness refer to Appendix 7.

3. Preparation and surface treatment of formations

c. Any soils identified at formation level with an undrained shear strength, cu less than
50kPa or CBR less than 4% shall be removed and replaced with Class 1 or 2 fill as
shown on the Standard Earthworks Details Drawings referenced in Table 6/1.1 of
Appendix 6/1, compacted in accordance with the requirements of Table 6/1.2 of Appendix
6/1. Should placement of fill below water be required, this may be replaced with self-
compacting Class 6A Selected Granular Fill.

d. The frequency of formation testing shall be that stated in Appendix 1/5.

e. All exposed areas of formation or sub-formation which have deteriorated or softened due
to weather or other causes shall be removed and replaced with acceptable materials.

f.  The sub-formation (beneath capping or improvement layer) shall have the same
longitudinal gradient, cross fall and surface level tolerances as the formation.

g. If any degradation of capping is identified prior to placing any pavement materials,
remedial measures carried out as agreed by the Employer’s Representative.

4. Requirements for sub-formation testing

a. The sub-formation shall be tested for in-situ CBR (plate load test or Falling Weight
Deflectometer (FWD) or Light Weight Deflectometer (LWD) or a combination of testing
apparatus) prior to placement of capping to determine the surface modulus. CBR testing
shall be in accordance with CC-GSW-04008, CC-GSW-04009 and Appendix B of AM-
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PAV-06050. Methodology to be undertaken in accordance with Section 13.10 of CC-
SPW-00600.

. The frequency of CBR testing shall be as stated in Appendix 1/5, subject to local
modification to reflect site conditions and agreement with the Employer’s Representative.

. Where the in-situ CBR is lower than the design CBR, the capping thickness could be
increased accordingly (See Appendix 7). Increased thickness of capping should not be
used without consultation with the Employer’s Representative.

. For cuttings, in-situ CBR testing shall be carried out along each carriageway every 25m in
the centre of each carriageway. If the CBR is found to be less than the design CBR, then

the subgrade must either be improved to the design CBR or the pavement foundation re-

designed to a greater thickness of sub—base.

. Ifitis likely that groundwater is within 1m of the sub-formation, such as in the proposed
cutting from Ch 120, the CBR testing shall be supplemented with Dynamic Cone
Penetrometer (DCP) tests. CP tests shall be in accordance with DN-PAV-03021 and
Appendix D of AM-PAV-06050.

The results of the in-situ testing shall be made available within 48 hours of the testing
being completed.

. The sub-formation shall be protected at all times. Excavation of cuttings may be halted at
any stage providing no less than 300mm of material as weather protection is left in place
above the formation or sub-formation level.

. Cut-fill transitions shall be treated in accordance with the Standard Earthworks Details
drawings to include 600mm of capping a minimum of 7.5m either side of the transition
line.

In-situ CBR testing should be carried out at top of capping in all sections of the Works to
confirm the in-situ CBR matches the design CBR (see Appendix 7). Testing for CBR will
be as described in Appendix 7 and as directed by the Employer’s Representative.
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APPENDIX 6/8

Topsoiling, Grass Seeding and Turfing

5. Requirements for the stripping, handling, stockpiling and maintenance of
topsoil

a.

The full thickness of topsoil is to be stripped in accordance with Section 2.11.1 of CC-
SPW-00600. Topsoil is to be stripped below the full embankment footprint.

Topsoil shall be stored in accordance with good horticultural practices and Section 2.11.2
of CC-SPW-00600.

Stockpiles shall not be placed over rooting zones of mature trees in areas where existing
trees/habitats may be damaged or where surface run-off may cause pollution.

. Generally, topsoil stockpiles shall be 2 metres in height and kept free of weeds. Greater

heights may be permitted for short periods with the agreement of the Employer’s
Representative.

If soils are to be stockpiled for in excess of six months, stockpiles shall be seeded with a
grass/clover mixture to minimise soil erosion and reduce the spread of weeds. Stockpiles
with seeded grass cover during the summer months shall be maintained by spraying,
mowing or strimming to control the spread of weeds. Stockpiles without seeded grass
cover shall be sprayed with water as necessary to prevent the generation of dust.

It is expected that there is sufficient topsoil available on-site, however import of Class 5B
material is permitted. The sources of any imported Class 5B topsoil must be approved by
the Employer’s Representative prior to importing it to site.

It is anticipated that all acceptable stripped topsoil will be re-used as part of the works.
Should surplus topsoil be accumulated during the works, the Contractor shall liaise with
the Employer’s Representative regarding storage and/or disposal of the surplus material.

Placed topsoil shall have a maximum thickness of 150mm in accordance with Section
18.11 of CC-SPW-00600 and a minimum thickness of 200mm.
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APPENDIX 6/9

Earthwork Environmental Bunds, Landscape Areas, Strengthened
Earthworks and Reinforced Soil Structures

6. Earthwork Environmental Bunds

Not used.

7. Landscape Areas

Not used.

8. Strengthened Earthworks

Not used.

9. Reinforced Soil Structures

a. The locations of the reinforced soil structures are identified in the Structures Drawings
referenced in Table 6/6.1 of Appendix 6/6.

b. The reinforcing elements selected shall be approved by the Employer’s Representative.
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APPENDIX 6/11

Swallow Holes and Other Naturally Occurring Cavities and Disused Mine
Workings

a. Swallow holes and other naturally occurring cavities are not envisaged to be encountered
within the site area. Should such cavities be encountered then the Employer’s
Representative shall be informed immediately.

b. Where voids of any sort encountered, the Employer's Representative shall be informed
immediately.
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APPENDIX 6/12

Instrumentation and Monitoring

. This Appendix should, be read in conjunction with the relevant Standard Earthworks
Details (SEDs), Earthworks Plan and Profile Drawings referenced in Table 6/1.1 of
Appendix 6/1.

. Measurement of settlement is required at selected earthwork locations. The locations of
the instrumentation are shown in the Instrumentation and Monitoring Arrangement
drawing (229100548-MMD-0600-RE-DR-C-2401). The instrumentation shall comprise
surface settlement monitoring points.

. The surface settlement monitoring plates and installation are shown in SEDs 12 and 17
on drawings 229100548-MMD-0600-RE-DR-C-2203 and 229100548-MMD-0600-RE-DR-
C-2204.

. The Contractor shall provide, install and maintain for the duration of the contract the
instrumentation. The Contractor shall provide the equipment necessary to monitor the
instrumentation. Settlement monitoring points shall be constructed at the surface of the
finished earthwork.

. Settlement monitoring points shall be monitored immediately after installation and every
two days for the first week after installation. Thereafter, they shall be monitored as a
minimum on a weekly basis or any other interval as required by the Employer’s
Representative.

All instrumentation shall have its head level and position monitored to allow potential
adjustments, to be agreed with the Employer’s Representative. Each instrument shall be
suitably protected and adequately marked with its reference number.

. Levels of settlement monitoring points shall be read using precise levelling techniques
referenced to a permanent datum.

. The permanent datum shall be fixed into firm ground away from the area of possible
settlement at a location agreed with the Employer’s Representative.

Within 10m of the interface between Structures and any approach embankments, the
differential settlement between any two points shall not exceed 10mm at any time up to
the end of the Defects Period for the Works (excluding landscape works).

Vibrating wire piezometers are required at selected earthwork locations. The locations of
the instrumentation are shown in the Instrumentation and Monitoring Layout drawing
(229100548-MMD-0600-RE-DR-C-2401).

. The vibrating wire piezometers are to monitor excess pore water pressure and dissipation
times during embankment construction. If pore water pressures are high, then hold
periods or staged construction should be implemented to allow the pore pressure to
dissipate before placing the next stage of fill material (see Appendix 6/3).

The vibrating wire piezometer installation is shown in SED 18 on drawing 229100548-
MMD-0600-RE-DR-C-2240.

. An additional vibrating wire piezometer shall be installed at a location to be agreed with
the Employer’s Representative, distant from the earthwork construction, to allow
calibration of those in the embankment foundation.

Mott MacDonald Restricted



APPENDIX 6/13

Soil Treatment with Lime and/or Hydraulic Binders and Ground
Improvement

a. Excavation of soft soils and replacement with Class 1 or Class 6 selected granular fill or
Class 2C1 cohesive fill will be used to form foundations for shallow embankments,
shallow cuttings and at-grade sections as indicated in the SEDs referenced in Table 6/1.1
of Appendix 6/1.

b. Any soils underlying the ground improvement shall have a minimum undrained shear of
50kPa (for cohesive soils) and/or a minimum CBR of 4% (for granular soils or stony
cohesive soils).

c. If soil treatment of the Macamore Clay — Glacial Till (or any other soils) is proposed by the
Contractor, a Soil Treatment Design Mix is required on the proposed methodology. The
Employer’s Representative is to review the Design Mix report. A compaction trial with
proposed soil treatment percentages is required and is to be witnessed by the Employer’s
Representative. Following the compaction trial, the results shall be subject to review by
the Employer’s Representative of the compaction and strength achieved in the treatment
material before use on site.
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APPENDIX 16/1

General Requirements for Piling and Embedded Retaining Walls

1. Introduction

The project specification for Piling and Embedded Retaining Walls, as presented here in, should
be read in conjunction with the latest version of the Tll Publication ‘Specification for Road Works
Series 1600 - Piling and Embedded Retaining Walls’ and the project-specific civil and structural

specifications and project drawings.

2. Nature of Piling Works

The piling works refer to piling and embedded wall elements as depicted on the project
drawings, and as described in this project specification and other project documents.

Table 16/0.1: Summary of piling

Structure Quantity Piling reference Pile Dimensions /
drawing(s) Section / Layout

Bridge B1 Bearing 24 no. working piles for two Bored cast in place (BCIP) 0.7m diameter

Piles bridge abutments or CFA types. 9.78m length cut off level
(Contractor to select most Layout as shown on Drawings
appropriate method for site
conditions).

Piles are generally required for the following aspects of the scheme development:

a. Bearing Piles: Bearing piles are required to support the new N25 mainline over the Dublin
to Rosslare Europort railway line. Bearing piles shall be reinforced in-situ concrete bored
or augured pile type as per the dimensions / geometry and layout shown on the project
drawings. The Contractor is required to determine the most appropriate method of pile
installation taking account of site- specific ground and groundwater conditions, spatial site
constraints, and the proximity of existing railway infrastructure to be safeguarded during
construction works.

The Contractor shall review and take account of all available ground investigation information
for the site in support of the selected bearing pile installation methodology.

3. Project drawings

The proposed locations of individual bearing piles for the B1 foundations are shown on the
project drawings 229100548-MMD-1700-RE-DR-C-2008.

The drawings show the humber and layout of bearing piles. The following details are included
on the drawings:

Pile I.D. refs and setting out coordinates for bearing piles.

Pile head cut-off-levels (COL) to suit bridge sub-structure designs.

Bearing pile diameter and working pile length below COL.

Bearing pile steel reinforcement cage details and steel anchorage projection above COL.
Indicative location of preliminary test piles associated with bridge B1.

20 TQ
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4. Submission of information

The Contractor shall supply the following information in accordance with the agreed contract
timescales and at least 4 weeks prior to mobilisation to site.

Bearing piles:

a. Comprehensive method statement and risk assessment for execution of the piling works,
including proposed piling method, details of piling plant & equipment, sequence of pile
installation, use of casings or bore support, concreting proposals and placement method,
steel reinforcement cage installation, structural monitoring proposals for existing bridge
and railway, noise and vibration mitigation proposals, and access proposals.

b. Safeguards to be established for working in the railway environment and adjacent to
water with piling plant and equipment.

c. Working platform design to accommodate piling and attendant plant at bridge abutment
locations; to include design calculation package relating to specific plant proposed for use
on site.

d. Proposals for installation of preliminary test piles and execution of maintained static load
tests, including details of proposed reaction system and pile head movement monitoring
set-up.

e. Proposed methods of pile integrity testing and materials testing.

f.  Alist of site records to be kept, including records for each pile installed, for quality control
and quality assurance purposes.

The Contractor shall produce detailed records of the piling works implemented (installation and
testing) to include all information listed in Table 16/1 of Tll Series 1600 and the requirements of
this project specification.

5. Design standards and criteria

The Contractor is required to construct and test piles in accordance with Eurocode 7, current
European Execution Standards, Tll Series 1600, industry best practice, this project
specification, and the following:

a. Eurocode 7 and corresponding National Annex, with appropriate partial factors for design,
for Ultimate and Serviceability limit state verification of retaining structures, associated
wall elements, and supported earthworks.

b. Design life for structures, as stated in the specification.

c. Performance requirements for structures, as stated in the specification.

6. Particular requirements
The following particular requirements shall apply to the piling works:

a. The Contractor should undertake a site walkover inspection to identify the current site
conditions to inform planning and programming of the proposed piling works.

b. The Contractor shall liaise with the Employer and Employer’s Representative to ensure
that all site constraints are identified and fully understood such that these are accounted
for in the design, planning, preparation, and execution of the piling works. Aspects of the
site that may constrain piling works include, but are not limited to, the following:

i.  Working in the railway environment and adjacent to existing railway infrastructure.

ii. Existing services and buried utilities that must be safeguarded from damage and
distress.

iii. Noise and vibration restrictions.

iv. Site working hours and controls related to working in the railway environment.

v. Proximity to structures and existing railway bridges.
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vi. Demolition, clearance and enabling works ongoing in areas of the site.

vii. Ground conditions including presence of natural and/or man-made sub-surface

obstructions and variable natural stratigraphy.

. Piling works are anticipated to commence on site following enabling works and

installation of a working platform to accommodate piling rigs and associated attendant

plant & equipment. The Contractor shall determine and make provision for access to all
pile locations and make provision for any temporary works necessary to safely access

(including provision for trackside access where required).

. Pile installation tolerances shall be as per Tl Series 1600.

. The Contractor shall confirm the pile commencing surface, taking cognisance of site

topography, and proposed pile cut-off-levels for bridge bearing piles.

The Contractor shall trim concrete pile heads to the cut off levels as stated on the project

drawings. Debonding foam / jacket to be applied to vertical steel reinforcement above

pile COL to assist pile head trimming operations, where practical.

. Pile steel reinforcement shall extend nominally 40 x bar diameter (or as otherwise shown

/ stated on the project drawings, whichever is the greater) and be connected into

reinforced concrete sub-structures. Pile steel anchorages shall comply with Eurocode

requirements and the project specification.

. Concrete cover to pile steel reinforcement shall be 75mm, unless otherwise stated.

The Contractor shall collate detailed construction observations for bearing pile installation

and produce a set of pile records for each pile installed. The Contractor shall install

bearing piles at the locations and dimensions as shown on the drawings, ensuring sound
structural integrity and durability of the reinforced concrete elements.

Load tests on working piles shall be installed and undertaken at locations to be agreed

with the Contractor. Load tests are required to demonstrate the successful installation of

the Contractor’s proposed piling method (in the site-specific ground conditions) and to
verify load-settlement performance of the bearing pile design. The Specified Working

Load (SWL) of proposed bearing piles is 1712kN in axial compression and the maximum

test load for preliminary pile testing shall be 300% SWL.

. The Contractor shall adopt appropriate piling techniques and methods of working so as
not to cause any damage or distress to neighbouring structures or buried services
(existing or newly constructed) or adversely affect adjacent site activities.

The Contractor shall adopt appropriate piling techniques and methods of working,
including the implementation of any track protection measures, so as not to cause any
damage or distress to the existing rail line.

. The Contractor is responsible for review and interpretation of all available site data and
factual ground investigation (GI) information to enable sub-surface characterisation to
facilitate the design, execution and testing of piles (as applicable). The Contractor shall
identify ground-related risks at the site based on the available data (including information
on geology, geo-environmental, geo-chemical, groundwater, buried services, and existing
foundations), and from previous experience of piling in similar site conditions, and take
cognisance of these in the planning and execution of the piling works (including the
choice of pile type and proposed piling plant & equipment).

. Assessment of groundwater levels across the site shall be undertaken by the Contractor

using the available Gl factual reports. Design groundwater levels selected by the

Contractor for retaining wall designs shall take cognisance of site observations and wall

type proposals and will be subject to review by the Employer and Employer’s

Representative.

. Ground movements shall be minimised by the appropriate design of retaining structure

elements and selection of plant which will ameliorate ground disturbance from piling

operations. Ground movements estimated by the Contractor from piling operations shall
be advised to the Employer and Employer's Representative for review, prior to the
installation of piles.
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APPENDIX 16/3

Bored Cast-in-Place Piles

1. General

The Contractor may propose a Bored Cast-in-Place (BCIP) pile type for the construction of the
0.7m diameter bridge bearing piles, subject to the Contractor’s proposed piling methodology.
The Contractor is responsible for selecting the most appropriate method of piling to form the
reinforced concrete bearing piles as shown on the project drawings, taking cognisance of the
site-specific ground conditions, access constraints, and proximity to existing railway
infrastructure. The Contractor shall be responsible for the quality of the reinforced concrete
piles installed on site, as verified by piling records and pile integrity and load testing results.
The proposed method of piling will be subject to review by the Employer and Employer’s
Representative.

2. Particular requirements
The following particular requirements apply to the use of BCIP piles.

a. BCIP piling shall be implemented in accordance with Clause 1603 of TllI Series 1600 and
the requirements of BS EN 1536.

b. The Contractor shall provide a detailed risk assessment and method statement (RAMS)
for the installation of BCIP piles, to include use of temporary casings or bore support in
the site-specific ground conditions, as applicable. The use of permanent steel casings
and/or support fluid is not anticipated in the pile design.

c. Details of proposed concrete mix design shall be provided by the Contractor, to account
for the proposed method of concrete delivery / placement using tremie.

d. Contractor’s on-site inspection and testing plan, applicable to the BCIP pile type, shall be
provided for review by the Employer and Employer’s Representative.

e. Contractor to provide details of the proposed piling rig to be used and its accessibility on
site, noting the railway environment.

f. Contractor to provide proposals for integrity testing of the BCIP piles, for consideration by
the Employer’s Representative. Details to include stage of testing, and specific methods
to be employed.

g. The Contractor shall adopt appropriate piling techniques and methods of working,
including the implementation of any track protection measures, so as not to cause any
damage or distress to the existing rail line.
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APPENDIX 16/4

Bored Piles Constructed using Continuous Flight Augers and Concrete or
Grout Injection through Hollow Auger Stems

1. General

The Contractor may propose a Continuous Flight Auger (CFA) pile type for the construction of
the 0.7m diameter bridge piles, subject to the Contractor’s proposed piling methodology. The
Contractor is responsible for selecting the most appropriate method of piling to form the
reinforced concrete bearing piles as shown on the project drawings, taking cognisance of the
site-specific ground conditions, access constraints, and proximity to existing railway
infrastructure. The Contractor shall be responsible for the quality of the reinforced concrete piles
installed on site, as verified by piling records and pile integrity and load testing results. The
proposed method of piling will be subject to review by the Employer and Employer’s
Representative.

2. Particular requirements
The following particular requirements apply to the use of CFA piles.

a. CFA piling shall be implemented in accordance with Clause 1604 of Tll Series 1600 and
the requirements of BS EN 1536.

b. The Contractor shall provide a detailed risk assessment and method statement (RAMS)
for the installation of CFA piles, to include auger type & length, use of temporary casings
or bore support in the site-specific ground conditions, as applicable. The use of
permanent steel casings is not anticipated in the pile design.

c. Details of proposed concrete mix design shall be provided by the Contractor, to account
for the proposed method of concrete delivery / placement through hollow stem auger.

d. Contractor’s on-site inspection and testing plan, applicable to the CFA pile type, shall be
provided for review by the Employer and Employer’s Representative.

e. Contractor to provide details of the proposed piling rig to be used and its accessibility on
site, noting the railway environment.

f. Contractor to provide proposals for integrity testing of the CFA piles, for consideration by
the Employer’s Representative. Details to include stage of testing, and specific methods
to be employed.

g. If selected for use on site, CFA piles shall be constructed using suitably robust and
powerful rigs and equipment with high torque & tooling capable of penetrating the ground
to the design depth without premature refusal. The Contractor shall clearly set out in their
RAMS the process for site-based verification of ground conditions for each CFA pile
installed. Using the automated installation rig monitoring data as part of the verification
process, the Contractor will be required to demonstrate achievement of design pile toe
elevation and ground properties for review by the Employer's Representative.

h. Contractor to provide a description of how the CFA rig operator and Contractor’s site
engineer will interpret the real-time information gleaned from the rig telemetry feedback,
drilling rate, applied torque etc. with regards to pile depth and ground conditions.

i. The Contractor shall seek agreement from the Employer’s Representative to terminate
CFA auger penetration at the design toe level prior to commencement of concreting.

j.  Automated CFA installation data traces shall be captured by the Contractor and provided
to the Employer’'s Representative for review.

k. Practical refusal criteria for CFA pile installation, linked to the site-specific ground
conditions, shall be defined by the Contractor within the submitted RAMS.
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|.  The Contractor shall adopt appropriate piling techniques and methods of working,
including the implementation of any track protection measures, so as not to cause any
damage or distress to the existing rail line.
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APPENDIX 16/8

Non-Destructive Methods for Testing Piles

1. General

Non-destructive testing of piles shall be undertaken by the Contractor in accordance with the
requirements of this project specification, TIlI Series 1600, and the best practice guidance given
in CIRIA Report R144 (Turner, 1997).

The Contractor shall adopt appropriate techniques and methods of working, including the
implementation of any track protection measures, so as not to cause any damage, distress or
disruption to the adjacent, operational rail line.

Integrity testing shall be one or more of the following methods: -

e Low strain integrity testing
e Cross-hole sonic logging method
e Thermal Integrity Profiling (TIP)

All bearing piles are to be tested using low strain integrity testing.

Table 16/8.2: Non-Destructive Pile Testing
Location Pile diameter (m) Pile Type Testing proposed

B1 0.7 Bearing Low strain integrity testing (all piles)

Thermal Integrity Profiling / Cross-hole sonic
logging method — 4 No. piles.

2. Particular requirements

The following particular requirements apply to low strain integrity testing of in-situ concrete
bearing piles.

a. All bearing piles shall be subjected to post-construction integrity testing using low-strain
techniques, to assess their structural integrity and ensure they are free from any
significant structural faults which could be detrimental to performance or durability of the
pile in service.

b. The following method of pile integrity testing is to be undertaken as a minimum:

c. Transient Dynamic Response (TDR), also known as Impulse Response, or similar
alternative low-strain hammer impact test applied at pile head.

d. Testing shall only be undertaken by an experienced testing organisation independent of
the piling contractor and approved by the Construction Manager. The Contractor shall
submit to the Construction Manager details of the proposed testing organisation.

e. The Contractor shall make available to the testing organisation’s representative on site
a plan showing the layout and the constructed length of the piles to be tested.

f.  Testing shall not be carried out on a pile within seven days of casting. The pile head
shall be prepared by removing all loose material and debris to expose sound concrete
over an approximately horizontal top surface and be kept free of standing water.

g. Interpretation and reporting of integrity test results shall be carried out by the Contractor
and integrity test results promptly submitted to the Employer’s Representative for review
and comment.

h. A report of integrity test results should contain a paragraph of conclusions that
summarises the opinion of the Contractor (testing specialist) as to the integrity of the
piles tested For example, if no clear signal response is detected from the pile toe using
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TDR testing, and no significant reflections are observed along the pile shaft, the
Contractor should comment as to what depth in his opinion the test results indicate the
pile shaft to be free from significant structural faults prior to the loss of stress-wave
energy through signal damping. Comment should be made by the Contractor on the
likely cause of the signal attenuation and the length of the pile over which its integrity is
deemed inconclusive from the test results.

i. Preliminary results of the tests shall be submitted by the Sub-Contractor to the
Contractor within 7 days of carrying out the tests.

Selected bearing piles shall be tested by using the cross-hole sonic logging method. The
following particular requirements apply to using the cross-hole sonic logging method of testing
in-situ concrete bearing piles.

a. Testing will be carried out by an approved testing company holding UKAS or similar
accreditation for the Sonic Logging method of assessing foundations and shall be
approved by the Employer’s Representative.

b. Itis recommended that the access tubing used shall be 38mm internal diameter
screwed and socketed, medium gauge, varnished mild steel tubing manufactured
according to BS 1387. The tubes shall be sufficiently regular and free from defects so
as to permit the free unobstructed passage of the probes. They shall be watertight, free
from corrosion with clean internal and external faces, the latter to ensure a good bond
between the concrete and tubes. Care shall be taken during concreting not to damage
the tubes. If a tremie is used, it shall not be allowed to rest on top of the tubes during
concreting.

c. The Contractor shall submit his proposals for the installation of the tubes to the
Employer’s Representative 4 weeks prior to construction. The tubes shall be installed
as near to parallel as possible. Where several sections of tubing are required to reach
the full length, the joints shall be made watertight.

d. Levels are to be taken on top of each tube and each tube should be plumbed and the
length recorded. These details are to be provided to the testing company together with
the toe level and the cut-off level of the pile before testing commences. A plan shall be
provided showing the layout of piles on the site and the piles to be tested shall be
clearly indicated to the testing engineer together with the numbering used for the tubes.

e. Tubes shall be checked to ensure they are free from blockages and filled with water,
prior to our arrival on site. Where only 3 tubes per pile are provided, sonic
measurements shall be made between each pair of tubes. Where 4 tubes per pile are
provided, pairs of tubes around the periphery shall be tested, followed by testing
between diagonally opposite tubes.

f.  All tests shall be carried out by lowering the probes to the base of the tubes and raising
them simultaneously, maintaining the probes in the same horizontal plane.

Selected bearing piles shall be tested by using the thermal integrity profiling. The following
particular requirements apply to using the cross-hole thermal integrity profiling of in-situ
concrete bearing piles.

a. The following details shall be presented / interpreted in the test report:
i. Pile details (as for sonic logging described in 4.3.8)
ii. Installation details for the fibre-optic cables.
ii. A heat development map showing heat development over time
iv. Temperature change profiles from the installed fibre optic cables
v. A presentation/comparison with ground conditions.
b. The piling contractor shall confirm the proposed specification where thermal integrity
profiling (TIP) is to be used.
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APPENDIX 16/9
Static Load Testing of Piles

1. General

a.

Static load (maintained load) testing of piles shall be undertaken by the Contractor in
accordance with the requirements of this project specification, Tl Series 1600, and the
best practice guidance given in CIRIA Report R144 (Turner, 1997).

Maintained load axial compression testing, data processing, interpretation and reporting
of test results shall be carried out by the Contractor on two preliminary test piles (one
located at each bridge abutment) for the demonstration of load-settlement performance
and axial load-carrying capacity.

. The location of test piles are to be confirmed on site, to the approval of the Employer’s

Representative, to suit access and set-up constraints. The Contractor shall adopt
appropriate techniques and methods of working, including the implementation of any
track protection measures, so as not to cause any damage, distress or disruption to the
adjacent, operational rail line.

2. Particular requirements

a.

The Contractor shall submit a method statement for carrying out the static load tests no
less than 21 days before mobilisation of the test load equipment. The method statement
shall include for full details of the test load equipment, including:

i. method of applying the load and providing the reaction,

ii. any calculations for provision of reactions,

iii. load monitoring systems,

iv. movement monitoring systems.

The testing procedure shall be a maintained load compression test.

Static load testing shall be undertaken after the results of integrity tests on the test piles
have been reviewed and accepted by the Employer’'s Representative.

. Static load tests shall be carried out using the Maintained Load (ML) test method, based

on multi-cycle extended proof-load testing as per Tll Series 1600 Clause 1609. The
maximum test load shall be 300% SWL in compression.

. Measurement of applied load shall be by use of electronic transducers. Dial gauges shall

not be permitted. Measurement equipment shall be protected from sunlight and wind,
and care is to be taken to ensure that devices and reaction systems are not subject to
vibration. Use of fibre-optic measurement systems is also permitted.

Test piles shall be constructed and tested during the construction of the permanent works
piles at each test location.

The Contractor shall provide details of the pile test set-up and reaction system including
apparatus for application of load and measurement of pile head deformations. The
number of reaction piles / ground anchors required for each pile test shall be determined
by the Contractor to suit the applied loads, ground conditions and site accessibility.

The time interval between casting of an in-situ concrete pile and commencement of static
load testing shall be a minimum of 14 days, unless otherwise directed or agreed by the
Employer or Employer’s Representative.

The Contractor shall carry out static load tests at a pile head elevation agreed by the
Employer’s Representative. Cognisance must be taken of pile length during test and any
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implications on the representativeness of the test results to working pile length below
defined COL.

Mott MacDonald Restricted



Page 105 of 105

mottmac.com



	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2125-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2126-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2127-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2128-P01

	229100548-MMD-1700-RE-DR-C-2105-P01
	229100548-MMD-1700-RE-DR-C-2106-P01
	229100548-MMD-1700-RE-DR-C-2110-P01
	229100548-MMD-1700-RE-DR-C-2121-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2121-P01


	229100548-MMD-1700-RE-DR-C-2122-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2122-P01


	229100548-MMD-1700-RE-DR-C-2123-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2123-P01


	229100548-MMD-1700-RE-DR-C-2124-P01
	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2124-P01


	229100548-MMD-1700-RE-DR-C-2125-P01
	Sheets and Views
	P01


	229100548-MMD-1700-RE-SC-C-2121-P01
	229100548-MMD-1700-RE-SC-C-2122-P01
	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01

	Sheets and Views
	P03

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2021-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2022-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2023-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2024-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2027-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2028-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2029-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2026-P01

	Sheets and Views
	229100548-MMD-1700-RE-DR-C-2025-P01

	Sheets and Views
	P01

	Sheets and Views
	P01


