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Galway County Council N6 Galway City Transport Project
Standard Underbridges

1 Introduction

1.1 Design Brief given to the authors, including dates

This report has been produced by Arup, who have been appointed by Galway County
Council to provide multi-disciplinary engineering consultancy for the N6 Galway City
Transport Project. Galway County Council, Galway City Council, Transport Infrastructure
Ireland (formerly known as the National Roads Authority) and the National Transport
Authority are collaborating in developing a solution to the existing transportation issues in
Galway City and its environs. The solution will include a smart mobility component, public
transport component and a road component. The road component of the solution is known
as N6 Galway City Ring Road (GCRR).

1.2 Background information covering the origins for the
need for the structure

The standard underbridges are required as part of the proposed N6 Galway City Ring Road
to preserve national regional and local routes impacted by route of the mainline.

1.3 Previous studies and their recommendations
Previous studies and documents relevant to this Outline Structures Report are listed below.

e Galway County Council. Project Brief. Phase 1, Scheme Concept and Feasibility
Studies (REF/14/11222, 2 May 2015).

e Galway County Council. Project Brief. Phase 2, Route Selection (REF/14/11222,
6 November 2015).

e GCOB-4.04-009 Route Selection Report, Issue 1, 16/03/2016

e (Galway Transport Strategy, An Integrated Transport Management
Programme for Galway City and environs, Technical Report, September
2016
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Galway County Council N6 Galway City Transport Project

2 Site and function

Standard Underbridges

2.1 Site location

The proposed standard underbridges are located at chainages stated in Table 1 below,

along the N6 mainline.

Table 1 Standard underbridge mainline chainages.

Name of Structure Chainage
S06/01 - Rahoon Road Underbridge 06+335
S07/01 - Letteragh Road Underbridge 07+290
S07/02 - N59 Link Road Underbridge 07+570
S08/02 - N59 Moycullen Road Underbridge 08+540
S09/01 - Menlo Castle Boithrin Underbridge 09+730
S10/02 - Seanbothar Underbridge 104520
S12/01 - N84 Headford Road Underbridge 12+150
S13/02 - N17 Tuam Road Underbridge 134975
S15/01 - Briarhill Business Park Underbridge 15+725
S15/02 — R339 Monivea Road Underbridge 154880
2.2 Function of the structure and obstacles crossed

The standard underbridges are required to carry the mainline over local, regional and

national roads due to the proposed N6 mainline.

2.3 Choice of location

The constraints of alignment design require that some local, regional and national routes
will be separated. In such instances, structures are located so as to retain local, regional
and national roads and to provide a safe, secure and appropriate level of access to severed

lands.
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Galway County Council

24

Table 2 Site description and topography.

Site description and topography

N6 Galway City Transport Project
Standard Underbridges

Site description and Ecology at Structure
Name of Topography Archaeology at
Structure Structure
N6 Mainline Road under

S06/01 - Mainline on Local road at Site of cultural heritage 10m Otter Habitat within

Rahoon Road | embankment. grade or listed in Chapter 13 of the | 65m of the structure

Underbridge shallow cut, EIS as CH29 - Site of
Zf;nljecéﬂoa; sltér:cltlt{lrresi Underbridge to provide
edition map. No longer bat passage, MU13
extant
See EIS Appendix 13.X
BHI1 — Thatched cottage
located in Mincloon

S07/01 - Mainline on Local road at Area of Archaeological 10m Otter Habitat at the

Letteragh embankment. grade or Potential listed in Chapter | structure location

Road shallow cut, 13 of the EIS as AAP6 —

Underbridge S@all Stream ‘ Underbridge to provide
Site of cultural heritage bat passage, MU19
listed in Chapter 13 of the
EIS as CH34 - Site of
vernacular structures
marked on 1841 first
edition map. No longer
extant

S07/02 - N59 | Mainline on Link road in Area of Archaeological An Ecological Constraint

Link Road embankment. cutting. Potential listed in Chapter | of Local (High)

Underbridge 13 of the EIS as AAP7 — Importance listed in
Small Stream Chapter 8 of the EIS as
Site of cultural heritage EC25 is impacted by the
listed in Chapter 13 as structure S07/02. Th?
CH37- Well-constructed habitat is a dry-humid
cairns from stone acid grassland and a wet
clearance grassland under Fossit
A townland boundary Code GS3/GS4
listed in Chapter 13 of the
EIS as TB17 — Stone wall

S08/02 - N59 | Mainline on N59 at grade. | A townland boundary 10m Otter Habitat within

Moycullen embankment. listed in Chapter 13 of the | 65m of the structure

Road EIS as TB20 - Boundary

Underbridge between Dangan Upper
and Dangan Lower along
the current N59
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N6 Galway City Transport Project
Standard Underbridges

Ballindooley/ Castlegar

Site description and Ecology at Structure
Name of Topography Archaeology at
Structure Structure
N6 Mainline Road under
S09/01 - Mainline on Local road at Site of cultural heritage An Ecological Constraint
Menlo Castle | embankment. grade or listed in Chapter 13 as of Local (High)
Boithrin shallow cut. CH46- Possible circular Importance listed in
Underbridge enclosure identified Chapter 8 of the EIS is
during AP analysis and impacted by the structure
marked as a possible S09/01. The habitat
feature of the 1895-1900 contains scrub,
mapping. hedgereows, dense
A designated landscape braken, dry calcareous
listed in Chapter 13 as and natural grassland,
DLS - Menlo Castle exposed calcareous grass
Demesne and building/ artificial
surfaces under Fossit
Codes WL1, WS1, HDI1,
GS1, ER2 and BL3
Underbridge to provide
bat and badger passage,
MU33
S10/02 - Mainline on Local road at Site of cultural heritage An Ecological Constraint
Seanbothar embankment. grade or listed in Chapter 13 as of Local (Low)
Underbridge shallow cut CHS51 - Possible boulder Importance listed in
of archaeological Chapter 8 of the EIS as
potential EC36 is impacted by the
structure S10/02. The
habitat is improved
agricultural grassland and
dry calcareous & natural
grassland under Fossit
Codes GA1 and GS1.
Annex Habitat #8240
Limestone pavement is
located within 20m of the
structure but will not be
directly impacted by the
construction or operation
of this structure.
Underbridge to provide
bat passage, MU37
S12/01 - N84 | Mainline on N84 road at A townland boundary An Ecological Constraint
Headford embankment. grade or listed in Chapter 13 of the | of Local (High)
Road shallow cut EIS as TB2S - Stone wall | Importance listed in
Underbridge and hedgerow Chapter 8 of the EIS as

EC37 is within 5m of the
structure S12/01. The
habitat contains scrub and
dry calcareous and natural
grassland under Fossit
Codes WSI1 and GS1.
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Galway County Council

N6 Galway City Transport Project
Standard Underbridges

CHS58 - Site of vernacular
structures, including a
school, marked on the
1841 and 1895-1900
mapping. No longer
extant.

A townland boundary
listed in Chapter 13 of the
EIS as TB32 -
Doughiska/Coolagh/

Breanloughaun

Site description and Ecology at Structure
Name of Topography Archaeology at
Structure Structure
N6 Mainline Road under
S13/02 Mainline on N17 road at A townland boundary - None
_N17 Tuam embankment. grade or listed in Chapter 13 of the
road EIS as TB26 — Tuam
Underbridge Road
A townland boundary
listed in Chapter 13 of the
EIS as TB27 - An
Caislean Gearr/
Cappanabornia
Site of cultural heritage
listed in Chapter 13 as
CHS5S5 - Site of vernacular
structures marked on
1895-1900 map. No
longer extant
S15/01 - Mainline on Local road at - None - None
Briarhill embankment. grade or
Business Park shallow cut
Underbridge
S15/02 R339 Mainline on R339 road at Site of cultural heritage - None
Underbridge embankment. grade. listed in Chapter 13 as
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Galway County Council

N6 Galway City Transport Project

2.5 Vertical and horizontal alignments

Table 3 Vertical and horizontal alignments.

Standard Underbridges

N6 Mainline Underbridges
Name of Structure Vertical Horizontal Vertical Horizontal
Alignment Alignment Alignment Alignment
S06/01 - Rahoon Crest Curve R=1996 Sag Curve Straight
Road Underbridge K=120 K=9
S07/01 - Letteragh Crest Curve R=2100 1% Gradient Straight
Road Underbridge K=120
S07/02 - N59 Link Crest Curve Straight 2% Gradient Straight
Road Underbridge R=120
S08/02 - N59 4% Gradient Horizontal Sag Curve R=700
Moycullen Road Transition Straight | g—7¢ connecting
Underbridge to R=1440 to K=20
S09/01 - Menlo Sag Curve R=2000 Sag Curve R=720
Castle Boithrin K=120 K=10 Straight
Underbridge
S10/02 - Seanbothar Crest Curve R=1440 Sag Curve Straight
Underbridge K=100 K=5 R=1020
S12/01 - N84 0.75% Gradient Horizontal Crest Curve R=720
Headford Road Transition R720 to | g=3(
Underbridge R2040
S13/02 - N17 Tuam Sag Curve K=55 R=2040 Sag Curve R=1440
road Underbridge K=65
S15/01 - Briarhill Crest Curve R=2040 Sag Curve K=6.5 Straight
Business Park K=117.6
Underbridge
S15/02 R339 Crest Curve R=2040 0.7% Gradient Straight
Underbridge K=117.6 Transition
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Galway County Council

2.6 Cross sectional dimensions on the alignments

The proposed cross section of the road under the underbridge structures is given in Table 4

below.

Table 4 Dimensions below bridge deck.

Name of Carriageway Raised Verge Raised Verge

Structure Width (m) Width (m) - Left Width](m) -
[1] Right [1]

S06/01 - Rahoon

Road Underbridge 6.0 1.8 18

S07/01 - Letteragh

Road Underbridge 6.0 28 28

S07/02 - N59 Link . .

Road Underbridge 17.0 2.5min 2.5min

S08/02 - N59

Moycullen Road 9.0min 1.8min 1.8min

Underbridge

S09/01 - Menlo

Castle Boithrin 6.0 1.8 1.8

Underbridge

S10/02 -

Seanbothar 6.0 1.8 1.8

Underbridge

S12/01 - N84

Headford Road 14.0 2.0min 2.0min

Underbridge

S13/02 - N17

Tuam road 17.25min 4.0 1.5min

Underbridge

S15/01 - Briarhill

Business Park 6.0 2.0 2.0

Underbridge

S15/02 R339 .

Underbridge 16.0min 2.0 2.0

[1] When considered in the direction of increasing chainage.
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Galway County Council

N6 Galway City Transport Project

Standard Underbridges

The proposed cross section on the bridge deck of the underbridge structures is given in Table 5

below.

Table 5 Dimensions on bridge deck (all dimensions measured perpendicular to the mainline).

Carriagewa Verge [2] Verge [2] Parapet Parapet
Name of Structure Width %5] ( n); ) Width (m) - | Width (m) - | width (m) width (m)
Left [3] Right [3] [Left] [Right]
S06/01 - Rahoon
Road Underbridge [1] 21.6 3.0 3.0 n/a n/a
S07/01 - Letteragh Varies 45.5min
Road Underbridge [1] [6] 3.0 3.0 n/a n/a
S07/02 - N59 Link
Road North 21.6 0.6 0.6 0.5 0.5
Underbridge
S08/02 - N9 Varies Varies
Moycullen Road Varies 22.7min . . 1.2[4] 1.2[4]
. 0.6min 0.6min
Underbridge
S09/01 — Menlo
Castle Boithrin 21.6 3.0 3.0 n/a n/a
Underbridge [1]
S10/02 — Seanbothar Varies 22.9min Varies Varies wa wa
Underbridge [1] ’ 3.0min 3.0min
S12/01 - N84 Varies Varies
Headford Road Varies 26.5min . . 0.5 0.5
. 0.6min 4.0min
Underbridge
S13/02 - N17 Tuam Varies Varies Varies 05 05
road Underbridge 22 S5min 0.6min 0.6min ' ’
Sl5/01 - Briarhill Varies 223 Varies Varies
Business Park . 0.6min 0.6min 0.5 0.5
Underbridge min ' '
S15/02 R339 . . Varies Varies
Underbridge Varies 28.0min | 6 oin 0.6min 0.5 0.5

[1] Buried structure. The mainline cross section including the full verge is carried across the structure.

[2] At non-buried structures a raised verge is provided. The width of the verge includes any additional
requirements due to sightline visibility.

[3] When considered in the direction of increasing chainage.

[4] Extra width of 700mm provided at parapet to accommodate proposed noise barrier.

[5] Carriageway width measures from outer edge of hardshoulders (includes central reserve)

[6] Dimension includes slip roads at this location.
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Galway County Council

2.7 Existing underground and overground services

N6 Galway City Transport Project

Standard Underbridges

All the utility providers have been consulted during the preliminary design process. The
existing services in the vicinity of the proposed structures are outlines in Table 6 below.

Table 6 Existing Services

Name of Structure

Existing Services

S06/01 - Rahoon Road Underbridge

250mm Watermain
ESB 38kV Underground
Underground Eir

250mm Watermain
300mm Watermain

. Underground Eir
S07/01 - Letteragh Road Underbridge L .
Virgin Media ducts
ESB LV Underground
UPC
S07/02 - N59 Link Road North Underbridge None
Eir
S08/02 - N59 Moycullen Road Underbridge ESB MV Overhead
SSE
S09/01 - Menlo Castle Boithrin None
Underbridge
S10/02 - Seanbothar Underbridge None

S12/01 - N84 Headford Road Underbridge

Trunk Sewer
Eir
100mm Watermain
50mm Watermain

S13/02 - N17 Tuam road Underbridge

Eir
E-Net
750mm Trunk Sewer
10” Watermain
500mm Watermain

S15/01 - Briarhill Business Park Eir
Underbridge E-Net
ESB MV/LV Underground
S15/02 R339 Underbridge Eir
E-Net

ESB MV/LV Underground
200mm Watermain

GCOB-4.04-020-003 | Issue 4 | 23 October 2017 | Arup

J:1233000'233985-00\4. INTERNAL\4-04 REPORTS\4-04-03 INFRASTRUCTURE'20. BRIDGES\3. STANDARD UNDERBRIDGES\ISSUE 4\GCOB-4.04-020-003 (PDR STANDARD

UNDERBRIDGES)_14.DOCX

Page 9
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2.8

Geotechnical summary

Table 7 Geotechnical Summary

N6 Galway City Transport Project
Standard Underbridges

Name of Depth from e.g.l.[1] to groundwater level Average Ground Conditions Preliminary
Structure (m) depth Karst Risk
from e.g.l.
to
rockhead
level (m)
Maximum Minimum Average
S06/01 - Gravelly clay
Rahoon Road est. 1.0 est. 2.0 est. 1.5 1.1 Weathered Rock n/a
Underbridge V/strong s/w GRANITE
S07/01 - Peat
Letteragh Gravelly clay
Road est. 3.0 est. 4.0 est. 3.5 2.5 Weathered Rock n/a
Underbridge V/strong s/'w GRANITE
S07/02 - N59 Soft sandy gravelly CLAY
Link Road Firm very sandy gravelly CLAY
North est. 0.0 est. 0.0 est. 0.0 5.7 Gravelly CLAY n/a
Underbridge Weathered Rock
V/strong s/w GRANITE
S08/02 - N59 Firm sandy gravelly CLAY
Moycullen M/dense clayey gravelly SAND
Road est. 3.0 est5.0 est. 4.0 4.1 Weathered Rock n/a
Underbridge V/strong s/'w GRANITE
S09/01 - Soft sandy gravelly CLAY
Menlo Castle Weathered Rock
Boithrin 10.61 13.89 12.25 1.9 M/strong non intact Medium
Underbridge LIMESTONE
V/strong s/'w LIMESTONE
S10/02 - Soft to firm sandy gravelly CLAY
Seanbothar Firm to stiff sandy gravelly .
Underbridge 3.50 5.93 4.715 2.7 CLAY Medium
M/strong s/w LIMESTONE
S12/01 - N84 Made Ground
Headford Gravelly CLAY
Road 0.00 2.34 1.17 3.8 Weathered Rock High
Underbridge V/strong s/w fractured
LIMESTONE
S13/02 - N17 Soft sandy gravelly CLAY
Tuam road Firm to Stiff sandy gravelly
Underbridge CLAY
est. Stiff to v/stiff sandy gravelly
est. 20.0 est. 16.00 18.00 - CLAY Low
Dense clayey SAND
Weathered Rock
Non intact LIMESTONE
S15/01 - Made Ground
Briarhill Gravelly CLAY / Infilled
Business Park est. 3.0 est. 2.0 est.2.5 8.2 LIMESTONE High
Underbridge Karstified LIMESTONE
Fresh LIMESTONE
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Galway County Council

N6 Galway City Transport Project
Standard Underbridges

Name of Depth from e.g.l.[1] to groundwater level Average Ground Conditions Preliminary
Structure (m) depth Karst Risk
from e.g.l.
to
rockhead
level (m)
Maximum Minimum Average
S15/02 Made Ground
Monivea Firm slightly granular
Road R339 est. 3.5 est2.5 est.2.0 6 SILT/CLAY High
Underbridge Weathered Rock
Fresh Strong LIMESTONE
[1] e.g.l = existing ground level
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Galway County Council N6 Galway City Transport Project
Standard Underbridges

2.9 Hydrology and hydraulic summary
The groundwater levels are listed in the previous section of this document, see Table 7.

There is an existing stream in the vicinity of S07/01 at the Letteragh Road. The stream
currently is in a culvert at the crossing point. This stream will be realigned to the west of
the proposed structure and approvals will be sought from OPW to both realign the stream
and culvert it at the new crossing location.

There is an existing stream located to the west of structure S08/02 at the Moycullen Road.
The stream has already been culverted through Ard na Locha and crosses beneath the N59
and discharges to a stream located in the Aughnacurra residential development. This stream
will be maintained along its existing alignment adjacent to the structure.

2.10 Archaeology summary

The archaeology summary is provided in Table 2 above.

2.11 Environmental summary

The environmental (ecology) summary is provided in Table 2 above.

2.12 Sustainability

Typically concrete is selected as the primary structural material for the underbridges.
Concrete has a high durability performance and requires little maintenance during the
design life (120yrs), where the product is appropriately specified and executed. Portland
cement replacements such as ground granulated blast-furnace slag (GGBS) will be used
where appropriate.

All of the underbridges are of integral construction. This form of construction minimises
the inspection and maintenance requirements compared to non-integral forms of
construction.

All structures can be readily demolished at the end of the service life of the bridge, and
much of the structural materials (concrete, steel etc.) can be recycled and reused.
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Galway County Council N6 Galway City Transport Project
Standard Underbridges

3 Structure and aesthetics

3.1 Structural Options Considered

The structural options considered depend on the configuration at each bridge location.
Typically, single span integral bridges of concrete construction are the preferred option.
Where this arrangement is not feasible, then non-integral and/or steel composite materials
are adopted.

A summary of the recommended structure options are provided below.

3.2 General description of recommended structures

There are ten underbridges identified in the preliminary design, which will carry the
proposed N6 over local, regional and national roads. All underbridges are single span.
Three main types of underbridges are proposed:

Underbridge Type 1: Buried reinforced concrete box structure

At locations where the span is less than 14.5m and the road being crossed is a local road,
then a buried box structure is adopted. The box is made from pre-cast concrete units which
are placed together to form a buried box construction. The typical elevation of this form
of underbridge type is given in Figure 1 and Drawing GCOB-1700-D-GEN-001.

Figure 1 Underbridge Type 1
Underbridge Type 2: Bridge deck with reinforced earth wall abutment

For spans greater than 14.5m, and where vertical abutment walls are considered
appropriate, then a bridge deck with reinforced earth wall abutments is adopted, referred to
as Type 2. Depending on the span and skew of the bridge deck, various sub-types are
specified, as given below:

e Type 2A: The deck consists of pre-cast concrete beams which is made integral
with abutment bankseats which are supported directly on reinforced earth walls,
which form the abutment construction. The skew of the bridge deck is less than
30 degrees and the clear span between abutment bankseats is less than 18m. The
typical elevation of this form of underbridge type is given in Figure 2 and Drawing
GCOB-1700-D-GEN-002.
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Figure 2 Underbridge Type 2A

e Type 2B: The deck consists of pre-cast concrete beams which is made integral
with skeletal abutments constructed within the reinforced earth wall system. The
skew of the bridge deck is less than 30 degrees and the clear span between abutment
bankseats is greater than 18m. The typical elevation of this form of underbridge
type is given in Figure 3 and Drawing GCOB-1700-D-GEN-003.
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Figure 3 Underbridge Type 2B
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Underbridge Type 3: Concrete deck with side slopes (1:1.5)

In the situation where a more open arrangement is preferred and the width of the road being
crossed is not significant (less than 12m typically), then a single span bridge with side
slopes is adopted. To reduce the overall span of the bridge, side slopes with an inclination
of 1.5 horizontal to 1.0 vertical is adopted.

The deck consists of precast beams and an in-situ deck slab, made integral with bankseat
abutments. The typical elevation of this form of underbridge type is given in Figure 4 and
Drawing GCOB-1700-D-GEN-004.

Figure 4 Underbridge Type 3

3.3 Aesthetic considerations
A consistent approach is used where possible for the structural form and finishes for

underbridges along the length of the scheme to provide “a family of structures”.

34 Proposals for the recommended structure of family
of structures

34.1 Proposed Category

All underbridges have a category classification of 2.

3.4.2 Approaches including run-on arrangements

The approach embankments will be constructed using a compacted acceptable material
with Clause 6N material behind end walls.
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343 Type 1

Span arrangements

Table 8 Span arrangements for Type 1.

Name of Structure Span Clear Length of
arrangement span structure (m)
(m)
S06/01 - Rahoon Road Underbridge 1 Span 12.5 52.0
S07/01 - Letteragh Road Underbridge 1 Span 12.5 71.0
S09/01 - Menlo Castle Boithrin Underbridge 1 Span 10 37.0
S10/02 - Seanbothar Underbridge 1 Span 9.8 49.0

Approaches including run-on arrangements

The approach embankments will be constructed using a compacted acceptable material
with Clause 6N material behind end walls.

Substructure

Portal frame with precast reinforced concrete elements.

Foundation type

Refer to Table 13 for the proposed foundation information.

Superstructure

Portal frame with precast reinforced concrete elements.

Articulation arrangements, joints and bearings

Portal frame with precast concrete elements, joints on each side of the wall.

Parapet

At all buried structures, a safety barrier with containment level of at least N2 will be
provided on both verges of the mainline over the structure. Pedestrian protection will be
provided at headwalls and wingwalls in accordance with TII DN-STR-03011 (NRA BD
52).

Inspection and maintenance

The structures are fully integral and therefore have no movement joints or bearings and
hence minimal maintenance requirements are expected. Access to the bridge soffit will be
from the local road below and will require local diversions and a mobile elevated work
platform for access purposes.
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Waterproofing systems, joints, parapets etc shall be designed for Working Life Category
2 (replaceable structural parts, up to 50 years design working life).

All other elements of the structure shall be designed for Working Life Category 5 (=120
years design working life).

3.4.4 Type 2

Span arrangements

Table 9 Span arrangements for Type 2 underbridges.

Name of Structure Span arrangement Span (m) Structure skew Deck Width
(deg)
S07/02 - Letteragh Road underbridge 1 Span (Type2B) 27.0 6 23.8
S12/01 - N84 Headford Road Underbridge 1 Span (Type2B) 23.4 4 329
S13/02 - N17 Tuam road Underbridge 1 Span (Type2B) 32.6 30 454
S15/01 - Briarhill Business Park Underbridge 1 Span (Type2A) 15.5 8 25.1
S15/02 - Monivea Road R339 Underbridge 1 Span (Type2B) 26.6 6 31.6
Substructure

For Type 2A structures the abutments will be high level bankseats founded on a reinforced
earthwall system. For Type 2B structures the abutments will be skeleton abutments located
within the reinforced earth wall system. The columns supporting the bridge will be
independent from the reinforced earth by means of a void provided by a sleeving system.

Foundation type

Refer to Table 13 for the proposed foundation information.

Superstructure

For all structures, the superstructure will consists of pre-cast prestressed concrete beams
with an in-situ concrete deck slab.

Articulation arrangements, joints and bearings

For Type 2A bridges the superstructure will be fully integral with bankseat abutments.

For Type 2B structures the superstructure will be fully integral with skeleton abutments.

Parapet

Parapet type will be typically 1250mm high H2-W4, with mesh infill. Where a noise
barrier is provided, e.g. S08/02, a W2 working width is envisaged. The approach and
departure safety barrier and transitions will be H2 containment.
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Inspection and maintenance

Type 2A and 2B structures are fully integral and therefore have no movement joints or
bearings and hence minimal maintenance requirements are expected. Access to the bridge
soffit will be from the local road below and will require local diversions and a mobile
elevated work platform for access purposes.

Waterproofing systems, joints, parapets etc shall be designed for Working Life Category 2
(replaceable structural parts, up to 50 years design working life).

All other elements of the structure shall be designed for Working Life Category 5 (=120
years design working life).

3.4.5 Type 3

Span arrangements

Table 10 Span arrangements for Type 3.

.Name of Structure Span arrangement Span (m) Structure skew | Deck Width
(m) (deg) (m)
S08/02 - N59 Moycullen Road 27.5
Underbridge 1 Span 325 30

Approaches including run-on arrangements

The approach embankments will be constructed using a compacted acceptable material
with Clause 6N material behind end walls.

Substructure

The abutments will be in-situ reinforced concrete walls of intermediate height.

Foundation type

Refer to Table 13 for the proposed foundation information.

Superstructure

The superstructure comprises precast prestressed concrete beams with an in-situ reinforced
concrete deck slab.

Articulation arrangements, joints and bearings

The superstructure will be fully integral with the bankseat abutments. No bearings or
expansion joints are proposed.

Parapet

Parapet type will be 1250mm high H2-W4, with mesh infill. The approach and departure
safety barrier and transitions will be H2 containment.
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Parapet type will be 1000mm high H2-W4 in accordance with TII DN-STR-03011 (NRA
BD 52).

Inspection and maintenance

The structures are fully integral and therefore have no movement joints or bearings and
hence minimal maintenance requirements are expected. Access to the bridge soffit will be
from the local road below and will require local diversions and a mobile elevated work
platform for access purposes.

Waterproofing systems, joints, parapets etc shall be designed for Working Life Category 2
(replaceable structural parts, up to 50 years design working life).

All other elements of the structure shall be designed for Working Life Category 5 (=120
years design working life).
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. Safety

4.1 Traffic management during construction including
land for temporary diversions

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

4.2 Safety during construction

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

The Project Supervisor for the Design Process will comply with all the requirements
outlined in Clauses 11, 12, 13 & 14 of the Safety, Health and Welfare at Work
(Construction) Regulations 2013 (S.1. No. 291 of 2013).

4.3 Safety in use

Parapets and safety barriers will be provided across the length of the structure and on the
approach to, and departure from, the structure.

Where applicable, pedestrian protection will be provided at the top of headwalls and
wingwalls in accordance with TII DN-STR-03011 (NRA BD 52).

4.4 Lighting

Lighting is proposed at the underbridge structures in the vicinity of grade separated
junctions.
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5 Cost

5.1 Budget Estimate in current year, including whole life
cost

Table 11 Budget estimate

Name of structure Structure Cost Excl.
VAT (Million euro)
S06/01 - Rahoon Road Underbridge 0.8
S07/01 - Letteragh Road Underbridge 1.1
S07/02 - N59 Link Road North Underbridge 1.0
S08/02 - N59 Moycullen Road Underbridge 1.2
S09/01 - Menlo Castle Boithrin Underbridge 0.4
S10/02 - Seanbothar Underbridge 0.6
S12/01 - N84 Headford Road Underbridge 1.1
S13/02 - N17 Tuam road Underbridge (Mainline & EB 1.9
Diverge)
S15/01 - Briarhill Business Park Underbridge 0.6
S15/02 — Monivea Road R339 Underbridge 1.2

The cost estimate values given in Table 11lare based on a cost rate per square metre of
structure area given in Table 12 below. A range of -10% to +15% is considered to be
applicable to the budget cost for this stage of the design.

Table 12 Basis of cost estimate

Structure Type Rate (Euro/m2)
Buried reinforced concrete portal frame 1000
Prestressed beam deck underbridge 1300
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6 Design Assessment Criteria

6.1 Normal Loading

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

The structure will be designed for Load Models LM1 and LM2 in accordance with IS EN
1991-2:2003 and the associated National Annex.

6.2 Abnormal Loading

Load Model 3 up to and including SV196 (where applicable) will be considered in
accordance with IS EN 1991-2:2003 and the associated National Annex.

6.3 Footway live loading

Where applicable, a footway loading shall be in accordance with Clause 5.3.2.1 of IS EN
1991-2:2003. A nominal qx = SkN/m2 will be adopted.

6.4 Provision for exceptional abnormal loads

No exceptional abnormal loads are proposed.

6.5 Any special loading not covered above

Not applicable.

6.6 Heavy or high load route requirements and
arrangements being made to preserve route

Not applicable.

6.7 Minimum headroom provided

The minimum headroom clearance for underbridge structures will be 5.3m in accordance
with TII DN-GEO-03036 (NRA TD 27).

6.8 Authorities consulted and any special conditions
required

Consultation with relevant authorities is on-going. The following groups have been
contacted as part of the scheme:

Transport Infrastructure Ireland (TII)
Galway County Council (GCoC)
Galway City Council (GCiC)

Land and home owners
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7 Ground Conditions
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7.1

Description of the ground conditions and

compatibility with proposed foundations

Table 13 Ground Conditions

Name of Structure Foundation Soil / Rock at | Safe Bearing Formation depth | Depth to
Type Formation Pressure above (+)/ below | Rockhead

Level (KN/m?) (-) egl (m) egl (m)
S06/01 - Rahoon Road Pad Weathered 300 -0.6 1.1
Underbridge Rock
S07/01 - Letteragh Road Pad Weathered 305 2.3 2.5
Underbridge Rock
S07/02 - N59 Link Road Pad Soil 190 -1.1 5.7
North Underbridge
S08/02 - N59 Moycullen Pad Soil 190 3.6 4.1
Road Underbridge
S09/01 - Menlo Castle Pad Weathered 300 -0.3 1.9
Boithrin Underbridge Rock
S10/02 - Seanbothar Pad Soil 195 -0.6 2.7
Underbridge
S12/01 - N84 Headford Pad / Piles[1] Soil 300 -1.2 3.8
Road Underbridge
S13/02 - N17 Tuam road Piles Soil 190 -1.1 -
Underbridge
S15/01 - Briarhill Pad / Piles[1] Soil / 190 -1.9 8.2
Business Park Weathered
Underbridge Rock
S15/02 R339 Underbridge Pad / Piles[1] Soil / 190 -1.0 6.0

Weathered
Rock

[1] due to the high potential for karst features at the structure location, piled foundations may be necessary.
Additional ground investigation is recommended at this location to further assess this risk.

GCOB-4.04-020-003 | Issue 4 | 23 October 2017 | Arup

J:1233000'233985-00\4. INTERNAL\4-04 REPORTS\4-04-03 INFRASTRUCTURE'20. BRIDGES\3. STANDARD UNDERBRIDGES\ISSUE 4\GCOB-4.04-020-003 (PDR STANDARD

UNDERBRIDGES)_14.DOCX

Page 23




Galway County Council N6 Galway City Transport Project
Standard Underbridges

8 Drawings and Documents
8.1 List of all documents accompanying the submission
Table 14 Drawings
Name of Structure Drawing Number
Standard Underbridges — Type 1 GCOB-1700-D-GEN-001
Standard Underbridges — Type 2A GCOB-1700-D-GEN-002
Standard Underbridges — Type 2B GCOB-1700-D-GEN-003
Standard Underbridge — Type 3 GCOB-1700-D-GEN-004
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A1

A B C D E F G H I J K L M N O | P
[ DESIGN REPORT ]
; \ NOTES:
\ 1. ALL DIMENSIONS ARE SHOWN IN MILLIMETRES UNLESS NOTED
\ OTHERWISE.
\
0 \ 2. ALL LEVELS ARE SHOWN IN METRES ABOVE ORDNANCE DATUM.
_ 2
\
PARAPET \
SUPPORT SLAB \ @ @
CL. OF CL. OF
5 ABUTMENT ABUTMENT
S
PARAPET
| —— Remrorcen | 9
EARTH WALL D
< W T T
x> | |
I I - |- - - 1 - - - |- - - 4 - - _ _
|, ________________
I S D N AR SR
3 >
<§( o \ PRECAST CONCRETE
= - 7 BEAM
R o - L o
< - - \
&
< z3 |
— o REINFORCED e |
EARTH WALL S
™| < \
i) W
O T |
% RAISED RAISED
] > VERGE | CARRIAGEWA _ VERGE |
4 - ~ = |
g \
EXISTING GROUND LEVEL
v \
—Ll, =
— PEDESTRIAN -:
PROTECTION b= 4 150mm@ PERFORATED PIPE SUPPORTED ON MASS
CONCRETE (MIN. 150mm) AND SURROUNDED WITH 6N2 UPFILL (TYPICAL)
MIN. 150mm POROUS NO FINES CONCRETE 150mm MIN.
\ A2
@ 12
5 \ —
\ ' PAD FOUNDATION INDICATED. PILE FOUNDATIONS
\ SECTION B-B MAY BE REQUIRED AT SOME STRUCTURE
LOCATIONS.
\ SCALE 1:100
\
| @ SAW CUT JOINT FILLED WITH
PLAN ON BRIDGE BITUMEN TO CIRIA C543
SCALE 1:150 CL. OF PERMEABLE DRAINAGE LAYER IN
ABUTMENT ACCORDANCE WITH SERIES 513
OF TIl SPW
6 6N1 BACKFILL
w
PARAPET VERGE HARD SHOULDER CARRIAGEWAY MEDIAN CARRIAGEWAY HARD SHOULDER VERGE | PARAPET Ii/
' [ i
— e 1(sq)
H2-W4 PARAPET O
125mm SURFACING ON REGULATING COURSE ON HEIGHT 1250 PRECAST
ADDITIONAL PROTECTION LAYER ON BRIDGE DECK (MESH INFILL) COPING i
WATERPROOFING SYSTEM ON CONCRETE DECK
7
| |L_150mm@ PERFORATED PIPE SUPPORTED ON MASS
/ CONCRETE (MIN. 150mm) AND SURROUNDED WITH
259 REINFORCED MIN. 150mm POROUS NO FINES CONCRETE
EARTH WALL
()]
1000 COMPACTED CLASS 6l1/6J
FILL WITH ANCHOR STRAPS
8 \ PRECAST PRESTRESSED
CONCRETE BEAMS
SCALE: 1:50 \ CONCRETE SLEEVE
- CONCRETE COLUMN
’i\ //
1[0 ' /1
9 1(sq) e 7 1(sq)
_ COMPACTED CLASS
" N1 BACKFILL
Width. W Structural Bridge Skew | Road Skew 6 c
. | ructura
Reference |[Name Chainage Span, S [m] ' Angle, ©; Angle, oy 150mm MIN. 6N2 UPFILL t
[m] Depth, D [m] (TYPICAL)
] (deg) (deg)
S07/02 N59 Link Road North Underbridge 07+570 27.0 23.8 2.05 6 6 TYPICAL ABUMENT CROSS SECTION
S12/01 N84 Headford Road Underbridge 12+150 23.4 32.9 1.55 4 4 SCALE 150
$13/02 N17 Tuam Road Underbridge 13+975 32.6 45.4 1.85 30 47
10 . .
$15/02 Monivea Road R339 Underbridge 15+880 26.6 31.6 1.55 6 6
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A1 A | B | C | D E F G H | J K L M N 0 | P
T \ DESIGN REPORT
~ _ SAFETY \ SAFETY [
- BARRIER BARRIER S
< = NOTES:
1 AN ~ = =
e
N e 1. ALL DIMENSIONS ARE SHOWN IN MILLIMETRES UNLESS NOTED
/ o OTHERWISE.
o o
vy 2. ALL LEVELS ARE SHOWN IN METRES ABOVE ORDNANCE DATUM.
] CL. OF @ // w CL.OF
ABUTMENT w — ABUTMENT
\ : B\ ® ®
= & / SAFETY CL. OF CL.OF
MAINTENANCE _ \ : % AAD \ BARRIER | i
STAIR ACCESS o o [ . ABUTMENT S ABUTMENT ,
2 I_Mwﬁl\ ' =\ 5300 CLEARANCE
—o—n 0 = 0- — } o o o o o o 'o oo 3000 . PARAPET ENVELOPE | 3000
\ | — A =L
L — 4J \ \\\ \ (2} «\ \\\ L — 4 MIN MIN.
Vo T \ Y \ SAFETY : . | SAFETY
VAR \ VoD BARRIER BARRIER
W VI
— \ > ' I
\ W\ \ %,; \ W\ \ I L | I
W & \ VA | | =
Yl 2 \ R ! : T
Vo o VL L o x . PARAPET
A\ 4 VD S«
Uy < \ W\ 8< L SUPPORT
3 AW \ VN PARAPET | - == — - - - - - T T T 0T T T == — — - | SLAB
W\ s N SUPPORT I |
T g ; VT LB | | |
— — — X \7\ \ : — i — 0 — — — — *\\ \ — — — = ! VERGE CARRIAGEWAY VERGE ! MAINTENANCE
T = X \ \ W \ ‘ STAIR ACCESS
| \ \
\ \ \\ < \ VA 1 gy
Y Q W\
\ \ < \ \ \ |1
W 2 \ VA
4 W8 \ U
Y W I
AV S \ L e
N NN R
IR\ \\ e
— o o o o o o o o o M AN \ N l o o o o — SAFETY BARRIER SAFETY BARRIER
— J \ = CEREARRRNNNR! EXISTING GROUND
PROFILE VARIES
AB —
T i : ” A A SECTION A-A
SLAB > % ' MAINTENANCE SCALE: 1:125
" X \ STAIR ACCESS o
5
: \
o / \ \ !
/
N / N
/ AN
/ S
/ ' ~
/ SAFETY SAFETY = .
P BARRIER \ BARRIER ~ -
6 e - \ ~ -
~ \ \ ~
SCALE: 1:250
] W
PARAPET VERGE HARD SHOULDER CARRIAGEWAY MEDIAN CARRIAGEWAY HARD SHOULDER VERGE PARAPET
@ PERMEABLE DRAINAGE LAYER IN
ACCORDANCE WITH SERIES 513
OF TIl SPW
125mm SURFACING ON REGULATING COURSE ON SPRAY APPLIED CL. ABUTMENT
7 ADDITIONAL PROTECTION LAYER ON BRIDGE DECK WATERPROOFING SAW CUT JOINT CLASS 6N1 BACK FILL ROAD MAKE-UP
H2-W2 PARAPET WATERPROOFING SYSTEM ON CONCRETE DECK TO STRUCTURE
HEIGHT 1250
(MESH INFILL)
. = = = /|1
o 1000 1
8 WATERPROOFING
PRECAST PAINT
PRESTRESSED
PRECAST PRESTRESSED CONCRETE BEAMS CHEEK WALL 150mm NO FINES
CONCRETE BEAMS CONCRETE SURROUND
PATTERN 1.5 (sq)
| IMPRINTED 1 |7 1500 PERFORATED PIPE
CONCRETE
SLABS o
SCALE: 1:50 1
1
9 17 <
75mm ST1
BLINDING CONCRETE
Width. W Structural Bridge Skew Road Skew / |
] idth, ructura
Refe rence Name Chalnage Span’ S [m] [m] De pth D [m] Angle’ eB Angle’ eR 6N2 STRUCTURAL UPFILL \ LOCALISED SOFT SPOTS
’ de de WHERE REQUIRED TO BE REMOVED AND REPLACED
( g) ( g) WITH SUITABLE FILL MATERIAL
S08/02* N59 Moycullen Road Underbridge 08+540 32.5 27.5 1.95 30 30 TYPICAL ABUTMENT CROSS SECTION
10 SCALE: 1:50
* NOISE BARRIER REQUIRED AT THIS STRUCTURE
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Appendix B

Extract from ground investigation
data



IGSL BH LOG 18963.GPJ IGSL.GDT 12/5/16

//’T\ REPORT NUMBER
// N@ﬁ \
{ 54/" } GEOTECHNICAL BORING RECORD 1
il 8963
NGSIY
i
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/12
SHEET Sheet 1 of 1
CO-ORDINATES 525,909.63 E RIG TYPE Dando 3000
725.923.39 N BOREHOLE DIAMETER (mm) DATE COMMENCED 22/01/2016
GROUND LEVEL (m AOD) 53.99 BOREHOLE DEPTH (m) 2.20 DATE COMPLETED 22/01/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY WC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
E s| E - > . 1
< Description 2 % < g3 ol = 2 Field Test =X
8 $ s| & | 85|58 Bg| §| P 52
a ° ol a ez 6| oE | 8 aAa
r 0| Very soft black gravelly peaty CLAY X— —]
L 7, X )
u - — AA43880| D 0.50 =
F vl AA43881| B | 0.50-0.95 (2,2,1,0,1,0)
L 77— —\ 7
L1 I
E — — 45269 | 1.30
r Very soft light brown grey very sandy gravelly CLAY o9 anasss2| b 150 N =
F [~ o T AA43883| B | 1.50-1.95 (0.0,0,0,1,4)
Fy 'o---951.89 | 2.10
r Obstruction 51.79 4 2.20
L End of Borehole at 2.20 m
3
:_4
F5
Fe
:_7
:_8
:_9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
2.1 2.2 1 1.30 1.30 Seepage
1.90 1.90 No 1.10 20 Moderate
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date Tip Depth| RZ Top |RZ Base Type

REMARKS Borehole backfilled upon completion

Sample Legend
D - Small Disturbed (tub)
B - Bulk Disturbed

LB - Large Bulk Disturbed

Env - Environmental Sample (Jar + Vial + Tub;

UT - Undisturbed 100mm Diameter
Sample

P - Undisturbed Piston Sample

W - Water Sample
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT

N6 Galway City Transport Project - Phase 3

DRILLHOLE NO BH3/13R

SHEET Sheet 1 of 2
CO-ORDINATES %g'ggg'% ﬁ . . DATEDRILLED  21/03/2016
! ) RIG TYPE Casagrande
GROUND LEVEL (mOD) 58.65 FLusH Air/Migst DATELOGGED  22/03/2016
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
~ (2]
EEARIRIE: o T
5 S n:: o D: Fractgre S 5 ’q:j
Slelo|o|o Spacing ~ Description — a s
elc|i|v|e Log g Els| 2 z
£l x (mm) |8 | = S £
Z| & 5|8 2le|s| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
£ 0 °7 <] SYMMETRIX DRILLING: No recovery, observed by driller
C 04 | as clayey gravel
. o o] 0.70|57.95
C _++ SYMMETRIX DRILLING: No recovery, observed by driller
-, |1.10 + as weathered rock 1.10(57.55
C -++ Very strong, thickly to thinly banded, dark brownish purple
C 00 _++ mottled, porphyritic, medium to coarse-grained, GRANITE,
C 100 | 96 ++ fresh to locally slightly weathered.
:‘2 2.10 -++ Dips are 20° to locally 80°. Discontinuities are widely to 5| [0
C _++ medium spaced, rough to locally smooth, planar.
C + Apertures are tight to partly open, very thin brown clay o| |o
- 100 | 97 '++ smearing.
C - + o o
4 |3.10 +
r -t
C + ol [°
r o0 L4
F 100| 98 -++ | [°
C _++
4 |410 ++ o| [o
. +
C 0 o+ o| |o
; 100 | 100 gt
C + O (o]
5 |5.10 ++
N -+ o| |o
C +
C +
- 100 | 100 + °| |o
r -+
- [6.10 -y S 1S
6| 99.99999999999 © —°
: [+  Eo
r 100 | 100 + -
C _++ o Ho
-, |7.10 -+ -
C _+_|_ o Ho
- + =
- 100 | 100 '++ o o
L 70 -+ —
g |8.10 -++ o o
L + —
L L+ =
+ 0.000( 000000 o o
E 100 | 100 -, T =
E '-'-+ o Ho
g [9:10 69.9999p99 T =N
C _++ o
C + o o
- 100 | 100 - ++ o
N i_|. o o
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-1.10m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
22-03-16 9.00 6.00 10.10 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/13R
SHEET Sheet 2 of 2
CO-ORDINATES %g'ggg'?; ﬁ . . DATE DRILLED 21/03/2016
! ) RIG TYPE Casagrande
GROUND LEVEL (mOD) 58.65 FLusH Air/M?st DATELOGGED  22/03/2016
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
~ (2]
HEIEIRIES e T
5 S n:: o D: Fractgre S S 1.:7
Slelo|o|o Spacing ~ Description — 2 s
Sl S|F|lv|c Log > E|l s | & >
S|l x (mm) 212 = | £ s z
c — = = © o] ~
z| 2 c | 3 5| = | g =
I 2 250 (=} & 9} Kt o] o
al o o 500 =z | & [a} w n %)
IIIIIIIIIIIIIIIIIII|I
r 10 == 10.10{4855(° ©
C End of Borehole at 10.10 m
:_11
:_12
:_13
:_14
:_15
:_16
:_17
:_18
:_19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-1.10m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top |RZ Base Type
22-03-16 9.00 6.00 10.10 50mm SP
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//’T\ REPORT NUMBER
// ba Ay
() GEOTECHNICAL BORING RECORD 18963
\1@s /
~
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/16
SHEET Sheet 1 of 1
CO-ORDINATES 526,754.60 E RIG TYPE Dando 3000
726.635.82 N BOREHOLE DIAMETER (mm) DATE COMMENCED 29/01/2016
GROUND LEVEL (m AOD) 58.47 BOREHOLE DEPTH (m) 0.50 DATE COMPLETED 29/01/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY wcC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
E s| E o > . 1
< Description 2 % < 213 ol S 2 Field Test g2
8 $ s| & | 85|58 Bg| §| P 52
a ° ol a ez 6| oE | 8 aAa
0 N\
-7 | PEAT T 15847 0.30
E Angular GRAVEL- and COBBLE-sized fragments of Fo.~ 4 57.97 [ 0.50
r Granite
L Obstruction
1 | End of Borehole at 0.50 m
:_2
3
:_4
F5
Fe
:_7
F8
Fo
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
0.4 0.5 0.5 0.30 0.30 No 0.20 20 Seepage
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS 1.5hr getting rig and tools off BH location. Borehole backfilled upon Sample Legend ) !
completion. Borehole scheduled for rotary follow-on coring. D - Small Disturbed (tub) Sampl. urbed 100mim Blameter
LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT N6 Galway City Transport Project - Phase 3

DRILLHOLE NO BH3/16R
SHEET

Sheet 1 of 1

CO-ORDINATES %g'gﬁ“zg ﬁ . . DATEDRILLED  23/03/2016
! ) RIG TYPE Casagrande
DATE LOGGED 24/03/2016
GROUND LEVEL (mOD) 61.66 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
~ (2]
S| 888 o T
AR AR AR Fracture S g =
% lo|o|o Spacing ~ Description - a 3
Sl S|F|lv|c Log > E|l s | & >
£l (mm) g2 = 2| s z
c = = o ° —
5| S 5|8 2l s| 5| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
£ 0 °7 <] SYMMETRIX DRILLING: No recovery, observed by driller
C 04 | as clayey gravel
E 6&;
i Ny
F1 °0 o]
C 0
C 513'7 1.50(60.16
C _++' SYMMETRIX DRILLING: No recovery, observed by driller
C ++- as weathered rock
) +
C -+
E o |2:50 |t 2.50|59.16
N _++' Very strong, thickly to thinly banded, dark brownish purple
N + 1 mottled, porphyritic, medium to coarse-grained, GRANITE,
Cs 100| 86 | 64 ++_ fresh to locally slightly weathered.
C -+
r [350 ++‘ Dips are 20° to locally 80°. Discontinuities are widely to
- + 1 medium spaced, rough to locally smooth, planar.
- ++_ Apertures are tight to partly open, very thin brown clay
T4 100| 35 | 35 -++_ smearing.
C L 4| 2.50-5.80m - Slightly to locally moderately weathered,
C |450 _++' clay-smeared, penetrative iron-oxide staining, slight
N + 1 weakening.
C -t
o I
r S 62|16 0 +
C -t
C +
E -+
C 5.80 ++‘
C + 1
F 6 ++ o| |o
' 100 93 '_,_I_ ol 1o
C + 1
r|7.00 '++. oLl
L7 -+ o (o
C + 1 =
C _++. o o
s s =
- 100 | 97 Rt o Ho
Cs + 1 —
C _++. o Ho
- |850 -+ -
- _++' o o
C o =
o _++- N =
c 100 | 99 i =
C -t =N
F +. =
L _++ o o
[ [10.00 L 10.00/51.66| [
REMARKS End of Borehole at 10.00 m WATER STRIKE DETAILS
Hole cased 0.00-1.10m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
24-03-16 10.00 6.00 10.00 50mm SP
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/ Y A REPORT NUMBER
[ A \
| L GEOTECHNICAL BORING RECORD 18963
NIGSIW
i
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/17
SHEET Sheet 1 of 1
CO-ORDINATES 527,023.54 E RIG TYPE Dando 3000
726.804.98 N BOREHOLE DIAMETER (mm) DATE COMMENCED  14/03/2016
GROUND LEVEL (m AOD) 65.54 BOREHOLE DEPTH (m) 2.80 DATE COMPLETED 14/03/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY wcC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
E s| E - > . 2
< Description 2 2| = 213 s 2 Field Test g2
a g g 2 | «E|EQ] B 8 Results =S
a S u & | 22|82 SE| ¢ 5A
r 0 | Soft to firm dark brown sandy gravelly CLAY with a o= 9
r medium cobble content - '6_—:
C ﬁ—g} AA48880| B 0.50
: S 6464 | 090
1 | Firm light brown very sandy gravelly CLAY with a _—e AA48881| B | 1.00-1.45 X N 217 ;
- | medium cobble and boulder content - —%:_ G4457 )
; }__@ﬁi
- T A N=15
2 _@—3 | AA48882| B | 2.00-2.45 eoiiss
F & — 4 62.74 | 2.80
r End of Borehole at 2.80 m
]
:_4
F5
Fe
:_7
F8
Fo
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
2.7 2.8 0.5 2.70 2.70 No 2.40 20 Seepage
GROUNDWATER PROGRESS
INSTALLATION DETAILS Date | ploe | (2R | Depihlo | comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS 1.7£§hrs getting .plant and equipment to borehole location. 1hr Sample Legend ) !
getting off position. BBk Eﬁf&?&;’;‘* (tub) g;;dﬁgdlstlm:i .1(:0m: Dlalmeter
Eny - Eraronmenial Sample (Jar + Vil + Tub) W-Water Sample -+
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REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 18963
CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/17R
SHEET Sheet 1 of 2
CO-ORDINATES ?gg'ggi'gﬁ ﬁ . . DATEDRILLED  10/03/2016
! ) RIG TYPE Casagrande
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
=2l elele o @
= =4 =) [ S 3o}
o ¢ ¢lc|a gractgre S g 3
Slelo|o|o pacing ~ Description — p s
elc|i|v|e Log g Els| 2 z
£l (mm) g2 = 2| s z
c = = o ° —
5| S 5|8 2l s| 5| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
£ 0 °7 <] SYMMETRIX DRILLING: No recovery, observed by driller
C 04 | as clayey gravel
r o~ 4
C 0o
- 07
F1 °0 o]
C 025
E 69_07
- _ﬂ -
C OOQ
— I L=
- 2 97 |
C OL?—o
F 0 A7 2.70|62.63
C {O—| SYMMETRIX DRILLING: No recovery, observed by driller
- —
3 —_—| as gravelly clay 51 (8
C 9—4
C @ o| |o
E p_—
C O— °
4 - — o o
C 9—4 =
C _— o o
. il -
E O 5.00[60.33|° H°
rS _++' SYMMETRIX DRILLING: No recovery, observed by driller N EO
C + 1 as weathered rock H
C -+ =
t [5.70 + 1 5.70|59.63|0 Ho
C _++' Very strong, thickly to thinly banded, dark green mottled, —
Ce + 4 porphyritic, medium to coarse-grained, GRANITE, fresh to o o
C 100 26 | O '++_ locally slightly weathered. -
r - + O [0
r |6.70 _++' Dips are 20° to locally 70°. Discontinuities are medium to =
3 + 1 closely spaced, rough to locally smooth, planar. Apertures o Ho
- ++_ are tight to partly open, very thin brown clay smearing. =
L -+ (] Eo
r 100 | 88 -++ -
L —+ A o [—]o
C -t —
C + 1 -
- -+ o —o
8 [8.20 + 1 -
C -+ =
C + o Ho
L -+ —
- o =
C E L ar =
F 100 | 100 [T =
r9 + o [0
C S =
c +. =
+ o —O
r|9.70 + =
r '++_ o [|o
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-5.20m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
11-03-16 | 10.20 3.00 10.20 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT N6 Galway City Transport Project - Phase 3

DRILLHOLENO  BH3/17R
SHEET Sheet 2 of 2

CO-ORDINATES %Z}'ggi'gg ﬁ . . DATE DRILLED 10/03/2016
! ) RIG TYPE Casagrande
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
~ (2]
slslsls|8 o i
5 S n:: o D: Fractgre S S 1.:7
Slelo|o|o Spacing ~ Description — 2 s
Sl S|F|lv|c Log > E|l s | & >
S|l x (mm) 212 = | £ s z
c — = = © o] ~
s 2 c | g 2| 2 = =
818 o 50 59 2| 9 8l uw| & 7
(NRNRNRNN] IIIIIIIII|I
- 10[10,20 T00] 92 | 92 i + 10.20/55.13° EH°
C End of Borehole at 10.20 m
:_11
:_12
:_13
:_14
:_15
:_16
:_17
:_18
:_19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-5.20m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date | Tip Depth RZ Top |RZ Base Type
11-03-16 | 10.20 3.00 10.20 50mm SP
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// \ REPORT NUMBER
// N@ﬁ \
| S GEOTECHNICAL BORING RECORD 1
— 8963
NGSIY
i
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/23
SHEET Sheet 1 of 1
CO-ORDINATES 527,770.91 E RIG TYPE Dando 3000
727.345.14 N BOREHOLE DIAMETER (mm) DATE COMMENCED 05/02/2016
GROUND LEVEL (m AOD) 26.78 BOREHOLE DEPTH (m) 3.70 DATE COMPLETED 05/02/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY wcC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
€ c| E = > , g
< Description 2 % < g3 ol S 2 Field Test Se
8 $ s| & | 85|58 Bg| §| P 52
a ° ol a ez 6| oE | 8 aAa
r 0 | Firm dark brown sandy gravelly CLAY with a low to a_
N medium cobble and boulder content 3y —%__-gi
- P ] AA32640| B | 1.00-1.45 N=1
! _@_E R (2.3,3,3.4,5)
: 93%@
- - E N =15
g 2 Qj A a8 | 230 AA32641| B | 2.00-2.45 (3,3.2,3.4,6)
- | Medium dense light brown slightly clayey gravelly SAND [&= _-
N with a low to medium cobble and boulder content 63__
L BYels
C3 _E AA32643| B | 3.00-3.45 N =16
L O (3,4,3,4,4,5)
r O,
" 0¥ 2308 ]| 3.70
r End of Borehole at 3.70 m
4
F5
Fe
:_7
F8
Fo
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
3.6 3.7 0.75 3.70 3.70 No 3.20 20 Slow
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS 0.5hr moving boulders obstructing access to plot. 0.5hr moving rig Sample Legend ) !
and tracked dumper from borehole including replacement of D - Small Disturbed (tub) Sampl. urbed 100mim Blameter
boulders to block entrance. LB - Large Bulk Disturbed ) P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT

N6 Galway City Transport Project - Phase 3

DRILLHOLENO  BH3/23R
SHEET Sheet 1 of 2

CO-ORDINATES %Zgzggg ﬁ . . DATEDRILLED  24/02/2016
! ) RIG TYPE Casagrande
DATE LOGGED 24/02/2016
GROUND LEVEL (mOD) 26.93 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
ElE
~ (2]
EEARIRIE: o T
§ Slce|ce|a gractgre é g 1137
5 2|o|e|c pLa(;:mg > Description ~ p T
Sls|F|v|c g g E| &§| & >
|l x (mm) 12 =g = z
gl 8 250 sod 2| @ S|la| B @
IIIIIIIII|IIIIIIIII|I
F o 15\: SYMMETRIX DRILLING: No recovery, observed by driller
C DG as clayey gravelly cobbles
s &
C b G
- O]
L1 - 4
; o
- b &
- jéig
)
; Nek
- Do
F [ 2.80(24.13
C -] SYMMETRIX DRILLING: No recovery, observed by driller
r3 g—g as sandy gravelly clay with occasional cobbles
C —
. 5 3.70|23.23°| [°
C _++' SYMMETRIX DRILLING: No recovery, observed by driller L Lo
:—4 420 _++- as greenish grey weathered rock 4.20|22.73]6 Ho
C _++' Very strong to strong, thickly to thinly banded, light -
C + { green/grey/white mottled, porphyritic, medium to ° H°
r '++_ coarse-grained, GRANITE, fresh to locally moderately =
r 100 31 | 14 - | weathered. =
L5 1 H
F ++- Dips are 20° to locally 80°. Discontinuities are widely to ° 5°
- '++_ medium spaced, rough to locally smooth, planar. s = o
- 5.70 +| Apertures are tight to partly open, very thin brown clay
E _++' smearing.
-6 __++‘ 4.20-5.30m - Moderately weathered, slight weakening.
C 100| 95 | 91 -++'
C +.
C -t
C _++-
7720 +
C -+
- + 4
C 60 '++_
- -t
r 100 | 100 93 |+ 41
L8
C + 1
N +
C |+ +]
- |8.70 = +
C -+
C + 1
Fo -+
s [T
C 100 | 100 | 100 +
C 100 -++
C rt
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-4.20m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
24-02-16 | 5.50 3.50 5.70 50mm SP
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REPORT NUMBER

GEOTECHNICAL CORE LOG RECORD 18963
NIGSIH
CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/23R
SHEET Sheet 2 of 2
CO-ORDINATES 527,773.63 E DATE DRILLED 24/02/2016
72734605 N RIG TYPE Casagrande | pATE | OGGED — 24/02/2016
GROUND LEVEL (mOD) 26.93 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
p=( b= I IV o @
= = =) [ S 3o}
5 S n:: n:: D: Fractgre S S 1.:7
lolo|lo|o Spacing N Description — S s
2lgslF|o|c Log S |l | & >
sl (mm) £ ¢ = | = z
c — e 1] o =3
2| 5 5| % 5l e| 8| &
gl 8 b 250 sod 2| @ o | W| ® o
(NN NN ANa)
F10[10.20 ﬁ + 10.20/16.73KJ
C End of Borehole at 10.20 m
:_11
:_12
:_13
:_14
:_15
:_16
:_17
:_18
:_19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-4.20m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top |RZ Base Type
24-02-16 5.50 3.50 5.70 50mm SP
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//’T\ REPORT NUMBER
// ba Ay
() GEOTECHNICAL BORING RECORD 18963
\1@s /
~
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/26
SHEET Sheet 1 of 1
CO-ORDINATES 528,815.44 E RIG TYPE Dando 3000
727,922.07 N BOREHOLE DIAMETER (mm) DATE COMMENCED 01/02/2016
GROUND LEVEL (m AOD) 14.67 BOREHOLE DEPTH (m) 0.40 DATE COMPLETED 01/02/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY wcC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
E s| E o > . 1
< Description 2 % < g3 ol = 2 Field Test =X
8 $ s| & | 85|58 Bg| §| P 52
a ° ol a ez 6| oE | 8 aAa
r 0| Soft dark brown sandy gravelly CLAY with a low to S/~ 3
r medium boulder content b Iﬁ—' 14.27 | 0.40
L Obstruction
C End of Borehole at 0.40 m
L1
:_2
3
:_4
F5
Fe
:_7
F8
Fo
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
4 4 .
0 0 05 No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS 0.75hr gaining access to field and moving to BH location. Borehole Sample Legend ) !
backfilled upon completion. Borehole scheduled for rotary follow-on | - Small Distubed () Sampl. urbed 100mim Blameter
coring. LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/26R
SHEET Sheet 1 of 2
CO-ORDINATES 528,816.97 E DATEDRILLED  15/02/2016
72792032 N RIG TYPE Comacchio | paATE | 0GGED — 25/02/2016
GROUND LEVEL (mOD) 14.42 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
=2l el el e o @
= =4 =) [ =) 3o}
o ¢ ¢lc|a gractgre S g 3
lolo|lo|o pacing N Description — s
2lgslF|o|c Log S |l | & >
2| mm | €]z | §|8| 2
Z| & 5|8 2le|s| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
-~ SYMMETRIX DRILLING: No recovery, observed by driller
C as made ground consisting of shell & auger material 0.40]14.02
C | SYMMETRIX DRILLING: No recovery, observed by driller
C as rock
:_1
- 1.40(13.02
N Medium strong to very strong, thick to thinly bedded,
P 100 82 blueish dark grey, fine grained, LIMESTONE (locally
C : fossiliferous, localized chert and stylolites), slightly to
r2 locally moderately weathered.
E Dips are horizontal to locally vertical. Discontinuities are
C 100 | 100 medium to closely spaced, rough to locally smooth, planar
. to occasionally undulose. Apertures are tight to wide,
:_3 locally clay/gravel filled, locally calcite veined (10mm).
F 350
- |3.70[ 200 | 100
x
F 100 | 94
:—5 5.10
E 100 | 100
6 |6.20
E 6.60 100 | 100
:_7
F 100 98
'8 |8.20
- 100 | 97
- |s.90
—o [9.10[100] 100
E 9.30-9.83m - Clay/gravel-filled fracture - some gravel is
- 67 | 47 rounded.
F 10,00
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-1.40m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT N6 Galway City Transport Project - Phase 3

DRILLHOLE NO BH3/26R

SHEET Sheet 2 of 2
CO-ORDINATES ?33’3%8’35 ﬁ . ) DATE DRILLED 15/02/2016
wes RIG TYPE Comacchio
DATE LOGGED 25/02/2016
GROUND LEVEL (mOD) 14.42 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
~ (2]
slslsls|8 o i
§ Slce|ce|a gractgre é g G;
5 2|o|e|c pLacmg 5 Description ~ p T
Sls|F|v|c 09 g E| &§| & >
£l (mm) £ % = 2| s z
S| o T | @ = o e =
5| 5 5|2 sl s| 8| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIIIIIIIIIIIII|I
L 10 |
C : [
N | [ 10.40-10.60m - Clay/gravel-filled fracture 1070 3.72
E End of Borehole at 10.70 m
:_11
:_12
:_13
:_14
:_15
:_16
:_17
:_18
:_19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-1.40m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date Tip Depth RZ Top |RZ Base Type 25-02-16 10.70 1.40 6.80 Water level measured 10 mins after end of
drilling
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£ £
TOf |uta1"_y TONOW=-0R-COttNg:

// \ REPORT NUMBER
// ba Ay
\1@s /
~
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/29
SHEET Sheet 1 of 1
CO-ORDINATES 529,489.29 E RIG TYPE Dando 3000
728.334.05 N BOREHOLE DIAMETER (mm) DATE COMMENCED 01/02/2016
GROUND LEVEL (m AOD) 13.73 BOREHOLE DEPTH (m) 270 DATE COMPLETED 01/02/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY wcC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
E s| E - > . 2
< Description 2 % = e < o Field Test Lo
‘g g z ‘% “ E|E L *%A 8 Results =K
a ° ol a ez 6| aE| 2 aAa
£ 0 | Soft to firm light brown sandy gravelly CLAY with a low a_-é
r to medium cobble and boulder content 3y _%__—_
F %s, 4 12.93 | 0.80
[ | Firm to stiff light brown silty sandy gravelly CLAY witha (&5—.—] anazsool B o0
E 1| medium cobble and low to medium boulder content ﬁ:@ :
C Y7 7] N =32
: ‘___g_ AA43891| B | 1.50-1.95 PR
. [ X5
:_2 - Q
L ‘_‘g_ 11.03 | 270 |AAd3892| B | 2:50-2.70 ": s=, ?2{11%5’ ;“4';1
r Obstruction
3 | End of Borehole at 2.70 m
:_4
F5
Fe
:_7
F8
Fo
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
2.6 2.7 0.5 .
No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS Hand dug inspection pit excavated to commence hole (1.5hr). Sample Legend ) !
Reinstating field upon completion (0.5hr). Move gear to BH3/26 D - Small Disturbed (tub) Sampl. urbed 100mim Blameter
(0.75hr). Borehole backfilled upon completion. Borehole scheduled LB-logoBukDistubed P wdis«uébedpﬁ'is«on Sample
2 nv - nvlrowmm) - Water Sample
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REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 18963

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/29R
SHEET Sheet 1 of 1
CO-ORDINATES ?gg’ggzgg E‘ G N DATE DRILLED 11/02/2016
e RIG TYPE Comacchio
DATE LOGGED 12/02/2016
GROUND LEVEL (mOD) 13.73 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
ElE
~ (2]
slslsls|8 o i
§ Slce|ce|a gractgre é g g
o2l |e|QC pLacmg i Description — ° G
Sl S|F|wv|x 0g b c s o >
2| e (mm) gl e =l s|ls| =z
S| o T | @ = o e =
8| 5 §| 9 gl a|s| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
-~ SYMMETRIX DRILLING: No recovery, observed by driller
C as made ground consisting of shell & auger material
L1
:_2
F 2.70|11.03
C i SYMMETRIX DRILLING: No recovery, observed by driller  A2.80410.93
3 []\as rock
C | I Medium strong to very strong, thick to thinly bedded,
C 100| 97 | 90 I blueish dark grey, fine grained, LIMESTONE (locally
C | fossiliferous, localized chert and stylolites), fresh to locally
C [ slightly weathered.
4 |410 T
[ |4.40]200| 93 | 67 | Dips are horizontal to locally vertical. Discontinuities are
C ' wide to closely spaced, rough to occasionally smooth,
L |as0 100| 73 | 33 ] undulose to locally planar. Apertures are tight to
N ‘ [ moderately open, with very thin brown clay smearing,
Cs [] slightiron-oxide staining.
C [
C 00 |
s 100| 85 | 83 | I
F |
Ce6 T l
- |6.30 I
C [
r 100| 63 | 48 T
F [6.90 [ 6.90| 6.83
7 End of Borehole at 6.90 m
8
:_9
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-2.80m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date Tip Depth RZ Top [RZ Base Type 12-02-16 6.90 2.80 3.70 Water level measured 10 mins after end of
drilling
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presence of possible asbestos roofing fragments.

D - Small Disturbed (tub)

B - Bulk Disturbed

LB - Large Bulk Disturbed
Env - Environmental Sample (Jar + Vial + Tub;

UT - Undisturbed 100mm Diameter
Sample

P - Undisturbed Piston Sample

W - Water Sample

/ Y A REPORT NUMBER
[ A \
| L GEOTECHNICAL BORING RECORD 18963
NIGSIW
i
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/30
SHEET Sheet 1 of 1
CO-ORDINATES 531,041.18 E RIG TYPE Hand Dug
728.509.06 N BOREHOLE DIAMETER (mm) DATE COMMENCED 23/02/2016
GROUND LEVEL (m AOD) 23.76 BOREHOLE DEPTH (m) 0.50 DATE COMPLETED 23/02/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY JD
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
= c| E - > g
< Description 2 2| = 213 s 2 Field Test g2
‘g g % ‘% “ E|EY *%A 8 Results cs
o}
a ° ol a ez 6| aE| 2 aAa
£ 0 [_TOPSOIL (MADE GROUND) 2361 015 Janzeoss| B | 0.15.0.50
L Brown clayey SAND with occasional fragments of 2326 | 0.50 |AA39969| ENV | 0.15-0.50
T |\ concrete, red brick, ceramic pipe, timber, roof slate and AA39970| ENV | 0.15-0.50
L possible asbestos (MADE GROUND)
=, | End of Borehole at 0.50 m
:_2
3
:_4
F5
Fe
:_7
F8
Fo
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
No water strike
GROUNDWATER PROGRESS
INSTALLATION DETAILS Date | ploe | (2R | Depihlo | comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS Hand dug pit at location of BH3/30. Pit terminated at 0.50m due to Sample Legend
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO ~ BH3/30R
SHEET Sheet 1 of 1
CO-ORDINATES 531,041.18 E DATE DRILLED 29/02/2016
728,509,051 RIG TYPE Casagrande | paTE | OGGED — 29/02/2016
GROUND LEVEL (mOD) 23.76 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
ElE
=2l elele o @
= =4 IS o =) 3o}
o ¢ ¢lc|a gractgre S g 3
% elojo|o pacing X Description — ° G
elc|i|v|e Log g Els| 2 z
|l x (mm) 12 ~ | = S z
[ T s © ° ~
5| S 5|8 2l s| 5| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
-~ SYMMETRIX DRILLING: No recovery, observed by driller
C as made ground consisting of concrete clay and wire
:_1
F 1.60(22.16
C 19— SYMMETRIX DRILLING: No recovery, observed by driller
- - — as gravelly cobbly cla
-2 @_}; 9 y y clay
r S— 2.40(21.36
E 270 [ I SYMMETRIX DRILLING: No recovery, observed by driller 270|21.06
C <\ as weathered rock
- 83| 32| 0 O] Possible weathered rock - recovered as angular gravel
£3 1330 and cobbles of limestone 3.30/20.46
C ololo — —| No recovery - driller notes clay band
F |3.80 | 3.80|19.96
r 100] 85 | 52 h =1 Very strong, thick to thinly bedded, blueish dark grey, fine
r 4 |4.20 I | grained, LIMESTONE (locally fossiliferous, localized chert
r | ] and stylolites), fresh to slightly weathered.
C [
C [ | Dips are 20° to locally 40°. Discontinuities are widely to
- 67 | 54 | 51 | medium spaced, rough to locally smooth, planar.
L5 I | Apertures are tight to partly open, very thin brown clay
- ] smearing.
L [ 4.16-4.40m - Clay-filled fracture
|50 : [] 4.57-5.01m - Clay-filled fracture
6 -
C 100| 93 | 89 I I
C [
L [7.00 l I
7 I
C L] 7.22-7.75m - Clay-filled fracture
. 100| 56 | 56 | I
C 800 | L 8.00|15.76
r8 End of Borehole at 8.00 m
Fo
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-4.20m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
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// \ REPORT NUMBER
// ba Ay
| L GEOTECHNICAL BORING RECORD 18963
\1@s /
~
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/35 CP
SHEET Sheet 1 of 1
CO-ORDINATES 532,852.21 E RIG TYPE Dando 3000
728.223.09 N BOREHOLE DIAMETER (mm) DATE COMMENCED  29/03/2016
GROUND LEVEL (m AOD) 17.70 BOREHOLE DEPTH (m) 8.90 DATE COMPLETED 30/03/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY wcC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
E s| E o > . 1
< Description 2 '% < g3 ol = 2 Field Test =X
8 $ s| & | 85|58 Bg| §| P 52
a ° ol a ez 6| oE | 8 aAa
r 0 | Soft dark brown sandy gravelly CLAY o9 17.40 | 0.30
E Firm becoming stiff light brown sandy gravelly slightly i
£ | silty CLAY with a medium cobble and boulder content |- £ = AA1 B 050
- :‘ﬁ_ iy N =10
1 LT AA2 B | 1.00-1.45 (1,2.2,2.3,3)
; =
- - % ’ N =19
2 = AA3 B | 2.00-2.45 .29 46,6
g ..__g' N=37
- 02 A 1B 1300345 (5.7,4,8, 11, 14)
E >Er
r PE ﬁ%_: N =26
Fa l@ég AA5 B | 4.00-4.45 3.357568)
: Edcce
o e N =39
s 5 . AAG B | 5.00-5.45 6.7.7.9.11,12)
C -?—éi g
. A== 111.80 | 5.90
e | Stiff to very stiff dark brown sandy gravelly silty CLAY e S—
r with a medium cobble and boulder content —162__23:
. apaiien N =45
L —“ﬁ: -] ART B | 65069 (8,5,9, 11, 12, 13)
3 05X
7 ==
: EEE
: e —
F L= N =31
L8 _:Z_?—E_ 040 | 830 AA8 | B | 8.00-845 W
N Stiff orange brown sandy gravelly CLAY o—.—9 9.20 | 850
L Stiff dark grey brown sandy gravelly silty CLAY with a -@— -
©  |_medium cobble and boulder content -/ | 8.80 | 8.90
9 | End of Borehole at 8.90 m
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
gg gg 09'755 No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS 1.5hrs getting plant and equipment to borehole location. 0.5hr Sample Legend ) !
cleaning down road after exiting field. B - Smal Disturbed tuo) I - Undisturbed 100 Diameter
LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Eny - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT

N6 Galway City Transport Project - Phase 3

DRILLHOLE NO BH3/35R
SHEET

Sheet 1 of 3

CO-ORDINATES 532,850.77 E DATEDRILLED  23/02/2016
72822598 N RIG TYPE Knebel DATELOGGED  24/02/2016
GROUND LEVEL (mOD) 17.52 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY S. Petersen
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
~ (%]
EEARIRIE: o T
5 S n:: o D: Fractgre S 5 1.:7
% alo|lo|o Spacing N Description — 2 ®
gl s|F|o|x| Lo g E|ls| & 2
S|l x (mm) I= = | £ s z
c = = o ° —
5| & 5 Sl s 5| &
Q| o 20 509 2 o|lw | d 7
IIIIIIIII|IIIIIIIII|I
-~ SYMMETRIX DRILLING: No recovery, observed by driller
E as TOPSOIL. 0.50|17.02
C SYMMETRIX DRILLING: No recovery, observed by driller
C as silty sandy gravelly cobbly clay
:_1
F2 N = 50/135
E N b/ 2.40115.12 (11 "4 17
- * - | SYMMETRIX DRILLING: No recovery, observed by driller '33)
- -~ X as silty clayey sand
- X .
] X
C x ]
C X
C ‘< ] N =50/10 mm
s M (25, 50)
-, e
g M.
: e
r C X
- e
s e N = 50/195
F x 5.30|12.22 mm
C @ - | SYMMETRIX DRILLING: No recovery, observed by driller 5, lli720' 13,
E O ‘ol as silty clayey sand with cobbles and boulders )
Ce S
C .
- o 6.80|10.72 N
C @ - | SYMMETRIX DRILLING: No recovery, observed by driller
E 7 O ‘ol as silty clayey sand with many boulders
- 7
ol Q.
L 8 o . N =50/10 mm
C Q] (25, 50)
C Y
- Q-
:_ Q. a
- @
- O :o N = 50/40 mm
' b, (15, 10, 50)
C 3.
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-21.60m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
4.30 4.30 4.40 Seepage
18.50 18.50 N/S 15.50 5 Moderate
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
24-02-16 | 18.00 10.50 | 19.50 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/35R
SHEET Sheet 2 of 3
CO-ORDINATES ?gg'ggg';g ﬁ . el DATEDRILLED  23/02/2016
! ' RIG TYPE Knebe
DATE LOGGED 24/02/2016
GROUND LEVEL (mOD) 17.52 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY S. Petersen
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
~ (2]
slslsls|8 o i
o ¢ ¢lc|a gractgre S g 3
Slelo|o|o pacing ~ Description — p s
elc|i|v|e Log g Els| 2 z
2| e (mm) gl e Slg| g =z
[ T s © ° ~
5| S 5|8 2l s| 5| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I I
r 10 @ - | SYMMETRIX DRILLING: No recovery, observed by driller
C - | as silty clayey sand with many boulders (continued)
.~ Ol
C g : °l [°
3 © o| o
F 11 : N = 50/85
C ‘(%‘ L | 1o | @8 36,T2)1
- o
L . -
C Q " o [©
12 O o e He
o b Ho
C — N =50/15 mm
F Q9 o Ho| (16,50
13 3 H
: ¢
' o - —
C (S - o o
C .o H
L 14 (2 . ° 5° | N=5010 mm
C L0 = (25, 50)
r (O 14.50| 3.02 [o Ho
N [ SYMMETRIX DRILLING: No recovery, observed by driller H
C I Ll as weathered rock © —o
[ 15 [ =
C [ ° o
N I =
u [ © o | N=50/15 mm
C I [ - (25, 50)
E o Ho
T 16 I -
: - NEN
: n o o
:_17 | l o go N =50/50 mm
C I - (21, 4, 50)
C I o Ho
N I =
C [ I b Ho
18 T (] o]
L | o
C [ o o
- I o N =50/95 mm
: I o o 189.42,8
- [
L 19 I ©
r o o
C [ : S
- -
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-21.60m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
4.30 4.30 4.40 Seepage
18.50 18.50 N/S 15.50 5 Moderate
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top |RZ Base Type
24-02-16 | 18.00 10.50 | 19.50 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/35R
SHEET Sheet 3 of 3
CO-ORDINATES 532,850.77 E DATEDRILLED  23/02/2016
72822598 1 RIG TYPE Knebel DATELOGGED  24/02/2016
GROUND LEVEL (mOD) 17.52 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY S. Petersen
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
ElE
=2l el el e o 2
= =4 IS o =) 3o}
o ¢ ¢lc|a gractgre S g 3
lolo|lo|o pacing N Description — s
2lgslF|o|c Log S |l | & >
£l & (mm) E| 2 =| |35 z
5| S 5|8 2l s| 5| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
20 [ SYMMETRIX DRILLING: No recovery, observed by driller N = 50/10 mm
- | L] as weathered rock (continued) (25, 50)
C I
- L 20.90| -3.38
o1 | SYMMETRIX DRILLING: No recovery, observed by driller
C I Ll as rock
F 160 1 21.60 -4.08
C - [ Very strong (where competent), medium to thinly bedded,
C I L] blueish dark grey, fine grained, LIMESTONE (locally
r 22 1] fossiliferous, localized chert and stylolites), slightly to
C 33| 23| 15 [ locally highly weathered contributing to coreloss.
C [
E [ Dips are horizontal to locally 45°. Discontinuities are
2 I L medium to closely spaced, rough to locally smooth, planar
- 232310 j— T to occasionally undulose. Apertures are wide, locally
L [ clay-filled.
E [ ] 22.00-23.00m - No recovery, possible clay-filled fracture
C [ I 23.10-24.50m - No recovery, possible clay-filled fracture
C 71 7|7
F 24 l T
- |
L R4.60 - T I 24.60| -7.08
C End of Borehole at 24.60 m
- 25
- 26
F 27
- 28
F 29
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-21.60m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
4.30 4.30 4.40 Seepage
18.50 18.50 N/S 15.50 5 Moderate
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
24-02-16 | 18.00 10.50 | 19.50 50mm SP
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//T\ REPORT NUMBER
(SIEA) GEOTECHNICAL BORING RECORD ’
\1@sn,/ 8963
2/
i
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/38
SHEET Sheet 1 of 1
CO-ORDINATES 534,249.34 E RIG TYPE Dando 3000
727.540.83 N BOREHOLE DIAMETER (mm) DATE COMMENCED 09/02/2016
GROUND LEVEL (m AOD) 45.27 BOREHOLE DEPTH (m) 0.40 DATE COMPLETED 09/02/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY WC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
E s| E o > . 1
< Description 2 % < g3 ol S 2 Field Test Se
8 $ s| & | 85|58 Bg| §| P 52
a ° ol a ez 6| oE | 8 aAa
r 0 | Soft light brown sandy gravelly CLAY "o =9
: L= —.7 4487 | 0.40
r Obstruction - Possible Rockhead
r End of Borehole at 0.40 m
L1
:_2
3
:_4
F5
Fe
:_7
:_8
:_9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
4 4 .
0 0 05 No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS 1hr moving to location with tracked dumper. 0.5hr reinstating field Sample Legend
after works. g- gnllfllg I_Z)\tlegb:d (tub) g;m é.:gdis\umed 100mm Diameter
LB- - Il_JargeISBl:JrlkeDisturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/38R
SHEET Sheet 1 of 2
CO-ORDINATES g’g;‘éiggg ﬁ . . DATEDRILLED  17/02/2016
! ) RIG TYPE Casagrande
DATE LOGGED 18/02/2016
GROUND LEVEL (mOD) 45.27 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
~ (2]
slslsls|8 o i
§ Slce|ce|a gractgre é g g
Slelofo|o pLacmg > Description — p s
S| S|F|o|x o9 8 E| 5| 2 >
S|l x (mm) |2 = | £ s z
c — = = © o] ~
Z| & 5|8 2le|s| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
£ 0 °7 <] SYMMETRIX DRILLING: No recovery, observed by driller
C 04 | as clayey gravel
E 6&;
C 10 A
- o 1.00|44.27
rl]1.20 | SYMMETRIX DRILLING: No recovery, observed by driller | 1.20|44.07
- [ \as weathered rock
C I Very strong, thick to thinly bedded, blueish dark grey, fine
C [| grained, LIMESTONE (locally fossiliferous, localized chert
'_2 87 | 64 [ I and stylolites), fresh to slightly weathered.
E | I Dips are 20° to locally 40° & 80°. Discontinuities are widely
C 270 I to medium spaced, rough to locally smooth, planar.
C ' [| Apertures are tight to partly open, very thin brown clay
g [ smearing. °l°
r3 T l 1.20-1.66m - Moderately weathered, slight weakening. ol o
C 100 93 [] 3.23-3.41m - Moderately weathered, slight weakening.
C l T o| [o
. [
F4 |420 - °l°
E I l O o
100 | 100 I | °l°
r [
L's
C [ o| [o
C [ o Ho
r |5.70 I I =
C [ o Ho
e a o Ho
s 100 | 100 I : 5 g o
: [ =
C I o Ho
r7 (720 | =
C I [ o o
- I I o Ho
C 100 | 100 [ =
8 [ o Ho
C T l o~ o
E |80 | °
N [ o o
r ' ©
r° l I o o
C o
- 100 | 100 ' I A
C [ o
L [ o o
REMARKS . WATER STRIKE DETAILS
Hole cased 0.00-2.70m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
18-02-16 8.30 2.80 10.30 50mm SP
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g REPORT NUMBER
|l GEOTECHNICAL CORE LOG RECORD 18963
N GSIN
CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/38R
SHEET Sheet 2 of 2
CO-ORDINATES 534,249.34 E DATE DRILLED 17/02/2016
72754083 N RIG TYPE Casagrande | pATE | OGGED ~ 18/02/2016
GROUND LEVEL (mOD) 45.27 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
= LN X ) 2
= = =) [ S 3o}
5 S n:: o D: Fractgre S S 1.:7
lolo|lo|o Spacing N Description — S s
% S|F|ow| Log 3 S c g >
S|l x (mm) g2 = 8| a z
[ T s © ° ~
2l 5 5| % sl 3| 8| &
gl 8 b 250 sod 2| @ o | W| ® o
(NN NN ANa)
F 10.30) I 10.30/34.97| o
C End of Borehole at 10.30 m
:_11
:_12
:_13
:_14
:_15
:_16
:_17
:_18
:_19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-2.70m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top |RZ Base Type
18-02-16 8.30 2.80 10.30 50mm SP




IGSL BH LOG 18963.GPJ IGSL.GDT 12/5/16

// \ REPORT NUMBER
// »&,{‘nﬁ \
| S GEOTECHNICAL BORING RECORD 1
— 8963
NGSIY
i
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/39
SHEET Sheet 1 of 1
CO-ORDINATES 534,360.45 E RIG TYPE Dando 3000
727.402.19 N BOREHOLE DIAMETER (mm) DATE COMMENCED 10/02/2016
GROUND LEVEL (m AOD) 41.88 BOREHOLE DEPTH (m) 0.40 DATE COMPLETED 10/02/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY wcC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
E s| E o > . 1
< Description 2 '% < g3 ol = 2 Field Test =X
8 $ s| & | 85|58 Bg| §| P 52
a ° ol a ez 6| oE | 8 aAa
r 0 | Driller reports GRAVEL hardstanding (MADE
r GROUND) 4148 | 0.40
L Obstruction - Possible Rockhead
L End of Borehole at 0.40 m
L1
:_2
3
:_4
F5
Fe
:_7
:_8
:_9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
4 4 .
0 0 05 No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS 0.50hr moving rig and tracked dumper to BH3/39 Sample Legend
D - Small Disturbed (tub) UT - Undisturbed 100mm Diameter
B - Bulk Disturbed Sample
LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT

N6 Galway City Transport Project - Phase 3

DRILLHOLENO  BH3/39R
SHEET Sheet 1 of 2

CO-ORDINATES g’g;"igg'g ﬁ . . DATEDRILLED  16/02/2016
! ) RIG TYPE Casagrande
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
ELE .
slslsls|8 o i
o ¢ ¢lc|a gractgre é g 3
Slelo|o|o pacing ™ Description — p s
gls|F|lv|e Log g E| = | & >
2| mm | €]z | §|8| 2
Z| & 5|8 2le|s| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
-~ SYMMETRIX DRILLING: No recovery, observed by driller
C as made ground consisting of clayey gravel 0.40]41.48
C | I SYMMETRIX DRILLING: No recovery, observed by driller
C T as weathered rock
=, 110 | 1.10|40.78
C [ Very strong, thick to thinly bedded, blueish dark grey, fine
C I | grained, LIMESTONE (locally fossiliferous, localized chert
C ] and stylolites), fresh to slightly weathered.
C 100| 96 | 76 [ ) ) ) o )
) [ | Dips are horizontal. Discontinuities are medium to closely
- [ spaced, rough to locally smooth, planar to occasionally
H LI undulose. Apertures are tight to wide, locally clay-filled.
r |2.60 |
L ' 30 |
r [
__3 | I
r 10 T
C 100| 91 | 88 I
C [
L 60 [
4 |410 I I
C [
C 20 [
. 100 | 100 | 97 I :
C |
Cs [
r 5.30 [
r [
C 20 [
C [ I
e 100 | 100 | 100 [ I
C 60 [
C |
- |e.80 [ I
- [
E7
- : |
. 100 | 100 | 100 130 T
- [
C [
-8 [8.20 : I
C |
t [
r 59, ]
C I
C 100 | 100 | 100 [
r I
- 40 | |
ER |
c 100 | 100 | 80 T l
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-1.20m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18963

CONTRACT N6 Galway City Transport Project - Phase 3

DRILLHOLE NO BH3/39R

SHEET Sheet 2 of 2
CO-ORDINATES ?g‘?"igg'ig ﬁ . . DATE DRILLED 16/02/2016
! : RIG TYPE Casagrande
GROUND LEVEL (mOD) 4188 FLusH Air/M?st DATELOGGED  17/02/2016
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
E|E
~ (2]
slslsls|8 o i
5 S n:: o D: Fractgre S S 1.:7
Slelo|o|o Spacing ~ Description — 2 s
elc|i|v|e Log g Els| 2 z
£l (mm) £ % = 2| s z
c — = © o] ~
2|2 c | g 5| = = =
al s 9 250 500 2 &g gl IS o
IIIIIIIIIIIIIIIIIII|I - & o
L 10 I X0.10131.78
C End of Borehole at 10.10 m
:_11
:_12
:_13
:_14
:_15
:_16
:_17
:_18
:_19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-1.20m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date Tip Depth RZ Top |RZ Base Type




IGSL BH LOG 18963.GPJ IGSL.GDT 12/5/16

T"\\ REPORT NUMBER
(S GEOTECHNICAL BORING RECORD 18963
NIGSIy

o 2/
CONTRACT N6 Galway City Transport Project - Phase 3 BOREHOLE NO. BH3/40
SHEET Sheet 1 of 1
CO-ORDINATES 534,439.24 E RIG TYPE Hand Dug
72729541 N BOREHOLE DIAMETER (mm) DATE COMMENCED 11/02/2016
GROUND LEVEL (m AOD) 42.35 BOREHOLE DEPTH (m) 0.80 DATE COMPLETED 11/02/2016
CLIENT Galway County Council SPT HAMMER REF. NO. BORED BY AC
ENGINEER ARUP ENERGY RATIO (%) PROCESSED BY JL
— R Samples
€ c| E = > , g
< Description 2 % < g3 ol S 2 Field Test Se
8 $ s| & | 85|58 Bg| §| P 52
a ° ol a ez 6| oE | 8 aAa
r 0 NTOPSOIL (MADE GROUND) @ng s 4230 )\ 0.05 faps0460| B | 0.15:0.50
L |\ Brown grey sandy fine to medium GRAVEL (MADE X oy |4220 L 015
u GROUND) m_x .41.85 A_0.50 /aA49470| B | 0.50-0.80
E Firm dark grey slightly sandy slightly gravelly SILT with a ‘7 X141.55 | 0.80
—4 ||\low to medium cobble content. Cobbles are of
E limestone.
r Firm brown slightly sandy slightly gravelly silty CLAY
r with a high cobble and boulder content. Cobbles and
r boulders are angular of limestone.
[ 2 | Obstruction - Large BOULDERS / Possible weathered
L rockhead
L End of Borehole at 0.80 m
3
:_4
F5
Fe
:_7
F8
Fo
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At s (min) Comments
No water strike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date Tip Depth| RZ Top |RZ Base Type
REMARKS Hand dug pit at location of BH3/40 Sample Legend
D - Small Disturbed (tub) UT - Undisturbed 100mm Diameter
B - Bulk Disturbed Sample_ )
LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/40R
SHEET Sheet 1 of 2
CO-ORDINATES 534,439.24 E DATE DRILLED 29/02/2016
72729544 1 RIG TYPE Knebel DATELOGGED  29/02/2016
GROUND LEVEL (mOD) 42.35 FLUSH Air/Mist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY S. Petersen
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
ElE
=2l elele o @
= =4 IS o =) 3o}
o ¢ ¢lc|a gractgre S g 3
lolo|lo|o pacing N Description — s
% S|F|ow| Log 3 S c g >
2| mm | €]z | §|8| 2
2| & 5| % Sls|s| &
gl 8 250 sod 2| @ o | W| ® o
IIIIIIIII|IIIIIIIII|I
-~ SYMMETRIX DRILLING: No recovery, observed by driller
N as peaty TOPSOIL. 0.40]41.95
C SYMMETRIX DRILLING: No recovery, observed by driller
C as possible weathered rock - recovered as boulders with
C L clay bands
:_2
. 2.60(39.75k1 f5
r |280 SYMMETRIX DRILLING: No recovery, observed by driller  [2.8039.55
C as rock o| |o
r3 Very strong, thick to thinly bedded, blueish dark grey, fine
C grained, LIMESTONE (locally fossiliferous, localized chert o
C 100 | 100 and stylolites), fresh to slightly weathered. —o
:_ Dips are 20° to locally 40°. Discontinuities are widely to b Ho
r4 4.30 medium spaced, rough to locally smooth, planar. =
C ' Apertures are tight to partly open, very thin brown clay o o
N smearing. —
r o Ho
F's 100 | 100 b Ho
3 5.19-5.21m - Clay-filled fracture -
C o [Jo
- |5.90 o Ho
F6 —
C o Ho
100 | 100 b Ho
e o Ho
E o |7.40 =
L o —o
E O go
F8 =
r 100 | 100 o o
: o Ho
F |9.00 =
Co ON=©
C o Ho
C 100 | 100 o O
C o
L o fe]
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-2.80m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Type
29-02-16 9.50 2.50 10.10 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT N6 Galway City Transport Project - Phase 3 DRILLHOLENO  BH3/40R
SHEET Sheet 2 of 2
CO-ORDINATES 534,439.24 E DATE DRILLED 29/02/2016
7272954 N RIG TYPE Knebel DATELOGGED  29/02/2016
GROUND LEVEL (mOD) 42.35 FLUSH Air/Miist
CLIENT Galway County Council INCLINATION (deg) -90 DRILLED BY S. Petersen
ENGINEER ARUP CORE DIAMETER (mm) 80 LOGGED BY D. O'Shea
EE
<| = RS ° 2
= = =) [ S 3o}
o ¢ ¢lc|a gractgre S g 3
lolo|lo|o pacing N Description — s
% S|F|ow| Log 3 S c g >
sl (mm) £ ¢ = | = z
c = e 1] he] ~
Zl 8 5| & Sl s 8| &
gl 8 b 250 sod 2| @ o | W| ® o
(NN NN ANa)
[ 10 ﬁ T o [9)
- End of Borehole at 10.10 m 10.1032.25
:_11
:_12
:_13
:_14
:_15
:_16
:_17
:_18
:_19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-2.80m. Water | Casing | Sealed Rise Time
Strike Depth At To (min) Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top |RZ Base Type
29-02-16 9.50 2.50 10.10 50mm SP




IDL AGS3 UK DH N6GCOB_ROTARY2006.GPJ IDL TP TEMPLATE GDT 09/02/07

IRISH DRILLING LTD.
LOUGHREA, CO. GALWAY
Telephone: 091 841274

Fax: 091 847687 DRILLHOLE LOG
Project DRILLHOLE No
N6 Galway City Outer Bypass
: - = o-Ordi RC 1104
Job No Date 29-11-06 Ground Level (m) Co-Ordinates ()
30-11-06 9.39 E 131,197.5 N 228,895.3
Contractor Sheet |
IDL of 3
RUN DETAILS STRATA 2
o] TCR | (P | peac Depth DESCRIPTION SIEE
D Ilmeh (SCR)| Fracture [ic"i,"i‘i legend (Thick- - 0 % 5, <
e RQD | Spacing R ness) Discontinuities Detail Main S |E&
0.00 F 0.00-2.00 Open hole drilling - no recovery.
0 F
) NA —(2.00)
2.00 7.39 2,00
¥, St 2.00-17.00 Grey slightly sandy gravelly
30 x  SF SILT/CLAY with some assorted
(-) 9" of limestone cobbles and boulders.
3.00 ix HOF
X L
20 5 ot
(=) b X
4.00 « Of
87| (50/150) O ot
(') @ X F
4500 . « of
Ox |
< O
x
2 O
) s
_ oAl
. Of
6.00 Qx. |
SN < ©F
21 K x[
O o F
- % ¥ Q_',_
X t
7.50 ’gx OF
Oox b:
>
O SF
- ><°x @E
px %E
9.00 o
(45) O, dsk
26 % QE
) < of (15.00)
- xo }
10.00 ex of
Drilling Progress and Water Observations Rotary Flush GENERAL
Date e | Depth Dcnl]cl‘aSingDia Colﬁfrl?m Slrik?:vatgﬁﬂndiﬂ&_ e To |pve | Retnos i s
19mm standpipe piezometer
installed to 19.70m.2gls of
polydrill used to assist
drilling.
All dimensions in | Client Galway County Council Method/  County Tractor Bit HQ |Logged By
Gompete, 5 Plant Used Design EAT
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IRISH DRILLING LTD.
LOUGHREA, CO. GALWAY
Telephone: 091 841274
Fax: 091 847687

IDL

DRILLHOLE LOG
Project DRILLHOLE No
N6 Galway City Outer Bypass RC 1104
Job No Date 29-11-06 Ground Level (m) Co-Ordinates ()
30-11-06 939 E 131,197)5 N 228,895.3
Contractor Sheet 2
RUN DETAILS STRATA |8
TCR | (SPT) o Depth DESCRIPTION g |E
D,![)?mh (SCR)| Fracture }}cf! (:;l [egend|(Thick- - Tg §
- RQD | Spacing | V¢ ness) Discontinuities Detail Main o |8
LR o Grey slightly sandy gravelly
X dO r SILT/CLAY with some assorted
100 Ox ot limestone cobbles and boulders.
) dx 3 (continued)
; x o
x [
{gx Q:
11.50 Ok |
(50/150) o WL
or
X
44 O o
) - D;bi
= x A
Ox "g:
13.00 ng' “F
,C)x 00:
% L
ox O 13.20 - 13.20 becoming orange
100 NA D Y . £ orange
T )ng oOf brown slightly gravelly.
- Il o
-3
14.50 ’@x OO:
X L
X +
100 Oy &F
) % Q__
= @x F
15,50 o OF
W i 3
X
100 . O
(-) <° ©OF
- x C
17.00{ 309 2.61[% OF 17.00
17.30| (86) I I IF 17.00 - 20.00 Medium spaced, Strong slightly weathered grey thinly
. ) 15 dipping 38 to 40deg's, planar, locally | bedded fine and medium grained
3 i irregular, rough, with orange brown slightly sandy LIMESTONE.
100 | silt smear,
7 [ T 17.60 to 18.2m: Joint: subvertical,
49 h__NI 0 undulating, locally irregular, rough,
I I Tt with greyish brown silt, open.
18.50 1 (3.00) 17.80 to 18.0m: non-intact, fractured
6 | ) A rock.
I | I C 18.75 to 18.95m: Joint: subvertical,
100 1 undulating, locally irregular, rough,
(71) TR with greyish brown mottled orange
60 18 silt, wide. o=
5 [__ T} =i
L ]e =
20.00 -1061L T TF 20.00
Drilling Progress and Water Observations Rotary Flush GENERAL
Date | Time | Depth |y, CASINE. [CoreDial o Water @ ging|[ From | To | Type | Retums REMARKS

19mm standpipe piezometer
installed to 19.70m.2gls of
polydrill used to assist

drilling,
All dimensions in | Client Galway County Council Method/  County Tractor Bit HQ |LoggedBy
g etres Plant Used Design EAT
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IRISH DRILLING LTD.
LOUGHREA, CO. GALWAY
Telephone: 091 841274
Fax: 091 847687

IDL

DRILLHOLE LOG
Project DRILLHOLE No
N6 Galway City Outer Bypass
Job No Date Ground Level (m) Co-Ordinates () Rc 1 1 04
29-11-06
30-11-06 9.39 E 131,197.5 N 228,895.3
Contractor Sheet 3
IDL of 3
RUN DETAILS STRATA o E
TCR | (SPT) G Depth #=
SO (SCR) | Fracture | Reded |y o0 ond(Thick- DESCR[PTION BEE
RQD | Spacing ness) Discontinuities Detail Main S |8 &
- BH terminated at 20.0m bgl on RE's
o Instruction.
lling Progres A% otary F
Date e | Depth Cast A . Water To e | Returns

19mm stand;
installed to 1 2gls of
polydrill use ist
drilling.

All dimensions in | Client Galway County Council Method/  County Tractor Bit HQ |Logged By

Scale 1:62.5 Plant Used Design EAT
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IDL

IRISH DRILLING LTD.
LOUGHREA, CO. GALWAY

Telephone: 091 841274
Project DRILLHOLE No
N6 Galway City Outer Bypass
Job No Date Ground Level (m) Co-Ordinates () MW 01
06-10-06
09-10-06 16.14 E 128,703.9 N 227,927.7
Contractor Sheet |
RUN DETAILS STRATA " g
TCR | (SPT) ; Depth DESCRIPTION gEE
5D (SCR) | Fracture | R | oo enl(Thick- : s |54
L RQD | Spacing <=¥E ness) Discontinuities Detail Main S |E&
0.00] 9 r 0.00-0.50 Open hole drilling - no recovery.
O | wa F (050) ; " E
0.50] . 15.64 P 050
l__TF 0.50 - 13.80 Closely spaced to 2.8m, Very strong fresh grey thickly bedded
100 1 T L Tt medium spaced to 7.6m, then widely fine to coarse grained slightly sandy
(57) Tt spaced, dipping 30 to 320, LIMESTONE with some shelly debris.
50 T TF undulating, locally irregular, smooth,
1.40 I with a little grey silt.
10 [ It
-
100 -
(98) T : Tt
5 C
. 1t
6 |G
2.90 ] | It
[T}
-
100 3 L1y
99 B
96 |
[ I B
4.40 I [ F
2 -
==t -
100 L1E =
%) [F 5.15 to 5.42m: Joint: subvertical, -
88 I planar, locally irregular, stepped, =
4 | T L rough, with a little greenish brown ‘=
6.00 I IF silt, open. E
' =
—I—I It =
100 1 LoLy =
(98) o ] -
83 | -
[ I_E [ (13.30) E
TF H
7.60 3 — =
[ TF =
| ] I- -
100 t H
(96) [Tk =
95 1 l =
Lk -
Lt =
9.20 LT =
I I Lt (=
3 TEeel | =
100 - I; =
- =
Drilling Progress and Water Observations Rotary Flush GENERAL
Date | Time | Depth |, G5in&y, [ComDial o aier B "0 [vpe | Retums SENgKS

50mm standpipe installed to
13.80m.

All dimensions in
metres
Scale 1:62.5

Client Galway County Council

Method/  County Tractor
Plant Used

Bit
Design

HQ

Logged By
E
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IDL

IRISH DRILLING LTD.
LOUGHREA, CO. GALWAY
Telephone: 091 841274
Fax: 091 847687

DRILLHOLE LOG
Project DRILLHOLE No
N6 Galway City Outer Bypass
e Mw 01
Job No Date 06-10-06 Ground Level (m) Co-Ordinates ()
09-10-06 16.14 E 128,703.9 N 227,927.7
Contractor Sheet )
RUN DETAILS STRATA B
TCR [ (SPT) ; Depth DESCRIPTION 25
Da?cepm (SCR)| Fracture %Zi:]d Legend| (Thick- = ?) § 5
ROQD | Spacing ness) Discontinuities Detail Main e |E A
(96) [ 1} Very strong fresh grey thickly bedded =
95 I L T fine to coarse grained slightly sandy =
I i LIMESTONE with some shelly debris. -
10.80 Tt (continued) —
| i =
[ I [ =
100 ) P 1 =
(99) | | 5
98 L.l =
Tt =
12.20 - =
1§ -
J=E =
0 I , [ =
100 -
99) ] I aa =
98 . =
0 C =
13.80 23ql Lt 13:80 =
& BH terminated at 13.8m bgl on RE's
r Instruction.
r
Drilling Progress and Water Observations Rotary Flush GENERAL
Date Time | Depth DcotﬁaSingDi_a CO;.?HII)‘” Strjkz\_mcr From To Type | Returns REMARKS

13.80m.

50mm standpipe installed to

All dimensions in
metres
Scale 1:62.5

Client Galway County Council

Method/  County Tractor

Plant Used

Bit H
Design Q

Logged By

EAT
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1 LIENT : : : : . . . . . . . C . . .
Minerex ¢ IGSL SCALE:  Horl1000@ AL Verl190 @ AL VEX10 || LEGEND: Gegphysical Survey Locations: Geophysical Survey Locations: Layers [rom Seismic Re raction Model: 2D-Resistivity Model Values: Abbreviated GI Logs:
Geophysics Limited ARUP PROJECT: 6031 o BH3/18R Borehole Name and Location
pny R2 2D-Resistivity Proiile Ground Sur(ace along Survey Prolile Ground Surlace/Top ol Layer 1 (200 - 400 m/s) Pt Peat s Silt
5nit F4, ]I:Aegrnolggl;dBusiness Campus PROJECT N6 GCTP Phase 3 DRAWN: RJ S1 Seismic Relraction Prolile Existing Ground Level along Centre Line ~— Top ol Layer 2 (4100 - 7500 m/s) Resistivities (Ohmm) for 2D-Resistivity Model cl Clay Lms Limestone
aynooth, Co. Kildare . Proposed Vertical Alignment Centre Line . .
Tel. (01) 6510030 GGOphySICa| Survey DATE: 18/06/2016 EEEED DO O] . .. Ts Topsoil WLms Weathered Limestone
Fax. (01) 6510033 20.9 9.0 0.0 168 520 ono zse 26w Mg Made Ground Gn Granite
Email: info@mgx.ie TITLE . . . 2D Resistivity and Seismic Relraction results are Gr Gravel WGn Weathered Granite
Web: www.mgx.ie Plan 1b: Survey Locations and MGXFILE: 6031f_Plans.dwg Chainage based on Alignment received 12.02.2016 proiected onto the Centre Line Sd Sand

Models for GP3/02 & GP3/04

STATUS:

Final

Locations are in Irish Transverse Mercator, Elevations are in mOD (Malin Head)

1800  Seismic Velocity in m/s
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<— Geophysics Limited ARUP PROJECT: 6031 o BH3/18R Borehole Name and Location
« (& R2 2D-Resistivity Prolile Ground Surlace along Survey Prolile Pt Peat s Silt
) ) PROJECT _ i ; ot -
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Fax. (10|)f65@)1/0033 E— DR ds R | 20.9 9.0 0.0 168 520 ono zse 26w Mg Made Ground Gn Granite
Email: info@mgx.ie . . . esistivity and Seismic Relraction results are ;
Web: www.mex.ic Plan 1g: Survey Locations and MGXFILE:  6031f_Plans.dwg Chainage based on Alignment received 12.02.2016 oroected Oné the Gentre Line Gr Gravel WGn  Weathered Granite
Models for GP3/08 STATUS: Final Locations are in Irish Transverse Mercator, Elevations are in mOD (Malin Head) Sd Sand
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( <— Geophysics Limited ARUP PROJECT: 6031 o BH3/18R Borehole Name and Location
('/ R2 2D-Resistivity Proiile Ground Sur(ace along Survey Prolile Pt Peat S silt
wit F4,t]':4acynolg§ll1d3usiness Campus PROJECT N6 GCTP Phase 3 DRAWN: RJ St Seismic Relraction Prolile “———— Existing Ground Level along Centre Line Resistivities (Ohmm) lor 2D-Resistivity Model cl Clay Lms  Limestone
aynootn, O. 1ldare . . . .
Tel. (01) 6510030 GeOphySIca| Survey DATE: 18/06/2016 Proposed Vertical Alignment Centre Line EEEED DO O] . .. Ts Topsoil WLms Weathered Limestone
Fax. (10|)f65@)1/0033 E— DR s R | 20-9 H0.0 80.0 160 sz0 ouo 1280 2360 Mg Made Ground Gn Granite
Email: in mgx.i . . . esistivity and Seismic Relraction results are ;
We{a): WW\S/.m f.iee Plan 1h: Suwey Locations and MGX FILE: 6031f_Plans.dwg Chainage based on Alignment received 12.02.2016 Y ; Gr Gravel WGn Weathered Granite
g prolected onto the Centre Line Sd Sand
Models for GP3/09 & GP3/10 STATUS: Final Locations are in Irish Transverse Mercator, Elevations are in mOD (Malin Head) an




|
3

Web: www.mgx.ie

Plan 1i: Survey Locations and
Models for GP3/12,GP3/18,GP3/13

STATUS:

Final

Locations are in Irish Transverse Mercator, Elevations are in mOD (Malin Head)

1800  Seismic Velocity in m/s

o o
[y f ~ 9 —
-] n ° =3 !
[} —+ — t l -
= N ot ' } Q . o W
n — E ' £
R10 S > A
- -+ —=
- )] (ON
S 9 (@ -+ —
= = - |
BH3/34R > ¥ .
— - @) (@GN
N e i O + -
} g (@) 0 bty —
GP3/18 — & —— T g -
- = —— - T
- - — O
oHIZR - GP3/12 S10 ——
— O
0 N
- \ i «
(J
A
o o o o) o o
2 = o 2 < S
o o 300
™ (ap) 3p) BH3/33R N ! BH3/34R
M
—
300 300 | — |
BH3/32R
v
o 11008 o o o o o
O \"." O o O o O
™ e\ ™M ™M ™ ™M | B
< - <~ < <~ < <~
320
o .
O
-~
™M
<~
o o o
. O =, O
Sd/Si < O o
™ ™M ™M
< <~ <~
— .
Si/Cl
o o o o o o
O o O o LO o
o ~ ~ AN AN ™
1 CLIENT : : : : . . . . . . . C .
Minerex IGSL SCALE: Hor 11000 @ A1 Ver 1100 @ AL VEX10 | | LEGEND: - Gegphysical Survey Locations: Geophysical Survey Locations: Layers [fom Seismic Relraction Model: 2D-Resistivity Model Values: Abbreviated Gl Logs:
<— Geophysics Limited ARUP PROJECT: 6031 o BH3/18R Borehole Name and Location
((_/'/ R2 2D-Resistivity Proiile Ground Surlace along Survey Prolile Ground Surlace/Top ol Layer 1 (200 - 340 m/s) Pt Peat Si St
. . PROJECT _ ismi ; i ;
amt F4, ]EAaé’nol(éFlildBuslneSS Campus N6 GCTP Phase 3 DRAWN: RJ S1 Seismic Relraction Prolile — Existing Groun.d Lev§l along Centre L|.ne S—— Top ol Layer 2 (900 - 1200 m/s) Resistivities (Ohmm) ror 2D-Resistivity Model cl Clay Lms Limestone
aynooth, Co. Kildare hvsical Proposed Vertical Alignment Centre Line =  Top olLayer 3 (2000 - 2400 m/s) ) )
Tel. (01) 6510030 GeOp ySICa Survey DATE: 18/06/2016 -~ Top ol Layer 4 (4000 5000 m/s) EEEED DO O] . .. Ts Topsoil WLms Weathered Limestone
FaX. (IOI)fGSQDl/OOSS TITLE 2D R d S R I 20.90 49.0 80.0 160 328 640 1280 2560 Mg Made Ground Gn Granlte
Email: in mgx.i . esistivity and Seismic Relraction results are i
a o@mgx.ie MGX FILE:  6031f_Plans.dwg Chainage based on Alignment received 12.02.2016 SroBoted ont)g the Gontre Lina gr gravel WGn  Weathered Granite
d and




R11

AN
-_

N

|
|
12

neN
(N
JyY

(o Minerex
<— Geophysics Limite

Unit F4, Maynooth Business Campus
Maynooth, Co. Kildare

Tel. (01) 6510030

Fax. (01) 6510033

Email: info@mgx.ie

Web: www.mgx.ie

S —— . -

—

GP3/14

CLIENT |GSL SCALE: Hor 1:1000 @ AL, Ver 1:100 @ AL, VE x 10
ARUP PROJECT: 6031

PROJECT
N6 GCTP Phase 3 DRAWN:  RJ
Geophysical Survey DATE: 18/06/2016

TITLE

Plan 1j: Survey Locations and

Models for GP3/14

MGX FILE:

6031f_Plans.dwg

STATUS:

Final

BH3/36R

LEGEND: Geophysical Survey Locations:

R2 2D-Resistivity Prolile

S1 Seismic Relraction Prolile

Chainage based on Alignment received 12.02.2016

Locations are in Irish Transverse Mercator, Elevations are in mOD (Malin Head)

—4&
—+ ~
o3 ~
() B
— NO e
— o) n j‘L )
o (- ;3
\ )
9
b —— |

Geophysical Survey Locations:

Ground Surlace along Survey Prolile
Existing Ground Level along Centre Line
Proposed Vertical Alignment Centre Line

2D Resistivity and Seismic Relraction results are
prolected onto the Centre Line

BH3/36R
v 300
Ts
WLm
o o o
O o O
3 S S
) - o
O ) O
(@)) o (qp)
¢n| BH3/35R <t 2 <
<~ \ 4 ~ ~
el
s Ta ]
u - L E L -. LN |
r
Layers rom Seismic Relraction Model: 2D-Resistivity Model Values: Abbreviated Gl Logs:
BH3/18R Borehole Name and Location
Ground Surlace/Top ol Layer 1 (200 - 340 m/s) Pt Peat si St
— Top o Layer2 (900 - 1200 m/s) Resistivities (Ohmm) ‘or 2D-Resistivity Model cl Clay Lms  Limestone
Top ofLayer 3 (2000 - 2400 m/s) ; Ts Topsoil WLms  Weathered Limestone
= Top ol Layer 4 (4000 - 5000 m/s) ﬂu- ﬂ.,- %Eﬂ |:1|ﬂ,k -32.‘,: 1.;‘,: Ew- Ew- - P i
Mg Made Ground Gn Granite
Gr Gravel WGn Weathered Granite
Sd Sand

1800  Seismic Velocity in m/s




250

2300

BH3/38R

|
Ci

o

BH3/39R

BH3/40R 16m NE

v BH3/48R 55m SW
Te v BH3/41R 6m NE
o o o Wi v
WLms
Tg! =) O 300 ' cl
V '
<t To) o0 — 320 300 WLms
4 O (@) O T I

< < <

o o o o o

O ) O () O

< LO N~ o0 o0

b w < b wa < <

1 CLIENT : Hor 1:1 Al, Ver 1:1 Al, VEx1 : H H . H H . H H H . ot . H .
Minerex IGSL SCALE ort1000@ AL Ver1:100 @ 10| | LECEND: Geophysical Survey Locations: Geophysical Survey Locations: Layers [fom Seismic ReFaction Model: 2D-Resistivity Model Values: Abbreviated Gl Logs:
Geophysics Limited ARUP PROJECT: 6031 o BH3/18R Borehole Name and Location
R2 2D-Resistivity Proiile Ground Sur(ace along Survey Prolile Ground Surlace/Top ol Layer 1 (200 - 340 m/s) Pt Peat s Silt
Unit F4, Maynooth Business Campus PROJECT  Ni6 GCTP Phase 3 DRAWN: RJ S1 Seismic Relraction Prolile Existing Ground Level along Centre Line SS—————— ToporLayer2 (900 - 1200 m/s) Resistivities (Ohmm) ‘or 2D-Resistivity Model cl Clay Lms Limestone
Maynooth, Co. Kildare hvsical Proposed Vertical Alignment Centre Line “S————— Top o_Layer 3 (2000 - 2400 m/s) ; ;
Tel. (01) 6510030 Geophysical Survey DATE: 18/06/2016 ~———— TopolLayer4 (4000 - 5000 ms) CT L L el dml=] ol lml 1T L 01 | Ts Topsoil WLms  Weathered Limestone
Fax. (10|)f65@)1/0033 E— DR ds R | 20.9 9.0 0.0 168 s20 oo e 236w Mg Made Ground Gn Granite
Email: info@mgx.ie . . . esistivity and Seismic Relraction results are i
Web: www.mex.ic Plan 1k: Survey Locations and MGX FILE: 6031f_Plans.dwg Chainage based on Alignment received 12.02.2016 proiected onti/) the Centre Line gr Sravel WGn Weathered Granite
Models for GP3/15,GP3/16,GP3/17 STATUS: Final Locations are in Irish Transverse Mercator, Elevations are in mOD (Malin Head) 1800 Seismic Velocity in m/s d and




