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1.

ABBREVIATIONS
2008 Act

Planning Act 2008

Applicant

North Somerset District Council

DCO

Development Consent Order

EIA

Environmental Impact Assessment

ES

Environmental Statement

NSIP

Nationally Significant Infrastructure Project

PINS

Planning Inspectorate

SoCG

Statement of Common Ground
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2.

INTRODUCTION
This Statement of Common Ground ("SoCG") has been prepared by North Somerset District
Council ("the Applicant") to set out the areas of agreement and disagreement with Historic
England in relation to the Development Consent Order ("DCO") application for the Portishead
Branch Line (MetroWest Phase 1) ("the DCO Scheme") based on consultation to date.
This SoCG comprises an agreement log which has been structured to reflect topics of interest
to Historic England in relation to the application for the DCO Scheme. Topic specific matters
agreed between Historic England and the Applicant are included.

3.

SCHEME OVERVIEW
The Applicant has applied to the Planning Inspectorate ("PINS") for a DCO to construct the
Portishead Branch Line under the Planning Act 2008 ("the Application"). The Application was
made on 15 November 2019 under reference TR040011 and was accepted for examination on
12 December 2019.
The DCO Scheme will provide an hourly (or hourly plus) railway service between Portishead
and Bristol Temple Meads Railway Station, with stops at Portishead, Pill, Parson Street and
Bedminster.
The DCO Scheme comprises the nationally significant infrastructure project ("NSIP|") as
defined by the Planning Act 2008 ("the 2008 Act") to construct a new railway 5.4 kilometres
long between Portishead and the village of Pill, and associated works including a new station
and car park at Portishead, a refurbished station and new car park at Pill and various works
along the existing operational railway line between Pill and Ashton Junction where the DCO
Scheme will join the existing railway. Ashton Junction is located close to the railway junction
with the Bristol to Exeter Mainline at Parson Street.1

1

Please refer to Schedule 1 of the “Draft proposed DCO” (DCO application document reference 3.1) for more detail.
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The Application has been accompanied by an Environmental Statement ("ES") because the
DCO Scheme is classified as Environmental Impact Assessment ("EIA") development in the
EIA Regulations 20172.

4.

OVERVIEW OF ENGAGEMENT
Introduction

4.1.1. This section briefly summarises the consultation that the Applicant has had with Historic
England. For further information on the consultation process please refer to the Consultation
Report (DCO Document Reference 5.1).
Pre-application
4.2.1. The Applicant has engaged with Historic England on the DCO Scheme during the preapplication process, both in terms of informal non-statutory engagement and formal
consultation carried out pursuant to Section 42 of the Planning Act 2008.
Overview of key issues raised at Section 42
4.3.1. When formally consulted Historic England raised the following key issues:
i.

The scheme needs to consider the requirement of the Planning (Listed Buildings and
Conservation Areas) Act 1990 in Section 66(1) for the local authority to “have special
regard to the desirability of preserving the building or its setting or any features of
architectural or historic interest which it possesses”.

ii.

Visual impacts of all aspects of the scheme both individually and cumulatively on
historical assets and the surrounding areas associated with the scheme within the Avon
Gorge.

4.3.2. The Applicant considered all issues during the further development stages which are detailed
in full in the Environmental Statement ("ES") Chapter 11 "Landscape and Visual Impact
Assessment" (DCO Document Reference 6.14).
Overview of key issues raised outside of the formal consultation process

2

The Town and Country Planning (Environmental Impact Assessment) Regulations 2017
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4.4.1. Outside of the formal consultation process Historic England raised the following key issues:
i.

Visual impacts arising from the construction phase including vegetation clearance and
compounds; and

ii.

Location of equipment in relation to important historical assets, including fencing, signals,
and rock stability apparatus, in particular within the vicinity of the Clifton Suspension
Bridge.
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5.

ISSUES
Within the table below, the different topics and areas of agreement and disagreement between Historic England and the
Applicant are set out.

Topic

Historic England Position

North Somerset District Council
Position

Status

Key issues raised at the Stage 1 (informal) and Stage 2 (formal) consultation stages
Legislation and Historic England were concerned that there An EIA has been undertaken and the
policy
may be impacts on the historic environment results of the assessment are set out in
and considers that an EIA is required
the ES.
Legislation and Historic England stated that the
policy
assessment methodology should follow
Historic England Guidance, ‘The Setting of
Heritage Assets Advice Note 3’ and be
undertaken by a recognised heritage
professional.

Agreed

The Historic England guidance has been Agreed
employed for the assessment of the
impacts to designated assets (Section
8.6, Chapter 8 (Cultural Heritage) of the
ES (DCO Document Reference 6.11)
and Appendix 8.1 (Cultural Heritage
Gazetteer) in the ES Volume 4
Appendices (DCO Document Reference
6.25)).
The assessment was undertaken by a
7

Topic

Historic England Position

North Somerset District Council
Position

Status

Key issues raised at the Stage 1 (informal) and Stage 2 (formal) consultation stages
recognised heritage professional.
Cultural
Historic England identified a number of
Heritage /
assets that may be affected by the DCO
Landscape and Scheme.
visual impact

The assets identified by Historic England Agreed
have been assessed in Section 8.6,
Chapter 8 (Cultural Heritage) of the ES
(DCO Document Reference 6.11) and in
Appendix 8.1 (Cultural Heritage
Gazetteer) of the ES Volume 4
Appendices (DCO Document reference
6.25).
The assessment on landscape, setting
and views for historical assets also
forms part of the landscape and visual
impact assessment in Chapter 11
(Landscape and Visual Impact
Assessments) of the ES (DCO
Document Reference 6.14).
The Applicant notes that Berkley Castle
has not been assessed further as it lies
near Stroud, Gloucestershire and that
due to the distance and intervening
topography it is the Applicant's view that
8

Topic

Historic England Position

North Somerset District Council
Position

Status

Key issues raised at the Stage 1 (informal) and Stage 2 (formal) consultation stages
this asset will not be affected by the
DCO Scheme.
Cultural
Heritage /
Landscape and
visual impact

Historic England stated that the
assessment needs to consider: the impact
on landscape, direct impacts on historic
sites and areas; indirect impacts on setting
and long views; use of photomontages;
potential for buried archaeology; effects on
landscape amenity; and cumulative effects.

Direct and indirect impacts on the
Agreed
heritage assets, historic landscape and
the impact on the historic setting of
heritage assets are presented in Section
8.6, Chapter 8 (Cultural Heritage) of the
ES (DCO Document Reference 6.11)
and in Appendix 8.1 (Cultural Heritage
Gazetteer) of the ES Volume 4
Appendices (DCO Document Reference
6.25).
The assessment on landscape, setting
and views for historical assets also
forms part of the landscape and visual
impact assessment in Chapter 11
(Landscape and Visual Impact
Assessments) of the ES (DCO
Document Reference 6.14).
While photographs of the DCO Scheme
and its surrounds are provided in the
appendices to Chapter 8 and Chapter 11
9

Topic

Historic England Position

North Somerset District Council
Position

Status

Key issues raised at the Stage 1 (informal) and Stage 2 (formal) consultation stages
of the ES, photomontages have not
been prepared. There are few locations
which afford views of heritage features
and their setting in the context of the
railway.
Landscape and Historic England raised concerns about the
visual impact
visual impact upon setting from the
proposed security fencing on both sides of
the railway. Historic England were also
concerned about the cumulative impact of
fencing, the proposed communications
mast and new signals which could draw
attention to the operating railway, together
with the projected frequency of passenger
trains. Historic England advised that the
impact of new equipment and
design/finishes of fencing should be
carefully considered.

Agreed
The Applicant has attempted to design
the DCO Scheme in such a way as to be
sensitive to the issues raised by Historic
England. However, the Applicant notes
that fencing is required to prevent
trespass which is a greater issue with
the introduction of faster, more frequent
passenger services.
The visual impact of fencing has to be
balanced against the benefits of fencing
which include managing public access
and disturbance to the SAC. With this in
mind, some of the fencing requirements
were scaled back at outline design to
reduce the amount of vegetation
clearance required and it is possible that
10

Topic

Historic England Position

North Somerset District Council
Position

Status

Key issues raised at the Stage 1 (informal) and Stage 2 (formal) consultation stages
fencing may be reduced further during
the detailed design of the DCO Scheme
(GRIP 5).
Paladin (mesh) fencing has been
chosen to lessen its visual impact.
Landscape and Historic England raised concerns over the
visual impact
impact of the 3-5m clearance from each of
the running rails through the Avon Gorge
and requested visuals so that it could
appreciate the levels of impact. Historic
England also requested details and
locations of the proposed lighting
associated with signalling etc.

The Applicant notes that Network Rail
will be undertaking woodland
management works, in accordance with
their Site Management Statement
(Network Rail, 2018) that has been
approved by Natural England; the
clearance from the running rail is a
Network Rail standard that will be
covered by this Statement for the
Operational Freight Line (the existing
freight only railway which runs through
the Avon Gorge between Parson Street
junction and Royal Portbury Dock).
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Agreed

Key issues raised outside of the consultation stages
Landscape
and visual
impact

Historic England raised concerns with the
designs for the Clanage Road
construction compound and requested
photo montages and views from key
vantage points such as the Suspension
Bridge and from Ashton Court Estate,
particularly on the route from the mansion
to Clanage Road by the deer park.

Agreed
The Applicant notes the sensitivities with
the site of this compound. However, this is
a temporary construction compound which
will not be permanently lit or contain any
buildings other than a small cabin for
workers during construction. Views of the
compound from key vantage points such as
those raised by Historic England were
assessed and are not visible due to its
location and vegetated surroundings.
Direct and indirect impacts on the heritage
assets, historic landscape and the impact
on the historic setting of heritage assets
are presented in Section 8.6, Chapter 8
(Cultural Heritage) of the ES (DCO
Document Reference 6.11) and in
Appendix 8.1 (Cultural Heritage Gazetteer)
of the ES Volume 4 Appendices (DCO
Document Reference 6.25).
The assessment on landscape, setting and
views for historical assets also forms part
of the landscape and visual impact
assessment in Chapter 11 (Landscape and
Visual Impact Assessments) of the ES
(DCO Document Reference 6.14).
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Key issues raised outside of the consultation stages
Landscape
and visual
impact

Historic England raised concerns
regarding impacts to heritage assets from
possible rock bolting and rock catch
fencing through the Avon Gorge.

Details of rock bolting and catch fencing
has been included in the Report to inform
Habitats Regulations Assessment (ES
Volume 4, Appendix 9.12 DCO Document
Reference 6.25) and on the General
Arrangement Plans Sheets 9 to 13 (DCO
Document Reference 2.4).
Network Rail produced revised designs for
the rock catch fencing near the Clifton
Suspension Bridge in May 2020.
• Rockfall barrier No. 1 is located south of
Quarry Underbridge number 3. It is
positioned up the cliff slope from the
railway line within the existing trees.
• Rockfall barrier No. 2 is located north of
Quarry Underbridge number 2. It is
positioned up the cliff slope from the
railway line within the existing trees.
• Rockfall barrier No. 3 is located between
the base of the Clifton Suspension
Bridge by the tunnel and Nightingale
Valley. It is positioned up the cliff slope
from the railway line within the existing
13

Agreed

Key issues raised outside of the consultation stages
trees.
Location plan
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Key issues raised outside of the consultation stages
The three photographs show the location of
the rockfall barriers. Note the locations of
the barriers are shown close to scale, but
please refer to the engineering drawings in
the Network Rail Technical Note ‘Metro
West Phase I: Avon Gorge Rock Fall
Barrier, 26th May 2020’ at Appendix A for
the exact dimensions.
Photograph 1 – Rockfall barrier 1 location
(147m long)
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Key issues raised outside of the consultation stages

Photograph 2 – Rockfall barrier 2 location
(52m long)
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Key issues raised outside of the consultation stages

Photograph 3 – Rockfall barrier 3 location
(78m long)

It can be seen from the photogaphs that
the rockfall barriers would be located within
the existing woodland and therefore well
screened from view by the planting. There
would be some localised vegetation
removal to allow their installation, primarily
for working space and access, but this
17

Key issues raised outside of the consultation stages
would not affect the major trees and the
screening effect they provide.
The mesh material used for the barriers is
relatively transparent and therefore even if
they are visible, the vegetation and ground
behind the barrier would be visible through
the mesh.
It may be possible to see the barriers more
easily from directly over the barrier looking
down in the winter months. In the summer
the tree canopy would screen the barriers.
This particular view is also atypical and
particular, whereas most viewers enjoy the
wider view across the Avon Gorge where
the barriers, if visible, would form a small
part of the overall view.
Direct and indirect impacts on the heritage
assets, historic landscape and the impact
on the historic setting of heritage assets
are presented in Section 8.6, Chapter 8
(Cultural Heritage) of the ES (DCO
Document Reference 6.11) and in
Appendix 8.1 (Cultural Heritage Gazetteer)
of the ES Volume 4 Appendices (DCO
18

Key issues raised outside of the consultation stages
Document Reference 6.25).
Archaeology
and cultural
heritage

Stated that the local authorities’
conservation and archaeology advisors
should be closely involved throughout the
preparation of the Environmental
Statement.

The Applicant confirms that the local
authorities’ archaeological and
conservation advisors have been
consulted. They have provided comments
on the relevant sections of the ES which
were incorporated (for example they
requested archaeological watching briefs
during construction) and have been kept
regularly updated on the process of the
application for the DCO Scheme.
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Agreed

6.

AGREEMENT ON THIS STATEMENT OF COMMON GROUND

This Statement of Common Ground has been jointly prepared and agreed by:

The Stakeholder

Name: Simon Hickman

Signature:

Position: Team Leader, Development Advice

On behalf of: Historic England

Date: 09/10/2020

The Applicant

Name: James Willcock

Signature:

Position: MetroWest Phase 1 Programme Manager
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On behalf of: North Somerset District Council

Date: 30/09/2020
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7.

APPENDIX A

Network Rail Technical Note
‘Metro West Phase I: Avon Gorge Rock Fall Barrier, 26th May 2020’
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Technical Note
Metro West Phase I: Avon Gorge
Rock Fall Barrier
POD 122m+0565yds to 122m+0700yds Down
POD 122m+1500yds to 122m+1550yds Down
POD 122m+1700yds to 123m+0090yds Down
26th May 2020

OP Reference: 140569
Project Manager: Emma Evans
Sponsor: Niall Spencer
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Amendments in line with Clients comments
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 +0641&7%6+10
The Portishead Branch Line (ELR code POD) runs from Royal Portbury Docks to Parsons Street,
along the west bank of the River Avon, through the Avon Gorge. The POD line is currently open to
freight only. It is proposed to reopen the line to passengers as part of the Development Consent
Scheme (DCO), known as MetroWest Phase 1.
As the line is currently open to freight only, the risks posed by third party rock cutting assets are
considered to be acceptable to the safe operations of the railway. However, with the reintroduction
of passenger services to the line, the future risks posed by third party rock cuttings are elevated.
These third party rock cuttings are under the ownership of National Trust.
As part of the MetroWest Phase 1 scheme, Network Rail have been instructed to better understand
the potential geotechnical risks posed to the safe operation of the railway. Amey Consulting
undertook a Geotechnical Risk Assessment (COY5WESAD-GEO-REP-AVON Rev01, dated
26/10/2018) of third party rock cutting assets between 121m+1320yds and 124m+0660yds. 3No.
locations were identified as high risk and the installation of Catch Fences or Rockfall Barriers were
recommended to protect the railway;
x
x
x

Rockfall Barrier Location No. 1:
Rockfall Barrier Location No. 2:
Rockfall Barrier Location No. 3:

122m+1700yds to 123m+0090yds;
122m+1500yds to 122m+1550yds;
122m+0565yds to 122m+0700yds.

Network Rail Design Delivery (NRDD) has provided rockfall barrier designs, assuming the extents
identified in the Amey Report. As part of the design process NRDD has applied the following
methodology;
x
x
x
x
x
x
x

Site walk over;
Survey of site geometry and rock discontinuities;
Characterisation of rock parameters to produce design values;
Slope geometry characterisation from Geo-RINM Lidar and site based estimation;
Rockfall analysis using Rocscience RocFall 2019 for Rockfall Barrier locations;
Design of Foundations and fence anchors to BS8081:2015; and,
Production of drawings and details.

Ongoing discussion between Network Rail and the Client has highlighted a number of areas of
discussion with regards to the environmental impact of the placement of Rockfall Barriers within the
Avon Gorge Site of Special Scientific Interest (SSSI) and Special Area of Conservation (SAC).
Amendments have been made to bring the proposed solution in line with the requirements of the
DCO and the Avon Gorge Vegetation Management Plan (AGVMP - TR040011 dated November
2019).
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&'5+)0#557/26+105
The following assumptions have been made during the design development;
x

x

x

x

x

x

x

x

x

Site survey work was undertaken on foot and rope access. Measurements of geological data
were taken. Due to access restrictions, vegetation cover (NRDD were instructed to that there
could be no vegetation clearance) and time constraints, an exhaustive survey could not be
completed. Therefore, potential rock fall volume is based on site observations and calculations
of volume from discontinuity data;
Topographic Survey has not been undertaken and is not available. Design is based on onsite
observations and information available from Geo-RINM Lidar. Lidar data is not available for the
entire site. Geo-RINM survey information has a buffer of 50m. For sections of slope outside of
the 50m buffer, design cross sections have been developed based on site observation;
A ground investigation has not been undertaken. Rock strength parameters have been selected
from BS8081:2015 based on rock type. Rock strength should be verified prior to installation with
suitability testing. A conservative rock strength for the Limestone present on site of 0.63MPa was
selected;
The soil mantle thickness at the installation locations is unknown, it is considered likely that the
bedrock is shallow and that with minimal excavation rock, will be exposed. In this case the, Rock
Foundation installation can be used. However, if soil mantle is found to be significant, a soil
foundation will be required and will be subject to design checks;
De-vegetation works will be required prior to the installation, including grubbing out of roots and
air lancing rock slopes. Location specific ecological surveys have not been undertaken;
o Discussion with a Rockfall Barrier manufacturer indicates that de-vegetation
requirements are limited. This is further discussed in Section 3.
As a topographic survey has not been undertaken, setting out locations are based on the
proximity to the rock cuttings. Locations have a tolerance detailed to allow for variation based on
actual site conditions. Rockfall barrier fence post spacing has been set to the minimum of 6m,
for costing purposes. With improved topographic survey and better understanding of specific
ecological constraints this spacing could be increased up to 12m. Final fence post locations to
be agreed with the Client, Manufacture and Designer within the constraints of the design;
The origin of rock blocks on site cannot be confirmed, i.e. rockfall or quarrying, therefore the
rockfall barriers have been designed on worst case rock size observed onsite. Further discussion
with the Client / Route to clarify residual risk could allow for the reduction in assumed rock block
sizes and as a consequence, rock fall barrier specification;
The Design assumes that a single higher energy barrier is appropriate. Depending on Client
preference a series of lower energy barrier down slope could be utilised. However, this would
require more barriers and as a consequence additional vegetation clearance and residual risk.
The position of the barriers on the slope have been positioned for ease of construction (i.e
proximity to track). Depending on Client preference this could be moved further from track.
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x
x
x

However, additional constraints to construction may be realised and require further design
checks.
Rockfall Barrier type and dimensions are based on the output of Rocscience RocFall 2019;
The design is based on the installation of proprietary products form Geobrugg AG. The use of a
different manufacturer is possible, subject to design checks;
The Rockfall Barriers will be installed outside of the Network Rail land boundary in third party
land. The assets will be owned and maintained by the third part land owner.
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The requirement for the installation of Rockfall Barriers was identified by Amey Consulting as part of
their Geotechnical Risk Assessment. The length and position of Rockfall Barriers indicated by Amey
Consulting was used to inform the AGVMP and the DCO.
As part of the geotechnical assessment undertaken by NRDD, further areas of potential rockfall risk
were identified beyond the original extents of the proposed Rockfall Barriers No. 2 and No. 3. It has
therefore been recommended to extend the Barriers to account for the risk.
It has been highlighted that the increase in length of Rockfall Barrier No. 2 and No. 3 will result in
the potential for additional habitat loss. This is based on the use of a 5m strip of removal of vegetation
along the length of the Rockfall Barrier No. 2 and No. 3, and a 4m strip at Rockfall Barrier No. 1.
As part of discussions with the manufactures of the Rockfall Barriers, Geobrugg AG, it is considered
that a maximum vegetation strip of 3m is sufficient for installation. If the Rockfall Barriers are installed
using a 3m vegetation strip then the habitat loss at Barrier No. 2 is reduced to 198m 2 of ancient
woodland and at Barrier No. 3 to 360m2 of secondary woodland. These values are within the DCO
estimates based on the Amey Consulting Geotechnical Risk Assessment. The comparison is
presented in Table 1.

7DEOH9HJHWDWLRQUHPRYDOFRPSDULVRQ

AGVMP

NRDD

Rockfall
Barrier

Barrier Type

Barrier Length
(m)

De-vegetation
Area (m2)

Length
(m)

De-vegetation
Area (m2)

1

GBE-500A-R

147

588

126

378

2

GBE-500A-R

52

260

66

198

3

GBE-100A-R

78

390

120

360

Total:

277

1238

312

936
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As part of the design process, Geobrugg Rockfall barrier systems have been utilised. The existing
rockfall barrier installed adjacent to the POD in the Avon Gorge is a Geobrugg GBE-500A-R.
Alternative rockfall barriers can be installed, however these would be subject to design checks. The
Geobrugg GBE A-R system has been selected for ease of construction/installation and maintenance.
The system utilises a ridged fence post with strut, installed on a foundation. This removes the need
for back anchors, reduces drilling requirements and complexity of installation. Major variations in the
direction of the Barrier require the installation of intermediate anchors, however these are installed
in close proximity to the fence post foundation.
The rockfall barriers have been designed based on the assumption that the construction and
installation of the Rockfall Barriers would be from Network Rail land. This will allow for excavator
mounted drilling of foundation anchors and movement of materials which reduces the area of
vegetation clearance for access. However, construction methodology is to be confirmed by the
Projects Construction Managers and with agreement from the Client and other stakeholders.
The geotechnical assessment and subsequent design identified that a 3m high Rockfall Barrier at
locations No. 1 and No. 2, and that a 2m high Rockfall Barrier at locations No. 3 would mitigate the
potential for rockfall to reach track
However, as part of the review process the height of the Rockfall Barriers of 3m was considered to
not align with the requirements of the DCO. Therefore, the heights of Rockfall Barrier No. 1 and No.
2 has been reduced from 3m to 2m. Rockfall Barrier No. 3 remains at 2m height, at the request of
the Client. The reduction in height results in an increase in risk of rockfalls overtopping the barrier.
A preliminary assessment of the increase in risk has been undertaken and is presented in Table 2.
200 computations were undertaken, of these, a number do not complete within the timeframe of the
computation, i.e. the rock does not come to a standstill. If computation could be extended these
rocks might reach the Rockfall Barrier, but are likely to have minimal energy. These rocks are classed
as not having passed the barrier. Of those that reach the barrier the impact height along the barrier
can be estimated.
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Rockfall
Barrier

Barrier Type

Percentage Stopped at
Barrier (3m Height)

Percentage Stopped at
Barrier (2m Height)

1

GBE-500A-R

100

98.0

2

GBE-500A-R

100

98.5

The modelling undertaken at this stage can be further refined upon completion of more
comprehensive survey work to better understand the geometry of the slope.
Based on the reduced height the following estimate of the volumes of materials has been presented
below. This is subject to agreement of the final position of the rockfall barriers and opportunity to
undertaken testing.
7DEOH2XWOLQH9ROXPHUHTXLUHPHQWIRU5RFNIDOO%DUULHUV

Rockfall
Barrier

Barrier Type

Height
(m)

Length
(m)

No. Fence
Posts

Anchor
No.

Drill
Depth (m)

1

GBE-500A-R

2

126

22

46

191

2

GBE-500A-R

2

66

12

26

108

3

GBE-100A-R

2

120

21

44

154

Total:

312

55

116

452

4.1 Ecological Considerations
The GBE system utilises ridged fence posts with no requirement for installation of back anchors to
restrain the barrier, reducing vegetation removal. There is flexibility within the GBE system to work
around potential ecological constraints. Furthermore, depending on the slope geometry there is the
potential to vary the angle between fence post locations by up to 5°. This angle can be increased up
to 15° with the addition of intermediate anchors. This flexibility during construction will allow the
installation of the Rockfall Barrier to be undertaken so as to mitigate the disturbance of existing
protected species such as Whitebeams and Bristol Rock-Cress. The marking out should be
undertaken in conjunction with the Project Ecologist, and a watching brief should be undertaken
during construction.
4.2 Landscape and Visual Impact
The construction on the barriers is envisaged to be undertaken from track using long reach RRVs or
cranes for the drilling of foundation anchors, movement of materials and placement of fence posts.
If concrete foundations are required it is considered likely that a concrete pump could be used to
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pour from track level to the barrier location. The intention of working from track level would reduce
the necessity for disturbance of existing vegetation. Compounds and material stores would be
remote from the worksite.
Rockfall Barrier No. 3 has been highlighted as posing a potential visual impact on the Avon Gorge.
The woodland at this location is open, therefore the area of vegetation clearance is likely to be
limited. Additional planting could be undertaken to assist in screening the Rockfall Barrier if this is in
line with the Vegetation Management Plan.
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x

Opportunity for investigation testing prior to the installation of rockfall barriers to verify ground
conditions and provide potential savings. A conservative estimate of rock strength has been
used, a higher rock strength proven with investigation testing could substantially reduce
anchor requirements;
Confirmation required that National Trust are willing to take ownership of the Rockfall
Barriers, including Maintenance. This discussion is to be progressed by the Sponsor.
Construction Mangers to provide input to construction methodology.

x
x
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Rockfall, landslides, debris flows or avalanches are sporadic and unpredictable.
Causes can be e.g. human (construction, etc.) or
environmental (weather, earthquakes, etc.). Due to the multiplicity of factors
affecting such events it is not and cannot be an exact science that guarantees the
safety of individuals and property.
However, by the application of sound engineering principles to a predictable range
of parameters and by the implementation of correctly designed protection
measures in identified risk areas the risks of injury and loss of property can be
reduced substantially.
Inspection and maintenance of such systems are an absolute requirement to
ensure the desired protection level. The system safety can also be impaired by
events such as natural disasters, inadequate dimensioning parameters or failure to
use the prescribed standard components, systems and original parts; and/or
corrosion (caused by pollution of the environment or other man-made factors as
well as other external influences).

post spacing
6-12 m

This document is proprietary to GEOBRUGG AG and is copyrighted with all
rights reserved. It may not in whole or in part, be distributed, copied in any
form, translated or otherwise reproduced in any form.

1 anchor bolt

area line

section m+1

intermediate suspension
(see product manual)

post

- anchoring in bedrock:

1.5 x fence height

post

top support rope

section 1

lateral anchor rope
and bottom support rope

bottom support rope

post

- anchoring concrete foundation:

1 anchor bolt

area line

- anchoring in loose soil:

(details see product manual GBE-500A-R)

layout of anchor points

lateral anchor rope

top support rope

vertical rope

ca. 0.3 x
fence height

- anchoring concrete foundation:

1 anchor bolt

area line

for all types of soil

- anchoring in loose soil: with 2 anchor bolts vertical

(details see product manual GBE-100A-R)

layout of anchor points

spiral rope anchor
in direction of rope

post
section 1

A, B, C

1 anchor bolt

optional
stabilization tube

post spacing
6-12 m

section m
section m+1

post spacing
6-12 m

post spacing
6-12 m

intermediate suspension
(see product manual)

post

1 anchor bolt

post

This document will not be exchanged, when being modified.

This document is proprietary to GEOBRUGG AG and is copyrighted with all
rights reserved. It may not in whole or in part, be distributed, copied in any
form, translated or otherwise reproduced in any form.

1 anchor bolt

area line

- anchoring in bedrock: with 2 anchor bolts vertical

1.5 x fence height

post

reinforced
concrete foundation

0.3 m

A, B, C

spiral rope anchor
in direction of rope

concrete foundation

vertical sag of net max. 3%
of post spacing

GEOBRUGG AG
CH-8590 Romanshorn

BRUGG

22.05.17

22.05.17

22.05.17

GS-1131 e

approved

checked

drawn

substitute for: GS-1131e ed. 18.05.16
replaced by:

GBE-100A-R system
EOTA classification 0 (100 kJ)

M:%

Rockfall protection barrier

modification:
-

LAA

BIH

BIH

NOTE:
Rockfall, landslides, debris flows or avalanches are sporadic and unpredictable.
Causes can be e.g. human (construction, etc.) or
environmental (weather, earthquakes, etc.). Due to the multiplicity of factors
affecting such events it is not and cannot be an exact science that guarantees the
safety of individuals and property.
However, by the application of sound engineering principles to a predictable range
of parameters and by the implementation of correctly designed protection
measures in identified risk areas the risks of injury and loss of property can be
reduced substantially.
Inspection and maintenance of such systems are an absolute requirement to
ensure the desired protection level. The system safety can also be impaired by
events such as natural disasters, inadequate dimensioning parameters or failure to
use the prescribed standard components, systems and original parts; and/or
corrosion (caused by pollution of the environment or other man-made factors as
well as other external influences).

post spacing
6-12 m

section n

post




#22'0&+:$ .1%#6+102*161)4#2*5





NRDD Management System Document Control (NOT for project use)

Reference:
Applicable to:



NR-IP-EN-DD-GF-273
B&C

E&P

Version:
SIGNALLING

1.03
TRACK

Classification: Official
UNCONTROLLED when PRINTED

NRDD Quality Management System:
GUIDANCE FORM
Site Diary
Photos

Photo 1: Loose rock on face of outcrop at Rockfall Barrier No. 1.

Photo 2: Rockfall below outcrops at Rockfall Barrier No. 1.

NRDD Management System Document Control (NOT for project use)

Reference:
Applicable to:

NR-IP-EN-DD-GF-280
B&C

E&P

Version:
SIGNALLING

1.01
TRACK

Classification: Official
UNCONTROLLED when PRINTED

NRDD Quality Management System:
GUIDANCE FORM
Site Diary
Photos

Photo 3: Loose rock on face of outcrop at Rockfall Barrier No. 2.

Photo 4: Rockfall below outcrops at Rockfall Barrier No. 2.

NRDD Management System Document Control (NOT for project use)

Reference:
Applicable to:

NR-IP-EN-DD-GF-280
B&C

E&P

Version:
SIGNALLING

1.01
TRACK

Classification: Official
UNCONTROLLED when PRINTED

NRDD Quality Management System:
GUIDANCE FORM
Site Diary
Photos

Photo 5: Loose rock on face of outcrop at Rockfall Barrier No. 3.

Photo 6: Rockfall below outcrops at Rockfall Barrier No. 3.

NRDD Management System Document Control (NOT for project use)

Reference:
Applicable to:

NR-IP-EN-DD-GF-280
B&C

E&P

Version:
SIGNALLING

1.01
TRACK

Classification: Official
UNCONTROLLED when PRINTED




#22'0&+:% &4#





NRDD Management System Document Control (NOT for project use)

Reference:
Applicable to:



NR-IP-EN-DD-GF-273
B&C

E&P

Version:
SIGNALLING

1.03
TRACK

Classification: Official
UNCONTROLLED when PRINTED

Project Ref: 140569

1

Ref

Additional foundation
anchor depth may be
required.

Unknown Ground
Conditions – No GI
information, rock strength
data or soil mantle
thickness data available.

Hazard description

Underestimate of rockfall
volume,

Failure of Design,

Hazard consequence

Applicable to:

Reference:

B&C

NR-DD-F-226

NRDD Management System Document Control (NOT for project use)

G

Discipline(s)

Date:

Date:
Approved by:
Sign:

14/05/2020

14/05/2020
Joseph Martin

Live
Patrick Staunton

Status:
Prepared by:
Sign:

MetroWest Phase 1:
Avon Gorge

Project Title:

Design Risk Assessment

P01
Joseph Martin

140569-NRD-RAR-200001

Signatures are filed for items up to 11.

Date: 14/05/2020
These signatures cover items between 1
and 11.

Sign:

Version:
Checked by:

Doc ref:
Version:

Construction /
Operation / Mtce /
Demolition
E&P

C

H

Version:

M

Likelihood

High
Medium
Low
Very Low

Severity

SIGNALLING

1.00
TRACK

R

High
Medium
Low
Very Low

L

H

This document.

Inform = I

Method of
communicating
mitigation
measures and
residual risk

- and -

Residual risk

Page 1 of 4

1

Residual Risk
Drawing
Reference

UNCONTROLLED when PRINTED

Classification: Official

Ground investigation may be considered by Contractor
prior to construction to verify ground model and design.

Flexibility within the system allows for variations in setting
out to provide better ground.

Site walkover has been undertaken to better understand
the ground conditions. Conservative estimates have been
made as to slope geometry.

Eliminate = E
Reduce = R

The reason for providing no mitigation must be explained.

Residual Residual
hazard risk level
Reduced or Eliminated
or Not Changed,

Mitigation measures

Likelihood

Phase Risk level

All=All; A=Architecture; B=Buildings; C=Civils; D=Drainage; Eo=E&P OLE; El=E&P LV; E3=E&P 3rd rail; G=Geotech; L=Level Xings; M=M&E; O=Operations; S=Sig’g; Te=Telecoms; Tr=Track; Z=Other

Design Stage:
GRIP 04

DESIGN RISK ASSESSMENT

NRDD Quality Management System:
FORM

Severity

3

4

G

G

Rockfall Mass –
estimated based on
existing rockfall material
and visible potential
rockfall material.

Ecological Constraints –
site designated SSSI,
SAC, National Nature
Reserve. Site contains
protected species
including Whitebeams.

Setting Out –
Topographic survey
unavailable.

Hazard description

Injury/death to
passengers.

Damage to network rail
assets.

Failure of Rockfall
Barrier.

Damage to protected
species/designated sites.
Limitations to
construction/installation
of Rockfall Barriers

Failure of Rockfall Barrier
leading to injury/death of
passengers

Hazard consequence

Applicable to:

Reference:

B&C

NR-DD-F-226

NRDD Management System Document Control (NOT for project use)

2

Discipline(s)

G

Ref

Likelihood
H

M

H

Version:

L

H

M

Severity

High
Medium
Low
Very Low

E&P

C

C

C

Construction /
Operation / Mtce /
Demolition

Phase Risk level

SIGNALLING

1.00
TRACK

R

R

R

High
Medium
Low
Very Low

Residual Residual
hazard risk level

VL

M

L

H

M

H

This document.

This document.

This document.

Inform = I

Method of
communicating
mitigation
measures and
residual risk

- and -

Residual risk

Page 2 of 4

3

2

Residual Risk
Drawing
Reference

UNCONTROLLED when PRINTED

Classification: Official

Rock volume has been estimated based on the material
observed onsite as potential fall material or material that
has already failed. Design of rockfall barrier has been
undertaken with redundancy for additional mass.

Principal Contractor to employ ecologist on site during
construction to provide watching brief.

There is flexibility within the designed system to
accommodate protected trees. The system can be placed
at the most appropriate location to avoid excessive devegetation works and potential damage to protected
areas.

Flexibility within the system allows for variations in setting
out to provide better ground.

Designer/Manufacturer representative should be present
during setting out to ensure design is appropriately
installed.

No topographic survey has been undertaken. Setting out
based on proximity to rock cuttings/track.

Eliminate = E
Reduce = R

The reason for providing no mitigation must be explained.

Mitigation measures

Reduced or Eliminated
or Not Changed,

Design Risk Assessment

Likelihood

NRDD Quality Management System:
FORM

Severity

6

7

8

G

G

G

Working at height /
working on steep slope.

Serious or fatal injury to
staff due to fall from
height or fall of an object.
Risk of objects falling on
track.

Injury/death to workers.

Injury/death to workers.

Demolition – cables
under tension during
operation, system under
tension in the event of
rockfall.

Railway Services / Buried
Services.

Injury/death to workers.

Hazard consequence

Maintenance – in the
event of rockfall,
inspection/ maintenance
may be required, and
components
tested/replaced. System
may be under tension in
the event of rockfall.

Hazard description

Applicable to:

Reference:

B&C

NR-DD-F-226

NRDD Management System Document Control (NOT for project use)

5

Discipline(s)

G

Ref

Likelihood
H

H

H

H

Version:

L

L

L

L

Severity

High
Medium
Low
Very Low

E&P

C

C/M

D

M

Construction /
Operation / Mtce /
Demolition

Phase Risk level

SIGNALLING

1.00
TRACK

R

R

R

R

High
Medium
Low
Very Low

Residual Residual
hazard risk level

VL

VL

VL

VL

H

H

H

H

This document.

This document.

This document.

This document.

Inform = I

Method of
communicating
mitigation
measures and
residual risk

- and -

Residual risk

Page 3 of 4

5

4

Residual Risk
Drawing
Reference

UNCONTROLLED when PRINTED

Classification: Official

Where necessary use line blocks/possessions. Edge
demarcation provided during works.

Comply with the Working at Height Regulation. Contractor
to use competent and trained staff. Use plant restriction
zones.

Principal Contractor to undertake full buried services
search prior to commencement of construction.

Trough route and railway cables to be protected for the
duration of the works.

Complete service searches and liaise with statutory
undertakers. Permit to dig to be followed.

Tension can be released for the system from either end,
reduction in tension will allow for stress release from
system.

All components of the system are replaceable, including
mesh panels and fence posts.

GBE-500A-R system employs breaker rings outside the
rock capture area, allowing for easy maintenance and
replacement.

Eliminate = E
Reduce = R

The reason for providing no mitigation must be explained.

Mitigation measures

Reduced or Eliminated
or Not Changed,

Design Risk Assessment

Likelihood

NRDD Quality Management System:
FORM

Severity

11

G

Manual handling

Vandalism of permanent
works.

Working on or near the
line.

Hazard description

C

Wrong manual handling
causing injury to staff.

Applicable to:

Reference:

B&C

NR-DD-F-226
E&P

O

C

Likelihood
M

H

H

Version:

M

M

L

Severity

High
Medium
Low
Very Low

Phase Risk level

Construction /
Operation / Mtce /
Demolition

Damage/failure or
permanent works leading
to injury/death of
passengers, derailment
of train.

Injury/death to workers
due to impact with train.
Damage to train due to
plant on track.

Hazard consequence

NRDD Management System Document Control (NOT for project use)

10

Discipline(s)

G

9

Ref

SIGNALLING

1.00
TRACK

R

Not
changed

R

High
Medium
Low
Very Low

Residual Residual
hazard risk level

L

M

VL

M

H

H

This Document

This document.

This document.

Inform = I

Method of
communicating
mitigation
measures and
residual risk

- and -

Residual risk

Page 4 of 4

6

Residual Risk
Drawing
Reference

UNCONTROLLED when PRINTED

Classification: Official

Installation of system from track allow the use of RRVs to
undertake anchor installation and lift components into
place, reducing manual handling requirements.

All staff to be manual handling trained. Activities requiring
manual handling to be reduced to a minimum using
mechanical means.

Location of rockfall barriers to be removed from easy
public access. Loctite can be applied to components,
however this reduces ability to maintain system.

Plan and undertake work during possessions or
safeguarded, if required. Follow NR procedures and plan
works in accordance with NR/L2/OHS/019.Competent
staff with PTS and railway experience.

Eliminate = E
Reduce = R

The reason for providing no mitigation must be explained.

Mitigation measures

Reduced or Eliminated
or Not Changed,

Design Risk Assessment

Likelihood

NRDD Quality Management System:
FORM

Severity




#22'0&+:& 41%5%+'0%'41%(#..176276





NRDD Management System Document Control (NOT for project use)

Reference:
Applicable to:



NR-IP-EN-DD-GF-273
B&C

E&P

Version:
SIGNALLING

1.03
TRACK

Classification: Official
UNCONTROLLED when PRINTED

100

80

60

40

20

ROCFALL 7.007

0

-40

-20

0

Date

Drawn By

Analysis Description

Project

20

27/02/2020, 12:07:02

PS

40

60

File Name

Company

Rockfall Barrier No. 1

MetroWest Phase I

80

100

NR
Catch Fence No. 1.fal7

120

140

160

80

60

40

-30

ROCFALL 7.007

20

-20

-10

0

10

Date

Drawn By

Analysis Description

Project

PS

30

27/02/2020, 12:07:02

20

40

60

File Name

Company

Rockfall Barrier No. 2

MetroWest Phase I

50

70

NR

90

Catch Fence No. 2.fal7

80

100

100

80

60

40

20

ROCFALL 7.007

0

-40

-20

0

Date

Drawn By

Analysis Description

Project

20

27/02/2020, 12:07:02

PS

40

60

File Name

Company

Rockfall Barrier No. 3

MetroWest Phase I

80

NR

120

140

Catch Fence No. 3 Worse Credible.fal7

100

160




#22'0&+:' )$'#4)$'#4241&7%6/#07#.5

NRDD Management System Document Control (NOT for project use)

Reference:
Applicable to:



NR-IP-EN-DD-GF-273
B&C

E&P

Version:
SIGNALLING

1.03
TRACK

Classification: Official
UNCONTROLLED when PRINTED










































  

   




  

 
    


  







 ! 
"#$%!&&!

' 




 

   


/01--,-))234520-42--0
222223).45524.4-225,
0524.2-223220


! "" #$ %&   '  $  

/01-64)5

 (447-0-2
 3 -
 !,0
 066*5-)

/2-3225')4)552
2582 5,-))2,,4020,
2-522#2-42-40)-2//#4
,-))!550

   






,-))!
2-0
!2
(42
  .
49),-))2
),-))2



. 


:5*)06)-;


,-))!.

()*+
 ! * 


      

/))4234520,6),052))2
5.234))225252-22-4)4552


 (6-2346
 #4234,3-
 !4,04234
 %7-204234
 423,2-)
 /82,-2)423
 #2-432)0
 5:3)25)5022-;
 !2)2


    

    




,-))!.56-0,-))(2054%!., .
.,247-0)07-:'"  ;2!-)-.
 .)--,#< +=/240),0>:!24>-0
1)0;.2'>?,)/>-01-56254
6-05:50.225-25-2;--)@6)
---4427-0

 

     


/0A4-2,0,234.54222-5
/22!556-/!=B%) 23(2$BC.:;/
2346654)625244 4,.5
525254*2/225,04,0
26556.3/!:-5/22!556;/5564 !
0/!D * 





  

     


/0-56254),


,-))!.

()*+
 ! * 


  

 


234..,46252-52,/2--:,-).
2;. 4 @5.  42 ,0 - 2 :. 7-3. 2; / -520 4 42 
0))-26)-)4045550@222

<6.348-045502,-,0-2,055522-5
50 )))522.,0-)52,5 )  25)5
44526-43

1)  2 4 -2 0   ,- 7-  -   40 6
0 40 2  ,  -) 6. - . 7- )  4- 
-25.0)5.,--)2:2-,065 42@4-2;

'2  234.2@2,-0 
-.40-)4520260)0,2-4
5)50 / 4-2 4 -2   5 2 0 ,  @20 #2
5.4@5.552).2)2.52)452.2
620452

,-))2   ) 4-2 4) 6 52- 2442
44,-,-))2.6.)-,6- 
234'222.6,4252-2525
,



,-))!.

()+*+
 ! * 


  







   







    

!

 "  #

%

 "&  







   

   $

   
  '

       


'

     

$

  







!

       

  

 %

 




,-))!.

()*+
 ! * 


(     


 4041-,4




?*50-00220



#-,-))2




E55


F5










()*+, -



       

 "07-4)-50,5-2)4


   



5,C)5)5.-5
)



      



)5)5-,665,'420.
6.5@2-2-


,-))!.

() *+
 ! * 




,,.-


 D-)5

 " & 

 1-23
 ))5
 '2
 502
 C5)5):@424;
 <*
 1-
 "5 )2
 2322
 /7-2.)D+?:))7-7-45
25,54)-;
 "5 24,54)-

    

 %2# #52-G2-)2520
 #-) "442-G 2-)2520
 52.4 5
 )6
 !)56


465



525. D *)+D :@;

 !,
 #,2.)&E !&&H
 #<! 5.:3?;
 !-@05





,-))!.

()=*+
 ! * 




/-0+ (10**,2.0-


'-2,55052522)%% # +052
:?+ 05;6,0,-))!

/2 ,525-, ' ,-@
2'.425)8/5
,  '    - ,-)) 2 5) -5  ) 4
24@)20,525)5

'40--),5-2-.4525-,
220@,%5 -,) ,
4 525 54  22 -0 ,
  45' -2) 4
5-,-,45 

!!72789% 


/25),23:E ,23;-0,4-45.25)8
:;-0,45:I6J;



*











@







 3    

 3 #       %  #     # 

 $    $   " #    2.
   %4 3 "   56









F-)))-6,7-0:0;-7-))7-
2


,-))!.

() *+
 ! * 



+:;)*+.

+:;)*+.

)*+*,-+.)&

)4+

+:;)*+.

1)>61+<)<>

1)>61+<)<>

*+<86

/0+1+*

,516+

/0,;<1,5

1,*:;+9;?*)8/1&

1,*:;+

=)4+

+.

;<9;?*)8/1+.

2003

2 03

2 03

2003

7)*+*,-+89)- 7)*+*,-+89)-=

 

=* J



+





+ 

* J







+

  

*+KK

+



 

=




$ $       

3 

 :  $

$$ ; 3 "6






!6,2-4556025256,)
7-))7-








E)5252-,-52025)86,
223

 C5250-,-7-)7-


,-))!.

() *+
 ! * 


8

- <0+,/ -/=>2  , **0+


 

  "   


   $  
/  -5)6,4)5-54,'55
52@265244














=  
'5),0-)5,-0'
)-52,,5-,622
65,










 $   

/,5-5544--,)-20,-5
552)-
/,5-,5-20,-555,05),0
)44-



,-))!.

()*+
 ! * 


(   $$

    



@





@


6

)

@

F2,5

<

!8-4)

6 <)442,825


 L

?8-20



 M

<)442-3) -5?-,8-



/)225,-5)442,442,
5, 




C)442)524,.22,-))22
)2,





,-))!.

()*+
 ! * 


9

- <7,/ ,  *?



 

  " &  



+;
;

;
;

;

 ;

52

 &5


;
#)2
-
N0 2)

;
'25
-5555


- -: 7, 

+;
#)2
60
1- 2)


;
'2
5
--555
5

'40-2503) --2524@45).
,5,,-05,254-255064
2



; $  
F5).00,5,2503) --
/-,4-25502.0-0368-
2 2)4.5.5.2




'4),-)),-6,0-3)7-2304-
50-7-




,-))!.

()*+
 ! * 


 

  " &      


;

&)
)

@

F2,
5

!
2 .#
@



/

/,

8

/,


!25




6



E55-555



&-555

/,,6454P  P





FGF2Q

6









6

/

8

+







 








+











=

+












&5







 

  



&)

2



/,

8

/,



O

O

/

!25





-5




,-))!.

()*+
 ! * 


   

    

 
;

&)
+

/,

@

F2,
5

A

!)42)
2



PL0LP;

!25





/

@

N0 
2)



'242)2-)4P P.60 2):/;
07-/52,5602:;45
/60 2)4R






























&)








;



















  

PL0LP

/,

8

/,

A

)42)



2

2
O

/


O

2


!25



-5





'242)2-4



P.25-,60 
2)





,-))!.

()+*+
 ! * 




     

  




;

&)
/

/,

8

/,


!25
2



.O

.O


&-55
5





'



! -55 5 5  2   2 5 ' )4  2 
 -) 555 7-5.  2 5)  -55 5 5 4 55@  D




?'242)2-4P.-5555
-,5425


   

    


+;

&)

O

/

/,

A

)42)
2

PL0L+P
O


!25


-5





'2 42)260 4P. )5 :F;
-5/2)260-@2+P


,-))!.

()*+
 ! * 




+2(,*0+ (=-. 









&




6

8&9

(5224-G224-
-42222
52424582)



'29.52.4)-G
582)22-2)

6
69

F42



"5,-,8



E))-.4@2952)-



%224-



/)4)-542455@3?











&








 
&



    :%



F)4224-
/424224--
22252424582)



@





',2@:-)5;.  
$
     $ 




%224-



/)4)-542455@3?




&


,-))!.

() *+
 ! * 


 "


F42@23))
,5




E))-.4@2@52G582)
22-2)



!)-6)0)-
,5-0




/)4)-525
42455@3?2)-250


&




(5)-6)0

@





%)-))7-42542455@3?




-# 710+@

-# 710+

-# 710+8

/))7-

+?

+?

+?









E)-4 2)
426
!52,-557-
-26-44222)-,!-
26-44222-4-42--)
S-244-42)52


 /4222--)2346,-/26))
3-4,2-,054



F5)2,-02.45)M+P2
-J)54)T:,,54;


/25-)2.-)4MP




,-))!.

()=*+
 ! * 




,-))!.

() *+
 ! * 


A

**0+ (,- -++ -


 

     




B

8

-

-








/5-,44):45;




/,--)45
('4)442).5-4)5
5





"7-.,-))-550,-45






,-))!.

() *+
 ! * 


   




A















@

A









&@A
8









52 -)





8

52 E 54-555)-
52 /##"H,-




A

52 5

A
@

52 55
52 * B23














,-))!.

()*+
 ! * 


 

    






)+7

























8






















8










/)4-554,6)45-)
/-),235222),-)5

 /,-52-),232-048,


,-))!.

()*+
 ! * 


@

2*+,*(.02, *0+- .. 0,+




9







8






 %,--),8-),232400
 E2* B23545945
?6--)U




,-))!.

()*+
 ! * 




,-))!.

()*+
 ! * 




0+- ..0+ (-/*- */2 /* 




'525



 '55-5




 '  E 3 4  5 -55 5   2 %  5 -55 5   5 4 
55-555



 'E 32.4,-555,5.
-555






,-))!.

()+*+
 ! * 


 '6252-5






-55-555





,-))!.

()*+
 ! * 




-- =.? 0.-


  

       




A











@








&@A

A






A









52 -)


A

+52 E (4
52 5


A

52 625
52 5-555

A

52 ,-555

A
@

52 55
52 * B23

@A

52 B23.)



52 *+B525





 /)G3-0-50-,45354


@


,-))!.

A

&@A





() *+
 ! * 




 





8
@



A






A







&@A






9


52 2
52 -)

A
A

52 5-555
52 ,-555

A
@

52 55
52 * B23

@A

52 B23.)

8

+52

* T525.





 '22-4,-.3-)-,44

9

&@A
A


,-))!.

@

()=*+
 ! * 


 



   






A
89



A
A

89



@8


A





52 552

89
@8

52 E 3E  /05  
52 23*+J




52 525=* T55
+52 525*+B55


,-))!.

@8




() *+
 ! * 


   







A

@8


A


@8

@8
89



@8
89




,-))!.

() *+
 ! * 




B $C!   D  E




$

8


@



@

A



9





8

8

@

8








,-))!.

A





$

8  /-555)--) 5
245:5,;%@22
5-25-555

@ * B2355
@



9



@



*B2355625

()*+
 ! * 




B $C!   D

 E




$


8
9


A
@




8

8
@



8



9

A

$

@





,-))!.

()*+
 ! * 


   


@



88

@

A
@8

@

88
A

52 E 3E  /05  
52 -5

@

52 23*J

@
@8

52 23* J
52 23*+J

@

+52 23T

A
@

 52 -2-,1+@

&@A




!-55550225




,-))!.

()*+
 ! * 




    



8

@

A

A
&@A

A

8





52 552


A

52 -)
52 55

A

52 F525

@
@A

52 * B23
52 23B.)

8

52 525=* T.55


,-))!.



()*+
 ! * 


 

 



8

A

@

A

&@A

A

8







,-))!.

()+*+
 ! * 




0 0,+.-,./ 0,+ , (- +*


 

  





'4-442526,3-20.,2
-2,652-,-))!


%,2-.52424@5#!62
 234:$&;-,25




 "   



 





'45,3-0.23422262,3-
2-,-))!





&    




"552.0,))5,)-,-5
55'2.6-)5 4)-2,652-,-))
!


,-))!.

()*+
 ! * 




!0+.0+-2 0,+


"2,25.4)5252--,52

; !-555522222V
,; !5)-5,45220V
2;

<622-,4),444)45V

; '2204-555*E 5V
; <622-,4525,245V
4;

!525220V

); <227-,55525V
; !22220V
;

!2204625V

8;

')45-555W42,5V


,-))!.

() *+
 ! * 




,-))!.

()=*+
 ! * 






,-))!.

() *+
 ! * 






,-))!.

() *+
 ! * 






,-))!.

()+*+
 ! * 




NRDD Management System Document Control (NOT for project use)

Reference:
Applicable to:



NR-IP-EN-DD-GF-273
B&C

E&P

Version:
SIGNALLING

1.03
TRACK

Classification: Official
UNCONTROLLED when PRINTED

