THE Beach

Review of Network Rail’s Proposals
for the
Realignment of the Permanent Way
at
Teignmouth Holcombe East Beach

1
191112 THE Beach - Final

THE Beach

Review of Network Rail’s Proposals
for the
Realignment of the Permanent Way
at
Teignmouth Holcombe East Beach

Contents
1. Introduction
2. Overview of the Site
3. Comments on Network Rail Proposals
4. Possible modifications to the Network Rail form of Construction
5. Comments on the Alternative Proposal
6. Summary
Appendices
A. About the writer
1. Introduction
As part of normal procedure, Network Rail has been undertaking a series of
Public Consultation Meetings to advise the residents of Teignmouth and
Holcombe of their plans to realign the section of the permanent way of the
Exeter to Newton Abbot South West Railway between Teignmouth and Parsons
Tunnel.
The diversion is some 1.8km long and the current plans indicate that the beach
along this section will be adversely affected.
As with most projects of this nature, the local residents do not fully understand
the proposals that are presented which leads confused and angry action groups
seeking full clarifications at least and at worst deferring or delaying the project
indefinitely.
If not addressed this often then leads to animosity and delay which gives rise to
additional costs and in extreme cases interference with construction.
This report has been compiled by Andrew Burgess B.SC, C.Eng. MICE with the
full participation of the combined Residents Action Group for THE Beach who
have had the main engineering aspects been of the current project plans
explained and clarified.
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This report includes a review of the current information in the public domain
and, provides, for Network Rail’s consideration, proposals that demonstrate how
naturally occurring forces generated by this solution can preserve and improve
the beach structure and provide Network Rail

with a project that will meet

Network Rails requirements whilst protecting and enhancing the existing public
facilities and one that will be recognised for excellence in design and
environmental improvement and sustainability.
2. Overview of the Site
THE Beach is a single marine structure divided by the landing stage constructed
by Brunel during the construction of the railway which was opened on 30th May
1846

THE Beach provides a valuable recreational source for the people and visitors to
Teignmouth and Holcombe.
The exposed nature and the local topography mean that THE Beach is:
•

Clean and healthy

•

In a stable condition

•

Can be dangerous for swimmers and small boats using the beach

This proposal outlines how the provision of a structure for the proposed new
railway on an alignment already considered by Network Rail can modify THE
Beach to improve safety and environmental aspects whilst retaining the access,
stability and health of beach structure.
3. Comments on Network Rail Proposals
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The Coastal railway between Exeter and Newton Abbot is the only rail link into
the West Country and, as was shown in 2014, when the line was breached at
Dawlish, is vitally important transport and communications link.
It is understood that the realignment of the section between Parsons Tunnel
and Teignmouth is part of the future proofing of the whole section of the line
where it is affected by potential sea level rise and storm attack.
The proposal is to realign this section of the permanent way, away from the
cliffs to avoid potential rockfalls that could lead to potential long-term closure
and loss of life if a rock fall is coincident with the passage of a train.

The cliff faces in parts of the alignment are monitored and the maintenance that
is required is thought to be unpredictable, difficult, dangerous and expensive.
The maintenance is required not only to protect the railway but in one section
also homes and local infrastructure on top of the cliffs.
The consultants working for Network Rail have studied several alignments and it
is understood that the preferred alignment is Potion 4 – the red line as shown
on the schematic provided by Network Rail.

Comments on the alignment and proposed structure
From the animation shown on the Network Rail website it appears that apart
from a section of the beach at the northern end the majority of the current
beach will be lost under the large structures that are proposed to be
constructed.
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Unfortunately, the preferred red alignment appears to have been chosen from a
railway operating criterion and gives little credence to the preservation of and
access to THE Beach. This is the main concern of the local action group to save
their important, well used, local public amenity.
The 3D animation shows the forms of construction for the seawall and the
proposed earth fill buttresses to the cliff faces.
The information presented in the animation does not appear to reflect the other
information which shows that long term stability is of concern at only two
separate sections of the cliff face.
It is noted that two main types of construction are proposed
•

Vertical reinforced concrete wall

•

Rock fill revetment

Vertical wall construction
It is assumed that these sections will be constructed using precast, reinforced
concrete units, cast off site and transported and placed in position using
floating plant.
The recurved wall construction shown on the crest does not eliminate
overtopping completely even in moderate sea conditions.

Not all the water

impacting on the walls during storms will be reflected as during these storms,
large volumes of spray thrown upwards above the wall crest and then blown
onshore by the strong winds.
This will increase the risk of flooding of the track leading to temporary
suspension of rail services.

The following link shows videos of the performance of the vertical sea
wall with a recurved crest during a major storm at Teignmouth.
The video clearly shows large quantities of water being blown onto the
promenade and whilst the storm in 2014 was exceptional, overtopping at
Teignmouth is not an uncommon event resulting in sand and pebbles being
deposited on the promenade up to 10m from the crest of the sea wall.
This is also a regular occurrence at Dawlish and, THE Beach will be subjected to
the same storm conditions, the proposed new vertical wall structures, at the
two locations, could effectively treble the risk of a closure of the railway during
severe storms.
The current trend in sea level rises and frequency of storms will increase this
risk even with the increased elevation of the rail track.
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Using reinforced concrete in a marine environment has always been a challenge
for Civil Engineers.
Much research has been undertaken over previous decades and whilst it is
accepted that suitable concrete mix designs can be provided, these are likely to
be expensive and given the uncertainty on long term weather predictions, it is
difficult to predict long term, 50 year sustainability that will be required for the
performance of these structures.
From an environmental view, solid vertical walls provide little sustainable habitat
for marine creatures and plants.
Rock revetments
Using correctly sourced, naturally occurring materials rock and precast mass
concrete interlocking armour units in revetments provide significantly more
resilience to low temperature and wave attack.
They can be designed to absorbe wave runup and reduce overtopping and
material deposition and have advantages over reinforced concrete in terms of
weathering.
Similarly, the very nature of a rough rock slope means that placing tolerances
are less severe than for vertical walls.
From an environmental view, revetments provide a natural sustainable habitat
for many marine animals and plant species.
4. Possible modifications to the Network Rail form of Construction
An alternative form of construction that could be considered is to adopt the
most easterly alignment (Pink) alignment studied by Network Rail.
Using a breakwater structure with carefully designed and located openings
where the track is carried on a viaduct will provide the following advantages:
a. Existing beaches would be conserved but reshaped
b. The need to reinforce the cliff faces will be negated.
c. Potential for overtopping and closure of the railway during storms especially
in the sections of the proposed vertical wall sections is reduced by the
breakwater sections
d. Effect of the wave climate on the beaches during rough weather will reduce
e. A significant amount of new marine habitat would be generated for
indigenous marine species and birds
f. Providing a public walkway on the seaward side of the railway alignment
further reduces the risk of flooding to the railway track
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The sketch below indicates the idea of this proposal.
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It must be stressed that the number, location and size of the openings must be
determined by a detailed study of the local wind and storm conditions using
computer generated hydrodynamic modelling.
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It should also be noted that the hydrodynamically modelled area should be
extended to cover the whole length of the coastline form the Ness to Parsons
Tunnel so that it can be proved that the new project does not have any effect
on the existing Teignmouth Town beach to the south of THE Beach.
As part of the protection against overtopping of the railway during storms, a
widened public walkway and cycle track is located on the seaward side of the
railway.
This walkway will be available for a wide range of activities including walking,
cycling, jogging, bird spotting and fishing.
The main objection to this proposal may be that the railway in this location will
interfere with the view of the sea from the beach.
The question should be addressed by the local population by asking would you
rather have a beach with a railway on a stunning, environmentally sound
structure in view or no beach at all to sit on.
5. Comments on the Alternative Proposal
a.

THE Beach could be saved
THE Beach is seen as a major, naturally occurring, recreational resource by the
local communities, an attraction for visitors who visit the beach on a regular
basis and for the tourists who bring regular income into the area.

b. The need to reinforce the cliff faces will be negated.
By adopting an easterly alignment, the need to construct the large earth fill
buttresses to the cliff faces will be negated.
The risk profile for the cliffs, shown below, provided by Network Rails, shows
that there are three areas of cliff that are of concern.

The method of construction that will have to be adopted if the red alignment is
adopted will be as follows:
1. The new alignment will be constructed and the trains rerouted and the new
alignment will become operational.
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2. The large quantities of material and plant required for the extensive support
to the cliffs will to be brought to site by rail during off peak and weekend
occupations of the track resulting in expensive delays and cancellations to rail
services
3. The work will then have to be undertaken in a limited working space between
the existing cliff face and the live railway. The animation shows revetments
which are quite high that will need careful placing and compacting to be
stable.
These items will increase the overall costs and the length of the construction
programme of the project.
c.

Potential for overtopping and closure of the rail line during storms especially in
the sections of the proposed vertical wall sections is reduced.
Rubble mound breakwaters especially those which use precast, mass concrete
armour units resist overtopping more effectively that vertical walls.
Interlocking, mass concrete armour units and correctly sourced natural rock
products are significantly more resilient to salt water, freezing temperatures
and wave attack that reinforced concrete.

d.

The wave climate on the beaches during rough weather will be reduced.
By providing strategically placed bridges, wave penetration will be allowed onto
the individual beaches which will keep the beaches in a healthy and clean
condition.
The openings will also restrict wave attack during storms.

Once waves pass

under the bridges the height of the crest will start to reduce as the ends of the
waves collapse due to lack of support. The wave will take on a crescent shape
before it impacts the beach which will naturally reshape the beaches into a
semicircle or crescent shape over a period of time.
Reduced wave height during storms will lead to an improvement in safety on the
beach
e.

A large amount of new marine habitat will be provided.
Rubble mound breakwaters and sheltered beaches will reduced damage from
storm waves and create natural habitat for many species which will be quick to
exploit these new conditions.

f.

Performance of proposed layout.
The effect of offshore breakwaters has been developed over recent years and
they are now a recognised as a tool for sustainable beach generation and
management.
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Correctly designed systems control wave action and these to processes can be
seen in action in the Google Earth in the following shots of the coastline of
Cyprus in Larnaca Bay.

Wave management and a reduction in wave height. As the waves pass through
the gaps they lose height as the wave front extends and takes a semi-circular
shape.
Slightly further east along the coast from the previous slide, these breakwaters
have been placed slightly closer to the original coastline and as a result, a
sustainable beach has been constructed and sustained by natural processes.
The proposed openings allow a section of the waves to pass under the bridges
and shape the beaches probably into a crescent shape as shown below.

Once the section of the wave has passed through the opening it stars to spread
out as the ends collapse and as a result the crest height of the wave will
decrease and the wave have less energy /m.
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The openings shown on the sketch are indicative and the whole system should
be subject to a 3D hydrodynamic modelling exercise by a specialist organisation
such as HR Wallingford using a Mike 21 suite of computer models.
The aim would be to allow the majority of the beach to be covered on a monthly
basis during spring tides.
At Sidmouth, some 14 miles north east of THE Beach, the local authority has
constructed two, strategically positioned offshore breakwaters that have been
designed using hydrodynamic modelling and which have resulted in beach
generation as can be seen in the images below.

Accretion of beach
sand in the shadow
of the breakwaters

Sidmouth west beach
Potential advantages of the proposal
By allowing the sea to impact on the beaches the following advantages can be
realised:
1. THE Beach provides a natural facility for the local population and are a major
tourist attraction bringing revenue into the area that will be maintained.
2. With careful design a healthy and stable beach structure can be achieved.
3. The protected area will provide sheltered waters that will be safer for beach
users swimmers even during moderate weather conditions.
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4. The rubble mound breakwater will provide excellent habitat for marine
creatures and plants.
5. Access to a footpath on the crest on the seaward side of the structures will
create excellent leisure opportunities for individuals including walkers,
cyclists, bird spotters and sea anglers.
Improved safety
The sketch shows the location of the callouts undertaken by Teignmouth RNLI
over the last 25 years.
During this period, the lifeboat was launched
1141 times with 77 specifically for the area in
the sketch.
Whilst the sketch includes Teignmouth Town
beach, many of the locations are in the area
affected by the new railway alignment.
It is thought that the new protection to THE
Beach that will be offered from the proposed
structure will offer will reduce the number of
call outs to this location.

Opportunities for Network Rail
Despite undertaking the usual rounds of public consultation, the current scheme
appears to completely cover the existing beaches.
The loss of this resource is causing much distress in the local communities of
Teignmouth and Holcombe.
By undertaking to amend the proposed design in line with the proposals given
above, the following opportunities will be realised by Network Rail:
1. The provision of safer, stable beaches with improved environmental aspects
will turn a potentially confrontational situation to one where the local
community welcomes and supports the new project.
2. The new structure and associated beaches will from a focus for tourists to
visit and use the new facilities of footpaths and beaches.
3. The new design will be eligible for recognition by national and international
professional and environmental bodies leading to awards for excellence.
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6. Summary
The realignment of the permanent way between Parson’s Tunnel and
Teignmouth and the stabilisation of sections of the cliff face have been
identified as an important project to guarantee the operational safety of the
railway at the base of the cliffs and the housing and infrastructure on top of the
cliffs.
The proposed loss of their beaches is causing serious concern in the
communities of Teignmouth and Holcombe.
By reviewing the design to allow seawater to pass onto the beaches through
bridges introduced onto the beaches natural forces will be mobilised and
controlled that will provide safe, stable and healthy beaches that will be seen as
a major improvement to the existing asset.
Adopting modifications in line with the ideas presented in this report will move
Network Rail from a confrontational situation to one where the local
communities welcome and actively support the proposed changes with the
added advantage of national recognition for a design that improves both the
safety and environmental conditions THE Beach can provide.
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Appendix A
About the writer
This document has been compiled by Andrew Burgess BSc C.Eng MICE in conjunction
with and on behalf of the two groups of residents of Holcombe and Teignmouth.
Both groups are extremely concerned over the potential loss of their local beaches
that will result if the current scheme for the diversion of the rail link at Est Cliff cay
is adopted.
Andrew brings an extensive knowledge of maritime civil engineering to the group
and has explained, in lay terms, the more technical engineering aspects of the
project to the group.
Andrew graduated with a degree in Civil Engineering from the University of Salford in
July 1973 and in October this year received a 50 year membership certification
from the Institution.
Some 37 years of almost 44 years professional experience has been spent overseas
and most of his career has been spent working with international consulting
companies and client organisations on the project management for design
management and on-site construction supervision of major projects which have
included:
•

large dredging and reclamation projects

•

major port works and associated infrastructure

•

shipyards

•

large innovative projects in the Middle East including the Palm
Islands

•

highways in South China

•

feasibility studies

•

master planning

•

numerical modelling studies of marine hydrodynamic systems

•

a power station in Cyprus and

•

a major bypass project for the A6 in north Derbyshire

He is currently living with his wife Sally in Shaldon, Devon and is providing his
services to the resident groups on a voluntary basis.
A full CV is available on request.
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