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1. Introduction
1.1

As part of the Cycle Safety and Integration (CSI) Designated Funds programme, CORMAC
Solutions Ltd is developing options for a new commuting and leisure route for pedestrians,
equestrians and cyclists connecting St. Newlyn East and Carland Cross in Cornwall. The
proposed route will be a mixture of new on-carriageway and off-carriageway route making use
of the existing carriageway and existing off-carriageway routes along private farm tracks and
tracks within the windfarm. At present, cyclists utilise on-road routes but the proposed
scheme will offer a safe, convenient and partly off-road or on-road route on less busy roads.

1.2

Along the proposed route, a bridge is required to provide access for pedestrians, cyclists and
equestrians over a stream, a tributary of River Gannel, between Halt Road and Lappa Valley
steam railway tracks.

1.3

There is an existing pedestrian bridge that serves as a crossing for pedestrians over the
stream; however it is substandard to accommodate cyclists and equestrians. The existing
footpath on the approaches to bridge is signed as public footpath although across a private
land.

1.4

AECOM was commissioned by CORMAC Solutions Ltd to undertake a high level
feasibility/options study focusing on the non-motorised users (NMU) bridge to allow
pedestrians, cyclists and equestrians to safely cross the stream.

1.5

This memorandum presents concept designs produced by AECOM considering the key
aspects, i.e. constructability, suitability for intended use, maintenance, cost and Health, Safety
and Environment risks.
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2. Site Information
Location
2.1

The existing structure is located in Metha Wood, Newquay, St Newlyn East, Cornwall.
Ordinance Survey (OS) reference is E183709 N055555.

St Newlyn East
Existing Structure

Carland Cross

Halt Road

Existing Bridge

NW access footpath

SE access footpath

Figure 1: Location plan
Reference: Ordnance Survey mapping with the permission of Ordnance Survey on behalf of the Controller of Her Majesty’s Stationery Office, © Crown Copyright and Database
Rights 2019, License Number 100049047
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The site is located in a rural area with limited access and crosses a tributary stream of River
Gannel. There are currently two access points to the structure. The NW access (See Figure 2a
& 2b) is more suitable for use during construction than the SE access (See Figure 3) due to
the flat terrain and shorter distance to a road.

Figure 2a: NW road

2.3

The current NW footway access from the nearest road is very narrow and will restrict vehicle
access. It is approximately 70m long. The footway shall be widened to a minimum 3m wide
track to allow for equestrian use and involves clearing some vegetation. It is envisaged that
this route will be developed to allow for access of service vehicles to the bridge.

Figure 2b: NW access footpath
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Figure 3: SE access footpath

Existing Bridge
2.4

The existing bridge is a two-span continuous structure made of steel longitudinal edge
beams and transverse members spanning between them and supporting a concrete deck
slab. The substructure comprises a central steel pier and two mass concrete abutments. The
bridge deck is fitted with Kee Klamp galvanised steel handrails.

2.5

The total length of the bridge is approximately 9m with an overall construction width of 0.75m.
The bridge has clear headroom of approximately 2m from the stream bed to its deck soffit.

Figure 4: General view of the existing bridge

2.6

The bridge steel components exhibit moderate to severe corrosion and resulted in general
loss of sections.
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Environment
2.7

When considering options for the replacement of the current structure and the design of a
new structure, an environmentally friendly solution shall be considered.

2.8

Flood Risk Assessment will be carried out and the outcome shall be used to derive and agree
the bridge span with the Environment Agency (EA).

2.9

It is anticipated that there will be environmental issues specific to the construction or
widening of the bridge that will arise during execution of the works requiring EA approval.
Hence, EA will need to be consulted after the best viable option is identified and prior to
commencing the detailed design. Any support from the watercourse bed for the bridge
construction will potentially require Land Drainage consent under Section 23 of Land
Drainage Act 1991.

2.10 Ecological survey is required to confirm a suitable approach for current flora and fauna at the
bridge location. Tree survey may be required if any of the trees in the vicinity of the existing
structure are required to be retained.

Tree adjacent to
the bridge

Figure 5: View of the SE end approach to the bridge

2.11 All bat species are fully protected by UK and European legislation. As such it is an offence to
capture, injure or kill a bat; intentionally or recklessly disturb a bat in its roost; damage or
destroy a breeding or roosting site, irrespective of whether or not the bats are present at the
time the work is undertaken; intentionally or recklessly obstruct access to a bat roost. Hence,
it is recommended to undertake a survey to check for the presence of bats before
proceeding with the works to ensure that the bridge is not used by bats as a breeding or
roosting site. Mitigation is likely to be required if a roost is found on site that will be disturbed
due to potential future developments. If disturbance of roosting bats or destruction of roosts
would occur a Natural England mitigation licence would be required.
2.12 The watercourse may also be used by protected species such as otters and water voles.
These mammals are fully protected under the Wildlife and Countryside Act 1981 (as
amended), and otters are further protected under the Habitats Directive as implemented by
the Conservation of Natural Habitats & Regulations 1994. It is an offence to intentionally
injure, kill or take an otter or water vole, or to intentionally or recklessly damage or obstruct
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access to their places of shelter or protection, or to disturb them whilst they are using such a
place. Hence, it is recommended to check for the presence of protected species before
undertaking any site work.
2.13 Badgers are protected under Protection of Badgers Act 1992. Work within approximately 30m
of an occupied sett should be avoided if possible. Where required, licences for development
activities involving disturbance or sett interference or closure are issued by Natural England
(NE) Licences are normally not granted from December to June inclusive because cubs may
be present within setts.
2.14 Great crested newts are protected under Conservation of Habitats and Species Regulations
2010 (as amended) Reg. 41 and under The Wildlife and Countryside Act 1981 (as amended).
Four visits are required to confirm presence or absence of great crested newts within the
water bodies between March and June. If any are recorded, two further visits are required to
assess population size. This survey need to be undertaken prior to undertaking any
construction activity on site.

Ground condition
2.15 The ground is likely to be formed of Alluvium & Head over Mudstone, based on the data from
the British Geological Society (BGS) mapping. However, there is not enough information as to
confirm the thickness of Alluvium or Head. This will need to be confirmed through proposed
geotechnical investigations and shall be taken into account during the preliminary design
stage to develop the design Approval in Principle (AiP) document.

Land Ownership
2.16 Trewithen Estate holds the freehold of the off-road section of the route where the existing
bridge is located. It is envisaged that Trewithen Estate is in favour of a permissive lease
agreement including annual fees.

3. Design Considerations
Loading Requirements
3.1

The new footbridge structure or widening of the existing structure shall be designed to carry a
5kN/m2 nominal pedestrian live loading and a 10kN concentrated loading applied onto its
footway in accordance with BS EN 1991-2:2003.

Dimensional Requirements
3.2

Footway clear width shall be minimum 3.5m in accordance with BD 29/17 to cater for an
unsegregated pedestrian, cyclist and equestrian use. The minimum clearance over the
footway shall not be less than 3.7m to allow passage of mounted equestrians. This clearance
can however be relaxed to 2.7m if appropriate provision for dismounting of equestrians are in
place.

3.3

The approaches on either side of the bridge shall be no steeper than 1 in 20 in accordance
with BD 29/17.
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Disruption during construction
3.4

Consideration to the effect of a temporary closure or diversion of the bridge on the local
amenities (e.g. Lappa Valley Steam Railway) will also be required. It is noted that the existing
bridge is not too often used by pedestrians. Nonetheless it would be desirable to programme
works on weekdays, avoiding weekends and bank and school holidays to minimise any impact
on leisure commuters and tourists.

Maintenance and durability
3.5

Depending on the form of construction adopted and the type of materials used in the
construction of the footbridge some options will require less ongoing maintenance than
others and therefore less future disruption of the route.

3.6

In view of the location of the structure, options will be developed with a view to reduce future
maintenance needs. In some options, this may lead to higher construction cost but lower
whole life cost. These aspects will be considered in developing the options and the Client
appraised accordingly to decide on the best option to be taken forward for implementation.

3.7

For concrete structures, the use of de-icing salt and ingress of water through the deck can
cause chloride attack, resulting in corrosion of reinforcement and spalling of the concrete.
Environmental attack can cause carbonation of concrete, which may also result in corrosion
of reinforcement. The use of corrosion inhibitors and/or the specification of concrete with a
significant proportion of ground granulated blast-furnace slag can improve the durability of
the concrete and minimise maintenance requirements.

3.8

Steel structures will need to be protected to prevent them from corroding. Modern protective
(paint) systems will have a lifespan of over 20 years to major maintenance. This period can be
extended through careful design detailing to prevent water ponding on steelwork and prevent
from chloride laden water from de-icing salts reaching the steelwork. If used in appropriate
circumstances, weather resistant steel can provide a structure of long term durability without
the need to paint it.

3.9

All structural elements shall have sufficient durability, to achieve a design working life of 120
years, in accordance with the requirements of BS EN 1990, taking due recognition of the
environmental exposure class and consequence class in accordance with Annex B of BS EN
1990:2002+A1:2005.

Environment and Sustainability
3.10 Any new bridge or refurbishment and widening of the existing bridge will need to be
sympathetic with the local environment and shall aim to reduce any adverse impacts on local
flora and fauna.
3.11 If the new bridge option is finally pursued then consideration shall be given to designing it as a
single span structure to avoid the construction of a central pier at the middle of the stream
underneath. This will avoid any impact of the current flow of the stream during construction
and improves the linear waterway of the constructed structure.
3.12 Any construction either widening of the existing structure or a new structure will encompass
activities over a watercourse. It would be necessary to obtain consent from the EA. Care
should be taken to avoid pollution of the watercourse during the bridge works. Appropriate
measures shall be planned to prevent pollution in liaison with the EA, to secure any necessary
approvals in advance to the commencement of site works. Satisfying the requirements from

Memorandum
CSI WP-2: St Newlyn East to Carland Cross

DRAFT

the EA may have significant impact on the overall project cost, which cannot be ascertained
at this stage.
3.13 If water voles, badgers, newts and/or otters are present, the potential impact of the proposed
works on the species and their habitat must be assessed and appropriate mitigation
measures in place prior to the commencement of works. It should also be ensured that
measures are in place to rescue any trapped fish if necessary during any site works.
3.14 If the site is known or discovered to be in use by bats, Natural England must be consulted
before any work is undertaken.
3.15 Any new construction project uses significant quantities of materials such as steel and
concrete, which have high demands of raw materials and energy in their manufacture,
fabrication and transport. The use of these materials is a significant contributor to
greenhouse gas and CO2 emissions. While the use of steel and concrete cannot be avoided in
the construction of the project their impacts on sustainability can be managed at the detailed
design stage through efficient design and appropriate specification, and through
procurement and construction.

4. Concept Design Options
General
4.1

To meet the footbridge design standards, the existing footbridge must either be renovated
and widened or completely replaced.

4.2

The proposed concept designs must comply within BD29/17 – “Design Criteria for
Footbridges”.

4.3

For the purpose of this study, the bridge span will be considered as 15m. This shall be
confirmed in the next stage in agreement with the Environment Agency on completion of the
Flood Risk Assessment.

4.4

The bridge options considered in this study will primarily focus on different bridge deck
concepts. The remaining bridge elements such as abutments, parapets and surfacing will be
discussed broadly as deck design dependent options.

4.5

This study will discuss key aspects of the concept design options under consideration
including constructability, suitability for intended use, cost and Health, Safety and
Environment risks.

Option A: Widening and Refurbishing Existing
Deck
4.6

The first option in any options study is considering “no change”. The existing bridge is
considered as substandard to BD29/17 for pedestrian, cyclist and equestrian use for the
following reasons:
-

Footway width is less than the 3.5m required. (See Figure 6).

-

Parapet height is less than 1.8m.
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The parapets are effectively hand rails and are non-compliant to current standards even for
pedestrian use.

Figure 6: General view over the existing bridge

4.7

Another option typically considered in an option study is to undertake works to an existing
structure in order to make it meet current design requirements. In the case of this bridge,
significant widening of the deck will be required to meet the required standards.

4.8

Widening the existing structure is inefficient as the existing structural elements need
renovation anyways. Additionally, widening such a small structure is more expensive than
replacing it with a new structure and difficult to ensure a life of 120 years for the entire
structure.

4.9

Finally, widening the existing structure does not have significant benefits. Replacing the
existing bridge provides an opportunity to improve the design and its appearance. The
proposed deck should be designed as a single span to eliminate the need for a pier in the
watercourse.

4.10 In the light of the above the option to widen and refurbish the existing structure is discounted
at an early stage and not considered for comparison with other options.

Option B: Timber Deck
4.11 The appearance of a timber made bridge will visually blend in with the surrounding natural
environment better than those made of other materials. Timber truss or dowel laminated
bridges are a feasible solution in single spans of up to 20m.
4.12 As opposed to a truss footbridge (Figure 11), where the primary structural elements are raised
typically to parapet level, the primary structural members of a dowel laminated bridge are
hidden below the deck (See Figures 7 & 8). The parapet panel required for equestrian parapets
will consist of a solid infill kicker rail at the base of the parapet.
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4.13 This bridge deck allows meeting the gradient requirement of BD29/17 through the use of
non-cambered elevation profiles. The use of a cambered vertical alignment may bring about
structural and aesthetical benefits however will require a Departure from Standard BD29/17 if
a steeper gradient than 1:20 is adopted.
4.14 A dowel laminated bridge can be assembled from much smaller structural timber
components to tailored deck dimensions representing a fit-for-purpose solution. This feature
results in reduced environmental impact.
4.15 The use of site assembly construction also results in reduced transportation and erection
requirements. In the other hand, this type of construction entails a large amount of site work
requiring the installation of scaffold and a crash deck in the waterbody, for which approval
from the Environmental Agency would be required. A solid Health & Safety and environmental
risk management will be required.
4.16 This form of construction would involve reduced vegetation clearance and widening of
accesses to allow transportation of bridge components and plant to site. This must be agreed
with the Environment Agency at an early stage.
4.17 Timber is a biodegradable construction material. It is especially vulnerable to fungal and
bacterial attack when in a natural setting and should ideally be isolated from the water to
prevent rotting. Durability issues will lead frequent inspections and greater maintenance,
which will result in significant whole-life cost. On these grounds the timber deck option will no
longer be considered.

Figure 7: General elevation of a timber dowel
laminated bridge

Figure 8: General elevation of a timber truss
bridge

Option C: Steel Modular Deck
4.18 Modular bridges are also referred to as “Bailey” bridges. This type of deck construction is fast
and simple to construct and makes it suitable both as a permanent and temporary solution.
4.19 This construction form represents a highly versatile solution since it can withstand traffic
loading whilst allowing future disassembly and relocation.
4.20 The deck comprises a U-frame with the two steel trusses acting as the primary structural
members. The trusses will rise significantly above the deck level and opaque timber infill
panels can be installed covering the space between truss plates to make this serve as a
parapet. As the truss rises approximately 1.6m above the deck level an additional 200mm
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extension will be required to be added on top of the truss in order to meet the requirements in
BD29/17 for bridges for pedestrian, cyclist and equestrian use.
4.21 This bridge deck allows for flat surfacing which easily meets the gradient requirement of
BD29/17 (See Figures 9 & 10).
4.22 Bailey bridges come in standard sizes. The clear width of the narrowest deck meeting the
standard is 4.2m and will result in an overall width of 6m, approximately. As a result, this form
of construction will require wider abutments than other bridge options.
4.23 The structure can be erected either by launching the entire deck from one of the
embankments into its final position or by lifting. Modular decks consist of small, easy to
transport components hence erection by lifting can be undertaken using 650kg lifting
equipment.
4.24 Significant vegetation clearance and widening of accesses will be required to enable
transportation of the components in flat-bed trucks and assembly in the vicinity of the bridge
final location. This must be agreed with the Environment Agency at an early stage of the
project. Assembly involves on-site bolting only for all connections and welding is avoided.
4.25 All structural components are galvanised in accordance with BS5493 and BS EN 1461 which
gives the steel protection for approximately 30 years.
4.26 Future inspection of the structure will require access to the underside of the deck which can
be undertaken on foot from the river bed at dry times. The truss elements will be easy to
inspect from the topside unless the trusses are cladded. Since the Bailey bridge can
accommodate traffic loading, maintenance vehicle can be allowed on the bridge. However,
this will be dependent on the approach access to the bridge.
4.27 Aesthetically, this form of structure does not blend in a natural environment. Also its deck
construction may be noisy upon passage of equestrian users. This can be mitigated by fitting
the deck with rubber equestrian mats.
4.28 The bridge is estimated to weigh approximately 18 tonnes. The design and manufacturing
cost of the deck alone is estimated as £58,000 excluding installation.

Figure 9: General elevation of a Bailey bridge
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Option D: Steel Truss Deck
4.29 The primary structural element consist of 2No Vierendeel trusses carrying secondary
transverse steel elements which in turn carry tertiary steel plates supporting superimposed
dead loading and live loading from the deck.
4.30 The deck comprises a U-frame with the two Vierendeel steel trusses acting as the primary
structural members. The trusses carry secondary transverse steel elements which in turn
carry tertiary steel plates supporting superimposed dead loading and live loading from the
deck. The deck can be fabricated with a clear with of 3.5m between parapets to suit the
cross-section requirements in BD29/17. 1.8m high parapets will be provided at both deck
edges to provide the appropriate level of protection to pedestrian, cyclist and equestrian
users. The Vierendeel truss can act as a parapet with gaps between the vertical members are
infilled by metallic vertical and horizontal parapet members.
4.31 The Vierendeel trusses are elevated above the deck level. This means that although the truss
can be a relatively deep section, there is no significant reduction in headroom below the
bridge. The moderate pre-camber to the trusses provides structural benefits whilst ensuring
compliance with the vertical alignment requirements in BD29/17.
4.32 The structure would be pre-assembled from spliced sections in the proximity to the bridge
final location and then erected using light lifting equipment. A level of hard standing will be
required adjacent to the site to enable these activities. Vegetation clearance and widening of
accesses will be required to allow transportation of the bridge components, preassembly and
craneage operations. This must be agreed with the Environment Agency at an early stage of
the project.
4.33 This type of construction encompasses moderate amount of site work and requires the
installation of scaffold and a crash deck in the waterbody, for which approval from the
Environment Agency would be required including management of Health & Safety and
Environmental risks.
4.34 Unlike the Bailey bridge, this form of construction will be designed to support pedestrian,
cyclist and equestrian loading only. This results in Vierendeel trusses being much lighter (circa
13 tonnes) than those of a modular deck bridge and requiring lighter lifting equipment than
that used in the construction of Bailey bridges.
4.35 Assembly does not involve on-site welding. All site connections are bolted. Parapet infills can
be added once the bridge deck is placed in the final location to support use of lighter cranes.
4.36 All structural components are protected by a paintwork (HA Type II protective system). Colour
need to be agreed with Client and EA at a later date. However, it is envisaged that shades of
green could be the preferred choice.
4.37 Future inspection of the structure will require access to the underside of the deck which can
be undertaken on foot from the river bed at dry times. The truss elements will be easy to
inspect from the footbridge topside unless the trusses are cladded.
4.38 This deck construction may be noisy upon passage of equestrian users. This can be
mitigated by fitting the deck with rubber equestrian mats.
4.39 This construction form has thin deck plates below the surfacing which can give a simplistic
look. However the colour of the deck need to be agreed that will blend in with the
environment.
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Figure 12: General view over a Vierendeel truss deck
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Option E: Steel/timber Combined Deck
4.40 Improved appearance can be achieved by concealing the steel superstructure with timber.
Figure 13 shows an example of steel girder bridge deck clad in timber.
4.41 The solution can be applied to different deck forms and its advantages and disadvantages are
similar to those discussed for Option D: Vierendeel Steel Truss.
4.42 While the cost depends on the number on the deck type and number of splices required to
facilitate transport to site, a steel/timber combined footbridge made of steel girders would
have a slightly lower cost than Option D: Vierendeel Steel Truss where same dimensions and
constraints being considered.

Figure 13: General view over a footbridge on steel/timber combination

Option F: Fibre Reinforced Polymer Bridge
4.43 Fibre-reinforced polymer (FRP) bridge members are fabricated from resins (commonly
referred to as polymers) and reinforced with fibres of materials (e.g. fiberglass, carbon fibre)
with tensile and bending strengths comparable to those of steel or concrete.
4.44 FRP materials are lightweight and durable. Common shapes match those of the rolled steel
materials used for bridge components, such as tubes, channels and angles. Other
advantages of using composites in bridge applications include high strength/high stiffness,
resistance to corrosion and fast, easy installation.
4.45 FRP bridge cost about as much as equivalent unpainted steel bridge and almost twice as
much as a timber bridge. Cost for a remote bridge is very difficult to compare because
installation costs can be as high as 50 to 70 percent of the bridge’s total cost. Maintenance
cost for a FRP bridge can be less than the maintenance cost for steel or timber bridge owing
to its very little maintenance requirement over the design life. A whole-life costing exercise will
however be required to confirm the total cost of this solution over the structure lifecycle.
4.46 For the site location, a 3.5m wide bridge deck made of FRP girders is proposed (See Figures
14 & 15) and treated with a slip resistant epoxy coating. 1.8m high galvanised steel parapets

Memorandum
CSI WP-2: St Newlyn East to Carland Cross

DRAFT

with infill mesh will be installed on site. The deck will be produced to a vertical radius of 120m
to ensure adequate water run off whilst meeting the gradient requirements in BD29/17.
4.47 The bridge will be designed to withstand actions from pedestrian, cyclists and equestrian
users only to keep the total deck weight below 10 tonnes.
4.48 The bridge will be supplied to site in a lorry and then erected into its final location using
suitable lifting equipment. This will require significant vegetation clearance and widening of
the accesses to the bridge. This must be agreed with the Environment Agency at an early
stage of the project.
4.49 Installation of the parapets can be done on site once the bridge deck has been installed. This
methodology will minimise Health & Safety and Environmental risks. However, erection is a
high risk activity that will need careful planning.
4.50 Future inspection of the structure will require access to the underside of the deck which can
be undertaken on foot from the river bed at dry times.
4.51 The FRP deck can be formed into any shape and colorants can be added to allow the
structures to blend with most landscapes. The use of composites eliminates any potential
environmental impacts of treated wood or galvanized steel used in riparian environments.

Figure 14: General elevation of a FRP deck footbridge

Figure 15: General view over a FRP deck footbridge
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5. Appraisal of Deck Options
Deck Option

C

D

E

F

Construction Type

Steel modular deck

Vierendeel steel truss

Steel/timber combined deck

Fibre reinforced polymer bridge

Suitability for Users

Meet and exceed the
requirements in BD29/17.
Can support traffic loading.

Very popular option for bridleway
bridges of 15m span. Available in the
exact dimensions to meet BD29/17
requirements.
Use of cambered profile is
conditional to TAA approval.

Popular option for bridleway
bridges. Available in the exact
dimensions to meet BD29/17
requirements.

Popular option for bridleway
bridges. Available in the exact
dimensions to meet BD29/17
requirements.

Buildability

The deck is a standard design
so requires least consulting.
The main challenge is
providing access to the lorrymounted trains.

The trusses can be spliced to allow
for access to a space restricted
environment.
Site work involves pre-assembly,
truss erection and installation of both
parapets and deck.

The girders can be spliced to allow
for access to a space restricted
environment.
Site work involves pre-assembly,
girder erection and installation of
both parapets and deck.

The deck is supplied in a lorry.
Site work is limited to deck
erection and installation of
parapets.

Cost (inclusive of
substructure and
erection)

£95,000

£90,000

£85,000

£105,000

Environment

Heaviest of the deck solutions,
involves significant widening of
access routes and
conditioning of hard standing.
This bridge will be the largest
and therefore have the largest
visual impact.

Hard standing needs to be made
available for pre-assembly and final
erection.
Involves working in the watercourse.
Moderate visual impact.

Hard standing needs to be made
available for pre-assembly and final
erection.
Involves working in the
watercourse.
Lowest visual impact.

While this is the lightest of the
deck solutions, would require
widening of access routes and
conditioning of hard standing.
No works over the watercourse.
Moderate visual impact.
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Deck Option

C

D

E

F

Durability and
Maintenance

All the structural elements are
standard and should therefore
be easy to inspect and
maintain. Steel to be treated to
prevent corrosion.

All the structural elements are
standard and should therefore be
easy to inspect and maintain. Steel to
be treated to prevent corrosion.

All the structural elements are
concealed behind timber; this will
result in difficult inspection and
maintenance.

FRP is the most durable of the
materials considered; requires
little or no maintenance.

Memorandum
CSI WP-2: St Newlyn East to Carland Cross

DRAFT

6. Substructure Options
6.1

The current structure has two spans and supported on two abutments and a centre pier.
There are no details for the existing abutments and they appear to be buried and likely to
consist of mass concrete. The central pier consists of a cylindrical hollow section steel
section and is supported at approximately the centre of the river.

6.2

The pier is designed for a lighter bridge than the proposed deck options and is generally in a
poor condition. The pier foundations are not exposed either. Hence it is recommended to
remove the pier and select a single span deck option.

6.3

The existing abutments are designed to withstand a much lighter weight and more narrow
structure. It is recommended to reconstruct the abutments as gravity type or conventional
cantilever wall type abutments.

Option A: Gravity Type Abutments
6.4

Gravity abutments can have a sloping concrete section in the direction of the river. There are
advantages and disadvantages to this design detail. The purpose of this slope is to absorb
the water flow to reduce the risk of undermining scour below the abutments. However, the
slope allows for water to travel closer to the abutment bearing shelves. In the case of a river,
the risk of scour weighs more as a factor since the water from the river is not as corrosive as
salt water.

6.5

This type of abutment can be constructed from mass concrete or masonry. This abutment is
more suitable to be constructed in-situ concrete due to the limited machinery access. It must
be constructed during a dry river period and the in-situ concrete should be allowed to harden
in a dry condition. River isolation may be required to construct the abutment which may have
some ecological effect and require approval from Environment Agency.

6.6

Concrete is generally a durable material as water generally allows the concrete to harden over
time. Using an unreinforced concrete abutment is favourable to avoid any corrosion issues
which can lead to cracking and spalling damage.

Option B: Cantilever Type Abutments
6.7

Cantilever abutments are the most typical abutment design and usually consist of flat wall.
These abutments require deeper and more spread foundations to resist the scour effect. The
foundations are a separate structural element. This method will allow less water to the
abutment bearing shelf as the exposed wall is vertical.

6.8

An advantage of this option is that construction will be further away from the river and
therefore have no effect in the width of the watercourse. This type of construction must have
a reinforced concrete construction which is vulnerable to corrosion and can lead to cracks
and spalling damage from reinforcement expansion.

6.9

This abutment should require less material but will require wider and deeper foundations.

6.10 This option may require wing walls but can be designed to be parallel to the bridge deck to
minimise land take.
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7. Other Design Elements
7.1

The parapets should not be higher than the specified requirement of 1.8m so the bridge has
minimal visual impact. They should meet BD29 and TD19 requirements. The parapet should
be opaque to meet the standards for equestrians.

7.2

The weight and aesthetic appearance is also a parameter to consider when selecting the
parapet. Deck options with raised trusses may be modified so that the truss also serves as a
parapet. This may reduce the parapet cost.

7.3

Parapets can be manually installed as smaller segments after the construction of the bridge
deck.

7.4

For the cambered deck concept designs, consideration must be taken to the gradient of the
bridleway. According to BD29/07, where the vertical alignment is steeper than 1in 20 then
agreement must be sought from the overseeing organisation. The decision should be made
with due consideration to accessibility.

8. Discussion
8.1

Deck Option A: Widening or refurbishment existing deck is the most expensive and complex
option among the considered. It does not have any environmental or functional advantages
over any of the other options. Based on it providing the least value in return for the high
investment required for its implementation this option will no longer be considered.

8.2

Deck Option B: Timber deck has onerous durability issues and involves a large amount of
workmanship and future maintenance and hence expensive in terms of whole life cost. The
option is discarded on these grounds.

8.3

Deck Option C: Steel modular deck provides an unduly large structure for the desired
purpose. The structure is heavy and requires extensive works to be made both to the bridge
access and the embankments and poses a significant visual impact. Therefore it is
recommended that this option will be no longer pursued.

8.4

Deck Options D & E involve the construction of a steel deck. In both cases widening of
accesses and conditioning of a hard standing will be required; also work from the
watercourse. A balance between conditioning routes to facilitate the transportation of large
sections of the superstructure and the use of workmanship for deck construction will need to
be sought in order to optimise cost, risk and environmental impact.

8.5

Deck Option E: Timber/Steel combined deck has the lowest visual impact and is potentially
the most cost-effective of the options under consideration.

8.6

Deck Option F: Fibre reinforced polymer bridge is anticipated to involve the greatest upfront
cost, however due to durable nature of FRP it is likely that this investment will be outweighed
by a reduction in maintenance cost over the whole-life of the structure. Due to its light weight
(6t excluding parapets) this option allows the entire deck to be erected into its final position
from a lorry, drastically reducing the need for site work and its associated risk. If the bridge
approach from the nearest road is made good to support construction vehicle, then this
solution has potential to realise further savings and accelerate the construction programme
substantially.
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8.7

The selection of a deck option is principally dependent on the available budget for
construction of the entire scheme. It is envisaged that this decision will be made by the Client
once the indicative cost of construction of the entire route is developed. However, it is
recommended to choose an option that can lower the maintenance requirement i.e Option F.

8.8

The selection of a substructure option is primarily dependent on the buildability limited by the
access constraints of construction vehicles. It is not dependent on the deck option selected.
It is envisaged that the form of the substructure will not have a determinant effect in the final
price of the structures scheme.

9. Cost Estimation
9.1

Approximate cost of Option E – which is representative of the approximate cost of the
structures scheme – will be around £135,000. The cost includes preliminary and design costs
which are assumed as 25% and 20% respectively of the works cost. It should be noted that
the estimated cost excludes the costs of the following items:
· Access during construction
· Traffic management
· Services diversion
· Land acquisition

9.2

Details of the cost estimate are as shown below:
Item

Cost

Foundations and Civils Works (substructure, foundations and
retaining walls, embankments)

£20,000

Steel Superstructure (simply supported single span deck)

£70,000

Preliminary Costs (25%)

£22,500

Design Fee (20%)

£22,500

Total
Bridge Accesses,
Acquisition Costs

£135,000
Pedestrian

Risk / Contingency

Management

and

Land

Unknown

Not Assessed

9.3

This cost has been estimated using the Spon’s Civil Engineering and Highways Works Price
Book dated 2019 and edited by AECOM based on the cost supplied by a manufacturer of
footbridges.

9.4

All prices are exclusive of VAT.
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10.Risks
10.1 Working adjacent to a public footway and Lappa Valley Steam trains – protection of
workforce; protection of travelling public from construction activities.
10.2 Ground conditions – Geotechnical investigation to be undertaken prior to undertaking
detailed design.
10.3 Impact on ecology and any flora/fauna present in the proximity to the site. Pollution of
watercourses.
10.4 Ground stability under construction loading especially crane loading during bridge deck
installation.
10.5 Access and embankment improvement to cater for construction vehicles.
10.6 Impact on the watercourse during construction. This will involve obtaining permits from the
Environment Agency that may entail unanticipated costs.

11.Opportunities
11.1 Improving the approach access to the bridge will help reduce risks during construction. It will
also bring about the opportunity to improve the aesthetics of the area to the users.
11.2 The use of lightweight superstructure will have a positive effect not only in the bridge visual
impact but also in the cost of earthworks and substructure.
11.3 Use of FRP deck solution through slightly higher initial investment will result in whole-life
savings.
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