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1. Introduction
1.1

As part of the Cycle Safety Integration (CSI) Designated Funds programme, CORMAC
Solutions Ltd is investigating provision of an overbridge across the A30 at Chiverton Cross
roundabout between St. Agnes and Truro in Cornwall to mitigate the need for pedestrians,
equestrians and cyclists to navigate busy and dangerous routes and cross the A30
carriageway.

1.2

The A30 Chiverton Cross junction currently acts as a major barrier to walking and cycling
between communities on the north coast of Cornwall and in Truro. The proposal is for a
grade-separated facility that provides a direct and reliable crossing of the junction linking the
B3277 from St Agnes with the A390. Cyclists currently use Penstraze Lane to avoid the
Chiverton Cross roundabout to the east by cutting through the hedge bordering the Newquay
Road.

1.3

The pedestrian/cycle crossing at Chiverton Cross looks at how the route ties-in to existing
local facilities. At the northern end, the route should extend to St Agnes; at the Truro end, the
route should be consistent with and a continuation of the new facilities recently introduced at
Threemilestone. Options may be routed along the B3277, A390 or alternatives.

1.4

AECOM was commissioned by CORMAC Solutions Ltd to undertake a high-level
feasibility/options study focusing on the overbridge option only to allow pedestrians, cyclists
and equestrians to cross safely the A30 at Chiverton Cross roundabout in Cornwall.

1.5

It is envisaged that the new concept proposed by AECOM will accommodate the future road
layout and shall consider some key aspects like constructability, suitability for intended use,
cost and Health, Safety and Environment risks.
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1.6

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 Site Information

2. Site Information
Location
2.1

The Chiverton Cross Pedestrian, Cyclist and Equestrian Bridge will be located adjacent to the
existing Chiverton Cross roundabout and the Gwennap Mining District World Heritage Site
(indicated in red hatched area) and in close proximity to the Chiverton Cross post
medieval/modern well (blue dot). Both lie to the South, East of the A30 amongst the natural
embankments of the surrounding area. It is envisaged that the structure will be installed after
the A30 dualling scheme has taken place.

Figure 1: Location Plan

2.2

With this in mind, our proposal will consider the local community and provide an opportunity
to reflect the heritage of the area and the immediate surroundings.
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Proposed location of
new footbridge

Proposed location of
new footbridge

Figure 2: Existing road layout and proposed location of new footbridge
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

2.3

The site is located in a rural area and crosses/will cross the A30 carriageway.

2.4

A bund/embankment is present at the west side of the proposed structure location, which can
be used for the ramp access at this point. (see Figure 2).
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Figure 3: West access. Ramp can be positioned on the existing bund/embankment leading to the main
span. Note there is no mast present as indicated in the OS and Google maps.

Environment
2.5

When considering for options for design and installation of a new structure, an
environmentally friendly solution shall be sought.

2.6

It is anticipated that there will be environmental issues specific to the construction of the
footbridge and the adjacent ramps requiring EA approval during execution of the works.
Hence, EA will need to be consulted after the best viable option is identified and prior to
commencing the detailed design.

2.7

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 proposed
location of the structure are required to be retained.

Ground condition
2.8

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
regarding the thickness of Alluvium or Head. This will be confirmed through proposed
geotechnical investigations and shall be considered during the preliminary design stage to
develop the design Approval in Principle (AiP) document.
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3. Design Considerations
Loading Requirements
3.1

The new NMU bridge shall be designed to carry 5kN/m2 nominal live loading and a 10kN
concentrated loading in accordance with BS EN 1991-2:2003 and as specified by the British
Horse Society – “Advice on Specifications and Standards recommended for equestrian routes
in England and Wales”.

3.2

The structure will also be designed for a service vehicle, as defined by clause NA.2.38 of the
UK National Annex to BS EN 1991-2:2003. However, service vehicle can be omitted if
permanent provisions are made to prevent access of all vehicles to the NMU bridge. Such
provision needs to be reviewed at a later stage depending on the chosen form of the structure
and architectural features and their respective maintenance requirement.

3.3

The structure should satisfy the vibration serviceability requirements set out in BS EN 1991-2
its National Annex, and PD 6688-2. Susceptibility to vortex excitation, galloping, stall flutter and
classical flutter will be considered in accordance with the requirements of BS EN 1991-1-4, as
amended by the UK National Annex, and PD 6688-1-4.

3.4

Load effects affecting the final design of the new NMU bridge shall be defined during the
preliminary design stage to develop the design Approval in Principle (AiP) document for
agreement with the Technical Approval Authority.

Dimensional Requirements
3.5

Clear footway width shall be clear minimum of 3.5m in accordance with BD 29/17 to cater for
an unsegregated pedestrian, cyclist and equestrian use.

3.6

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

3.7

The height clearance under the bridge structure would need to be at least 5.7m from the
carriageway to the soffit level, in accordance with TD 27/05. After the completion of the A30
dualling scheme, the road levels will be 2m lower than the existing levels, which will provide the
desired height clearance (5.7m) under the bridge.

3.8

Minimum height clearance of 3.7m for equestrian use assuming mounted equestrians will be
maintained over the bridge in accordance with BD 29/17.

3.9

Crossfall should be between 1 and 2.5 per cent to ensure adequate drainage in accordance
with Local Transport Note 2/08. Excessive crossfall can be uncomfortable for disabled people
and hazardous in icy conditions.

Disruption during construction
3.10 Consideration to the effect of a temporary closure or diversion of the new A30 carriageway
on local amenities (e.g. Starbucks, Petrol station) will be required. It is envisaged that the main
span will be fabricated off-site and installed with the use of crane after the completion of the
A30 dualling works, thus weekend road closure for the erection of the main span will be
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required. Works could be programmed on weekends during night-time to minimise any impact
to commuters and local amenities.

Maintenance and Durability
3.11 Depending on the form of construction adopted and the materials used for construction,
some options will require less ongoing maintenance than others and therefore less future
disruption of the route.
3.12 For concrete structures, 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.
3.13 Steel structures will need to be protected against corrosion. Modern protective (paint)
systems have a life of 20 plus years to major maintenance. This period can be extended
through careful design to prevent water ponding on steelwork and prevent 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 be
painted.
3.14 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
3.15 Any new bridge will need to be sympathetic with the local environment and shall aim to reduce
an adverse impact on local flora and fauna.
3.16 New bridge option shall consider single span structure to avoid construction of central pier
support at the middle of the carriageway.
3.17 Any new construction project uses significant quantities of materials such as steel and
concrete, which have high demands on raw materials and energy in their manufacture,
fabrication and transport. The use of these materials is a significant contributor to
greenhouse gas/ CO2 emissions. While the use of steel and concrete cannot be avoided in
the construction of the project their sustainability impacts can be managed at the detailed
design stage through efficient design and appropriate specification, and through
procurement and construction.

Maintenance
3.18 Depending on the type of materials used for construction, some options will require lower
maintenance cycle than other. This will have impact on the whole life cost of the options
considered.
3.19 In view of the proposed location of the structure, options will be developed 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 in liaison with the
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Client, who will appraise them accordingly when selecting the preferred option to be taken
forward to implementation.

Departure from Standards
3.20 The impact of horse’s hooves directly on a steel deck plate creates a metallic clang which can
be alarming to the horse. It is therefore desirable to incorporate a resilient impact absorbing
surfacing layer. The need for noise attenuation is noted by Clause 10.1 of BD 29/17. Equestrian
surfacing is not covered by HA standards. Therefore, proposal to use rubber tile surfacing for a
steel bridge deck is an aspect not covered by standards.
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4. Concept Design Options
General
4.1

The proposed concept designs must comply with BD 29/17 – Design Criteria for Footbridges.

4.2

The concept design options will primarily present different concept designs for the bridge
deck in details. The remaining bridge elements such as abutments, parapets and surfacing
will be discussed more broadly as deck design dependent options.

4.3

The concept design options will discuss key aspects, i.e. constructability, suitability for
intended use, cost and Health, Safety and Environment risks.

New Concept (Option H) details
4.4

The modified option (Option H) includes a prefabricated steel footbridge over the future A30
carriageway at the south end of the existing Chiverton Cross roundabout with adjacent ramps
at either side of the span.

4.5

The main footbridge span over the A30 will be approximately 48m. The ramps located at each
end of the structure will have a total length of around 270m and will be built on natural and
existing built-up embankments. Refer to Appendix A for details of the proposed layout.

4.6

For the purpose of this study, the structure is considered to be painted steelwork. However,
options of using galvanised steel, weathering steel or stainless steel will be considered in the
Preliminary Design stage. It is envisaged that replacement of the structure is deemed cheaper
compared to repainting.

4.7

The structure is on the desire line and the position of the ramps accommodates landing to
the B3277 to the west and A390 to the east.

4.8

This concept is developed to accommodate future road layout with least impact on the traffic
during construction.

4.9

The parapet height will be at least 1.8m high above the deck, in accordance with the
requirements of TD19/06 for equestrian use.

4.10 Most of the footbridge superstructure construction will be undertaken off site and can be
installed on site with overnight/weekend closure of the A30 carriageway.
4.11 Easier approach routes for cyclists and pedestrians, as existing footpaths are integrated in
the design of the ramp landings.
4.12 Built-up and natural embankments will be used to form the east and west ramps, reducing the
cost of the structure and improving the aesthetics of the bridge.
4.13 Architectural features can be attached to the main elements of the structure improving the
aesthetics and integrating the structure to the natural environment.
4.14 Ramps and footbridge are not within the English Heritage Site, therefore less likely to affect it
during and after construction works. However, due to its proximity to Heritage sites in the
vicinity, architectural features depicting historic copper and tin mining will be included.
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4.15 Location and scale would make it a prominent and visible structure which would make it more
likely to attract local opposition. However, the form of the structure will be considered in
further detail including finish to be sympathetic with the landscape.
4.16 Land acquisition may be required.

Option H-1: Warren Steel Truss
4.17 Warren truss structure is a through truss structure with less aesthetic appeal due to the
presence of diagonal members in the elevations.
4.18 This is the most common type of truss type steel structures which allows big spans to be
accommodated.
4.19 Construction method would incorporate bridge components to be fabricated off-site and
then assembled and installed on-site with the use of crane(s). Parapets are usually attached to
the bridge structure on-site, before the installation of the bridge to the designated location.
4.20 The cost of manufacturing and installing a Warren truss spanning 48m would be
approximately £280,000-£296,000. This excludes foundations, abutments/wing walls design.
4.21 Photographs of similar steel long span footbridges are included as below for reference
visualisation. It is to be noted that the colour of the structure needs to be agreed with the
Client, Highways England and other stakeholders including Heritage England.

Figure 4: Example of Warren truss steel footbridge designed by Nusteel – Typical view of structure
elevation
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Figure 5: Example of Warren truss steel footbridge designed by Nusteel – Typical view of structure
cross section

Figure 6: Elevation view of Warren truss footbridge

Option H-2: Vierendeel Steel Truss
4.22 Vierendeel truss structure is a similar option to Warren truss but with more aesthetically
pleasing result, as diagonal members to the elevations are replaced with vertical members
only to form the structural system.
4.23 The primary structural element consists of 2 number Vierendeel trusses carrying secondary
transverse steel elements which in turn carry tertiary steel plates supporting superimposed
dead loading and live loading from the deck.
4.24 The Vierendeel trusses are elevated above the surfacing level. This means that although the
truss can be a relatively deep section, there is no significant reduction in headroom below the
bridge.
4.25 Elevated Vierendeel trusses gives the advantage of easing future inspections as most of the
primary structural element is visible within a touching distance from the top of the bridge.

Memorandum
CSI Designated Funds - St Agnes to Truro

4.26 Vierendeel trusses will be manufactured in a factory and transported to site. The entire bridge
can be assembled near the site and then lifted to its proposed location using a lorry crane.
4.27 The top chord of the trusses will be arched so that the deck cross-section will form a Usection with variable height along its span to meet the minimum headroom requirements
(3.7m) at the tie points.
4.28 The aesthetic advantage of this method is that it has thin deck plates below the surfacing
which can give it a simplistic look. The structural form resembles a bow-string /tied arch deck
and allows for clear/open elevations. In addition, the trusses can be splayed offering a more
aesthetically pleasing solution.
4.29 Vierendeel trusses are ideally manufactured with continuous beams. It is also possible to
assemble the Vierendeel trusses on site by splicing smaller sections. Special design
consideration must be considered for the joint details.
4.30 If the truss is welded steel, it can become difficult to replace small components of the truss.
4.31 This deck can be designed to meet the 3.5m surface width and the total bridge width of
approximately the same. The maximum elevation height of the truss will be approx.. 4m.
4.32 The design and manufacture cost of the deck alone is estimated in £310,000,.
4.33 Photographs of similar steel long span footbridges are included as below for reference
visualisation. It is to be noted that the colour of the structure need to be agreed with the
Client, Highways England and other stakeholders including Heritage England.

Figure 7: Example of Vierendeel truss footbridge designed by Nusteel – Typical view of structure
elevation

Option H-3: Tied Arch
4.34 These structures consist of a bridge deck suspended by cables or hangers from a large semicircular or parabolic arch.
4.35 Tied-arch bridges can be created with a single arch member, two independent arches or two
arches braced together.
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4.36 This type of structure provides a cleaner elevation that lends itself to having various design
options such as infills on the parapet.
4.37 This would be an aesthetically pleasing option as this construction form is widely used for
landmark structures.
4.38 The parabolic/circular arch can be fabricated off site and then assembled in a build area
adjacent to the final location. Once the arch is completed it can be lifted into place by a
crane. A second crane can assist in installing the bridge span sections onto the
supporting steelwork.
4.39 The design and manufacture cost of the deck alone is estimated in £350,000 - £380,000,
installation included.
4.40 Photographs of similar steel long span footbridges are included as below for reference
visualisation. It is to be noted that the colour of the structure needs to be agreed with the
Client, Highways England and other stakeholders including Heritage England.

Figure 8: Example of TiedArch steel footbridge suitable for equestrian use designed by Nusteel –
Typical view of structure elevation
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Figure 9: Example of Tied Arch steel footbridge suitable for equestrian use designed by Nusteel –
Typical view of structure elevation

Figure 10: Example of Tied Arch steel footbridge suitable for equestrian use – Typical view of
structure elevation
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Figure 11: Example of Tied Arch steel footbridge suitable for equestrian use – Typical view of
structure cross section

Figure 12: Tied Arch steel footbridge suitable for equestrian use. Example of arched footbridge
installation on site with the use of crane.
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5. Appraisal of Bridge Options
Deck Option

H-1

H-2

H-3

Construction
Type

Warren Steel Truss

Vierendeel Steel Truss

Tied Arch

Suitability for
Users

Very popular option
for pedestrian, cycle,
equestrian bridge of
up to 60m span.
Therefore, exact
BD29/17
requirements can be
met.

Very popular option for
Can meet all BD29/17
pedestrian, cycle,
requirements. Popular option
equestrian bridge of up to for landmark structures.
50m span. Therefore
exact BD29/17
requirements can be met.

Buildability

The deck is a
standard design so
requires least
consulting. However,
less aesthetically
pleasing.

The deck is a standard
design so requires least
consulting. More
aesthetically pleasing
than Warren Truss.

Cost

£280,000-£296,000,
for fabrication,
delivery to site and
erection.

£210,000-£240,000
£360,000-£380,000, for
(Nusteel)
fabrication, delivery to site
for fabrication, delivery to and erection.
site and erection.

Maintainability

All the structural
elements are standard
and should therefore
be easier to inspect
and maintain. All
structural elements
can be protected with
galvanising. Welded
sections are difficult
to replace.

All the structural
elements are standard
and should therefore be
easier to inspect and
maintain. All structural
elements can be
protected with
galvanising. Welded
sections are difficult to
replace.

A prefabricated deck can be
carried and installed on-site.
Most aesthetically pleasing
out of the 3 options
considered.

All the structural elements
are standard and should
therefore be easier to
inspect. Welded sections are
difficult to replace. If timber
finishes are attached to the
bowed chord, inspection of
the steel element
underneath will be
obstructed.
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6. Steelwork Protection Options
6.1

Galvanised steel option is discounted as it will offer only one colour choice of silver for the
proposed structure and is more expensive than painted steel. It is also envisaged that
galvanised steel is not ideal for structures designed with 120 years of working life and are
more suitable for structures with working life of 30 to 50 years.

6.2

Weather resistant steel and painted steel options are both viable for the truss options of the
structure at this location.

6.3

Weather resistant steel is a low alloy steel that forms a protective oxide film or ‘patina’ that, in a
suitable environment, seals the surface and reduces corrosion loss. Use of uncoated
weathering steel structure would be expected to give less future maintenance than a painted
steel structure. Weather resistant steel does not require repainting, which obviates the need
for road closure and provision of access.

6.4

Weather resistant steel structures are now generally preferred for steel road bridges however
discussion with the suppliers of prefabricated footbridges has shown that this is not the case
for footbridges. The steel footbridges currently being provided over roads in the UK are
frequently Warren truss or Vierendeel truss in painted steel. The reason that weather resistant
steel is not preferred for truss footbridges is that steel footbridges typically comprise
rectangular or circular steel sections which have durability and economic benefits over open
steel sections and circular and rectangular sections are not generally available. Rectangular or
circular steel section could be built up by welding plates but this would be at a very substantial
additional cost. To date the supplier had not fabricated such a structure. Noting that there is
an increasing focus on providing more durable structure with reduced need for maintenance,
it is possible that weather resistant steel sections of the sizes needed for truss footbridges
might become available in the future. The potential use of weathering steel for the footbridge
truss will be revisited at the design stage.

6.5

A stainless steel option has also been considered to reduce maintenance costs. However,
discussion with the manufacturers of steel footbridges have advised that there hasn’t been a
truss design manufactured in the UK in stainless steel for such a span as required for this
bridge. They have also advised that currently there are no sections available in stainless steel
for the hollow members that would be required for such a long span as required for this
project. Noting its benefits for durability and reduced maintenance, the potential use of
stainless steel sections for a trussed footbridge will be revisited at the design stage.

7. Substructure and Foundation Options
7.1

Bank seat abutments on piled foundations – Based on the anticipated ground conditions and
the proposed structure span, piled bank seats are considered a feasible solution to achieve
the required resistance to substructure loading and to maintain settlements within acceptable
levels. Piled foundations can be constructed from existing ground level, minimising excavation
and disposal of spoil and reducing disruption to road users. A piled solution would also
minimise the potential impact of the constriction on the nearby existing structures. However,
this needs to be further investigated through appropriate geotechnical investigations and
design.
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8. Other Design Elements
8.1

The most important considerations when selecting a design concept is to select the deck
and abutments. The remaining elements are more flexible.

8.2

The parapets should not be higher than the specified requirement of 1.8m to give the bridge a
minimal visual effect on the environment. They should meet BD29 and TD19 requirements.
The parapet should be opaque to meet the standards for equestrians. The weight and
aesthetic appearance are the other parameters to be considered when selecting the parapet.
Architectural features may also serve as parapets. This may reduce the parapet cost.

8.3

Parapets can be manually installed as smaller segments after the construction of the bridge
deck and installed on site before the erection of the main span.

8.4

Handrails shall be provided on the approach ramps and bridge, in accordance with Clauses 7.4
to 7.7 of BD 29/17.

8.5

Architectural features can be attached to the structure improving the aesthetics and
integrating the structure to the natural environment. However, the inspection of the main steel
elements underneath will be obstructed.

9. Architectural Improvement
Aim
9.1

To provide a sensitive approach that will facilitate connectivity between St. Agnes and Truro
for Pedestrians, Cyclists and Equestrians, whilst engaging the natural environment, end users
and reflecting the heritage of the surrounding areas.

9.2

The bridge, also seen as a gateway structure, will have a significant presence over the
carriageway, providing an opportunity for the county to communicate with residents and
tourists through built form – ‘for One and All’.

9.3

Our intention is to achieve this through considered landscaping for the access ramps that will
provide a buffered transition between land and bridge, whilst expressing the proposed
structure in order to reflect the industrial mining history, therefore a minimal aesthetic
embellishment will be employed, restricting the architectural façade treatment to the
structural balustrade in order to maintain a low cost approach.

9.4

Integrating our façade options to the main structure will be engineered to reduce
requirements for secondary steel, potentially fixing directly to the central spanning portion of
the structural balustrading. The main balustrade itself will extend beyond the structural bridge
and will need to incorporate the ramped approaches as required to ensure safe access and
prevent falling from height and transition to the landscaped area.

9.5

The following sections within this report explore how these design aims might be realised.
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Material Palette
9.6

Choice of material for the suggested architectural façade options is essential in achieving a
positive interaction with the surrounding landscape and also ensuring longevity of
appearance and low maintenance requirements.

9.7

Below are a variety of example materials executed in different ways, which could be applied to
the main structure to achieve these requirements:

Precast concrete

Timber

Perforated aluminium

Stainless steel mesh

Aluminium screen

Glass reinforce concrete

Paint
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Material performance
9.8

In the table below, we provide a high-level analysis of potential materials to assess their
performance for the architectural cladding, ranking against each category as:
·

Red – Poor performance

·

Amber – Acceptable performance

·

Green – Excellent performance.

Recommended materials
9.9

Based on the analysis above it is our opinion that the following three materials are most
suitable for the façade applications:

9.10 On this basis we have developed concept design options for the three identified structural
bridge solutions, providing a number of options for each.
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10.Architectural Features
Ramps
10.1 As suggested previously the overall development of the Chiverton Cross Bridge will
incorporate both the main structural crossing, but also the extensive ramping that leads up to
and provides access. A potential alignment is indicated below with a suggested expanse of
additional landscaping that needs to be considered to ensure the bridge is tethered to its
surrounding landscape.

The example (left) provides an
indication of how this might be
achieved through terraced planting
over the access ramp
embankments leading on to the
main bridge structure to provide a
soft transition. This will improve
the end users experience of using
the bridge, but also offers us a
chance to reduce the extent of
cladding on the main structure by
accounting for soft landscape
attributes.
Figure 13: Reference image of the landscape treatment of the ramped access.
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Tied Arch

Structure elevation
The structure elevation indicates a
tied arch that interfaces with the
ground at the full width of the bridge
span. In utilising this approach it
enables the architectural
embellishments to be limited to
within the arch only. Should the span
of the arch be reduced, moving the
ground interface towards the
carriage way, this would result in
needing to extend the cladding
beyond the arch and does not
provided a definitive position to stop.

Option 1 – Vertical Fins following Arch
Randomised slatted material, following an offset line of the structural arch, with
contrasting laser cut images of local buildings and historic scenes.

Option 2 - Fins

Option 3 – Perforated Mesh

The vertical uprights with top rail in this option form a
stronger more industrial feeling to the overall composition.

Here a mesh has been employed, again with contrasting laser
cut images of local buildings and historic scenes following
the lines of the structural balustrade.
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Vierendeel truss

Structure elevation
The structure of the Vierendeel truss
is far more substantial than the other
options. It’s larger frame sections
form a strong presence over the
carriage way and accentuate the
curvature of the top truss element.
It’s ordered appearance lends itself
to treatments that are simple and
reinforce this.

Option 4 – Regular Fins
The verticals fins on this option reinforce the strong framework above and
provide a clean aspect

Option 5 – Full Fins

Option 6 - Mesh

Full height fins encase the structural frame, giving a strong
industrial aesthetics that serves to display the historic
scenes

Half height mesh has been used behind the frame, to provide
a back drop to the scenes, whilst still expressing the strong
structural form
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Warren truss

Structure elevation
The structure of the Warren truss is
considered the most industrial of the
three options. Although it is less
dominating than the Vierendeel truss
as its section sizes are considerably
smaller. This gives an impression of
more transparency for this structure.

Option 7– Diagonal Fins
Fins have been used in contrasting diagonal angles on this concept. It provides
a high level of transparency but also utilises the existing cross bracing well

Option 8 - Mesh
Again, to allow for optimum visibility of the structural form,
mesh of varying perforation densities has been used to
accentuate the triangular form of the cross members.
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Artwork & Signage
10.2 The concept options provided all include some form of historic scenes and local buildings of
interest, used to strengthen ties to the local community, identity and history as well as
signage for the county.
10.3 It is envisaged that the artwork itself would be commissioned through a local competition
and/or through community engagement, ensuring that although heritage aspects may be a
focus for the designs, the art truly comes from the current residents and wider community.
10.4 It is key to note that the images used are purely indicative currently and should be considered
as place holders. Through developed design we will assess the area of art and signage to be
included in order to avoid overpowering the façades. A more minimal approach, as per our
concept designs, should create a clean pleasing aesthetic.
10.5 The actual execution of the art may be through a variety of medium. Our concepts are
currently based on the inclusion of:
10.5.1 Solid sheet metals that are laser cut to form the desired silhouettes
10.5.2 Sheet metals that are perforated in a variety of sized openings, creating density
differences and revealing an image within
10.6 There are many other options that can be explored throughout the detailed design stage,
including glass fritting, anodising aluminium panels, pressing sheet metals and painting etc.

Cornish Scene taken from Cornwall Council website

Council Crest, logo and motto

Regular and Irregular perforations to
metal sheeting

Mining and building graphics could be utilised as part of the
bridge artwork
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11.Architectural features cost
assessment
11.1 Outlined below is the high-level cost assessment for architectural features contained within
the aforementioned concept options:
· Tied Arch:
o
o
o

Option 1 Perforated aluminium: 105sqm area x £600/sqm = £63,000
Option 2Aluminium fins: 105sqm area x £650/sqm = £68,250 (assuming 60 x 120mm
boxes, @90mm centres)
Option 3 Timber fins: 105sqm area x £700/sqm = £73,500

· Vierendeel truss:
o
o
o

Option 4 Aluminium fins: 180sqm area x £650/sqm = £117,000 (assuming 60 x 120mm
boxes, @90mm centres)
Option 5 aluminium fins: 100sqm area x £650/sqm = £65,000
Option 6 Perforated aluminium: 100sqm area x £600/sqm = £60,000

· Warren truss:
o
o

Option 7. Diagonal aluminium fins: 100sqm area x £670/sqm = £67,000
Option 8. Perforated aluminium: 100sqm area x £600/sqm = £60,000

11.2 A cost range of £60,000 - £117,000 has been given, however. When discounting the highest
figures this is reduces to £60,000 - £73,500, giving an approximate cost difference for the
majority of the options of £13,500
11.3 In addition to the architectural features, a high-level cost assessment for the landscaped
ramped access routes adjacent to the bridge is provided below:
o
o

Tarmac foot path: 400m/length x £120 = £48,000
Soft scape 1950m2 x £20 = £39 000

11.4 The estimated cost for the tarmac footpaths access ways should be considered part of the
required construction costs and so does not form part of the additional landscaping costs
discussed under Ramps section 8.1.
11.5 Also it would be envisaged that some form of soft scaping would need to be employed as part
of the ground works in order to leave the ramped ground in an appropriate finished state.
11.6 The soft scaping cost suggested above would provide a level of planting provision, however,
additional such as fencing, wayfinding signage and mature trees would not form part of this
figure. The scope of which is highly dependent on producing a concept scheme to be
developed and costed.
(all costs provided are subject to further detailed analysis)
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12.Cost of favoured Option H-3
12.1 Approximate cost of the favoured Option H-3 will be around £1.5m. The cost includes
overhead/preliminaries and design costs which are assumed as 25% and 10% respectively of
the works cost. It should be noted that the estimated cost excludes the following items:
· Traffic management costs
· Services diversion costs
· Land acquisition costs

12.2 Breakdown of the cost estimate are as shown below:
Item

Cost

Foundations and Civils Works (abutments, foundations and
embankments)

£500,000

Steel Superstructure

£380,000

Architectural features on the bridge

£120,000

Landscaping on the ramps

£90,000

Principal Contractor’s Overhead and Preliminary Costs (25%)

£270,000

Design Fee (10%)

£110,000

Total
Service Diversion, Traffic Management, and Land Acquisition
Costs
Risk / Contingency

£1,470,000
Unknown

Not Assessed

12.3 For the purpose of deriving an indicative cost, the bridge is considered as 3.5m wide for
unsegregated usage of pedestrians, cyclists and equestrians with 1.8m high integrated
parapets and steel deck plate with equestrian rubber matting as surfacing.
12.4 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 manufacturers of
prefabricated steel bridges and other architectural elements.
12.5 All prices are exclusive of VAT.
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13.Risks
13.1 Principal Health, Safety & Environment risks considered at this stage are as follows:
·

Working adjacent to a live carriageway – protection of workforce from highway traffic; protection of
travelling public from construction activities.

·

Working adjacent to an existing structure – risk of damage/undermining existing
buildings/structures and adjacent road during excavation works

·

Ground conditions – Geotechnical investigation to be undertaken prior to undertaking detailed
design.

·

Working adjacent to World Heritage Site – impact on ecology and any flora/fauna present.

·

Unknown services – presence of any services in the vicinity to be established and their impact
assessed due to the overbridge and ramps construction.

·

Large pre-fabricated deck – requires large crane and lifting equipment and potentially temporary
road closure will be required for safe installation.

·

Site work – Depending on the level of workmanship and the substructure option finally pursued,
different site activities will need to be planned. Some will require thorough planning to mitigate
Health & Safety and Environment risks e.g. lifting operations, work at height.

14.Opportunities
14.1 Different forms of structure for the main span such as cable stayed can also be considered to
help alleviate any issue with the visual impact. However, this form of structure will be more
expensive.
14.2 Timber elements can be considered for the new NMU bridge improving the aesthetical
appearance of the structure. However, the cost of maintaining timber elements will be much
higher.
14.3 Ramps aligned to built-up and existing embankments can help reduce use of new materials.
14.4 Excavated material from A30 dualling scheme can be recycled and re-used for filling up the
artificial embankments at either side of the footbridge. This will result in reduced cost while
being an environmentally friendly solution.
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15.Conclusion
15.1 In this study the scheme requirements provided by the client were reviewed to propose a new
option for NMU bridge at Chiverton Cross Junction.
15.2 Based on the discussions detailed in preceding sections, it is concluded that the new
concept Option H3 – Tied Arch proposed by AECOM can be a viable solution that considers
current and future needs for pedestrian, cyclist and equestrian usage.
15.3 Different form of structures to alleviate the visual impact on the landscape were examined in
this study
15.4 The new concept design (Option H-3 in painted steel) proposed by AECOM will
accommodate the future road layout, connects two preferred landing locations, and spans
over A30 carriageway.
15.5 Painted steel structure is recommended. However, prior to the start of the design of the
footbridge, potential use of weathering steel or stainless steel as an alternative to painted
steel will be revisited to determine whether the reasons for them not to be recommended in
this report remain valid. If painted steel is chosen, the paint system shall be in accordance
with the Specification for Highway Works – Inland Environment Difficult Access. The paint
colour for steelwork is to be confirmed by Heritage England and Cornwall Council.
15.6 It is proposed to use steel deck plate with surfacing in form of a proprietary rubber mat
system comprising bonded rubber tiles which comply with the required slip resistance in
accordance with BD 29/17 clause 10.3 under wet conditions.
15.7 Bank seat abutments on piled foundations are recommended. The piles could be either
reinforced concrete bored or continuous flight augered. The number and diameter of the piles
shall be determined in the preliminary design stage.
15.8 At present there is no requirement for services to be carried by the footbridge. This will be
reviewed at the design stage and if it is determined that provision needs to be made for
services then the bridge will be widened to accommodate them.
15.9 Accesses to the bearings at both abutments are proposed through the ramps on top of the
embankment for inspection and future maintenance. The width and headroom clearance of
abutment galleries should be at least 1000mm and 1800mm respectively in accordance with
BA 57/01. Access paths will have pedestrian guardrails installed to protect any inspection and
maintenance workers.
15.10 Gullies are proposed to be installed on either side of the deck on the approaches to drain off
surface water and connected to the main highway drainage system. Positive drainage of
bearing shelves shall be provided beneath all deck movement joints.
15.11Lighting columns are not proposed on the new bridge but are envisaged to be provided at
each end of the bridge. Street lighting cables may therefore be present in the footway on the
bridge.
15.12Although there is no known issue of vandalism at this location, it is recommended that further
consideration should be given at the design stage to whether the footbridge should have a
full or partial metal enclosure to reduce the risk of suicide and objects being dropped from the
footbridge on to the carriageway below.
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15.13The study covered in this Report is a preliminary concept development for a new option. It is
recommended that further detailed studies are carried out to investigate this option in more
detail including various structural forms and propose a final viable option appropriate for the
intended use of the bridge.

16.Indicative Construction Sequence
16.1 The proposed sequence for construction of the footbridge is outlined below,
·

Set up of traffic management for accessing the site for construction of the substructure.

·

Site clearance for the construction of cast-in-situ piles.

·

Excavation of ground to founding level of pile cap bottom (possibly requiring temporary works
depending on the proximity to the existing carriageway on the ramps and depth of founding level).

·

Bore and install piles and construct pile caps for abutments.

·

Construct wing walls and backfill up to top levels of abutment and wing walls.

·

Install the bearing on the abutments.

·

Lift the assembled bridge with the deck plates and parapets into position on to the abutments.
This will require closure of the carriageway.

·

Construct the approach ramps.

·

Install the expansion joint and the remaining portion of pedestrian guardrails in the approach
ramps including architectural features and landscaping.
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Appendix B – Architectural Sketches

TIED ARCH

Option 1 - Vertical Fins following Arch

Option 2 - Fins

Option 3 - Perforated panels

