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13 Design Elements IV:   
 Bridges and Culverts 
 
13.1 Introduction 

13.1.1 From Killamarsh to Kiveton Park the route of the Canal intersects main roads, minor 
roads, footpaths/cycleways/bridleways and watercourses.   

13.1.2 No railway crossings or aqueducts are required in this division.    

13.1.3 The density of crossings is greatest in Killamarsh Town and Killamarsh East 
sections and reduces markedly in the Wales and Kiveton Park Sections.  Appendix 
D, Table D2 lists all the required structures in order along the route from Killamarsh 
to Kiveton Park.  A summary of the crossings required by section is given in Table 
13.1, below. 

13.2.4 Outline designs for each crossing have been produced.  These follow established 
�house styles� already in use on the Western Divisi on restoration.  The use of a 
house style promotes a coherent character for the canal and can also reduce design 
and production costs.   The origins of the �restoration style� and the designs 
themselves are described in more detail below. 

 

 

  Restoration Sections   

  Killamarsh 
Town 

Killamarsh 
East 

Norwood Wales Kiveton 
Park 

TOTAL 
NEW 

TOTAL 
EXTANT 

 Tunnel (part of)  0 0 0 0 (+ 1e)  1 

 Main Road Lift-Bridge 1 0 0 0 0 1  

 Main Road Bridges 2 1 0 (+ 1e) 1 4 1 

 Minor Road Bridges 0 1 (+ 1e) 1 1 3 1 

 Accommodation 
Bridges 

0 0 2 0 0 2  

 Foot, cycle & bridleway 
Bridges  of which 5 1 0 3 0 8 1 

 •   Stand alone 2 0 0 1 (+1e) 0 3 1 

 •   Lock Tail  3 1 0 1 0 5  

 Railway Bridges 0 0 0 0 0   

 Aqueducts 0 0 0 0 0   

 Stream Culverts 1 (+1e) 0 0 0  1  1 

         

Figure 
13.1 

Bridges:  Summary of Extant and Proposed Bridges, Tunnels, Culverts and 
Aqueducts.            (e = extant structure)  

  

13.2 Bridges:  Historic Design & Appearance 
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13.2.1 Three distinct styles of bridge construction can be seen on the Chesterfield Canal in 
Derbyshire and Rotherham: 

• Stone built arched bridges 

• Brick built arched bridges with stone details  

• Wrought Iron or steel girder bridges 

13.2.2 These reflect three main phases of development;  When the canal opened the 
majority of bridges in Derbyshire and Rotherham were of stone construction.  During 
the renewal period (1830-1840) most were rebuilt in brick with stone details.  
Subsequently, while in railway company ownership, bridges were patched and 
repaired in a variety of materials and new bridges followed railway construction 
styles utilising engineers blue brick for abutments and spans in wrought iron or steel. 
These three principal styles, and periods, of main bridge construction are illustrated 
below (Figures 13.4, 13.5 and 13.6).  

13.2.3 The original bridges constructed for the opening of the canal usually utilised the 
slope of the ground on which they were sited.  The arch is symmetrical and relatively 
flat, although the slope of the road passing over the bridge and the longer approach 
ramp on the downslope side gives each bridge an asymmetric appearance.   

13.2.4 The construction stone used included Magnesian Limestone and local Coal 
Measures sandstones depending upon location.  Where available local sources of 
stone were used and there is abundant archaeological evidence of quarry pits along 
the canal as a result.  There is great local variation in how the stone was used which 
probably reflects the different qualities of the stone employed and the different 
methods of the contractors for each bridge.   In some cases the stone was shaped 
into rectangular blocks and brought to courses which varied in depth, in other cases 
the stone was only roughly shaped (snecked rubble) and brought to very uneven 
courses.  Carved, fine grained, stone was employed in the arch voussoirs and in the 
parapet coping stones.    

13.2.5 Regrettably no stone bridges survive on the Killamarsh to Kiveton Park section, 
however, two stone bridges do survive in Derbyshire; Mill Green , Staveley (Bridge 
No.10), on the restored section from Chesterfield to Staveley and Forge Bridge, 
Killamarsh (Bridge No.25).  The latter is infilled and only the parapet walls are 
currently visible but it is believed to be in good condition and capable of re-use.   

13.2.6 A programme of major renewal in the 1830�s led to many of the bridges being rebuilt 
with red brick arches with stone coping stones and voussoirs. The bridges occupied 
the same footprint as the earlier stone bridges and, occupying the same location, 
obviously had a similar overall form and in some cases elements of the original wing 
and approach walls were incorporated in the new bridge.  In most to the renewal 
bridges the entire arch was rebuilt from the ground up, however, there are some 
where the original stone footings were retained as the base, or springing point, of 
the brick arch.   
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Figure 
13.2 

 

 Archaeological record of Thorpe Top Treble Lock Bridge (Bridge No.35) illustrating 
the construction of a typical renewal period bridge.  The bridge dates to 1835.    
Source:  Coxah & Gardner 2004, with permission (copyright British Waterways). 

 
 

13.2.7 The brick and stone composite style was common along the canal but only one 
example survives on the Killamarsh to Kiveton Park section � Norwood Bridge at the 
foot of the Norwood flight (now grade two listed). 

13.2.8 Later reconstruction brought in a greater variety of materials and structures.  Often, 
it must be said, with an emphasis on utility and cheapness.  The Birley and Boiley 
bridges which cross both the railway and canal on the railway diversionary route 
south of Killamarsh are typical of this type. 

13.2.9 In addition to road and farm accommodation bridges there were a number of 
lightweight footbridges such as that at Constitution Hill in Staveley.  The original 
construction of these is not known but is likely to have been entirely in wood.  The 
replacement bridges built by the Great Central Railway during its tenure of the canal 
usually incorporated red-brick piers (English Garden Wall Bond) with integral stone 
flagged steps.  These piers supported a wooden planked deck flanked by two 
heavily braced main support girders (which also functioned as handrails).  We are 
fortunate that a footbridge of this pattern at Lee�s Buildings near Hollingwood was 
recorded in detail prior to its demolition by members of the Canal Society.   

13.2.10 This mixture of local stone and red brick together with the later combination of 
engineers blue brick with wrought iron and also occasional wooden structures 
provides a very wide palate of materials and textures from which to draw the design 
of new structures. 
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13.3 General Considerations in Bridge Design  

13.3.1 Bridge design is driven by legal requirements, physical location, environmental and 
architectural setting, engineering and the requirements of the proposed users. 

13.3.2 Wherever possible we will incorporate a number of generic features based upon the 
original structures on this length.  These provide a unifying theme from Staveley to 
Killamarsh and on to Kiveton Park.  Exceptions to the generic style occur where 
bridges were rebuilt or designed before the Next Navigation Studies or where 
special circumstances dictate a unique structure.   

13.3.3 The generic style will include using a palate of materials based upon local brick and 
stone together with wrought iron and timber where appropriate.  The overriding 
factor in the choice of an appropriate style and materials will be the architecture and 
character of the surrounding built environment.   

13.3.4 In common with all structures on the reinstated canal, bridges will be designed to 
offer access for all.  To that end all bridge reconstruction will employ the 
BT/Fieldfare standards for accessibility.    

13.3.5 Specified dimensions for all new structures (including the passage of the canal and 
the towpath under any new bridge) are given in the Table D4 at the end of this  
Volume.  These specifications are based, where relevant, on the appropriate 
BT/Fieldfare Access for All standards. 

13.3.6 Details for each individual bridge will be refined upon submission of the final 
planning application for each project length as it comes forward.   

  

 

 

 Bridge Types on the Chesterfield Canal:  Design Guide Examples 

 

Figure 
13.3 

 

Chesterfield Wharf 
Footbridge 
 
c. 1880�s photograph of 
the wooden footbridge 
adjacent to the entrance 
to the first Chesterfield 
Wharf.  Similar in design 
to Lee�s Buildings 
Footbridge and probably 
typical of the later railway 
replacements for earlier 
bridges.  
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Figure 
13.4 

 

 

Mill Green Bridge 
 
One of the two surviving 
stone built �Brindley� 
Bridges on the Derbyshire 
section.  The other is 
Forge Bridge, Killamarsh, 
which is standing but 
currently infilled along with 
it�s approach cutting. 

    

Figure 
13.5 

 

 

Norwood Bridge. 
 
A brick and stone built  
�1830�s Renewal� Bridge 
at the foot of the Norwood 
Flight on the Killamarsh 
East section.  The bridge 
lies 20 yards inside 
Rotherham Metropolitan 
Borough and is a grade II 
listed structure. 

    

Figure 
13.6 

 

 

Hollingwood Bridge. 
 
Typical of the later 
wrought iron girder over-
bridges erected over the 
canal by its later owners, 
the Great Central Railway. 
Similar, larger, bridges are 
found at Birley and Boiley 
north of Renishaw. 

13.4 Major Road Crossings 
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13.4.1 Major road crossing are those on significant roads (M, A or B class) which require a 
full carriage way width and will have no significant axle weight restrictions.  Road 
bridge design is largely dictated by the location and the legal requirements of the 
Highways Agency.  Six major crossings of the canal are required: 

• Walford Road, Killamarsh  (Bridge No.26b) 

• Bridge Street, Killamarsh  (Bridge No.27) 

• Sheffield Road, Killamarsh (B6058)  (Bridge No.27c) 

• Rotherham Road (Gannow Lane) (A618) (Bridge No.29) 

• M1 Motorway (Poplar Farm Underpass) (Bridge No.30d) 

• Hard Lane, Kiveton (Bridge No.30i) 

13.4.2 Both Bridge Street and Rotherham Road crossings are on the site of original bridges 
and will need to take into account the survival of original features.  The other four 
are new or modified crossings dictated by reinstatement diversions and have no 
historical predecessors or remains which can be incorporated into the new structure. 
To take each crossing in turn: 

 Walford Road, Killamarsh (Bridge No.26b) 

13.4.3 The most complex bridge works required will be in Killamarsh.   The current surface 
of Walford Road lies at the canal pound level and even after dropping the pound as 
proposed, a lifting bridge will be required to maintain the even gradient of the road.   
A double bascule lifting bridge is proposed similar to those commonly employed in 
the Netherlands and which has recently been proposed for use in the Cotswolds 
Canal restoration.  Double Bascule bridges (where both sides lift equally) are 
inherently safer than single bascule bridges as they provide their own safety 
barriers.  This concept has outline highways approval. 

13.4.4 Operation of the bridge lifting mechanism will be by key -- either a British Waterways 
users key or a local version thereof.  Operation will be restricted by timer to intervals 
outside the periods of maximum traffic flow (to be determined by traffic survey). 

13.4.5 Utilities present include water, gas and electricity and all will require culverts under 
the canal at this point.  

 Bridge Street, Killamarsh (Bridge No.27) 

13.4.6 One of two major structures with an historical predecessor is Bridge Street or 
Mallinder�s Bridge.  The original bridge was a typical early stone arch bridge. This 
was demolished in the 1970�s.  Some of the foundations may remain but the 
superstructure and wing walls, etc., have been completely removed.  There is 
nothing that can be incorporated into the new bridge and changes in canal and road 
level preclude reconstruction or replication of the original even if sufficient evidence 
were available.   
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Figure 
13.7 

 Brimington Road 
Bridge, near 
Chesterfield. 
 
Reinforced concrete road 
overbridge partially clad 
with sandstone.  The 
road deck structure is 
relatively deep in order to 
incorporate multiple 
utilities.   

Designed and built in 
2003 by DCC 
Consultancy and 
Contacting. 

Possible model for 
Bridge Street Bridge, 
Killamarsh.  

    

Figure 
13.8 

 

 

Hall Lane Bridge, 
Staveley. 
 
Reinforced cast concrete 
overbridge with cast 
detail and no cladding.  

Designed and built in 
2009 by DCC 
Consultancy and 
Contacting.   

Possible model for 
Rotherham Road Bridge, 
Killamarsh and Hard 
Lane Bridge, Kiveton 
Park. 

    

Figure 
13.9 

 

 

Construction Method 
for Major Road 
Bridges 
 
In situ casting of 
abutments of Northern 
Loop Road Bridge, 
Staveley, spring 2009.   



���������	���
����
�����
�
����
��
���������
�����������������
����������
���
������
���������

��������	�
��������������������������������������

�

�

*� � ���"#
������
!��#��
!�$�����

13.4.7 It has therefore been decided to construct an entirely new bridge on the original site.  
In preparing the site an archaeological watching brief will be undertaken and 
archaeological recording of any buried remains will be undertaken. 

13.4.8 The new Bridge Street bridge will be built on a busy and restricted site.   It is 
proposed to use a structural reinforced-concrete core cast in situ.  Sufficient height 
is present between the water and road levels to adopt an arched profile which 
echoes the original bridge shape.  The abutments and parapets will be clad in local 
hard red brick stock with capping stones in local sandstones.  The brick stocks and 
stone are intended to match the local vernacular setting.  

13.4.9 This approach is based on that employed in the reinstatement of the Brimington 
Road Bridge on the Chesterfield to Staveley restoration in 2003.  

13.4.10 Utilities present include water gas and electricity.  The bridge deck is sufficiently 
deep at this point that it will be possible to carry them over the canal within the 
bridge structure.  The design incorporates channels for this purpose. 

 Sheffield Road, Killamarsh (B6058)  (Bridge No.27c) 

13.4.11 This is an extremely congested site with buildings on both banks and multiple utility 
crossings.  The preferred route runs under the junction of Nethermoor Lane and 
Sheffield Road before passing along an existing drainage ditch and trackway to the 
Nethermoor Lake floodbank. 

13.4.12 The length of crossing and the narrowness of the site precludes a standard bridge 
with towpath adjacent to the water.  Instead a relatively narrow concrete box culvert 
�tunnel� is proposed.  This will commence on the so uth side of Nethermoor Lane 
and run under Sheffield Road and also under the first part of the trackway leading to 
Nethermoor Lake.   The towpath will be carried up and over the tunnel and rejoin the 
canal at the point where it emerges for the culvert before Nethermoor Lake Flood 
Lock.   

13.4.13 The �tunnel� will be cast in reinforced concrete.  Pre-cast sections will be used to 
reduce occupancy of Sheffield Road.  The design and the methodology of 
construction will pay particular attention to surrounding existing buildings and 
structures. 

13.4.14 In order to provide some natural lighting the central portion of the �tunnel� will be 
partially illuminated by sun-tubes from the pavement mounted pillar solar collectors. 
The section under the trackway will employ glass blocks as a roof in a series of 
windows to permit natural light into the tunnel.   

13.4.15 Sheffield Road has a very high concentration of utility supplies.   Diversion or 
accommodation of these supplies is the single largest cost in this structure.  Detailed 
design work will be undertaken in consultation with the utility companies and the 
timing of construction will take in to account utility renewal programmes.   

 Rotherham Road (Gannow Lane) Bridge, Killamarsh (Bridge No.29)  

13.4.16 Rotherham Road Bridge is located where the original 1777 line of the canal crosses 
Rotherham Road in the north west of Killamarsh.  This is the site of Gannow Lane 
Bridge (Bridge No.29) which was a standard stone arched bridge until dropped in 
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the 1930�s.  Subsequently the road has been widened and re-graded.  There is no 
evidence for the survival of any significant element of the bridge.  

13.4.17 It has therefore been decided to construct an entirely new bridge on the original site.  
In preparing the site an archaeological watching brief will be undertaken and 
archaeological recording of any buried remains will be undertaken. 

13.4.18 The new bridge will be built on a busy road.  The difference in grade between the 
road level and the proposed pound level is not great in consequence a relatively 
thing bridge deck is required at this point.  For that reason a simple concrete box 
culvert bridge is the favoured solution.  While this is not aesthetically the most 
pleasing it does enable the design to meet the highways requirement for the road to 
be maintained at grade and thus retain clear with lines with no �dead ground�. 

13.4.19 The design will be softened by the cladding of the wing walls and parapets in local 
hard red brick stock with capping stones in local sandstones.  The brick stocks and 
stone are intended to match the local vernacular setting. 

13.4.20 Utilities present include water, gas, electricity and telecoms.  The bridge deck is 
insufficiently deep at this point to carry them over the canal within the bridge 
structure.  Sufficient width is available on site to be able to engineer a widening of 
the culvert to carry the utilities to the side of the main road bearing structure. 

 M1 Motorway (Poplar Farm Underpass) (Bridge No.30d) 

13.4.21 This is an existing farm underpass which will be modified to carry the canal under 
the M1 Motorway.  For further discussion see below Part 14: Design Elements V: 
Tunnels.  

 Hard Lane Bridge, Kiveton (Bridge No.30i) 

13.4.22 Hard Lane Bridge lies where the western end  of the surviving Norwood tunnel 
fragment crosses under Hard Lane at Kiveton Park.  It will be both a bridge over the 
canal and provide access to the surviving tunnel fragment.  Thus while there is no 
historical bridge structure there are pre-existing structures which will have to be 
taken into consideration.   Its design is integrated with the tunnel reconstruction and 
the three Hard lane Locks require to raise the canal from tunnel level to the level of 
Kiveton Waters Marina.   

13.4.23 The structure of the bridge element will take the form of a concrete box culvert cast 
in situ.  The culvert is effectively an extension of the Norwood Tunnel fragment and 
therefore needs only to be wide enough for a single boat � there is no requirement 
for a towpath beside the water space although some form of safety path is rational. 

13.4.24 Hard Lane hosts water and gas pipelines and has an overhead electricity cable 
running over part of it.   The canal channel is at some depth beneath the road 
surface and it should be possible to retain the utilities in their present position by 
providing them the necessary support and building under them.  Alternatively they 
may be diverted to separate paths beside the road in dedicated culverts.  The 
former is the preferred option at present. 

  

13.5 Minor Road and Accommodation Crossings 
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13.5.1 Minor Road crossing are those on minor public roads (c and unclassified) where it is 
possible to tolerate some narrowing of the carriageway and possible speed 
restrictions.   They are structures for public use. 

13.5.2 Accommodation Bridges are those which are built to accommodate the needs of 
private land owners.  They are structures for private use.  By definition the roads, 
tracks or farm tracks are private roads although they may also have a lesser public 
status (for example a private road which is also a public right of way on foot).  
Accommodation bridges are designed for slow speed traffic and it is possible to 
tolerate narrowing the carriageway and speed restrictions.  The dimensions of the 
structure is largely governed by the need to maintain landowners existing access 
requirements.   

13.5.3 In engineering terms there is no significant difference between the two types of 
bridge and they are considered together here.  The reinstated canal will require 
minor road or accommodation bridges at: 

• Barber�s Lane Bridge (Bridge No. 28)  

• Norwood Bridge (Bridge No.30) (extant bridge in need of repair)  

• Norwood Lower Accommodation Bridge (Bridge No.30a)  

• Norwood Upper Accommodation Bridge (Bridge No.30b)  

• Coalpit Lane Bridge (Bridge No.30f)  

• Kiveton Bridge (Bridge No.30h)   

 Barber�s Lane Bridge (Bridge No. 28)  

13.5.4 Barber�s Lane runs along the east side of Rother Valley Country Park and links the 
central area to the south end of the park and Killamarsh.  For most of its length it is 
a rough track surfaced with crushed stone.  The track carries infrequent park 
maintenance vehicles and farm traffic together with regular walkers and cyclists. 

13.5.5 The bridge will be sited at the point where the track intersects the line of the canal 
ascending from Nethermoor lake back to the original line at Ellison�s Cottages.  It 
will form an important feature at the foot of the new Moorhouse Lock Flight and 
provide visitors with a view up the flight.  It will therefore be a very visible structure. 

13.5.6 The bridge is to be built on a virgin site with no previous structures.  There is 
sufficient space to provide reasonably long approach ramps.  There are no utilities 
to accommodate.  

13.5.7 The new bridge will use a structural reinforced-concrete core cast in situ.  For 
aesthetic and stylistic reasons it will adopt an arched profile which echoes the shape 
of the original bridges.  Because of the very public location and the probable 
development of the Moorhouse Locks site as a tourist attraction the abutments and 
parapets will be clad in local hard red brick stock with capping stones in local 
sandstones.  This approach is based on that employed in the reinstatement of Bilby 
Lane Bridge on the Chesterfield to Staveley restoration in 2003.  The brick stocks 
and stone are intended to match the local vernacular setting.  
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Figure 
13.10 

 

Norwood Bridge 
(Bridge No.30)  
 
Built 1832.  One of the 
many rebuilt 1830-1840 
to replace earlier stone 
structures.  Grade II 
Listed. 

 

 Norwood Bridge (Bridge No.30) 

13.5.8 Norwood Bridge is the only surviving canal era bridge on the restoration route 
between Killamarsh and Kiveton Park.  The bridge is an 1832 replacement for an 
original stone arch bridge.  It employs a red brick arch with stone foundations, 
quoins and arch stones (voussoirs).  The parapets are in red brick and originally had 
stone coping stones.  It is typical of the bridges built during the refurbishment of the 
canal in the 1830�s and is one of the few to survive. 

13.5.9 The bridge is grade 2 listed on account of its rarity and its historic value.  
Regrettably the bridge has suffered considerable damage in the last ten years with 
cosmetic damage to the parapets and to the wing walls.  Recently inappropriate 
security gate structures were cemented in the eastern end of the bridge to prevent 
public access and further damage cause to the brick parapets.   

13.5.10 The bridge will require attention to remove the inappropriate additions and to repair 
past damage.  A large number of the �lost� coping s tones can be seen on the canal 
bed and will be recovered when this in water section is dredged.   Notwithstanding 
this cosmetic damage, the general overall structure of the bridge remains essentially 
sound and will require relatively limited repair work to bring it back into operation.   

13.5.11 Prior to full reinstatement of the canal urgent attention must be given to 
safeguarding and repairing this unique survival.  The designation of a Norwood 
Conservation area is again urged by the Partnership.  

 Norwood Lower Accommodation Bridge (Bridge No.30a)  

13.5.12 This bridge is required to give light vehicle access to the housing on the off-bank at 
the foot of the Norwood Flight (private accommodation bridge).  The current access 
passes over the upper entrance to the Norwood Low Treble Locks.  To maintain the 
access in this location will require either a swing or lift bridge.   Given current traffic 
(domestic cars and light/medium delivery trucks) the target design axle weight 
capacity is 20 tonnes. 
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13.5.13 There is no historical precedent for this bridge as prior access to the housing when 
the canal was operational was via foot bridges attached to the lock gates.   

13.5.14 Recent restorations on the British Waterways network have included both swing and 
lift bridges.  Light weight versions suitable for use in this location have been 
employed on the Rochdale and Kennet & Avon Canals.  A decision on the type of 
bridge to be employed and the detailed design for this structure will only be possible 
following intensive ground and site investigations.   

 Norwood Upper Accommodation Bridge (Bridge No.30b)  

13.5.15 This bridge is required to give light vehicle access to the housing on the off-bank at 
the top of the Norwood Flight (private accommodation bridge).  The current access 
passes over the upper entrance to the Norwood Upper Middle Treble Locks.  Given 
current traffic (domestic cars and light/medium delivery trucks) the target design axle 
weight capacity is 20 tonnes. 

13.5.16 There is no historical precedent for this bridge as prior access to the housing when 
the canal was operational was via foot bridges attached to the lock gates.   

13.5.17 While the road level is higher than in the case of the lower bridge the site is more 
constructed making a swing bridge difficult to engineer at this location.  The likely 
design is a small lift bridge operated from the off-bank. 

13.5.18 Recent restorations on the British Waterways network have included lightweight lift 
bridges suitable for use in this location.  Decisions on the detailed design for this 
structure will only be possible following intensive ground and site investigations.   

 

 

Figure 
13.11 

 

Bilby Lane Bridge 
 
Built in 2003 on the 
Chesterfield Canal 
between Staveley and  
Chesterfield this bridge 
is the model for all the 
minor road bridges on 
the Eastern Division 
from Killamarsh to 
Kiveton Park. 
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Figure 
13.12 

Illustrative design of typical minor road over-bridge for the Chesterfield Canal. 

This is the style of bridge which has already been completed at Bilby Lane (near Brimington) and 
which will be used at:  Barber’s Lane , Killamarsh; Coalpit Lane , Wales, and Kiveton Bridge , Kiveton 
Community Woodlands.  

 
 

Figure 
13.13 

Bilby Lane Bridge 

Built in 2003 on the Chesterfield Canal between Staveley and  Chesterfield this bridge is the model for 
all the minor road bridges on the Eastern Division from Killamarsh to Kiveton Park. 


