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1 General Description and Structural Details 

 
1.1 Introduction 

Jacobs was appointed by the Highways Agency, Historical Railways Estate to 
conduct the site inspection at structure ASS/2 (Crawleyside) in sufficient detail to 
provide data for BD21 assessment work. 
 
Structural Soils Ltd. excavated a trial pit in the carriageway, north of the deck centre 
line at midspan exposing the top of the longitudinal rails. 
 
Data on the trial pit and a description of the investigation is included in Appendix C. 
 
1.2 Location and General Description 

Bridge ASS/2 carries a public road (B6278) over the track bed of the former Ashes 
Branch line in Crawleyside, County Durham.  
 
The road is a single carriageway 6.17m wide at midspan. Stone kerbs line the edges 
of the carriageway.  There are footways 0.81m wide on the north side of the 
carriageway and 1.56m wide on the south side. The overall width between the 
parapets is 8.53m at midspan. Refer to the plan at road level in Appendix F for the 
carriageway dimensions. 
 
The national speed limit of 60mph applies over the bridge though practical speeds 
are restricted by road geometry.  There is a steep incline. The road has a moderate 
traffic flow.  During the inspection a few heavy goods vehicles were observed.  
 
The OS grid reference is NY993402 
 
The bridge was first constructed in the late 1850s however the bridge deck was 
reconstructed circa 1912. 
 
1.3 Construction type 

The structure is a skewed single span overbridge. The clear skew span was 
measured on site to give 3.83m (12’ - 7”); the square span is 3.51m (11’ – 6”). The 
angle of skew, as taken from site measurements, is approximately 23o. 
 
The bridge comprises of upright worn 80lb bull-head rails laid contiguously spanning 
longitudinally between the abutments to form the deck under the carriageway. The 
dimensions of the rail were measured on site and confirmed through the historic 
drawing (see Appendix G). See the figure below. Discrete sections of the rail are 
held together by means of tie bar bolts at 1.07m centres across the span, however 
not every rail is connected through this method. It is likely that there are the majority 
of the girders are not connected laterally. This is confirmed through the historical 
drawing.  
 
Samples of the rails were taken on site and submitted for metallic testing. The 
results confirm the rails are wrought iron however it is noted that the carbon content 
of the samples is closer to steel. For the purposes of assessment the rails will be 
considered wrought iron. 
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80lb Bull-Head Rail 

 
There are cast iron trough type edge girders that form the support for the bridge 
parapets. Under the footways some of the rails are laid horizontally. At the south 
footway a section of rail deck appears to have been removed to accommodate a 
service pipe. The gap has been covered with a steel plate.   
 
The service bay under the south footway is constructed of ” thick steel plate and 
supports a 9” diameter steel service pipe suspended from bolted hangers. The ” 
plate is simply supported on two upright rails, one each side of the service pipe.  
This plate does not extend to the continuous section of upright rails. An additional 
plate of unknown thickness spans between the ” plate and the edge of the upright 
rails (Photograph 10). 

 
The substructure comprises of gravity type abutments constructed from randomly 
sized stone blocks brought to courses (Photograph 5 and 13). Large, dressed 
sandstone blocks form pad stones for the spanning rails. A pair of bull-head rails laid 
horizontally on the pad stones serve as the bearings. The wingwalls are a similar 
form of construction. 
 
The parapets are a combination of mortar and dry stone wall construction. 
 
Sketches of the structure arrangement are included in Appendix F.
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2 Existing Information Search 

 
2.1 Services Search 

A service search was carried out by Jacobs. Information is supplied in Appendix B. 
 
2.2 SI Results 

Structural Soils Ltd. excavated a trial pit in the carriageway, north of the deck centre 
line at midspan exposing the top of the longitudinal rails. 
 
Data on the trial pit and a description of the investigations is included in Appendix C. 
 
2.3 Existing Drawings 

Historical drawings from the North Eastern Railway records are included in 
Appendix G. 
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3 Structure Condition 

 
3.1 General 

The level survey and inspection for the BD21 assessment were undertaken on 
Thursday 25th July 2013. Weather conditions on the day of inspection were dry with 
light breeze winds and a temperature of 23°C. 
 
For the purpose of structure orientation this assessment report will refer to the 
compass orientation. 

 
Parking was available on the road on the north side to the east of the bridge under a 
temporary lane closure. 
 
Access to the formation was obtained via the south east embankment of the bridge. 
 
3.2 Structure Condition 

3.2.1 Edge Girders 

Only the outer and bottom faces are visible. 
 
The south edge girder is in fair condition. The paint system is failing on the outer 
face and has completely failed on the bottom face. Pitting was noted on the outside 
face and the bottom flange has deep pitting corrosion evident along the full length 
with up to 2mm loss of thickness (Photograph 4 and 5).  
 
The north edge girder is in fair condition. The paint system has failed on the bottom 
flange however remains intact on the outer face. There is heavy corrosion on the 
inside half of the bottom flange with up to 3mm loss of thickness.  

 
3.2.2 Longitudinal Rails 

The longitudinal rails are heavily corroded on the bottom flanges with damp staining 
noted along the length of the span. The paint system has completely failed across 
the span except for localised sections towards the centre of the deck and east 
support area where it remains intact. There is heavy damp staining and build up of 
leachate along the length of the span; stalactites up to 60mm in length were noted 
towards the west support area (Photograph 6). Up to 5mm section loss to the 
bottom flange of the rail was noted across the span. The north and south edges of 
the rail construction were exposed; up to 5mm section loss was evident along the 
faces (Photograph 11). 
 
One of the rails supporting the steel plate was heavily corroded on all visible faces. 
There was up to 5mm section loss on all faces (Photograph 9).  
 
The tie bolt heads are in poor condition. Surface corrosion and de-lamination was 
observed throughout the bolt heads with up to 3mm resultant section loss (See 
Photograph 12). 
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3.2.3 Deck Plates 

The deck plates are heavily corroded with a total breakdown of the paint system. 
Damp staining and build-up of leachate deposits were noted throughout. Corrosion 
of up to 4mm was noted along the length of both plates (Photograph 9). 
 
3.2.4 Parapets & Extension Walls 

The parapets are in fair to poor condition. The south parapet has had repairs to the 
coping stones and the joints are generally well filled in the top 500mm. Below that, 
the joints are open to the deck level on the inner face.  On the outer face there are 
deep open joints to the coursed stonework and loose stones. There is light 
weathering to both the inside and outer faces (Photograph 17 and 21). 
 
On the north parapet the joints are generally well filled with light weathering to the 
inside face. Where the east end of the parapet meets the extension wall there is a 
large stepped fracture through the joints. On the outside face there are deep open 
joints to the stonework and loose stones. There is light weathering to both the inside 
and outer faces. 
 
The stone extension walls beyond the parapets are generally in fair condition. They 
are lightly spalled with localised areas of recessed mortar joints in the same fashion 
as the parapets with intermittent vegetation growth.  

 
3.2.5 Abutments 

There is heavy corrosion and de-lamination to the west abutment bearing rails. A 
sample of the first bearing rail was taken and revealed de-lamination and loss of 
section of up to 4mm on all faces (Photograph 5). The east abutment bearing at the 
south face was in a fair condition; the paint system was still intact on the end face 
with up to 1mm of section loss across the exposed west face. 

 
The east abutment is in whole in fair condition, damp staining and rust from the 
supported rails is evident along the top 700mm across the width of the abutment. 
Towards the north end of the abutment there is leachate staining over the full height 
of the abutment. There are deep open joints across the face of the abutment with 
several vertical fractures; there is a joint fracture open to 5mm, starting from the 
base of the service pipe approximately 1100m from the south face, extending 
vertically down to ground level. There are several spalled stones with loss up to 
90mm deep associated with the fracture . At the centre of the abutment there is a 
gap between the bearing stones 30mm wide. There is a fracture open to 5mm 
extending from the gap through the joints down to ground level. There is a 2.5m2 
area of bulging approximately 1000mm from the north end surrounded by deep 
open joints. There is a 6.5m2 damp area from ground level approximately 2000mm 
from the north face. 
 
The west abutment is in fair condition, damp staining, rust and leachate deposits 
were noted across the width of the abutment from the bearing points 1000mm in 
length. There is an area of deep outward bulging 1m2, 1000mm from the south face. 
There is a fracture extending vertically through the joints though the bulging 
stonework open to 30mm (Photograph 15). There is a fracture open to 3mm from 
the base of the service pipe extending vertically 1000mm through the joints. At the 
centre of the abutment there is a fracture extending vertically 1100mm through the 
joints and below the bearing stones there is a horizontal open to 3mm fracture 
through the joint 900mm in length. There are localised areas of open joints to 50mm 
deep. There is a 3.5m wide band of damp extending the full height at the centre of 
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the abutment. 
 

3.2.6 Formation 

The old railway formation to the south has been partially infilled. The land is now 
used as a private garden and ongoing development. There is land drainage within 
the formation which becomes open under the span (Photograph 27). 
 
The formation to the north is largely overgrown with bushes and trees growing along 
both adjacent embankments and the former track bed (Photograph 26).  

 
 
3.2.7 Road Surface 

The road surfacing across the bridge deck is in good condition with minor wear 
towards the outer edges (Photograph 23 and 24).  
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5 Conclusions and Recommendations 

 
The old rails forming the main structural elements of the bridge display advancing 
corrosion. A conservative estimate of section loss was made, but the capacity may 
reduce if corrosion is not arrested. 
 
The assessment shows that the structure below the carriageway has sufficient 
capacity, both in bending and shear, for 40 tonne vehicles.  The capacity of the 
critical member below the south footway is 3 tonnes accidental vehicle load. The 
abutments are considered satisfactory for current levels of loading. 
 
It is recommended that suitable barriers or a safety kerb system are installed to 
prevent vehicle loading on the footways.  
 
If the bridge is to be retained, it is recommended that the deck is re-waterproofed to 
eliminate seepage. Corrosion protection to the old rails is probably impractical. 
Repairs to the abutments are also recommended. 
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Appendix A Photographs 

 
1. North  elevation 

 

 
2. South  elevation 
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3. South East Bearing Point 

 
 

 
4. South Edge Beam 
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5. South West Bearing Point 

 
 

 
6. Underside of Longitudinal Rails Facing West Abutment 

 
 
 
 
 
 
 



 

ASS-2 BD21 Form BA Assessment Report from  22-07-14   

 
7. Underside of Longitudinal Rails Facing South 

 

 
 

8. Horizontally Laid Rails and South Edge Beam Facing West Abutment 
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9. Service Bay with 9” Pipe, Single Rail and Plate 
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10. ” Plate and Plate of Unknown Thickness 
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11. Exposed Rail Edge 

 

 
 

12. Tie bolt Head 
 
 



 

ASS-2 BD21 Form BA Assessment Report from  22-07-14   

 
 

13. East Abutment 
 

 

 
 

14. West Abutment 
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15. Area of Bulging and Cracking to West Abutment 
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16. Cracking to East Abutment 

 
 
 

 
 

17. South East Wing Wall 
 
 
 
 
 
 
 
 
 
 
 



 

ASS-2 BD21 Form BA Assessment Report from  22-07-14   

 
 

18. South West Wing Wall 
 
 
 

 
 

19. North East Wing Wall 
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20. South West Wing Wall 
 

 
 

21. South Parapet 
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22. Trial Pit in Carriageway Exposing the Top of the Longitudinal Rails  

 
 
 

 
 

23. Road from Bridge Looking East 
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24. Road from Bridge Looking West 
 

 
 

25. South Formation 
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26. North Formation 
 
 
 

 
 
27. Formation Under Span 
 
 

 















Our Ref: Ref shown on map 

Date of issue shown on map 

Dear Customer,

NR & SW ACT 1991 – PROPOSED WORKS AT –  Crawleyside Bank, Stanhope

Prior to commencement of work: for free onsite guidance and accurate up to date location of BT plant 
please contact our Plant Protection Service by the following methods
Email Dial before you dig DBYD@openreach.co.uk
Visit the website www.dialbeforeyoudig.com       
 
Thank you for your request of EQ/PXYBB206 describing the above proposals.

Enclosed are copies of our drawing marked up to show the approximate locations of 
BT apparatus which is present in the immediate vicinity of your works. It is intended 
for general guidance only.  No guarantee is given of its accuracy.

It should not be relied upon in the event of excavations or other works made near to
British Telecommunications plc apparatus which may exist at various depths and 
may deviate from the marked route.

To avoid damage it is recommended that mechanical excavators or borers are not 
used within 600mm of British Telecommunications plc plant.  If scaffolding is 
erected, please ensure that our equipment is not enclosed, blocked, covered or 
otherwise obstructed by the scaffolding.

In the event of BT apparatus being in the area of works we recommend that your 
plant/vehicle crossing is either resited, or apply for a budget estimate by submitting 
detailed plans to the above address, these will be forwarded to the appropriate 
department for their comments.

Please ensure you quote our reference on any future correspondence.

Yours faithfully,

Last updated November 2012

email: DBYD@openreach.co.uk
Phone: 0800 023 2023. Option 5
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Northumbrian Water Limited
Registered in England & Wales No  2366703
Registered Office: Northumbria House,
Abbey Road, Pity Me, Durham, DH1 5FJ

STANDARD CONDITIONS FOR WORKING
NEAR NORTHUMBRIAN WATER APPARATUS

THE FOLLOWING CONDITIONS WILL APPLY TO ALL
WORKS IN THE VICINITY OF COMPANY APPARATUS

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Contact should be made with the appropriate Company Area Office prior to the commencement of any work.  Arrangements can then be made for the local
representative to visit the site and assist in the location and protection of any apparatus affected.  The Company must be given two working days notice before any
works, including trial holes, are carried out within their easements. Contact 0845 717 1100.

The information shown on any plan provided by the Company is for general guidance only.  The position of apparatus shown should not be relied upon as being
precise.  No service pipes are shown on plans.

The actual position of apparatus must be established by taking trial holes in all cases.  No machine excavation will be permitted within 1 metre side of a main.  The
actual position of any apparatus must be found by hand excavation.

Where Company apparatus is exposed by excavation, support and protection measures are to be agreed on site.  Where excavations are taken out below the invert of
a main, adequate support is to be provided to prevent collapse of the excavation and subsequent undermining of the main.  Special attention is to be given to the
compaction of selected backfill material under the main and the company may require the use of lean mix concrete to replace inadequately compacted or unsuitable
support backfill material.  The compaction of selected backfill material under, around and up to a level of 300mm above the top of any main shall be carried out by
hand.  Upon completion of operations, any excavation is to be left open until after inspection by Company¿s representative.

No installation of plant may take place within the Company's easements without the prior consent of the Company and with all special conditions and
arrangements being finalised before commencement of work.

Indiscriminate crossing of the main by heavy construction plant will not be permitted.  Where applicable, Crossing Points must be agreed by the Company and any
protective measures necessary taken before work begins.

Surface boxes and covers should not be removed without obtaining prior consent of the Company. All surface covers to washouts, valves, air valves, hydrants,
stopcocks etc., are to be kept clear of obstruction and with free access at all times. If surface boxes or covers have been temporarily removed, positions should be
clearly marked.

Where the levels of carriageway and footpath surfaces are raised or lowered, then the Company's surface covers must be adjusted as appropriate.

No pipes or cables are to be laid or structures placed directly over the line of Company apparatus.

Where drains, pipes or cables cross over or under any mains, a minimum clearance of 300mm must be maintained. Where it is necessary for any plant to lay
parallel to the pipelines, a minimum distance of 1 metre shall be maintained between the outside of the pipeline and any plant being installed, except in the case of
small diameter plant where N.J.U.G 7 dimensions apply. The Company must agree exceptions to these conditions in writing.

All crossing of the company's pipelines and easements shall be at right angles where possible. Where skew crossings are necessary, no more than 3 metres of the
Company's pipeline shall be exposed at any time.

The Company will require three copies of proposal drawings showing the details of any proposed crossing of pipelines above 300mm diameter. The drawings
must show the Company's pipelines in relation to the proposed works, to a scale of no less than 1:500 and no work shall commence until the Company has given
approval.

Where it is necessary to carry out piling works closer than 6m to the Company' apparatus, or to carry out works using plant that is likely to damage the integrity of
the Company's apparatus, the Company will require a method statement of the works shall be consulted before work commences.

Where the Company's pipeline is protected by a cathodic protection system, the Company will require a suitable joint testing programme to be agreed before
the application of any cathodic protection scheme proposed by another authority or utility undertaking. If any bond-wires or test leads associated with the
Company's cathodic protection system are damaged, disconnected or found to be in poor condition, the Company should be notified so that repairs can be
made.

In the case of Trunk mains which cross development sites, no development is to take place within an agreed distance either side of the pipeline. A guide showing
the easement widths for the various diameters and depths of pipe is available from the RASWA department. 

No tree planting or landscaping work is done in close proximity to Company apparatus unless otherwise agreed in writing by the Company. A planting
guide is available from the RASWA department.

In the event of any damage to any of the Company's plant the Company must be informed immediately. Where any damage occurs to Company apparatus, the
appropriate remedial work will be carried out by the Company and charged to the promoter of the works.

Every effort should be made to secure the site against vandalism of the Company's plant.

A copy of these conditions is to be made available to all Contractors or Sub-Contractors working in the vicinity of Company apparatus.

Issue: RASWA 2. Oct. 02
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Appendix C Trial Pit Log 
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Appendix D Form AA 

 



Highways Agency Historical Railways Estate Group Standard 
 

FORM ‘AA’ (BRIDGES) GC/TP0356 
 Appendix: 4 
ELR/ Bridge No   ASS/2 Issue: 1 
 Revision: B (Nov 2000) 
APPROVAL IN PRINCIPLE FOR ASSESSMENT  
 

i 

Bridge/Line Name: Crawley Hall /Ashes Branch (Stanhope)  
 
ELR/Bridge No.   ASS/2 
 
Brief Description of Existing Bridge: 
 

(a) Span Arrangement  

The bridge is a single span skewed overbridge. The clear skew span is 
3.83m (12’ - 7”); the square span is 3.51m (11’ – 6”) giving a skew angle 
of 23º. 

(b) Superstructure Type  

The bridge is comprised of upright worn 80lb bull-head rails 
contiguously spanning longitudinally between abutments. A section of 
rails 6.93m wide form the deck to the carriageway. Discrete sections of 
the rail are laterally restrained by means of tie bars and bolts at 1.07m 
centres. Under the footways some of the rails are laid horizontally. At 
the outer edges there are cast iron trough type edge girders which form 
the support for the bridge parapets. Under the south footway, there is a 
service bay constructed of ” thick steel plate simply supported by two 
single upright rails. A plate of unknown thickness is supported between 
the ” thick plate and the edge of the upright rails. 

The rails support a 92mm thick concrete backing to form the deck. 

The parapets are a combination of mortared and dry stone wall 
construction. 

(c) Substructure Type  

The substructure comprises of gravity type abutments, constructed from 
randomly sized stone blocks brought to courses. Large, dressed 
sandstone blocks within the abutments form the bearing shelf for the 
spanning rails. There are 2 No. worn 80lb bull-head rails laid 
horizontally acting as bearings for the spanning rails on each bearing 
shelf. The wing walls are also gravity type stone construction 

(d) Planned highway works/modifications at this site  

None 

(e) Road designation class and whether classed as a heavy load route 

The bridge carries the B6278.  The carriageway is 6.17m wide. There is 
a 1.56m wide kerbed footpath to the south and a 0.81m wide kerbed 
footpath to the north of the carriageway.  

The road surfacing across the bridge deck is in good condition with 
minor wear towards the outer edges the surfacing will be rated as 
"good" for assessment purposes. 
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The national speed limit of 60mph applies over the bridge; traffic flow is 
moderate with light HGV traffic; AAHGVF is taken as "medium". 

(f) Any other requirements  

None 

Assessment Criteria 
 

(a) Loadings and Speed  

Section sizes used to calculate dead loads and for determining 
structural capacity obtained from site measurements. (See Jacobs 
report “VAR9-3991 Assessment Programme – Assessment and 
Inspection Report – Bridge Ref.: ASS/2 – February 2014”). The bridge is 
to be assessed for up to 40/44 tonne live loading, with reduced loading 
being determined where this capacity is not reached.  

(b) Codes to be used 

BD21/01 – “The Assessment of Highway Bridges and Structures” 

BD56/10 – “The Assessment of Steel Highway Bridges and Structures” 

(c) Proposed Method of Structural Analysis  

The capacity of the bull head rails will be calculated on simple bending 
principles after determining the plastic section modulus of the corroded 
section. The rails will be assessed using the Type HA live loading where 
the UDL shall be taken as two longitudinal strip loads and the KEL as 
two wheel loads. This will be applied in accordance with clauses 6.10 
and 6.11.  

This method will also be used in considering accidental vehicle loading 
on the footpaths.  The loading effects on the longitudinal rails from the 
service bay plate will be derived by simple statics. 

The strength of the floor plates themselves will be determined using 
bending principles. Local load effects can be determined using Pucher 
charts.  

The substructure will be assessed qualitatively. 
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