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1 General Description and Structural Details 

1.1 Introduction 

Jacobs was appointed by BRB(R) to conduct the site survey at HBR3/123 in 
sufficient detail to provide data for BE4 assessment work.  

Structural Soils Ltd excavated a trial pit to expose the top flange of a girder and the 
extrados of a jack arch.  

1.2 Location and General Description 

HBR3/123 is a single span structure carrying the unclassified Stubbs Road over the 
former Hull and Barnsley railway near Walden Stubbs, North Yorkshire.  

The road carried by the bridge is a single carriageway 4.14m wide at the centre of 
the span.  There are verges of 1.78m and 1.63m width on the west and east sides 
respectively.

The bridge was observed to have little traffic flow during the course of the 
inspection. HGV use is taken as "Low". 

The formation adjacent to the structure has been infilled. Infill material (a mix of soil 
and fly tipping) partially fills the solum of the bridge leaving the eastern side of the 
abutments inaccessible. 

The Ordnance Survey Grid Reference for the bridge is SE541169. 

1.3 Construction type 

The bridge is a single span with cast iron beams and brick jack arches with concrete 
backing.

The bridge has a skew of 11o with a skew span of 7.92m (26') and a square span of 
7.75m (25’ 5”). 

The bridge is comprised of seven longitudinally spanning cast iron girders spaced at 
1.37m (4’ 6”) centres. The bottom flanges of the five internal girders are 457mm 
(18”) wide and 50mm (2”) thick whereas the top flanges are 152mm (6”) wide and 
40mm (1½”) thick. The edge girders have an eccentric web, located 75mm (3”) from 
the outer edge of flanges. Bottom flanges are 387mm (15”) wide and 50mm (2”) 
thick.

The beams are linked together by three transverse steel ties at 2.29m (7’ 6”) 
spacing from the central tie. Two courses thick brick jack arches span between the 
bottom flanges of beams. The rise of the jack arches is 159mm (6”). 
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Central Girders    Edge Girders

The abutments and wingwalls are common brick gravity type structures. The deck 
girders bear onto individual sandstone pad blocks built flush into the abutments. 

The parapets are brick with bull nosed blue brick copings. The pilasters have large 
sandstone copers. 

Sketches of the plan at road level and the elevation are included in Appendix F.   

*Dimensions from record drawings 
**Assumed dimensions 
Other dimensions from site measurements 
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2 Existing Information Search 

2.1 Service Search 

Service search documentation obtained by Structural Soils Ltd is included in 
Appendix B. 

2.2 SI Results 

One trial pit was excavated in the west side grass verge in order to expose the top 
of a jack arch and adjacent top flange of an internal beam allowing levels and 
measurements to be taken to verify record dimensions. 

Logging data for the trial pit and a description of the investigation is included within 
Appendix C. 

2.3 Existing Drawings 

A previous ‘British Rail Property Board’ assessment report contains a general 
arrangement drawing showing details of the bridge, see Appendix G. 
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3 Structure Condition 

3.1 General 

The initial survey and trial pit excavation on 24th August 2011. Weather conditions 
were sunny and a temperature of 25°C.

Parking was available along with verge of Stubbs Road to the south of the structure.  
Access to the underside of the structure was gained via a farm track off Stubbs 
Road through the private field to the south west side of the structure.   

3.2 Structure condition 

3.2.1 Edge girders 

The edge girders are in good condition with little corrosion noted. There was no 
observed delamination or loss of section. The majority of paint on the girders is still 
intact with only localised chips of paint missing to the bottom flange. 

3.2.2 Internal girders 

Internal girders appear to be in good condition with little corrosion noted to the 
bottom flanges. There was no observed delamination or loss of section. The majority 
of paint on the girders is still intact with only localised chips of paint missing to the 
bottom flange. There is no reason to make any allowance for corrosion in 
determining the section properties of any of the internal or edge girders. 

The trial pit exposed a dense concrete backing above the jack arch which encases 
the internal girders up to a depth which is 95mm below the top flange. The upper 
95mm of the internal girders web and the top flange are both embedded within 
compacted, friable clay material which lies on top of the concrete backing (Refer to 
Logging data for Trial Pit in Appendix C).  

3.2.3 Jack arches and tie rods 

The three tie bars present through the lower section of each girder are 25mm (1”) in 
diameter. Heavy corrosion was noted with an estimated 30-50% loss of section.  

The inner jack arches are in good condition with localised mortar loss, calcite 
staining and spalling, mainly located around the tie bars. The outer jack arches are 
in equally good condition with only minor defects. 

3.2.4 Abutments 

The abutments are partially infilled with only the central and western side visible for 
inspection.  Brickwork is in good condition with some calcite staining  



HBR3-123 Form BA report.doc  3-2

3.2.5 Wingwalls 

The north west wingwall newel is in poor condition with fractures noted and a 
missing capping stone. The wingwall adjacent to the newel has loose bricks and 
missing mortar. 

The south west newel is in equally poor condition. There are areas of minor spalling 
and deep open joints to the adjacent wingwall. 

The above problems are sufficiently remote from the road that they will not affect the 
load carrying capacity of the wall. 

Due to vegetation and infilling material it was not possible to observe the eastern 
wingwalls.

3.2.6 Parapets 

The west parapet has a stepped fracture to the inside face. The outside face has 
loose and missing brickwork above the top flange of the edge girder. The outside 
face also has minor vegetation growth. The parapet is generally in fair condition with 
all coping intact. 

The east parapet was observed to be out of plumb and slightly leaning towards the 
road. There is minor spalling to the inside face. The parapet is generally in good 
condition with all coping intact. 

3.2.7 Formation 

The formation beneath the structure is partially infilled with soil and fly-tipping. The 
eastern side is heavily vegetated which prevents easy access. 

3.2.8 Road surface 

The road surface is in good condition with no observed defects or recent repair 
work.

The road over the bridge is humped. There were no observed speed restrictions on 
the road so it is assumed vehicles can travel a maximum of 60mph. No weight 
restriction signs were observed relating to the bridge.  

The approaches from the north and south are straights, several hundred metres 
long.



HBR3-123 Form BA report.doc  4-1

4 Assessment to BE4 

4.1 Methodology 

The deck loading was amenable to analysis by the quick assessment method 
outlined in Part 2 of BE4. The edge girders were unaffected by live loads applied in 
accordance with BE4 as internal girders are positioned between them and the near-
side line of wheels (Clause 302). The edge girders have been checked under dead 
and superimposed dead load only. Capacities were calculated using measurements 
of reduced section sizes where corrosion is present, as identified in the Inspection 
Report. Consequently, a general condition factor has not been applied. 

The infill material above the top flange of the girders is clay with siltstone cobbles.  
Due to the substantial clay content, the material was considered not fully compliant 
with BE4 Clause 305 b ii 1 therefore D/d enhancement of the live load section 
modulus was not used in the initial assessment.  

Review of the adequacy of the jack arches and tie-rods was based upon the 
empirical method described in Bridgeguard 3 Current Information Sheet No 22 (Pro-
forma for the empirical assessment of brick, masonry and concrete jack arches and 
associated ties.) 

The substructure was assessed qualitatively. 

4.2 Results 

Element: Edge girders

Action Location Dead load 
effect 

Full C&U 
load effect 

Total load 
effect 

Assessed 
resistance 

Live load 
capacity 

Bending Mid-span 78.07 ton.ft 0 ton.ft 78.07 ton.ft 193.7 ton.ft Full C&U 
loading 

 BE4 live load not applied as there is an intervening girder between the nearest 
line of wheel loads. 

Element: Internal girders 

Action Location Dead load 
effect 

Full C&U 
load effect 

Total load 
effect 

Assessed 
resistance 

Live load 
capacity 

Bending Mid-span 70.47 ton.ft 35.34 ton.ft 105.81 ton.ft 127.6 ton.ft Full C&U 
loading 
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Element: Jack arches and tie rods 

The jack arches fail according to the advice of the Bridgeguard Current Information 
Sheet No. 22 with regards to the strength of the ties in the edge bays. The current 
tie arrangements provide approximately 50% of the required 260mm2/m specific 
area. Approximately 50% of the original 1” diameter has been lost to corrosion.  

Element: Substructure 

In general, the substructure does not give cause for concern and appears to be 
satisfactory for single lane C&U loading by qualitative assessment. The defects 
observed throughout the north west and south west wingwalls are considered to be 
sufficiently remote from the road, and are therefore considered not to affect the load 
carrying capacity of the bridge.   
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5 Conclusions and Recommendations 

The girders are quite substantial for the span and despite not considering section 
modulus enhancement for live load, they are assessed as satisfactory for full C&U 
loading.

The empirical assessment of the jack arches shows them to be non-compliant with 
the requirements stated by the Bridgeguard Current Information Sheet No. 22.  The 
specific area of the ties falls well short of the recommendation. While recognising 
that the empirical assessment is written for the higher BD21 loading and there is no 
BE4 loading applied on the edge jack arches, in view of the extent of the deficiency 
it is considered prudent to add additional tie straps. 

The additional ties, proposed as part of the jack arch strengthening should ensure 
the stability of the edge girders; however their condition should continue to be 
monitored as part of all future inspection works. Reduced tie provision does not 
currently appear to pose a danger to traffic. 

The defects observed throughout the substructure are not considered to affect the 
load carrying capacity of the bridge. The condition of the bridge is to be monitored 
through future inspections, vegetation removal and minor re-pointing works may be 
considered throughout the substructure elements, however these works are not 
deemed critical in the bridge's current state.  
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Appendix A Photographs 

Photo 1 – West Elevation 

Photo 2 – North West wingwall / newel 
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Photo 3 – South West wingwall / pilaster 

Photo 4 – South West newel 
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Photo 5 – East side jack arch 

Photo 6 – Tie bar through jack arch 
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Photo 7– North side abutment 

Photo 8– Looking North East over Structure 
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Photo 9– Trial pit 
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Photo 9– View North over bridge 

Photo 10– View South over bridge 
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Appendix B Services Search 









  Last updated January 2010 

 
 
 
Our Ref: Refer to Plan 
Your Ref: EQ/EJDGI847 
 
 
07/07/2011 
 
 
 
 
 
 
 
 
Dear Customer, 
 
NR & SW ACT 1991 – PROPOSED WORKS AT: Disused Railway Line Stubbs Rd, Walden 
Stubbs, Doncaster, South Yorkshire, DN6 9BT 
 
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 
Tele 0800 9173993 
Fax 01332 578650 
Email Dial before you dig DBYD@openreach.co.uk 
Visit the website www.dialbeforeyoudig.com             
  
Thank you for your request of EQ/EJDGI847 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, 
 
BT Openreach 
 
 
 

National Notice Handling Centre 
PP 3EW45, Telecom House, 
Trinity Street, 
Hanley, 
Stoke-on-Trent, 
ST1 5ND. 
 
Freephone: 0800 800865 
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YORKSHIRE WATER
PROTECTION OF MAINS AND SERVICES - CLEAN WATER

1. Please note the positions of clean water apparatus shown on the enclosed plans are believed to be correct. However, 
Yorkshire Water (YW) will accept no responsibility in the event of any inaccuracy or omission. The actual position of such 
apparatus and that of service pipes which have not been indicated must be established on site by contacting the Customer 
Helpline (0845 124 24 24) for water and (0845 120 8482) for sewerage. 

2. To enable future repair works to be carried out without hindrance; any pipe, cable, duct, etc. installed parallel to a water main 
or service pipe should not be installed directly over or within 300mm of a water main or service pipe. A minimum clearance of 
150mm must be maintained at any perpendicular crossing. These requirements apply to activities within an existing highway 
and are relevant to the installations of pipes, cables, ducts, etc. up to and including 250mm in diameter. Necessary protection
measures for installations greater than 250mm in diameter and/or in private land will need to be agreed on an individual basis.

Installations within a new development site must comply with the National Joint Utilities Group publication Volume 
2. NJUG Guidelines On The Positioning Of Underground Utilities Apparatus For New Development Sites. 

3.  All excavation works near to YW apparatus should be by hand digging only. 

4.  Backfilling with a suitable material to a minimum 300mm above YW apparatus is required. 

5.  If surface levels are to be decreased/increased significantly the effects on existing apparatus will be carefully considered and 
if any alterations are necessary, the costs of the alterations will be recharged to you in full. Outlets on fire hydrants must be no 
more than 300mm below the new levels and all surface boxes must be adjusted as part of the scheme. 

6.  Adequate support must be provided where any works pass under YW apparatus. 

7.  Jointing chambers, lighting columns and other structures must be installed in such a way that future repair or maintenance 
works to YW apparatus will not be hindered. 

8. Apparatus such as; railings, sign posts, etc. must not be placed in such a way that they prevents access to or full operation of 
controlling valves, hydrants or similar apparatus. Care must also be taken not to bury or cover chamber lids for similar reasons.

9.  Explosives shall not be used within 100 meters of any Yorkshire Water Services apparatus or installations. 

10.  Vibrating plant should not be used directly over any apparatus. 

11. Under no circumstances should thrust boring or similar trenchless techniques commence until the actual position of the 
Company’s mains/services along the proposed route have been confirmed by trial holes. 

12.  Any alterations to the highway should be notified following the procedures outlined in the New Road and Street Works Act 
1991 Code of Practice; Measures Necessary Where Apparatus Is Affected By Major Works (Diversionary Works). 

13.  Should YW incur any costs as a result of non-compliance with the above, all costs will be recharged in full. 

Please note that the information supplied on the enclosed plans is reproduced from Ordnance Survey material with the 
permission of the Ordnance Survey on behalf of the Controller of Her Majesty’s Stationery Office, © Crown Copyright. 
Unauthorised reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Licence Number 
1000019559. 



YORKSHIRE WATER 
PROTECTION OF MAINS AND SERVICES - WASTE WATER 

1. The position of Yorkshire Water Services Ltd (YWS) apparatus shown on the existing mains record drawing(s) indicates the 
general position and nature of our apparatus and the accuracy of this information cannot be guaranteed.  Any damage to YWS 
apparatus as a result of your works may have serious consequences and you will be held responsible for all costs incurred.  
Prior to commencing major works, the exact location of apparatus must be determined on site, if necessary by excavating trial 
holes. The actual position of such apparatus and that of service pipes which have not been indicated must be established on 
site by contacting the Customer Helpline (0845 124 24 24) for water and (0845 120 8482) for sewerage.  

2. The public sewer network is lawfully retained in its existing position and the sewerage undertaker is entitled to have it remain
so without any disturbance. The provisions of section 159 of the Water Industry Act 1991 provides that the sewerage undertaker 
may "inspect, maintain, adjust, repair or alter" the network. Those rights are given to enable the sewerage undertaker to perform
its statutory duties. Any development of the land or any other action that unacceptably hindered the exercise of those rights 
would be unlawful. 

3.  Sewers in highways will generally be laid to give 1200mm of cover from finished ground level working to kerb races, other 
permanent identification of the limits of the road or to an agreed line and level.  Substantial increases or decreases to this 
1200mm depth of cover will result in the sewer being re-laid at your expense. 

4.  All excavation works near to YWS apparatus should be by hand digging only. 

5.  Backfilling with a suitable material to a minimum 300mm above YW apparatus is required. 

6.  To enable future repair works to be carried out, a minimum clearance of 1000mm must be maintained where any works or 
services are installed adjacent to YWS apparatus and a minimum clearance of 150mm where any works or services cross the 
apparatus. 

7.  Adequate support must be provided where any works pass under existing YWS apparatus. 

8. Jointing chambers, lighting columns and other structures must not be installed in such a way that future repairs to YWS 
apparatus are hindered. 

9.  YWS surface boxes must not be covered or buried.  Any adjustment, alteration or replacement of manhole covers must be 
agreed on site prior to the commencement of the works with a YWS Inspector who may be contacted via our Call Centre on 
0845 120 8482. 

10.  Explosives must not be used within 100 metres of YWS apparatus or installations and vibrating equipment should not be 
used directly over any apparatus. 

11.  Ground levels over existing YWS apparatus are to be maintained. 

12.  Movement or operation by vehicles or heavy plant is not to be permitted in the immediate vicinity of YWS plant or apparatus
unless there has been prior consultation and, if necessary, adequate protection provided without cost to YWS. 

13.  You will be held responsible for any damage or loss to YWS apparatus during and after completion of work, caused by 
yourselves, your servant or agent. Any damage caused or observed to YWS plant or apparatus should be immediately reported 
to YWS. 

14. You should ensure that nothing is done on the site to prejudice the safety or operation of YWS employees, plant or 
apparatus.  

Please note that the information supplied on the enclosed plans is reproduced from Ordnance Survey material with the 
permission of the Ordnance Survey on behalf of the Controller of Her Majesty's Stationery Office, © Crown Copyright. 
Unauthorised reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Licence Number 
1000019559.
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Appendix C Trial Pit Log 
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Appendix D Form AA 
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Appendix E Form BA 
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Appendix F Calculations 
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Appendix G Historical Information 

Cross Section

Plan




