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Executive summary 

Structure Type: Single span overbridge 

Superstructure Form: Double joist compound girders with jack arches  

Substructure Form: Brick wingwalls, abutments and parapets 

Span: 9.14m (30'  0") 

Assessment Code: CS454 

Live Load Capacity:  

 Internal Girder  Normal traffic loading 

 South Edge Girder  Dead Loads only 

 North Edge Girder  40/44 Tonnes Accidental Vehicle Loading  

Capacity Critical Element: South Edge Girders (Midspan bending) 

Capacity Factor: 0.98 

Condition: Poor to Fair Condition 

Local Authority: Hertfordshire  

OS Reference: TL 390 241 

This report presents the load carrying capacity for the bridge and identifies the data used to derive the 
assessment. The load carrying capacity of the bridge is based only on the assessment of visible span that were 
amenable to inspection. It has been prepared by Jacobs for the exclusive use by HRE and should not be relied 
on by third parties. It has been based on site measurements and investigation by Jacobs or historical 
information provided by HRE, as appropriate. 

The description of condition does not represent a principal inspection, nor should it be relied on for the 
development of maintenance works. Close inspection of members was limited by the constraints of safe 
access possible within the site visits described. 

Identification of defects is principally based on ground level observation of visible members. The structural 
arrangement of the bridge meant that the following elements were not examined as part of the inspection for 
assessment: 

 Topside of the internal and edge girders were not exposed.   

 No investigation was made of the internal condition of the pseudo-box girders. 

 The extrados of the Jack arches were not exposed. 
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1. General Description and Structural Details 

1.1 Introduction 

Jacobs was appointed by National Highways  Historical Railways Estate (HRE) to undertake a CS454 
assessment of structure SMB/2062. 

1.2 Location and General Description 

Structure SMB/2062 carries the B1368 over the trackbed of the former Buntingford branch line part of the 
Great Eastern Railway. The structure is located 10.5km west of Hockerill. The OS Grid reference is TL 390 241.  

The B1368 has a carriageway width of 5.97m over the structure. A footpath runs along the north verge and 
there is a grass verges on the southern side. The north footpath has a width of 1.38m, the south verge has a 
width of 0.79m. The overall width between the parapets is 8.13m.  

The Buntingford branch line was first opened in 1863, it is likely that a structure was originally constructed 
around that time, but the present bridge probably dates from the 1920s. 

1.3 Construction Type 

The structure is a heavily skewed (40 ) single-span bridge that comprises six longitudinally spanning double 
joist compound girders with brick jack arches spanning between them. The skew span of the structure is 
9.14m. The internal and edge girders are of a similar construction. The wingwalls, parapets, and abutment are 
constructed from brindle brick.  

Edge/Internal Girders 

The double joist compound girders consist of two RSJs which have been riveted together with a top and 
bottom flange plate. The RSJ dimensions are consistent with the sections properties for a  

 girder. web 
depth of 411mm [16 ¼ "] and a web thickness of 14mm [9/16

178 23mm [ 7/8 ]. The centre-to-centre spacing between the RSJs is 216mm [8 
 

The flange plates are  wide and have a thickness of 11.4mm [7/16  The rivet head diameter 
is 33.6mm and has a 339mm spacing and  pitch.  

-FLEET- likely to have 
 

 
Figure 1. Double joist compound dimensions 
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Figure 2. RSJ Dimensions 
 
Jack Arches 

The jack arches are constructed from brindle brick. During the previous assessment of the structure, a trial pit 
confirmed that the jack arches were covered in a concrete infill level to the top of the longitudinal compound 
girders. The average jack arch rise is 211mm and the depth of the backing is approximately 443mm. The jack 
arches have an average span of 1.235m.   

Tie Bars 

The structure was retrofitted with six pairs of tie bars (twelve ties in total) in 2008. The tie bars are 32mm in 
diameter and are spaced at 2.98m (approximately 3.0m) intervals.  
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2. Information Search 

2.1 Services Search 

No service searches were undertaken.  

2.2 Site Investigation Description and Results 

A survey of the structure was completed on the 4th April 2023.   

2.3 Existing Drawings 

Refer to Appendix D for a copy of these drawings. 
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3. Structure Condition 

3.1 General 

Jacobs undertook an inspection survey of the structure on the 4th April 2023 to inform the CS454 
assessment. Weather conditions were sunny with average temperature was 12 C. Parking was available on the 
west verge north of the structure and access to the solum was obtained through the land to the north 
surrounding the old station building.  

3.2 Structure Condition 

3.2.1 Edge Girders  

South Edge Girder 

Midspan  

At midspan, the girder has sustained a severe amount of corrosion; at a minimum, the exposed external faces 
have at least 2mm of section loss.  

On the external RSJ, total section loss of the web has occurred from the base of the web extending up to a 
60mm depth over a 1.75m length. Additionally, to accommodate new tie bars, the bottom flange of the 
external RSJ has been cut/removed over a 50mm width.  

The bottom flange plate has sustained total section loss over a width of 225mm (including the cut-out made 
to accommodate the retrofitted tie bars). The remainder of the bottom flange plate has a residual thickness 
of 5.4mm over a 245mm width.  

The section loss that has occurred around the bottom flange of the external RSJ has separated the bottom 
flange from the rest of the double joist compound girder and is rendering it ineffective in supporting loading.   

Calcite deposits obscure the underside of the top flange plate and the top flange of the external girder; both 
are assumed to have sustained up to 2mm of corrosion, similar as seen elsewhere on the girder. There was 
also 1mm of pitting and corrosion to the internal faces of the double joist compound girder.  

 

Figure 3. South Edge Girder  Midspan corrosion 
 
Support 
 
At support, there is total section loss of the bottom flange plate over a width of 38mm. The underside of the 
top flange plate has a 6.4mm residual thickness over a 38mm width. Elsewhere there is 1mm of corrosion 
across the exposed faces of the girder.  
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Figure 4. South Edge Girder  Support corrosion 
 
North Edge Girder 
 
The northern edge girder exhibits a similar pattern of corrosion as the southern edge girder.  
 
Midspan 
 
On the external RSJ, the web has become severely corroded, and the corrosion is concentrated toward the 
base of the web. UTG measurements indicate that the web thickness has reduced to a residual thickness of 
7mm from the mid-depth of the girder to the base. There is total section loss of the bottom flange plate over 
a width of 38mm. Elsewhere, the girder has sustained up to 2mm of corrosion on the exposed faces of the 
girder. There was also 1mm of pitting and corrosion to the internal faces of the double joist compound girder. 

 

Figure 5. North Edge Girder  Midspan corrosion 
 
 
Support 
 
At support, there is total section loss of the bottom flange plate over a width of 38mm. Elsewhere there is 
1mm of corrosion across the exposed faces of the girder.  
 

 
 
Figure 6. North Edge Girder  Support corrosion 
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3.2.2 Internal Girders 

Internal Girders 
 
All of the internal girders were in a similar condition. At midspan, total rivet head loss has caused the bottom 
flange plate to become detached from the steel RSJs at the approximate location of the blast-line. Where the 
plate has detached, it has slightly sagged rendering it ineffective. 
 

 
 
Figure 7. Internal Girders  Midspan corrosion 
 
At the support, only paint loss has occurred to the underside of the bottom flange plate.  

3.2.3 Jack Arches 

All the jack arches are similar. They are in fair condition, with a 1m band of damp along the midspan of the 
arches.  

3.2.4 Abutments 

West abutment 

There are a series of three repointed vertical fractures connecting through the full height of the abutment 
below the bedstone for the second internal girder from the south. Three mortar tabs dated 5/68 were placed, 
and all appear to have broken and then been repointed at a later date. The repointed mortar has remained 
intact. There is also another repointed vertical fracture beginning below the north edge girder. The fracture 
begins 2m from ground level, extending vertically into the bedstone mortar joint and then continuing to the 
jack arch. A mortar tab dated 58 was installed but has broken. Additionally, a strain gauge has been placed, 
although one half has broken off.  

East abutment 

There is a full-height repointed vertical fracture underneath the bedstone for the second internal girder from 
the north. There is a broken mortar tab dated 5/68 on the fracture. At the broken mortar tab, the fracture is 
1mm wide. At the quarter points of the wall, there is damp and algae staining around the bedstones.  

3.2.5 Wingwalls 

Northwest Wingwall 

There is a repointed diagonal fracture extending from the bearing stone, passing through the buttress and 
connecting onto the wingwall. Along the fracture, there is up to 10mm displacement of the brickwork around 
the bearing stone and there are isolated areas of spalling in brickwork adjacent to the fracture.    

The buttress has spalled up to 15mm along its base at ground level 

Northeast Wingwall 

There is a full height vertical fracture, which has be previously repointed, begins at the interface between the 
wingwall and buttress before stepping through the buttress and string course before halting at the interface 
between the buttress and parapet walls. Along the repointing mortar, a new 1mm fracture appears to have 
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developed, and there is some mortar loss in the repointing. The new 1mm facture has also stepped through a 
single brick in an isolated area of reskinned brickwork. 

Southwest Wingwall 

There is a stepped fracture on the buttress which has been filled. Joining the step fracture there are two 
hairline fractures. The Pilaster has been displaced outward by 5 to 10mm at the stringcourse 

Southeast Wingwall 

There is a full height 10mm vertical fracture at the centre which has been previously filled. Along the fracture, 
the material used in the repointing of the fracture appears to be loose and spalled away in isolated areas. 
There is a broken mortar tab on the fracture, dated 5/68. 

On the buttress, the bearing stones have multiple fractures and channel reinforcement has been added.  

3.2.6 Parapets 

North Parapet 

On the internal face of the parapet wall, there is a series of four full-height hairline vertical fractures spread 
along the wall. These fractures are located at the interface between the northwest pilaster, a 4m offset from 
the northwest pilaster, a 4m offset from the northeast pilaster and at the interface at the northeast pilaster. 

There is also an additional hairline fracture, which extends through three bricks at a 1m offset from the 
northwest pilaster.  

South Parapet 

At the interface between the parapet wall and southwest pilaster, there is a full-height vertical fracture, which 
appears to have been filled with a polyethylene filler.  

At the interface between the parapet wall and southeast pilaster, there is a full-height 3mm vertical fracture. 
Along the fracture, there is a broken mortar tab.  There is also 2mm vertical fracture extending over a 1m 
length; the fracture is located 2m east of the Southeast pilaster. One the fracture there is a broken mortar tab. 

3.2.7 Formation  

The formation to the north west joins onto a landowner property which housed a former station for the 
railway line. 

The land to the southeast is used for agriculture 

3.2.8 Road Surface and Traffic Flow 

The carriageway appears to be in a good condition. 
be maintained by the local highway authority, and it may degrade over time. As a conservative approach to 
the assessment, the road condition will be considered 'poor'.  

During the site visit, HGV were observed crossing the structure, and the road accommodates a local bus route.  
In 2008, a traffic census was taken adjacent to the structure. At the time of the recording, the annual average 
daily flow rate for HGVs was 111, equating to an Annual average hourly HGV flow (AAHHGVF) of 4.6. It is 
unlikely that the AAHHGVF will have increased by 52% to be above the 7.0 
flow. Therefore, low , for the purpose of the assessment.  
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5. Conclusions and Recommendations 

While the internal girders supporting the carriageway 
the pass was only marginal, and if additional section loss were to occur to the midspan section, the 
consequence would be restricted loading.  

The southern edge girders do not have the capacity to sustain any form of live loading. It is recommended 
that a road restraint barrier be installed, as soon as is practical, to protect the southern edge girder from any 
accidental vehicle loading.  

The north edge girders passes for 40/44 tonnes accidental vehicle loading. The condition of the north girder 
should also be monitored as it displayed a similar pattern of section loss to that seen in the south edge girder. 
If section loss develops in the web of the external RSJ, it may become ineffective, reducing the bending 

 

The jack arches pass for 40 tonnes of traffic loading based upon the empirical method as described in 
Bridgeguard 3 Current Information Sheet No. 22. To ensure the tie bars remain effective, the connections 
to the edge girders should be monitored as the continuation of corrosion to the bottom flange of the RSJs in 
these areas may compromise the integrity of the ties' anchorage. 

On the substructure, there are several vertical fractures, which may indicate that there has been continuous 
movement within the walls of the structure. The fractures within the structure appear to have a long history as 
there were a number of broken mortar tabs which were dated between 1958 to 1968. As the mortar tabs 
have not been renewed, it was impossible to determine whether the movement within the wall is still 
occurring or A new set of strain gauges and/or mortar tabs should be 
installed on the fractures, and if there is no evidence of movement, the substructures are considered suitable 
by qualitative assessment for vehicles conforming to Normal Traffic Loading (40/44 tonnes) as defined by 
CS454.  

Due to the arrangement of the double joist compound girder, replacing the external RSJ to repair the unit 
does not appear practical. There may be an option to replace the entire edge girder unit with a new girder but 
any modification to the edge girder will also affect the construction of the retrofitted tie bars and jack arches.  
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Photograph 3. Southwest approach 

 

Photograph 4. Northeast approach 
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Photograph 7. Soffit (View South along east edge girder) 

 

 

Photograph 8. West abutment 
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Photograph 11. Northeast Wingwall 

 

Photograph 12. Southwest Wingwall  
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Photograph 13. Southeast Wingwall 
 

 

Photograph 14. South Edge Girder at East Support - Web 
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Photograph 15. South Edge Girder at East Support  Underside of bottom flange plate 
 

 

Photograph 16. South Edge Girder at Midspan  External face and web 
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Photograph 17. South Edge Girder at Midspan  Underside of Bottom Flange 

 

Photograph 18. South Edge Girder at Midspan  Internal Faces 
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Photograph 19. North Edge Girder at East Support - Web 
 

 

Photograph 20. North Edge Girder at East Support  Underside of bottom flange plate 
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Photograph 21. North Edge Girder at Midspan  External face and web 
 

 

Photograph 22. North Edge Girder at Midspan  Underside of Bottom Flange 
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Photograph 23. North Edge Girder at Midspan  Internal Faces 

 

Photograph 24. Second Internal Girder from South - Support 
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Photograph 25. Second Internal Girder from South - Midspan 

 

Photograph 26. West abutment  Fracture below second internal girder from south 
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Photograph 27. West abutment  Fracture below second internal girder from south 

 

Photograph 28. West abutment  Fracture below second internal girder from south 
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Photograph 29. West abutment  north edge fracture 

 

Photograph 30. East Abutment  Vertical fracture under second internal girder from north 
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Photograph 33. Northeast wingwall  Vertical fracture  

 

Photograph 34. Southwest wingwall  Fracture  
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Photograph 35. Southeast wingwall  Fracture  

 

Photograph 36. Southeast wingwall  fracture mortar tab 
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Photograph 37. Southeast wingwall - buttress 

 

Photograph 38. North Parapet 
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Photograph 39. South Parapet 

 

Photograph 40. South Parapet  broken mortar tab 
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Photograph 41. Southwest Parapet  Filled fracture 
 

 

Photograph 42. North Formation  
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Photograph 43. South Formation  
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Appendix B. Form AA 
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Appendix C. Form BA 
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Appendix D. Existing Drawings  
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Appendix E. Survey Sketches 

 

Cross section
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Appendix F. Calculations 

 

 




























































































