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Executive Summary 
Structure Type: Single span sidebridge 

Superstructure Form: Steel girders with timber deck  

Substructure Form: Sheet pile supported mass concrete abutments 

Span: Clear square span 7.93m (26’ – 0”) 

Assessment Code: BD21/01 

Live load capacity: 3 tonnes GVW Assessment Live Loading or 2.1 tonnes axle 

Capacity Critical Element: Timber decking 

Restriction: 1.5 tonnes axle limit currently in place  

Condition: Fair 

Local Authority: Powys 

OS Reference: SO 006 900 

 

This report presents the load carrying capacity for the bridge and identifies the data used to derive the 
assessment. 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 a single site visit. 

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: 

 The construction of the timber deck meant that the top surface of the steel beam top flanges were not 
amenable to inspection. These areas were considered as built in parts and therefore assumed to be 
competent. 

 The built in nature of the steel beam bearing areas restricted their inspection. These areas were 
considered as built in parts and assumed to be competent due to the protection offered by the encasing 
concrete.  

 The tie bar end plate arrangement restricted the inspection of the steel beam webs locally, these areas 
are considered as built in parts. 
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1. General Description and Structural Details 
1.1 Introduction 

Jacobs was appointed by Highways England – Historical Railways Estate (HRE) to undertake a BD21 
assessment of bridge VAN/6.  

1.2 Location and General Description 

Bridge VAN/6 carries a farm track, over a small stream, approximately 3 km (1.9 miles) south west of Caersws, 
Powys. 

The track is 2.90m wide at the centre of the span.  Timber baulks 0.30m wide and grass verges 0.17m wide line 
both sides of the track. The overall width between the parapets is 3.49m. Refer to the plan at road level in 
Appendix E for carriageway dimensions.  

Traffic flow across the bridge is light. No HGV use was observed during the survey though access by farm 
vehicles is expected due to the nature of the surrounding land. A speed limit sign of 10mph and a weight limit 
sign of 1.5 tonne axles are located at the south east corner of the structure. 

The OS grid reference is SO 003 906 

The line opened circa 1871. The construction of the bridge suggests that is was reconstructed sometime after 
1959. Historical information indicates that the timber deck and parapets were replaced in 1999 and the existing 
steel girders were refurbished at the same time. 

1.3 Construction type 

The bridge is a square, single span bridge with a clear square span of 7.93m. 

The superstructure comprises four longitudinal 356 x 171 x 67 Universal Beams at 0.85m centres, with 0.12m x 
0.3m x 3.62m timber sleepers that span transversely across the UB’s and extend 0.45m past the flange 
outstands of the outer steel beams.  

Three 20mm diameter threaded tie bars are spaced at 2.0m (6’ - 7”) centres about midspan. Internal bracing 
frames comprise four 21mm (13/16”) diameter steel bars fillet welded into the corners of 305mm x 305mm x 5mm 
plates. A 25mm (1”) diameter hollow steel tube is also fillet welded to the centre of the plates.  The 20mm 
diameter tie bars pass through holes in the beam webs and the 25mm diameter central tubes. 150mm x 150mm 
x 5mm steel plates act as washers on the external face of the outer steel beams. On the east side the tie bars 
are tensioned with 33mm nuts. On the west side the tie- bars are fillet welded to the 150mm x 150mm steel 
plates. 

 Details of girder dimensions and internal tie bar construction are below. 
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Timber baulks along the edges of the deck support the parapets and form kerbs for the unsurfaced carriageway.  

The substructure comprises sheet pile supported mass concrete abutments with the ends of the UB’s cast into 
concrete backing. The parapets comprise a wooden fence with the posts fixed to the deck and plinths by steel 
brackets. 

Sketches of the plan at road level and the section at midspan are included in Appendix E. 
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2. Information Search 
2.1 Services Search 

A services search was not required as site intrusive investigations were not within the scope of the survey.  

2.2 Site Investigation Description and Results 

None.  

2.3 Existing Drawings 

An ‘As Built’ drawing of the bridge deck and parapet replacement works carried out in 1999 contains an 
elevation, plan and section of the bridge; refer to Appendix D for details.  
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3. Structure Condition 
3.1 General 

The survey and inspection for BD21 assessment was undertaken on Wednesday 15th June 2016; weather 
conditions were overcast with a temperature of 15°C.  

Parking was available to the north of the structure at the end of the dirt track in the adjacent field. 

Access to the bridge soffit was gained via the Afon Cerist embankments. 

3.2 Structure Condition 

3.2.1 Longitudinal Girders 

All of the UBs are in good condition (Photographs 6 and 7). The edges of the top flanges on each UB show 
some damp staining due to surface runoff between the deck timbers above (Photograph 10). This is particularly 
prominent towards the abutments. There is no loss of section to the girders, though there is some minor 
corrosion along the full length of the top flanges on all girders. Minor spots of corrosion are present on the 
underside of all bottom flanges above the watercourse. The remainder of the paint system is in good condition 
with only minor loss in the areas where corrosion is present. There is some algal staining to the girders where 
they are over the water (Photograph 7). 

3.2.2 Tie Bars and Bracing Frames 

The tie bars are in fair condition. There is paint loss to the underside and 1mm pitting corrosion in patches along 
the length of the bars (Photograph 8). Paint loss and corrosion surround the tie bar end plates with minor rust 
jacking noted to the corners of the outer beam external face connections. The exact extent of these defects 
between the plates and beams could not be seen due to the construction (Photograph 11).  

3.2.3 Deck Timbers 

The deck timbers are in fair condition with some mould and fungal growth to the undersides and minor algal 
accumulations between adjacent timbers (Photograph 9). 

3.2.4 Abutments 

The abutments are in fair condition with some minor corrosion surrounding the edges of the steel beams 
(Photographs 12 and 13). The base of the north abutment is damp towards the centreline of the bridge. 

3.2.5 Parapets 

Both parapets are in fair condition with some minor staining throughout. The metal brackets that fix the fence 
posts to the deck timbers are in good condition (Photographs 14 and 15). 

3.2.6 Road Surface 

The track over the bridge has no intended surfacing. Vehicle loads should apply directly over the deck timbers. 
However, a layer of soil has accumulated on the deck timbers no deeper than the timber baulks (Photograph 4). 
The track from the main road approaches the bridge from the south. It stops just north of the bridge in a field 
used for grazing animals (Photographs 3 and 5). There is a metal gate at the north end of the structure. 
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4. Assessment to BD21/01 
4.1 Methodology 

Capacities of the girders were calculated using estimates of reduced section size where corrosion is present. A 
general condition factor was not applied. Yield strength of 247N/mm2 was used to calculate the capacities of the 
girders. 

The girders were checked for full 40/44 tonne BD21 loading using simple statics. 

The timber deck offers no restraint to the top flanges of the beams but the tie bar arrangements offer partial 
restraint against lateral torsional buckling: therefore a k1 factor of 0.7 was used for calculating both internal and 
edge girder capacities. 

Resultant forces on the timber beams were calculated using permissible stresses and factors from BS5268-
2:2002 Structural use of Timber. Strength class C24 grade stresses and moduli of elasticity were used to 
calculate the timber deck capacity. 

The substructure was assessed qualitatively. 

4.2 Results 

40 tonne loading K factors for various road surface and HGV flow combinations. 

 HGV Flow 
Road Surface Heavy (H) Med. (M) Low (L) 
Good (g) 0.81 0.79 0.76 
Poor (p) 0.91 0.89 0.87 
Group 1 FE loading K factors for all combinations: 0.48 

Group 2 FE loading K factors for all combinations: 0.25 

7.5 tonne loading K factors for various road surface and HGV flow combinations 

 HGV Flow 
Road Surface Heavy (H) Med. (M) Low (L) 
Good (g) 0.36 0.34 0.33 
Poor (p) 0.4 0.39 0.37 

Element: Girder  

Action Location DL and 
SDL Effect 

Adjusted 
HA 
Loading 

Total Load 
Effect 

Assessed 
Resistance 

Capacity 
Factor* 

Live Load 
Capacity** 
(LP) 

Bending Midspan 19.95 kNm 316.51 kNm 336.02 kNm 144.91 kNm 0.39 7.5 tonne 
ALL 

Shear Support 9.99 kN 178.18 kN 188.17 kN 350.11 kN 1.91 40 tonne 
ALL 

*Capacity Factor = Available live load capacity / Live load capacity required for Adjusted HA loading and relates 
directly to the K factors in Figures 5.2 to 5.7 of BD21/01. 
**Assessment live loading as defined in BD21/01 Clauses 5.12 – 5.17 
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Element: Timber Beams 

Action Maximum Load 
Effect 

Assessed 
Resistance 

Live Load Capacity 

Bending 11.5T Axle 24 kNm 5.4 kNm Fails 40/44 tonne loading 

Shear 11.5T Axle 101.5 kN 28.8 kN Fails 40/44 tonne loading 

Bearing 11.5T Axle 101.53 kN 74.30 kN Fails 40/44 tonne loading 

Bending 6T Axle 12.5 kNm 5.4 kNm Fails 7.5 tonne loading 

Shear 6T Axle 53 kN 28.8 kN Fails 7.5 tonne loading 

Bearing 6T Axle 52.97 kN 74.30 kN 7.5 tonne GVW 

Bending 2.1T Axle 4.4 kNm 5.4 kNm 3 tonne GVW 

Shear 2.1T Axle 18.5 kNm 28.8 kN 3 tonne GVW 

Element: Substructure 

The abutments show no significant signs of structural distress therefor through qualitative assessment the 
substructure appears satisfactory for full 40/44 tonne AW loading. 
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5. Conclusions and Recommendations 
The overall capacity of the structure is 3 tonnes GVW limited by the capacity of the transverse timber beams. 
The capacity of the longitudinal beams is limited to 7.5 tonnes GVW. 

The capacity of the bridge is sufficient to withstand loadings within the limits of the current 1.5 tonne axle weight 
restriction, the assessment suggests limit could be lifted to accommodate 2.1 tonne axles should it be deemed 
necessary.A rating of 40/44 tonne loading is unlikely without significant works to the structure.  
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Appendix A. Photographs 

 
1) East elevation 

 
2) West elevation 
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3) View of track looking north 

 
4) Track condition over bridge 
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5) View of track approach looking south 

 
6) Soffit view looking north 



VAN/6 BD21 Assessment and Inspection Report 

 

 
0449868 

  
7) Typical corrosion and algal staining on bottom flanges of girders 

 
8) Typical condition of internal tie bar arrangements 
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9) Typical condition of timber outstands 

 
10) Typical corrosion and staining to top flanges 
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11) Typical condition of external tie bar plates 

 
12) North abutment 
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13) South abutment 

 
14) East parapet 
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15) West parapet  

 
16) Weight limit and speed limit signs 
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17) Stream looking east 

 
18) Stream looking west 
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Appendix B. Form AA 
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Appendix C. Form BA 
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Appendix D. Historical Information 

 
Elevation from 2000 As Built Drawing (Deck and Parapet Replacement 1999) 

 
Plan from 2000 As Built Drawing (Deck and Parapet Replacement 1999) 
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Section from 2000 As Built Drawing (Deck and Parapet Replacement 1999) 
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Appendix E. Survey Sketches 
 

 
Section at midspan 

 

 
Plan  
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Appendix F. Calculations 
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