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1. Introduction 
 
We were appointed to report on the structural condition of an 
agricultural barn at the property and its suitability for 
conversion to residential use. 
 
Our report is concerned only with this structural issue, all other 
aspects of the property are outside our report. 
 
Our report is prepared for the use of the above named client in 
connection with a planning submission only and is not to be 
relied upon by third parties without our specific written 
authorisation. 
 
A site visit was carried out by James Birdwood of BTA 
Structural Design Ltd on 30th October 2023.  Weather 
conditions were dry. 
 
No exposing work was carried out.  Our report is based 
on a visual inspection. 
 
Our report contains photographs of the buildings taken on the 
day of inspection. 
 
Calculations to justify the steel framed roof structure are also 
attached. 
 
 
 

2. General Description 
 

The building is a single storey agricultural barn, used as a cow 
shed.  It is about 26.5m long by 12.0m wide, with a height to 
eaves of about 2.8m, and 4.3m to the ridge. 
 
The barn has a double pitch roof with steel lattice ‘Double 
Howe’ tubular trusses, supporting steel tubular purlins and a 
corrugated cement sheet roof. 
 
It is orientated E-W, with gables at the east and west ends. 
 
Walls are of 150mm concrete blockwork, with 450mm sq piers 
at about 3.3m c/c on the long sides, corresponding to the 
positions of the roof trusses.  
 
The barn has a concrete floor, and is on a level site.  
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3. External Observations 
 

 
The corrugated cement sheet roof is straight and level with no 
sign of structural movement. 
 
External walls are of fair-faced concrete blockwork, with 
stiffening piers projecting out and in at about 3.3m centres to 
support the roof trusses. 
 
The walls stand vertical with no significant bulges or bowing. 
 
There are a few cracks of longstanding, some perhaps due to 
vehicle impact, but no evidence of significant structural 
movement. 
 
There is weathering and general wear and tear particularly at 
corners reflecting the agricultural use of the building. There is 
also some eroded pointing and blockwork due to leaking or 
missing gutters, particularly to the external piers on the north 
side, where there is no gutter.  The walls however remain 
structurally sound, requiring only localized repairs. 
 
At the front (west) gable end there is a wide central opening 
between block piers, with a sliding metal door. This is almost 
certainly original. 
 
At the rear (east) gable end there are two side openings with a 
thicker block wall between.  Above this the original stiffening 
piers can be seen.  This is a later alteration, and has been 
done quite crudely, but is nonetheless robust.  
 
 

 

4. Internal Observations 
 
The space is divided into eight equal bays of about 3.3m . 
There are seven ‘Double Howe’ lattice trusses dividing the 
bays, and steel purlins span between the trusses and gables. 
 
The trusses are formed of tubular top and bottom chords (both 
approx 60mm diameter tubes, with the web members being of 
approximately 42mm diameter. 
 
The purlins are also steel tubes, approx diameter 60mm.  
There are six purlins per slope with an average spacing of 
about 1.4m. 
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The trusses and purlins all have surface rust but this has not 
affected the structural performance. 
 
Calculations for the trusses and purlins are included in the 
appendix of this report.  For the purposes of this analysis the 
60mm tubes are taken as 60.3x4 CHS and 42 diameter tubes 
as 42.2x2.6 CHS. These are at the lighter end of the possible 
sections. 
 
The block walls are in similar condition internally as externally; 
with occasional vehicle of animal damage and some damp 
areas where gutters have been leaking, but remain sound 
structurally.  They have sufficient thickness, combined with the 
stiffening piers, to ensure stability. 

 
The concrete floor is quite uneven with steps between the cow 
stalls and corridors, but appears structurally sound. 
 
 
 

5. Comments & Conclusions 
 
Existing Structure 
 
This is a well-built agricultural barn of substantial proportions. 
It has suffered from neglect with past leaking gutters etc but 
remains structurally sound.  There are no signs of significant 
cracking or movement. Localized masonry repairs are needed  
to weathered piers particularly on the north side, and missing 
gutters should be reinstated in due course. 
 
The roof structure is adequately sized for the current loadings.  
We have checked the trusses and purlins for the existing 
loading plus ceiling linings, insulation and services, and the 
structure is adequate for these.  Calculations are attached to 
this report in support of this.  

 
The steel members are affected by surface rust and would 
benefit from a thorough wire brushing and treatment with an 
effective primer, but this is not an urgent requirement. 

 
At present no significant repairs are needed to maintain the 
building in good structural condition. 
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Proposed conversion 
 
The proposed conversion will include the following elements: 
 

• Forming of door and window openings in external 
blockwork walls. 

 

• New roof cladding including insulation and ceiling 
finishes, to be supported on the existing roof structure. 
As justified in the attached calculations. 

 

• Insulation and finishes to the external walls.  This can 
be done from inside without removing the blockwork. 

 

• Insulation and floor finishes.  This can be done above 
the existing concrete slab. Additional thicknesses of 
insulation can be used to make up for the steps in the 
slab. 

 

• Construction of non-loadbearing partitions supported on 
the existing floor slab. 

 
These works can all be carried out within the existing building, 
and we therefore conclude that the building can be converted 
without the need for significant reconstruction of its structural 
elements. 
 
 
We will be pleased to answer any questions on this report. 

 

  
 

James Birdwood  MA CEng MICE MIStructE 
800/ JGBB 
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Photographs 
 

 
 
View from South West 

 
 

 
 
West Elevation 
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North Elevation 
 
 

 
 

Junction with Farm Building at N-E Corner 
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Interior Looking West 
 
 
 

 
 

Interior Looking East 



 

 

 
 
 
 
 
 

Winchcombe Farm 
 

Little Sodbury 
 

BS37 6QD 
 
 
 
 

----------------------------- 
 

Appendix A 
 

----------------------------- 
 

 

 

 

Structural Calculations 
 
 

for 
 
 

Existing Cow Barn 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Structural Calculations 

 

These calculations analyze the main steel trusses and purlins of the cow barn 

to check that they are adequately designed and capable of carrying insulation 

and roof finishes in addition to the existing roof sheeting. 

 

These calculations are issued for the purposes of a planning submission.  

They are not intended for construction. 

 

 

  

Design Criteria 

 

Loading  Dead  Live  Total 

 

Roof sheets  0.10 

Insulation  0.02 

Purlins  0.02 

Lining   0.10 

Services  0.10 

   ------ 

   0.40  0.60  1.00  kN/m² 

 

 

 

The calculations show that the structure can safely carry the additional loads 

referred to above, and that the frames are stable under wind loading.  The 

purlin deflections are a little higher than in a normal residential building and 

could cause cosmetic cracking in brittle finishes such as plasterboard.  We 

therefore recommend that a more flexible finish is used for all ceilings, such 

as timber boarding, or self-finished double skin roof panels. 

 

 

 




















