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1. Introduction 

 
We were appointed by Mr & Mrs Fisher, of Frog Hall Farm, 
Sheepy Magna, CV9 2QX to report on the structural condition 
of two steel framed barns at the property and their suitability 
for conversion to residential use. 
 
Our report is concerned only with this structural issue; all other 
aspects of the barns 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 14th March 2025.  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 frames are also attached. 
 
 

 

2. General Description 
 

The two barns that form the subject of this report are situated 
in a traditional farmstead in an agricultural setting, as follows: 
 
 
Barn 1 
 
This building is a detached steel framed agricultural barn 
approximately 23m long x 27m wide overall, with spans of 
15m and 12m. 
 
There are two parallel ridges, and a centre valley, all 
orientated E-W.  The front of the barn (as shown on the cover 
of this report) is open and faces west. 
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The larger and older part of the barn is a double-pitched frame 
about 15m wide, with an eaves height of about 3.8m, and a 
ridge height of 6.5m. It is in five equal bays of 4.6m, divided by 
steel portal frames. 
 
Attached to this section is a slightly newer frame with a span 
of 12m also in five bays and of similar construction. 
 
 
Barn 2 
 
The building being considered here is the southern half of 
another steel framed barn, with the same orientation. 
 
This is about 18m long x 14m wide, and is in two sections: 
 
The northern part is in 4 bays, double pitched, with lattice 
trusses spanning between steel stanchions. The eaves height 
is about 5m, and the ridge about 7m. 
 
To the south is a lean-to with lattice roof frames and another 
steel stanchion, also in 4 bays, with a height to eaves of about 
3m. 
 
To the north there is a further barn, joined to it with an informal 
‘pole’ structure.  These elements will be removed and are not 
considered in this report. 

 
 
3. External Observations 
 

Barn 1 
 
The roof is clad in corrugated cement sheeting.  This is 
straight and level with no sign of movement or deflection. 
 
External walls are clad in concrete blockwork at low level and 
timber boarding above. 
 
The cladding is showing signs of age but there is no evidence 
of structural movement or deficiency. 
 
The barn walls stand plumb and there is no evidence of 
foundation movement.  
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Barn 2 
 
The roof is clad in corrugated cement sheeting.  This is 
straight and level with no sign of movement or deflection. 
 
External walls are clad in a mixture of concrete blockwork at 
low level, timber boarding and metal sheeting. At the west end 
of the lean-to there is a brick wall which may pre-date the steel 
buildings. 
 
The cladding is showing signs of age but there is no evidence 
of structural movement or deficiency. 
 
The barn walls stand plumb and there is no evidence of 
foundation movement.  
 
 

 

4. Internal Observations 
 
Barn 1 
 
The steel portal frames in the older (south) part consist of: 
 

• 203x133UB25 Principal Rafters 

• 254x146UB31 Stanchions 

• Haunched eaves and ridge connections 
 
There is a steel tie bar running between the eaves haunches 
with a central anti-sag hanger from the ridge. 
 
The corrugated cement sheet roof is supported on steel 
purlins at about 1.25m centres. 
 
There are cross-bracing wires in the roof planes in one bay. 
 
In the north part the steel frames have 178x102UB19 principal 
rafters, bolted to the existing stanchions at one end, and their 
own at the other, again 254x146UB31. 
 
There is a similar steel bar tie and hanger arrangement on this 
frame.  
 
Roof sheets are supported on steel purlins at similar centres. 
 
There is square tube diagonal bracing on one end bay, and 
cross bracing in one outer wall bay. 
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In both parts, the wall cladding above the blockwork is 
supported on timber sheeting rails. 
 
In the closed end gables there are intermediate stanchions 
supporting the sheeting rails. 
 
There is no evidence of significant movement in the structural 
elements. 
 
The steelwork is affected by surface corrosion, but not to any 
significant degree structurally. 
 
The south section of the barn has a concrete floor slab.  The 
north part has a slab in the front bay, and a gravel floor to the 
rear. 
 
There are a few minor cracks in the slabs, but they remain 
sound and fit for purpose. 
 
 
Barn 2 
 
In the double pitched section, the lattice trusses are of fully 
welded steel angles, fabricated from 50x50L section.  
 
These have been well designed and fabricated and are 
intrinsically strong and efficient structural elements. 
 
In the lean-to the lattice trusses have parallel top and bottom 
chords, made from the same angle sections. 
 
The frames meet the stanchions with moment connections 
that give stability to the structure as a whole. 
 
The corrugated cement sheet roof is supported on steel L 
purlins at about 1.4m centres. 
 
The stanchions are connected longitudinally by further lattice 
trusses, also contributing to the stability of the frame. 
 
The wall cladding above the blockwork is supported on timber 
sheeting rails. 
 
In the gables there are intermediate stanchions supporting the 
sheeting rails and door openings. 
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There is no evidence of significant movement in the structural 
elements. 
 
The steelwork is affected by surface corrosion, but not to any 
significant degree structurally. 
 
The barn has a concrete floor slab.  There are a few cracks in 
the slabs, but it remains sound and fit for purpose. 
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5. Comments & Conclusions 
 
 
Existing Structure 
 
Barn 1 
 
This is a typical steel framed agricultural barn which has been 
in use for many years. 
 
There are no signs of significant movement in the main 
frames. 
 
The roof structure is adequately sized for the current loadings.  
We have checked the structure for the addition of ceiling 
linings, insulation and services and the frames are adequate 
for these.  Calculations are attached in support of this.  

 
Steel stanchions and rafters 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 repairs are needed to maintain the building in 
good structural condition. 
 
Barn 2 
 
This is an older style of steel framed agricultural barn, relying 
on roof trusses rather than portal frames.  
 
 
It has been in use for many years, and there are no signs of 
significant movement in the main frames. 
 
The roof structure is adequately sized for the current loadings.  
We have checked the structure for the addition of ceiling 
linings, insulation and services and the structure is adequate 
for these.  Calculations are attached to this report in support of 
this.  

 
Steel stanchions and trusses 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 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: 
 
Barn 1 
 

• Provision of cladding and glazed areas to the open part of 
the elevations. 

 

• Forming of door and window openings in the external wall 
cladding. 

 

• New insulation and ceiling finishes, fixed under the existing 
roof sheeting and 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 within the existing cladding depth. 

 

• New concrete floor slab to areas currently gravelled, with 
damp membranes, insulation and floor finishes above.   

 

• New damp membranes, insulation and floor finishes laid 
above existing ground slabs. 

 

• New first floor structure to en-suite bed and bathroom in 
NE corner of barn.  This will be supported on new internal 
columns and walls, and on existing external columns. No 
new structure will be required on the external perimeter of 
the building.  

 

• Staircase supported on the new floor slab. 
 

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

 

• False ceilings (non-structural) to some ground floor rooms. 
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Barn 2 
 

• Provision of secondary framing cladding and windows to 
the new north elevation. 

 

• Forming of door and window openings in the external wall 
cladding. 

 

• New insulation and ceiling finishes, fixed under the existing 
roof sheeting and 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 within the existing cladding depth. 

 

• New damp membranes, insulation and floor finishes laid 
above existing ground slabs. 

 

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

 

• False ceilings (non-structural) to some ground floor rooms. 
 
 
These works to both barns can be done with the existing 
structural elements in place, and without significant 
reconstruction of these elements. 
 
We therefore conclude that the two barns are in good 
structural condition and capable of conversion.  
 
 
We will be pleased to answer any questions on this report. 

 

  
 

James Birdwood  MA CEng MICE FIStructE 
991 / JGBB 
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Photographs 

 
 

 
 

Barn 1 North Elevation 
 
 

 
 

Barn 1 North East Corner 
 
 



 

Page 11 

 

 
 

 
 

Barn 1 Interior Looking East 
 
 
 

 
 

Barn 1 Interior Looking West 
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Barn 1 Eaves Haunch 
 
 
 

 
 

Barn 1 Internal Stanchion 
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Barn 2 East Elevation 
 
 
 

 
 

Barn 2 from South West 
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Barn 2 Main Frame Interior 
 
 
 

 
 

Barn 2 Lean-to Interior 
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Barn 2 Lean-to Eaves 
 
 
 

 
 

Barn 2 Internal Stanchion 
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Barn Portal Frames 

 

Structural Calculations 

 

These calculations analyze the main steel frames for Barns 1 and 2 to check 

that they are adequately designed and capable of carrying insulation, roof 

finishes and lighting services in addition to the existing roof sheeting, or 

replacement cladding. 

 

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 

 

Wind      0.60   0.60  kN/m² 

 

These figures are all unfactored working loads. 

 

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

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

deflections in buildings of this type can be higher than in a normal residential 

or office 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. 

 

 



Frog Hall Farm
Barns 1 & 2

Cross Sections

Barn 1

Barn 2




























