
What Designers need to know 

about Oak Framing.  

Andrew Holloway  

The Green Oak Carpentry Company Ltd 



Up until 1700 oak and elm timber frame was the main form of construction. From 

1700 onwards the fortunes of timber as a construction material declined. There were 

several factors. 

 

1. Change in architectural taste towards the classical style expressed in stone. 

2. After the great fire in 1666, and those that preceded it, rules were applied that 
prohibited the use of timber in urban areas.  

3. Shipbuilding had depleted the supply of oak to the extent that home grown 
timber was in short supply. The Baltic, North America and later Scandinavia, 
became the main suppliers of structural timber into Britain. These timbers were 
predominantly softwoods such as Pine, Douglas Fir, Larch, Spruce, etc.  

 

There was a brief revival during the Victorian era for things medieval, however post 

WWII Inappropriate use of timber with poor detailing, finishes, etc., gave timber a 

bad name.  It was not until the last 35 or so years or so that timber has shaken off the 

‘middle pig syndrome’ and achieved real status as a construction material alongside 

concrete and steel.  

Historic background.  



Timber Construction. The early period  



Prior to the present day lies an 800 + year old tradition of Carpentry that forms the 
‘structural scaffold’ of many of our most beautiful and spectacular historic buildings, 

as recorded in Cecil Hewitt’s book - Historic English Carpentry. 

 



Extending joints. Some forms of the joint perform better in bending than others. The ‘keyed 
stop splayed and tabled scarf with under-squinted abutments, and four face pegs’ is among 

the better, and was commonly used for windmill spars.  

 



Forms of post-head and tie beam joints 

 



Ely Cathedral Octagon and lantern, completed 1342. According to Hewitt “This huge and 
spectacular structure has no direct parentage and no immediate progeny.” and is “. . 

without question  the supreme achievement of the English medieval period . . “ 

 

Internal diameter of the lantern is 30’, its 
central boss stands 152’.6” from the floor.  



Exeter Cathedral nave and transept roof carpentry. Completed in 1342 by 
Thomas Witney, master mason, carpenter and designer. Note the 

sophisticates use of lapped housing joints.  

 



Lincoln Cathedral north west transept 1762 – 65. Hewitt debates whether this is a bad 
piece of carpentry since it’s structural integrity is ‘wholly dependant upon their 

ironwork’. 

 



The Barley Barn, Cressing Temple, Essex, c.1200.  Clever use of lap joints give 
‘withdrawing strength’ to the passing braces, collars, cross braces and brace struts, 

making the structure very strong.  

 

Source previous 7 slides: Cecil Hewitt - Historic English Carpentry.   



The carpenter’s tool kit pre 1700: 
The Felling Axe; Side Axe for hewing;  Adze for hollowing and shaping; and the 

Auger for drilling holes – and that’s all . . . .  well - almost!  

 

Source:  R. A. Salaman – Dictionary of Woodworking Tools 



Timber Construction. The late period.   



Part of George Ellis’ joint classification from his seminal work Modern Practical 
Carpentry. First impression 1906. 

Extending 
joints. 

• 1 and 2 fish 
plate scarfs. 

• 3 – 14 
carpentry 
scarf joints. 

 

Transverse 
joints. 

• 15 – 18 
lapped joints 

• 19 – 25 
cogged 
joints. 



Joint classification continued. Tenon and birds-mouth joints.  

 



The use of steel to strengthen joints became more common post 1800  

 



Some examples of chamber joisting. The solid timber is strictly not for show!  

 



The roof of the third Covent Garden Theatre. Completed 1858. Note the span of 82’.0” 
and the bay spans of 13’.2” 

 



The ‘Cubbitt’s’ truss and Belfast truss. Many truss connection components such as the apex 
detail and ‘truss brace shoe’ were available off the shelf in cast-iron.  

 



Composite trusses. These styles of truss was very common in the  early 19thC.  

 

Previous 7 slides: George Ellis – Modern Practical Carpentry.   



  

All about Oak.  
• True oaks belong to the genus Quercus, which has more than 200 species and a 

number of hybrids most of which are found in the northern hemisphere. 

• The main species producing timber are Quercus Robur or pedunculate oak and 
Quercus petraea or sessile oak. 

• Oak  is dense and weighs between 720 and 672 kg/M2 when dry. 

• Oak has a durable classification and has good strength charactersitics. 

• Moisture content when fresh sawn can be as high as 80% but more typically 
around 40 – 50% at time of installation. 

• Shrinkage does not occur until the moisture content (MC) falls below ‘fibre 
saturation’ at around 30%MC. At this point the ‘free water’ within the cells of the 
timber is lost and moisture within the cell walls reduces and shrinkage occurs. 

• Oak has a comparatively high shrinkage, nearly twice that of most softwoods. 

• The sapwood of oak is perishable and whilst it may be used in protected 
environments it should be disallowed in exterior structures. 

• Contrary to popular belief using more timber as a construction resource will 
increase the forest cover in Europe. 

 

 



Typical British 
parkland Oak 
showing the 
natural growth 
inclination.  

British plantation 
grown Oaks 
develop tall 

straight trunks 
suitable for beam 

production.  

Source: J. M. Dinwoodie  – Timber:  Its nature and Behaviour. 



French Oak. Size matters! 



Shrinkage values of Oak compared with other timbers. 

Source: TRADA – Green Oak in construction.  



What this means in practice.  



Conversion types and shrinkage distortion.  

Boxed heart beam 

Quartered beam 

Half sawn beam 



Specifying boxed heart beams.  

(Note the sapwood of oak is paler in colour to the heartwood) 



Durability of Oak in comparison with other timbers.  

Elm used in many historic structures is now commercially unavailable.  



Pine (Pinus Sylvestris) the principle construction timber of many of the buildings in 
Northern Europe, however, is not known for it’s durability in Britain where it is usually 

avoided. Slow grown in the northern latitudes it’s durability can be remarkable, this 
example is grown in Karelia near the Arctic Circle.  

This small 6” diameter log is over 60 years old!  



Cost comparison of new sawn Oak beam and other timbers.  



Wood boring insects and Oak beams 

Powder post beetles feed on the starch in the sap wood of hardwoods (including Oak) and do 

not have the ability to attack the cell walls (heartwood). As the timber dries the starch content 

reduces and activity will cease.  An infestation  of the sapwood may be treated  with 

preservative if so desired . Source: Brian Ridout –Timber Decay in Buildings 



Naming of parts - Part I  



Naming of parts. Part II  

Source previous 2 slides: Richard Harris   

Discovering Timber Framed Buildings.  



Naming of parts - Part III  



Naming of parts - Part IV  

Source previous 2 slides: Recording Timber -Framed Buildings – Practical Handbook in Archaeology.  



Pool Barns.  

Bramfield Hall. Suffolk 



The Cottage. Petersfield.  



Marley Wood. Haslemere 



Belchambers House. Dunsfold 



Finishing Oak frames. 

Oak frames require some form of finishing to remove the unsightly blue staining 

caused by the reaction of the steel of the band-saw blade to the tanins in the oak.   

• The most common method of cleaning is to sand blast the oak frame once covered 
in. This is an abrasive process that is both noisy and messy. It is best carried out 
after the frame is weather tight or else the timber may get wet, allowing the tanins 
leach out causing water staining.  

• You may beam plane the oak but bear in mind that the frame will require cleaning 
at the decoration phase of the project to remove scuffs and other dirt 
accumulated during assembly and on site processes.  

• Beam planed frames may also be sandblasted.  

• Sandblasting raises the grain picking out the softer more rapid spring / summer 
growth and giving a ‘driftwood effect’.  

• Sandblasting gives an overall pale straw colour which is highly pleasing and fits 
well with other construction materials such as brick, stainless steel and glass.  

• Localised water staining caused by water ingress occuring after the frame has been 
sandblasted may be sanded out or removed with Oxalic Acid.  

• External structure may be left and allowed to weather to a silver grey colour which 
is highly pleasing. In general oak is left untreated.  

   



Chantry’s Barn. Cotswolds 

  

Conservatories  



Old Park House. Farnham.  

Castillian House. Bedford 



Westcourt Farm. Avebury 



Glazing Oak frames.  

Plan on main  post 

Plan of door post showing transition  

between  fixed  light and frame with sash.  



Glazing Oak frames. Part II 

Vertical section through mid-rail /  tie beam / 

floor girding beam 

Vertical section at  glazing head  

showing closed eave 



Houses.   

South Hay house. 

Kingsley  

Manor Farm. Salisbury 



Bradshott Barn. Froxfield. Little West End. Winchester 



Chantry’s Barn. Cotswolds 



Tall Trees. Cranleigh 



Cladding Oak frames. Durability  

In general keep the structural oak frame inside the envelope where possible. 

If the decision is made to fabricate external colonnades, pergolas, bridges etc, then 

take care to:  

1.  Design to avoid water traps, avoid upward facing mortices and where unavoidable 
drill 9mm vent holes. 

2. Keep timber up off the ground away from the splash zone. 

3. Protect end grain. 

4. Consider timber section sizes and shape. Larger sections are more durable.  

5. Work weathering and drips to shed water and minimise ingress.   

6. Consider a coating, limewash is excellent. 

7. Use lime mortars in conjunction with timber rather than cement as lime is a 
natural timber preservative possessing fungicidal and insecticidal properties, but 
above all else it is porous and wicks water away from the timber.  

8. Finally, rule out the use of sap wood and specify slow grown timber where 
available.  



Cladding details 1 and 2.  



Cladding details 3 and 4.  



Cladding details 5 and 6.  



Cladding Oak frames. Air tightness.   

Avoid too many penetrations of oak frame members such as purlins, top plates etc, 

and ensure that:  

1. The cladding is fitted tight to the envelope and joints between the frame and 
insulation panels are well sealed. 

2. Ensure shrinkage issues are given due consideration with regards to air tightness.  

3. Inform the client that shrinkage will cause deterioration in air tightness and ensure 
he is aware of the need to ‘caulk up the frame’. 

4. Be aware that oak frames will take up to 5 years to complete the shrinkage cycle 
and that if redecoration and caulking of gaps takes place sooner the job will need 
to be redone. 

5. Otherwise advise the client to ‘sit on their hands’ until the shrinkage is complete. 

6. Like all things worth doing well ensure the job is done properly by a caring 
tradesman. 

7. ABOVE ALL ELSE TAKE CARE TO MANAGE THE CLIENTS EXPECTATIONS SO THEY 
UNDERSTAND THE NATURE OF THE PRODUCT.  



Panel infilling Oak frames.  





Panel infilling Oak frames.  

We try to steer clients away from this form of construction as we deem it is too 

problematic giving poor weather and air tightness performance over the life of the 

building.  Where clients insist or precedent requires the insertion of panel infilling we 

Advise the following approach.  

• Fabricate the panel framing in the form of external cladding. It can be 100mm 
thick and sit within the outer leaf of the masonry which itself forms the panel infill, 
Thus a cavity is maintained and air and water tightness not compromised.  

• Or alternatively fabricate the panel infilling as a 50mm thick panel (ideally  in dry 
oak) and infill with lime render or brick slips.   

• Your client may still have a structural frame within the building envelope in the 
usual manner. 

• If you have to use a traditional panel infill where the frame is exposed both 
externally and internally then ensure that the pegs are dry, mortices are vented, a 
saw kerf weathering is incorporated into all panels, and upward facing members 
are weathered.  

• Use lime for the render panels for all the reason given above.  

 



Bridges 

Basing House History Park 



Great Fosters 

Stowe Garden  



Bridges at Le Manoir 
aux Quat’ Saisons 



Ealing Bridge 



Lock Gates for Royston Marina 



Other Structures 

Great Water Boathouse 

Shotters Lodge Garage 
and Loft 



Garden Structures 



Ivy  House Barn 
Restoration  



Grading issues. A few useful guidelines.  

The above was our attempt to introduce a more workable  system than BS 5268-2.   

This is now superseded by Eurocode 5  but nevertheless contains useful information.  



Engineering for timber.  

Where structures are difficult:  

• Select the engineer with care – they have a vital role. Ensure they have the ‘right 
credentials’ in working with timber, as it is important to find an engineer who is 
experienced in and sympathetic to working with timber. 

• They will need to understand the importance of working closely with the carpentry 
team as they will rely on the sound judgement of the carpenters in selection of the 
timber in the workshop.  

• Get them to sit down with the carpenters and agree grading rules and engage 
them in the process of selection.  

• Remember that Carpenters want to help – they are naturally enthusiastic and have 
a wealth of knowledge.  

• The wrong engineer can cost the client a lot of money in redundant material; Chris 
Wise (Expedition engineering) has suggested making the avoidance of redundancy 
in structure a Building Control issue. This is unlikely to happen but the point is well 
made.  

• Ted Happold used the motto ‘We can do for a penny what any fool can do for a 
pound’! 

 



Windmill Hill Farm 
Stressed skin diagrid comprising 300 x 70mm  veneered oak glulam with 

ply skin.  

Client  

The Rothschild 

Foundation 

 

Architect 

Stephen Marshall 

Associates 

 

Project Engineer 

Thornton Tomasetti 

 

Main Contractor 

Kingerlee Ltd 

 

Timber Structure 

Specialists 

The Green Oak 

Carpentry Company 

Ltd 





CNC cut joints to tolerances of 0.2 mm.  















The Lookout 
Paired primary roof beams are propped off ‘tree assemblies’ and which form tied trusses  

with a stressed ply deck. The structure  is formed entirely of green oak beams and measures 

22 x 26 metres in breadth.   

Client  

The Royal Parks 

Foundation 

Architect 

David Morely Architects 

Project Engineer 

Price Myers 

Main Contractor 

Fairhurst Ward Abbott 

Timber Structure 

Specialists 

The Green Oak 

Carpentry Company 

Ltd 



 



Column arrangement at  

external walls 

Column arrangement 

 internally 



Mitigating the 

effects of shrinkage 

on green turned 

columns 



The counter bladed scarf, face halved with six edge pegs. The ultimate 

contraction of the ultimate form of the joint. First recorded in Suffolk dating 

from 1590. 









The Downland Gridshell 

Architect 

Edward Cullinan 
Architects 

 

Engineer:  

Buro Happold  

 

Timber Structure 

The Green Oak 
Carpentry 
Company 

 



 

Drawings Steve Johnson.  
EC Architects 



Lath production.  

 



Lattice complete and on the way. 

 



Fully lowered the final 
form is the ‘locked off’. 

 



Basic shell form completed.  

 



Completed structure.  

 







 The Savill Gridshell 

Architect 

Glen Howells 
Architects 

 

Gridshell 
Engineer 

Buro Happold  

 

Timber Structure 

The Green Oak 
Carpentry 
Company 

 



 



 



 



 

Photos of the Savill Building courtesy of Warren Sweeney  





Be nice to carpenters or else! 
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THANK YOU  


