
Timber Frame Construction
• Introduction

– What is timber?
– Failure modes
– History of timber frame construction
– Forms of timber frame construction

• Design and Detailing
– Live and dead loads
– Wind loads
– Roof construction - Diaphragm action
– Floor construction - Diaphragm action
– Wall panel design
– Racking design - Blockwork shielding, holding down, 

sliding
– Cladding - Blockwork, timber, movement ties to studs
– Connections and wall ties - High pressure at corners
– Nail schedules
– Non load bearing partitions
– Openings
– Check list

• Construction Problems
– Nailing and tie details
– Large window openings
– Storey height panels in large gables / at staircases



Stratherpeffer Spa Pavilion



Post War Swedish House Circa 1948



Advantages of 
Timber Frame Construction

• Sustainable construction

• Speed of construction

• Dry envelope so finishing 
trades can start earlier

• With production of 
engineered lumber 
smaller sections of wood 
can be used in 
manufacture of sections



Timber Floor Cassette



Timber Frame Construction Methods



Design and Detailing







• Joist Designed to Eurocode 5

• Considering long term loads
– Permissible bending stress = 14.215 N/mm²

– Applied bending stress = 8.417 N/mm²

– Permissible deflection = 14 mm

– Applied deflection = 10.030 mm

• Considering medium term loads
– Permissible bending stress = 16.246 N/mm²

– Applied bending stress = 7.162 N/mm²

– Permissible deflection = 14 mm

– Applied deflection = 7.899 mm



Solid Timber Floor Joists



Timber Frame Construction with JJI Joist and Temporary Bracing



Posi-Joists



Solid Timber Deck - EURBAN System



Timber Frame Construction showing Wall Studs

• 100/150/200 x 50 studs at 600c/c
• Support vertical loads
• Withstand wind load on wall face



• Stud Designed to Eurocode 5

– Permissible bending stress = 9.515 N/mm²

– Applied bending stress = 6.061 N/mm²

– Interaction factor = 0.836

– Permissible deflection = 9.6 mm

– Applied deflection = 5.247 mm



Solid Engineering Lumber Wall - EURBAN System



Racking Load on First Floor Wall from Wind on Gable Wall

(a) Area of gable wall transferring 
wind load to front racking wall

(b) Diaphragm action of roof trusses and 
ceiling transferring wind on gable wall to 
front and rear walls

(c) First floor acts as diaphragm 
transferring wind on gable to ground floor 
front and rear walls



• Not enough nails in bracing to act as diaphragm

• Plasterboard and trusses act together

• Easier in Scotland as most roofs sarked with 
ply/OSB/20mm timber boarding

• Eurocode 5 Clause 9.2.3.2 is more onerous and 
requires calculations to be undertaken

BS5268-6.1: 1996 
Clause 4.5 Horizontal diaphragms

The design method for timber frame walls 
given in this British Standard assumes that, for 
the range of dwellings covered, the normal 
construction of floors and roofs provides 
adequate diaphragm action, provided that, in 
the case of intermediate floors, a floor deck or 
sub-deck is fixed directly to the top faces of
the joists, or the floor is braced by some other 
means. In the case of pitched roofs it is 
assumed that the plasterboard ceiling under 
the roof, together with the roof bracing 
recommended in BS 5268-3 is sufficient
to transfer applied wind forces to the resisting 
walls.

Due account should be taken of the 
eccentricity of the loading in relation to the wall 
panels providing
resistance.

BS5268-3 1998 Standard bracing for rafter and web 
members of duopitch trussed rafters



BS5268-3: 2006 Tables A.4 and A.5 



Opening in Floor Deck

• Opening at stairwell has effect on diaphragm -
internal ground floor wall may need to be sheathed 
to act as racking wall

• Flooring not laid but upper floor wall plate fixed



Typical Racking Panel

• Diaphragm action of roof and 
floor takes wind to stud wall

• Wall is sheathed to stop studs 
toppling and tied down to stop 
overturning

• CF bracing in steel frame

• Also the sliding of stud frame 
on underbuilding is to be 
checked and resisted

• Coefficient of Friction
– BS5268 = 0 (but Trada 

suggest 0.3)
– Eurocode 5 = 0.25







BS5268-6.1:1996 Table 2 Basic Racking Resistances 
for a Range of Materials and Combinations of Materials



BS EN1995:2004 Basic Racking Resistances of                                   
Some Common C16 Grade Timber Frame Wall Configurations

Extracted from Manual for the design of timber building structures to Eurocode 5 by IStructE and Trada



BS5268-6.1:1996 Shielding Factors

• Shields stud in wall from 
wind as noted in BS5268-
6.1 Table 1

• Adds to racking 
resistance of panel

Brick / blockwork skin enhances 
timber frame in 2 ways:-



BS EN1995:2004  Shielding Factors
Extracted from Manual for the design of timber building structures to Eurocode 5 by IStructE and Trada



Typical Steel Braced Racking Panel

• Demand for more light

• Larger areas of glazing

• Not enough wall panels

• Need for alternative 
solutions:

– steel braced panel



Timber Frame Construction with Steel Braced Racking Panel



Cullen Timber Frame Holding Down Straps



Timber Frame Holding Down Straps



Timber Frame Holding Down to Concrete Floor



Detailing to Ensure Robustness



Block Clad Timber Frame Building



Timber Frame Building Clad in Various Materials



Cullen Wall Tie Details



Differential Movement in Timber Frame



Typical Timber Cladding Fixing Details



Timber Frame Nailing Specification



Gable Restraint Strap



Non Load Bearing Partition Tie-in Detail to Floor Joists and Ceiling Ties



Trada Intermediate Floor Tying Details



Typical Flitch Beam Detail at Large Window Opening

Flitch Beam 1 Flitch Beam 2

Typical Elevation Showing Timber Frame Around Large Windows



Typical Steel Portal Frame Required for Glazed Gable



Typical Check List







Construction Problems



Spandrel Panel Not Tied Back to Roof Trusses



Outer Wall Not Fixed to 1st Floor Joist



Gable with Large Window

• Design by Consultant was steel 
purlins supporting roof and 
spanning on to RHS at window

• This was timber kit as supplied 
by Timber Kit Manufacturer 
although their own designer had 
glulam roof purlins spanning on 
to glulam posts at windows

• Problem - Hinge formed at 
window head and no structural 
continuity between gable 
window and spandrel panel



Gable Wall Adjacent to Staircase
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