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Summary

A series of closed timber frame wall panels were tested for racking capacity in accordance with the standard BS EN594:2010 (1). The test programme was designed to investigate the wall diaphragm performance of conventional and evolved panels and for various design specifications. The resulting data was used to determine the feasibility of using low-graded timber for the manufacture of the frame and the impact of different fastener specifications on the overall structural behaviour.

Through the undertaking of these tests, the effect of variables such as sheathing material, wall length and the inclusion of openings on shear walls were measured. The study concludes that low-graded timber is suitable for the manufacture of wall panels and also provides guidance for efficient structural design. 

1. Introduction

Structural load bearing walls transfer gravity dead and live loads to the foundation by the timber frame while any contribution from the sheathing to the wall strength and stiffness is generally ignored. Furthermore, shear or racking walls also transmit lateral loads to the foundation by lateral bracing or, more frequently in off-site timber frame construction, by sheathing materials securely fixed to the frame. The sheathing must be a wood-based panel product in accordance with BS EN 13986.

The racking resistance, in-plane lateral resistance, is determined by the length and geometry of the wall panel, the lateral capacity resistance of the fasteners, the spacing of the fastener, the presence of openings and the sole plate fixing restraint.
2. Determination of the racking performance
2.1 Experimental laboratory-based approach 

During the course of this research, over 40 shear wall types of various specifications were tested at the Building Performance Assessment Centre (BPAC). At that time, BPAC held the accreditation of being a United Kingdom Accreditation Service (UKAS) test facility.
The shear wall test schedule was designed to investigate the effects of the variables involved in the specification of structural shear walls. Table XX enumerates the variables influencing the structural behaviour of the walls and also describes if that variable was constant throughout the experiment.

The test methodology employed was 
2.2 Design approaches based on analytical Eurocode theory

Design approaches based on theory as listed in Table 1 use fracture mechanics concepts. The stress concentration at the notch corner can be determined by means of linear elastic fracture mechanics. The design approach in AS 1720-1997 (Eq. (1)) takes into account the fracture mechanics size effect by a coefficient g40. It is based on studies by Leicester [3]. 

Table 1: Selection of approaches for the design of notched beams

	AS 1720-1 [4]
	FPL Wood Handbook [5]
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	EN 1995-1-1:2004 [6]
	CSA O86.1 [7]
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2.3 Serviceability criteria
Experimental tests have been carried out to verify the design models and to evaluate material property values used in the approaches. In Fig. 2 the specimen sizes used in tests published so far are compared with the range of relevancy of cross-sections used in practice. Most tests have been carried out on small solid timber specimens for reason of simpler tests procedure and cost efficiency.
	However, size effects play an important role in the determination of material properties. Not only fracture mechanics and Weibull size effects have to be taken into account but also size effects resulting from different types of grading, way of production and care in both handling and installation.
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Fig. 2 Experimental tests on notched beams compared to the range of practical relevancy
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