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ABSTRACT: Tom’s Legacy in Seismic Design and Research is enormous. Since Tom’s 
research was always practically based, it is difficult to separate his influence on research 
from his influence on design. However, since the latter topic will be dealt with in another 
paper in the Paulay Session to this conference, an attempt will be made to concentrate on 
the aspects of Tom’s work that have more research than design bias. Inevitably, this will 
be a personal view – since we both worked closely together in the same research areas, 
what will be presented is essentially the influence that Tom has had on my work. This 
will not be a formal written paper, but merely a summary of four important topics, 
selected out of a much larger potential range, that will be fleshed out in more detail in the 
oral presentation. 

1 COUPLING BEAMS IN STRUCTURAL WALLS 

Perhaps Tom’s first (and possibly best known) major contribution resulted from his doctoral research 
at Canterbury University (Paulay,1972). The concept of replacing conventional flexural and shear 
reinforcement in coupling beams with diagonal reinforcement (Fig.1b) was a brilliant and innovative 
solution to the problem of extremely high drifts that must be expected in these beams, purely based on 
geometrical considerations (Fig.1a). 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Deformations in Coupling Beams 

From the geometry of Fig.1a it is obvious that the coupling beam drift is amplified above the wall drift 
at the same level by the expression 
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A consequence of the squat geometry of typical coupling beams is that is that they tend to yield at 
extremely low drifts – long before the wall-base plastic hinges form. Tom recognized early on that this 
resulted in vastly different ductility demands on the walls hinges and the coupling beam hinges, and 
had some difficulties resolving this conflict with the design requirement of a specified global ductility 
demand for the structural type. 

 

2. CAPACITY DESIGN 

 

Together with Bob Park, Tom fleshed out the concept of capacity design, originally conceived by John 
Hollings (Park and Paulay, 1976). The factors for flexural overstrength and dynamic amplification 
developed by their students and others have until very recently remained unchallenged for 30 years, 
and have been incorporated in design codes in many countries. 

 

3. MOMENT REDISTRIBUTION 

 

In the 1970’s and early 1980’s, Tom’s research into behviour of concrete frame buildings led him to 
the view that it was inefficient to design for the combined seismic and gravity moments predicted by 
elastic analyses, and suggested (Paulay and Priestley, 1992) a rather modest redistribution of moments 
by up to 30% of the peak values. This was never fully accepted by the design profession, perhaps 
because it was not easily carried out by computer analyses, and as a consequence, the inefficiencies 
resulting from direct combination of gravity and seismic moments have been swept into the “catch-all” 
seismic performance factor, Sp. As Tom later became convinced that yield rotations at plastic hinges 
cannot be modified by adjusting member strengths (which is a basic tenet and major error of  current 
force-based seismic design), he realized that redistribution of strength by 30% of the maximum was in 
fact much less than would occur by nature, at least in the elastic stages of response, to which the 
elastic analyses referred, particularly for coupled walls and dual wall-frame structures. 

This recognition lead Tom to the apparently radical view that, for some structures – particularly 
coupled walls and dual wall-frame structures, strength should not be allocated based on elastic 
analysis results, but on the basis of a rational decision of the designer. If elastic analysis based on 
initial effective stiffness is to be ignored for these structures, it is hard to justify it for any structure. 
This has become a fundamental basis of Direct Displacement-Based Seismic Design (Priestley et al, 
2007), in which initial stiffness analysis is never used to define the strength distribution. 

 

4. TORSIONAL RESPONSE OF BUILDINGS 

 

The torsional response of wall buildings occupied Tom for perhaps the last 10 years of his long and 
active research career. In the mid-1990’s he realized that distributing additional resistance to walls to 
cope with torsional response should not be based on initial stiffness analysis, since the stiffness 
eccentricity had no relevance once the structure entered the inelastic phase of response (Paulay,2001). 
Further, it seemed obvious to him that it was the strength eccentricity that was more relevant, and thus 
again the designer could contol this by ignoring the results of elastic analysis, and distributing strength 
in such a way that the eccentricity of the centre of strength from the mass centroid was minimized (see 
Fig.2, where CR and CV are the centres of stiffness and strength respectively).  

His final doctoral student (co-supervised with Athol Carr) investigated this approach (Castillo, 2004), 
and came up with some tentative recommendations. Unfortunately this was never fully developed, nor 
published in journal form. Beyer (reported in Priestley et al 2007) carried this concept further within a 
displacement-based design environment. Beyer showed that reducing the strength eccentricity also 
reduced the stiffness eccentricity, and that modifying the rotational stiffness by using effective 
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stiffness at the design response displacement, rather than initial stiffness resolved the design problems. 
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This is expressed in Eq.(2), where the initial stiffness of the walls parallel to the direction of excitation 
(Z) is reduced by the expected system displacement ductility. 

 

 

 

 

 

 

 

 

 

 

Fig.2 Definition of Terms for Torsional Analysis 

 

4. CONCLUSION 

 
Tom retained the ability for original thought, and for thinking outside the box for his entire academic 
career. He gradually modified his view of the basis for seismic design from an elastic-based approach 
to one where strength distribution based on elastic analysis was viewed as inappropriate. The impact 
of his research on both the design and research communities has been enormous, and his work will 
continue to have a major impact for years to come. 
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