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Preface  

Information technology applications in structural engineering are hindered by 
factors such as holistic knowledge, interdependent tasks, incomplete information 
and constantly changing contexts. Lower hardware costs, Internet communica- 
tion, advances in product and process modelling, improved human-computer 
interfaces, faster computation and other advances in the information sciences 
have now created favourable conditions for increasing the number of useful ap- 
plications. However, this is not enough for many important tasks. 

Deductive tasks such as structural analyses have been successfully supported 
for several decades. However, applications to tasks such as design and diagno- 
sis have not provided practising engineers with equivalent levels of assistance. 
Nevertheless, when engineers perform design and diagnosis tasks, they often add 
much more value to a project than when structural analysis tasks are carried 
out. Part of the difficulty originates in the nature of the task. Design and diag- 
nosis tasks require abductive inference; engineers must reverse cause-effect and 
structure-behaviour relationships to satisfy multiple goals. To be reliable, black- 
box abductive inference requires complete domain models and this is impossible 
in structural engineering. Contextual parameters such as politics, economics and 
local conditions are nearly always important. 

In addition to design and diagnosis, computer support for collaboration be- 
tween multiple actors has much potential for improving the effectiveness of struc- 
tural engineers. Project delays, excessive costs and even accidents are almost 
invariably linked to bad collaboration, especially when many changes have been 
necessary. Since a primary function of computing is to store and transmit data, 
support for collaboration seems easy. However, this is not the case in struc- 
tural engineering. Structural engineers must work in parallel with architects, 
tradespeople, contractors and fabricators. Nearly every actor views construction 
projects differently and there are many competing goals. As a result, support for 
collaboration has required much more research than originally thought necessary. 

One issue is common to all of these tasks. Representation, manipulation and 
use of structural engineering knowledge is inevitably a major challenge for each 
and every application. Since such aspects of knowledge have been the subject of 
study in artificial intelligence (AI) research since the late 1950s, it is understand- 
able that researchers are looking to this field for inspiration. However, simple 
reuse of AI algorithms and representational frameworks is not possible. Most 
structural engineering tasks are complex, changing, long and poorly defined. 
Structures must be safe, serviceable, environmentally correct, useful, aestheti- 
cally pleasing, easy to build and long lasting. Therefore, structural engineering 
is one of AI's most difficult application fields. 

The papers in this volume present the state of the art of AI in structural 
engineering. Not all contributions deal directly with structural engineering issues 
since much excellent and applicable research is underway in other areas. This 
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work describes key advances that are becoming catalysts for fully exploiting the 
current favourable conditions which were mentioned above for increasing the 
number of useful applications. 

I wou]d like to thank all of the authors and particularly, every member of the 
IAB (International Advisory Board - see list overleaf) for contributing papers to 
this volume. The quality of the papers is a direct result of the work of reviewers 
who unselfishly provided constructive criticism so that authors could improve 
their papers. I would thus like to thank the members of the Programme Com- 
mittee, the Organising Committee and the IAB for ensuring that each paper 
received at least three reviews. I am also grateful to K. Shea, B. Raphael and 
R. Stalker for additionally helping with review organisation, paper management 
and many administrative tasks. Finally, H. Flfihler and C. Stamm of the Centro 
Stefano Franscini and ETHZ provided much advice and support. 

Lausanne, May 1998 Ian F.C. Smith 
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