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Problem of More Effective Feedback
to Learn from Success and Failure

Necessite de mieux tenir compte des experiences

Erfahrungen besser ausnützen

K. G. WITTHAUS
Consulting Engineer

Watermeyer Legge Piesold & Uhlmann
Rivonia, Rep. of South Africa

Born 1925. Graduated
1947, cum laude. Partner
in Watermeyer Legge
Piesold & Uhlmann, Consulting

engineers, since 1966.
Responsibility for various
industrial and marine
structures, natural draught
cooling towers and
bridges.including portions
of a major metropolitan
motorway system and a
reinforced concrete arch
bridge with main span
165 m, length 286 m.

SUMMARY
Feedback from experience is essential because engineering is still basically empirical. Failures
continue to occur. No one has the same understanding of a structure as its designer, and he

should maintain long-term contact with it. When the designer dies, it is not fanciful to say that
something is lost to the structure.

RESUME
II est essentiel de tenir compte des experiences car l'activite de l'ingenieur reste essentiellement
basee sur des notions empiriques. Les accidents et ruptures continuent de se produire. Le pro-
jeteur est la personne qui possede la meilleure connaissance d'une structure et il devrait garder
un contact suivi avec eile. II n'est pas exagere de dire que, avec la mort du projeteur, une
construction de genie civil perd une partie d'elle-meme.

ZUSAMMENFASSUNG
Der konstruktive Ingenieurbau ist keine reine Wissenschaft. Die Erfahrungen sind dabei besonders

wichtig. Unfälle werden immer wieder geschehen. Niemand hat ein so grosses Verständnis
für ein Bauwerk wie sein Entwerfer, und er sollte einen regelmässigen Kontakt pflegen. Es ist
nicht übertrieben zu behaupten, dass ein Bauwerk mit dem Tod seines Entwerfers einen Teil
seiner selbst verliert.
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Introduction

"At first, the people of the whole world had only
one language and used the same words. As they wandered
about in the East, they came to a piain in Babylonia and
settled there. They said to one another, "Come on
Let's make bricks and bake them hard." So they had
hricks to build with and tar to hold them together.
They said, "Now let's build a city with a tower that
reaches the sky, so that we can make a name for ourselves
and not be scattered all over the earth."
Then the Lord came down to see the city and the tower
which those men had built, and he said, "Now then, these
are all one people and they speak one language ; this is
just the beginning of what they are going to do. Soon
they will be able to do anything they want !" Let us
go down and mix up their language so that they will not
understand one another." So the Lord scattered them all
over the earth, and they stopped building the city."

Genesis 11

I have no intention of taking the story of the Tower of Babel as the
text of a sermon on structural design, but this must surely be one of
the earliest illustrations of the fact that the design and construction
process is critically dependent for its success upon effective
canmunication - one of the pervasive themes of this colloquium.

The particular aspect of oommunication with which this short paper
is concerned is the achievement of more effective feedback to learn
from the success and failure of design under the acid test of
construction and post-construction experience.

The Need for Feedback

Although firmly rooted in mathematics and physical science, structural
engineering design is essentially an anpirical exercise, requiring
experience, insight and judgement. In these days, when the electronic
Computer makes available to the everyday designer an array of
sophisticated analytical tools that the experienced engineer of
twenty-five years ago would not have dreamed possible, it is easy to
overlook the fact that some of the apparently simple decisions that
have to be taken in the design process may be the most important ;

also that non-technical factors may have a decisive effect upon the
success or failure of a design.

Despite scientific and engineering progress, which has steadily
reduced the uncertainties of all kinds that affect structural design
and has paved the way for some spectacular engineering success,
failures oontinue to occur.

It is axiomatic that there is a strong need for effective and
continuing feedback so that established design principles and
methods may be modified and improved where required in the light
of empirical evidence of success and failure. For most practising
designers, this feedback falls into two distinct areas, both of
vital importance.
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a) Feedback from the vicarious experience of others,
gained from an ongoing study of past and oontemporary
technical literature.

b) Feedback from personal experience.

3. Feedback from Vicarious Experience

"Experience teaches slowly, and at the cost of
mistakes." (J.A. Froude)

In the engineering world of today, there is a bewildering array,
almost a surfeit of technical literature. (In passing, one may
note that this has had the paradoxical effect that, although we
have the neans to be better informed than our predecessors, it is
questionable whether we have truly become so, perhaps because of
the sheer volume of paper with which we are daily bombarded

Certainly there is no lack of material describing engineering
successes by way of current projects under oonstruction or recently
completed. It would seem that the feedback of vicarious experience
to designers in the oontext of "success" is adequate. Turning to
the importance of feedback from the experience of others on "failure",
it is first neoessary to provide a definition. Feld in his book,
"Construction Failure", defines failure as behaviour not in agreement
with the expected oonditions of stability, or as lacking freedom from
necessary repair, or as non-compliance with the desired use and
oocupancy of the completed structure. A more succinct definition
provided by Melchers is that failure is "the premature rendering of a
project unfit for its purpose as currently defined". This definition
is considered to be a good one, and will be adopted for the purposes
of this paper. It is interesting that it implies that a project should
not necessarily be regarded as having an indefinite life - a consideration
sanetimes overlooked by owners and the public.

Before moving on, there is another highly important area to consider,
intermediate between success as it is oommonly understood and failure
as defined by Melchers. In speaking of structural failures, Feld
has this to say : "If we define failure as cbserved collapse, there
are few failures. But if non-conformity with design expectation is
defined as failure, and this is the more logical and honest approach,
and one takes the trouble to measure the shape, position and condition
of completed structures, there are many failures - far more than the list
of incidents that are covered by the news media, both technical and public."
Clearly, in the oontext of this paper, "failure" is the wrong word to apply
to the phenomena described here by Feld. A better term is, perhaps,
"structural aberrancy", and this will be used to describe the type of
non-conformity with design expectation that falls short of "failure" as
defined by Melcher.

Most experienced designers have encountered structural aberrancy,
particularly where creep or consolidation play a part, or where there
is an unforeseen reaction between construction materials and the










