


WEST GATE
STUDIES

Of all the structural members the sim-
plest is the straight cable, tie, or bar in
tension: it cannot change its shape under
load except by stretching until it finally
parts in two. By appropriate design we
usually can prevent that.

But the same bar in compression be-

tween its end is quite different. At a much
lower thrust than the bar can take in
tension, it will bow or bend in the middle.
Once that happens not only has our
simple structure lost its shape, it has also
lost the capacity to sustain its load.
' "hat is the problem of the long column,
tiat is, long in relation to its thickness
and width (quite different from the flat-
tening of a penny on a tram track).

It is also the problem of the thin plate
when loaded in compression between two
opposite edges—a major interest for Pro-
fessor Noel Murray of Monash’s depart-
ment of civil engineering.

Designing against failure by buckling,
he says, turns up in any structure that
accepts compressive loads in thin plates as
in a ship, or in box-girder bridges, espec-
ially bridges like our ill-fated West Gate
bridge where buckling of plates in com-
pression turned out to be a major issue.

Of course, he says, we can stiffen such
a plate; that is, we can increase its resis-
tance to buckling by fixing along its face
(in the direction of loading) on one side

both, one or more upstanding members
ceat are strong in bending in the direction
in which the plate would buckle.

Merely to attach along the plate a
length of strap on its flat side will add
little to the stiffening—that only provides
a local thickening of the main plate. But
such a strap on its edge would have a
high resistence to bending, and so adds
greatly to the stiffness of the plate.

The bending of an ordinary ruler will
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illustrate this—easy to bend on its flat,
difficult on its edge. But, Murray reminds
us, the stiffeners themselves, being now
part of the panel, are loaded in compres-
sion along their length, and so are set to
fail as a column.

As the load on the panel is increased,
one stiffener will fail suddenly by buck-
ling, thus throwing its share of the load
on to its neighbours, and in turn over-
loading them, so that they fail also—a
chain reaction releasing energy at a very
high rate—a sudden collapse.

Intermediate support

Now we are close to the problems of
the modern box-girder bridge like West
Gate: a long hollow box made up of stif-
fened panels. As a beam, many of its
panels are loaded in compression. If the
span is long, as in West Gate, the box
needs intermediate support between the
piers. The answer to this is shown in the
cable-stayed box-girder bridge below (not
a suspension bridge, which consists of a
girder or truss hung from a cable draped
over two towers).

The sloping cables, while supporting
the central parts of the span, necessarily
put large compressive forces into the box-

A West Gate panel (the plate and its stif-
feners) failed after compression along the
length of the panel, which is 30ft. long and
8ft. wide. Below is a simple sketch of the
cable-stayed span of a box-girder bridge,
similar to the ill-fated West Gate bridge.

girder, thus adding to the compressive
loadings in the panels and plates.

Furthermore, says Murray, the manner
of loading on the plates and on their
stiffeners is difficult to analyse: “the com-
puter helps us to do our sums, but we
must tell the computer how to do them—
that js, how to do the analysis.”

When the West Gate bridge collapsed,
not only was Murray involved as one of
several specialists in the subsequent en-
quiries, committees and the Royal Com-
mission, the Monash laboratories acquired
several panels of the bridge for detailed
study.

With Mr. K. C. MacLeod, a research
student, Murray has so far tested 10 of
these panels. The largest was 32ft. long
by 8ft. wide, but most were 10ft. 6in.
long by 8ft. wide.

The specially built testing machine has
applied compressive loads of up to 900
tons between opposite edges of such a
panel. In that way, the sudden collapse
triggered by the buckling of one of the
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several stiffeners has been reproduced in
the tests—with noises heard right through
the engineering complex.

But these dramatic tests are only a part
of the study: the detailed measurements
of the behaviour of the panel and its mem-
bers on the one hand provide clues to
theoretical analysis, and, on the other,
confirmations of the analysis.

Murray carried out some of the theo-
retical and experimental work on these
stiffened plates at the Technische Univer-
sitat, Munich, during his recent study
leave.

So far, the outcome of the work has
been to show how far the behaviour of
stiffened plates in compression is sensitive
to imitial imperfections in geometry and
layout of the stiffeners and to misalign-
ments of the applied Joad.

From work of this kind, says Murray,
we are beginning to know how accurately
these structures must be fabricated. The
work will lead to the formulation of de-
sign rules about the strength, toughness
and geometry of stiffened plates, and of
box-girders made up essentially of stif-
fened plates.

As Murray points out, there is enough
material from the West Gate affair, both
problems and hardware, to keep him and
his crew busy for some time.

MONASH REVIEW

After four years, this publication
has decided upon a change af name.
From the first issue af 1973, ta be
published in March, it will be known
as MONASH REVIEW, but it will pre-
serve its basic function af telling the
world ““whot’s new in education, re-
seorch and community service’’.

There will be o new symbol, too:
o grophic representation of Leonord
French’s striking Lindesay Clark Win-
dow, the showpiece of the University's
Robert Blackwood Holl.

MONASH REVIEW will continue to
be published five times yeorly by the
Information Office, Monash Univer-
sity, Wellington Rd., Clayton, Vic.,
3168, Inquiries should be oddressed
to the Editor, /0o the Informotion
Office.
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THE LEARNING
EXPERIENCE

Time was when the learned professor
gave his famous annual lecture to students
and dons,

Time was, af Oxbridge, when a student
“read” for his degree, and ¢ould be ex-
pected to pass his examinations by reading
the set texts and by keeping his appoint-
ments for sherry and discussion with his
college tutor.

But in Redbrick today, things are dif-
ferent,

What with his daily round of lectures
and tutorials, labs and clinics, the hour
or two in the library, and set work by the
due dates in essays, reports, and designs,
the modern student’s life is not an idle
one.

It all adds up to the Jearning experi-
ence.

Mr. John CQlift, director of Monash’s
Higher Education Research Unit, says
that the purpose of the unit is to help
create a better learning experience.

The learning experience, he points out,
involves not only students and staff, it in-
volves also the academic and working
decisions, the buildings and the campus
that weave us all together—the admini-
stration.

As a service aimed at a better learning
experience, the unit offers professional
help to any member of staff who asks for
it—for example TV observation of him
at work with his class. The TV tape of
one’s performance, viewed later in the
quiet of a studio, has given us the power
“to see ourselves as others see us”: one
needs no other critic.

When Dr. Ken Atkins, in civil en-
gineering, sought to make a TV series for
his class, he recognized that, however
expert he might be in structures, he was
no expert in presenting his material
through TV. Clift and his team gave the
necessary guidance; the tapes themselves
were made by Monash’s Audio Visual
Aids section.

What about the students? How do they
respond to the learning process? The unit
has embarked on a number of surveys
aimed at shedding some light on this, the
student’s response.

A start was made on students’ work
loads.

Surveys in the faculties of science and
arts were aimed at discovering the amount
of work, the rhythm of it—weekly, ter-
minal, annual variations and pressures—
and where the work was done and the

Dr. Ken Atkins in a video-taping
session with cameraman M. Ryan
and floor manager D. Black.
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circumstances of it, whether in a private
room or competing with the family or
with fellow students, with TV or radio,
or with the rattlings of bus and train.

The surveys enquired into the propor-
tion of students with difficulties and the
reasons rhey offered for their difficulties.
On the same lines, what was the student’s
perception of what was expected of him?
And similarly what were his mentor’s
expectations?

Would the move towards continuous
assessment-—much spoken of as the way
to assess academic performance—raise
the continuous work load to intolerable
levels?

If everything the student submits is
subject to assessment, he may well feel
that he is already under examination,
rather than in a process of developn.
and improvement in competition with
himself.

Another enquiry is aimed at a statistical
picture of the incoming stuaent, by a
study of the student intake.

This is an attempt to reveal to the
student himself those things about him
that favour his success, and those that
work against it: his academic and scho-
lastic records, the sociological and domes-
tic oackground—personal, family, school,
finance, residence and travel.

Until the situation is revealed and un-
derstood, the student embarks on the
learning process unaware of the challenge
be is to face, or of the personal and cir-
cumstantial difficulties arrayed against
him.

On the way to learning the art of being
a medico or lawyer, teacher or engineer,
simply the art of being educated, it looks
as though one must first learn the art of
being a student.



