
CREAI(ING JOINTS 
What are the common features of skin and bone, tendon and cartilage, the valves 
of the heart and the walls of the arteries? 

Professor Dennis Lowther, of Monash's 
department of biochemistry, says that 
every biologist knows that these are the 
connective tissues of the body. 

They all perform a mechanical kind of 
function: the envelope of the skin, the 
hydraulics of tubes and valves, the struc­
tural rigidity of bones, and the tendons 
that transmit the force of muscles . 

They are all made of basically the same 
material, a network of protein fibres im­
pregnated with a molecular network gel. 
The architecture of the particular tissue 
-skin, tubes, bones and the rest-de­
pends on the arrangement of those two 
basic elements in the construction. 

A particular form of connective tissue, 
cartilage, is Lowther's special interest. 
Again, depend ing on how the protein 
network and the molecular gel are ar­
ranged, cartilage can provide a flexible 
structure to give a form or shape , like 
the trumpet of the ear, or a structure 
capable of withstanding compression and 
relative movement as in the joints between 
bones. 

Though, in ordinary use, no harm can 
come to the cartilage of, say, the ear­
damage in the boxing ring can fairly be 
called misuse--degeneration of the car­
tilage of the joints of bones is sadly corn­
mon in man and other animals as arth­
ri tis. 

Lowther and his team in biochemistry 
are looking not so much for a cure, as 
for the mechanism of the breakdown and 
the causes of it. 

The molecular structure of cartilage in 
the joints has been worked out only in the 
last 15 years or so. Lowther seems to be 
the only one in Australia working on it; 
he and his specialist colleagues, mainly 
in the UK and USA, have been at it for 
only four or five years. 

He points out that, whereas water can 

be squeezed out of a sponge, the molecu­
lar gel cannot be squeezed out of the 
protein fibrous network of cartilage. 

Here is the source of its resistance to 
pressure, which, on say the knee joint, 
could be of the order of 7000 lb. per sq. 
in. (50,000 kilopascals), 

Here , too, the molecular gel, like an 
impregnated lubricant, provides the sur­
faces of low friction. 

No one seems to have measured the 
friction between naked bone and bone 
(to think of it is bad enough, to suffer it 
would be excruciating!); but the en­
gineers might guess a co-efficient of 0 '5, 
that is, the ratio between the sliding force 
and the pressing force . 

But between the cartilaginous surfaces 
of a joint, the friction is about as low as 
could be found, like ice on ice, a co­
efficient of say 0 ·03. 

In 1967 Lowther revealed the fibrous 
structure of cartilage in the electron mic­
roscope. But, as luck among scientists 
would have it, a colleague in England re­
ported similar photos in a paper that ar­
rived just as Lowther had independently 
made his discovery. 

With the aids of modem chemistry and 
its apparatus, Lowther is seeking to dis­
cover how the combination of the network 
and its contained gel contribute to the low 
friction and the capacity to accept high 
pressure. 

He is also concerned with the equilib­
rium, or the loss of equilibrium, between 
the making and the breaking down of the 
structure of the cartilage. 

He points out that, once an animal 
stops growing, the fibrous sponge is per­
manent, but the gel, the proteoglycan, is 
replaced relatively rapidly, every eight 
days or so. 

In seeking a system or a model as a 
basis for study, be found the rabbit a 

At left is a "normal" photograph 
showing the smooth surface of a joint 

with cartilage covering. Above, at a 
magnification of 4000, the surface 
is seen to be a ne twork of fibres. 

suitable subject, and a particular poly 
charide a suitable medium. (The 1­
saccharide, carrageenin, from the seaweed 
species chrondrous cripus, is the material 
used as thickening in soups, sweets and 
ice-cream). By injecting it into the joint, 
he could induce the arthritic inflammatory 
response, and observe the subsequent 
damage to the cartilage structure. 

He has found that in arthritic cartilage, 
the molecules in the gel break down at a 
faster rate than they are remade. (Until 
he knows the cause of this, he will not 
discuss "cures"). 

Once the gel begins to diminish, we 
have a slow destruction of the fibrous 
network containing it. This, unhappily, is 
a one-way process, since the sponge struc­
ture is made once and for all. 

From now on, we suffer the rigours 
of arthritis-an increase in friction, ' ­
inflammation of the joint, and pain. 

The trouble with many of the pain-kill­
ing drugs, which are also anti-inflamma­
tory agents-for example, the domestic 
aspirin-is that they decrease the synthesis 
of the gel, the proteoglycan. In a sense, 
therefore, they encourage or hasten the 
collapse of the sponge. 

On the other hand, treatments aimed 
at promoting the regular renewal of the 
gel are at the moment no more than trial 
and error (or, in the patient's terms, trial 
and suffer) . They will remain so until we 
know the mechanics, the causes, of the 
destruction of the gel. 

As cold comfort in our woe and misery, 
Lowther points out that arthritis is com­
mon in other animals-sheep and cattle, 
even in the nimble hare and rabbit; that 
degenerative arthritis is common in the 
USA; and, worst of all to bon-viveurs, 
that gout is somehow involved in the total 
gloomy picture. 



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 th at happens not only has our 
simple structure lost its shape, it has also 
lost the capacity to sustain its load. 
.. "ha t is the problem of the long column, 
(nat is, long in relation to its thickness 
and width (quite different from the flat­
tening of a penny on a tram tr ack) . 

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 eng ineering. 

Designing against failure by buckling, 
he says, turns up in any structure that 
accepts compressive load s in thin plates as 
in a ship, or in box-girder bridges, espec­
ially bridges like our ill-fated We st G ate 
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 
'tr-.:a t 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 hav e a 
high resistence to bending, and so adds 
greatly to the stiffness of the plate. 

The bending of an ordinary ruler will 

illustrate this---easy to bend on its flat, 
difficult on its edge. But, Murray reminds 
us, the stiffeners themsel ves, 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 rel easing 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 toaded in compression . If the 
span is long , as in West G ate , the box 
need s intermed iate 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 Ga te panel (the plate and its stif­
feners) fail ed aft er com pression along the 
length of the pan el, which is 30ft. 10Tlg and 
8ft. Wide. Below is a simple sk etch of the 
cable -staye d span of a box-girder bridge, 
Similar to the ill -fated West Gate bridge. 

gird er , thu s 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 help s us to do our sums, but we 
mu st tell the computer how to do them­
that is, how to do the an alysis ." 

When the West Gate bridge collapsed, 
not only was Murray involved as one of 
several speci alists 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 lOaf 
these panels. Th e 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 Umver­
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 initial imperfections in geometry and 
layout of the stiffeners and to misalign­
ments of the applied load. 

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 plat es. 

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, thi s publication 
ha s de cided up on a cha nge of nome. 
From (he first issue of 1973, to be 
publ ished in March. it will be known 
os MONASH REVIEW, but it will pre­
ser ve its basic function of telling the 
wo rld "what's new in ed uca tio n. re ­
sea rch and commun ity ser vice" . 

There will be a new symbol , too: 
a graphic representation o f Leonard 
Fren ch 's st ri k ing Lind esa y Clark Win­
dow, the showpiec e of the Univer sity's 
Robert Blackwood Hall. 

MONASH REVIEW will cont inue to 
be published five times yea rly by th e 
Information Offi ce, Monash Uni ver ­
sity, Well ing ton Rd., Clayton, Vic ., 
3168 . Inquiries sho uld be a ddressed 
to the Editor, ~ / o the Informotion 
Of n ee. 
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THE LEARNING
 
EXPERIENCE
 

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

Time was, at Oxbridge, when a student 
"read" for his degree, and could be ex­
peeled 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. 

H all adds up to the learning experi­
ence. 

Mr. John Clift, 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 
decis ions, 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. 

Wh en 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 tape s 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-weekl y, ter­
minal, annual vari ations and pressures­
and where the work was done and the 

Dr. Ken AIkins in a video-taping 
session wuii cameraman M. R yan 

and floor manager D. Black. 

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 they offered for their difficult ies. 
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 
subj ect to assessment, he may well feel 
that he is alre ady 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 stucent, 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 difficulti es 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. 


