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"It is not until we attempt to btring the thearetical
part of our training into contact with the practical
that we begin to experience the full effect of what
Faraday has called 'mental inertia® - not only the
difficulty of recognizing, among the objects before us,
the abstract relations which we have learned from the
bocks, but the distracting pain of wrenching the mind
away from the symbols to the objects, and framn the
objects back to the symbols. Thig, however, is the
price we have to pay for new ideas".

James Clerk Maxwell, 1871,
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SUMMARY

Tu'bﬁlar sections possess great intrinsic advaentages for structural
application but exploitation of these has been hampered, initially by the
lack of an efficient Jjoining inethod and subsequently, aft_er the adoption
of welding, by lack of knowledge concerning Jjoint performance.

An extensive investigation of hot-formed tubular Jjoints has
recently been carried out at Sheffield. The current investigation extends
the study to include cold-formed steel sections, fabricated into N=-joints,

To investigate the trends in experimental research, a camprehensive
éurvey of previous work was conducted. Drawing on this experience, an
experimental investigation was designed, testing 47 specimens over a
range of geometrical parameters and using material from four different
mamufacturers, All tests were fully instrumented and automatically
recorded for camputer data processing. As well as giving an overall
" assessment of Jjoint performance, the experimentation was able to identify
and analyse the basic modes of load transfer and ultimate faiiure.

An extensive invegtigation of the material properties of the cold-
formed SHS was conducted, consisting of over 650 tehsile tests, 160 hard-
ness tests, 78 Charpy impact tests and 8 residual stress determinations,

A particular feature s.tudied was the variation of properties around the
section perimeter. Tests showed that the mate\:rial covered a wide range
of stress-strain cﬁaracteristics, Residual stresses were high, Ductility |
was low, but adequate, and there was no evidence of notch sensitivity at
roan temperature.

" Previous theoretical research was reviewed , and a fundamental
theoretical study was commenced, employing finite element techniques
as the most suitable approach to the problem, Effort was concentrated

on developing a folded plate / shell amalysis program to describe the




Ve

elastic behaviour, as a starting point for a future investigation.

In the practicel context, current design methods were critically
reviewed, Selecting the ultimate load approach as most satisfactory,
a regression analysis of all available data was used to farmulate the

proposed provisional design recommendations,
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NOTATION
Width of the chord member
Width of the compression branch member (vertical)
Width of the tension btranch member (diagonal)
Thickness of the chard member
Thickness of the compression branch member (vertical)
Thickness of the tension branch member (diagonal)

Yield stress of the chard member
Yield stress of the compression branch member (vertical)

Yield stress of the tension branch member (diagonal)

" Width of the gap of separation between the vertical

and the diagonal

Pre~load of the chord member
Ultiinate 1ead of the joint
Modulus of elasticity
Slenderness ratio

Second moment of area of cross-section about the neutral
axis

Poisson's reatio

ABEREVIATIONS .

Structural hollow section
Circular hollow section
Rectangular hollow section

Rolled steel Joists



