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The rcscarch work repcrted herein examines the beha=
viour of two=hinged recinforced concrcte portal frames under
the combincd effects of crecp and shrinkage subjected to
thermél cycles of hecating and cooling. Subsidiary tests uecre
performed tc obtain the material behaviour for three to four
months on control spccimens made of some concrete as that uscd
in the portal frames tcstecs The control specimens werec
tested at different levels of uniform temperature as well as
cyclic temperature. It is shown that both the shrinkage-time;
temperature and crecp-time-tcmperature relationships can be
normalised by formulating exponential form of equations consi=-
dering volume/surface ratio as a function thereof which can

also be used for cyclic temperature of heating and cceling.

Five portal frames were tested under cyclic tempera-
turcs for over three months; two without any mechanical loa?
and the other three had two~point meehanical loads on the beam.
The beam of the portals were heated either 'uniformly! or with
temporature crossfallse. The horizontel reaction at the hinge,
axial strains, curvatures, stcel éfra&ns, temperatures and
deflecctions werc measured using appropriate techniques.

A computer programme based on ‘rate of creep' principle
has been developed for prediecting the long=-term behaviour of
the portal frames in uhich possible cracking of concretc has
been taken into account. The predicted results are compared

with the test results. Another computer programme hased on



‘effective modulus' principle has also been developed and the

predicted results of the two methods arc compared.

The tosts show that the behaviours of the frames are
drastically diffeorent from those which could be predicted by
elastic analysis or conventional reinforced concrete cracked
scction theory. Creep and shrinkage of concrete cause signie
ficant redistribution of moments which can be very much differ~
ent from those predicted by thermoelastic analysis, Similarly;
considerable redistribution of stresses occures betueen stecl
and concrete and large compressive stresses in the compressive
steels develop which are very large uhen compared with the

results of conventional reinforced concrete theory.

Tests on the beams of the portals after the end of
temperature cycles for their ultimate strength indicated that
ultimate moment capacities of the beams were not adversely
affccted, Although stiffness of the beams suffercd some loss;

no structural damage was observed.
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