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If the structure is large (i.e. requires too many nodes), this approach
runs into difficulties because the need of storing the complete history of the
stress State in the structure and evaluating from it the hereditary integrals
overtaxes the storage capacity of the Computers presently available and requires
too much machine time. These requirements can be circumvented by characterizing
the entire stress history with a few suitably defined hidden State variables
of the material, as has been proposed in reference [6].

(3) Alternatively, the stress-strain law can be also represented by a

spring-dashpot model. The Introductory Report refers to this approach in con-
junction with the applications of the finite element method by Zienkiewicz,
Watson and King. For an accurate representation of the shape of creep curves,
as discussed above, a relatively long chain of Kelvin elements or Maxwell ele-
ments is needed. In pursuing this approach, there are, however, two obstacles.
First the method of determining the model parameters from creep data has not
yet been clarified, for the case when aging is involved. The second obstacle
arises in numerical application. Namely, the usual numerlcal algorithms (of
Euler, Runge-Kutta or predictor-corrector type) become numerically unstable
when the time Step is increased beyond the value of the shortest retardation
time. Because this time is for concrete quite short, analysis of the long-term
response would require an impractically high number of small time Steps (about
10 regardless of the fact that under steady conditions the Solution mustvary
very slowly after long times elapsed. This obstacle may be overcome and an

arbitrary increase of the time Steps (without causing numerical instability)
can be made feasible by introducing a certain special set of hidden material
variables (see Eqs. 70 to 79 in Ref. [l]).
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SUMMARY

The discussion presented calls attention to some recent developments which
include (1) the theory of creep of concrete based on diffusion processes in the
microstructure, (2) the numerical Integration methods based on superposition of
unit creep curves and (3) those based on an equivalent rate-type formulation.
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