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ABSTRACT
In the first part of the paper an internal variable model is developed for concrete creep with the following features: creep strain is a linear functional of stress history; application or removal of stress produces instantaneous elastic response; upon removal of stress, creep deformations partially recover, approaching in the limit an irrecoverable part. The mechanism of each creep component is affected be temperature, humidity and loading age.

In the second part the internal state variables are derived from concrete creep data with loading ages ranging from 7 to 4560 days and temperatures from 20” to 95°C. Several aging models are examined for which the parameters are determined via least squares optimization. A root mean square criterion is used to assess the approximation.

In the third part a step by step algorithm is developed for incremental solution of the time-dependent creep Process, noting that the governing equation of evolution lends itself to an economic computer solution without storing previous results. The one-dimensional constitutive statements are extended to multiaxial conditions and subsequently projected from the local level onto the structural level via finite elements (incremental initial load method). In the fourth part the creep behaviour of a prestressed concrete reactor vessel is examined for a loading history which includes hygrothermal effects due to drying and heating as well as prestress and cycling pressure.
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