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ABSTRACT

In order to accurately assess the stresses occurring in the early-age concrete, a compliance function which can
consider the characteristics of early-age concrete is required. Existing compliance functions, however, have the limit
that they have been deduced from the data of hardened concrete and therefore, do not take into account the fast
development of material properties in early-age concrete. Furthermore, the distinction between instantaneous
compliance and creep compliance is not clear in the existing experimental method.

The purpose of present study is to propose a compliance function which can describe the rapid change of
hardening processes in early-age concrete. To this end, a test method which can estimate the instantaneous
compliance without creep effects in the early-age concrete was suggested first. Based on the suggested experimental
method, tests on the instantaneous as well as creep compliance were performed using MTS automatic servo-loop
test machine. The test results showed that both instantaneous and aging viscoelastic compliance, which are
constants in B3 model, were functions in terms of age of concrete especially at early ages. Therefore, the modified
compliance function based on B3 model was proposed to provide more realistic prediction on the behavior of
early-age concrete. It is expected that the present model allows more realistic evaluation of varying stresses in

concrete structures at early ages.
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Fig. 4 Test set-up for instantaneous compliance
and creep compliance in early-age concrete

Table 1 Mix proportion
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Table 2 Test variables in instantaneous compliance
and creep compliance in early-age concrete

Itsggrg?gsggs Creep compliance
Age at loading (day)| 06, 1, 2, 3,28 |06, 1,2 3,4 5
Time to full level of 0.05, 0.1, 1, 0.05
load (sec) 10, 50
Load duration 100 sec 2 days
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Fig. 6 Corresponding deformation histories according
to applied load histories in the instantaneous
compliance tests (£'=2 days)
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