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Creep experiment and finite element simulation of concrete beams
strengthened with external carbon fiber-reinforced polymer

ZHANG Yang, HUANG Yue” , ZHANG Yining, MENG Xianglun
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: The load holding test of two reinforced concrete test beams strengthened by exter-
nal CFRP was carried out under long-term sustained load, and relevant data were collected.
The numerical model of the shrinkage and creep of the concrete materials was defined using
the UMAT subroutine of ABAQUS finite element software. A time-varying analysis model
of the reinforced concrete test beams strengthened by external CFRP under long-term sus-
tained load was established. The difference between the values measured by the test and the
values from the finite element analysis model is small, which proves the reliability of the a-
nalysis by the model and proves that the model can be used to carry out finite element analy-
sis under different numerical parameters. At the same time, the shear creep behavior of ep-
oxy adhesive with time change was also considered. It is found that the influence of the creep
of epoxy adhesive layer on the additional deflection of the test beams is small. However, in
order to make the simulation more accurate, the influence of the creep of epoxy adhesive lay-
er should be considered.
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