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Crack Propagation Analysis and Evaluation of Concrete-Filled Retrofitting
for Hollow Section RC Piers Using Extended Finite Element Method

Zen KASAHARA, Keita UEMURA and Yoshikazu TAKAHASHI

Crack propagation analysis using the eXtended Finite Element Method (X-FEM) was conducted on three
types of RC piers with solid, hollow, and concrete-filled section to evaluate seismic retrofitting method by
concrete filling for RC piers with hollow section (hollow section RC piers). The results showed that the
analytical model was able to reproduce the experimental results of concrete-filled retrofitting for hollow-
section RC piers. In addition, it was confirmed that horizontal cracks developed in the web of the solid
section, whereas diagonal cracks developed in the web of the hollow and concrete-filled sections. Further-
more, the deformation ratio of concrete-filled RC piers were more similar to hollow section RC piers than
to solid section RC piers. These results indicate that seismic retrofitting method by only concrete filling for
RC piers with hollow section may not be sufficient to improve the shear resistance of RC piers with hollow
section. Furthermore, the shear capacity of hollow section RC piers could be improved by using to increase
the bond between the existing section and the concrete-filled section in addition to the concrete-filled ret-
rofitting.
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