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Experimental study on seismic performance of post-tensioned
precast prestressed concrete frame

LIU Bingkang, SONG Manrong, JIANG Yaqiong, HUANG Shenjiang, ZHOU An
(School of Civil Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; Pseudo-dynamic and pseudo-static test were conducted on tow storey double-span post-tensioned precast
prestressed concrete model frame. The frame was first subjected different peak acceleration based on the El Centro
ground motion, and then subjected to cyclic loading at starting point of yield displacement. The displacement-history
curves and hysteresis curves of restoring force-displacement of experiment under different load condition were recorded
and analyzed. The main parameters investigated were the failure mechanism, deformation properties, rigidity
degradation and energy dissipation capacity of the frame under seismic action. The results indicate that the plastic hinge
first appeared at the end of beam and post-tensioned prestressed beam have strong deformation recovery capabilities.
The connections of frame on bi-direction compression enhanced joint stiffness to improve the frame lateral rigidity. The
beam and column do not result in more serious damage at story drifts of 1/42. The results obtained from analysis using
DRAIN-2DX are compared with the test results, indicating that the displacement of the analytical models is lower than
that of the test structure.
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Fig.5 Curves of restoring force-displacement under experimental cases
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Fig. 6 Restoring force-displacement curves of frame
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Fig.7 Curves of displacement-peak acceleration
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Table 1 Story displacement, drifts and rigidity of frame under experimental cases
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Fig.9 Element model and constitutive relations of materials
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Table 3 Comparison displacement between calculation
and experiment on different cases
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iEl 434 633  0.690 11.90 15.23 0.78
[l 4.05 7.56 0.54 10.71 16.82 0.64
iER 1227 1522 0.81  27.02 29.99  0.90
Jle] 12.70 14.81  0.86  25.61 33.41 0.77
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Fig. 10  Displacement-time history curves of calculation under loading conditions
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