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Fig. 3 Design of EPSCF model
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Fig. 5 Device for prestressing adjustment
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Fig. 6 Tension of prestressing steel strand Fig. 7 Installation of damper
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Fig. 8 Photograph of loading set-up Fig. 9 Loading scheme
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Tab. 2 Initial prestressing of steel strand
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Fig. 10 Comparison of load-displacement curves in EPSCF structure
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Fig. 11 Load-displacment curves of steel strand
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Experimental analysis of external prestressed self-centering frame

LIU Xia', LU Liang®, ZHONG Jian-lin’, JIANG Li-juan’
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University of Science and Technology, Nanjing 210094, China)

Abstract: Under the action of earthquake, structure consumes energy through plastic deformation to
ensure that the main structure components do not collapse. Nevertheless, due to the non-
recoverability of plastic deformation. the residual deformation after the earthquake is very large, and
the direct and indirect economic losses are very serious. In this paper, a kind of external prestressed
self-centering frame (EPSCF), is presented, which uses plastic deformation to dissipate seismic input
energy, at the same time realizes self-centering of structure by prestressed steel strand. Firstly, an
experimental model was designed and the parameters of the steel strand were calculated. Due to the
fact that the beams, columns and foundations are hinged in the model, and the prestress in the steel
strand provides the structural stiffness, the prestressed tension process should adopt the process of
“simultaneous at both ends and diagonal tension”. Secondly, quasi-static experiment was used to
apply the reciprocating cycle to the EPSCF structure, so that the structure can be repeatedly loaded
and unloaded in both positive and negative directions to simulate the stress and deformation
characteristics of structure in reciprocating motion. Results show that the secondary stiffness in
EPSCF structure exhibits flexible design-ability; moreover, the excellent energy dissipation capacity
of EPSCF structure is verified.

Keywords: External Prestressing Self-centering Frame (EPSCF) ; steel strand tensioning; quasi-static

test; hysteresis curve; energy dissipation



