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Shaking table tests of masonry structures strengthened using
external prestressing technique
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2. Architectural Design & Research Institute of Tongji University (Group) Co. , Ltd, Shanghai 200092, China)

Abstract: Based on the failure characteristics of masonry structures under earthquakes, a strengthening strategy using
external prestressing techniques was presented. The external prestressing technique proposed in this research was that
the junctions and the main support regions of the walls were pre-pressured by stretching the tendons located on both
sides of the walls. It is believed that the shear strength and the seismic performance of the masonry wall structures can
be improved by applying this external prestressing technique. The effectiveness of this technique was investigated
experimentally through shaking table tests of two 1:4 scaled whole models, including an experimental model and a
control one. The results show that this technique can not only increase the shear strength and the bending strength of
the walls, but also improve the ductility and the energy dissipation capacity of the walls. Furthermore, the integrity
and the overall stiffness of the structure are also enhanced without substantial increase of the structure weight.
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Fig.2  Overview of model-one
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Fig.3 Plan layout of prestressing tendons for model-two
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Fig.7 Overview of model-two
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Fig.8 Sensors for prestressing tendons
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Fig. 10 Arrangement of displacement transducers
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