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Reparability-based fragility analysis of masonry infills in buildings

XIE Xianxin'?, ZHANG Lingxin'?, QU Zhe'?
(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, CEA, Harbin 150080, China;
2. Institute of Engineering Mechanics, CEA, Harbin 150080, China)

Abstract: The failure of infill walls occuring in previous earthquakes may suspend the occupancy of the building and
lead to considerable economic loss. To provide basis for quantitative evaluation of building losses in earthquakes, two
damage states, namely the simple repair’ and ‘substantial repair’ states, are defined for masonry infills based on
their reparability. From the existing experimental data of masonry infills of hollow blocks, solid concrete blocks and
clay bricks in the literature, 16 specimens of typical materials and high-quality data were selected as samples to
analyze the seismic fragility for different types of masonry infills at the aforementioned damage states by taking the form
of lognormal cumulative distribution functions. The results show that the masonry infills of either hollow or solid
concrete blocks are likely to sustain significant damage and reach the ‘substantial repair’ limit state even if the hosting
moment frame just reaches the elastic inter-story drift limit as per the Chinese seismic design code. The deformability
of unreinforced clay brick infills is much larger than that of hollow or solid concrete block infills, but is inferior to
reinforced ones.
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Table 1 Damage levels and recommended repair methods of masonry infills
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Fig. 1 Test setup and loading protocols (specimen K1)
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Table 2 Design parameters and determination of damage states of specimens
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Table 3 Load ratio between substantial repair point

and peak load point of specimens
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Fig.3  Fragility curves of three types of masonry infills
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reinforced masonry walls in USA
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