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Abstract: In order to consider the influence of seismic rotational component on the seismic response
and vulnerability of masonry structures, the finite element model of typical single-layer masonry struc-
tures in villages and towns is established based on ABAQUS finite element software platform. The
maximum value of inter-story drift angle is selected as the performance index to analyze the influence
of seismic rotational component on structural response and vulnerability; Firstly, three groups of typi-
cal ground motions are selected for amplitude modulation, and the seismic response of the structure
under the action of translational and rotational components of the ground motions with different intensi-
ties 1s studied; Secondly, eighty ground motions from the PEER database are extracted to study the

influence of rotational component of ground motion on structural seismic vulnerability, and the seismic
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vulnerability curve is established. The results show that: (1) the maximum value of the inter-story

drift angle of the structure considering both the translational component and the rotational component

of the ground motion increases significantly than that considering only the translational component of

the ground motion. With the increase of PGA, the influence of the rotational component on the struc-

ture tends to increase; (2) Due to the influence of the rotational component of ground motion, the ex-

ceedance probability of different limit failure states of the structure is higher than that considering only

the translational component of ground motion. The research results can provide a theoretical reference

for seismic design and performance improvement of masonry structures in villages and towns.
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Fig.1 The size and layout of the masonry structure
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Fig.2 Finite element models of masonry structure
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Fig.3 The constitutive relationship curve of masonry
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Fig.4 The first two vibration modes of masonry structure
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Fig.5 Selected ground motion records in Mw-R space
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