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Shaking table test and numerical study on rural low brick-concrete storefront

ZHOU Tiegang , WANG Yuheng , ZHAO Shichao
(School of and Engineering Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: The rural low brick concrete storefront was often damaged severely in earthquake due to its rough
construction and incomplete seismic structural measures. In order to study its seismic capacity , according to the
typical survey, 1/2 scale model was made and shaking table seismic simulated test was carried out . Shaking table
test results show: The destruction of the model is focused on the back wall of the first layer and the bottom of the
two side walls, but the most serious damage occurs in wall between windows and corner of the windows . The wall
between windows cracked severely under the 8. 5 intensity fortification earthquake along with more increase of its
“X” story drift. The model can help achieve the design objective of “operational under small earthquakes,
repairable damage under medium earthquakes, and collapse prevention under severe earthquakes” under the
magnitude 7 earthquake . However ,it is suggested that effective reinforcement measures should be taken for the
weakness area of existing building under 8 degree and above and tie columns be made in the back wall of new
building. Moreover, the prototype structure was analyzed under different design conditions by ANSYS/LS-DYNA
so as to explore the basic design requirement of rural low brick-concrete storefront which can satisfy safety demands
of seismic resistance. Results show: Improving the strength of mortar can effectively improve the seismic
performance of the model. According to different earthquake magnitude, the ratio of holes should be limited
reasonably to avoid excessive damage to the wall. The structural column can restrain the wall and enhance the

integrity of the structure, but the structural column of the back wall in the second layer should avoid larger rigidity.

Key words: rural storefront; shaking table test; finite element analysis; seismic design
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Tab. 1 Reinforcement of reinforced concrete members
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Tab. 2 Similitude ratios of model
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Tab.3 Natural frequencies of model
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Tab. 4 Inter-story drift angles of model
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Tab.5 General situation of models
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Tab. 6 Maximum inter-story drift angles under

different magnitude
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