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Reliability assessment of assembled shear wall structures
considering stochastic defects in sleeve grouting
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Abstract; In assembled integral shear wall structures, the quality of sleeve grouting connections is random, that
the vertical connection performance of structure and the seismic performance of structure will be affected. According
to the pull-out tests of grouting sleeves with different defective degrees, a set of equivalent grouting sleeve defective
connection bearing capacity models is established in this paper, and a finite element model of the assembled
integral shear wall structure is built based on an actual engineering structure. By considering the randomness of
grouting defects, the mechanical connection properties of grouting sleeve joints are given to the corresponding
degree of defects, reflecting possible defects in the grouting sleeve. Structural stochastic non-linear response analysis
and reliability assessment were carried out by non-linear finite element analysis and combined with probability
density evolution method (PDEM ). The results show that the structural non-linearity has a significant coupling effect
with randomness under dynamic action. The randomness of defects will gradually amplify the effect on the structural
response over time, and there will be significant differences in the overall reliability of the structure in different
safety domains.
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Table 1 Basic information of structural design
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Table 2 Parameters of steel sleeve connection performance
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