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The paper introduces an intelligent method to analyze the behaviors of the laterally loaded
masonry panels both with and without openings, based on the existing experiment results of
the base panels. Firstly, in comparison with the results from the conventional finite-element
analysis (FEA) of the base panels with the experimental results obtained in the tests, local
property coefficient is defined as the ratio of the displacement values of the FEA to those of
the corresponding zones measured in the experiments to describe the variability of different
zones within the base panels. Secondly, using the cellular automata (CA) technique,
numerical models are established to calculate the zone state values of the base panels and the
unseen panels, which can express the effect of panel boundaries on the zones and the location
of doors and windows. Then according to the proposed matching criterion, if a zone state
value of the unseen panel is nearly to one state value of the base, they are similar zones,
which have the same local property coefficient. Finally, the material properties are corrected
by the local property coefficients in different zones. The modified properties are applied in the
FEA to predict the behavior of unseen panels. When compared with the experimental results,
the application of the local property correctors in the FEA can improve the accuracy of the
prediction of displacements of the wall panel by 16%. The case studies also indicate that the
proposed method represents the true behavior of the masonry panels very well, as the
variation in masonry properties relating to boundary effect is reflected in the FEA. The results
indicate that this method is effective for analyzing the deformation of the masonry panels both
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with and without openings. Therefore, this study could lead a new way for the application of
the existing experimental records in structural analysis. And it improves the FEA analytical
methods modified by the local property corrector so that the predicted structural response is
more accurate.

REFERENCES

[1]

[2]

[3]

[4]

[5]

[6]

[7]

G.C. Zhou, M.Y. Rafig, G. Bugmann, and D.J. Easterbrook, Cellular automata model for
predicting the failure pattern of laterally loaded masonry wall panels. J. Comput. Civ.
Eng., Vol. 20(6), pp. 400-409, 2006.

G.D. Wight et al, Shake table testing of posttensioned concrete masonry walls with
openings. J. Struct. Eng., Vol. 133, pp. 1551-1559, 2007.

K.C. Voon and J. M. Ingham, Experimental in-plane strength investigation of reinforced
concrete masonry walls with openings. J. Struct. Eng., Vol. 134, pp. 758-768, 2008.

M. Mohammadi and F. Nikfar, Strength and stiffness of masonry-infilled frames with
central openings based on experimental results. J. Struct. Eng., Vol. 139, pp. 974-984,
2013.

V.L. Chong, The behavior of laterally loaded masonry panels with openings. Ph.D.
dissertation, University of Plymouth, U.K. 1993.

X.D. Zhang and S.S. Singh, Out-of-plane performance of reinforced masonry walls with
openings. J. Struct. Eng., Vol. 127, pp. 51-57, 2001.

Y. Zhang, G.C. Zhou, Y. Xiong and M.Y. Rafiq, Techniques for Predicting Cracking
Pattern of Masonry Wallet Using Artificial Neural Networks and Cellular Automata. J.
Struct. Eng. , Vol. 24, pp. 161-172, 2010.



