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STRENGTH AND DEFORMATION OF MASONRY WALLS
SUBJECTED TO LATERAL FORCES

—Review of Existing Test Data in Japan and Overseas —

Shunsuke SUGANO™*!, Yuri OTSUKA*2?, Tatsuya AZUHATA™*3
ABSTRACT

In order to understand the structural characteristics of masonry walls, we classified them into four
types: full-grout reinforced masonry (RMF) walls, partial-grout reinforced masonry (RMP) walls,
before-cast framed masonry (CM) walls, and after-cast framed masonry (MI) walls. Moreover, we
collected experimental data by literature surveys for each type of wall and estimated the strength and
deformation based on regression equations derived from regression analyses and existing design
equations. The data collected were 149, 114, 150, and 130 for RMF, RMP, CM, and MI walls,
respectively, for a total of 543.

From the comparison between the experimental data and the prediction results by the regression
equations, we clarified that both strength (cracking strength, yield strength, and maximum strength)
and deformation (cracking deformation, yield deformation, deformation at maximum strength, and
critical deformation) could be predicted with reasonable accuracy by the regression equations.
However, in the case of deformation, the difference between the experimental and predicted results
was more considerable.

We conducted the same regression analyses for the reinforced concrete walls as the masonry ones.
Based on those results, we clarified the yield strength and the maximum strength of the masonry walls
tended to be lower than the reinforced concrete walls. In addition, when we compared the restoring
force characteristics for each type of masonry wall, it was found that the limiting deformation of MI
walls tended to be slightly larger than that of other types, although the variation was considerable.

We can use the structural experimental test database and the regression equations derived from it in
various ways. As one example, we demonstrated how to apply the seismic diagnosis method mainly

for reinforced concrete structures to buildings with masonry walls using the regression equations.

*1 Vising Research Fellow/Lecturer, International Institute of Seismology and Earthquake
Engineering, Building Research Institute, Professor Emeritus, Hiroshima University

*2 Research Engineer, International Institute of Seismology and Earthquake Engineering,
Building Research Institute

*3 Director, Department of Structural Engineering, Building Research Institute
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