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Abstract: When detecting the damage of masonry structures under moderate-strong earthquakes,
there are high limitations with the current seismic record method, as it is based on the known
ground motion records of masonry structures. A new method for detecting damage of masonry
structures under medium-strong earthquakes is proposed. A double-arm spectrometric (DASP)
dynamic test analyzer and an 891-type piezoelectric displacement sensor were used to detect the
masonry structure model after quasi-static testing, and the parameters inter-revising method was
used to obtain the natural frequency and vibration mode of the structure. The displacement of the
masonry structure was obtained by finite element analysis. The damage of the masonry structure
was detected by the signal matching method according to the frequency and displacement. The ex-
periment proved that the proposed method can accurately detect the damage of masonry struc-

tures under medium and strong earthquakes.
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Fig.1 Hysterestic curves of a three-story specimen
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Table 1 Value of cross power spectral density at the first peak frequency band

WIE F A/ He HiL T (X 100) —JZ(X100) ZJR(X100) =JZ(X100)
3.111 2.115—1.445i 2.070—7.350i 0.516—9.340i 7.115
3.306 1.245—6.786i —0.327—2.845i —3.515—3.415i 13.212
3.356 8.687—1.4451 —8.111—1.5451 5.031—4.1451 6.445
3.405 3.307—3.076i 6.551—1.776i 9.102—1.457i 12.004
3.455 4.347—3.638i —3.631—1.431i 5.762—4.807i 5.352
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Fig.2 Homogenization process of the masonry

equivalent volume unit
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Table 2 Relationship between the damage degree of masonry
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structure and the change of stiffness
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Table 3 Natural frequencies with finite element analysis

and actual measurement
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Table 4 Displacement with finite element analysis and actual measurement
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AT 52 o ) AT S o ) ENS QRS S R
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70 00 565 iy 0.63 0.70 0.97 1.00 1.89 2.00
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Fig.3 Test results under different loads
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Table 5 Comparison between the first three frequencies

obtained by different methods

WA Mgk AXOrE ERAJE SR
P #% /Hz /Hz /Hz /Hz
1 40.41 41.73 43.82 41.60
2 160.21 164.80 160.80 162.71
3 179.00 177.42 174.23 176.35
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Fig.4 Comparison between the frequency results obtained

by different methods
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