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Fig. 1 Test specimen
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Fig.2  Sketch of arrangement of strain sensors
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Fig.3 Typical strain time history at inferior part of column
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Fig.4 Typical strain time history at middle part of column
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Table 1

Maximal dynamic strain response at inferior and

middle part of intact structure

mass block dimension (mm) 0 20 40 60 80

strain of inferior part(we) 915.2 1060.8 1212.5 2054.2 3186.3
strain of middle part(pe) 411.7 548.4 959.6 1524.0 2150.2
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Fig.5 Maximal dynamic strain response compare at

inferior and middle part of intact structure
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Table 2 Maximal dynamic strain response at inferior and

middle part of damage structure

mass block dimension (mm) 0 20 40 60 80

strain of inferior part( we) 784.5 904.9 1317.8 1991.0 2936.3
strain of middle part(pe) 929.6 931.3 1583.3 2261.4 3357.9
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Fig.6 Maximal dynamic strain response compare at

inferior and middle part of damage structure
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STUDY ON RELATIONSHIP BETWEEN STRUCTURAL
MASS DISTRIBUTION ,
DAMAGE AND DYNAMIC RESPONSE *

Wang Shanshan  Qiu Ling Xu Wei
( Department of Engineering Mechanics, Hohat University ,Nanjing 210098, China )

Abstract The structural dynamic property is determined by physical parameters such as mass, damping, stiff-
ness and their distribution. The structural dynamic property alters when these parameters and their distribution
change. So the structural dynamic response varies even if the exciting force is same. Maintaining safety and integ-
rity of the structures requires a better understanding of relationship between structural mass distribution, damage
and dynamic response. In this study, relationship between structural mass distribution, damage and dynamic re-
sponse is investigated by experiments. As a demonstration, the experiment of a steel structure with different mass
distribution and damage is validated. The mass distribution in the structure is simulated by column welded differ-
ent dimensional mass block at the top part, and structural damage simulated by saw-cutting a crack at the middle
part of column. The sweep-sine resonance test is applied to study the relationship between structural mass distri-
bution, damage and dynamic response. The structural first resonance dynamic strain response is measured during
experiments. The experimental results indicate that the structural first resonance dynamic strain response increase
when the asymmetry of mass distribution increases. When the structure is intact, the structural first resonance dy-
namic strain response at inferior part of column is always bigger than that of response at middle part of column.
When the structure is damage, the structural first resonance dynamic strain response at inferior part of column is
always less than that of response at middle part of column.
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