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Incremental dynamic analysis of on-site tested high-rise buildings for considering
the influence of infilled wall stiffness
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Abstract: A complicated interaction relationship is presented by the infilled wall with surrounding structural components
of high-rise buildings under seismic action, thus leading a huge influence for structure seismic performance. While the
influence of infilled wall is generally ignored during seismic design, and the period reduction coefficient is adopted for
considering the structure performance influenced by the infilled stiffness degradation. Therefore, it is essential for
accurately evaluating the influence of infilled wall to structure seismic performance. Based on the on-site random vibration
test for a high-rise frame-shear wall structure and shear wall structure, three types of finite element models are built in
Perform-3D respectively. For the analytical models without the consideration of infilled wall, the natural period reduction
coefficient is employed as the suggested value in Chinese design code and the measured value of period tests respectively.
For the analytical model with diagonal strut element for simulating the performance of infilled wall, the modal behavior is
calibrated by the record obtained from the vibration test. And the incremental dynamic analysis is implemented for
discussing the influence of infilled wall to structure performance under the potential hazardous seismic action. The
calculated results revealed that the infilled wall has strengthened the structure initial stiffness in elastic stage while
decreased the contribution with the growth of ground motion intensity. And the natural period reduction coefficient
suggested by design codes is conservative compared with the analysis results of analytical model with infilled wall. The
research also noticed the influence of infilled wall is larger for frame-shear wall structure than shear wall structure.
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Fig.1 Instrumentation Layout for the Tested Buildings
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Tablel Results of the First Three Order Periods for the Tested

Buildings (Unit: s)

Ist 2nd 3rd
SSI 1.245 1.245 1.227
2# CC+CMIF 1.122 1.125 1.122
3.537 3311 2.628
SSI 1.433 1.572 1.600

3# CC+CMIF 1.294
3.707 3.620 3.167
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Elasticity Modulus of Infilled Wall
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Fig.4 Adjustment for the Skeleton curve of Infilled Wall
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