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Estimation method of natural frequency of irregular building

structure vibration
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Abstract: To more accurately estimate the natural frequency of vibration in irregular building structures, a
method for estimating the natural frequency of vibration in irregular building structures is studied. This
article uses the finite element method to solve the problem of difficulty in accurately estimating the natural
frequency of vibration in irregular building structures. This method meticulously divides the building
structure into multiple elements and calculates the mass, stiffness, and damping of each element. Then,
the mass matrix, stiffness matrix, and damping matrix of these elements are assembled according to the
node connection relationship to obtain the global mass matrix, stiffness matrix, and damping matrix of the
entire structure. This global matrix effectively describes the mechanical properties of the entire building
structure and is used to simulate the dynamic response of the structure under external excitation. Based on

the above global matrix, this paper further establishes a dynamic equation to describe structural vibration,
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thereby achieving the estimation of the natural frequency of irregular building structure vibration. The

experimental results show that the maximum error value of the estimated natural frequency using this

method is only 0.02 Hz, demonstrating extremely high accuracy.

Key words: building technology; irregular buildings; structural vibration; natural frequency; estimation

method; vibration behavior characteristics
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Table 1 Detailed description of irregular buildings
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Fig. 1 Experimental testing platform
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Table 2 Accuracy verification of natural frequency

estimation results for irregular building

structures
SE G R b %A /Hz SEPR{H/Hz
1 24.12 24.13
2 19.41 19.41
3 17.54 17.55
4 16.09 16.09
5 12.31 12.31
6 9.65 9.67
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Fig. 2 Natural frequencies of vibration on different floors of irregular buildings
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Fig.3 Natural frequency attenuation of irregular

building structure vibration
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irregular building structures
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