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Study on the damping of the upper structure of buildings and its frequency and
amplitude dependence by reconstructing the wave field
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This study aims to clarify the damping characteristics of the superstructure
of buildings, as well as their dependence on frequency and amplitude, through a method that
reconstructs the wavefield based on earthquake response records. The following findings were
obtained:1.An algorithm was developed to reconstruct the wavefield in the superstructure using
deconvolution analysis based on acceleration records from each floor of the building. The accuracy
and stability of this method were confirmed through validation with experimental data.2.Using the
reconstructed wavefield, the time variation and frequency dependence of the damping ratio in each
mode were analyzed based on the transfer functions of up- and down-going propagating waves.3.It was
observed that the damping ratio exhibits a nonlinear change depending on the amplitude. In the
amplitude range beyond a certain threshold, changes in the energy dissipation mechanism were

suggested.



© 22K04417
RC S
3 3 0 0
Wang X. 50
Changes in wave propagation due to damages and automatic recognition using a CNN model 2025
Materials Research Proceedings 141 146

DOl
10.21741/9781644903513-17




Zhang Aijia Wang Xin Dang Ji

29

CNN-Based Nonlinear Response Detection from Time-Sequential Impulse Response of an 18-Story 2024
Building
Journal of Earthquake Engineering 445 464

DOl
10.1080/13632469.2024 2428763
X. Wang , B. Duan , Y. Nitta , M. Nagano 1
RECONSTRUCTION OF WAVEFIELDS OF BUILDINGS AND EVALUATION OF ATTENUATION FUNCTIONS FROM 2024
TRANSFER FUNCTION
WCEE18 Proceeding 1

DOl

4 1 2
Aijia ZHANG,

Timoshenko Beam

2024

2024

Xin Wang

CNN-Based Damage Detection of Buildings from Time-Sequential Impulse Response Visualization

International Conference on Civil and Environmental Engineering, Dalian, China

2024




Xin Wang, Aijia Zhang, Yoshihiro Nitta, Ji Dang

Changes in Wave Propagation Due to Damages and Automatic Recognition Using A CNN Model

10th Asia-Pacific Workshop on Structural Health Monitoring,Sendai, 8th-10th December, 2024

2024

Aijia ZHANG, Xin WANG, Ji DANG

System ldentification of High-rise Buildings Based on Timoshenko Beam model: Application to a Shake-table Test of an 18-
story Steel Building

2024

2024




Zhang Aijia Wang Xin Dang Ji 2
CNN- based damage detection of buildings from wave propagation between two adjacent floors 2023
Earthquake Engineering and Resilience 479 492
DOl
10.1002/eer2.62
Zhang Aijia Wang Xin Dang Ji 433
Story-by-Story Building Damage Recognition from Changes of Wave Propagation Between Two 2023
Adjacent Floors Using CNN
Experimental Vibration Analysis for Civil Engineering Structures. EVACES 2023. Lecture Notes in 468 478
Civil Engineering,
DOl
10.1007/978-3-031-39117-0_48
Tang Zhenyun Li Jiayu Wang Minggiao Wang Xin Yu Chunyi Li Zhenbao 27
Investigation on bearing resistance of thin-walled circular steel tube subjected to eccentric 2024
loading
Advances in Structural Engineering 1429-1444
DOl
10.1177/13694332241253395
Zhang Zheng Wang Xin Nagano Masayuki -
Evaluation of Damping Ratio of Buildings Using Seismic Interferometry Method 2022
Experimental Vibration Analysis for Civil Engineering Structures 391 399

DOl
10.1007/978-3-030-93236-7_33




Wang Xin Watanabe Testushi Nagano Masayuki -

A New Attempt at Estimating Natural Vibration and Bending Deformation Characteristics of Super 2022
High-Rise Buildings Using Wave Interferometry

Experimental Vibration Analysis for Civil Engineering Structures 429 438

DOl
10.1007/978-3-030-93236-7_36

Aijia Zhang, Xin Wang, Ji Dang -

Wavefield Character in High Rise Building under Earthquake Shake and CNN based Damage Detection 2022

9th Asia Pacific Workshop Structural Health Monitoring -

DOl

8 0 2

Zhang Aijia,

CNN

2023

Zhang Aijia

CNN CNN

2023




2023

2023

2023

2023

Aijia Zhang, Xin Wang and Ji Dang

STORY-BY-STORY BUILDING DAMAGE RECOGNITION FROM CHANGES OF WAVE PROPAGATION BETWEEN TWO ADJACENT FLOORS USING CNN

10TH International Conference of Experimental Vibration Analysis for Civil Engineering Structures

2023




Xin Wang

CHANGES OF SHEAR-WAVE VELOCITY BY STRUCTURAL DAMAGES OF A SPECIMEN OF AN 18-STORY STEEL BUILDING CONSIDERING THE DISPERSION
DUE TO BENDING DEFORMATION

10TH International Conference of Experimental Vibration Analysis for Civil Engineering Structures

2023

2022




