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Methods

Theme 1: Stiffness evaluation and modal parameter estimation of 
experimental and operational low-rise buildings using 
vibration tests

Full-scale and experimental buildings

3D FEM  and free vibration analysis
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Testing methods
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Amplitude-depandant natural frequencies
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Modal parameter estimation and investigations

Objectives

 Influence of stiffness changes (Due to  
structural components: ALC wall, mortar, 
sealing, connection)

 Influence of excitation amplitudes (Small 
amplitude, medium amplitude and large 
amplitude)

 Influence of vibration tests (Free, ambient, 
sweep, white noise, earthquake tests)

Main tasks

 Build up two operational three-storey 
buildings and an experimental 0ne-storey 
building 

 Measure excitation and response from 
various vibration tests with various 
assembled structural cases at three  levels of 
excitation amplitudes

 Extract modal parameter estimation 
(natural frequency and damping) from 
vibration data using identification methods

 Build 3D finite element modeling of 
structural and non-structural components, 
as well as frame-wall connection modeling 

 Model updating of structural parameters 
using sensitivity analysis and vibration data 
in order to  build up proper and more 
accurate finite element modeling of low-rise 
building with influences of structural 
components and frame-wall interaction 
connection



Contact
Email:

thle@arch.t-kougei.ac.jp

thle@vnu.edu.vn

Personal URL: 

http://www.coltech.vnu.edu.vn/~

thle/

Biography
Dr. Le has worked for some 
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He recently focuses on 

vibration monitoring and  

system identification of ambient 

and wind-excited structures;  

new tools and applications 

based on orthogonal and non-

orthogonal  decompositions, 

time-frequency analysis for 

evaluating wind effects on 

structures.

Objectives

 Treat with different kinds of response data 
obtained from vibration tests in Theme 1 
using both output-0nly and input-output 
system identification methods

 Develop sophisticated modal identification 
techniques for ambient and wind-induced 
vibration structures

 Develop new tools using orthogonal and non-
orthogonal decomposition, and time-
frequency analysis for various wind 
engineering topics 

Main tasks

 Modern system identification methods in 
both the time domain and the frequency 
domain, especially the most recent methods 
based on the time-frequency domains using  
wavelet transform and Hilbert-Huang 
transform focused on

 Refinement techniques using with wavelet 
transform for high-order modal identification 
and close frequency extraction

 Removal of external excitation using proper 
orthogonal decomposition and random 
decrement technique

 Spectral proper orthogonal decomposition 
and wavelet transform to study coherence of 
turbulence and pressure; as well as 
covariance proper orthogonal decomposition  
to predict unsteady buffeting response of 
structures

 The most recent decomposition techniques 
using independent component analysis and 
empirical mode decomposition for analysis 
and synthesis of turbulence and pressure

Theme 2: System identification methods for ambient and wind-
excited structures
New tools based on proper orthogonal decomposition and 
time-frequency analysis for wind effects on structures
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Using  frequency domain decomposition

Using  stochastic subspace identification
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Using  wavelet transform

•High modes 3rd, 4th, 5th not observed
•Resolution adjustment required for 
high-order modes and close frequencies

High-order modes Close frequencies

Singular values Singular vector

Frequency diagram Damping diagram

Coherence maps of pressure
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