Accepted Manuscript

Title: Damage assessment in truss structures with limited
sensors using a two-stage method and model reduction

Authors: D. Dinh-Cong, T. Vo-Duy, T. Nguyen-Thoi

PII: S1568-4946(18)30087-5

DOI: https://doi.org/10.1016/j.as0c.2018.02.028
Reference: ASOC 4720

To appear in: Applied Soft Computing

Received date: 11-9-2017

Revised date: 15-2-2018

Accepted date: 16-2-2018

Please cite this article as: D.Dinh-Cong, T.Vo-Duy, T.Nguyen-Thoi, Damage assessment
in truss structures with limited sensors using a two-stage method and model reduction,
Applied Soft Computing Journal https://doi.org/10.1016/j.as0c.2018.02.028

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.asoc.2018.02.028
https://doi.org/10.1016/j.asoc.2018.02.028

Damage assessment in truss structures with limited sensors
using a two-stage method and model reduction

D. Dinh-Cong ®, T. Vo-Duy %3, T. Nguyen-Thoi 2**

! Division of Construction Computation, Institute for Computational Science, Ton Duc Thang University, Ho Chi
Minh City, Vietnam

2 Division of Computational Mathematics and Engineering, Institute for Computational Science, Ton Duc Thang
University, Ho Chi Minh City, Vietnam

3 Faculty of Civil Engineering Ton Duc Thang University, Ho Chi Minh City, Vietnam

E-mail addresses: dinhcongdu@tdt.edu.vn (D. Dinh-Cong); voduytrung@tdt.edu.vn (T. Vo-Duy);
nguyenthoitrung@tdt.edu.vn (T. Nguyen-Thoi)

* Corresponding author: T. Nguyen-Thoi, Institute for Computational Science, Ton Duc Thang University, Ho
Chi Minh City, Vietnam. E-mail address: nguyenthoitrung@tdt.edu.vn

Highlights

e A two-stage method using limited modal measurements and noisy data is proposed for
damage assessment in truss structures.

e A modal reduction technique is adopted to condense structural physical properties due to
limited sensors.

e A newly developed damage indicator is proposed for damage localization.

e TLBO algorithm is utilized and found to be very effective for damage estimation.

e Two numerical examples are conducted to examine the applicability and effectiveness of the

proposed method.

Abstract

The paper proposes a practical two-stage approach for damage assessment in truss structures using noisy
modal data collected from a limited number of sensors. In the first stage, a newly developed damage
indicator, named here as normalized modal strain energy based damage index (nMSEBI), is proposed to
locate effectively potential damage elements. In the second stage, the teaching-learning-based

optimization (TLBO) algorithm is utilized as a robust optimization solver to determine the damage
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