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ARTICLE INFORMATION ABSTRACT

Original Research Paper The aim of this work is to propose a procedure for online structural health monitoring of a double
Received 29 August 2016 curvature arch dam structure using combination of the extended finite element model (XFEM) based on
Accepted 06 November 2016 cohesive crack model (XFEM based cohesive crack segments) and continuous Wavelet transform
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valfable Dnfine 18 December (CWT). In this way, the Karun 3 dam, one of Iranian under operation arch dam, is numerically modeled

and analyzed using the finite element method (FEM) and XFEM based cohesive crack segments

Keywords: . . P o .

Da),'nage detection respectively, and the dam is analyzed under the seismic excitation. The XFEM based cohesive crack
System identification segments for concrete material as a reliable model is used for investigating real responses of Karun 3
Cohesive crack concrete dam against applied loads and damages. In this model, whole of the structure is potentially

Extended finite element method

; under damage risk, while there is no initial crack. Then, for specification of crack effects and nonlinear
Continuous wavelet transform

behavior, the structural modal parameters and their variation should be investigated based on structure
response for obtaining damage initiation time and its location by using system identification based on
CWT. Results show the high ability of proposed procedure, in spite of difficulties arising from input
effect, modal interference and choosing reference point effectiveness on modal shapes. By using
analysis of the procedure results, the history of physical changes occurred in the structure and cracking
initiation time from investigating time-frequency window of the structure response and exact location of
crack from comparing the intact and damaged crest and central cantilever vibration modes are made
possible.
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® FDD-WT
" Non -synchronous
® Structural Health Monitoring (SHM)
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! Damage

% Element Free- Mesh Free

® partition of Unity

* Extended finite element method
® Cohesive zone
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Fig. 1 The nodes enrichment representation in XFEM [20]
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® Damage evolution law

# Maximum principal stress (MaxPS)
¥ Macaulay bracket

® Time-Frequency distribution
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! Continuous wavelet transform
2 Convolution

® Location parameter

* Scaling parameter
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