383-373 yoye 12 o leads (16 0,95 (1395 Sdduml ( yw)Sw Swlo wIdso Ao

gy pele dolinle

= =
: . z .
o 30 Slo (witigo = 5
SLI\E
mme.modares.ac.ir .JT'../.:..;_'/- I

ok (81321 31 08laiwl b owgd9d Sk I s 2 blids (Sl g9 | (2 bolis
SCr g pom § aBldregd &S J

S salel Sisans 2ul5ais )l Ly S g3y alow

3oy oy oD (ol yes wdine oSl (68> (gemmiily -1
Sy ey oD ¢l yes wdine 0aSLls lutily -2

Sy ey oSl ¢l e e 0l oliwl -3
r_tarinejad@tabrizu.ac.ir 5166616471 i, Gosio oy

saSe dlis cleylb!

Slial) st Sy Jte sl pr 4Bl dagi dgaome lodl By cuS )5 il ool b allS gy, 5 oS ) il ool Gas Jo (oing3 dlie
1395 15,05 08 dl o

383 (33e Jdo Lialy () 1008l oo wgBed i ds (slojlu oDl cp T sl (gl dtgn Soge i g (abanng S5 odins -
: i : 1395 U116 i

izl by, 3l oalisiel b a5 & 988 (50000 I )3 (ouogByd (ot slodes il | (S5 lsie 3 59,18 eacnd 5 ol s 1395 3128 1ol s 4l
s dlgo (glyy dBlarwg Sy ot glinl Jde 398 o0 Julod sloj ) S0 cot g it adlidnng S5 odiue slipl g 3ga0re U5l 4l
o 93 4 48l o o sl (sl 5 03y syl iy 133 a)lS s il bl sl il el el BB e olsie 4 ] i
b oedas pd Sl g (50,885 Ol cpnd (gl o D515 3939 (sladol S5 g odd (Byme ol dmiane 4l lgis 4 ojle S g (@lolid

ol S5

Slos o9l s el ojles Gy o9 31 T S g 05l Jsge slojiel)ly ciwgn Sage i slive 1 i (olulid 51 o3lizul
5 @90 B8 o995l wile Mo o le W (b @l Dgdie ] e pasiS 35 (S S S g5p8
o o 2Vl ol J st Sy i o B (S05 ] S 590 IS Ul 0 A i 58,5
oAl 55 g uilS ym olej oy iy 3 (5095 5 £9xd loj g 03l 53 el d2a (S48 Sl pe ol @l Juloo o sl

Sl San )t 2B M g (65 po 0l (Bl sladge JS5 duglie 1 45 g ol Jore 355

Al dnwgd dgame ladl g,

Algy Sage Jias
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XFEM Based Cohesive Crack Segments and Wavelet Transform
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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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vallable 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

Ezm%redzétecﬁon 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 . . L . .
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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Fig. 1 The nodes enrichment representation in XFEM [20]
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Fig. 2 Crack tip of cohesive crack model [24]
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Fig. 3 Schematic diagram of traction separation law [25]
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! Cohesive crack model
2 Traction separation laws
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! Continuous wavelet transform
2 Convolution

® Location parameter

* Scaling parameter
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