


IRF2013 

RECENT ADVANCES IN 

INTEGRITY -RELlABILlTY -FAILU RE 

Editors 

J.F. Silva Gomes alld Slzaker A. Megllid 

Edições INEGI 
(2013) 



Published by 

INEGI-Instituto de Engenharia Mecânica e Gestão Industrial 
Rua Dr. Roberto Frias, 4200-465 Porto, Portugal 
Tel:+35 I 22 957 87 lO; Email: inegi@ inegi.up.pt 

www.inegi.up.pt 

Junc,2013 

ISBN: 978-972-8826-27-7 

Legal Deposit No: 358480/13 

Printcd by: 

SERSILITO-Empresa Gráfica, Lda. 
Travessa Sé e Melo, 209 - Apartado 1208, Gueifães 4471 Maia, Portugal 

Tel: +351 229 436 920; Fax: +351 229436 922/3 
Email: administracao@sersilito.pt 

Caver dcsign by J.F. Silva Gomes (INEGIIFEUP) 

Ali rights rcser\'cd. No part oFthis publication may bc rcproduccd, stored in a rctrieval syslcrn, ar transmiUcd in 
any fonu or by any menos, electronic, mcchanical, aplicai, rccording, or othcrwisc, without the prior wriUcn 

pcrmission ofthc publishcr. 

TABLE OF CONTENTS 

Prcfacc 

Intcmational Scicntific Committec 

Organizing Committcc and Secretariat 

Acknowledgments 

List ofTracks and Symposia 

A_ KEYNOTE PAPERS 

3501-KP DYNAMIC CONTACT IN CONTINUA USING VARIATtONAL INEQUALlTIES. 
Shakcr A. Mcguid. 

3502-KP RECENT DEVELOPMENTS ON MPM ANO ITS APPLlCATION IN IMPACT AND 
EXPLOSION SIMULATION. Xiong Zhang. 

3503-KP DESIGN FOR RELlABILlTY ANO MAINTAINABILlTY. E.A. Elsayed. 

3504-KP ULTRA LOW FRtCTtON DF AMORPHOUS CARBON NITRIDE WITH 
CONTROLLlNG NANO SURFACE STRUCTURE. Noritsugu Umchara. 

B. TRACKS 1 MAIN TOPICS 

TRACK_A: ANALYTICAL AND NUMERICAL TOOLS 

3892 

3895 

3913 

4512 

4660 

4681 

4698 

3922 

3963 

VIBROACOUSTICS DF NEW GENERA TtON A VtATtON ENGINES ANO FLlGHT 
SAFETY. V. Baklanov. 

PARAMETRIC EXCITATION OF PLATES WITH CUTOUTS. A.K.L. SrivaSlava. 

GAS TURBINE HEALTH CLASSIFICATtON USING A HYBRIDtZEO 
OPTIMIZATION ALGORITHM. Mikc J.W. Riley, Michae\ Gallimore, Chris Bingham, Jill 
Stcwart. 

VIBRA TtON MOOAL ANAL YSIS DF ROLLlNG ELEMENT BEARING. Elsayed S. 
EIsayed, Ahmcd Elkhatib, Mostafa Yakout. 

RELlABILlTY ESTtMATION DF AIRCRAFT STRUCTURAL COMPONENTS WITH 
SELECTED FAILURE MODELS. JózcfZurek, Henryk Tomaszck, Zbigniew Smalko, 
Mariusz Zieja. 

THE CALlBRATION DF NONLOCAL COUPLEO OAMAGE-PLASTtCITY MOOEL 
FOR DUCTlLE METAL ALLOYS. Alexandcr Korsunsky, Jonathan P. Belnoue. 

NEW CONCEPT OEVELOPMENT FOR CARRYtNG tDLERS MANUFACTUREO 
THROUGH MECHANtC FORMING ANO VALtDATED BY MATI·IEMATICAL 
MODELlNG. Gilmar C. Silva, Thiago H.A. Sousa, Jose R.G. Carneiro. 

BUCKLlNG ANO POST-BUCKLlNG ANALYSIS DF THIN-WALLED STRUCTURES 
BASEO ON LARGE ROTATION FIRST-OROER SHEAR DEFORMATION THEORY. 
S. Q. Zhang, R. Schmidt. 

MATHEMATtCAL MODELlNG DF A HtGH-SPEEO OEFORMATION DF A 
VISCOPLASTlC PLATE. Volodymyr Hutsaylyuk, Heorhiy Sulym, laroslav Pastcmak, Igor 
Turchyn. 

xxvii 

xxviii 

xxix 

xxx 

xxxi 

3 

5 

7 

9 

II 

13 

15 

17 

19 

21 

23 

25 

27 

29 

31 



4'11 Intel'llational COllferel1cc ol1lmegriry, Reliability emd Fai/llre INTEGRlTY, RELlABILlTY AND FA1LURE 

4000 RADI AL ACOUSTlC OSCILLATIONS OF HOLLOIV ANISOTROPIC SPHERICAL 33 4004 FAU LT PROGNOSTICS US ING AN ARIMA-BASED PREDlCTION COMBINED 71 
SHELL SU BMERGED IN LlQUID, Valcry A. Polyakov. WITH A CASE-BASED REASONING METHODOLOGY. Ícaro Viana, Guilherme Rocha, 

4019 ANALYTICAL ANO NUM ERlCAL SOLUTION FOR EXPANDABLE TUBULAR. 35 Luis C.S. GÔcs. 

Abdull uh M. AI Shabibi, Jamil Abdo . 40 17 INFLUENCE OF MECHANICAL PARAMETERS ON WAVE EFFECTS OF PLASTlC 73 

4096 FLEXURAL CAPACITY OF RC PLATES WITH DlFFERENT RE INFORCEMENT 37 YIELDING LOCALlZATION OF ALUMINIUM-MAGNESIUM ALLOY: T1-IE 

RATIOS USING ANS YS. Khalcd Hciza. Mounir Soliman, Mohamcd Kandcl. APPLlCATION OF DIGITAL IMAGE CORRELATION. Tatiana Trctiakova, Valery 
Vildcman. 

4732 CLAY CRACKS EFFECT ON SLOPE STABILlTY: NUME RI CAL INVESTlGATlON. 39 
H. Trabclsi, B.A. Rahma, M. Jamci, G. 1·louda. 4023 CONDITION MONITORlNG OF HEA VY DUTY GAS TUR13INE ST ATIONARY ANO 75 

3883 COLLAPSE PREVENTION DESIGN CRITERIA FOR MOMENT CONNECTIONS IN 41 
ROT ARY BLADES. Maryam Torfch, Saccd Asad ikouhanjan i, Reza Ghorbani . 

MULTI-STORY STEEL FRAMES UNDER EXTREM E ACTIONS. Dan Dubinu. Florca 4025 STRAIN SOfTENING OF MATERlALS IN TENSION-TORSION TESTS. Mikhail 77 
Dinu. loan Margincan. Trctyakov, Valcriy Vildernan. 

3955 RELl AB ILlTY ASSESSMENT OF STRUCTURES WITH MIXED UNCERTAINTIES. 43 4037 AUTOMATION OF MECHANICAL F AUL TS DlAGNOS IS OF ROT ATING 79 
B.N. Ruo, A.S. Saiu. MACHrNES BY APPLlCATION DF THE FUZZY LDGIC (LF). F:ltch Harrouchc, Ahmcd 

4048 FRAME\VORK PROPOSAL TO SUPPORT THE INTEGRATION OF RI SK 45 
Falkaoui. 

MANAGEMENT ANO BUSINESS CONTINUITY MANAGEMENT. MOIheus P. Ladario, 4053 RESIDUAL STRESS MANAGEMENT: INDUSTRIAL APPLlCATlONS. Jaeob Kleiman, 81 
José R. Farias Filho, Gilson B.A. Lima. Yuri Kudryavtscv. 

4633 NUM ERICAL DES IGN ANO MECHANICAL PERFORMANCE OF INJECTED 47 4707 RESIDUAL STRESSES, MICROHARDNESS ANO MICROSTRUCTURE IN FLUX 83 
MOLD ED CARBON FIB ERJPEEK GEARS. Lucas Sanchcz Fcllay, Martin Machado, CORED ARC \VELDlNG SUPERDUPLEX ST AINLESS STEEL PIPES. Cleiton C. Silva, 
Zollan Major, Patricia Frontin i. Marcelo F. Motta, Hélio C. Miranda, Giovani Dalpiaz, RicOlrdo R. Marinho, Maria P.C. 

4664 DEVELOPMENT OF AN EXCEL-BASED CALCULATlON TOOL FOR 49 Fonseca. 

INTERACTlON CURV ES OF RECTANG ULAR CONCRETE COLUMNS SUBJECTED 4105 OEGRADATION OF PRINTAB LE OPTICAL FILTERS FOR VISIBLE OPTlCAL 85 
TO FIRE. L. J. Wang, R. Caspeele. L. Taerwc. COMMUNICATION. Maria Relvas, Maria R. Ferreira. Pau lo S. André. 

4641 TI·IE FAULT DIAGNOSIS OF ROTATING MACHINERY BASED ON FUZZY 87 
TRACK_8 : TESTING AND DlAGNOSTICS 51 INTERENCE MODEL. Congxiao Zhou, Xiuzhong Xu. 

4710-I P THERMOMECI-IANICAL ANALYSIS OF SHAPE MEMORY POLYURETHANE. 53 4647 ULTRASOUND METHODOLOGIES FOR DEFECTS DETECTION ANO 89 
Elzbicta Picczyska, I-lisaaki Tobushi , Sh uniehi Hnynsh i. Michal Maj , Katartyna STRUCTURAL INTEGRITY VALI DA TlON OF FS\V JOINTS. Jaime Santos, Mário 
Kowalczyk-Gajewska, Maria Staszczak, MOlriana Cristea. (I nvited Paper) Sanlos, Ana C.F. Si lva. Daniel F.O. Braga, Pedro M.G.P. Moreira. 

3875 LASER-BASED DESTRUCTIVE ANO NONDESTRUCTlVE TESTI NG OF 55 4088 WA VELET NOISE FUNCTION ANO REGRESSION ANALYSIS FOR UL TRASONIC 91 
MECI-IAN ICAL PROPERTIES DF SILlCON. Peter Hess. Alexey M. Lomonosov. NDT MATERIAL CHARACTERIZATION. Fnirouz Bcttuyeb. 

3879 INVESTIGATION OF THE GRANULAR SULPHUR FLOIV-ABILlTY TO MODlFY 57 4652 VIBRATIONS DETECTION ANO ANALYSIS IN EQUIPMENTS WITH MCUSUM 93 
THE DES IGN OF GRANULATION UN IT. Roya Moradifar, Mohammad H. Kadiv'lr, CHARTS ANO FREQUENCIES GRAPHS. Suzana Lamprcia, Valter Vairinhos, Jose Dias, 
Eshagh Saharkhiz. Jose Rcqueijo. 

3912 INITIAL ATTEMPTS TO ENHANCING RUBBER SEALS QUALlTY ANO 59 3906 OETECTION OF BURIED OBJECTS BY ACTIVE INFRARED THERMOGRAPHY 95 
RELlABILTY. Achim Frick. Nouran KOloud. Andrca Tomp. METHOD IN DlSADV ANTAGEOUS ATMOSPHERIC CONDlTlONS. \Valdemar 

3938 CHARACTERIZATION OF ALUM INIUM ALLOY CAPACITOR DISCHARGE 61 Swiderski. 

JOINTS US ING NON DESTRUCTIVE ANO MECI-I ANICAL TESTlNG. A. P. Caruralo, 4666 MECHANICAL BEHAVIOR OF AI-VI IIB-IVA TRYMETALLlC ALLOY. S. Valdez, 97 
V. Dattoma, F. Palano, F.W. PanclI a. S.R. Casolco, R.A. Rodriguez-D .. 

3954 DEVELOPMENT ON MEASUREMENT TECI·INOLOGY OF AXIAL LOAD IN TRUSS 63 4672 AN AUTOMATED METHOD FOR THE MEASUREMENT OF FATIGUE CRACKS 99 
STRUCTURE MEMBER BY IMPACT SOUND. Tsutomu Yoshit.la, Mohd Z.B. Isma il, 
Takesh i Watanabc. 

PROGRESSION. Pau lo J. Tavares, Pedro M.G.P. Moreira. 

4742 MECHANICAL BEI-IA VIOUR OF POLYETHYLENE FOAM SANDIVICH PANELS 101 
3972 SMALL SPECIMEN CREEP TESTING ANO APPLlCATlON FOR POWER PLANT 65 UNDER COMPRESSION LOADrNG. Antonio Boccaccio, Caterina Casavola, Luciano 

COMPONENT REMAINING LlFE ASSESSMENT, IVci Sun, Tom H. Hydc, Slevc J. Lambcrti, Carmine Pappalettcrc. 
BreU. 

3987 PHAS E MORPHOLOGY AN O TOUGHNESS RESEARCH OF TIVO STEELS USED 67 
4758 UTILlZING RFM ANO CONDlTION MONITORlNG TO ENHANCING PROCESS 103 

FOR PIPELlNE ANO VESSEL INDUSTRY AFTER INTERCRITICAL HEAT 
SAFETY. Sol iman A. Mahmoud. 

TREATMENT. Xiuochen Song, Valdir A. GuimarJes. 4713 SIF DETERMINA TlON USING IMAGE PROCESSING TECHNIQUES. Paulo J. Tavares. 105 

3996 DESIGN OF A SYSTEM FOR FUEL ELEMENTS CLADDlNG INSPECTlON OF A 69 Pedro M.G.P. Moreira. 

NUCLEAR RESEARCH REACTOR. Rogerio R. Rodrigues, Amir Z. Mesquita. 

vi FímchallPorlugal, 23-27 Jlll1e 2013 Table ofConlents vii 



411
' l/ltematio/lal CO/ljere/lce 0/1 /nlegrily, Reliability and Failure 

TRACK_C: SURFACE ANO INTERFACE ENGINEERlNG 

3893 

3908 

4008 

3932 

3939 

4052 

4629 

4784 

4749 

INFLUENCE OF THE POISSON'S RATIO ON FRACTURE PARAMETERS IN 
FUNCTIONALL Y GRADED MATERIALS. Emilio Martínez-Pafieda, Rafael Gallego. 

INFLUENCE OF SHOT PEENING ON THE FATIGUE RESISTANCE OF ALUMINUM 
ALLOY AA 7175-T74. Thiago A. Minto, Midori Y. Pitanga, Maria Odila H. Cioffi, Maria 
Cindra Fonseca, Herman J.C. Voorwald. 

EVALUATION OF SHOT PEENING ON THE FATIGUE STRENGTH OFCUSTOM 465 
STAJNLESS STEEL FOR AERONAUTIC APPLlCATION. Rafael G. Bonora, I-Ierman 
J.C. Voorwald, Maria Odila H. Ciom. 

COA TINGS SUPPORTED ON FECRALLOY: LINKS BETIVEEN SURF ACE 
TREATMENT, PARTICLE SIZE & COATING PROPERTIES. St'ph," Ad'gbit,. 

EFFECT A IVEAK MAGNETIQUE FIELD AND IMPOSED POTENTIAL ON 
CORRDSION BEHAVIOR OF ALUMINIUM WIRE (AAI370). Rabeh Slimani, Naccr 
Zazi, Ali Bilck, J.P. Chopar!. 

THE DIFFERENCE BETIVEEN CORROSION BEHA VIORS OF PERPENDICULAR 
ROLLING SURFACE AND THE ROLLING SURFACE AFTER HOMOGENISATION 
ANNEALlNG DF AA5083-H321 ALLDY. Nacer Zazi, J.P. Chopart, Ali Bilek. 

EFFECT OF PROCESSING PARAMETERS ON THE SURFACE INTEGRITY OF THE 
3 I 6 L STAINLESS STEEL TREATED BY SURF ACE MECHANICAL ATTRITION 
TREATMENT (SMAT). T. Grosdidier, Y.A. Samih, B. Beaussir, N. Alain-Bonasso, B. 
Baile. 

DRY SLIDING IVEAR BEHAVIOR OF CRYOGENIC TREATED GEARS 
MANUF ACTURED BY POWDER MET ALLURGY. Vahid Abouei Mehrizi, 
Mohammad Talaft Noghani, Nassim Sharafi, Amin Moradi. 

ZINC OXIDE THIN FILMS DEPOSITED BY SPRA Y PYROL YSIS TECHNIQUE : 
EFFECT OF THE SUBSTRA TE TEMPERA TURE ON THE PHYSICAL PROPERTIES. 
T. Mahdaoui, A.R. Madjoubi, C. Bousbaa, N. Bouaouadja, J.M. Albella. 

TRACK_O: CIVIL ENGINEERING APPLlCA TlONS 

3880 

3946 

4103 

4165 

4100 

4497 

4033 

BUILDING FAÇADE PERFORMANCE IN THE LORCA EARTHQUAKE AND 
RETROFIT SOLUTIONS. J. C. López-Gonzálcz, J. Femández-Gómcz, R. Álvarez-Cabal. 

INFLUENCE OF MASONRY INFILL IVALLS OVER RESISTANT CAPACITY OF 
BUILDlNGS. Lucia Sánchez, Gracia L. Ramón Álvarcz. 

FRACTURE ASSESSMENT AND RELIABlLITY ANAL YSIS OF CAST IRON IVATER 
PIPE. Ni Yanling, Chun Qing Li. 

ULTRA-HIGH PERFORMANCE PLASTER (UHPPl) FOR SEISMIC 
REINFORCEMENT DF MASONRY WALLS. João A. Guerreiro, João G. Ferreira, 
Antônio S. Gago. 

DYNAMIC STRUCTURAL HEALTH MONITORING OF A CIVIL ENGINEERING 
STRUCTURE WITH A POF ACCELEROMETER. Paulo Antunes, João Dias, Humberto 
Varum, Paulo André. 

CHARACTERlSA TION OF THE BEHA VIOUR OF HIGH PERFORMANCE MORT AR 
SUBJECTED TO HIGI-I TEMPERATURES. S. Djaknoun, E. Ouedraogo, A. Ahmed 
Benyahia. 

IDENTIFICATION OF THERMAL CHARACTERISTICS OF BUILDING MATERIALS 
AT HIGI-I TEMPERA TURES. Jifí Vala, Petran Jarosová. 

107 

109 

111 

II3 

115 

117 

119 

121 

123 

125 

127 

129 

131 

133 

135 

137 

139 

141 

viii FlInchallPortugal, 23-27 June 2013 

INTEGRlTY, RELlABILlTY AND FAILURE 

4044 

4050 

4079 

3957 

4068 

4020 

3994 

4001 

3950 

3862 

4779 

3920 

DEFLECTION DUCTILITY INDEX IN CONTINUOUS REINFORCED CONCRETE 
BEAMS AND SLABS. José Santos, A. Abel Henriques. 

CONCRETE STRUCTURES IVITH EXTERNALL Y BONDED REINFORCEMENT -
STRUCTURAL FIRE DESIGN AND FIRE PROTECTION. Piotr Turkowski. 

FRACTURE OI' CONCRETE REINFORCED IVITH STEEL FIBERS IN NORMAL AND 
AGGRESSIVE ENVIRDNMENT. Raimundo E. Vasconcelos, Itamar Ferreira. 

CRACKING STUDY OF A REINFORCED CONCRETE BEAM. Miguel S. Garcia Garcia, 
Ismael S. Ramos, Ornar AII-Salem Duque, Maria Consuelo Merodio. 

SUPERABSORBENT POLYMERS TO MITIGATE AUTOGENOUS SHRINKAGE OI' 
HIOI-I STRENGTH CONCRETES. Eugênia Silva, Annc Lopes, Romildo Tolêdo Filho, 
Oanillo Pereira, Vinicios Matos. 

LONG-TERM RELIABILITY OI' CARBON FIBER REINFORCED POLYMERS IN 
CIVIL CONSTRUCTION. Urs Mcier. 

PLASTIC HINGES IN COMPOSITE STEEL-CONCRETE BEAMS SUBJECTED TO 
BENDlNG. Senila R. Mihai, Pelrun loan. 

A MAGNETIC APPROACH TO THE IDENTIFICATION OF EFFECTIVE 
CHARACTEIUSTlCS OI' METAL FIBRE COMPOSITES USED IN CIVIL 
ENGINEERING. Jifí Vala, Tereza Grohová. 

DURABILITY PREDICTION OI' RANDOMLY CORROOEO SIDE SURFACE SHEET 
IN STEEL ON THE GROUND TANK FOR LIQUID FUEL STORAGE. Mariusz MaSIak, 
Janusz Siudul. 

ANALYSES OF STIFFNESS DEGRADATION EFFECTS DUE TO LOIV CYCLE 
FATIGUE DAMAGE IN METALLlC STRUCTURES. Mohammad Saranik, Louis 
Jézéqucl, David Lenoir. 

OEVELOP T AlLORED MANUF ACTURING SAFE METHODS FOR IVIND TOIVERS 
ERECTED IN REMOTE AREAS BASED ON AN INTEGRATED TOIVER CONCEPT 
AND OTPTIMAL USE OF HIGH STRENGTH STEELS-SAFETOIVER. E. Dias Lopes, 
Peter Bartlam, Peler Schaumann, Malte Gottschalk, Eurico Assunção. 

IVIND MEASUREMENTS ALONG A HIGH-VOLTAGE OVERHEAD TRANSMISSION 
UNE IN NORTI-IERN GERMANY. Dominik Stengel, Milad Mehdianpour. 

TRACK_E: SENSORS AND INSTRUMENTATlON 

4683 FBG SENSORS APLICATION FOR RESIDUAL STRESS MEASUREMENT USING 
THE I-IOLE DRILLING METI-IOD. Daniel F. O. Braga, Ana C.F. Silva, Nuno Virialo, João 
Ribeiro, Pedro M.G.P. Moreira. 

4107 

3874 

3918 

3943 

4694 

TIME TO FAlLURE OI' BENO INSNSITIVE OPTICAL FIBER UNDER SMALL BEND 
DIAMETERS. Fátima Domingucs, Paulo André. 

LASER EXCITATION AND DETECTION OF I D IVEOGE IVA VES ANO THEIR 
APPLICATIONS IN SENSORS AND ACTUATORS. Peter Hess, Alcxey M. Lomonosov. 

A VIBRATION DETECTION SYSTEM BASED ON FIBER SENSOR AND SIGNAL 
PROCESSING WITH WA VELET TRANSFORM. Oairo Palomino, Leonardo Diaz, 
Fabio Veja, Ccsar O. Torres. 

HEAT TRANSFER IN CUTTlNG TOOL OURING MACHNING LlKE MILLING. 
THEORY AND EQUIVALENT THERMAL CIRCUIT. Farida Bcnabid, Hocine 
Bcnmoussa, Mohamed Arrouf, Mekki Assas. 

TECHNICAL NOTE: A PROPOSAL FOR THE AUTOMATIC DETECTION OF 
F AILURES IN THE AIRCRAFT INSTRUMENTATION IVITHOUT SENSOR 
DUPLICATION. J. Bamhona Fonseca. 

Table ojConlents 

143 

145 

147 

149 

151 

153 

155 

157 

159 

161 

163 

165 

167 

169 

171 

173 

175 

177 

179 

ix 



4fll Jnlemaliol1alConferenceol1Jntegrity.Reliability ond Failure 

TRACK]: TRIBOLOGY, GEARS AND TRANSMISSIONS 

4038 

4085 

4108 

4753 

A SIMULA TlON OF POL YMER GEAR CONT ACTS WITH SHRINKAGE EFFECTS. 
Wei Li, GeofTSmall, Kcn Mao. 

DlAGNOSIS OF GEAR SYSTEM WITH SENSITIVE INDICATORS. Ishak Touafck, 
Ahmcd Fclkaoui, Haftda Mahgoun, Nassira Laissani. 

PHOTOELASTIC AND NUMERICAL ANALYSIS OF STRESSES DEVELOPED IN 
GEAR TEETH AND NUMERICAL ANAL YSIS OF TWO ORTHOGONAL CYLlNDERS 
IN CONTACT . A Bilek. M. Beldi, S. Larbi, S. Djebali. 

RELlABILlTY OF WORN COMPLlANT JOURNAL BEARINGS. Evgeny Kuznetsov, 
Scrgei Glavatskih. 

4240 GEARBOX FAULT DETECTlON USING A NEW DENOISING METHOD BASED ON 
ENSEMBLE EMPlRICAL MODE DECOMPOSITION ANO FFT. Hatida Mahgoun, 
Rais.E1hadi Bekka, Ahmcd Felkaoui. 

TRACK_G: MECHANICAL DESIGN AND PROTOTYPING 

4034 A NEW MATERIALS DESIGN CONCEPT AND PROCESS PRINCIPLES FOR LOW 
WEIGTH STRUCTURAL COMPONENTS. Filipe Silva, Paulo J. Pinto, Nuno Peixinho. 

4062 A FRAMEWORJ<. FOR INTERACTlNG WITH ARTIFICIAL SYSTEMS. Pccr M. 
Sathikh, S.G. Lce. 

3863 THE INFLUENCE OF CONTOURlNG ON THE TENSILE STRENGTH 01' FUSED 
DEPOSITION MODELLING PROCESSEO PARTS. Dario Croeeolo, Massimiliano De 
Agostinis, Giorgio Olmi. 

3989 OPTIMAL PIEZOELECTRIC ACTUA TlON IN COMPOSITE STRUCTURES. 
Aleksander Muc, Piotr Kçdziora. 

4785 EFFECT OFCOOLlNG RATE ON HYDROGENATlON PROPERTIES OF HYDROGEN 
STORAGE MATERIAL FOR AUTOMOTIVE APPLlCATION. Vahid Abouci Mehrizi, 
Sina Haji Taheri, Amir S.R. Nojehdehi. 

4686 DETERMINATlON DYNAMIC CHARACTERISTICS OF ROADHEADERS BOOM 
WITH CUT HEADER. Arkadiusz Mçzyk, Wojcieeh Klein, Mariusz Pawlak, Jan Kania. 

3995 INFLUENCE OF SINTERING TEMPERA TURE ON THE STRUCTURAL AND 
DlELECTRIC PROPERTlES OF BST OBT AINED BY COLLOIDAL PROCESSING. P. 
V. Antunes, Susana Olhero, Ajay Kaushal, Jorge Lino, J.M.F. Ferreira. 

3998 MANUF ACTURlNG CERAMIC SHELLS FOR CASTlNG TIT ANIUM COMPONENTS. 
Teresa P. Duarte, Rui l.L. Neto, Rui Félix, Jorge Lino, Bruno Robrigues, Tarsis Barbosa. 

3977 DEVELOPMENT OF DIDACTIC EQUIPMENT FOR IN-CLASS EXPERlMENTAL 
ANAL YSIS DF BEAM BENDlNG. Nuno Peixinho, Pedro Correia. 

TRACK_H: MODES OF FAILURE 

3882 

3926 

EFFECT OF CONNECTlON BETWEEN REINFORCED CONCRETE SLAB AND 
STEEL BEAMS IN MULTI-STORY FRAMES SUBJECTED TO DlFFERENT COLUMN 
LOSS SCENARIOS. Florea Dinu, Dan Dubina, loan Marginean. 

FULL RANGE FATIGUE L1FE ESTIMA TlON METHOD USING CRlTICAL 
DISTANCE STRESS THEORY. Muhammad A.S. Wahab, Toshio Hattori, Minoru 
Yamashita. 

181 

183 

185 

187 

189 

191 

193 

195 

197 

199 

201 

203 

205 

207 

209 

211 

213 

215 

217 

x FlInchal/Portllgal, 23-27 Jllne 2013 

INTEGRlTY. RELlABILlTY AND FAILURE 

3929 

3944 

3961 

3982 

3983 

3986 

4064 

4099 

4367 

4720 

4727 

4728 

TRUNK MAINS FAlLURES: THE EFFECT 01' CORROSION ON RESlDUAL PIPE 
STRENGTH. Stcphcn Adcgbitc, Azadeh Fahimi, Tim Evans, JcffFarrow, David Jcsson, 
Mikc Mulheron, Paul Smith. 

THE INFLUENCE OF LOCALlSED PIT DlSTRIBUTION ON THE ULTIMATE 
STRENGTH OF SHIP STRUCTURAL MEMBERS. Y. Wang, l.A. Wharton, R.A. Shenoi. 

INTELLlGENT DlAGNOSTICS AND PROGNOSTICS FOR INDUSTRIAL MACHINES 
USING AN OPTIMIZATION APPRüACH. Michac1 Gallimore, Mikc J.W. Rilcy, Chris 
Bingham, Zhijing Yang, Vu Zhang. 

INFLUENCE OF ANODlZING TREATMENT ON FATIGUE RESISTANCE 01' TI-6AL-
4V TITANIUM ALLÜYS. Eric Vcrrncsse, Cathcrine Mabrru, Laurenl Arurault. 

EFFECT OF LUBRICITY 01' DRlLLlNG FLUlDS ON BUCKLlNG 01' COILED 
TUBING IN DRILUNG OPERATIONS. Danish Hanccf, Jamil Abdo, Abdullah Al-
51mbibi. 

INFLUENCE OF PRE-COMBINED LOADING ON MECHANICAL PROPERTIES AND 
FRACTURE MECHANISM DF ALUMINUM ALLOY 2024-T3. Volodymyr Hutsaylyuk. 
Mykola Chausov, Lucjan Sniczck, Tomasz Slçzak, Amlrii Pylypenko, Valentin Berezin. 

DESIGN FOR ROBUSTNESS OF MULTI-STOREY REINFORCED CONCRETE 
FRAME STRUCTURES UNOER EXTREME LOADS. loan Petran, Mihai Senila. 

BEHAVIOR AND ANALYSIS OF SELF COMPACTED CONCRETE DEEP BEAMS 
REINFORCED BY CFRP BARS. Khaled Heiza. 

CORROSION STUDY 01' SOME ST AINLESS AND CARBON STEELS FOR 
STRUCTURAL APPLlCA TlONS. Rui A Silva, Pedro R. Soares, António A Crispim. 

TENSILE MECHANICAL BEHA VIOUR OF AERONAUTICAL 2024 AND 2198 
ALUMINUM ALLOYS AFTER CORROSION EXPOSURE. Zoi S. Metaxa, Niko\aos D. 
Alexopoulos, Paraskevas Papanikos, Conslantinos Stergiou. 

MAINTENANCE IN INDUSTRIAL EQUIPMENT: FAILURE INVESTlGATION IN A 
STAMPING PRESS THROUGH A RELlABILlTY ANALYSIS. Luiz H. S~ardclotto, Jairo 
J.O. Andrade. 

TENSILE HARDENING BEHAVIOUR AND FRACTURE TOUGHNESS 01' 
AERONAUTICAL 2198-T351 ALUMINUM ALLOY. Stavros K. Kourkoulis, Nikolaos D. 
Alexopoulos. Zoi S. Metaxa. 

TRACK_I: COMPOSITE MATERIALS 

4757-IP AN EFFECT OF NON-HOMOGENEOUS FIBRE PACKING ON MECHANICAL 
PROPERTlES OF OXIDEINICKEL COMPOSITES. S.T. Mileiko, N.!. Novokhatskaya, 
V.M. Kiiko, AA. KoJchin. (lnvitcd Paper) 

3936 INNOVATIVE REVERSIBLE ASSEMBLlNG TECHNOLOGIES BASED ON 
ELECTROMAGNETICALLY-ACTlVE ADHESIVES. Romeo Ciobanu, Cristina 
Schreiner, Brunetto Martorana, Giovanni Belingardi. 

3960 EVALUATION OF DAMAGE ACCUMULATION IN HlGH PRESSURE COMPOSITE 
VESSELS USING FIBER OPTlC SENSORS. Wojciech Blazejewski, Pawel G'lsior, Jerzy 
Kaleta. 

3970 

3973 

HIGH POWER INTERACTlVE ACTUATOR SYSTEM BASED ON 
MAGNETOSTRICTIVE COMPOSITE CORE. Jerzy Kaleta, Raral Mech, przemyslaw 
Wiewiorski . 

DEVELOPMENT 01' TEXTILE COMPOSITE STRUCTURES FROM AMAZON 
LATEX. MECHANICAL AND THERMAL ANALYSIS. Edilainc Garcia, Maria José 
Geraldes. 

Table of Contel/Is 

219 

221 

223 

225 

227 

229 

231 

233 

235 

237 

239 

241 

243 

245 

247 

249 

251 

253 

xi 



4th /nternational COl/ferel/ce 011 /megrily, Reliability Glld Failure INTEGRlTY, RELlABILlTY AND FAILURE 

3980 COMPOSITE MANUFACTURING OF NATURAL RUBBER AMAZON - ANALYSIS 255 4721 FINITE ELEMENT MODELLING OF THE SHEAR STRESS DISTRIBUTION OF 291 

OF MECHANICAL RESISTANCE ANO ABRASION RESISTANCE. Edilaine Garcia, EMBEDDED POL YVINYL ALCOHOL - CARBON NANOTUBE FIBERS IN GLASS 

Maria José Geraldes. FIBER REINFORCED COMPOSITES. Paraskcvas Papanikos, !lias Tapeinos, Stavros K. 
Kourkoulis, Nikolaos D. Alexopoulos. 

401-3 A MECHANICAL ANAL YSIS OF POL YDICYCLOPENTADIENE WITH METAL 257 
INSERTS THROUGH FLEXURAL LOAD. André Camboa, Bernardo Ribeiro, João 3935 MODELLING THE PULLOUT OF HOOKED STEEL FIBERS FROM CEMENTITIOUS 293 

Nunes, Jorge Lino. MATRIX. Edmunds Zile, Olga Zile. 

4714 EFFECT OF PET FUNCTIONALIZATION IN COMPOSITES BASED ON TIRE 259 4760 STOCHASTIC BUCKLING AND F AlLURE ANAL YSIS OF LAMINATED 295 

RUBBER AND PLASTIC MATERIALS. Cristina Cazan, Mihaela Cosnita, Anca Duta. COMPOSITE PLATE. Appaso M. Gadadc, Achchhc Lal, S.N. Singh. 

4022 PROPOSED ABOUT USE OF RECYCLED MATERIAL IN A AUTOMOTIVE 261 4071 STATIC AND DYNAMIC PROPERTIES OF HYBRID COMPOSITE BEAMS. lifi l'lad, 297 

COMPONENT EXTERNAL WHEEL BOX. Gilmar C. Silva, Fabíola P. Lozada, José R.G. 
Milan Rüzicka, Pavel Steinbauer, O. Uhcr, Viktor Kulísck. 

Carneiro. 

4055 STUDY OF SHORT COLUMNS CONFINED CONCRETE. Marianna L.S. Rivetti, Wayne 263 
TRACK_J: NANOTECHNOLOGIES AND NANOMATERIALS 299 

S. Asssis, Severino P.c. Marques. 
3876 DNA OLIGOMER SEQUENCE SPECIFIC ELECTRICAL RESPONSE OF 301 

4075 PROCESSING AND MECHANICAL EVALUATION OF ALUMINIUM COMPOSITES 265 ULTRALONG PARALLEL CNTFET TO DOPAMINE. S.V. Hari Krishna, Na Jianing, 
REINFORCED WITl-I CARBON NANOTUBES. O. Carvalho, G. Miranda, D. Soares, F.S. Zheng Lianxi. 
Silva. 

3877 DIELECTRIC ANAL YSIS OF INTEGRITY IN POLYPROPYLENE - NANOCARBON 303 

4077 ELASTIC AND INELASTIC PROPERTIES OF METAL-PORCELAIN COMPOSITES 267 COMPOSITES. Vilaliy G. Shevchenko, Sergey V. Polschikov, Polina M. Nedorezova, Alia 

APPLiEDTO FUNCTlONALLY GRADED METAL-CERAMIC DENTAL N. Klyarnkina, Alexander M. Aladyshev, Anatoliy T. Ponornarenko. 

RESTORA TIONS. Bruno Henriques, Dellim Soares, Filipe Silva. 3921 MEASUREMENT OF ENERGY LOSS COEFFICIENT OF ELECTROSTATlCALLY 305 

4097 BEHAVIOUR AND ANAL YSIS OF CONCRETE BEAMS REINFORCED BY CFRP 269 ACTUATED MEMS RESONATORS. Marius Pustan, Crislian Dudcscu, COfina Birleanu. 

RODS. Khalcd Heiza. 3984 HlGH TEMPERATURE AND HIGH PRESSURE NANOCLAY MODIFIED DRILLING 307 

4632 STUDY ON DAMAGE MOOES OF A SANOWICH PANEL IMPACTED 271 FLUIDS. Jamil Abdo, Danish Haneef, Abdullalt AI-Shabibi. 

REPEATEDL Y. Krimo Azouaoui, Said Mouhoubi. 3991 HYBRIO CARBON-POLYMER COMPOSITES FOR MEDICAL APPLICATlONS. 309 

4638 IMPACT OAMAGE MONITORING IN CFRP LAMINATES USING UL TRASONIC 273 
Rornco Ciobanu, Cristina Schreiner, Gabriel Dimofle, Thomas Schreiner. 

ANO IR THERMOGRAPHY. D.P. Myriounis, T. Barron. 4015 NE\V MATERIALS FOR ENERGY ANO TRANSPORT IN THE NORTH. Valcriy Lcpov, 311 

4639 WEAR BEHAVIOUR OF ALUMINIUM BASEO MMC USED IN BRAKE DISCS. D.P. 275 
Nikolay Petrov, Scrgey Bardakhanov, Sergey Sysolyatin, Anatoly Kychkin. 

Myriounis, S.T. Hasan. 4030 QUALIT ATIVE INTERPRETATION OF CARBON NANOTUBE BY USING THE 313 

4662 MECHANICAL ANALYSIS OF NATURALJUTE FIBRES ANO POSSIBLE 277 
MOOELLING OF ATOMIC CHAIN AS A COSSERAT CURVE. Yu Zhang, Carlo 

APPLICATION OF THERMOSETITNG RESIN COMPOSITES. João Rocha, Luís Queijo. 
Sansour, Christian Bingham. 

4668 AMPLITUDE ANO TIME SHIFT MEASUREMENTS FOR OAMAGE 
4032 MOOELLING OF BUCKLING OF SINGLE-WALLEO CARBON NANOTUBES BASED 315 

279 ON COSSERAT SURF ACE THEORY. Yu Zhang, Carlo Sansour, Chris Bingham. 
CHARACTERIZATION IN FIBERGLASS COMPOSITES USING PZT SENSORS. M'rio 
Sanlos, Jaime Sanlos, Ana Amaro. 4058 CNT AGGLOMERATES SIZE ANO DISTRIBUTlON INFLUENCE ON ALUMINUM 317 

COMPOSITES STRENGTH. O. Carvalho, G. Miranda, D. Soares, F.S. Silva. 
4670 MANUF ACTURING ANO PERFORMANCE TESTS OF COMPOSITE STRUCTURES 281 

BASEO ON THERMOPLASTIC MATRICES WITH EMBEOOED PIEZOCERAMIC 4073 HARMONIC OSCILLATIONS OF NANOSIZE PIEZOELECTRIC BODIES WITH 319 

ACTUATORS. Werner Hurenbach, Niels Modlcr, Anja Winkler, Tony Wcber, Martin SURFACE EFFECTS. Andrcy V. Nasedkin, Viclor A. Eremeyev. 

Dannemann. 4663 ELASTOPLASTIC MOOELLING OF OAMAGE IN POL YMER-CLAY 321 

4709 APPLiCA TION OF NOVEL COMPOSITE ALLOY FOR IMPROVING RELIABILITY 183 
NANOCOMPOSITES \VITH EVOLUTIONARY PARTICLE OEBONDING. Ammar 

OURABILITY ANO FUNCTIONAL PROPERTIES OF COMBUSTlON ENGlNE. Anl~ni Mcsbah, Fahmi ZaYri, Moussa NaH-Abdelaziz, Jean-Michel Gloaguen, Krimo Azouaoui. 

Jankowski, Zbignicw Smalko, Jozcr Zurek, Zenon Slawinski. 4719 POLYVINYL ALCOHOL - CARBON NANOTUBE FIBERS RESPONSE UNDER 323 

4021 THE INFLUENCE OF CAO ADOITION ANO PROCESSING TEMPERATURE ON 285 
PROGRESSIVE DAMAGE ACCUMULATION TENSILE TESTS. Slavros K. Kourkoulis, 

MECHANICAL PROPERTIES OF RECYCLED RUBBER, PET ANO WOOO BASED 
Nikolaos D. Alexopoulos. 

COMPOSITES. Mihaela Cosnita, Cristina Cazan, Anca Duta. 

4717 FINITE ELEMENT PREDICTION OF MECHANICAL BEHAVIOUR UNOER 287 
TRACK_K: BIOMECHANICAL APPLICATIONS 325 

BENDlNG OF HONEYCOMB SANDWICH PANELS. Sid-Ali Kaoua, Krimo Azouaoui. 
3868 OEVELOPMENT OF CUSTOM PROSTHESES USING INCREMENTAL SHEET 327 

4718 MECHANICAL BEHAVIOR OF A TUBULAR COMPOSITE STRUCTURE UNOER 289 FORMING AND RAPID PROTOTYPING. Jovani Castelan, Danicl Fritzen, Anderson 
THE EFFECTS OF A COMBINED LOADlNG. Mansur Celebi, Balit S. Turkmen. Dalcfre, Lírio SchaefTer, Ana Reis. 

xii FunchallPorlllgal. 23-27 Jlllle 20/3 Table ofColltellt!> xiii 



l" ll11ematiollal ConJerence 011 lntegrity, Reliability and Failllre 

3992 

4040 

3867 

3870 

3985 

4063 

4067 

4070 

4072 

4619 

4635 

A MECHANICAL ANAL YSIS OF BIODEGRADABLE NANOCOMPOSITES FOR ACL 
REPLACEMENT MEDlCAL DE VICE. Viviana C. Pinto, Jose Xavier, Artur Pinto, Fernão 
D. Magalhães, Rui M. Guedes. 

AN APPROACH ON ARTHRITICS HIP SURFACE RESHAOING USING FINITE 
ELEMENT METHDD. Wci Li, Sarah Wayte, Damian Grimn, Derek Chelwynd, Ken Mao. 

CHARACTERIZATION OF THE KINEMATICS RESPONSE AND 
ELECTROMIOGRAPHIC DYNAMICS OF WALKING AND RUNNING SHOES WITH 
DIFFERENT LEVELS DF WEAR. Alberto Graziano. 

CORRELATION STUDY BETWEEN THE EXPLOSIVE FORCE OF THE LOWER 
LlMBS AND THE KINEMATI PARAMETERS DURlNG THE SUSPENDED LAUNCH 
IN BASKETBALL. Anicencin Fabião, Alberto Graziano. 

MUSCLE ACTlVATION AND THREE-DlMENSIONAL KINEMATICS OF UPPER 
EXTREMITY IN ARMWRESTLlNG. Lin-Hwa Wang, Meng-Kai Hong, Kuo-Cheng Lo 
Lo, Hong-Wen Wu. 

BIOMECHANICAL EV ALUA TlON OF VOLLEYBALL PLA YERS FORCE AND 
VELDCITY SKILLS. Robert Michnik, Jacek Jurkojé, Agata Guzik-Kopyto, KrzysztoF 
Czapla. 

A STABILOMETRY ANALYSIS DF PEOPLE WITH STROKE. Jacek Jurkojé, Robert 
Michnik, Agata Guzik-Kopyto, Wieslaw Rycerski. 

CHILD'S MUSCUOLOSKELETAL MODEL OF THE LOWER EXTREMITIES. 
Agnieszka Glowacka, Robert Michnik. 

ANALYSIS OF MANIPULATlON FUNCTlON OF PATlENTS WITH UPPER LlMB 
DISORDERS. Aguta Guzik-Kopyto, Robert Michnik, Jaeek Jurkojé, Piotr Wodarski, 
Wieslaw Ryccrski, Marcin Streiss. 

BIOMECHANICAL ANALYSIS OF SURGICAL TREATMENT OF THE CERVICAL 
SPINE - ARTHRODESIS. Diana Gavazzo, António Completo, Abel Nascimento. 

BIOMODELLlNG CERVICAL SPONDYLOTIC MYELOPATHY: EVALUATlON AND 
SURGICAL PLANNING. Luís Queijo, João Rocha, Paulo Miguel Pereira. 

3937 CONSTRUCTlON AND GLOBAL VALlDATION OF A BIOFIDELlC 6-MONTH-OLD 
PEDtATRIC HEAD FINITE ELEMENT MODEL. Zhigang Li, Xiao Luo, Rongxin Feng, 
Jinling Zhang, Jinhuan Zhang. 

4312 BIOMECHANICAL ANALYSIS OF INTRlNSIC PARAMETERS IN KNEE 
CARTlLAGE. António Completo, Joana Pereira, António Ramos, Carlos Relvas, José 
Simões. 

TRACK_L: ENERGY ANO THERMO-FLUlO SYSTEMS 

4007 

4009 

4010 

4049 

4112 

IMPLEMENTA TlON OF A I·IYDRIC ENERGY HARVESTlNG SYSTEM FOR 
WIRELESS SENSOR NETWORKS. Filipe Santos, Joaquim Azevedo. 

MULTIDOF WIRELESS SENSOR SYSTEM BASED ON IMU-MEMS TECHNOLOGY 
SUPPORTED BY ENERGY HARVESTING METHODS. Jerzy Kaleta, Kr.lysztofKot, 
Monika Rikitatt, Przcmyslaw Wiewiorski. 

RAPID DEMAGNETlZATlON OF NEODYMIUM MAGNETS, DUE TO 
MECHANICAL SHOCK, AS A PULSE POWER SUPPLY FOR MICROPROCESSOR 
SYSTEM. Jerzy Kal~ta, przemyslaw Wicwiorski. 

THE EFFECT OF THERMAL BARRIER COATING ON THE LlFE EXTENTlON OF A 
GAS TURBINE RDTARY BLADE. Reza Torabidch, Saeed A. Kouhanjani, Hamid M. 
Zoka, Maryam Torfeh, Reza Ghorbani. 

OPTlMIZATION OF FUEL CONSUMPTION IN COMPRESSOR STA TlONS. T.M. 
Elshiekh, H.A. El Mawgoud. 

329 

331 

333 

335 

337 

339 

341 

343 

345 

347 

349 

351 

353 

355 

357 

359 

361 

363 

365 

xiv FlIllchallPorlugal, 23-27 June 2013 

lNTEGRlTY, RELlABILlTY AND FAILURE 

4744 UNCERTAINTY QUANTlFICATION IN FLOW ASSURANCE APPLlCATIONS 
THROUGH SURROGATE MDDELLlNG APPRDXIMA T10NS. Athanasios Kolios, 
Konstantinos Salonitis. 

TRACK_M: IMPACT ANO CRASHWORTHINESS 

3969 

4026 

4334 

4768 

4769 

CRASH ENERGY ABSORPTION OF ALUMINIUM FOAMS WITH MODIFIED 
CELLULAR STRUCTURES. Nuno Peixinho, Paulo Pinto, Filipe Silva, Delfim Soares. 

CRASHWDRTHINESS OF HYBRID STRUCTURES. Thomas Tr6ster, Christian Lautcr, 
Corin Reuter. 

PRESTRESS EFFECT ON THE BALLlSTlC BAHAVIOR OF CERAMIC ARMOR. 
Ahmad Serjouei, Runqiang Chi, Idapalapati Sridhar, Tan B. Eng GeotTrey. 

A PUNCH TEST AS A SIMPLE VERIFICATION METHOD OFTHE FABRiC 
MATERIAL MODEL. Andrzej Morka, Piotr Kedzierski, Pawel Bogusz, Tadeusz Niezgoda. 

NUMERICAL STUDY OF THE BALLlSTlC RESIST ANCE OF THE ARAMID F ABRIC 
LA VERSo Piotr Kedzierski, Andrzej Morka, Tadeusz Niezgoda. 

TRACK_N: CASE STUDlES 

3859 

3860 

3872 

3909 

3931 

4016 

3971 

3910 

4024 

4726 

4678 

IMPROVING THE BRAZILlAN ELECTRlC SYSTEM RELlABILlTY nlROUGH 
ENERGY FROM WASTE AS A DECENTRALlZED SOLUTlON. Carlos Frederico 
Barros, Fernando Reiehcrt, Sergio Godoy, Fernando Melo, Rodolfo Cardoso. 

A SELECTION SYSTEM OF BRAZILlAN NUCLEAR SITES BASED ON EPRI SITING 
GUIDE MODEL USING FUZZY LOGlC: AN EXPLORATORY EXERCI SE IN 
RELlABILlTY ENGINEERING. Carlos Frederico Barros, Orausio Lima Atalla, Carlos A. 
N. Cosenza. 

RELlABlLlTY MODEL EXPLOIT A TlON IN INDUSTRIAL SYSTEM 
MAINTAINABILlTY USING EXPERT SYSTEM EVALUATION. Ahmed Hafaifa, 
BelhadefRachid, Guemana Mouloud. 

SEISMIC EV ALUATION OF A RC BRIDGE WITH MONOLlTHIC CONNECTlON OF 
MULTI-CELL CIRCULAR DECK ANO PIERS. Omid Afsharian Zadeh, Araliya Mosleh. 

A REVIEW ON CONSTRUCTION DETAILS THAT INFLUENCE THE STABILlTY OF 
BRICK FAÇAOES. Tiago T. Martins, Borja J. Salado, Suyapa SánchezwToscano, Ramón A. 
Cabal. 

ANALYSIS OF AN APARTMENTS BUILDING SURMONTED BY A TANK WITH A 
CONT AINER CAPACITY DF 1000 M3 IN ALGIERS. Said Hamitouchc, Hocine 
Hammoum, Karima Bouzelha, Naceur E. Hannachi. 

FATIGUE SERVICE LlFE TEST OF THE TRIPPLE HYBRlD HYDROGEN FUEL CELL 
BUS STRUCTURE. Jaroslav VácJavík, Jan Chvojan. 

A MICROSCOPIC F AILURE ANAL YSIS OF MEDlUM TRUCK BRAKE DlSCS. Arie 
Bussiba, Rami Canni, Igal Alon. 

STAMPING OF ADVANCED HlGH STRENGHT STEEL: COMPARATIVE STUDY OF 
STEELS FE E340, FE 6000P ANO FE SOODP. Gilmar C. Silva, Henrique C. Amaral, José 
R.C. Carneiro, Tarcísio J. Almeida. 

CELLULAR AUTOMATON METHOD APPLlED FOR MICROSTRUCTURE 
PREDlCTlON OF AI-Si CASTrNG TREATED BY LASER BEAM. Zenoo Ignaszak, 
Pawel Popielarski, Jakub Hajkowski, Bartlomiej Dudziak, Marek Goscianski. 

FLUTTER ANALYSIS OF A COMPOSITE VARlABLE-SPAN WING. Pedm V. Gamboa, 
Pedro D.R. Santos, José M.A. Silva, Pedro M.B. Santos. 

Table ofContents 

367 

369 

371 

373 

375 

377 

379 

381 

383 

385 

387 

389 

391 

393 

395 

397 

399 

401 

403 

xv 



4rh lntemationaf Conference 011 Integrity, Reliability and Failllre 

4618 

4679 

4708 

DEBONDlNG OF HOT-EMBOSSED POLYMERlC MICROFLUIDIC SUBSTRATE: 
INFLUENCE OF SUBSTRA TE THlCKNESS ON DEMOLDlNG BEHA VIOR. Jeffry 
Willium Tani, Yuc Chcc Yoao. 

STRUCTURAL DESIGN OF A COMPOSITE VARIABLE-SPAN WING. Pedro D.R. 
Santos, Pedro V. Gamboa, Pedro M,B. Santos, José M.A. Silva. 

MAINTENANCE ON CONDlTION AND CORRECTIVE MAINTENANCE: EMPHASIS 
ON ASSET RELlABILlTY IN INDUSTRIAL SECTOR. Eloi Dutra, Claudinei J. Oliveira, 
Gilmar Cordeiro. 

C. SPECIAL SYMPOSIA 

SYMP _OI: SMART STRUCTURES AND MATERJALS 

4046 

4056 

4086 

4626 

4671 

4687 

DEVELOPMENT OF TECHNICAL CLOTHING FOR EVERYDAY WITH 
FUNCTlONAL ANO SMART STRUCTURES. Catarina Lopes, Maria José Geraldes. 

A MECHANICAL ANALYSIS OF MAGNETORHEOLOGlCAL COMPOSITES USED 
FOR DAMPING OF THE VIBRA TION. Anna Boczkowska, Stafan F. Awietjan, Danula 
Miedzinska, .Grzegorz Slawinski, Tadeusz Niezgoda. 

FUNCTlONAL KINlTTING FOR CHlLDREN SEGMENT: THE "DRY BABY" BODY. 
Ana Luiza Olivete, Maria José Gemldes. 

STATIC AND DYNAMIC SHAPE CONTROL OF LAMINATED BEAMS WITH 
RESISTEVELY rNTERCONNECTEO PIEZOELECTRIC PATCHES. Juergen Schoeftncr, 
Gerda Buchberger. 

CHARACTERlZATION OF THERMOPLASTlC-COMPATlBLE PIEZOCERAMIC 
MODULES FOR FUNCTlON INTEGRATIVE COMPOSITE STRUCTURES, T. Heber, 
M. Gude, W. Hufenbach, M. Dannemann, A. Winkler, T. Weber. 

REVIEW OF POSSIBILITY APPLICATION SHAPE MEMORY ALLOY IN KINETIC 
ENERGY RECOVERY SYSTEMS. Wojciech Klein, Arkadiusz Mçzyk. 

3993 POWER HARVESTlNG APLlCATlON. Carlos A Ga110, Roberto M.F. Neto, Amanda M. 
Souza, Leonardo R.O. Condor. Roberta C.S. Moreira. . 

SYMP _03: IMAGlNG AND VISUALlZA TlON 

3916 

4018 

VIRTUAL REALITY TECHNOLOGY USED AS A LEARNING TECHNOLOGY IN 
CIVIL ENGlNEERING EDUCATION: THE CONSTRUCTlON OF BRIDGE DECKS. A. 
Z. Sampaio, Luís Viana. 

VISUAL FAlLURE ANALYSIS METHODS OF DYNAMIC SEALING SYSTEMS. Fcank 
Bauer. 

4695 MATCHING ICP FOR RECONSTRUCTION OF 3D OBJECTS WITH LASER SCAN. 
Edward Fuentes-Aliaga, Diego Aracena-Pizarro. 

4722 A METHOD TO AUTOMATICALLY SEGMENT THE INTERNAL EAR STRUCTURES 
IN CT IMAGES. Ana Ferreira, Francisco Oliveira, Fernanda Gentil, João M.R.S. Tavares. 

4750 X-RA YS TOMOGRAPHIC RECONSTRUCTION IMAGES OF MATERIALS USING 
INVERSE PROBLEM RESOLUTION BASED ON SPARSE REGULARIZATlON 
METHOD. Aicha Allag, Redouane Orai. 

SYMP _04: OPTlCAL TECHNIQUES DF EXPERIMENTAL MECHANICS IN DESIGN 

3919 THE PROPAGATlON OF ELASTIC WAVE IN PRESTRESSED THIN PERFORATED 
PLATE. Rongxin Feng, Kaixin Liu, Zhigang Li, Jinling Zhang. 

405 

407 

409 

411 

413 

415 

417 

419 

421 

423 

425 

427 

429 

431 

433 

435 

437 

439 

441 

443 

xvi Fltnchal/Portugal, 23-27 June 2013 

INTEGRlTY, RELlABILlTY AND FAILURE 

4036 

4634 

4627 

4712 

4087 

4669 

4740 

DlSPLACEMENT AND STRAIN FULL-FIELD MEASUREMENT AT OPEN HOLE 
COMPOSITE SPECIMEN USING THE DIGITAL IMAGE CORRELA TlON 
TECHNIQUE. João Ribeiro, Hcmari Lopes, Soraia Pimenta, Mário A.P. Vazo 

DlSPLACEMENT AND STRAIN FIELDS ASSESSMENT OF PDMS USING DIGITAL 
IMAGE CORRELA nONo Bcbiana Mendonça, João Ribeiro, Hcmâni Lopes, Pedro 
Martins, Mário A.P. Vaz, l,F. Silva Gomes. 

HOLOGRAPHIC TECHNIQUES APPLlED IN DENTlSTRY STUDlES. Jaime M. 
Monteiro. Hcmani Lopes, Mário A.P. Vaz, Cássia B. Corrêa, Luiza Mello. 

REAL-TIME DAMAGE IDENTlFICATION USING ROT ATING FIELD ANAL YSIS. 
Hcmâni Lopes, João Ribeiro, J.V. Araújo Santos, Mário A.P. Voz, l.F. Silva Gomes. 

A SELECTlVE PHASE FILTER TECHNIQUE BASED ON SPECKLE 
DECORRELATlON. Hemari Lopes, Joüo Ribeiro, J.V. Araújo Santos, Mario AP. Vazo 

A FLEXIBLE SINGLE IM AGE TECHNIQUE FOR RESOLUTlON ENHANCEMENT OF 
THE FOURIER TRANSFORM FRINGE ANALYSrS METHOD. Paulo J. Tavares, Mário 
A.P. Vaz, J.F. Silva Gomes. 

A NOVEL GRAZING ILLUMINATION SYSTEM FOR FATIGUE CRACK GROWm 
MEASUREMENT. Nuno Viriato, Paulo J. Tavares, Pedro M.G.P. Moreira, Mário A.P. Vazo 

SYMP _05: BLOOD FLOW MECHANICAL BEHAVIOUR 

3947-IP BLOOD SIMULATION ANO VIRTUAL BYPASS SURGERY. Catarina F. Castro, Carlos 
C. António, Luisa C. Sousa. (Invited Paper) 

3898 STENOSED CAROTID BIFURCATION: HEMODYNAMICS AND WALL SHEAR 
STRESS. Luísa Sousa, Catarina Castro, Carlos C. António, Fernando Sousa, Rosa Santos, 
Pedro Castro, Eisa Azevedo. 

4654 ON THE MECHANICAL FAILURE OF ARTERIAL PROSTHESES. Catarina F. Castro, 
Carlos C. António, Luísa C. -Sousa. 

4657 AUTOMA TlC SEGMENTATION OF THE CAROTlD ARTERY IN ULTRASOUND B­
MOOE IMAGES. André M.F. Santos, Joüo M.R.S. Tavares, Eisa Azevedo, Luísa C. Sousa. 

4776 NUMERlCAL STUDY OF BLOOD FLOW IN A BIFURCA TlON WITH A STENOSIS: 
PULSATlLE FLOW AND ELASTlCITY OF THE FLUID. S.l.S. Pinto, E. Doutel, 
J.B.L.M. Campos, J.M. Miranda 

SYMP_06: INTEGRITY, RELlABILITY AND FAILURE IN DENTAL MATERIALS 

3923 

4066 

4325 

4697 

4653 

THE INFLUENCE OF TEMPERATURE ON MECHANICAL AND TRIBOLOGlCAL 
PROPERTlES OF DENTAL MATERIALS. Marius Pustan, Cirina Birleanu, Cristian 
Dudeseu, Luana Calin. 

OSSEOINTEGRATION OF DENTAL IMPLANTS IN rhBMP-2INDUCED BONE AND 
STEM CELL-BASED INDUCED BONE: A HISTOLOGlC STUDY IN THE RABBIT 
PERl-IMPLANT DEFECT MOOEL.lsabeI Guerra, Helena Figueiral, Mario Vasconcelos, 
José R. Campos, Margarida Sampaio. 

EFFECT OF HOT PRESSING VARlABLES ON THE STRENGTH ANO POROSITY OF 
COCRMO ALLOY POWOER COMPACTS. M.A Bagheri, B. Henriques, F. Toptan, F.S. 
Silva, M Gasik. 

INDIRECT REPAIR OF METAL-CERAMIC RESTORATlONS: THE BONDING ISSUE. 
Paulo A Guimarães, Paulo J. Almeida, Francisco Góis, João S. Fernandes. 

PERI-IMPLANT BIOLOGlCAL COMPLICA TlONS AND OVERDENTURES. Margarida 
S. Fernandes, Paula Vaz, Patrícia Fonseca, José C. Reis Campos, Maria Helena Figueira!. 

Tuble oJContents 

445 

447 

449 

451 

453 

455 

457 

459 

461 

463 

465 

467 

469 

471 

473 

475 

477 

479 

481 

xvii 



41h /nternatiollal Conferellce 011 /11Iegrity, Reliability alld Failure 

4703 BIOMECHANIC LAWS APPLlED TO A FIXED DENTAL PROSTHESIS - HOW CAN 
THEY AFFECT THE REHABlLlTATION? A CLlNICAL CASE. Francisco Góis, Pedro 
Fernandes, Paulo Almeida, Jose M. Rocha, Andre Correia, João S. Fernandes. 

4065 DENTAL IMPLANT PROSTHODONTIC REHABILlTATION AND IL-I GENE 
POLYMORPHISMS. Paula Vaz, João Fernandes, Ana Braga, António Felino, Maria 
Tavares. 

4045 MOUTHGUARD FOR ORTHODONTlC PATIENT TRUMPET PLAYER. Ma,ia João 
Ponees, Saúl Castro, Maria Cristina Pollmann, Paula Vaz, Jorge Dias Lopes. 

4043 RETROSPECTlVE EVALUA TlON OF THERAPEUTIC OUTCOMES OF 
FUNCTIONAL APPLlANCES COMBINED WITH HEADGEAR. Maria João Ponees, 
Jose P. Tavares, Eugénio Martins, Paula Vaz, Afonso Ferreira. 

4014 CONE BEAM COMPUTED TOMOGRAPHY AND PROSTHODONTIC 
REHABILlTA TlON OF CLEIDOCRANIAL DYSOSTOSIS. Paula Vaz, Maria Ponees, 
Inês Corte-Real, Afonso Ferreira, Jose R. Campos. 

4305 TOOTH GERMS IN PRENATAL ULTRASOUND - ITS IDENTIFICA TlON IS 
POSSIBLE'!. Mariana Seabra, Paula Vaz, Francisco Valente, Ana Braga, Antonio Felino. 

4306 PRENATAL ULTRASOUND SCREENING, TOOTH GERMS HISTOLOGY AND 
HYPODONTlA. Mariana Seabra, António Felino, Francisco Valente, Rosele Nogueira, 
Paula Vazo 

SYMP_07: MECHANICAL CHARACTERIZATION OF BONE BEHAVIOUR 

4352 

4351 

MODE I FRACTURE CHARACTERIZATION OF BOVINE BONE USING THE DCB 
TEST. F.A.M. Pereira, N. Dourado, M.F.S.F. Moura, J.J.L. Morais, F. Silva, M.I.R. Dias. 

MODE 11 FRACTURE CHARACTERlZA TlON OF BOVINE BONE USING THE ENF 
TEST. F.A.M. Pereira, M.F.S.F. Moura, N. Dourado, J.J.L. Morais, F. Silva, M.I.R. Dias. 

4650 EFFECT OF BONE COMPOSITION AND APPARENT DENSITY ON LOCATIONAL 
VARIATION IN ELAS TI C AND PLASTIC MODULI OF CORTlCAL BONE. N.K. 
Sharma, D.K. Schgal, R.K. Pandcy. 

4680 LOWER LlMB MATHEMATICAL MODELlNG WITH INERTIAL MOTlON CAPTURE 
DURING NORMAL WALKINa. Gcnnady Aryassov, Artem Kuznetcov, Victor 
Musalimov, Scrgci Zhigailov. 

SYMP_IO: STRUCTURAL AND MULTIDISCIPLINARY OPTlMIZATlON 

4106-IP A CO-EVOLUTlON APPROACH FOR REDO OF COMPOSITE STRUCTURES UNDER 
DYNAMIC BEHAVIOR. Carlos C. António. (Invited Paper) 

3896 

3948 

4117 

4622 

4659 

REDUCED BASIS SURROGATE MODELLlNG APPROACH APPLlED TO THE 
IDENTIFICATlON OF MECHANICAL PROPERTIES. Christian Gogu, Jean Charlcs 
Passicux. 

SHAPE OPTIMIZA TlON OF A LlGHTWEIGHT TETRAPOD ELEMENT USING 
CAD/CAE TOOLS AND MET AMODELS. Alexandcr Janushevskis, Anatoly Mclnikovs, 
Janis Janusevskis. 

ANN-MCS APPROACH FOR GLOB~L UNCERT AINTY ANAL YSIS OF COMPOSITE 
STRUCTURES: Carlos C. António, Luísa N. Hoffbaucr. 

STlFFENER LAYOUT OPTIMIZATION OF THE OVERALL BUCKLING OF THIN­
WALLED STlFFENED PLATE. Lianchun Long, Vang Li. 

APPLlCA TlON OF ANAL YTlCAL TARGET CASCADlNG TO THE DESIGN OF A 
RAILWA Y VEHICLE SUSPENSION SYSTEM. Dário Silva, Hugo Policarpo, Miguel M. 
Neves, Virgínia Infante. 

483 

485 

487 

489 

491 

493 

495 

497 

499 

501 

503 

505 

507 

509 

511 

513 

515 

517 

519 

xviii FUllchallPortllgal. 23-27 JlIne 20/3 

lNTEGRlTY, RELlABlLlTY AND FAlLURE 

4012 ADDRESSING GEOMETRICAL NONLlNEARITY CONSIDERlNG PROBABLlSTIC 
MATERIAL NONLlNEARITY.llTat Siddiquc. 

4029-IP OPTlMIZATlON OF ORTHOTROPIC PLATES UNDER UNCERTAIN LOADING 
SUBJECT TO FAILURE CRlTERlON. Isaac S. R<Jdcbe, Sarp Adali. (lnvited Paper) 

SYMP li: INNOV ATIVE JOINING PROCESSES -

3966 ADHESIVELY BONDED FUNCTIONALLY GRADED JOINTS. R.J.C. Ca,bas, L.F.M. 
Silva. 

4674 AA6082-T6 FRICTlON STIR WELDED T JOINTS OPTlMIZATION. Ana C. F. Silva, 
Daniel F.O. Braga, M.AV. Figueiredo, Pedro M.G.r. Moreira. 

4675 AA6082-T6 FRICTlON STlR WELDED BUTT JOINTS OPTlMIZATION. Ana C. F. 
Silva, Daniel F.O. Braga, M.AV. Figueircdo, Pedro M.G.P. Moreira. 

4682 INOVATIVE HYBRlD JOINT TECHNIQUE THROUGH FRICTlON STIR WELDING 
AND ADHESIVE BONDlNG. D<lniel F.O. Braga, Ana Silva, Miguel AV. Figueiredo, 
L.F.M. Silva, Pedro M.a.p. Moreira. 

4715 STUDY OF ALTERNA TIVE MANUF ACTURING PROCEDURES FOR AN 
ALUMINIUM RAILWAY CAR PASSENGER UNDERFRAME. João P.A. Dias, Daniel 
F.O. Braga, Sergio M.O. Tavares, Pcdro M.G.P. Moreira, Paulo M.S.T. Castro. 

SYMP_I2: VIBRATION AND STRUCTURAL ACOUSTIC ANALVSIS 

3951 

3952 

3981 

4082 

4092 

4637 

4645 

4658 

4684 

4691 

47J3 

A 3D VIBROACOUSTIC MODEL FOR THE PREDlCTION OF UNDERIVATER NOISE 
FROM OFFSHORE PILE DRIVING. Apostolos Tsouvalas, Andrei Metrikinc. 

A PARAMETRIC STUDY ON THE INFLUENCE OF VARIOUS PARAMETERS ON 
THE UNDERIVATER NOISE LEVELS GENERATED BY OFFSHORE PILE DRIVING. 
Gargi Kaushik, Apostolos Tsouvalas, Andrei Mctrikine. 

COMBINING NEURAL NETWORKS FOR ONLlNE DAMAGE DETECTlON IN 
EULER-BERNOULLI BEAMS. Juliana Almeida, Hugo Alonso, Paula Rocha. 

THE INFLUENCE OF TEMPERATURE FIELD ON VIBRATION OF NANO, MICRO 
AND MINI BEAMS. Jurij Avscc. 

MECHANICAL CONTROL OF INELASTlC CHARACTERISTICS, DEFECT 
NANOSTRUCTURE CHANGING OF Si02 + Si WAFER-PLATE, GeSi. A.P. Onanko, 
S.A. Vyzhva, Y.A. Onanko. 

INVESTlGATION OF THE ADEQUACY OF THE ACOUSTIC FIELD MODEL IN THE 
CLOSED SPACE CAUSED BY S·EVERAL SOURCES. Robertas Mikalauskas, Vit<Jlijus 
Volkovas. 

A STUDY OF THE IMPLlCIT SECULAR EQUATION FOR RAYLEIGH WAVES IN 2D 
ORTHOTROPY. Jan Cerv, Jiri Plesck. 

A METHODOLOGY FOR THE PERFORMANCE EV ALUATION OF DIFFERENT 
SURFACE DAMPING TREATMENTS. M,írcio Furukava, Hugo Policarpo, Miguel M. 
Neves, Nuno M.M. Maia, Olavo M. Silva, Dário Silva, SamirN.Y. Gcrges. 

DYNAMIC RESPONSE OF LAYERED SATURATED SOIL SUBJECT TO SUBWAY 
TRAIN LOADS. Ding YuQin, Chcn ChunL~i, Gao ShuWei, Tao Rong. 

ON EFFECT OF MECHANICAL PROPERTIES OF POROUS MATERIALS ON THE 
TRANSFER OF ACOUSTIC VIBRA TIONS. Elena Prokofieva, Mike Barkcr, Minsung 
Cho. 

NEIV VIBRODYNAMIC PHENOMENA RELATIVE TO THE SPECIFIC VOLUME 
FORMS OF LOOSE/GRANULAR MA TTER. Yuci Mukov. 

Table ofCol1lellts 

521 

523 

52S 

527 

529 

53 I 

5]] 

535 

537 

539 

541 

543 

545 

547 

549 

551 

553 

555 

557 

559 

xix 



4th Intemational Conference 011 Integrity, Reliability and Failllre 

4746 SOUND AND VIBRA TION IN AN INTERDISCIPLINARY CONTEXT; SOME 
EXAMPLES FROM THE LAS. Jan Tro, Ulf Kristianscn. 

47~ I DECONVOLUTION ALGORITHMS AND THEIR APPLICATIONS IN ULTRASONIC 
INSPECTION OF CFRP MATERIAL. Abdessalcm Benammar, Redouane Orai. 

SYMP _13: DYNAMICS, STABILITY AND CONTROL IN ENGINEERING STRUCTURES 

3997 ANAL YSIS OF THE ST ABILITY AND DESIGN OF CANTILEVERED SIGN 
SUPPORTS IN HIGHWAYS. Fábio Paiva, Rui C. Barros. 

4006 DYNAMIC BEHAVIOUR OF A GUYED TOWER: DESIGN STUDY. Cecília Mendonça, 
Rui C. Barros. 

403 I DESIGN OF LATTICE WIND TOWERS AND COMPARlSON WITH THE TYPICAL 
SELF-SUPPORTED TUBULAR TOWERS. Jorge Henriqucs, Rui C. Barros. 

4692 A DISPLACEMENT FORMULATION FOR CYLINDRICAL SHELLS UNDER RADIAL 
LOADS. Luísa Madurcira, Elza M.M. Fonseca, Rui C. Barros. 

4756 PASSIVE CONTROL OF CIVIL ENGINEERING STRUCTURES. Manuel Braz-Cesar, 
Rui C. Barros. 

SYMP _14: ASSESSMENT, MONITORING AND CONTROL OF CIVIL ENGINEERING 
STRUCTURES 

3949 ASSESSMENT OF A FULL SCALE PEDESTRIAN BRIDGE BY MODEL UPDA TING. 
Faisal Shabbir, Piotr Omenzcttcr . 

4 I I I IMPLEMENT A TION AND MONITORING OF A PASSIVE CONTROL SYSTEM IN A 
L1VELY FOOTBRIDGE. Eisa Cactano, Carlos C. Moutinho, Álvaro Cunha. 

4003 A SIMPLE AND RAPID APPROACH TO POST-EARTHQUAKE ASSESSMENT OF 
BRIDGE CONDITlON AND DAMAGE. Shahab Ramhormozian, Piotr Omcnzctter. 

4074 ASSESMENT OF THE STRUCTURAL BEHA VIOUR OF A REHABILITATED IRON 
PLATFORM ("EL CABLE INGLES") BY THE APPLICATION OF OPERATIONAL 
MODAL ANALYSIS ANO MODEL UPDATING. Javier F.J. Alonso, Andres Sáez Perez. 

3988 NON-DESTRUCTIVE CHARACTERIZATION AND DYNAMIC IDENTIFICA TION OF 
AN HISTORICAL BELL TOWER. Angelo S. Carone, Dora Foti, Nicola I. Giannoccaro, 
Riccardo Nobilc. 

3891 SEISMIC BEHAVIOR OF ARCH DAMS AND APPURTENANT WORKS. 
MONITORING AND MODELLlNG. Sérgio Oliveira, André Silvestre, Margarida Espada, 
Romano Câmara. 

4047 SEISMIC VULNERABILITY OF STRATEGIC BUILDINGS IN ORAN (ALGERIA). 
Ramdane Khcir-Eddine, Senouei Abbas, Mammar Lahouari. 

3925 COMPARATIVE LINEAR AND NON-LINEAR TIME-HISTORY ANALYSIS OF AN 
EXPERIMENTAL PROTOTYPE STRUCTURE USING ADV ANCED TECHNIQUES. 
Sebastian Crijano\'schi, Gabriela M. Atanasiu. 

4039 PASSIVE-DAMPING DESIGN FOR STRUCTURAL VIBRATION CONTROL: A 
VELOCITY-FEEDBACK ENERGY-TO-PEAK APPROACH. Francisco Palados­
Quifionero, Josep M. Rossell. Josep Rubió-Massegú, Hamid R. Karimi. 

3956 EFFECTIVE LIMITS TO SUBPIXEL ACCURACY IN TRACKING MOVING 
TARGETS. Belen Ferrer, Julián Espinosa, Jorge Pérez. David Mas. 

4028 LOCATING AND QUANTIFYING DAMAGES IN 3-D FRAME USING RESIDUAL 
ERROR METHOD ANO NEURAL NETWORKS. Marília Marcy, Andrea Brasiliano, 
Gustavo Lima, Graciela Doz. 

561 

563 

565 

567 

569 

571 

573 

575 

577 

579 

581 

583 

585 

587 

589 

591 

593 

595 

597 

599 

xx FlIllchal/Portugal, 23-27 JlIlle 2013 

INTEGRlTY. RELIABILITY AND FAILURE 

4093 ASSESSMENT OF A MUL TIPLE-SPAN BRIDGE BY NUMERICAL MODELLING 601 
ANO IN-SITU MONITORING. Xinghua Chen, Piotr Omenzetter, SherifBeskhyroun. 

4095 DYNAMIC IDENTIFICATION AND FINITE MODEL UPDATING OF TRANI 603 
CATHEDRAL'S BELL TO \VER. M. Diafcrio, Dom Foti, Nieola I. Giannocearo, Francesco 
Tucci. 

SYMP _15: BEHAVIOUR CHARACTERIZATION OF CONSTRUCTIONS FOR 605 
EARTHQUAKE DEMANDS 

38S1 MODAL ANAL YSIS OF SOIL-STRUCTURE INTERACTION USING COMBINED 607 
ASYMPTOTlC METHOD. Alexunder Tyapin. 

3958 EFFECT OF MASONRY INFILL WALLS ON THE SEISMIC BEHAVIOUR OF 609 
BUILDINGS DURING THE MA Y 2011 LORCA EARTHQUAKE. Silvia R. Gutiérrcz, 
Jose R.A. Arroyo, Peter P. Hoogendoom, Rumón A. Cabal, Julio C. LÓpez-González. 

4689 A NONLINEAR SOIL CONSTITUTIVE MODEL BASED ON HYPERBOLIC 61 I 
TANGENT FUNCTION. YuQin Ding, YongXing Zhang. 

4754 RETROFIT OF RC COLUMNS CYCLICALL Y LOADED IN BIAXIAL FLEXURE 613 
WITH AXIAL FORCE. J.P. Silva, P. Rocha, H. Rodrigues, N. Vila Pouca, A. Arêde. 

4755 CODE BASED DESIGN PROCEDURE AND ITS IMPACT ON REAL CONSTRUCTION 615 
PRACTICES IN NEPAL. Hemehandra Chaulagain, Hugo Rodrigues, Enrico Spaeone, 
Humberto Varum. 

3959 SEISMIC CHARACTERIZA TION OF TRADITIONAL TIMBER FRAME IV ALLS: 617 
EXPERIMENTAL RESULTS. Elisa PoIelli, Gmça Vasconcelos. 

4042 NUMERICAL MODELLING AND EXPERIMENTAL CHARACTERIZATION OF 619 
POMBALlNO "FRONTAL" WALL CYCLlC BEHA VIOR. Ana Maria Gonçalves, Joüo G. 
Ferreira, Luis Guerreiro, Fem,..mdo Branco. 

SYMP 17: CONCRETE MATERIAL I'ERFORMANCE 621 -

3976 MLXING DURATION EFFECTS ON TI·IE PERFORMANCES OF SELF-COMPACTING 623 
CONCRETE WITH L1MESTONE'S FINE. S. Bensalem, H. Houari. 

4002 EFFECTS OF MINERAL PRODUCTS AND CURING TIME ON THE BEHA VIOR OF 625 
NEW CONCRETE. Djihen Benehiheub, Chahinez Amouri, Haccne Houari Hacene. 

4078 PERFORMANCE OF THE SELF-COMPACTING CONCRETE WITH DIFFERENT 627 
MINERAL ADMIXTURES. S. Bensalem, H. Houari. 

4696 INFLUENCE OF THE SPECIMEN MOLD IN THE CONCRETE COM PRESSIVE 629 
STRENGTH TEST. Lino Maia, Cátia Caetano, Miguel Correia. 

4731 DESIGN OF COLOURED SELF-COMPACTING CONCRETE MADE WITH CRUSHED 631 
VULCANIC AGGREGATES. Lino Maia, Celestino Gomes, Miguel Guimarües. 

4771 MODULUS OF ELASTICITY OF CONCRETE PRODUCED IVITH BASAL TIC 633 
AGGREG~TES. Lino Maia, Cátia C:aetano, Miguel Correia, José Santos. 

4774 DETERMINATION OF THE CONCRETE COHESIVE LA IV UNDER MODE I 635 
LOADING USING AN INVERSE METHOD. N. Dourado, F. Silva, J. Xavier, M.S.F.S. 
Moura 

SYMP _18: SAFETY OF WOODEN STRUCTURES 637 

3H99 CONSERVATION OF WOODEN CURCH IN THE VILLAGE TRNOVÉ. Katarina 639 
Zgútová, Marlin Pitoõãk, Juraj Srámek, Dominika Dureková. 

Table oj'Contents xxi 



4th lllternational COl/lerel/ce ollllltegrity. Reliability and Failure 

4699 

4524 

3917 

3964 

4057 

4089 

4651 

4102 

4624 

4090 

RECYCLED WOODEN RAILROAD TlES. Edgar V.M. Carrasco, Leonardo B. Passos, 
Judy N.R. Mantilla. 

DIMENSIONAL STABILITY QF WQOD IN PRESENCE OF WATER. Débora Ferreira, 
Cristina Pinto. Paula Borges, Elza M.M. Fonseca. 

EMBEDDING STRENGTH PARALLEL AND PERPENDICULAR TO THE GRAIN 
UNDER THERMAL ACTION. Manuel J.M. Figueroa, Poliana Dias Moraes. 

STRESS REDISTRIBUTIONS PROVOKED BY THE USE OF EXPANSIVE SYSTEMS 
IN TIMBER STRUCTURES. Jose G. Fucyo, Manuel Domingucz, Jose A. Cabezas. 

NUMERICAL MODEL TO EVALUATE THE FlRE RESISTANCE IN WOODEN 
SLABS WITH CAVITIES. D. Coelho, Elza M.M. Fonseca, Paulo Vila Real, J.A. Faria, A. 
Arede. 

NUMERlCAL MODEL TO ASSESS THE FIRE BEHAVIOUR OF CELLULAR WOOD 
SLABS WITH DRlLUNGS. Elza M.M. Fonseca, L.M.S. Barreira, J.M. Meireles, Paulo 
AG. Piloto. 

MODEL FIRE OF TWO STOREY IVOODEN - FRAME BUILDING. Linda Makovickú 
Osvaldová, Anton Osvald, Martin Petho. 

A CONTRIBUTION TO ASSESS TUE STRUCTURAL VULNERABILITY OF 
TRADITIONAL TIMBER PAVEMENTS. Marcos Teixeira, Débora Ferreira, Vitor Cunha, 
Artur Feio, José Lousada, Humberto Varum, João M. Guedes, Jorge Pinto. 

INFLUENCE OVER THE STRESSES OF THE SIZE AND POSITION OF THE 
PUNCHED METAL PLATES STRUCTURAL TlMBER JOINTS. Jose G. Fueyo, Jose A. 
Cabezas, Manuel Dominguez. 

THERMAL ANAL YSIS OF WOOD-STEEL HYBRID CONSTRUCTION, Elza M.M. 
Fonseca, H.M.E. Ramos, H.J.G. Silva, Débora R.S.M. Ferreira. 

SYMI'_19: OCCUI'ATIONAL SAFETY ANO HEALTH 

4289 

4454 

4643 

4646 

4648 

4649 

4661 

4685 

4688 

MANAGING THE RISKS OF ORGANIZATIONAL ACCIDENTS IN LEADERSHIP 
MATTERS IN THE WORK OF MINING. Javier Rugeles, Gilson B.A. Alves. 

HEALTH AND SAFETY TEACHING IN THE CIVIL ENGINEERING MASTER: A 
CASE STUDY. Fernanda Rodrigues, Claudino Cardoso. 

TEST PROTOCOL VALIDA TION FOR THERMAL ENVIRONMENT AND 
COGNITlVE PERFORMANCE. Emília Quclhas Cosia, J. Sanlos Baptista, Daniela Couto, 
José Torres Costa, M. Talo Diogo, Pedro Almeida, Pedro Chaves, Jorge Carvalho, Ponce 
Leão. 

PROPOSAL 01' A PATH TO SELECT A MATRICIAL METHOD FOR RISK 
ASSESSMENT. Cátia Ferreim, J. Santos Baptista. 

STUDY OF THERMAL ENVIRONMENT IN HOSPITAL GYMNASIUMS 01' 
REHABlLlTATION. C. Rodrigues, J. Santos Baptista, M. Brilo. 

RESULTS OF THERMAL COMFORT EVALUATION WITH DlFFERENT CRlTERIA. 
A. Qucnlal Martins, Joana Guedes, J. Santos Baptista. 

A COMPARATIVE STUDY OF RISK MANAGEMENT MODELS IN DIFFERENT 
ECONOMIC SECTORS. Carlos Igreja, Francisco A. Pinheiro, Rui M. Cruz, M. Tato 
Diogo. 

RlSKMANAGEMENT VS. POPULATION AGEING AND EMERGING RISKS. 
Francisco P. Alves, M. Tato Diogo. 

RISK ASSESSMENT OF MANUAL APPLlCATiON 01' PESTICIDES: COMPARING 
EFFECTIVENESS OF PASSIVE DOSIMETRY METHODS. Paulo J. Adissi, José L. 
Egito, Francisco P. Alves. 

641 

643 

645 

647 

649 

651 

653 

655 

657 

659 

661 

663 

665 

667 

669 

671 

673 

675 

677 

679 

xxii FUI/cltal/Portllgal, 23-27 JlfllC 20/3 

INTEGRlTY, RELIABILITY AND FAILURE 

4704 

4706 

SUGARCANE IN EUROPE +20: COMPARlNG WORKPLACE CONDITIONS -
SUGARCANE HARVEST IN 1992/93 ANO 2012/13. Paulo José Adissi, M. Tato Diogo. 

AN APPROACH TO OHS RISK ASSESSMENT IN SEAPORTS. Teresa Almeida, J. 
Santos Baptista. 

SYMP _20: THERMOOYNAMICS ANO THERMO-FLUID SYSTEMS 

4772-IP MEASUREMENT OF AIR INFILTRATION, NATURAL VENTILATION AND DUCTS 
AIRFOWS WITH TRACER GAS TECHNIQUE: CASE STUDIES. CJ;to F. Afonso. 
(Invited Paper) 

4059 FLUID, NANOFLUID AND MAGNETIC FLUID SLIP FLOW IN RECTANGULAR 
AND CIRCULAR MICROCHANNELS AND MINICHANNELS. Jurij Avsee. 

4084 INTEGRITY, RELIABILITY & FAlLURE IN REFRIGERATION SYSTEMS FOR 
DRAUGHT DRINKS. Clito F. Afonso, João Faria, Armando Oliveira, Miguel Tavares, 
Ricardo Reis, Joaquim Gabriel, Armando Araujo, Jorge Dias Pires, Cristina Silva. 

4118 OPTIMIZA TION OF THE ANNUAL SOLAR IRRADIATION A V AILABILITY IN 
URBAN ENVIRONMENT. Carlos C. Antônio, João 8. Monteiro, Clito F. Afonso . 

4773 THERMAL IMPROVEMENTS IN HOUSEHOLD REFRlGERATORS. Clito F. Afonso 

SYMP_21: LEAN ANO GREEN MANUFACTURING 

3914 LEAN APPROACH APPLIED TO PRODUCT DEVELOPMENT: SURVEY OF 
PRlNCIPLES AND PRACTICES USED AUTO INDUSTRY IN BRAZIL. Ana Julia Dal 
Forno, Fernando A. Forcellini, Liane M. Kipper, Antonio C. Bomia. 

3927 

3928 

4035 

4767 

AN INDUSTRIAL APPLICATION OF THE SMED METHODOLOGY AND OTHER 
LEAN PRODUCTlON TOOLS. Eric Costa, Rui Sousa, Sara Bragança, Anabela Alves. 

THE USE OF LEAN TOOLS TO IMPROVE THE PERFORMANCE OF AN 
ELEVATORS COMPANY. Sara Bragança, Anabela Alves, Eric Costa, Rui Sousa. 

PREPARATION OF A TEXTILE AND CLOTHING COMPANY TO LEAN 
IMPLEMENTATION BY IDENTIFYING ERGONOMIC AND ENVIRONMENTAL 
RISKS. Laura C. Maia, Anabela C. Alves, Celina P. Leão. 

A LEAN AND GREEN APPROACH TOWARDS REMANUF ACTURING. Francisco 
Moreira. 

SYMP _26: AOVANCES IN FIBROUS ANO COMPOSITE MATERIALS FOR CIVIL 
ENGINEERING APPLICATIQNS 

4747 

409 1 

3940 

4076 

NANO-REINFORCED CONCRETE: AN INTELLIGENT AND HIGH PERFORMANCE 
CONSTRUCTlON MATERIAL. Sohel Rana, Shama Parveen, Raul Fangueiro. 

FLEXURAL BEHAVIOUR OF BRlCK MASONRY RETROFITTED WITH BRAIDED 
TEXTILE MESHES. Graça Vasconcelos, Juan Mora, Raul Fangueiro, Fernando Cunha, 
Andreia Martins. 

DEVELOPMENT OF NEW BRAIDED FIBROUS MATERlALS FOR RETOFITING OF 
MASONRY WALLS. Fernando Cunha, Sérgio Patinha, Sohe\ Rana, Raul Fangueiro, Graça 
Vasconcelos. 

MICRO-STRUCTURE AND MECHANICAL PROPERTIES OF CARBON 
NANOTUBE/CEMENT NANOCOMPOSITES. Shama Parveen, Sohel Rana, Raul 
Fangueiro. 

Toble ofContents 

681 

683 

685 

687 

689 

691 

693 

695 

697 

699 

701 

703 

705 

707 

709 

711 

713 

715 

717 

xxiii 



4th /nlemational Confcrcl1ce 011 /I/Iegrity, Reliabilily clI1d Failure 

3999 

4011 

4656 

COMPARATIVE ASSESSMENT OF FRP'S ANO STEEL BARS APPLlED ON TIl E 
REINFDRCEMENT DF CDNCRETE STRUCTURES. Sérgio Patinha, Sara Neiva, Sohel 
Rana, Raul Fanguciro, luís Bragança, Ricardo Maleus. 

VARIOUS CONTROL METHODS DEVELOPED FOR FIBRE- CONCRETE 
STRUCTURES. lconard Hobst. Petr Bílek. 

DEVELOPMENT ANO MECHANICAL Cl-IARACTERIZATION OF BIO­
COMPOSITES FOR APPLlCATION IN LlGHT-IVEIGHT CONSTRUCTION. A. Alves, 
J. Velosa, S. Patinha, S. Rana, R. Fangueiro. 

SYMP _27: STRUCTURAL HEALTH MONITORING OF ADVANCED STRUCTURES 

3907 

3911 

3924 

3990 

4122 

4642 

VIBRATION BASED HEALTH MONITORING AND DAMAGE DlAGNOSIS OF 
COMPOSIT E BEAM STRUCTURE. Eldho Jacob Joy, Arun Kumar Saha. 

IN-SITU STRUTURAL INTEGRITY EVALUATION FOR A HIGH POIVER PULSED 
SPAlLATION NEUTRON SOURCE. Masatoshi Futakawa. Takashi Wakui , Mnkolo 
Teshigawara, Takashi Naoe. 

A DSP SYSTEM APPLlED TO ELECTROMECllANICAL IMPEDANCE-BASED SI·IM 
ARCHITECTURE. Carlos A. Gallo, Antonio C. Oliveira Jr, Robcno M.F. Neto. 

IMPACT & DAMAGE LOCATION IN COMPOSITE STRUCTURES BY SPATIAL 
SIGNAL CORRElATION ANAL YSIS. Julio C. Viana, Nelson J. Ferreira, Paulo J. 
Antunes, Gustavo R. Dias. 

DEVELOPMENT OF INTELLlGENT I·IEALTH MONITORING SYSTEM FOR 
ROTATING MACHlNERY ANO STRUCTURALCOMPONENTS. A.A. Lukis, Ali 
Mahvash, M.H. Toorani. 

MODELlNG OF GUIDED IV AVE INTERACTION IVITH DlSBONDS IN 
HONEYCOMB COMPOSITE SANDWICH PLATES SUB1ECT TO PZT EXCITATIONS. 
Pai Chandrakant, Bancrjcc Sauvik. 

SYMP _28: FlRE AND STRUCTURAL ENGINEERlNG 

3890 

3953 

4041 

4693 

4729 

F1RE ANALYSIS OF REIN FORCED CONCRETE TUNNEL Ll NING. Giovonno Lilliu, 
Alberto Mcda. 

QUANTITATIVE EVALUATlON OF FIRE SAFETY FACTORS INF LUENCE FOR 
BUILDlNGS USING COGNITIVE MAPS ANO ANP APPROACH, GrlOgorz Gindu, 
Mariusz Maslak. 

FIRE BEI·IAVIOUR OF COMPOSITE STEEL TRUSS AND CONCRETE BEAM. Poulo 
A.O. Piloto, Sérgio P.P.A. Roque, Paulo M.M. Vila Real, Giovanni A. Plizzari. 

FIRE RESISTANCE TEST AND THE CRITICALNESS OF CONCRETE SPALLlNG 
REGARDING SAFETY. Alexander Korten, Volkcr Wetzig. 

EXPERIMENTAL ANALYSIS OF REVERSE CHANNELJOINT COMPONENT AT 
ELEVATED TEMPERATURES. Pedro Barata, Aldina Santiago, João P. Rodrigucs. 

SYMP _29: METROLOGY, QUALITY CONTROL AND RELlABILlTY 

4640 INTEGRATION OF ROBUST OESIGN AND STATISTICAL PROCESS CONTROL 
(SPC). Helena V.G. Navas. José G. Rcqueijo. 

4673 MANAGEMENT SYSTEM FOR MONITORING ANO MEASURlNG EQUIPMENT. 
José Barradas. 

719 

721 

723 

725 

727 

729 

73 1 

733 

735 

737 

739 

741 

743 

745 

747 

749 

751 

753 

755 

xxiv Ftmchal/Porlllgal, 23-27 JlIne 2013 

INTEGRITY, RELlABILlTY AND FAILURE 

4723 

4734 

4736 

4745 

4748 

4763 

4770 

A BAYESIAN APPROACH TO ESTIMATE COMPONENT DEGRADATION USING 
GAMMA PROCESSo luis A. Ferreira, Daniel Gaspar. José L. Silva. 

GENERATING VALUE WITH TQM AND SIX SIGMA. J. Carlos Sã, José Oliveira. 

PRACTICAL DETERMINA T10N OF A RELlABILlTY TEST SCOPE. ldcnck Vinlr. 

THE DMAIC CYCLE APPLlED TO PROJECT MANAGEMENT. Luís Carneiro Pinto, 
Alexandra Tencra. 

THE IMPORTANCE OFTHE PUBLlCATION OFTHE FIRST EOITION OF THE 
PORTUGUESE-BRAZILlAN VIM 1012. Edivaldo A. Bulba, Helena V.G. Navas. 

DIMENSIONAL CONTROL CASE STUDY IN A PUNCHlNG CELL. 1.M. Hcrrcra 
Olivcnza, D. Rodrígucz Salgado, I. Cambero Rivcro, J. Garcia Sanz-Ca\ccdo. 

RISK MANAGEMENT IN INNOVATIVE SME'S: A WEB-BASEO MODEL. Luis 
Pereira, Alexandra Tenera. 

SYMP _30: MEDlCAL DEVICES AND HEALTHCARE MATERIALS 

4051 

4060 

4700 

4701 

4752 

NUMERICAL SIMULATION OF BIODEGRADABLE POLYMERS CONSIDERING 
VISCOPLASTlC BEHAVIOUR. André Vieira, Rui M. Gucdes, Volnei Tita. 

TEXTILE DESIGN OF STUCTURES WITH FUNCTIONAL PROPERTIES 
REPELLENCE Fl YER DF MALA RIA. Cláudia Pinheiro, Maria José Gcraldes. 

INFLUENCE OF AGEING OVER NON ACTIVE MEDICAL DEVICES. Morio lose 
Abrcu. 

APPLlCA T10NS OF TEXTlLE BASED ELECTRODES IN GAIT ANAL YSIS -
PROLlMB PROJECT. André Catarina. Ana M. Rocha, Maria José Abreu, José M. Silva, 
Jose C. Ferreira, Vitor G. Tavares, Migucl V. Correia, Fardin Derogarian, Rúben Dias. 

NARRO IV BANO IMAGlNG TECHNIQUE FOR ENDOSCOPY IN THE SMALL 
BOWEL. M.F. Silva, S. Lamas, C. Costa. C. Uma, C. Silva. G. Minas, P.M. Mendes, l.P. 
Camo, L.M. Goncalves, J.H. Correia. 

SYMP_31: MICROMECHANICS ANO HOMOGENIZATlON OF HETEROGENEOUS MEDIA 

3934 

4676 

4069 

4308 

3894 

4081 

4239 

HOMOGENIZATION OF STRUCTURES WIHI GENERALlZED PERIODlCITY MADE 
OF ELASTOPLASTIC MATERIALS WITH HIGI·ILY CONTRASTED PROPERTlES. 
George Chatzigeorgiou, Oimilrios Tsalis. Thcocharis Baxcvanis, Nícolas Charalambakis. 

EVALUATION OF EFFECTIVE THERMAL CONDUCTIVITY OF PERIODlC 
COMPOSITES WITH THERMAL BARRIER. Romildo S. Escarpini Filho, Severino P.C. 
Marques. 

SOME APPROACHES FOR THE OETERMINATION OF EFFECTIVE PROPERTIES 
OF ACTIVE MULTIPHASE COMPOSITES. Andrcy V. Nuscdkin, Anna A. Nasedkina, 
Vladimir V. Remizov, Maria S. Shevtsova. 

F AILURE RESPONSE OF FIBER-EPOXY UNIDIRECTIONAL LAMINATE UNDER 
TRANSVERSE TENSILEICOMPRESSIVE LOADING USING FINITE-VOLUME 
MICROMECHANICS. Zhanwcn Tang, Boming Zhang, Yolin Yu. 

A UNIFIED METHODOLOGY FOR THE HOMOG EN IZATION OF PERIODlC 
MATERIALS WITH DAMAGE. Wenqiong Tu, Marck-JclLY Pindcra. 

GENERALlZEO FVDAM THEORY FOR PERIODlC MATERIALS UNDERGOING 
FINITE DEFORMATIONS. Marcio A.A. Cavalcante. 

DlSPERSION MONITORING ANALYSIS ANO OPTIMISA T10N FOR EPOXY 
NANOREJNFORCEMENT. Alkiviadis Paipetis, Giorgos Gkikas. 

Table o/Conlenls 

757 

759 

76 1 

763 

765 

767 

769 

771 

773 

775 

777 

779 

781 

783 

785 

787 

789 

791 

793 

795 

797 

xxv 



4111 fnlemalionaI Conferenceoll/lllegrity, Reliability alui Failllre 

3933 HOMOGENIZATION OF MAGNETORHEOLOGlCAL ELASTOMERS CONSIDERING 
GEOMETRICAL NONLINEARITIES. George Chatzigeorgiou, Ali Javili , Paul Steinmann. 

3887 TARGETlNG THE RESPONSE OF BIOLOGICAL TISSUE VIA FINITE-VOLUME 
MICROMECHANICS. Wenqiong Tu, Marek-Jcrzy Pindera. 

SYMP _32: FAILURE AND FATIGUE DF STRUCTURAL ELEMENTS 

3962 EXPERIMENTAL INVESTlGATIONS OF METAL HIGH-PRESSURE WA VE-RING 
GASKET. Andrzej Trojnacki , Bodgan Szybinski. 

3965 ON TH E OPTIMAL CHOICE OF STRESS RELlEFGROOVES IN FLAT WELDED 
ENDS FOR PRESSURE VES5ELS. Bogdan Szybinski. 

3967 ANAL YTI CAL AND NUMERICAL ASSESMENT OF FATIGUE PROPERTlES IN 
ROLLING BEARINGS. Pawcl Romanowicz, Bogdan Szybinski. 

3968 APPLlCA TlON OF MULTIAXIAL HIGH-CYCLE FATIG UE CRI TERIA IN ANAL YSIS 
DF ROLLER BEARlNGS. Pawel Romanowicz. 

3975 MODELlNG OF FATIGUE DAMAGE EVOLUTION IN COMPOSITE STRUCTURES. 
Aleksander Muc, Piotr Kçdziora, Zbigniew Krawiec. 

4054 ULTRASDNIC PEENING IN INDUSTRIAL APPLICATIONS. Jacob Kleiman. 

4335 EFFECTS OF F A TlGUE ON THE INTEGRITY OF A FRICTION STlR WELDED 
STRINGER-TO-SKIN LAP JOINT CONTAINING RESIDUAL STRESSES. Michael 
Bach, Ali Merati, Michael Gharghouri. 

4644 STRESS INTENSITY F ACTOR COMPUTA TlON: EXT ENDED FINITE ELEMENT 
METHOD APPLIED TO 3D ENGINEERING PROBLEMS. A. Luis Silva, Hubcrt Maigre, 
Anthony Gravouil, Abílio M.P. Jesus, Anlónio A. Fernandes. 

4677 ULTRASONIC MEASUREMENT OF RESIDUAL STRESSES IN WELDED 
ELEMENTS. Yuri Kudryavtscv. 

4705 UNDERWATER ULTRASONIC PEENING OF WELDED ELEMENTS AND 
STRUCTURES. Yuri Kudryavlsev, Jacob Kleirnan, Alexander Lugovskoy. 

4711 CHARACTERIZATION OF X60 STEEL GRADE UNDER ULTRA LOW CYCLE 
FATIGUE LOADING. João Pereira, Abílio Jesus, José Xavier, Anlónio A. Fernandes. 

4743 INFLUENCE OF COMPOSITE PATCH REPAIR ON FATIGUE CRACK GROWTH OF 
6061 AL-ALLOY. Mustapha Benachour, Nadjia Benachour, Moharncd Bcngueidba. 

Author Index 

799 

801 

803 

805 

807 

809 

811 

813 

815 

817 

819 

821 

823 

825 

827 

829 

xxvi FlmchallPortugal, 23-2 7 Jlme 2013 

EDITORS PREFACE 

As the engineering cammunity continues to cross the boundaries of known practices, 
materiais and manufacturing techniques into the frontiers of new functional materiais, 
environments and applications, the opportunities for catastrophic failures wiII inevitably 
increase. If our knowledge of how to engineer systems, structures and components to 
minimize or prevent catastrophic failure is to keep pace with modem manufacturing 
technologies, lhe demanding applications, and the intolerance of a safely conscious society, 
we must continue our efforts to develop and use superior materiaIs, apply reliable analytical 
techniques and validate these with sound experimental tools. It is with this in mind that this 
series of conferences was organised. 

The objectives ofthis gathering are to provide a forum for the discussion and dissemination af 
reeent advances in assessing the integrity, reliability and failure of engineering structures, 
components, and assemblies, foster research in these areas, and promote intemational co­
operation among scientists and enginccrs in the field. The goal is to enable concerned 
rcsearchers and scicntists [Tom ali over the world to exchange ideas an mechanics, materiais 
and design as they relate to system integrity and reliability. 

This fourth intemational conference, which is spansored by lhe University of Porto, the 
University afToronto and lhe University ofMadeira, is parl afa prestigious series oflntegrity 
Reliability and Failure conferences coordinated by the International Scientific Committee on 
Mechanics and Materiais in Design. The conference atlractcd over 300 participants with 380 
accepted submissions from 45 different cOllntries around the world. These papers were 
presentcd in June 23-27, 2013 in lhe magnificent city of Funchal, Madeira. The conference 
thcrnes which address integrity, reliability and tàilure focused on Analytical and Numerical 
tools, Testing and Diagnostics, Surface and Interface Engincering, Sensors and 
Instrumentation, Tribology, Mechanical Design and Prototyping, Modes of Failure, 
Composite Materiais, Nanotechnologies and Nanomaterials, Biomechanics, Energy and 
Thenno-Fluid Systems, Impact and Crashworthiness and Case Studies. 

We are particularly indebted to lhe authors and special guests for their plcnary lectures and 
presentations. Each of the more than 380 contributions offered apportunities for thorough 
discussions with the authors. We acknawledge ali of the participants, who contributed with 
innovations, new research approaches, novel modeling and simulatian efforts, and invaluable 
criticai comments. We are also indebted to the outstanding plenary lecturers who highlighted 
the conference themes with their contributians: Professor Xiang Zhang (Tsinghua Univcrsity, 
P. R. China), Professor E.A. Elsayed (Rutgers University, USA) and Professor Noritsugu 
Umehra (Nagoya University, Japan). We also take this opportunity to thank the members of 
lhe Intematianal Scientific Committee and reviewers for their time and effort. 

Last but by no means least, we offer our sincere gratitude to the syrnposia organisers for their 
contribution to the success of the event and the local organising committee for attending to 
many aspects ofthe conference demands. For alI ofthem, we are truly very gratefiil. 

Shaker A. Meguid alld J.F. Silva Gomes 
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INTEGRlTY, RELlABILITY ANDFAILURE 

PAPER REF: 4683 

FBG SENSORS APLICATION FOR RESIDUAL STRESS 
MEASUREMENT USING THE HOLE DRILLING METHOD 

Daniel F.O. Braga(", Ana C.F. Silva, N: Viriuto, J. Ribeiro, Pedro M.G.P. Moreira 

Institutc ofMcchanical Enginccring and Industrial Management (INEGI), 
Porto, Portugal 
.• JEmail: dbmga@incgi.up.pt 

ABSTRACT 

This work raeus on the developrnent af a new sensor for residual stress measurement using 
fibcr optic Bragg sensors. A known stress field was induced on a specimen and results 
obtained from both the fiber optic Bragg sensors rosette and traditional electrical strain rosette 
were compared. AIso a FEM model was used to confirm the obtained results. 

Keywords: residual stress, hole drilling, FBG sensor. 

INTRODUCTION 

Weight and cost reduction policies have increased the pressure to better understand the effect 
af residual stresses on the mechanical properties of components/structures. Several failure 
mechanisms can be exacerbated by the presence of locked-in residual stresses. In most cases, 
residual stresses are created due to mechanícally induced plasticity ar by thennal effects 
(Withers & Bhadeshia, 200 I) Quantitative estimation of residual stTesses is important for a 
safe performance ofstructural components (Venkitakrishnana, et aI., 2007). 

Hole drilling is a widely accepted technique for residual stress measurement, existing already 
an ASTM standard regarding the technique (ASTM, 2008). This method, involves drilling a 
small hole into the surface of a component at the centre of a special strain gage rosette and 
measuring the relieved strains. This type of sensor can be problematic when used an industrial 
environments, mainly due to electrical noise and magnetic fields. lo arder to elirninate this 
drawback, this study is focused on the development of a new methodology to replace the 
electrical sensors with fiber optic sensars, fiber Bragg grating (FBG) sensors. Afier 
instal1a1'ion and residual stress measurements, this new type of sensors can a1so be used to 
monitor the strain loading of the component during service~ 

RESULTS AND CONCLUSlONS 

A faur point bending system (see Figure 1) was specially made in arder to induce a consistent 
stress field in AA7075-T73 aluminium alloy specimens. Electrical strain gauge raseUes and 
fiber optic rosette measurements were campared. Figure 2 shows ao example af principal 
stresses for the electrical strain gauge rosette. 

A finite element method (FEM) model (see Figure 3) containing 547840 C3D8R elements 
was analyzed using Abaqus. aod the obtained stresses were then compared to the 
experimental results. 

Track_E: Sensors and lnstmmentalion 169 



l" /Iltemational COn[ereflCe on/megrity, Reliability and Fai/ure 

Fig. I - Four point bending system 
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ABSTRACT 

In this work, we investigate the time lo failure of opticaI fiber submitted to small bending 
diarneters during under service testo The bending diameters under shldy were 2.9, 3.1 and 
3.3 mm for an optical power of 5.5mW. 

KeYlVortls: opticaI fiber, FTTH, small bend diameters, time to failurc. 

INTRODUCTION 

The massive use of fiber optics in residenlial environmenls, Fiber To The Home (FTTH) 
sccnario, has triggered new concerns regarding the optical fiber perfonnancc and reliability, 
including the addilional allenuation imposed by lhe fiber bending during lhe deploy and ils 
dcgradation over time. To overcame and/or smooth these problems new types of fibers have 
been tested for the FTTH implemenlation, namely the bend insensitive (BI) optical fibers. 
This fiber offers an improved scnsitivity to the small diametcrs, but there is a lack of 
infonnation regarding the Iimit conditions they wouId be able to stand and how would they 
respond in such situations. Some tests regarding this subject were already mnde (Griffioen, 
2009), nevertheless lhey take into account lhe physical response of the fiber and its behaviorl 
rcliability, without consider lhe added degradation induced by the leakage of the aplicai 
power in the small bends. In the bended regions ofthe optical fiber, part ofthe optical powcr 
propagaling, irradiates to the c1adding and coating surrounding the core (André, 20 I 0)­
(Rocha, 2009). This leakage of optical power induces an accelerated degradalion of the fiber, 
which may be responsible for the fraclure of lhe fiber. Also for high powcr situations, the 
physicaI destruction of the fiber can bc witnessed as the fiber fuse effect tTiggered (André, 
2010), (Rocha, 2011). 

In this work, wc analyze the time to failure of a Bend Insensitive single mode optical fiber 
(Fujikura, FulureGuidc®-SR 15E), when submitted to a small bend diameler, 1.80, 2.40 mm 
and 3.45 mm, under a conslant aplicai signal exposition. The optical signal (OSICS-TLS) 
injccted in lhe fiber under tesl, had an opticaI power of 5.5mW, with a wavelength af 
1567 nm. The fiber was placcd in a kink loop, which is considered as the worst case situation 
(Griffioen,2009). 

The output fiber opticaI signaI was continuousIy monitored, through a power meter (HP, 
81531 A Power Sensor, 800-1700 nm), unlil lhe rupture of the fiber. This monitoring was 
made at the same lime for lhe severaI fibers under test. 
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