
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1699-2 

16th International Conference on 
Structural Mechanics in Reactor 
Technology 2001 (SMiRT 16) 

Washington, DC, USA 
12-17 August 2001 

Volume 1 of 5 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2001) by International Association for Structural  
Mechanics in Reactor Technology (IASMiRT) 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact International Association for Structural  
Mechanics in Reactor Technology (IASMiRT) 
at the address below. 
  
International Association for Structural Mechanics in Reactor Technology (IASMiRT) 
c/o Dr. Vernon Matzen 
North Carolina State University 
Campus Box 7908 
Raleigh, NC 27695-7908 
 
 
Phone:  (919) 515-5277 
Fax:  (919) 515-5301 
 
IASMiRTinfo@gmail.com 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 

VOLUME 1 
 

DIVISION B: COMPUTATIONAL MECHANICS 
 
Study of Dynamics of a Tube Array under Cross Flow by Means of CFD-Simulation.............................................................................. 1

Ren, Mingmin; Stabel, Juergen 
 

Simplified Estimation Method for First Excursion Probability of Secondary System with Hysteresis 
Characteristics .................................................................................................................................................................................................... 7

Aoki, Shigeru 
 

Calculation of Equivalent Static Loads and Its Application........................................................................................................................ 15
Choi, Woo-Seok; Park, Keun-Bae; Park, Gyung-Jin 

 

A Numerical Method for Fluidelastic Instability Evaluation in Nuclear Reactor System and Plant Components .............................. 23
Weber, David P.; Brewster, Robert; Chen, Shoei-Sheng; Wei, Thomas Y. 

 

Dynamic Analysis of THRR-20 Internals ...................................................................................................................................................... 35
Yu, Suyuan; Zhang, Xiao-hang; Li, Dawei; Wu, Honglin; He, Shuyan 

 

Investigations on Stability of Cylindrical Shells Under Axial Compression.............................................................................................. 40
Palaninathan, R.; Athiannan, K; Thomas, G. 

 

3D Simulation of Concrete-Frame Collapse Due to Dynamic Loading...................................................................................................... 48
Hakuno, Motohiko 

 

Practical Response Analysis of a Simply Supported Beam with Clearance and Hysteresis Damping ................................................... 56
Aoki, Shigeru; Watanabe, Takeshi 

 

Various Aspects of Response of the Cantilever Beam with Hysteresis Damping ...................................................................................... 64
Aoki, Shigeru; Watanabe, Takeshi 

 

The Dynamics of Rigid-Viscoplastic Structures as a Linear Complementarity Problem ........................................................................ 72
Sahlit, Carmen Lucia 

 

Control of Spring Back for Helically Coiled Steam Generator Tube......................................................................................................... 80
Kim, Yong Wan; Kim, Jong In; Chang, Moon Hee; Suh, Yeong Sung 

 

Implementation of Domain Integral Approach for J-integral Evaluation................................................................................................. 88
Cueto-Felgueroso, Carlos 

 

Three Dimensional Free Mesh Method Based a Mixed Formulation......................................................................................................... 96
Gu, Wenwei; Yagawa, Genki 

 

The Energetic Approach of Elastoplastic Fracture Mechanics Applied to the Problem of Unloading ................................................107
Wadier, Yves; Lorentz, Eric 

 

Behavior of a Pool Filled with Water and Loaded by an Internal Explosion ..........................................................................................115
Delmaire-Sizes, Franck; Autrusson, Bruno; Nicaud, Alain; Brochard, Didier 

 

Numerical Analysis of Different Kind of Modal Decomposition Applications ........................................................................................123
Jozef, Gyorgyi 

 

An Analytical Method for Calculating Vibration Characteristics of PWR Fuel Assembly with Reactor End 
Boundary Conditions Using Fourier Series .................................................................................................................................................131

Kim, Hyeong Koo; Kim, Moon Saeng 
 

Modeling of a Piping Mock-up for Dynamical Tests ..................................................................................................................................139
Cesari, Franco G.; Battistella, Paolo; Sindaco, Francesco; Bezerra, Luciano 

 

Random Vibration of the Simplified Cracked Liners ................................................................................................................................147
Chen, Yung-Tze 

 

Numerical Prediction of Crack Propagation Behavior in Structural Component by Enhanced Element-Free 
Galerkin Method ............................................................................................................................................................................................154

Lee, Sang-Ho; Yoon, Young-Cheol; Kim, Jang-Ho Jay 
 

A Study on the Impact and Seismic Characteristics for Spent Fuel Storage and Transport Cask by Irradiation 
Effects...............................................................................................................................................................................................................162

Lee, Young-Shin; Kang, Young-Hwan; Kim, Hyun-Soo; Chung, Sung-Hwan; Choi, Myung-Hwan 
 

A Study on the Modeling Technique for Cask in Free Drop Impact Condition .....................................................................................169
Ryu, Chung-Hyun; Lee, Young-Shin; Kim, Yong-Jae; Lee, Jae-Hyung; Ra, Jae-Yeon 

 

Evaluation of Structure Integrity through Dynamic Characteristics.......................................................................................................177
Genovese, Miguel Enrique; Vital de Brito, Jose Luis; Doz, Graciela Nora 

 

A Study on the Improvement of Stress Field Analysis in a Domain Composed of Dissimilar Materials .............................................185
Song, Kee-Nam; Kang, H. S. 

 

Shape Optimization of a Nuclear Fuel Rod Support Structure ................................................................................................................193
Song, Kee-Nam; Yoon, K.H.; Park, Kee-Jong; Kang, B.S; Park, Gyung-Jin 

 

An Unified Approach for Calculation of Movement-Induced Fluid Loads in Channel Networks .......................................................201
Beck, Ronald; Stabel, Juergen; Ren, Mingmin 

 

Effects of Thermal Loads to Stress Analysis and Fatigue Behaviour.......................................................................................................209
Ross, Eberhard; Herter, Karl-Heinz; Otremba, Frank; Metzner, Klaus-Jurgen 

 

Assessment of Structural Properties Based on Measured Acceleration data by System Identification Scheme .................................221
Yeo, Inho; Kang, Joo Sung; Seo, Jeong-Moon; Lee, Hae Sung 

 

Finite Element Mesh Generation of Nuclear Power Plant Components Including Surface and Embedded Cracks .........................229
Hrazsky, Miloslav; Makys, Vladimir 

 



On a Continuum Theory for Crack Propagation in Brittle Materials .....................................................................................................234
Duda, Fernando Pereira; Souza, Angela Cristina Cardoso 

 

Stress and Displacement of a Laminated Thin Circular Plate Subjected to a Core Thermal Distribution .........................................239
Hibbeler, Russell Charles 

 

Cracked Beam Element Formulation for Structural Analysis ..................................................................................................................245
Nobile, Lucio; Viola, Erasmo 

 

Development of an Automated Design-to-Analysis Process for a Nuclear Power Plant ........................................................................253
Luk, Vincent K.; Eager, Eden T.; Matteson, Donn M.; Gerdes, Lyle D.; O'Connell, J. Michael 

 

An Efficient Algorithm for Simulating the Nonlinear, Transient Response of Preloaded Structures within a Single 
Application ......................................................................................................................................................................................................263

Kulak, Ronald F.; Pfeiffer, Phillip A. 
 

Analysis of Axial Crushing of Metallic Round Tubes ................................................................................................................................270
Abbas, Hassan; Gupta, N.K. 

 

A Comparitive Analysis of Computer Codes for Strength Calculations of Pipeline Systems ...............................................................278
Boutorin, Sergey; Kulak, Ronald F.; Malov, Mihail 

 

Assessment of Local Decreases in Wall Thickness at the Connection Straight-Pipe/Bend Using Stress 
Concentration Factors ...................................................................................................................................................................................284

Holzer, Wieland; Kauer, Robert; Huttner, Christian 
 

Elastic-plastic Buckling Analysis for a Combined Structure of Cylindrical Shells ................................................................................292
Shen, Chengkang; Chen, Hongzhan 

 

Dynamic Crack Analysis of Anisotropic Solids Under Impact Loading ..................................................................................................298
Zhang, Chuanzeng; Savaidis, Alexander; Savaidis, Georg 

 

Solution of Boundary and Mixed Problems in an Arbitrary Domain Using Fourier Transforms .......................................................306
Furtado, Gilnei Goncalves; Vilhena, Marco Túllio; Strohaecker, Telmo Roberto; Pazos, Ruben Panta 

 

Coupled Structure (FE) & Fluid Flow (FV) Analysis for Vortex Induced Vibration ............................................................................314
Patil, Samit; Murthy, Arun; Dagba, Yves; Tripathi, Amita 

 

Leak Induced Fracture Propagation Modeling...........................................................................................................................................321
Patil, S., Krishnamurthy, S.; Tripathi, A. 

 

Simple Numerical Technique Using Boundary Element Method for the Determination of KI in Fracture Mechanics .....................329
Bezerra, Luciano; de Medeiros, Jaqueline Moreira de Souza; Cesari, Franco G.; Battistella, Paolo 

 

Finite-Element Geometric Stiffness Matrix Lumping by Numerical Integration for Stability Analysis .............................................337
Shah, Sudhir J. 

 

Transient Dynamic Crack Analysis by a Hypersingular Time-Domain BEM ........................................................................................345
Zhang, Chuanzeng 

 
DIVISION C: FUEL AND CORE STRUCTURES 
 
Fuel Assembly Design for High Seismic Sites..............................................................................................................................................353

Kim, Hyeong Koo; Chung, Jin Gon; Lee, Chong Chul; Johnson, M. Arthur 
 

Modeling of the Fuel Mechanical Behavior: Internal Variables and Physics of Solids..........................................................................359
Leclercq, Sylvain; Fabien, Sauter; Christian, Cunat 

 

Modeling of Pellet-Cladding Interaction during Power Ramps in Pressurized Water Reactors..........................................................367
Diard, Olivier; Leclercq, Sylvain; Rousselier, Gilles; Azzouz, Farida; Cailletaud, Georges 

 

Parametric Studies of the Dynamic Impact of Fuel Assemblies in PWR Cores......................................................................................375
Snyder, Matthew Dennis 

 

Influence of Impurity Traces in the Reduction of Residual Hydrogen in UO2 Pellets ...........................................................................383
Nocetti, Carlos A.; Ramirez, J.M.; Garcia, M.A.; Balmori, H.; De la, Torre J. 

 

Experimental Studies on LMFBR Inner Vessel Models ............................................................................................................................391
Palaninathan, R.; Thomas, G; Bose, M. R. Subash Chandra; Chellapandi, P.; Damodaran, S.P. 

 

A Method for Numerical Solution of Vibrational Random Response of Structures and Its Application ............................................399
Kuzelka, Vaclav; Stengl, Miroslav 

 

Effects of Loading Conditions and Types of Motion on PWR Fuel Rod Cladding Wear ......................................................................405
Joulin, Thierry; Guerout, Fabrice; Lina, Agnès; Moinereau, Dominique 

 

Modelling of Pellet Cladding Interaction in PWR Fuel .............................................................................................................................413
Brochard, Jacqueline; Bentejac, Fabrice; Hourdequin, Nicolas; Seror, Sandrine; Verdeau, Caroline; Fandeur, Olivier; Lansiart, 
Sylvie; Verpeaux, Pierre 

 

A Study of Mechanical Integrity of Coated Particle Fuel under High Burnup Irradiation ..................................................................421
Sawa, Kazuhiro; Ueta, Shouhei; Sumita, Junya; Tobita, Tsutomu; Minato, Kazuo 

 

Optimised Design of Holdown Springs With Bending Leaves ..................................................................................................................432
d'Uston, Bérenger 

 

Experimental and Numerical Test for Buckling Characteristics of Spacer Grids in PWR Fuel Assembly.........................................439
Jeon, Sang-Youn; Jeon, Kyeong-Lak; Kim, Kyu-Tae 

 

Short-Term Rupture Studies of Zircaloy-4 and Nb-Modified Zircaloy-4 Tubing using Closed-End Internal 
Pressurization..................................................................................................................................................................................................447

Zhou, Y.; Devarajan, B.; Murty, K.Linga 
 

Modal Analysis of a PWR Fuel Rod Supported by the Newly Designed Spacer Grids..........................................................................455
Kang, Heung-Seok; Song, Kee-Nam; Kim, H.K.; Yoon, K.H. 

 

Stress Rupture and Ballooning Behavior of Duplex Cladding for Nuclear Fuel Rods...........................................................................463
Shann, Shih-Hsiung; Adams, Fred T.; Sell, Hans-Juergen; Seibold, Angelika 

 



Flow Induced Vibration Testing of a PWR Fuel Assembly .......................................................................................................................471
Haslinger, Karl H.; Joffre, P.F.; Nordström, Lars; Andersson, Stig A. 

 

Axial-flow-Induced Vibration of a Rod Supported by Two Translational Springs ................................................................................480
Kang, Heung-Seok; Song, Kee-Nam; Jung, Youn Ho 

 

Analysis on the Buckling Behavior of the Spacer Grid Structure for the PWR Fuel Assembly ...........................................................487
Yoon, K.H.; Song, Kee-Nam 

 

Experimental Investigation on the Parameters Affecting Fuel Fretting Wear .......................................................................................495
Kim, Hyung-Kyu; Kang, Heung-Seok; Yoon, K.H.; Song, Kee-Nam 

 

Analysis of Limit Condition of Zirconium Tube and Graphite Brick Joint ............................................................................................503
Kazimieras, Petkevicius 

 

Permanent Deformation of PWR Fuel Grid Spacers in Case of Severe "Over Design" Earthquake ..................................................511
Fabry, Jean-Pierre; Viallet, Emmanuel; Decauwers, André; Hesius, Marlon; de Limelette, Caroline 

 

Integrity Assessment of a Fuel Pin Subjected to Beyond Design Basis Accident ....................................................................................519
Dutta, B. K. 

 

Neutron Fluence Database of Experimental Fast Reactor JOYO for Fuel and Structural Material Irradiation Tests.....................527
Tabuchi, Shiro; Aoyama, Takafumi 

 

ENCORE - A Model of Reactor Core Configuration and Loads..............................................................................................................535
Elcoate, Colin David; Payne, John F. B. 

 

Pile Grade A Graphite - Constitutive Modelling ........................................................................................................................................543
Elcoate, Colin David; Payne, John F. B. 

 

Evaluation of an Irradiated Zr-2.5Nb Pressure Tube Removed From the Ignalina RBMK Reactor ..................................................551
Grigoriev, V.; Hansson, C.; Leray, U.; Kiseliov, V.; Saburov, Yu; Liszka, E. 

 

Theory of Fission Gas Release During Grain Growth ............................................................................................................................... 558
Forsberg, Karl; Massih, Ali R. 

 

Analysis of Non-linear Spring Characteristics of Holddown Springs ......................................................................................................570
Yim, Jeong-Sik; Joo, Hyung Kook; Sohn, Dong-Sung 

 

Development of an Advanced Core Bowing Code ARKAS-cellule ...........................................................................................................578
Nakagawa, Masatoshi; Yokoo, Takeshi; Ohta, Hirokazu; Matsuyama, Sinichiro 

 

Development of SVECHA/QUENCH Code for Modeling Fuel Cladding Degradation in QUENCH Tests ........................................586
Berdyshev, Andrey V.; Boldyrev, A.V.; Palagin, A.V.; Shestak, Valery E.; Veshchunov, Mikhail S. 

 

Fluid-Induced Vibrations In The Fuel Bundle of a PbBi Reactor ............................................................................................................594
Naviglio, Antonio; Sorabella, Luigi; Turroni, Paolo 

 
DIVISION D: AGING, LIFE EXTENSION, AND LICENSE RENEWAL 
 
Assessing the Integrity of NPP Containment Pressure Boundaries..........................................................................................................602

Naus, Dan Jay; Ellingwood, Bruce R.; Graves, III, Herman L. 
 

Regulatory Aspect of Aging Management for Periodic Safety Review in Korea ....................................................................................610
Shin, Tae-Myung; Kim, Hong-Key; Kim, Hyo-Jung 

 

Neutron Irradiation Dependence of Threshold Stress Intensity Factor for Stress Corrosion Cracking of Type 304 
Stainless Steels ................................................................................................................................................................................................618

Saito, Koichi; Kuniya, Jiro; Yamamoto, Michiyoshi 
 

Monitoring for Fatigue - Examples for Unexpected Component Loading ..............................................................................................626
Kleinöder, Wilhelm; Golembiewski, Hans-Jürgen 

 

Residual Life Prediction of Power Plant Components ............................................................................................................................... 634
Vejvoda, Stanislav; Vincour, Dusan; Ruzek, Leos 

 

Ranking of Ageing Mechanisms Relevant to Passive Mechanical Components in German NPPs with LWRs with 
Respect to Their Safety Significance ............................................................................................................................................................642

Michel, Frank; Schulz, Helmut 
 

Nuclear Plant Lifetime Management Program of Korean Utility ............................................................................................................650
Jeong, Ill-Seok; Hong, Sung-Yul 

 

The Consequences of Calcium Leaching on Structural Integrity of Concrete Containment Structures: New 
Experimental Evidence from Triaxial Tests on Mortars and Cement Pastes .........................................................................................658

Heukamp, Franz Hoyte; Ulm, Franz-Josef; Germaine, John T. 
 

Thermal Stratification Stress Estimation using Inverse Method ..............................................................................................................665
Hojo, Kimnobu; Muroya, Itaru; Suzuki, Sigeki 

 

Lifetime Management Study of RPV for Qinshan NPP Phase I ...............................................................................................................673
Qu, Jiadi; He, Yinbiao; Li, Hua; Chen, Fuquan 

 

COSTAR - Concrete Structures Aging Reference Manual .......................................................................................................................680
Gregor, Frank E.; Carey, John J. 

 

Aging Management for Structural Materials Using the Commodities Approach ..................................................................................688
Chandiwala, Farook Y.; Evans, William P. 

 

The AMES Network in the 5th EURATOM Framework Program..........................................................................................................696
Sevini, Filippo; Debarberis, Luigi; Acosta, Beatriz; Gerard, Robert 

 

Evaluation of Irradiation Damage Effect by Applying Electric Properties Based Techniques.............................................................702
Acosta, Beatriz; Sevini, Filippo; Debarberis, Luigi; Beers, Martinus; McGirl, Christopher 

 

Nondestructive Monitoring of Structural Materials using Automated Ball Indentation (ABI) Technique.........................................710
Murty, K.Linga; Mathew, M.D. 

 



Characterization of Damaged Epoxy Resins on Steel Liners Originated in Operation of Nuclear Power Plant ................................718
Lee, Jae-Rock; Park, Soo-Jin; Seo, Min-Kang; Lee, Gye-Hyun; Lee, Sang-Kook 

 

Lifetime Evaluation and Management for Class 1 Piping of Korean Lead Plant...................................................................................724
Chang, Yoon-Suk; Jin, Tae-Eun; Song, Taek-Ho; Jeong, Ill-Seok 

 

An Overview Of Plant Life Management And Life Extension Plan For Candu® 6 ...............................................................................732
Nickerson, James H.; Usmani, Aman; Hopkins, Jamie R. 

 

ANO-1 Experiences Using the B&WOG Structural Tools to Prepare Aging Management Reviews for License 
Renewal............................................................................................................................................................................................................738

Ahrabli, Reza 
 

Life Time Management of Mechanical Components..................................................................................................................................744
Bartonicek, Jaroslav; Zaiss, Werner; Roos, Eberhard; Schoeckle, Friedrich 

 

License Renewal Guidance Documents........................................................................................................................................................752
Bloomer, Tamara; Franovich, Rani L.; Kuo, P. T.; Lee, Sam 

 

Assessment, Repair and Monitoring of the Gentilly-1 Concrete Containment Structure .....................................................................758
Khan, Arshad Ahmad; Gray, Malcolm; Shenton, Barry; Panesar, Daman; Elgohary, Medhat 

 

Measuring Deformations in a CANDU 6 Concrete Containment Structure ...........................................................................................765
Gray, Malcolm; Khan, Arshad Ahmad; Shenton, Barry; Elgohary, Medhat 

 

Lessons-Learned From the Indian Point Unit 2 Steam Generator Tube Failure: A Regulatory Perspective on 
Technical Issues ..............................................................................................................................................................................................773

Lund, Louise; Newberry, Scott; Donoghue, Joseph; Ennis, Richard; Rubin, Alan; Yerokun, Jimi; Banerjee, Maitri; Frye, Timothy; 
Goldberg, Jack 

 

Prediction of Burst Pressure of Steam Generator Tube with an Axial Through Wall Crack: Finite Element 
Method Approach...........................................................................................................................................................................................781

Yoo, One; Kang, Seon-Ye; Choi, Seog Nam; Park, Sung-Ho 
 

The TVO Pipeline Analysis and Monitoring System..................................................................................................................................789
Smeekes, Paul; Lipponen, Aarne; Raiko, Heikki J.; Talja, Heli 

 

Load-Case and -Combination Database ......................................................................................................................................................797
Raiko, Heikki J.; Lipponen, Aarne; Smeekes, Paul; Talja, Heli 

 

Intergranular Reheat Cracking In 304H Components: Experiments And Damage Evaluation ..........................................................805
Cabrillat, Marie-Thérèse; Allegre, P.; Pluyette, Eric; Michel, Bruno 

 

Fatigue Aging Management Reconciliation of 40-Year Transients for 60-Year Application................................................................813
Cranford III, E. Lyles; Gray, Mark A.; Sheffield, Laura E. 

 

Evaluation of the Ultimate Pressure Capacity of PCCV Considering Aging ..........................................................................................820
Lee, Sang-Kuen; Woo, Sang-Kyun; Song, Young-Chul 

 

Direct Measurement of Fracture Toughness for Life Extension...............................................................................................................828
Byrne, Stephen; Hoffmann, Christopher; Rosinski, Stan; Kneeland, John 

 

The Nuclear Energy Plant Optimization Program-Reactor Component Aging Studies........................................................................834
Allen, Todd R.; Singh, B.P.; Gillen, K.T.; Harris, D.J.; Assink, R.A.; Kupperman, D.S.; Bakhtiari, S.; Wei, Thomas Y. 

 

The European Nuclear Fission Safety Networks' Role in Addressing Reactor Structural Integrity....................................................841
Rintamaa, Rauno; Gerard, Robert; Sandberg, Ulf; Taylor, Nigel; Debarberis, Luigi; Eriksson, Arne; Hurst, Roger 

 
DIVISION F: DESIGN METHODS AND RULES FOR COMPONENTS 
 
Simulation of a Single Motor of Latch Type Control Element Drive Mechanism for Korean Next Generation 
Reactor.............................................................................................................................................................................................................849

Choi, Suhn; Hur, Seop; Suh, Yong-Suk; Jang, Gwi Sook; Park, Jong Kyun 
 

Innovative Technologies in the Structural Design of FBRs .......................................................................................................................857
Asayama, Tai; Tsukimori, Kazuyuki; Morishita, Masaki 

 
VOLUME 2 

 
Effect of Axial Restrained Force on Behavior and Average Crack Spacing of Reinforced Concrete Flexural 
Member............................................................................................................................................................................................................866

Yi, Seong-Tae; Yang, Eun-Ik; Kim, Young-Ki 
 

Simplified Method of Mechanical Analysis of Safety Class I Piping ........................................................................................................874
Zhang, Zhengming; Wang, Minzhi; He, Shuyan 

 

Gradient Plasticity Approach To Size Effects .............................................................................................................................................880
Malmberg, Thilo; Tsagrakis, Ioannis; Eleftheriadis, Iordanis; Aifantis, Elias C.; Krompholz, Klaus; Solomos, George 

 

Size Effects in Deformation and Fracture of a Ferritic Reactor Pressure Vessel Steel ..........................................................................892
Malmberg, Thilo; Krompholz, Klaus; Kalkhof, Dietmar; Solomos, George; Aifantis, Elias C. 

 

Strength and Fracture Toughness of Heavy Concrete with Various Iron Aggregate Inclusions ..........................................................901
Kan, Yu-Cheng; Pei, Kuang-Chih; Chang, Chein-Lung 

 

Master Curve da/dt vs C* for Creep and Creep-Fatigue Crack Growth on CT Specimens .................................................................908
Laiarinandrasana, Lucien; Piques, Roland; Kabiri, Rachid; Drubay, Bernard 

 

Creep-Fatigue Crack Growth of an Axisymetric Surface Flaw in a Welded Junction under Thermal Loading ...............................920
Michel, Bruno; Assire, Aimery; Cambefort, Pierre 

 

Tertiary Creep Stage in a Non Linear Kinematics and Isotropic Hardening Elasto-visco-plastic Model ...........................................927
Michel, Bruno; Assire, Aimery; Cambefort, Pierre 

 



Strain Rate Effects of Nuclear Steels in Room and Higher Temperatures ..............................................................................................937
Solomos, George; Albertini, Carlo; Labibes, Kamel; Pizzinato, Valerio; Viaccoz, Bernard 

 

Comparison of the CEA and JNC Approaches for Creep-Fatigue Evaluation of Weldment (2): Benchmark 
Analysis of Bending Plates.............................................................................................................................................................................945

Le Ber, Laurent; Kasahara, Naoto; Touboul, Francoise; Kasahara, Naoto 
 

Improvement of Structural Integrity Assessment Guideline for Fast Reactor Components- Part I : Evaluation of 
Defect-Free Structures ...................................................................................................................................................................................953

Takahashi, Yukio; Ohno, Nobutada; Yagawa, Genki 
 

An Analytical Study on the Effects of End Conditions on the Behavior of 45- and 90-Degree Elbows Subjected to 
Bending ............................................................................................................................................................................................................961

Hosseini, Mahmood; Torki, Alireza 
 

Failure Mechanisms for Large-sized Grouted Anchor Bolt under Tensile Load ...................................................................................969
Lee, Nam Ho; Moon, Il Hwan; In Soo, Ju 

 

Effect of Microstructural Alteration on the Creep Behaviour and Effect of Flaws in 50Mo50Ni-Nb Engineering 
Alloy .................................................................................................................................................................................................................977

Belloni, Giulio; Caironi, Giovanni; Gariboldi, A.; Lo Conte, Antonietta 
 

Comparison of the CEA and JNC Approaches for Creep-fatigue Evaluation of Weldment (1) Analysis Procedure ........................985
Kasahara, Naoto; Le Ber, Laurent 

 

Comparison of the CEA and JNC Approaches for Creep-fatigue Evaluation of Weldment (3) Benchmark Analysis 
of a Vessel Subjected to Thermal Transients ..............................................................................................................................................993

Kasahara, Naoto; Le Ber, Laurent 
 

Optimum Geometry for Pressure Vessel Attachments ............................................................................................................................1001
Bjorkman, Gordon S.; Richards, Rowland Jr. 

 

Environmental Effect on Creep Fatigue Life of Type 316FR Stainless Steel in Liquid Sodium at Elevated 
Temperature..................................................................................................................................................................................................1012

Ishikawa, Hiroshi; Kaguchi, Hitoshi; Otani, Tomomi; Date, Shingo; Takahashi, Yukio; Nakazawa, Takanori 
 

Improvement of Structural Integrity Assessment Guideline for Fast Reactor Components - Part II: Evaluation of 
Creep-Fatigue Crack Propagation .............................................................................................................................................................1019

Miura, Naoki; Nakayama, Yasunari; Takahashi, Yukio; Kishimoto, Kikuo; Kitamura, Takayuki; Yagawa, Genki 
 

Characteristics of Packings for Stuffing Boxes for the Proof of Strength, Function and Tightness of Valves ..................................1027
Bartonicek, Jaroslav; Rolf, Hahn; Kockelmann, Hans; Roos, Eberhard; Schoeckle, Friedrich 

 

Flanged Joints - Functional Proof or Monitoring of Emissions ..............................................................................................................1035
Bartonicek, Jaroslav; Kockelmann, Hans; Schaaf, Manfred; Kohlpaintner, Willibald 

 

Creep-Fatigue Crack Initiation Assessment Procedures .........................................................................................................................1041
Ainsworth, Robert A.; Budden, Peter J.; Dean, David William; O'Donnell, Manus P.; Tipping, Dave J.; Goodall, Ian W.; Hooton, 
Dennis George 

 

Influence Of Strength On The Fracture Energy Of HPC........................................................................................................................1053
Prasad, B.K. Raghu; Rao, G. Appa; Patnaik, Rabindran Nath 

 

Ultimate Failure of Creeping Structures as a Result of Progressive Damage .......................................................................................1065
Bodnar, Adam; Chrzanowski, Marcin; Latus, Pawel; Nowak, Krzysztof 

 

Small Offset-Strain Yield Limits Obtained by Biaxial Tensile Tests and Analysis Using a New Anisotropic 
Formulation of Polynomial Criteria...........................................................................................................................................................1071

Losilla, Gines; Tourabi, Ali 
 

Investigations to Size Effects on Plastic Deformation and Failure Behavior of Inhomogeneously Loaded Structure .....................1079
Aktaa, Jarir; Hadrich, Hans-Jurgen; Julisch, Peter; Klotz, Marco; Schmitt, Rolf 

 

A Lower Bound Failure Criterion in Superplasticity of the Zr-2.5%Nb Alloy CANDU Pressure Tubes .........................................1085
Radu, Vasile S. 

 

Constitutive Models with Formative Hardening and Non-linear Kinematic Hardening Rules for Simulation of 
Ratcheting......................................................................................................................................................................................................1093

Bari, Shafiqul; Hassan, Tasnim 
 

A Margin-Consistent Procedure for Calculating the B2 Stress Index and a Proposed New Design Equation ..................................1105
Tan, Ying; Matzen, Vernon C.; Yuan, Xi 

 

The Development of Validation Methodology and its Further Application to Multi-axial Creep Damage 
Constitutive Equations for 0.5Cr0.5Mo0.25V Ferritic Steel at 590°C ...................................................................................................1117

Xu, Qiang 
 

Experiments and Simulation of Transformation Induced Plasticity under Multiaxial Loading for a 16MnD5 
Ferritic Steel ..................................................................................................................................................................................................1125

Coret, Michel; Combescure, Alain 
 

Revised C2 Stress Index for 90-degree Piping Elbows..............................................................................................................................1133
Gurdal, Robert; Yu, Lixin 

 
DIVISION G: FRACTURE MECHANICS 
 
The Transferability of Brittle Fracture Toughness Characteristics .......................................................................................................1141

Kozak, Vladislav; Holzmann, Miloslav; Dlouhý, Ivo 
 

Effect of Microstructure on Stress Corrosion Cracking of Alloy 600 and Alloy 690 in Caustic Solution..........................................1149
Kim, Hong Pyo; Park, Jung Kyu; Lim, Yun Soo; Kim, Joung Soo 

 

Progress of the 2000 Addenda of the RSE-M Code in Analytical Evaluation and Acceptance Criteria of Flaws ............................1157
Barthelet, Bruno; Cambefort, Pierre; Le Delliou, Patrick; Drubay, Bernard; Gilles, Philippe 

 



Fatigue Test Under Mode II+III Mixed-Mode Condition .......................................................................................................................1166
Kikuchi, Masanori 

 

Fatigue Crack Growth Simulation under Mode I+II Mixed Mode Condition ......................................................................................1173
Kikuchi, Masanori 

 

Does Mode IFatigue Tests Alone Warrant Reliability? ...........................................................................................................................1181
Nunomura, Shigetomo; Ymazaki, Yasuhiro; Ootaki, Hideharu; Nozawa, Takehisa 

 

Post Test Analyses of the NESC II Experiments on Cladded Cylinders with Circumferential Cracks Subjected to a 
Pressurized Thermal Shock.........................................................................................................................................................................1189

Fischer, Matthias; Bhandari, Surender K.; Roos, Eberhard 
 

Reduction of Residual Stress of Welded Joint Using Vibrational Load.................................................................................................1197
Aoki, Shigeru; Nishimura, Tadashi; Hiroi, Tetsumaro 

 

Mechanical Cyclic Behavior of 316L Pipe Weldment for Fatigue Analysis ..........................................................................................1203
Matheron, Philippe; Madi, Yazid; Chapuliot, Stephane; Mezière, Yves; Turbat, André; Recho, Naman 

 

High Cycle Thermal Fatigue - Experience and State of the Art in French LMFRs .............................................................................1210
Gelineau, Odile; Escaravage, Claude; Simoneau, Jan Patrice; Faidy, Claude 

 

Assessment of the Significance of Defects in Tubular Joints ...................................................................................................................1217
Hodulak, Ludvik; Kordisch, Horst; Varfolomeyev, Igor; Beukelmann, Dieter 

 

Fracture Of Weld Including Mismatch Effect ..........................................................................................................................................1225
Hornet, Patrick 

 

Structural Integrity Study of an Aged Reactor Pressure Vessel Under Cold Over-Pressurization....................................................1233
Sattari-Far, Iradj; Dahlberg, Lars 

 

Fracture Toughness Evaluation on Structural Steels Using Small Charpy-V Specimens ...................................................................1240
Asata, Eduardo P.; Cambiasso, Francisco A.; Balderrama, Juan J. 

 

Ductile Fracture Assessment of Piping Systems Including the Compliance Effects .............................................................................1247
Gupta, Suneel K.; Bhasin, Vivek; Vaze, K. K.; Kushwaha, H.S. 

 

Precipitation Morphologies of Grain Boundary Chromium Carbides in Alloy 690TT .......................................................................1255
Lim, Yun Soo; Han, Jung Ho; Cho, Hai Dong; Kim, Joung Soo 

 

Analyses of Fracture Toughness Tests and Application to NESC II Thermal Shock Experiments ...................................................1262
Siegele, Dieter; Schaefer, Roland; Varfolomeyev, Igor; Blauel, Johann Georg 

 

Structural Integrity Evaluation of Multiple Axial Through-wall Cracks in Steam Generator Tube.................................................1270
Park, Youn-Won; Song, Myung Ho; Lee, Jin Ho; Kim, Young Jin; Kim, Young-Jin; Moon, Seong In 

 

Mapping of Characteristic Features of Bimetallic Welds from the Standpoint of Engineering Critical Analysis............................1278
Laukkanen, Anssi; Nevasmaa, Pekka; Ehrnsten, Ulla; Rintamaa, Rauno 

 

Fracture Behavior of Straight Pipe and Elbow with Local Wall Thining .............................................................................................1286
Yoo, Yeon Sik; Ahn, Seok Hwan; Nam, Ki Woo; Ando, Kotoji; Ji, Su Hwan; Ishiwata, Masayuki; Hasegawa, Kunio 

 

Leak Rate Evaluation For Through-Wall Cracks ....................................................................................................................................1294
Liu, Bo; Shi, Chongmiao; Gu, Fangyu; Bhandari, Surender K. 

 

Crack Opening Behavior of Penetrated Crack under Cyclic or Monotonic Loading ..........................................................................1301
Yoo, Yeon Sik; Ahn, Seok Hwan; Nam, Ki Woo; Ando, Kotoji 

 

Master Curve Evaluation at Static and Dynamic Conditions of Loading for Cast Ferritic Steel .......................................................1309
Dlouhý, Ivo; Lenkey B., Gyöngyvér; Holzmann, Miloslav 

 

Evaluation of Non Conservatism of Combined Rainflow Counting and Miner 's Rule for Damage Cumulation In 
Strain Controlled Fatigue ............................................................................................................................................................................1317

Taheri, Said; Doquet, V. 
 

Evaluation of the Crack Behaviour in a Bimetallic Weld ........................................................................................................................1325
Bhandari, Surender K.; Mottet, Gérard; Robin, Vincent 

 

Applicability of LBB (Leak-Before-Break) Design for Main Steam Line in Korea Nuclear Power Plant.........................................1333
Chung, Dae-Youl; Lim, Hyuk-Soon 

 

Development of a Generalized Flaw Distribution as Input to the Re-evaluation of the Technical Basis for U.S. 
Pressurized Thermal Shock Regulation of Pressurized Water Reactor Vessels ...................................................................................1340

Jackson, Deborah A.; Lee, R. Abramson 
 

Crack Closure Behavior Under Elastic-plastic Cyclic Loading and its Effect on Faigue J-integral Range ......................................1348
Takahashi, Yukio 

 

Fracture Mechanics Material Characteristics for a Simplified Safety Analysis ...................................................................................1356
Roos, Eberhard; Otremba, Frank; Eisele, Ulrich 

 

The 3D Surface Crack-front Constraints in Welded Joints ....................................................................................................................1364
Lee, Hyungyil 

 

Failure Assessment Diagrams for High Temperature Defect Assessment under Variable Loading Conditions ..............................1372
Hooton, D.G.; Ainsworth, R.A. 

 

User of Ductile Tearing in Plant Assessments ...........................................................................................................................................1380
Ainsworth, Robert A.; Sherry, Andrew H.; Wardle, G. 

 

Overview of the Battelle Integrity of Nuclear Piping (BINP) Program .................................................................................................1388
Scott, Paul; Olson, Richard J.; Wilkowski, Gery M.; Miura, Naoki; Choi, Young-Hwan; Chang, Tsun-Yung; Chokshi, Nilesh 

 

Effect of Cyclic Loads on the Fracture Behavior of Stainless Steel Pipes with High and Low Sulfur Contents ...............................1396
Olson, Richard J.; Rubal, Matthew; Wilson, Mike; Scott, Paul 

 

Round Robin Analysis of Pressurized Thermal Shock for Reactor Vessel............................................................................................1403
Jhung, Myung Jo; Kim, S. H.; Lee, Jin Ho; Park, Youn-Won 

 

High Temperature Leak Before Break Assessments ................................................................................................................................1411
Yellowlees, Stuart Francis; Hooton, Dennis George; Sharples, John Kenneth; Budden, Peter J. 

 



Residual Stresses, Notch Stresses, and Stress Intensites at Welds - An Unified Assessment Procedure with Self-
Consistency....................................................................................................................................................................................................1419

Dong, J. P.; Hong, J.K. 
 

Analysis of Stress Intensity Factor of Piping using Large Scale Analysis Code ADVentureCluster ..................................................1432
Suzuki, Masabumi; Akiba, Hiroshi; Yoshimura, Shinobu; Yagawa, Genki 

 

Influence of Welding Planar Defects in the Fracture Toughnessof Structural Steel. Preliminary Testings......................................1440
Martins, Geraldo de Paula; Cimini Jr., Carlos Alberto; Godefroid, Leonardo Barbosa 

 

Mixed Mode Crack Initiation and Direction in Circumferentially Cracked Pipes ..............................................................................1448
Nobile, Lucio 

 

Early Development of Stress Corrosion Cracks at the Grain Scale - Incomplete Random Tessellation Model ...............................1455
Cizelj, Leon; Kovac, Marko 

 

Material Degradation and Fracture in Zirconium Alloys .......................................................................................................................1463
Massih, Ali R.; Varias, Andrew G. 

 

Development of Th Scenario Screening Criteria for Pressurized Thermal Shock Analysis ................................................................1471
Li, Fei; Modarres, Mohammad 

 

A Probabilistic Model for the Stress Corrosion Fracture of Glass .........................................................................................................1480
Auradou, Harold; Vandembroucq, Damien; Guillot, Claude; Bouchaud, Elisabeth 

 

Applicability of Advanced Design Method of Graphite Components by Microstructure-Based Brittle Fracture 
Model .............................................................................................................................................................................................................1488

Ishihara, Masahiro; Takahashi, Tsuneo; Hanawa, Satoshi 
 

Effect of Tube Support on the Failure of Steam Generator Tubes with Through-Wall Circumferential Cracks ............................1496
Wang, Xin; Reinhardt, Wolf; Idvorian, Nick 

 

Treatment of Residual Stresses in Welds in Structural Integrity Assessments.....................................................................................1504
Buckthorpe, Derek Edward; Bestwick, Roger 

 

Materials for the High Temperature Reactor (HTR)...............................................................................................................................1511
Buckthorpe, Derek Edward; Couturier, Raphael; van der Schaaf, B.; Riou, B.; Rantala, H.; Moormann, Rainer; Alonso, C.; 
Friedrich, B-C. 

 

On the Effects of Wet Underwater Welding on the Fracture Behaviour of Welds...............................................................................1519
Lindhorst, Lutz 

 

Residual Stresses in Butt and Shocket Welded Joints ..............................................................................................................................1527
Lu, Xiangyang; Hassan, Tasnim 

 

Fatigue Monitoring by Computer Aided Visualization of Transients and Calculation of Fatigue Usage by 
Algorithm ......................................................................................................................................................................................................1535

Benitz, Klaus; Kalk, Andreas; Pache, Walter 
 

Mechanical Properties and Microstructural Development in Irradiated 316 Stainless Steel..............................................................1541
Allen, Todd R.; Cole, J.I.; Tsai, H.; Yoshitake, T.; Donomae, T.; Akasaka, N. 

 

Effects of Pipe-System Restraint on COD Calculations of Axial Loaded Pipes for LBB Applications - Finite 
Element Round Robin Results ....................................................................................................................................................................1549

Feng, Zhili; Miura, Naoki; Ghadiali, Nuruddin D.; Burst, Frederick W.; Santos, Cayetano; Choi, Jae-Boong; Park, Chi-Yong; 
Wilkowski, Gery M. 

 

VOCALIST - A Programme for the Validation of Constraint Based Methodology in Structural Integrity .....................................1557
Lidbury, David P.G.; Bass, Richard; Bhandari, Surender K.; Connors, David; Eisele, Ulrich; Keim, Elisabeth; Keinanen, Heikki; 
Marie, Stephane; Nagel, G; Taylor, N.; Wadier, Yves 

 

Industrial 3D Computation of Cracked Nozzles or Elbows.....................................................................................................................1565
Angles, Jean; Debost, Isabelle; Wadier, Yves 

 

Dynamic Fracture Touchness of Cast Steel Used for Nuclear Waste Containers with Notched Charrpy Specimen .......................1573
Aberkane, Méziane; Lenkey, Gyöngyvér; Pluvinage, Guy 

 

How Safe are Nuclear Pressure Vessels in 2001?......................................................................................................................................1581
Bargmann, Heinz W. 

 
DIVISION H: CONCRETE CONTAINMENT AND OTHER STRUCTURES 
 
An Evaluation of Severe Accident Pressure Capacity of Containment Structure in KNGR...............................................................1589

Jang, Jung-Bum; Kim, Chong-Hak 
 

Presentation and Interpretation of SAFE Tests: Reinfored Concrete Walls Subjected to Shearing..................................................1597
Nazé, Pierre-Alain; Sidaner, Jean Francois 

 

Experimental Study on Steel Plate Reinforced Concrete Shear Walls with Joint Bars .......................................................................1609
Tsuda, Kazuaki; Nakayama, Tatsuo; Eto, Hiroaki; Akiyama, Kazunori; Shimizu, Akira; Tanouchi, Kenji; Aoyama, Hiroyuki 

 

Sleeve-Type Expansion Anchor Behavior in Cracked and Uncracked Concrete .................................................................................1617
Kim, Sang-Yun; Lee, Sang-Kook; Lee, Sung-Kyu; Kwon, Hun-woo; Lee, Hae-Suck; Yang, Moon-Hee 

 

Pull-Out Strength of a Cast-In-Place Anchor Bolt in Concrete Exposed to High Temperature.........................................................1624
Takiguchi, Katsuki; Hashimoto, Jun 

 

An Experimental Study on the Utilization of High Performance Concrete for Structure in Nuclear Power Plant..........................1636
Woo, Sang-Kyun; Yoon, Young-Soo 

 

3D Analysis and Design of the Containment for Tianwan Nuclear Power Plant ..................................................................................1644
Varpasuo, Pentti 

 

The Severe Accident Analysis of the Prestressed Concrete Containment for Tianwan Nuclear Power Plant ..................................1654
Varpasuo, Pentti 

 



Seismic Performance of Moment-Resisting Reinforced Concrete Building Systems during an Intense Earthquake 
Ground Motion .............................................................................................................................................................................................1664

Kubo, Tetsuo; Etawa, Maged Ahmed Hassan; Li, Kangning 
 

Prediction of Moisture Migration and Pore Pressure Build-up in Concrete at High Temperatures .................................................1672
Ichikawa, Yoshikazu; England, George Lesley 

 

Modification of Creep Prediction Equation of Concrete utilizig Short-term Creep Tests...................................................................1680
Song, Ha-Won; Song, Young-Chul; Byun, Keun-Joo; Kim, Sung-Hoon 

 

Seismic Proving Test of a Reinforced Concrete Containment Vessel (RCCV) Part-5 Simulation Analysis of the 
Safety Margin Test .......................................................................................................................................................................................1687

Sasaki, Youichi; Hattori, Kiyoshi; Nakajima, Masataka; Kobayashi, Toshio; Suzuki, Atsushi 
 

Study on Steel Plate Reinforced Concrete Panels Subjected to Cyclic In-Plane Shear......................................................................... N/A
Akita, Shodo; Osuga, Hiroshi; Nakayama, Tatsuo 

 

Study on Steel Plate Reinforced Concrete Panels Having A Opening Subjected To Cyclic In-Plane Shear .....................................1695
Ozaki, Masahiko; Osuga, Hiroshi; Nakayama, Tatsuo; Adachi, Naoyuki 

 

Structural Performance of Degraded Reinforced Concrete Members...................................................................................................1705
Braverman, Joseph I.; Miller, Charles A.; Ellingwood, Bruce R.; Naus, Dan Jay; Hofmayer, Charles H.; Bezler, Paul; Chang, T. Y. 

 

Pretest Analyses of a 1:4-Scale Prestressed Concrete Containment Vessel ...........................................................................................1713
Pfeiffer, Phillip A.; Kulak, Ronald F. 

 

Performance Tests of Reactor Containment Structures of the HTTR ...................................................................................................1721
IIgaki, Kazuhiko; Sakaba, Nariaki; Kawaji, Satoshi; Iyoku, Tatsuo 

 
VOLUME 3 

 
Seismic Proving Test of a Reinforced Concrete Containment Vessel (RCCV) Part 4. Results of Shaking Table 
Tests up to the Ultimate Strength ...............................................................................................................................................................1728

Sasaki, Youichi; Hattori, Kiyoshi; Goto, Masashi; Hasegawa, Toshiyasu; Hirama, Toshihiko; Shiba, Keiji; Tanaka, Ryozo 
 

Nonlinear Finite Element Analysis of Framed Shear Walls ....................................................................................................................1736
Wang, Taijun; Gao, Xiang Dong; Hsu, Thomas T. 

 

Multi-Axis Loading Test on RC Shear Walls Overveiw and Outline of Two Directional Horizontal Loading Test ........................1744
Terazaki, Hiroshi; Kitada, Yoshio; Nishikawa, Takao; Katsuki, Takiguchi; Hideyoshi, Watanabe; Takeyoshi, Korenaga 

 

Evaluation of Ultimate Load Bearing Capacity of the Primary Containment of a Typical 220MWe Indian PHWR......................1752
Raghupati, Roy; Verma, U. S. P.; Warudkar, A.S. 

 

Behaviour of Inner Containment Structure of an Indian PHWR during Proof Testing .....................................................................1760
Indrajit, Ray; Prabhakar, Gundlapalli; Raghupati, Roy; Verma, U. S. P.; Warudkar, A.S. 

 

Comparison of Design of A Reactor Building Raft of a Typical Indian PHWR using Provisions of French Code 
RCC-G and ASME Codes ...........................................................................................................................................................................1769

Raghupati, Roy; Verma, U. S. P.; Warudkar, A.S.; Mapari, H.A.; Palekar, S.M.; Subramanian, K.V. 
 

High Performance Concrete for Containment Structures.......................................................................................................................1775
Chakraborty, Arun Kumar; Ray, Indrajit; Sengupta, Bratish 

 

Pretest Analysis of Shear Walls Subjected to Horizontal Two-Directional Loading............................................................................1783
Ono, Hideo; Yoshimura, Manabu; Maekawa, Koichi; Kitada, Yoshio; Oguro, Eiichi 

 

Heat and Mass Transfer in a Concrete Wall with Composite Liner Under Accidental Conditions ...................................................1791
Billard, Yvan; Shekarchi Zadeh, Mohammad; Debicki, Gérard; Granger, Laurent; Chauvel, Danielle 

 

ISBA, A Technical Information System for The Construction, Operation, Service, Backfitting and Aging 
Management Of Nuclear Power Plants......................................................................................................................................................1803

Schillberg, Horst W.; Drozella, Holger 
 

Influence of Prestressing on Radial Stresses in Nuclear Containment Domes ......................................................................................1811
Ragunath, S.S; Rajagopalan, Narayanan; Ramamurthy, K. 

 

Prediction of NUPEC's Multi-Axis Loading Tests of Reinforced Concrete Shear Walls ....................................................................1819
Miller, Charles A.; Hofmayer, Charles H.; Wang, Yung; Chokshi, Nilesh; Murphy, Andrew J.; Kitada, Yoshio 

 

Non-Linear Analysis of the Ignalina NPP Accident Localization System Structural Integrity ..........................................................1827
Dundulis, Gintautas; Uspuras, Eugenijus 

 

Quantification of Composite Liners and Pressure Tests at the Mock-up at Walldorf, Germany.......................................................1834
Danisch, Ruediger; Stiepani, Christoph; Kolsch, Holger 

 

Design and Ultimate Behavior of RC Plates and Shells ...........................................................................................................................1843
Min, Chang-shik 

 

Realistic Assessment of Chloride Penetration for Concrete Structures in Nuclear Power Plants ......................................................1851
Oh, Byung Hwan; Jang, Seung Yup; Kim, Sun Woo; Seo, Jung Moon 

 

Correct Predicton of Transfer Lengths in Pretensioned Prestressed Concrete Structures .................................................................1860
Oh, Byung Hwan; Kim, Eui Seung; Kim, Kwang Soo 

 

Study on Steel Plate Reinforced Concrete Bearing Wall for Nuclear Power Plants Part1; Shear and Bending 
Loading Tests of SC Walls...........................................................................................................................................................................1868

Ozaki, Masahiko; Akita, Shodo; Niwa, Nobuyuki; Matsuo, Ippei; Usami, S. 
 

Study on Steel Plate Reinforced Concrete Bearing Wall for Nuclear Power Plants Part2; Analytical Method to 
Evalute Response of SC Walls.....................................................................................................................................................................1876

Akita, Shodo; Ozaki, Masahiko; Niwa, Nobuyuki; Matsuo, Ippei; Hara, K. 
 

Containment Dome Delamination ..............................................................................................................................................................1884
Basu, Prabir C.; Gupchup, Vijay N.; Bishnoi, L.R. 

 



Safety Evaluation of Delaminated Containment Dome Re-engineering ................................................................................................1892
Basu, Prabir C.; Gupchup, Vijay N. 

 

Study of High Strength Concretes at Raised Temperature up to 200 ºC: Thermal Gradient and Mechanical 
Behaviour ......................................................................................................................................................................................................1898

Noumowe, Albert; Galle, Christophe 
 

Structural Evaluation for Reactor Building Crane Upgrade ..................................................................................................................1906
Pal, Arun C. 

 

Design of Foundations for NPP Structures................................................................................................................................................1912
Palekar, S.M.; Subramanian, K.V.; Shrivastava, Arvind; Verma, U. S. P.; Warudkar, A.S. 

 

Prestressed Reinforced Concrete Containment of Nuclear Power Station with PWR.........................................................................1917
Krichevsky, Alex; Freidin, Constantin 

 

Experimental And Numerical Studies On Concrete Containment Under Accidental Conditions......................................................1925
Granger, Laurent; Guinet, Patrice; Touret, Jean-Pierre; Valfort, Jean-Luc 

 

Capacity Design of Grouted Anchors.........................................................................................................................................................1933
Miltenberger, Matthew A. 

 

Analytic Simulation of the Seismic Failure of a Reinforced Concrete Containment Vessel Model ....................................................1941
James, Randy J.; Rashid, Yusef R..; Cherry, Jeffery L.; Chokshi, Nilesh; Tsurumaki, S. 

 

A United States-Russian Federation Collaborative Research Program on Advanced Structural Analysis to 
Enhance Nuclear Safety ...............................................................................................................................................................................1950

Kulak, Ronald F.; Boutorin, Sergey 

 
DIVISION J: ANALYSIS AND DESIGN FOR DYNAMIC AND EXTREME LOADS 
 
Reactor Pressure Vessel Head Loaded by a Corium Slug Impact - Confirmation of the Results.......................................................1955

Dolenkhy, Bernhard; Göller, Bernhard; Jordan, Thomas; Krieg, Rolf; Lux, Martin; Messemer, Günter; Rieger, Harden; Sidor, 
Marco 

 

Dynamic Response of a Bottom-Supported LMFBR Vessel to Seismic Loads Including Fluid-Structure Interaction....................1963
Qian, Jiang; Weng, Zhiyuan; Lu, Liang; Lu, Xi-lin 

 

Techniques for Evaluation of Preloaded Bolted Joints in a PWR for Faulted Events .........................................................................1968
Snyder, Matthew Dennis 

 

Validation of the NEPTUNE Computer Code for Pipe Whip Analysis .................................................................................................1974
Kulak, Ronald F.; Narvydas, Evaldas 

 

Improvement of Local Resistance of Safety-Related Structures and Reduction of Dynamic Responses to Missile 
Impact Loading.............................................................................................................................................................................................1982

Krutzik, Norbert J.; Fila, Adam; Kostov, Marin; Katona, Tamas 
 

Velocity and Pressure Fluctuations on Inclined Tube Banks Submitted to Turbulent Flow ..............................................................1990
Barcellos, Cristiano Rodrigues; Bartz, Cássio Leandro; Endres, Luiz Augusto Magalhães; Moller, S. V. 

 

Waterhammer Experiments in Support of Feedwater Leakage Control System Modification ..........................................................1998
Hammersley, Robert J.; Henry, Robert E.; Olson, Paul R.; Korneman, Dana 

 

A Reinforced Concrete Structure Under Detonation Conditions ...........................................................................................................2004
Saarenheimo, Arja; Silde, Ari; Lindholm, Ilona 

 

Earthquake Response Analysis of Tube Array in Partially Filled Calandria .......................................................................................2012
Goyal, Alok; Joshi, Sanjay P. 

 

Feasibility Analysis of Method to Avoid Tube Rupture in HTR-10 Steam Generator ........................................................................2020
Dong, Jianling; Meng, Yang; Yu, Suyuan; Fu, Jiyang 

 

Elimination of Chernobyl NPP Unit 3 Power Output Limitation Associated with High Main Steam Piping Flow 
Induced Vibration ........................................................................................................................................................................................2025

Fomin, Vyacheslav V.; Kostarev, Victor V.; Reinsch, Karl-Heinz 
 

Non-Linear Vertical Vibrations of WWER 440 Model 230 and 213 Reactors Internals .....................................................................2033
Hlavác, Zdenek; Zeman, Vladimír; Pecínka, Ladislav 

 

Flow-Induced Vibration of Nuclear Components - Future R&D Perspective Derived from the French Experience ......................2041
Borsoi, Laurent 

 

Structural Analysis of the Pressurizer Relief Valve Discharge Piping of NPP Angra I .......................................................................2053
Prates de Lima, Maria Inês; Kuramoto, Edson; Suanno, Rodolfo 

 

Experimental Study on Ultimate Strength of Flexural-Failure-Type RC Beams Under Impact Loading ........................................2060
Kishi, N.; Nakano, O.; Matsuoka, K. G.; Ando, T. 

 

Shear-Bending Buckling Tests of Relatively-Thin Walled Cylindrical Shells .......................................................................................2067
Saito, Kiyoshi; Matsuura, Shinichi; Nakajima, Masato 

 

Design Optimization of the HANARO Capsule ........................................................................................................................................2074
Kang, Young-Hwan; Kim, D.S.; Lee, Young-Shin; Koh, J.H. 

 

Thermally-Induced Pressurization of Water-Solid Pipe Segments ........................................................................................................2081
Hammer, Charles G. 

 

Response of the Cracked Printed-Circuit Boards (PCBs) Subjected to Impulse Shock Loading .......................................................2089
Chen, Yung-Tze; Chen, Steve R. 

 

Impact of Dropped Elements on a Storage Rack ......................................................................................................................................2096
Riera, Francisco; Martí, Joaquín; Mayoral, Felix 

 

Effect of Bending on Overpressurized Isolated Piping During Postulated Accident Condition .........................................................2104
Minichiello, John C.; Al-Shawaf, Taha D.; Katzke, Evan D. 

 



Shaking Table Tests of Reinforced Concrete Beams For Damage Progression Evaluation ................................................................2111
Bairrao, Rogerio; Duque, Joaquim; Chrzanowski, Marcin; Latus, Pawel 

 

Dynamic Analysis of the Control Rod and Fuel Assemblies....................................................................................................................2119
Wang, Jiachun; Cai, Laizhong 

 

Optimization of Design of One Mass Dynamic Vibration Absorber with Stochastic System Parameters.........................................2123
Varpasuo, Pentti 

 

Numerical Simulation Of Piping Vibrations Using Modal Correlation .................................................................................................2131
Smeekes, Paul; Talja, Heli; Saarenheimo, Arja; Haapaniemi, Heikki 

 

Analysis of the Effects of External Detonations on Piping Systems........................................................................................................2139
Roy, Baidya N.; Antaki, George 

 

Evaluation of Fluiddynamic Loads by Means of Strain Gage Measurements ......................................................................................2147
Ferrari, Lucio Dias Batista; Cardoso, Carlos Eduardo Brügger; Stukart, Ricardo N. L. 

 

Impact of Restrained Thermal Expansion on RCS Structural Integrity of Krsko NPP ......................................................................2154
Stok, Boris; Koc, Pino; Halilovic, Miroslav 

 

Identification of the Dynamic Characteristics of Substation Components by Ambient and Free Vibration Tests ..........................2162
Hosseini, Mahmood; Hatami, Meran 

 

Design of Nuclear Facilities Other than NPPs in Relation to External Events .....................................................................................2170
Contri, Paolo; Gurpinar, Aybars; Labbé, Pierre B. 

 

Evaluation of Flow-Induced Vibration of Cruciform Control Rod Guide Tubes Using Numerical Flow Analysis..........................2181
Yamashita, Norimichi; Kawamura, Shinichi; Hagiwara, Tsuyoshi; Saito, Noboru; Moriya, Kumiaki; Fennern, Larry 

 
DIVISION K: SEISMIC ANALYSIS, DESIGN AND QUALIFICATION 
 
Assessment of Seismic Resistance of a Ventilation Stack of a Reactor Building...................................................................................2188

Makovicka, Daniel; Makovicka, Daniel 
 

Development of 3 Dimensional Base Isolation System for Nuclear Power Plants.................................................................................2196
Somaki, Takahiro; Nakatogawa, Tetsundo; Miyamoto, Akinori; Sugiyama, Kouichi; Oyobe, Yoshihisa; Tamachi, Kaoru 

 

The Effect of High Frequently Vertical Ground Motion on Columns of Buildings and a Proposed Vertical Shock 
Absorber ......................................................................................................................................................................................................... N/A

Muraji, Masao; Tachibana, Eizaburo 
 

Estimation of the Magnitudes of Historical Eartnquakes Considering Earthquake Characteristics, Soil Condition 
and Aging of a House .................................................................................................................................................................................... N/A

Seo, Jeong-Moon; Choi, In-Kil; Choun, Young-Sun; Lee, Jong-Rim 
 

Estimating Seismic Response of Freestanding Scaffolding ....................................................................................................................... N/A
Lindley, David W.; Pandya, Dhiren; Khanpour, Abdy 

 

Effect of Viscous Boundries on Seismic Response of Reactor Containment Structure ......................................................................... N/A
Prakash, Suraj; Thakkar, Shashi Kant 

 

Vibration Response of a Three-storied Full-scale Test Building Passively Controlled by Liquid Dampers Sealed by 
Viscoelastic Material ..................................................................................................................................................................................... N/A

Funaki, Naoki; Kang, Jaewoan; Kawamata, Shigeya 
 

Improvement of Accuracy of Seismic-Acceleration Waveforms of Shaking Tables by Compensating for the 
Reaction Force in Real-Time........................................................................................................................................................................ N/A

Horiuchi, Toshihiko; Dozono, Yoshihiro; Konno, Takao 
 

Effect of Modelling of Reactor Internals on Seismic Response of Containment Shell .......................................................................... N/A
Thakkar, Shashi Kant; Prakash, Suraj 

 

Development of Synthetic Design Ground Motion for Tianwan Nuclear Power Plant ......................................................................... N/A
Varpasuo, Pentti 

 

Dynamic Impedance of Foundation on Hard Stratum Overlying Soft Stratum .................................................................................... N/A
Saeki, Tomoya; Fujiwara, Satoshi; Nagano, Masayuki; Miura, Kenji 

 

Present and Future Seismic Safety Guideline for NPPs in Japan ............................................................................................................ N/A
Konno, Takaaki 

 

Study on Maximum Seismic Capacity of In-Line RCS RTDs .................................................................................................................. N/A
Sohn, Yong-Soo; Lee, Dae-Hee; Rhee, Huinam; Sohn, Gap-Heon 

 

Analysis of Response Characteristic of Embedded Sway-Rocking Model.............................................................................................. N/A
Nakamura, Naohiro; Nakamura, Kazuyuki; Ohmiya, Yukio 

 

Nonlinear Earthquake Response Analysis of PWR Reactor Building for Simultaneous Horizontal and Vertical 
Ground Motion .............................................................................................................................................................................................. N/A

Murakami, Yousuke; Tsunashima, Naohiko; Ozaki, Masahiko; Nakano, Tomio; Kambayashi, Atsushi; Onimaru, Sadatomo; 
Nakamura, Naohiro 

 

Response Spectra for Design Purpose of Stiff Structures On Rock Sites................................................................................................ N/A
Nishimura, Isao; Noda, Shizuo; Takahashi, Katsuya; Takemura, Masayuki; Ohno, Susumu; Tohdo, Masanobu; Watanabe, 
Takahide 

 

Dynamics of Transversely Isotropic Layered Soil Ground, Part 1, The Resonant Charactre and Ground Motion of 
Tranversely Isotropic Layered Soil Ground .............................................................................................................................................. N/A

Xue, Songtao; Chen, Rong 
 

Model Test On Dynamic Cross Interaction Of Adjacent Buildings In Nuclear Power Plants - Field Test ........................................ N/A
Naito, Yukio; Yano, Tatsuo; Suzuki, Atsushi; Kurita, Satoshi; Kazama, Motoki 

 

Dynamics of Transversely Isotropic Layered Soil Ground, Part 2, The Boundary Conditions of Transversely 
Isotropic Layered Soil Ground .................................................................................................................................................................... N/A

Chen, Rong; Xue, Songtao 
 



Study of the Dynamic and Earthquake Behavior of Rigid Bodies with or without the Inclusion of Shape Memory 
Alloy Devices .................................................................................................................................................................................................. N/A

Manos, George C.; Demosthenous, Milton; Kourtides, Vladimir 
 

Model Test on Dynamic Cross Interaction of Adjacent Buildings in Nuclear Power Plants - Laboratory Test ................................ N/A
Hirotani, Tsutomu; Yoshida, Kazuhiro; Tamori, Shin'ichiro; Yoshida, Nagayuki; Suzuki, Atsushi 

 

Seismic Safety Evaluation of a Reactor Building under Simultaneous Input of Horizontal and Vertical Earthquake 
Motions ........................................................................................................................................................................................................... N/A

Kuno, Michiya; Tachibana, Atsushi; Motohashi, Shohei; Kontani, Osamu 
 

The Development of Seismic-Isolated APWR Plants ................................................................................................................................ N/A
Tanaka, Toshihiko 

 

Research on Ultimate Behavior of Steel Group Piles Based on Lateral Loading Tests ........................................................................ N/A
Sato, Ryu; Togashi, Katsu; Aoto, Katsuhiro; Ogata, Takanori; Chatani, Fumio 

 

Development of Earthquake Calculations of a Reactor Building over a Period of 25 Years................................................................ N/A
Henkel, Fritz-Otto; Reuchlein, Roland; Bartsch, Reinhard 

 

Simulation of Seismic Waves.......................................................................................................................................................................2204
Wang, Jiachun; Cai, Laizhong 

 

Evaluation of Source, Path and Site Effects by an Inversion of S-wave Spectra ..................................................................................2209
Kurita, Tetsushi; Takahashi, Satoru; Shimada, Masayoshi 

 

Structural Integrity Assessment of HANARO In-Chimney Bracket......................................................................................................2217
Ryu, Jeong-Soo; Yoon, Doo-Byung; Cho, Yeong-Garp; Lee, Jae-Han; Park, Jin-Ho; Wu, Jong-Surp 

 

The Mixed Oxide (MOX) Fuel Fabrication Facility Project ...................................................................................................................2225
McConaghy, John M.; Johnson, James V.; Bradley, Terry L.; Li, Chin T.; Meisenheimer, James K.; Tsai, Nien C. 

 

Soil-Structure Interaction Effects on Seismic Response of ISFSI Slabs.................................................................................................2232
Tsai, Nien C.; Ali, Aejaz; Wong, Calvin Y. 

 

Design Method of Vertical Component Isolation System ........................................................................................................................2240
Kitamura, Seiji; Morishita, Masaki 

 

Mathematical Models for the Seismic Analysis of Civil Structures ........................................................................................................2247
Prates, Carlos Leopoldo Martins; Albano, Ricardo Cavalcante; Mello Junior, Glauco José Tavares 

 

Model Test On Dynamic Cross Interaction Of Adjacent Buildings In Nuclear Power Plants-Overview And Outline 
Of Earthquake Observation In The Field Test .........................................................................................................................................2254

Kitada, Yoshio; Iguchi, Michio; Fukuwa, Nobuo; Kusakabe, Kaoru; Nishikawa, Takao; Shinozaki, Yuzo 
 

Study on the Seismic Response of China Experimental LMFBR including Fluid-Structure Interaction..........................................2262
Lu, Liang; Lu, Xi-lin; Qian, Jiang 

 

Correlation Between Horizontal and Vertical Ground Motions and its Effect on Structural Responses ..........................................2267
Sono, Youichi; Kozuma, Masanori; Ino, Susumu; Ugata, Takeshi 

 

Earthquake Information and Immediate Damage Estimation System ..................................................................................................2275
Kashiwazaki, Takuya; Ishida, Tomoaki; Uetake, Tomiichi; Tanaka, Hideo; Mashimo, Mitsugu; Watanabe, Shuji 

 

Seismic Adequacy of VVER-Type Equipment- Review of Experience ..................................................................................................2283
Masopust, Rudolf 

 

Research on Streamlining Seismic Safety Evaluation of Underground Reinforced Concrete Duct-Type Structures 
in Nuclear Power Stations - Part-1. Scope, Objectives and Major Results of the Research ................................................................2291

Aoyagi, Yukio; Kanazu, Tsutomu; Endoh, Tatsumi; Okaichi, Akihiro 
 

Research on Streamlining Seismic Safety Evaluation of Underground Reinforced Concrete Duct-Type Structures 
in Nuclear Power Stations. - Part-2. Experimental Aspects of Laminar Shear Sand Box Excitation Tests with 
Embedded RC Models .................................................................................................................................................................................2299

Ohtomo, Keizo; Suehiro, Toshio; Kawai, Tadashi; Kanaya, Kensei 
 

Research on Streamlining Seismic Safety Evaluation of Underground Reinforced Concrete Duct-Type Structures 
in Nuclear Power Stations - Part-3. Analytical Simulation by RC Macro-model and Simple Soil-Model.........................................2307

Matsui, Jun; Ohtomo, Keizo; Kawai, Tadashi; Okaichi, Akihiro 
 

Research on Streamlining Seismic Safety Evaluation of Underground Reinforced Concrete Duct-Type Structures 
in Nuclear Power Stations - Part-4. Analytical Simulation by Sophisticated RC Micro-model and Simple Soil 
Model .............................................................................................................................................................................................................2315

Matsuo, Toyofumi; Ohtomo, Keizo; Matsui, Jun; Okaichi, Akihiro 
 

"KHONSAR-" A New, Replaceable, High Energy Dissipating, Beam-to-Column Connection for Skeletal 
Structures ......................................................................................................................................................................................................2323

Khonsari, Seyed Vahid; England, George Lesley; Parvinnia, Mohammad Hossein 
 

Aseismic Design of Structure-Equipment Systems Using Variable Frequency Pendulum Isolator ...................................................2330
Sinha, Ravi; Murnal, Pranesh 

 

Research on Streamlining Seismic Safety Evaluation of Underground Reinforced Concrete Duct-Type Structures 
in Nuclear Power Stations - Part-6. Verification of Ultimate Load and Ductility Capacities of RC Ducts .......................................2338

Miyagawa, Yoshinori; Matsumoto, Toshikatsu; Aoyagi, Yukio; Kanaya, Kensei 
 

Research for Elasto-plastic Deformation of Piping System Under Seismic Condition with Elasto-plastic FE 
Analysis Program .........................................................................................................................................................................................2346

Iriki, Nobuyoshi; Hisada, Toshiaki; Watanabe, Hiroshi; Nakatogawa, Tetsundo; Oketani, Koichiro 
 

Seismic Evaluation of Existing Nuclear Facility using Non linear Modelling .......................................................................................2354
Combescure, Didier; Sollogoub, Pierre; Jeanvoine, E.; Politopoulos, I. 

 

Rockikng Response of Unanchored Body to Base Excitation..................................................................................................................2363
Aydin, Kamil; Tung, C.C. David 

 

Soil-Structure Interaction Modeling and Structural Response for Leningrad NPP Reactor Building ..............................................2371
Varpasuo, Pentti; Junttila, Kirsi 

 



Enhanced Seismic Criteria for Piping........................................................................................................................................................2379
Touboul, Francoise; Blay, Nadine; Sollogoub, Pierre 

 

Main Features and Conclusions of the 1999 International Post-SMiRT Conference Seminar on Seismic Isolation, 
Passive Energy Dissipation and Active Control of Vibrations of Structures.........................................................................................2387

Martelli, Alessandrol Forni, Massimo; Koh, Hyun Min 
 

R&D in Progress at ENEA on the Innovative Anti-seismic Techniques, with Particular Attention to the Industrial 
Plants..............................................................................................................................................................................................................2395

Martelli, Alessandro; Forni, Massimo; Poggianti, Alessandro; Spadoni, Bruno 
 

Impedance Analysis of A Foundation Supported on A Sloping Layered Soil .......................................................................................2403
Ikeda, Yoshio; Tajimi, Hiroshi 

 

Research on Streamlining Seismic Safety Evaluation of Underground Reinforced Concrete Duct-Type Structures 
in Nuclear Power Plant Stations - Part-5. Analytical Simulation by Sophisticated Effective Stress Soil Model and 
Simple RC Macro-model .............................................................................................................................................................................2411

Kanatani, Mamoru; Kawai, Tadashi; Matsui, Jun; Okaichi, Akihiro 
 

Soil-Structure Interaction Analysis Of RBMK-1000 MW Type NPP For Seismic Event....................................................................2419
Jordanov, Marin; Karparov, Krasimir Todorov; Asfura, Alejandro P. 

 

Degradation Effects on Soil Column and SSI Frequencies ......................................................................................................................2427
Miller, Charles A.; Costantino, Carl J.; Graves, III, Herman L. 

 

Reducing the Sizes of Non-linear Impacting Models in Seismic Response Calculations for Graphite Moderated 
Reactors .........................................................................................................................................................................................................2435

Norman, Keith; Steer, Alan 
 

Multi-dimensional Non-linear Response of Steel Frame Structures under Multi-dimensional Ground Motions ............................2443
Murakami, Yousuke; Tsunashima, Naohiko; Maeda, Noboru; Endo, Manabu; Maeno, Hitoshi 

 

Slip Phenomena by Occurrence of Air Film Between Tank and Basement ..........................................................................................2451
Takada, Hajime; Ueno, Hiromasa; Matsuura, Yoshifusa; Shibata, Heki 

 

Seismic Response Analysis of Complex Steel Structures .........................................................................................................................2457
Lee, George C.; Rzhevsky, Vladimir A.; Tong, Mai; Wang, Jin 

 

Modelling of Floor Slabs in Dynamic Analysis .........................................................................................................................................2465
Subramanian, K.V.; Sudarsan, R.P. 

 

Assessment of the Relevance of Displacement-Based Design Methods/Criteria to Nuclear Plant Structures...................................2473
Hofmayer, Charles H.; Miller, Charles A.; Wang, Yung; Costello, James F. 

 

Identification of Free-Field Soil Properties Using NUPEC Recorded Ground Motions ......................................................................2481
Xu, J.; Costantino, Carl J.; Hofmayer, Charles H.; Murphy, Andrew J.; Chokshi, Nilesh; Kitada, Yoshio 

 

A Benchmark Program for Evaluation of Methods For Computing Seismic Response of Coupled Building-
Piping/Equipment With Non-Classical Damping .....................................................................................................................................2489

Xu, J.; DeGrassi, Giuliano; Chokshi, Nilesh 
 

Seismic Qualification of Secondary Devices for Differential Pressure Transmitters Used In- Wwer-440 Reactors at 
Kozloduy NPP ...............................................................................................................................................................................................2497

Spassov, Pavel L.; Ganchev, Ognjan; Illescas, Antoni; Patarozliev, Bojcho Kirilov; Ouroutchev, Vladimir 
 

A Simple Scheme of Time History Response Analysis with Dynamic Stiffness Depending Strongly on Frequencies ......................2504
Shimomura, Yukio; Ikeda, Yoshio 

 

Seismic Tests of a Pile-Supported Structure in Liquefiable Sand Using Large-Scale Blast Excitation .............................................2512
Kamijho, Naotaka; Saito, Hideaki; Kusama, Kazuhiro; Kontani, Osamu; Nigbor, Robert 

 

Simulation Analyses of Seismic Tests of a Pile-Supported Structure in Liquefiable Sand Using Large-Scale Blast 
Excitation.......................................................................................................................................................................................................2520

Kontani, Osamu; Tanaka, Hideo; Ishida, Tomoaki; Miyamoto, Yuji; Koyamada, Kohji 
 

Dynamic Behaviour of Piping Section Equipped by Energy Dissipator ................................................................................................2528
Cesari, Franco G.; Battistella, Paolo; Sindaco, Francesco; Bezerra, Luciano/Mendes 

 

Modal Vibration Response Behavior of Multi-Span Tube Array with Two Different Support Designs ...........................................2536
Haslinger, Karl H. 

 

A Fundamental Study on Dynamic Cross Interaction of Adjacent Structures Supported on Pile Foundations ..............................2544
Shimomura, Yukio; Oshima, Kaiji; Ikeda, Yoshi; Kondo, Ryuji; Nakanishi, Mistukazu; Adachi, Hiromi 

 

Seismic Proving Test of Heavy Component with Energy Absorbing Supports - Status of Seismic Proving Test and 
Test Results ...................................................................................................................................................................................................2552

Kuroda, K.; Abe, Hiroshi; Iwatsubo, T.; Konno, M.; Sasaki, Youichi; Tai, K.; Sumiya, H. 
 

Validation of Deconvolution Methodology for SSI Analyses...................................................................................................................2560
Bhatt, Jagdish; Mertz, Gregory; Loceff, Frederick 

 

Dynamic Simulation of Seismic Excitation on Dipping Faults: The Importance of the Dynamic Source Effects on 
Strong Ground Motion Prediction..............................................................................................................................................................2568

Dalguer, Luis Angel; Riera, Jorge Daniel; Irikura, Kojiro 
 

Numerical Study of the Effect of Explosive Sources Near the Ground Surface: Crater Formation ..................................................2575
Iturrioz, Ignacio; Riera, Jorge D. 

 

Uniformly Probable Design Response Spectra..........................................................................................................................................2583
Diniz, Andreia; Roehl, João Luis 

 
VOLUME 4 

 
Seismic Qualification Testing of Concrete Expansion Anchors to Nuclear Standards ........................................................................2590

Aziz, Tarek S.; Ghobarah, A. 
 



Methodology for Prediction of Sliding and Rocking of Rigid Bodies Using Fast Non-Linear Analysis (FNA) 
Formulation...................................................................................................................................................................................................2598

Esfandiari, Sohrab; Kennedy, Robert P.; Manrique, Miguel; Grubb, Robert 
 

Analysis of Confinement Effects for in Water Seismic Tests on PWR Fuel Assemblies ......................................................................2606
Broc, Daniel; Queval, Jean Claude; Rigaudeau, Jean; Viallet, Emmanuel 

 

Substructuring as a Tool for Design of Floor Slabs ..................................................................................................................................2614
Subramanian, K.V.; Bavare, M.S.; Mapari, H.A; Verma, U. S. P.; Shrivastava, Arvind; Rao, N. Madhusudana 

 

Seismic Tests of Interacting Scale one Fuel Assemblies on Shaking Table............................................................................................2620
Queval, Jean Claude; Broc, Daniel; Rigaudeau, Jean; Viallet, Emmanuel 

 

Predictive Active Control of Single Mode Response of Building Frames Using ANN..........................................................................2628
Rao, M. Mallikharjuna; Datta, Tushar Kanti 

 

Sensitivity Analysis of Actively Controlled Buildings Under Seismic Excitation .................................................................................2636
Bhardwaj, Munish Kumar; Datta, Tushar Kanti 

 

French Operating NPP Design Floor Response Spectra : Margins Related to Soil-Structure Interaction........................................2644
Vallat, Stéphane; Nazé, Pierre-Alain; Duval, Claude 

 

Quantification of Margins In Soil Structure Interaction. Effect of Incoherency of Input Signal .......................................................2652
Sollogoub, Pierre; Rabenand, Jean-Christophe; Vallat, Stéphane; Duval, Claude; Wang, F. 

 

Power Spectra Based Seismic Structural Response Using Cross Correlated Free-Field Earthquake Motions ................................2659
Simos, Nikolaos; Philippacopoulos, Aristodimos; Papandreou, Dimitri 

 

Impedance Function Calculations for Saturated Layered Soils..............................................................................................................2666
Simos, Nikolaos; Philippacopoulos, Aristodimos; Papandreou, Dimitri; Krutzik, Norbert J.; Schutz, W. 

 

Numerical Simulation of Stick-slip Motion ...............................................................................................................................................2674
Penaloza, Felipe Gustavo de Souza; Brito, José Luís Vital de; Doz, Graciela Nora 

 

A Experimental Study on Seismic Damage Indicator Considering CAV Concept ...............................................................................2681
Lee, Jong-Rim; Lee, Sang-Hoon 

 

Effects of Lead Plug in Lead Rubber Bearings on Seismic Test Responses for an Isolated Test Structure ......................................2689
Yoo, Bong; Lee, Jae-Ham; Koo, Gyeong-Hoi 

 

A Sensitivity Investigation upon the Dynamic Structural Response of a Nuclear Plant on Aseismic Isolating 
Devices ...........................................................................................................................................................................................................2696

Micheli, Igli; Colaiuda, A. 
 

Effects of Seismic Protecting Devices for Polar Crane.............................................................................................................................2708
Lebailly, Patrick; Revaud, Daniel 

 

Improvement on Residual Rigid Response Approach of Coupled System Analysis.............................................................................2716
Zhao, Jun 

 

Vibration Control of Irregular Building-MTMD Systems Considering Soil-Structure Interaction Effect .......................................2724
Lin, Chi-Chang; Wang, Jer-Fu 

 

Product Specification and Mechanical Properties of Chinese Rubber Bearings ..................................................................................2732
Liu, Wenguang; Zhou, Fulin; Sun, Feng; Huo, Da; Yan, Weiming 

 

World's Largest Shaking Table Takes Shapes in Japan (The 2nd Report) ............................................................................................2740
Ohtani, Keiichi; Ogawa, Nobuyuki; Katayama, Tsuneo; Shibata, Heki; Nakagawa, Osamu 

 

Structural Qualification of High Density Fuel Storage Racks ................................................................................................................2748
Blumer, Urs R.; Luethi, Peter; Klaui, Erich 

 

De-coupling Criteria with Respect to Structural Response of a Nuclear Power Plant Structure .......................................................2754
Prabhakar, Gundlapalli; Verma, U. S. P.; Warudkar, A.S. 

 

Dynamic Analysis of Nonproportional Damping Structural Systems Time and Frequency-Domain Methods ................................2762
Venancio-Filho, Fernando; Wang, Yung K.; Lin, Feng B; Claret, Antonio Maria; Ferreira, Walnorio 

 

Seismic Response of SDOF Primary - SDOF Secondary System: Effect of Uncertainty in the Primary System 
Frequency ......................................................................................................................................................................................................2770

Choi, Byounghoan; Gupta, Abhinav 
 

Newmark's Formula for Estimating Sliding Displacement of an Unanchored Body Subjected to Earthquake 
Excitation.......................................................................................................................................................................................................2777

Choi, Byounghoan; Tung, C.C. David 
 

An Experimental and Analytical Investigation of the Sliding Behavior of Unanchored Structures ..................................................2785
Warren, Brandon Taylor; Matzen, Vernon C. 

 

Predicting the Structural Response of Free-Standing Spent Fuel Storage Casks Under Seismic Events ..........................................2792
Singh, K.P.; Soler, Alan I.; Smith, Mark 

 

Improved Approach for Obtaining Rotational Components of Seismic Motion ..................................................................................2813
Li, Hongnan; Sun, Liye; Wang, Suyan 

 

Force Reduction Factors for the Seismic Evaluation of Nuclear Structures .........................................................................................2821
Mertz, Gregory; Houston, Thomas W. 

 

INCABS: A Computer Program for Evaluating Incabinet Spectra .......................................................................................................2829
Yang, Jiangfeng; Gupta, Abhinav 

 

Seismic Response of Lead-and Lead-Bismuth-Cooler-Reactor Vessels .................................................................................................2837
Buongiorno, Jacopo; Hawkes, Brian D. 

 
DIVISION L 
 
Seismic Response of Statistically Varied Soil Column Profiles for SSI Analyses..................................................................................2845

Rieck, Peter J.; Houston, Thomas W. 
 



Influences of the Dynamic Strain Aging on the J-R Fracture Characteristics of the Ferritic Steels for Reactor 
Coolant Piping System .................................................................................................................................................................................2852

Kim, Kook-Chu; Kim, Jeong-Ta; Suk, Jin-Ik; Sung, Un-Hak; Kwon, Hee-Kyung 
 

Assessment of Structural Integrity of PFBR - Core Support Structure ................................................................................................2860
Chellapandi, P.; Balasubramaniyan, V.; Chetal, S.C.; Bhoje, S.B. 

 

An Efficient Solution Algorithm for Fast Transient Fluid Structure Interaction Analysis with Two Phase Fluid 
Element in an ALE Code .............................................................................................................................................................................2868

Chellapandi, P.; Chetal, S.C.; Bhoje, S.B. 
 

Fatigue Strength Reduction Factor of Partial Penetration Weldments for ITER Vacuum Vessel.....................................................2876
Nishi, Hiroshi; Eto, Motokuni; Tachibana, Katsumi; Nakahira, Masataka 

 

Seismic Behavior of LMFBR Reactor Cores. The SYMPHONY Program ...........................................................................................2884
Broc, Daniel 

 

Hydrogen Detonation Analysis for a PWR Containment Vessel ............................................................................................................2892
Kajimoto, Mitsuhiro; Nagayoshi, Takuji; Tanaka, Nobuo; Kawabata, Osamu 

 

Evaluation on a Containment Failure Frequency Considered Mitigation Accident Managements for a Japanese 
PWR Plant.....................................................................................................................................................................................................2900

Kawabata, Osamu; Tanaka, Nobuo; Kajimoto, Mitsuhiro 
 

Analysis of Hydrogen Behavior in a PWR Containment Vessel under Spray Operations ..................................................................2908
Kawabata, Osamu; Nagayoshi, Takuji; ; Kajimoto, Mitsuhiro; Ishida, Naoyuki; Tanaka, Nobuo 

 

Effect of Heat Removal from Debris on Lower Head Integrity ..............................................................................................................2916
Kim, Yong-Hoon; Suh, Kune Y.; Lee, Un Chul 

 

Importance of Using Proper Crack Morphology Parameters for Leak-rate Analyses in LBB Evaluations .....................................2924
Rudland, D.; Scott. P.; Wilkowski, G. 

 

Snap-through-type Nonlinear Creep-Buckling of a Shallow Sinusoidal Shell ......................................................................................2929
Plavnik, Natalia; Bargmann, Heinz W. 

 
DIVISION M: STRUCTURAL RELIABILITY AND PROBABILISTIC SAFETY ASSESSMENT (PSA) 
 
A Worthy Note Issue in Fatigue Reliability Analysis and PSA: The Random Cyclic Stress-Strain Responses of a 
NPP Material.................................................................................................................................................................................................2937

Zhao, Y. X.; Gao, Q.; Wang, J.N. 
 

Statistical Investigation of the Fatigue Lives of 1Cr18Ni9Ti Stainless Steel Pipe-Weld Metal Under Temperature of 
240 Degree C .................................................................................................................................................................................................2945

Gu, Fangyu; Zhao, Y. X.; Gao, Q. 
 

Probabilistic Fracture Mechanics Assessment of BWR Control Rod Drive Penetrations ...................................................................2953
Manahan Sr., Michael P.; Stonesifer, R.B. 

 

Seismic Upgrading of the Turbine Hall And Electric Building Of Unit 5/6 KOZLODUY NPP .........................................................2961
Varbanov, Georgi Ivanov; Kostov, Marin; Kaneva, Antoaneta; Krutzik, Norbert J. 

 

Seismic Evaluation of Containment Shell - WWER-1000 Type Reactor Building ...............................................................................2969
Kostov, Marin; Stefanov, Dimitar; Koleva, Nikolina; Krutzik, Norbert J. 

 

Development of a National Standard on External Event PRA................................................................................................................2975
Budnitz, Robert J.; Chokshi, Nilesh; Henries, William; Ravindra, Mayasandra K.; Stevenson, J.D.; Yee, Torrey 

 

Derivation of Seismic Risk Estimates from Seismic Margin Assessments .............................................................................................2979
Ravindra, Mayasandra K.; Budnitz, Robert J 

 

Probabilistic Assessment of the Liquefaction Potential of Watersaturated Sands ...............................................................................2984
Petrov, Yasen; Kostov, Marin 

 

Safety Analysis of Ulchin Nuclear Power Plant Against Tsunami..........................................................................................................2991
Jin, So-Beom; Cho, Yong-Sik; Choi, Kang-Ryong 

 

Effect of Dispersion of Seismic Load on Integrity of Nuclear Power Plant Piping ...............................................................................2998
Machida, Hideo 

 

Significance of Level of Stress in Pipe on Risk-Informed Inservice Inspection ....................................................................................3006
Shah, Nitin J.; Pak, James C.; Dwivedy, Keshab K. 

 

Probabilistic Seismic Stability Analysis For The Ground Of Quaternary Deposits .............................................................................3014
Hirose, Jiro; Muramatsu, Ke; Kanda, Shigeru; Tomishima, Seiji; Takeda, Masatoshi 

 

Seismic SSA in the Course of a PSU in Germany .....................................................................................................................................3022
Breuer, Winfried; Henkel, Fritz-Otto; Schalk, Manfred; Kennerknecht, Helmut 

 

Development of an Analytical Model for Local Hydrogen Behavior Analysis in NPP Containment .................................................3027
Lee, Un-Jang; Choi, Yong-seog; Park, Goon-Cherl 

 

Seismic Hazard and Ground Motion for Leningrad NPP Site ................................................................................................................3035
Varpasuo, Pentti; Saari, Jouni; Nikkari, Yrjö 

 

Analysis of Nuclear Power Plants Involving Failure-Correlation of Subsystems Caused by Earthquake ........................................3043
Zhang, Tieling; Long, Wei; Sato, Yoshinobu 

 

Evaluation of the Probability of Crack Initiation and Crack Instability for a Pipe with a Semi-elliptical Crack ............................3051
Hornet, Patrick; Le Delliou, Patrick 

 

Seismic IPEEE Insights and Their Use in Risk-Informed Applications ................................................................................................3059
Hardy, Greg S.; Kassawara, Robert P.; Tong, Wen H. 

 

Seismic Evaluation, Analysis and Upgrading of Structures of Bohunice V1 NPP ................................................................................3066
Rashkov, Krassimir; Grief, Thomas; Schlund, Herbert; Kuzma, Jozef 

 



Living PSA and PSA Applications for Optimization of Power Plant Operation ..................................................................................3072
Gessler, Adelbert; Götz, Karl 

 

Risk-Informed Prioritization of Seismic Upgrades Based on Approximate PSA .................................................................................3079
Lötman, Jan; Merz, Kelvin; Roche, Thomas R.; Sandstedt, Johan; Wakefield, Donald 

 

Earthquake Loss Estimation Methodology for Prioritizing Seismic Mitigation at Federally Owned Facilties ................................3085
Tripathi, Bhasker Bob P. 

 

Earthquake Response Analysis of NPP Buildings with Reactor WWER 440 Including Site Effects .................................................3092
Králik, Juraj; Simonovic, Miroslav 

 

Seismic Re-evaluation of Existing Nuclear Power Plants, An Introduction to an IAEA Safety Report.............................................3100
Labbé, Pierre B.; Contri, Paolo 

 

Evaluation of the Reliability of Cold Piping Designed to ASME Boiler and Pressure Vessel Code Allowables as a 
Basis for Risk Informed Design ..................................................................................................................................................................3106

Stevenson, John D. 
 

Seismic Reliability Evaluation of Electrical Power Transmission Systems and its Effect on Core Damage 
Frequency ......................................................................................................................................................................................................3111

Oikawa, Tetsukuni; Fukushima, Sei'ichiro; Takase, Hidekazu; Uchiyama, Tomoaki; Muramatsu, Ken 
 

PFM Analysis of Embedded Crack in RPV...............................................................................................................................................3119
Kanto, Yasuhiro; Yagawa, Genki 

 

Recent Research Activity of Probabilistic Fracture Mechanics for Nuclear Structural Components in Japan ...............................3127
Yagawa, Genki; Kanto, Yasuhiro; Yoshimura, Shinobu; Shibata, Katsuyuki 

 

Seismic Evaluation and Upgrading of Pump House Buildings of Units 5&6 at Kozloduy NPP..........................................................3135
Jordanov, Marin; Marinov, Marin G.; Krutzik, Norbert J.; Schuetz, Werner; Karparov, Krasimir Todorov; Kapsazov, Roman R.; 
Georgiev, Stainslav 

 

Ultimate Capacity of Expansion Bellows in a BWR Containment .........................................................................................................3143
San-Vicente, Jose-Luis; Beltrán, Francisco; Martí, Joaquín 

 

Probabilistic Assessment of NPP Building Structures Strength Under Aircraft Impact .....................................................................3149
Birbraer, Adolf N.; Roleder, Alexander J.; Arhipov, Sergey B. 

 

Probabilistic Assessment of NPP Building Vibrations Caused By Aircraft Impact .............................................................................3157
Birbraer, Adolf N.; Roleder, Alexander J.; Arhipov, Sergey B. 

 

Earthquake Induced Damage Quantification and Damage State Evaluation by Fragility And Vulnerability Models....................3164
Vulpe, Adrian; Carausu, Alexandru; Vulpe, George Emanuel 

 

Re-Qualification of the Main Stream Line of a NPP with More Detailed Analysis of Seismic Loads and Responses......................3172
Revesz, Zsolt 

 

Reliability Analysis of Building Frames for Seismic Forces ....................................................................................................................3177
Naqvi, T.; Datta, Tushar Kanti; Ramana, G.V. 

 

Using PRA Information to Identify Changes in Nuclear Reactor Safety Regulations .........................................................................3185
Thadani, Ashok C.; King, Thomas L.; Cunningham, Mark A., Drouin, Mary T. 

 

Updating Fuzzy Models for Seismic Risk Assessment..............................................................................................................................3191
Carausu, Alexandru; Vulpe, Adrian 

 

PSA Depending Variable Seismic Allowable Stress .................................................................................................................................3199
Shibata, Heki 

 

An Improved Probabilistic Fracture Mechanics Model for Pressurized Thermal Shock....................................................................3206
Dickson, Terry L.; Williams, Paul T.; Bass, B.Richard 

 

Critical Heating Times of Equipment Exposed to Fire Temperatures...................................................................................................3214
Keski-Rahkonen, Olavi.; Bjorkman, Jouni 

 

Acute Effects of Smoke From Fires on Performance of Control Electronics in NPPs .........................................................................3221
Mangs, John; Keski-Rahkonen, Olavi 

 

Shakedown and Limit Reliability-Based Design .......................................................................................................................................3229
Siemaszko, Andrzej; Bielawski, Grzegorz; Knabel, Jaroslaw 

 

Stochastic Analysis of Wind and Snow Loads in Load Combination.....................................................................................................3237
Varpasuo, Pentti 

 

Reliability Analysis of Projectile Penetration Into Geological Targets ..................................................................................................3245
Siddiqui, Nadeem Ahsan; Abbas, Hassan 

 

Seismic Vulnerability and Fragility Formats in Damage Risk Assessment of RC Structures.............................................................3253
Robu, Constantin; Vulpe, Adrian; Carausu, Alexandru 

 

An Application of Probabilistic Risk Assessment in the Risk Based Regulation World. A Case Study: Evaluation of 
Babcock & Wilcox Generic Emergency Operating Procedures for Steam Generator Tube Rupture Events ..................................3261

Khericha, Soli.; Ellison, Phillip 
 

Towards Risk-Informed Assessment of Piping Hazards..........................................................................................................................3270
Billington, Antony J.; Monette, Philippe R.; Balkey, Kenneth R.; Boggess, Cheryl; Closky, Nancy; Haessler, Richard 

 

Steam Generator Tube Integrity Assessment Using a Probabilistic Approach ....................................................................................3277
Maneschy, Eduardo; Rodrigues, Paulo 

 

Risk-Consistent Seismic Design of Nuclear Facilities...............................................................................................................................3284
Hadjian, Asadour H. 

 
DIVISION O: OPERATION, INSPECTION AND MAINTENANCE 
 
The Operation, Inspection and Maintenance of Nuclear Power Plants (OIMNPP) .............................................................................3292

Agbormbai, James Tataw 
 



Grain/Pore Microstructure-Based Evaluation Method For Variation Of Mechanical Property Of Graphite 
Components in the HTGR ...........................................................................................................................................................................3298

Shibata, Taiju; Ishihara, Masahiro 
 

An In-Tube Radar for Detecting Defects in Thin-Walled Metal Tubes .................................................................................................3306
Nassersharif, Bahram; Caffey, Thurlow W. H.; Jedlicka, Russell P.; Garcia, Gabe V.; Hensel, Edward C.; Barley, Sean T.; Rede, 
E. A. 

 

Life Cycle Management (LCM) Planning for Main Condensers and Isolation Valves ........................................................................3314
Gregor, Frank E.; Sliter, George E.; Bennett, Alexander L.; Dingler, Maurice E.; Lehnert, Daniel F. 

 

Nondestructive Monitoring Technique Based on Electrical Resistivity for Moisture Condition in Containment 
Structures ......................................................................................................................................................................................................3326

Shekarchi Zadeh, Mohammad; Debicki, Gérard; Billard, Yvan; Briot, Robert 
 

Scanprint: Inspection and Maintenance Computer Program for Structures........................................................................................3332
Stubler, Jerome; Le Bis, Eric; Le Diouron, Thomas 

 

UPUS - Ultrasonic Load Measurment for Prestressing Bars ..................................................................................................................3339
Basile, Bernard; Le Bis, Eric; Lancia, Bruno 

 

Evaluation of Gap between Reactor Coolant System Piping and Pipe Whip Restraints .....................................................................3343
Yang, Jun Suk; Kim, Bum-Nyun; Hong, Sung-Yul; Lee, Dae-Hee; Lee, Kwang-Woo 

 

Magnetic Diagnosis Of Iron-Based Materials And Their Monte-Carlo Simulations ...........................................................................3350
Yamada, Koji; Isobe, Yoshihiro; Yamaguchi, Katsuhiko 

 

Process Data Validation in CCGT and Nuclear Power Plants ................................................................................................................3358
Jansky, Josef; Langenstein, Magnus 

 

Equipment Operation Without Failures for Fourth Generation U.S. Reactors....................................................................................3366
Jarrell, Donald B.; Bond, Leonard J. 

 

General Concept for the Integrity of Pressurized Components ..............................................................................................................3374
Roos, Eberhard; Herter, Karl-Hein; Otremba, Frank; Metzner, Klaus-Jürgen 

 

Requirements for In-Service Monitoring of Failure Mechanisms ..........................................................................................................3386
Schoeckle, Friedrich; Bartonicek, Jaroslav; Kockelmann, Hans; Kohlpaintner, Willibald 

 

High Temperature Strain Measurements using Welded Strain Gages ..................................................................................................3392
Rabello, Emerson Giovani; Gomes, Paulo de Tarso Vida; Mansur, Tanius Rodrigues 

 

Using Magnetoelastic Testing for Mechanical Stresses Evaluation in Structural Components ..........................................................3398
da Silva Júnior, Silvério Ferreira; Cruz, Julio Ricardo Barreto 

 

Development of the Web-based Integrated Operations and Maintenance Management System Using Three-
Dimensional Virtual Reality ........................................................................................................................................................................3403

Kim, Hyung-Jin; Chang, Tae-Hee; Song, Jae-Oh 
 

Design and Performance Test of the HANARO In-pile Creep Measuring Machine ............................................................................3411
Kang, Young-Hwan; Kim, Bong-Gu; Choi, Yong 

 

Application of the Potential Drop Method for In-Service Monitoring Of Indications for Crack Initiation or Crack 
Propagation - Fundamental Principles and Practical Application .........................................................................................................3416

Hofstötter, Peter; Keller, Hans-Peter 
 

Performance Assessment and Reinstatement of Vibrating Wire Strain Gauges in Nuclear Power Plant Structures......................3424
Smith, Leslie M.; Brodt, G.L.; Stafford, B. 

 

International Developments in the Field of Civil Engineering Instrumentation for Nuclear Power Plants ......................................3432
Smith, Leslie M.; de Marneffe, L.; Mathet, Eric; Contri, Paolo 

 

Application of the Leak Flow Rate Calculation Program FLORA to Real Cracks in Piping .............................................................3441
Herbst, Oliver; Huber, Norbert; Kastner, Wolfgang 

 

Detection of Steel Bars and Interal Defect Inside Concrete Using Non-Destructive Test Equipment................................................3449
Woo, Sang-Kyun; Song, Young-Chul; Lee, Sang-Kuen; Rhim, Hong-Chul 

 
VOLUME 5 

 
Inspection of Containment Structures in the U.S.A .................................................................................................................................3457

Ashar, Hansraj 
 

Non Destructive Testing and In Service Inspection Activities Related to the Tacis and Phare Programmes ...................................3463
Bièth, Michel; Monjaret, J.L. 

 

SMAW Temperbead Weld Repair Without Grinding .............................................................................................................................3469
Gandy, David; Smith, Richard; Lau, Ming 

 

Leak Tests at Real Bolted Flange Joints - Verification of Gasket Characteristics Determined with Standardized 
Test Procedures ............................................................................................................................................................................................3474

Jastrow, Roy; Martens, Eckhard; Mayer, Oliver 

 
DIVISION P: SEVERE ACCIDENT MANAGEMENT AND STRUCTURAL EVALUATION 
 
MAAP4 Prediction of the DCH Integral Effects Tests.............................................................................................................................3481

Luangdilok, Wison; Henry, Robert E. 
 

Simulation of Scaled Vessel Failure Experiments and Investigation of a Possible Vessel Support Against Failure.........................3493
Willschuetz, Hans-George; Altstadt, Eberhard; Karbojian, Aram; Sehgal, Bal Raj; Theerthan, Ananda; Weiss, Frank-Peter 

 



Limit Strains for Severe Accident Conditions, Description of an European Research Program and First Results .........................3501
Krieg, R.; Aktaa, J.; Diegele, E.; Dolensky, B.; Jordan, T.; Malmberg, T.; Messemer, G.; Plitz, H.; Rieger, H.; Schmitt, R.; Julisch, 
P.; Kalkhof, D.; Talja, M.; Solomos, G.; Aifantis, E.; Cizelj, L.; Caroli, C.; Fokkens, J.; Bhandari, S.B.; Veron, P.; Trauth, M.; 
Kieselbach, R. 

 

Experiments on Melt-Coolant Interaction Processes, including Steam Explosions..............................................................................3509
Albrecht, Giancarlo; Cherdron, Wolfgang; Imke, U.; Jacobs, H.; Kaiser, A; Schütz, Wolfgang; Will, Helmut 

 

FOREVER Experiments On Thermal And Mechanical Behaviour Of Reactor Pressure Vessel During A Severe 
Accident. The EC-FOREVER-1 Test .........................................................................................................................................................3521

Theerthan, Ananda; Karbojian, Aram; Sehgal, Bal Raj 
 

Modeling Recovery Actions for Level II Analyses ....................................................................................................................................3533
Hultqvist, Goran; Agrenius, Lennart; Henry, Robert E.; Berger, William E. 

 

Containment Protection During Severe Accidents ...................................................................................................................................3539
Dubik, Henrik; Jonsson, Ola; Augustsson, Thomas; Englund, Lars; Agrenius, Lennart; Henry, Robert E.; Berger, William E. 

 

Eu Research On Severe Accident Management: Results of the 4-th and Prospects for the 5-th Euratom 
Framework Programme ..............................................................................................................................................................................3544

Van Goethem, Georges; Zurita, A.; Bermejo, J. Martin; Lemaître, P. 
 

Effects of Mechanical Design Measures for the EPR Melt Retention Concept .....................................................................................3552
Bittermann, Dietmar; Fischer, Manfred 

 

Estimation of Integrity of Shear Key and Reactor Vessel During a Core Melting Accident ...............................................................3561
Kim, Chan-Soo; Suh, Kune Y.; Lee, Un Chul 

 

Thermal and Mechanical Margin to Failure of Lower Head with COASISO During a Severe Accident .........................................3569
Kim, Chan-Soo; Suh, Kune Y.; Lee, Un Chul 

 

Experimental Simulation of Melt Dispersion at Low Pressure in an Annular Cavity .........................................................................3577
Gargallo, Mireia; Meyer, Leonhard 

 

Steam Explosion Experiments in the "Test for Real cOrium Interaction with Water (TROI)" Program ........................................3586
Park, I.K.; Chang, Y.J.; Shin, Y.S.; Kim, C.H.; Min, B.T.; Hong, S.W.; Song, J. H.; Kim, H.D. 

 

Design of Catalytic Recombiners for Effective and Safe Hydrogen Removal from Containments of Pressurized 
Water Reactors .............................................................................................................................................................................................3595

Broeckerhoff, Peter; Reinecke, Ernst-Arndt 
 

CANDU-Specific Severe Core Damage Accident Experiments in Support of Level 2 PSA.................................................................3603
Mathew, P. Mani; Kupferschmidt, Bill; Snell, Victor; Bonechi, Massimo 

 
DIVISION S: ADVANCED REACTORS 
 
The Optimal Design for SMART Reactor Cover......................................................................................................................................3611

Kim, Kang Soo; Kim, Tae Wan; Jeong, Kyeong Hoon; Lee, Gyu Mahn; Park, Keun-Bae 
 

An Evaluation of Korean Next Generation Reactor Pressure Vessel Neutron Fluence by Monte Carlo Simulations .....................3618
Kim, Jong Kyung; Shin, Chang Ho; Park, Sung-Ho; Park, Goon-Cherl; Lee, Jae-Hun 

 

Feasibility Studies on Commercialized Fast Breeder Reactor System (2) Gas-Cooled High Temperature FBR .............................3626
Kiso, Yoshihiro; Kobayashi, Jun; Kida, Masanari; Nomura, Masashi; Ichimiya, Masakazu 

 

Feasibility Studies on Commercialized Fast Breeder Reactor System (3) - HLMC Fast Reactor ......................................................3634
Mihara, Takatsugu; Tanaka, Yoshihiko; Enuma, Yasuhiro; Ichimiya, Masakazu; Nomura, Masashi 

 

The Preliminary Structural Design of SSBWR-200 .................................................................................................................................3642
Yu, Suyuan; Zhang, Ya-jun; Zheng, Wen-xiang 

 

Feasibility Studies on Commercialized Fast Breeder Reactor System (1) -Sodium Cooled Fast Breeder Reactor ..........................3648
Nibe, Nobuaki; Shimakawa, Yoshio; Kasai, Shigeo; Ichimiya, Masakazu; Nomura, Masashi 

 

Structural Design of Korean Next Generation Reactor ...........................................................................................................................3656
Joo, Kwang-Ho; Kim, Chong-Hak 

 

Trade-off Studies for Defining the Characteristics of the IRIS Reactor Core ......................................................................................3664
Carelli, Mario D.; Petrovic, Bojan; Garkisch, H.D.; Paramonov, Dmitry V.; Lombardi, Carlo V.; Oriani, Luca; Ricotti, Marco E.; 
Greenspan, Ehud; Lou, Tak Pui; Vujik, Jasmina 

 

Comparative Study of Two and Three Buttress Systems for KNGR Containment Hoop Tendons ...................................................3671
Kim, Tae-Young; Lee, Bo-Hyun 

 

Development of Methods to Reduce Costs for Major Containment Structures in Future Nuclear Plants ........................................3678
O'Connell, J. Michael; Fischer, Martin; Gupta, Abhinav 

 

Research Activities on High Temperature Gas-cooled Reactors (HTRs) in the 5th EURATOM RTD Framework 
Programme....................................................................................................................................................................................................3686

Martin-Bermejo, Joaquin; Hugon, Michel; Van Goethem, Georges 
 

The Advanced Passive AP1000 Nuclear Plant - Competitive and Environmentally Friendly ............................................................3694
Cummins, W. Edward 

 

Materials and Fuels Testing Techniques in the Advanced Test Reactor -- From Simple to Complex ...............................................3702
Furstenau, Raymond V.; Ingram, Frederick; Brasier, John; Hendrickson, Mark 

 

Design Study on Gas Turbine High Temperature Reactor (GTHTR300) .............................................................................................3710
Kunitomi, Kazuhiko; Yan, Xinglong; Tachibana, Yukio; Saikusa, Akio; Shiozawa, Shusaku 

 

Analysis of Several Cases of MSGTR Events in Korea Next Generation Reactor ................................................................................ N/A
Jeong, Ji Hwan; Kim, Sang Jae; Chang, Keun Sun; Lee, Jae Hun 

 

The Theoretical Model of Thermal Interaction Between Uranium Bioxyde and Sodium .................................................................... N/A
Syrmalenios, Panayotis 

 
 



DIVISION W: DECOMMISSIONING OF NUCLEAR FACILITIES AND WASTE MANAGEMENT 
 
Numerical Analysis of Long-Term Thermomechanical Behavior of Repository Structures...............................................................3716

Pudewills, Alexandra 
 

Structural Analysis of the Container-Shaped Package of Radioactive Material ..................................................................................3724
Chung, Sung-Hwan; Lee, Heung-Young; Lee, Ho-Chul; Lee, Young-Shin 

 

Drop Analysis for Transport Cask of Spent Fuel Rods for Tianwan Nuclear Power Plant ................................................................3730
Varpasuo, Pentti 

 

Numerical Study on Ultimate Behavior of 1/4 PCCV Model Subjected to Internal Pressure.............................................................3738
Yonezawa, Kenji; Imoto, Katsuyoshi; Kato, Asao; Ozaki, Masahiko; Kiyohara, Kazuhiko; Murazumi, Yasuyuki; Sato, Kunihiko 

 

Pretest Analysis of a 1/4 Scale Prestressed Concrete Containment Vessel Model ................................................................................3746
Mitsugi, Shiro; Kashiwase, Takako; Nagasaka, Hideo 

 

Encapsulation Plant for Nuclear Fuel Disposal ........................................................................................................................................3754
Kukkola, Tapani; Raiko, Heikki J.; Salo, Jukka-Pekka 

 

Pretest Analysis of A 1:4- Scale Prestressed Concrete Containment Vessel Model..............................................................................3762
Dameron, Robert A.; Rashid, Yusef R.; Luk, Vincent K.; Hessheimer, Michael F. 

 

Preliminary Results of a 1:4- Scale Prestressed Concrete Containment Vessel Model Test................................................................3770
Hessheimer, Michael F.; Klamerus, Eric W.; Rightley, Gina S.; Dameron, Robert A.; Shibata, Satiru.; Mitsugi, Shiro; Costello, 
James F. 

 

A New Concrete Shielding Material for Waste Management .................................................................................................................3778
Warnke, Ernst Peter; Wienert, Reiner; Kramm, Karl-Heinz; Bounin, Dieter 

 

Pretest Round Robin Analysis of 1:4- Scale Prestressed Concrete Containment Vessel Model .........................................................3785
Hessheimer, Michael F.; Luk, Vincent K.; Klamerus, Eric W.; Shibata, Satiru.; Mitsugi, Shiro; Costello, James F. 

 

Behavior of Spent Fuel and Safety-Related Components in Dry Cask Storage Systems .....................................................................3793
Kenneally, Roger M.; Kessler, John H. 

 

Seismic Analysis and Evaluation of Spent Fuel Dry Cask Storage Systems ..........................................................................................3801
Luk, Vincent K.; Smith, Jeffery A.; Shaukat, S. Khalid; Kenneally, Roger M.; Dameron, Robert A.; Rashid, Yusef R.; Sobash, V.P. 

 

Response Simulation of 1/4-Scale Prestressed Concrete Containment Vessel Model...........................................................................3809
Lee, Nam Ho; Moon, Il Hwan 

 

Technical Issues Related to Siting Criteria and Seismic Design of ISFSI using DCSS ........................................................................3816
Tripathi, Bhasker Bob P.; Shah, Mahendra J. 

 

Analytical Studies of the Actual Scale Steel Containment Vessel Model ...............................................................................................3821
Kitajima, Yasumi; Shibata, Satiru 

 

Influence of ISFSI Design Parameters on the Seismic Response of Dry Storage Casks.......................................................................3829
Bjorkman, Gordon S.; Moore, Donald P.; Nolin, Jeffrey J.; Thompson, Victor J. 

 

Impact Resistance of a Concrete Bed for a Spent Nuclear Fuel Cask Repository ................................................................................3837
Aquaro, Donato; Castrataro, Piero; Forasassi, Giuseppe 

 

Effects of Physical Demands on Radwaste Canister.................................................................................................................................3845
Riera, Francisco; Martí, Joaquín; Mayoral, Felix 

 

Containment and Analysis Capability Insights Gained from Drop Testing Representative Spent Nuclear Fuel 
Containers .....................................................................................................................................................................................................3853

Morton, Dana Keith; Snow, Spencer D.; Rahl, Tom E.; Ware, Arthur G. 
 

Pilot-scale Test for Vitrification of Simulated Ion Exchange Resin........................................................................................................3861
Choi, Kwansik; Kim, Cheon-Woo; Park, Jong Kil; Park, Byoung Chul; Yang, Kyoung-Hwa; Shin, Sang-Woon; Brunelot, Pierre; 
Flament, Thierry 

 

The Best Utilization of Nuclear Breeze ......................................................................................................................................................3868
Kianoosh, Hassan; Faghih Motlagh, Hassan; Keypour, Hafez 

 

Application of Electrical Fields in the Study of Concretes with Respect to the Transport of Several Ionic Species 
Present in Radioactive Wastes: Characterisation and Decontamination...............................................................................................3873

Castellote, Marta; Andrade, Carmen; Alonso, C. 
 

Probabilistic Fracture Mechanics Based Assessments for Aged Nuclear Structure Components ......................................................3880
Yoshimura, Shinobu; Yagawa, Genki; Kanto, Yasuhiro; Shibata, Katsuyuki 

 
WG 
 
Treatment of Fatigue & Fracture Design Code Issues .............................................................................................................................3887

N/A 
 

Thermal Fatigue-Status ...............................................................................................................................................................................3892
Metzner, K. J. 

 

Effects of Thermal Loads to Stress Analysis and Fatigue Behaviour.....................................................................................................3896
Metzner, K. J.; Roos, E.; Herter, K. H.; Otremba, F. 

 

New Challenges to LBB ...............................................................................................................................................................................3912
Wilkowski, Gery M. 

 

Leak Before Break Concept Based on Framatome Experience ..............................................................................................................3916
Bhandari, S.; Franco, Ch. 

 

LBB : Status in France - General Comments............................................................................................................................................3926
Faidy, Claude 

 

Effects of Secondary Stresses on Pipe Fracture ........................................................................................................................................3928
Wilkowski, Gery; Rudland, David; Olson, Rick; Scott, Paul 

 



Technical Recommendations for New USNRC Reg. Guide for LBB .....................................................................................................3936
Scott, Paul; Olson, Rick; Wilkowski, Gery; Rudland, Dave 

 

Structural and Leakage Evaluations for CRDM Cracking .....................................................................................................................3945
Wilkowski, Gery; Rudland, David; Bass, Richard; Williams, Paul 

 

Experience of LBB Application to Korean Nuclear Power Plants..........................................................................................................3956
Park, Youn-Won 

 

Recent Leak-Before-Break Work Associated with R6 .............................................................................................................................3968
N/A 

 

The Application of the LBB Concept at Temelin NPP .............................................................................................................................3984
Samohyl, P.; Zdarek, J. 

 

V. C. Summer Experience ...........................................................................................................................................................................3996
Bhowmick, Dulai 

 

Industry Initiative to Redefine Large Break Loss-of-Coolant Accident (LBLOCA) ...........................................................................4000
Bhowmick, Dulai 

 

CRDM Recent Experience...........................................................................................................................................................................4002
Bhowmick, Dulai 

 

Bi-Metallic Weld Cracking Problem ..........................................................................................................................................................4004
N/A 

 
WK 
 
Ground Motion Workshop ..........................................................................................................................................................................4012

Kenneally, Roger M.; Stepp, J. Carl 
 

Questions on Ground Motion......................................................................................................................................................................4015
N/A 

 

How to Combine Analogous Seismotectonic Environment and Theoretical Models............................................................................4024
N/A 

 

Ground Motion Workshop ..........................................................................................................................................................................4028
Konno, T. 

 

Definition of Rock Outcrop Properties for Hard and Soft Rock Site Conditions .................................................................................4043
Silva, Walter 

 

Ground Motion Workshop ........................................................................................................................................................................... N/A
N/A 

 

Current Developments in NPP's in Switzerland .......................................................................................................................................4073
Zwicky, Peter 

 

Considerations in Evaluation of Site Response .........................................................................................................................................4077
N/A 

 

Ground Motion Workshop - Situation in France .....................................................................................................................................4094
N/A 

 

Ground Motion in Indian Reactors ............................................................................................................................................................4103
N/A 

 

A Preliminary Study for B`2 Stress Index ..................................................................................................................................................4107
Matzen, Vernon C.; Wilkins, Kevin; Tan, Ying 

 

Using Component Test Data to Assist in Establishing Code Criteria to Achieve the Desired Seismic Capacity 
Margin (EPRI and Japanese Test Data) ....................................................................................................................................................4120

Kennedy, Robert P. 
 

Using Component Test Data to Assist in Establishing Code Criteria to Achieve the Desired Seismic Capacity 
Margin for Piping .........................................................................................................................................................................................4136

Kennedy, Robert P. 
 

Seismic Criteria for Piping ..........................................................................................................................................................................4161
N/A 

 
WM 
 
Seismic Hazard Requirements - Draft ANS Standard .............................................................................................................................4164

Chokshi, N. C. 
 

Nuclear Power Plant Aging and PSA .........................................................................................................................................................4168
N/A 

 

RI Maintenance for Aging Management Status and Some Needs ..........................................................................................................4171
Faidy, C. 

 

Assessment of Age-Related Degradation of Structures and Passive Components for U. S. Nuclear Power Plants ..........................4173
Hofmayer, C. H.; Braverman, J. I. 

 

PFM-Based Assessments for Aged Nuclear Structural Components .....................................................................................................4185
Yoshimura, Shinobu; Yagawa, G.; Kanto, Y.; Shibata, K. 

 

Aging and PSA ..............................................................................................................................................................................................4195
Dozier, Jerry 

 

Summary of Comments by Bruce Ellingwood ..........................................................................................................................................4206
Ellingwood, Bruce 

 



WO 
 
Overview of the V. C. Summer Hot Leg Loop A Nozzle to Pipe Dissimilar Metal Weld .....................................................................4210

Doctor, Steven R. 
 

Maintenance of Inconel Areas in France ...................................................................................................................................................4228
Champigny, F. 

 

Dissimilar Metal Welds (DMW) in German LWR's: Design Types, Disbonding, NDT.......................................................................4235
W. Mayinger, K .J. Metzner 

 

General Concept for the Integrity of Pressurized Components (Integrity Concept for Safety Significant Systems in 
NPP's).............................................................................................................................................................................................................4247

Metzner, K. J.; Roos, E.; Herter, K. H.; Otremba, F. 
 

Inspection of Alloy 600 RPV Penetrations and Nozzles in Spain ............................................................................................................4257
N/A 

 

PWSCC Observations in Ringhals 3 and 4 Safe Ends..............................................................................................................................4269
Skanberg, Lars 

 

Examination of Dissimilar Metal Welds and Alloy 600 CRDM Head Penetrations---US Industry Update ......................................4277
Ammirato, Frank 

 

Alloy 600, 82/182 Weld Integrity Issue.......................................................................................................................................................4286
Mathews, Larry 

 

Status of NRC Office of Research Initiatives on Reactor Vessel Head Penetration Cracking ............................................................4298
Hackett, Ed 

 

Stress Corrosion Cracking & Nondestructive Examination of Dissimilar Metal Welds and Alloy 600.............................................4304
Jackson D. A.; Doctor, S. 

 

Development of an International Research Cooperative Program on Inconel Cracking ....................................................................4307
Jackson, Deborah A. 

 

Author Index 




