27th International Conference on
Structural Mechanics in Reactor
Technology 2024 (SMIRT 27)

Yokohama, Japan
3-8 March 2024

Volume 1 of 6

ISBN: 979-8-3313-1069-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

OOV

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2024) by International Association for Structural
Mechanics in Reactor Technology (IASMiRT)
All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

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

EXPERIMENTAL VALIDATION OF DEGRADATION DETECTION IN NUCLEAR

EQUIPMENT-PIPING SYSTEMS: UNCERTAINTY QUANTIFICATION, FEATURE

EXTRACTION AND DEEP LEARNING .......ooioiiiiiieetee ettt ete e e eaeeeae e eaeeeaeeeeneeeeaaeeenaeeeaneesnseeeneeeas 1
Harleen Kaur Sandhu, Serena Sauers, Saran Srikanth Bodda, Abhinav Gupta

A STUDY ON THE LEAKAGE DETECTION METHOD FOR PREVENTING LEAKAGE IN
POWER PLANT FACILITIES ...ttt ettt ettt sttt ettt st st et sae st etessese et essese et enaeneesenneneas 11
Doo Byung Yoon, Jeonghan Lee, Youngchul Choi, Jinho Park

MACHINE LEARNING ASSESSMENT ON THE IMPORTANCE OF UNIRRADIATED YIELD
STRENGTH AS A VARIABLE IN EMBRITTLEMENT TREND FORECASTING ....c.ccceceneininiininiccnnens 13
Diego Ferrerio Ferreiio, Marjorie Erickson, Mark Kirk, José Adolfo Sdinz-Aja

INVESTIGATIONS ON THE FRACTURE MECHANICAL PROPERTIES OF THE
ADDITIVELY MANUFACTURED 22NIMOCR3-7 REACTOR STEEL ......ccccoceoiiininiiieiinienencneneeeenene 23
Linda Mally, Michael Seidenfuf3, Stefan Weihe

POSSIBILITY OF IN SITU CYCLIC PRESSUREMETER TEST TO CONFIRM NON-

LIQUEFTABLE GROUND ......coiiitiiitiieietisieitettrteieetesteseetessestesessessesessesseseesensesessansesessanseseasensesessensesessensesessen 33
Keigo Azuno, Riku Ito, Makoto Fukuhara, Youngcheul Kwon, Akiyoshi Kamura, Motoki
Kazama

ADVANCES IN IMPACT ECHO TESTING SYSTEMS FOR THE INSPECTION OF
CONCRETE STRUCTURES IN NUCLEAR POWER PLANTS ..ottt eaee e 39
Aurelia Marine Muller, Claudia Thurnherr, Daniel Algernon

DEEP LEARNING BASED FRACTURE SURFACE SEGMENTATION FOR
MICROSTRUCTURE FEATURE ANALYSIS IN DUCTILE CAST IRON .....cccooiiiiirieieerieieieieeee e 48
Johannes Rosenberger, Johannes Tlatlik, Sebastian Miinstermann

DRONE-BASED NON-DESTRUCTIVE TESTING INSPECTION SYSTEM FOR THE

STRUCTURAL ASSESSMENT OF CONTAINMENTS, COOLING TOWERS AND OTHER

CONCRETE STRUCTURES IN NUCLEAR POWER PLANTS ......ooooiiiiiieeeeeteeeteecteeee et 58
Claudia Thurnherr, Aurelia Muller, Daniel Algernon

INTEGRATION OF STRUCTURAL HEALTH MONITORING DATA INTO A BIM-MODEL..................... 67
Anna Bauer, Georgios Balaskas, Benno Hoffmeister, Max Guendel, Christoph Butenweg

DEVELOPMENT OF SMART SEISMIC SENSOR FOR ENHANCING NUCLEAR POWER
PLANT SAFETY ettt ettt ettt h e bt ettt s h e s bt e e bt e bt e bt ea bt e et e ebaesbeenbee bt enaeemeesaaenne 74
Jeongbeom Seo, Jin Koo Lee

FALSE SENSOR-DATA DETECTION STRATEGY FOR THE POST-HAZARD CONDITION

MONITORING OF NUCLEAR SYSTEMS USING STATISTICAL APPROACHES AND LONG

SHORT-TERM MEMORY ...ttt ettt ettt e et e e e et e e et e e s et e e e et eeeseaateesasteeeesnaeeesseaseesaaaeeeans 81
Joomyung Lee, Harleen Kaur Sandhu, Saran Srikanth Bodda, Abhinav Gupta, Nam Dinh

ISHM — INTELLIGENT STRUCTURAL HEALTH MONITORING COUPLED WITH BIM ....................... 91
Philippe L. A. Renault Marko Radisic, Philipp Michel, Christoph Butenweg



ADVANCING LOOSE PART MONITORING SYSTEM WITH DEEP LEARNING
TECHNIQUES ...ttt sttt et b sttt et b et et b et et eb ettt e st et et e st et e st eneetenaeseetens 102
Donghwi Yoo, Jeongmin Oh, Jungsik Choi, Hyunseok Oh

AUGMENTATION OF VIBRATION DATA BY TRANSFORMER GAN WITH MULTI-
RESOLUTION STFET....oiiiitiieietieieiettstetett ettt ettt ettt s e et beaeseeseseseesesseseesessesteseseneesenseneesesseneesenseneans 110
Hoejun Jeong, Seokchae Lee, Jangwoo Kwon

THE SUMMARY OF ISO 24389 PART-1, RADIOACTIVE WASTE MANAGEMENT FROM

NUCLEAR FACILITIES: FUNDAMENTALS, OBJECTIVES AND PRACTICAL

APPROACHES ...t et ettt sttt st b e bbbt ettt be st 118
Kwang-Young Sohn Sohn

MULTI-KERNEL NEURAL NETWORK-BASED VISUALIZATION OF PIPE VIBRATION
FREQUENCIES FROM VIDEO DATA ......c.ccooiiiiirtiieiiieineietnteieientetetnt ettt sessesetssese s seesnenenens 124
Hogeon Seo, Jin-Ho Park, Young-Chul Choi

CRITICAL ASSESSMENT OF THE SAFETY OF ADVANCED MANUFACTURING

PROCESSESFOR INTERNATIONALLY RELEVANT SMR CONCEPTS - PROJECT

OVERVIEW ..ottt ettt ettt ekttt st et ettt et e st et et e st et et e st et e saeseese s eseete st est et essentesasseneetensesensens 128
Martin Werz, Anne Jiingert, Sven Sewalski, Stefan Weihe

AUTOMATIC CHECK SYSTEM FOR WORKER’S PROTECTIVE EQUIPMENT AT
ENTRANCE OF RADIATION CONTROLLED AREA ...ttt e e 137
Masato Watanabe, Osamu Segawa, Yoshio Kimura

INVESTIGATION OF THE ROBUSTNESS OF THE PBF-LB/M PROCESS FOR AISI 316L IN
THE CONTEXT OF SAFETY-CRITICAL COMPONENTS FOR NUCLEAR APPLICATIONS................. 144
Sven Sewalski, Martin Werz, Stefan Weihe

RESEARCH PROGRESS TO VALIDATE APPLICABILITY OF THE INDUCTION BENDING
FOR P91 PIPING IN PROTOTYPE GEN-IV SODIUM-COOLED FAST REACTOR.........cccccvevveiniinennne 154
Tae-Won Na, Nak-Hyun Kim, Jong-Bum Kim, Chang-Sung Seok, Chang-Gyu Park

DEVELOPMENT OF EVALUATION METHOD FOR FALL-INDUCED INJURY OF NPP
OPERATOR BASED ON INDOOR VIDEO DURING EARTHQUAKE........c.cccooevviiieiieeeeeee e 164
Miku Masuda, Takenori Hida

REAL-TIME TRAJECTORY PLANNING AND TRACKING FOR AUTOMATED ROBOTIC
WELDING USING CAMERA IN NPP CONSTRUCTION........ooiiiiiiieeiiee et eeaas 174
Doyun Lee, Kevin Han

OPTIMIZATION OF POWER PLANT BUILDING STRUCTURAL DESIGN WITH BIM..........ccccovennne. 182
Yuzo Koyama, Shigenobu Mori, Takaaki Tsukada, Shin Kuramoto

NEXT GEN NUCLEAR CONSTRUCTION ...ttt ettt ettt ettt sa e saeaeaee e 192
Javeed Munshi, Shen Wang

USE OF BESPOKE STEEL-CONCRETE CONSTRUCTION FOR NUCLEAR PROCESSING
FACTLITY ottt ettt e e ettt e e e e e s st e et e eeeessas e s et e eesessansasaeeeeeessaasassaeeesesesnsnssaeeeesssnnnns 201
Ming Tan, Dimitrios Kourepinis, Andrew Wilson, David Carmichael

DIGITAL TWIN APPLICATIONS FOR ADVANCED REACTORS: SUMMARY OF EPRI
3002023904 AND ONGOING INDUSTRY EFFORTS........cctitiiitiieiiteieieteietee ettt 211
Riccardo Cappa, Fred F Grant, Hasan Charkas



MULTI-MATERIALS COMPONENTS DEVELOPMENT FOR POWER APPLICATIONS BY

DIRECTED ENERGY DEPOSITION ..ottt ettt e ettt e e e e s seiaaeeeeeessennaaaeeeeeseennns 221
Jan Dzugan, Jan Dzugan Melzer, Michal Brazda, Ana Reis, Martina Koukolikova, Libor
Kraus

BIM INTEROPERABILITY TOOL FOR IMPROVING IFC-BASED MODEL DATA

EXCHANGE BETWEEN ARCHITECTURAL DESIGN AND STRUCTURAL ANALYSIS FOR

LINEAR PIPING COMPONENTS.......coetitiietirtiiettsteriet sttt sttt et sttt sttt sttt sae st sbesseneesesaeneesens 231
Nicholas Cole Crowder, Harleen Kaur Sandhu, Abhinav Gupta, Kevin Han

AUTOMATION IN DIGITAL ENGINEERING SOLUTIONS FOR NUCLEAR DESIGN-
CONSTRUCTION INTEGRATION USING FEM-BIM INTEROPERABILITY ...coooviiiiiiieeeeeeeeeee e, 241
Harleen Kaur Sandhu, William Ashe, Nicholas Crowder, Abhinav Gupta, Kevin Han

A LARGE-SCALE MODIFICATION WORK OF SUPPRESSION CHAMBER AND INTERNAL
STRUCTURES AT ONAGAWA NPDP ... et e e e etaeeeens 250
Tatsuo Kusakai, Akira Kawakami, Jun Ilda, Shinji Akiba, Nobuaki Kumagai, Yuki Masuda,
Masashi Tanabe, Onitsuka Yoichi

ENHANCING NUCLEAR POWER PLANT CONSTRUCTION REQUIREMENTS
MANAGEMENT: A 4D BIM-INTEGRATED DIGITAL ENGINEERING FRAMEWORK ......................... 260
Liannian Wang, Harleen Sandhu, Kevin Han, Abhinav Gupta

STUDY PLAN FOR ADVANCED CONSTRUCTION METHODS APPLICATION TO
NUCLEAR POWER PLANTS ...ttt oottt e et e e et e e s ettt e e saaeessaaaeesantaeeesnaseessnsaseessaaeeeans 267
Kentaro Mori, Shinji Takami, Yuusuke Ehara, Takeshi Ugata, Koshi Taguchi

ON-SITE CONSTRUCTION OF A STEEL-CONCRETE DEMONSTRATION BUILDING —
SCHEDULE PROJECT ...ttt ee e e e eae e e e e e enae e e eenaee e s eaaeesennreeeeeaneeeeteeeeans 276
Denis Etienne

FEASIBILITY STUDY RESULT OF ADVANCED CONSTRUCTION METHOD APPLICATION............ 286
Gentaro Nagashima, Toshiaki Hamagami, Teruya Minami, Masashi Tokunaga

CREATION OF NEW CHAPTERS DEDICATED TO STEEL CONCRETE STRUCTURES IN
EUROPEAN CODE FOR THE NUCLEAR INDUSTRY ....ccoecttirieiriiieiirienieieieseeieeie ettt saeseeeens 294
Sophie Rallo-Bremond, Boris Marquois, Julien Niepceron, Manuel Corbin

DESIGN OF A FULL-SCALE STEEL-CONCRETE (SC) DEMONSTRATION BUILDING -
SCHEDULE PROJECT .....coitiiiiniiieinteetnetet ettt ettt sttt ettt sttt st st s 304
Miquel Huguet, Jean-Luc Tuscher

THREE-DIMENSIONAL SEISMIC ISOLATION OF SMALL MODULAR REACTORS USING
METAMATERIALS AND ELASTOMERIC BEARINGS.....c..coceiiiiiirietiictenesene ettt 314
Manish Kumar, Sanjay Kumawat, Arghadeep Laskar

RISK-INFORMED DISPLACEMENT CRITERIA FOR DESIGNING SEISMIC ISOLATION
SYSTEMS WITHOUT A STOP.......co oottt ettt ettt ettt ettt sttt e e etaeeateeeaseeaseesnseeneas 324
Kaniel Tilow, Asa Bassam, Ben Kosbab

CONSTRUCTION OF A STEEL-CONCRETE (SC) DEMONSTRATION BUILDING —
SCHEDULE PROJTECT ...ttt ettt ettt e et e e et e e s et e e eemaaeessaaeessanaeeeseaneessaeeeesas 334
Bassam Burgan, Manuel Corbin, Denis Etienne, Tomas Kinderis

SSI PARAMETER SENSITIVITY CONSIDERATION FOR SMR SITE-SPECIFIC
EVALUATION ...ttt ettt ettt eee e et e et e et eeaa e e eat e e eaaeeeaaeesaaeesateesaaeesateesaseesaeeesseessseesnneeanns 344
Tarek Elkhoraibi, Alidad Hashemi, Luben Todorovski



EXAMINATION OF INNOVATIVE PLANT CONSTRUCTION METHOD USING HULL
STRUCTURE AND SEISMIC ISOLATION BUILDINGE .......coiiiiiiiiiiiieeeeeee et e e eeaee e 353
Tadashi Narabayashi, Kazuhiko Kasai

STUDY ON COMMERCIALIZATION OF FLOATING NUCLEAR POWER GENERATION
FOR A NEXT GENERATION REACTOR DEVELOPMENT ......oooiiiiiiiiiiiiie ettt 363
Masao Uesaka, Masao Uesaka

ANALYSIS AND DESIGN CONSIDERATIONS FOR PIPING AND SUPPORT SYSTEMS IN
ELEVATED TEMPERATURE REACTORS .....c..ootiitiiiiiiteteeneetteteeetetete ettt st s s 372
Taha Al-Shawaf, George Antaki

RESIDENT HEATING SMR TECHNOLOGY DEVELOPMENT AND PROJECT SITING

Mao Chen, Yaodong Chen, Changzhi Chen

ANALYSIS OF FUEL ASSEMBLIES INCLINATION DUE TO UPPER CORE SUPPORT

PLATE DEFLECTION FOR REACTIVITY EVALUATION .......ccocoiiiieiiteieiiiieieieieeeresseeesesseaeseeseseseenes 388
Kazuo Yoshimura, Norihiro Doda, Kennichi Igawa, Tomonori Uwaba, Masaaki Tanaka,
Toshiyuki Nemoto

PRELIMINARY CONCEPTUAL DESIGN OF THE INNOVATIVE NEXT GENERATION
SMART PLUS ...ttt ettt sttt ettt ettt b e sbe et et et e st e et e s bt sbe e st st estenae b e nbesbeeueeneen 396
Joo Hyung Moon, Hyunjun Cho, Kwanghyun Ahn

OPERATIONAL EXPERIENCE FROM THE ADVANCED GAS-COOLED REACTOR (AGR)

GRAPHITE CORES USEFUL TO THE DESIGN OF FUTURE HIGH TEMPERATURE

REACTOR (HTR) GRAPHITE CORES .......ctiiiiiitieiieteieiet ettt ettt sve et st eaeesa st essessesbesseeseessessenns 404
Neil McLachlan

SFR CORE RESTRAINT SYSTEM DESIGN USING THE OXBOW SUITE OF ANALYSIS

Jason Meng, Alexander James, Jeff Baylor

EXPERIENCE IN JUSTIFICATION OF SAFETY OF DESIGN MODIFICATIONS FROM THE
ADVANCED GAS-REACTOR (AGR) GRAPHITE CORES USEFUL TO THE JUSTIFICATION
OF SAFETY OF DESIGN OF FUTURE HIGH TEMPERATURE REACTOR (HTR) GRAPHITE

CORES ...ttt ettt e e e e ettt e e e s e e et et e e e e ee e ——tteeeeeaaa———tteeeeeeaaa——tteeeeeaaa—tteeeeesaananraes 421
Neil McLachlan
CANADIAN REGULATORY PERSPECTIVES ON OVERPRESSURE PROTECTION SYSTEM............. 431

Seyun Eom, Hazem Mazhar, Nabel Sadek, Ken Kirkhope, Thambiayah Nitheanandan,
Abderrazzaq Bounagui

BENEFITS OF ULTRA HIGH PERFORMANCE CONCRETE (UHPC) IN THE NUCLEAR
IINDUSTRY .ottt e e e e et e s ettt e e e et e e eeaaaeeseaeeeeseaaeeesaaaeeesaataeeesseeeesansaeesanaeeesenteeesanaeeas 441
Ceédric Androuét

ON THE BEHAVIOR OF ULTRA-HIGH-PERFORMANCE CONCRETE UNDER ELEVATED
TEMPERATURES .....ooiiitiitiieietetet ettt ettt sttt ettt ettt et et e st et e st e st et et eseete st e st et esaeneetesbeneesenseneesens 451
Ceren A Satioglu, Saahastaranshu R Bhardwaj, Sriram Aaleti

DESIGN CONSIDERATIONS AND CHALLENGES IN APPLICATION OF RISK-INFORMED
PERFORMANCE-BASED APPROACHES FOR ADVANCED NUCLEAR REACTORS.........c.ccccveuvneene. 462
Kai Zhang, Mustafa Ozkan, Bret Tegeler



CONSIDERATIONS FOR NUCLEAR FACILITIES SUBJECT TO VOLCANIC HAZARDS..................... 471
Stephen McDuffie

STRUCTURAL INTEGRITY EVALUATION FOR FUKUSHIMA DAIICHI NUCLEAR POWER
STATION. ...ttt ettt ettt ettt ettt et ese st et ese st et esesse st e st e s e st esesbenteseesentesestenseseebeneeseeseneeseeseneesesseneenenne 475
Shunichi Suzuki, Hiroyuki Nakano

TRANSITION FROM HORIZONTAL TO VERTICAL DRY STORAGE SYSTEMS .....ccoovviiiiiiiiiiiiines 481
Kamil Nizamiev Nizamiev, Jennifer Wu, Paul Wilson

DEFORMATION ANALYSIS OF BENTONITE/SAND MIXTURE USING DISCRETE
ELEMENT METHOD ......ootiiiiitiieieteiettetesteit ettt sttt sttt st ettt et st etesaeseetesseseetesseneesasseneesassessesenseneesens 490
Yasutaka Noma, Hikaru Oguri, Masakazu Chijimatsu, Masashi Ota, Koumei Ishiguro

INTRODUCTION ON ACTIVITY OF AESJ REVIEW COMMITTEE ON DECOMMISSIONING
OF FUKUSHIMA DATICHI NPS ...ttt ettt ettt et e e et s et e s et e e s et e e s saeaessenaaeessateessnnaeeas 500
Hiroshi Abe

LONG-TERM DURABILITY ASSESSMENT OF CONCRETE IN LOW AND INTERMEDIATE
LEVEL WASTE REPOSITORIES........cootiiietieiiieiesteriet sttt sttt ettt sttt sttt sttt sae et saeneetesaeneenens 505
Fahim Al-Neshawy, Abo Baker Ba Ragaa, Ester Jolis, Jukka Kuva, Jouni Punkki

DEVELOPMENT OF RISK INFORMED AGING MANAGEMENT PROGRAM IN
DECOMMISSIONING .....ooiiittiee ettt ettt e et e e e ettt e s e et e s seaaeeesasteeesassteeseaaeessasteeessseseessnsseessareeeessnns 515
Masao Uesaka

A CHEMICAL DECONTAMINATION PROCESS FOR DECOMMISSIONING OF BOILING
WATER REACTORS ...ttt ettt ettt e e e e ettt e e e e e sesaateeeeeessensasteeeeeesssnnsaaeeeeessnnnns 525
Tsuyoshi Ito, Hideyuki Hosokawa, Kazusige Ishida, Takashi Ohira, Shintaro Yanagisawa

DEVELOPMENT OF BIM-BASED ENGINEERING SYSTEM FOR NUCLEAR
DECOMMISSTONING .....coiouiiiiiiiie ettt ee e e et e e e e e s eea e e s eaaeessssaeeessraeeessaeeessanesessanteeessnreessnnneeas 532
Yuki Sasaki, Kazuyuki Torii

DEVELOPMENT OF INDUCED RADIOACTIVITY CHARACTERIZATION METHOD FOR
DISMANTLING AND PACKAGING OF COMPONENTS .....cciiiiiiiirieietetenenene ettt 539
Takuma Sugihara, Hideto Okada, Shingo Haraguchi, Tomohiro Ogata, Yoshiyuki Miyoshi,
Kohei Tada, Hironori Onitsuka

REDUCTION OF RADIOLOGICAL ACTIVITY RELEASED TO THE ENVIRONMENT
THROUGH THE OPERATION OF HOT LAUNDRIES ........ccooitiiiriiieiieerieeieteieeie ettt 547
Philippe Chantereau

CONTRIBUTION OF BIO-REPAIR OF NUCLEAR CONCRETE TO THE CONTROL OF
DISSEMINATION ...ttt ettt b et e et et e e bt e bt eb e e et en s et et e eaeebeebeeseent et e besbeeteeneeneenee 550
Philippe Chantereau, Sébastien Diaz

OL1/0OL2/0OL3 LONG-TERM OPERATION HOW TO FULFILL NATIONAL,
INTERNATIONAL AND TVO REQUIREMENTS FOR MECHANICAL COMPONENTS .........ccoveeven. 554
Paulus Smeekes

STUDY ON RADIOACTIVE WASTE MANAGEMENT SCENARIOS FOR FUKUSHIMA
DAIICHI NUCLEAR POWER STATION ......cootiiiiiiieeeiee ettt e eaee e eavaeesenaaeesennneessnneeas 564
Satoshi Yanagihara, Yuichi Niibori, Naoko Watanabe, Daisuke Kawasaki

1&C AGEING MANAGEMENT IN PAKS ...ttt ettt ettt sateeveeenaeeenns 574
Balazs Kocsis



REVIEWING CODES AND STANDARDS FOR LONG TERM OPERATION IN JAPAN......cccooovvvvveeeennn. 580
Kenta Murakami, Taku Arai, Koji Yamada, Kensuke Monma, Takashi Tsuji, Nobuyuki
Nakagawa, Kunio Onizawa

CONSIDERATION OF LONG TERM OPERATION OF NUCLEAR POWER PLANTS
BEYOND 60 YEARS OF OPERATTION .....ooiiiiiiiieeie ettt ettt e et ssenaaeesennneeesnneeas 583
Robert Krivanek, Corina Mocanu

AGEING MANAGEMENT FOR GERMAN NUCLEAR POWER PLANTS: EXPERIENCES

AND LESSONS LEARNED DURING 20 YEARS OF OPERATION AND

DECOMMISSIONING ..ottt ettt ettt sttt ettt b bbbt eb et et eb et et ebenbe e st naen 591
Fabian Dwenger

NICKEL (NI) ELUTION-SUPPERSSING EFFECT FROM 690TT BY IRON SUPPLY TO THE

PRIMARY COOLANT ..ottt e et e et e e e et e e e eenaaeeeeaaeeeenaaeeeeensreesenaseesennseeeaennns 601
Yutaka Enokizono, Tadashi Ichimaru, Noriyuki Murakami, Shuichi Honda, Nobuo Ishihara,
Kunitaka Nagamine

RESEARCHES REGARDING THE SAFETY ISSUES FOR CANDU PRESSURE TUBES .........cccovevnne. 611
Jong Yeob Jung

EVALUATION MODEL FOR DIAMETER CHANGE OF CANDU PRESSURE TUBES. ..........ccccoceveeuee. 618
Jong Yeob Jung

SOME OBSERVATIONS ON THE RAFT FOUNDATION SETTLEMENT AND BENDING

BASED ON LONG TERM CONCRETE STRAIN MONITORING OF REACTOR BUILDINGS .............. 626
Francis Barré, Alexis Courtois, Laurent Sampic, Mathieu Galan, Charisis Chatzigogos,
Carole Pineau, Theodora Makrypidi, Pierre-Alain Nazé

REVIEW ON EQUIPMENT PROBLEMS OF NUCLEAR POWER PLANT CAUSED BY FLUID
EXCITATION. ...ttt ettt ettt ettt h et b et b et b bbb e bbb et eb et et ebe st e e esenaen 636
Changlei Shao, Chang Liu, Wei Zhang, Lichen Tang, Kai Zhang

EFFECT OF TEMPERATURE ON THE DISSIPATION BEHAVIOR OFCHLORIDE ION
WITHIN THE CREVICE OF STAINLESS STEELS .....ooiiiiiii ittt ettt eaee s 646
Koichiro Omura, Yasutaka Soma, Chiaki Kato

TEST PROGRAM FOR DEVELOPMENT OF AN AIR LEAKAGE RATE PREDICTION
MODEL FOR CONCRETE CONTAINMENT STRUCTURES ... .ottt 653
Liam Ma, Oh-Sung Kwon, Evan Bentz, Julia Tcherner

STUDY ON COMPRESSIVE STRENGTH ESTIMATION USING ULTRASONIC VELOCITY
MEASUREMENT BY SURFACE METHOD ........ouuiiiiiiiiiieeeee ettt eeeaaee e e e e s sesaaeeeeeeeeseans 663
Hayate Higano, Toshinobu Maenaka, Tsuguyoshi Suzuki, Eisuke Ishida, Akio Nakayama,
Tsutomu Ogawa, Yoshito Umeki

DEVELOPMENT OF A HYBRID EVALUATION METHOD FOR LONG-TERM

STRUCTURAL SOUNDNESS OF NUCLEAR REACTOR BUILDINGS USING MONITORING

AND DAMAGE IMAGING TECHNOLOGIES- NUCLEAR ENERGY SCIENCE &

TECHNOLOGY AND HUMAN RESOURCE DEVELOPMENT PROJECT -.......cooovviiiiieeeceeeeeeee e 673
Masaki Maeda, Tadao Tanabe, Tomoya Nishiwaki, Takayuki Aoki, Koji Dozaki, Koshiro
Nishimura, Sho Fujii, Fumiyoshi Ueno, Akio Tanaka, Yusuke Suzuki, Jonathan Monical Dean
Monical



FEASIBILITY STUDY ON NONCONTACT AND NONDESTRUCTIVE MEASUREMENTS OF

MECHANICAL PERFORMANCE DEGRADATION IN RC STRUCTURES USING SUB-

TERAHERTZ WAVE ...ttt e e e et e e e et e e ettt e e s et e e s eaetee s et e e eseateeesenaeeas
Tomoya Nishiwaki, Shoumi Hara, Chihiro Kobayashi, Koji Arita, Akio Tanaka, Yusuke Suzuki

VOLUME 2

DEVELOPMENT OF WALL THICKNESS MEASUREMENT SYSTEM BY

ELECTROMAGNETIC INDUCTION METHOD - AN APPLICATION TO A VESSEL WITH

HEATING JACKET ..ottt etttk ettt ettt b st ettt e st et e b en e e st e s enees e b enseseabenseseasensenenen
Takeshi Tsukada, Katsuyuki Higashino, Hideaki Koizumi, Chunchan Lee, Kenta Takano,
Satoshi Takeda

EFFECTIVENESS OF ULTRASONIC TESTING FOR DETECTING FLAWS IN LONG
EMBEDDED BOLTS.....ooeeiiiitiee oottt ettt e ettt e e e et e s st e e e s et e e e seaateessaaaeeesasteeessnsseessaseeesareeeessnnes
Minako Endo, Hideki Yuya, Shan Lin, Tatsuya Fujishiro

DATABASE FOR IN-SERVICE INSPECTIONS’ RESULTS FOR NPP STRUCTURES.......c..coovvvvviiiienns
Julia Tcherner

THE IMPACT OF CLIMATE CHANGE ON THE NUCLEAR POWER PLANT’S TERTIARY
CIRCUIT EFFICIENCY ..ottt sttt ettt sh e s bttt et et et sb e ea e bt e st e st e e e besbeebeebeeaeenee
Dr. San Iyer, Jay lyer

FEASIBILITY STUDY OF ULTRASONIC TESTING FROM OUTSIDE OF RPV TO NICKEL

BASED ALLOY MATERIAL WELDS ... e e e eanaeeeenaeeeeennes
Atsushi Mori, Shiro Otake, Riku Nakata, Hirofumi Ouchi, Eisuke Shiina, Koji Yamada,
Toshimasa Nakaya

ON THE STUDY OF CANDU REFURBISHMENT FEEDER BASELINE UT THICKNESS
INSPECTION RESULTS ...ttt sttt ettt ettt bbbttt et s b e s bt bt eae e st et e e sbesbeebe et enne
Ming Li

THE USE OF PSR TO SUPPORT AGEING MANAGEMENT AND LTO — EXPERIENCE AT
BORSSELE NP ...ttt e et e e e ettt e e e et e s et e e e sea et e e saaeteeseaaeeesanteeesenaseessasssessanseeesannns
Mathijs Hijlkema, Rob Bollen, Robert Krivanek

INSIGHTS FROM SENSITIVITY ANALYSES THROUGH COMPUTATIONAL APPROACH

TO STREAMLINE FRAGILITY ANALYSIS OF STRUCTURES, SYSTEMS AND

COMPONENTS (SSCS) FOR A NUCLEAR POWER PLANT (NPP)....cccccceeoiiniiiininininieienceniceeeeeeeene
Sai Chowdeswara Rao Korlapati, Yigit Isbiliroglu, Nish Vaidya, Olivier Nusbaumer

STATUS OF THE KANSAI ELECTRIC POWER COMPANY'S IMPLEMENTATION TO THE
PROACTIVE SAFETY ASSESSMENT FOR CONTINUOUS IMPROVEMENT AND
RECOMMENDATION ON HOW IT SHOULD BE .....c.coiiiiiiiiieiieieiieeeieetseeiesve et
Naoya Iwata, Shinji Kuriyama, Isamu Matsuda, Tamotsu Horiuchi, Kazufumi Nagashima,
Junya Tanigawa

OECD/NEA MULTI-LATERAL COOPERATION IN THE AREAS OF PIPING STRUCTURAL
INTEGRITY & OPERATING EXPERIENCE ...ttt ettt e enaaeas
Keiko Chioese, Eric Focht, Bengt Lydell

RECENT IMPROVEMENTS OF SYSTEM RELIABILITY ANALYSIS CODE SECOM2-DQFM
FOR SEISMIC PROBABILISTIC RISK ASSESSMENT ......ccuiiiiiiieiieieieieie ettt sre s s sseeseessenns
Kotaro Kubo, Byunghyun Choi, Akemi Nishida, Ken Muramatsu, Tsuyoshi Takada



METIS METHODS AND TOOLS INNOVATION FOR SEISMIC RISK ASSESSMENT -NEW

APPROACHES TO PERFORM VECTOR HAZARD ANALYSIS AND POSSIBLE

APPLICATIONS IN SEISMIC RISK ASSESSMENT ......outiiiiiiie ettt ettt eeeeeeeeaeeeeenes 794
Irmela Zentner, Marco Pagani, Guillaume Daniel, Paolo Bazzurro

RE-EVALUATION OF SEISMIC-INDUCED LOSS OF OFFSITE POWER FRAGILITY .....cccceceveeniennnen. 802
Ayumi Yuyama, Masato Nakajima

A MACHINE LEARNING-BASED APPROACH TO DEVELOPING FRAGILITY MODELS

FOR PILE-SUPPORTED TRANSMISSION TOWERS ON INFINITE SLOPES.......cccoiiiieeeeeeeeeeeee 811
Ashkan B Jeddi, Jieun Hur, Abdollah Shafieezadeh, Jaewook Jung, Jeonggon Ha, Daegi
Hahm, Minkyu Kim

DATABASE-ASSISTED SEISMIC PSA MODELINGL.........cooiiiiiiiiiii ettt et 821
Manuel Pellissetti, Artem Shevchenko, Gerben Dirksen

SEISMIC FRAGILITY ASSESSMENT OF ESSENTIAL SERVICE WATER PUMP
CONSIDERING NONLINEAR BEHAVIOR OF ANCHORS .....cocoiiiiiriinieinenctnenctsenecesie et 831
Gyeonghee An, Junhee Park

SEISMIC FRAGILITY ANALYSIS ACCORDING TO SHAPES OF RESPONSE SPECTRUM
FOR MOTOR CONTROL CENTER (MCC) BY SHAKING TABLE TEST ....ccccccovtriniiieieninenceneeee 840
Dong-Uk Park, Sung-Jin Chang, Bub-Gyu Jeon, Sung-Wan Kim, Jae-Wook Jung

SENSITIVITY ANALYSIS OF THERMO-MECHANICAL MODELS FOR IRRADIATION
EXPERIMENTS ...ttt ettt et st ht e bt et et e et ee e s bt e s bt e bt enteemtesateebe e beenbeenneas 846
Francesco Brigante, Peter J. Baas

UNCERTAINTY ANALYSIS OF MODEL SELECTION BASED ON INFORMATION

CRITERION: A CASE STUDY OF A PROBABILITY ESTIMATION MODEL FOR FUEL

CLADDING TUBE FRACTURE ......ootiiiiiiiiirte ettt ettt ettt sttt ettt ettt 855
Takafumi Narukawa, Yutaka Udagawa

PROBABILISTIC OBSERVATION OF DESIGN BASIS GROUND MOTIONS OF NPPS IN

Tsuyoshi Takada, Hideaki Tsutsumi, Manabu Kawata

DEVELOPMENT OF NEW MODEL OF GROUND MOTION VARIABILITY FOR
PROBABILISTIC SEISMIC HAZARD ANALY SIS ..ottt ettt e et e s e eaeeesennes 874
Masato Nakajima, Toshiaki Sakai, Jun’Ichi Miyakoshi

IMPROVEMENT OF EPR OL3 PERIODIC LEAKAGE RATE TEST ... 882
Burkhard Wienand, Gerben Dirksen

BAYES-BASED METHODOLOGY TO UPDATE SEISMIC RESPONSE OF RC NUCLEAR
BUILDINGS USING NONLINEAR MODELING ......ccciititiieieieiese ettt s eeeeee 892
Try Meng, David Bouhjiti, Benjamin Richard

FRAGILITY ANALYSIS OF CIVIL WORKS OF A NUCLEAR POWER PLANT IN A GENERIC

DESIGN STAGE BASED ON PROBABILISTIC DYNAMIC SOIL-STRUCTURE

INTERACTION ANALY SIS .ottt et e e et e ettt e e et e e e et e e s et et e e saaaeeeseaeaeesanaeeessnateeesanneeas 901
Bojan Radmanovic, Manuel Pellissetti, Viadimir Nincic

FUNCTIONAL FRAGILITY CURVES OF DOUBLE WALLED NUCLEAR CONTAINMENT
BUILDINGS UNDER SEVERE ACCIDENT THERMOMECHANICAL CONDITIONS..........ccccevvevennnnne. 911
David Bouhjiti, Julien Clement, Guillaume Kioseyian, Nadia Rahni, Benjamin Richard



SPECTRAL MATCHING TO THE DRS IN TIME DOMAIN USING RECORDED GROUND
IMOTIONS ...ttt ettt ettt et ettt et et bt s et e bt e ae et et e st e nb e et e ebesaeeaeentent et etenbesaeeueeneenne 920
Seung Jae Lee, Hae Yeon Ji, Si Young Kim, Young Jun Byun, Jung Han Kim

DIFFERENT WAYS TO IMPLEMENT THE CONDITIONAL SPECTRA APPROACH IN

NUCLEAR ENGINEERING - COMPUTATIONAL COSTS AND POSSIBLE BENEFITS FOR

SEISMIC RISK ASSESSIMENT ......oiiitiitiitiite et et ettt eete ettt evteeteeeveeaeeveeaeeneesteeeseeeseenseenseeaseeseeereenseenrean 928
Irmela Zentner

SAFETY MARGIN EVALUATION FOR HAZARDS OTHER THAN EARTHQUAKE AND
TSUNAMI EXCEEDING DESIGN BASIS ...ttt ettt et e et e eeavte e st e e s saaee s snneeas 937
Hideyuki Sunada, Masatoshi Azetsu

OVERVIEW OF A GLOBAL METHODOLOGY TO ASSESS THE SEISMIC FRAGILITY

CURVES OF STRUCTURES, SYSTEMS, AND COMPONENTS IN NUCLEAR POWER

B N A 1 A TSRS 947
Benjamin Francois Richard, David Bouhjiti, Marine Fradin, Nadia Rahni

SSHAC BASED FRAGILITY ASSESSMENT FOR THE FAULT DISPLACEMENT ..........ccccovvevivvievienennn. 954
Tatsuya Itoi, Susumu Nakamura, Ryusuke Haraguchi, Toshiaki Sakai, Katsumi Ebisawa,
Yoshinori Mihara, Yuji Nikaido

PRACTICAL APPROACH TO HAZARD-CONSISTENT FRAGILITY CURVE ESTIMATES

USING BAYESIAN UPDATING ....oooiiiiiieieeee ettt e e et e e e e e sesaateeeeeessessaaseeeeesssssnsseeeeeesssnnns 964
Nevena Sipcic, Pablo Garcia De Quevedo Iiia Rritu, Mohsen Kohrangi, Dimitrios
Vamvatsikos, Paolo Bazzurro

BAYESIAN NETWORK AND MONTE CARLO SIMULATION AUGMENTED EXTERNAL
FLOOD PROBABILISTIC RISK ASSESSMENTS FOR NUCLEAR POWER PLANTS ......c.ccoocveveivenene. 974
Joy Shen, Constantinos Frantzis, Saman Marandi, Michelle T Bensi, Mohammad Modarres

OUTLINE OF SEISMIC-INDUCED FLOODING PROBABILISTIC RISK ASSESSMENT FOR

NUCLEAR POWER PLANTS ...ttt ettt ettt sttt et e e s e besseeteeseeneensesesesseeseeneeneeneans 983
Ichiro Tamura, Kenichi Ihara, Kenichi Kanda, Kozo Murakami, Bumpei Fujioka, Naoki
Hirokawa, Yasuki Ohtori

ESTIMATION OF TSUNAMI-DAMAGE-RATE-CURVE BASED ON TOHOKU
EARTHQUAKE TSUNAMI DAMAGE INFORMATION ......ccooiiiiiiiiiiieeiie ettt ettt evee v e evee e 992
Masaaki Ikeno, Naoto Kihara

DEVELOPMENT OF FAILURE MITIGATION TECHNOLOGIES FOR IMPROVING

RESILIENCE OF NUCLEAR STRUCTURES (4) FAILURE MITIGATION OF PIPING

SYSTEMS FOR EXCESSIVE EARTHQUAKES ........ccoooiiotiitieieeee ettt ettt e 1002
Izumi Nakamura, Naoto Kasahara

SAFETY IMPROVEMENT FOR GXBWR BY USING FILTERED CONTAINMENT VENTING
SYSTEM .ttt b et bbbttt b et b et b et b et b et ee 1012
Tadashi Narabayashi, Koji Endo, Sanshiro Kobayashi

DEVELOPMENT OF FAILURE MITIGATION TECHNOLOGIES FOR IMPROVING

RESILIENCE OF NUCLEAR STRUCTURES (6) RESILIENCE IMPROVEMENTS OF FAST

REACTORS BY FAILURE MITIGATION FOR EXCESSIVE EARTHQUAKE .........ccccceevvieiieeiieeirenne. 1022
Hidemasa Yamano, Satoshi Futagami, Masanori Masanori, Kenichi Kurisaka



DEVELOPMENT OF FAILURE MITIGATION TECHNOLOGIES FOR IMPROVING

RESILIENCE OF NUCLEAR STRUCTURES (8) PROPOSAL OF PERFORMANCE-BASED

FRAGILITY INCLUDING FAILURE CONSEQUENC E ........cccoioiiitiiiieieceeceecteeete ettt 1033
Akihiro Mano, Takuya Sato, Masakazu Ichimiya, Naoto Kasahara

VISUALIZATION OF SAFETY AND RESILIENCE IMPROVEMENTS ........cccoiiniiininieinenieeeiesieeeeene 1042
Satoshi Abe, Shi Chen, Kazuyuki Demachi, Naoto Kasahara, Kenichi Kurisaka

DEVELOPMENT OF FAILURE MITIGATION TECHNOLOGIES FOR IMPROVING

RESILIENCE OF NUCLEAR STRUCTURES (3) FAILURE MITIGATION OF REACTOR

VESSELS FOR EXCESSIVE EARTHQUAKES .......cotiiiietiieeeeeeteete ettt ettt ve v enne s 1052
Yiji Ye, Sho Hasegawa, Masakazu Ichimiya, Naoto Kasahara

SAFETY EVALUATION OF NUCLEAR INSTALLATIONS AGAINST HAZARD

COMBINATIONS INDUCED BY EXTERNAL EVENTS ......ooiiioeeeeeeeeee et 1062
Ayhan Altinyollar, Michelle Bensi, Paolo Contri, Dennis Henneke, Minkyu Kim, Mayasandra
K. Ravindra, Marina Réwekamp

DEVELOPMENT OF FAILURE MITIGATION TECHNOLOGIES FOR IMPROVING

RESILIENCE OF NUCLEAR STRUCTURES (2) FAILURE MITIGATION FOR BEYOND

DESIGN HIGH TEMPERATURE ACCIDENTS ......ociiiitiiiieiisieieie sttt sttt sttt s eene e 1070
Naoto Kasahara, Takuya Sato, Kensuke Narumi

DEVELOPMENT OF FAILURE MITIGATION TECHNOLOGIES FOR IMPROVING

RESILIENCE OF NUCLEAR STRUCTURES(5) RESILIENCE IMPROVEMENTS OF FAST

REACTORS BY FAILURE MITIGATION FOR BEYOND DESIGN HIGH TEMPERATURE

ACCIDENTS .ottt e e et e e et e e s ettt e e e et e e e aaeeeseateeessaaeeesaaaaeesantaeesssaeeesaneneesasaeeeans 1080
Satoshi Futagami, Masanori Ando, Hidemasa Yamano

DEVELOPMENT OF FAILURE MITIGATION TECHNOLOGIES FOR IMPROVING

RESILIENCE OF NUCLEAR STRUCTURES(1) FAILURE MITIGATION BY PASSIVE

SAFETY STRUCTURES WITHOUT CATASTROPHIC FAILURE........cccvviiiiiiiiiiieeeee s 1090
Naoto Kasahara, Hidemasa Yamano, Izumi Nakamura, Kazuyuki Demachi, Takuya Sato,
Masakazu Ichimiya

FILTRATION OF ORGANIC IODINE DISCHARGES BY ZEOLITE ADSORBENTS.
APPLICATION TO FRENCH NUCLEAR POWER PLANTS .....cooiiiiiiireirerieceeeeee e 1098
Philippe Chantereau

PRACTICAL INTEGRATED FRAMEWORK TO PERFORM MULTI-UNIT PRA INCLUDING
SEISMIC FRAGILITY CORRELATTION ...ttt ettt ettt e e et e saae e e st e e eeaneessaaeeeas 1108
Mohamed Talaat

EVALUATION OF ULTIMATE PRESSURE CAPACITY OF CONTAINMENT BUILDING

CONSIDERING VARIABILITY IN SEVERE ACCIDENT LOADS AND MATERIAL

PROPERTIES ...ttt sttt et ettt s b e ebe et et e nae st e sbesaeeae et enneneens 1118
Hyungkui Park, Young-Sun Choun, Soohyuk Chang, Yun Yong Kim

UNDER-RECOGNIZED PHENOMENA AND UNCERTAINTIES IN THE INTEGRITY

ASSESSMENT OF THE REACTOR COOLANT PRESSURE BOUNDARY IN HIGH-

PRESSURE CORE MELT ACCIDENT SCENARIOS ......ooiieiiiieiieieteieietee ettt 1123
Christoph Bldsius, Jiirgen Sievers, Stefan Weihe

PROBABILISTIC CAPACITY EVALUATION OF CONTAINMENT BUILDING
CONSIDERING UNCERTAINTY OF TIME-DEPENDENT MATERIAL DEGRADATION....................... 1133
Han-Sang Woo, Woo-Min Cho, Yoon-Suk Chang



DEVELOPMENT OF SAFETY ENHANCEMENT TECHNOLOGY FOR SSCS IN NUCLEAR

POWER PLANT CONSIDERING BEYOND DESIGN LEVEL EARTHQUAKE .......cccccootviiiniiiennn 1141
Minkyu Kim
MAKING RISK-INFORMED DECISIONS IN CASK DESIGN REVIEW ......cccccovviniiiniicncrccncne 1148

Sujit Samaddar, Alexis Sotomyor-Rivera

SCRAM-+: A UNIFIED PROBABILISTIC RISK ASSESSMENT PLATFORM FOR IMPROVED
DECISION-MAKING IN RELIABILITY ANALYSIS ..ottt e e e e 1154
Nailah Afshan, Saran Srikanth Bodda, Abhinav Gupta, Kevin Han

CONSIDERATIONS FOR BEYOND DESIGN BASES EXTERNAL HAZARDS IN ADVANCED
REACTOR SAFETY ANALYSES ..ottt bttt sttt ettt 1163
Aybars Gurpinar, James J. Johnson

RISK-BASED DESIGN OF A SEISMIC ISOLATION SYSTEM FOR ADVANCED NUCLEAR

POWER PLANTS ...ttt ettt ettt e e et e et e e ete e eteeeaeeenteeeaeeenteseaeeetesenseeeaeseeseeensesenseeenseean 1168
Ching-Ching Yu, Benjamin M Carmichael, Jason P Redd, Brandon M Chisholm, Mark W
Peres, Brian I Song, Matthew Denman, Chandrakanth Bolisetti, Andrew S Whittaker

SEISMIC PROBABILISTIC RISK ASSESSMENT OF NUCLEAR POWER PLANTS USING
DETAILED STRUCTURAL MODELS .....coiiiiiiiiitiieteeeneeeeieeeetetete sttt st neen 1178
Baris Kasapoglu, Halil Sezen

EARTHQUAKE RESPONSES OF NUCLEAR FACILITIES ON A LAYERED SOIL
SUBJECTED TO INCOHERENT SEISMIC WAVES ..ottt 1188
Jin Ho Lee

INVESTIGATION ON THE SEISMIC RESPONSE OF FULLY EMBEDDED NUCLEAR
POWER PLANT ON LIQUEFIABLE GROUND USING CENTRIFUGE TESTS ......ccoceeiviiiiiieieeieee. 1196
Mi Zhao, Xin Wang, Jie Yang, Xiuli Du

DESIGN METHODOLOGY FOR STANDARD STEEL-COMPOSITE (SC) WALL
ATTACHMENTS FOR NUCLEAR POWER PLANTS.......oooiiitiiririeieerieteie ettt 1206
Lisa Cleveland, Derrick Kwok, Steven Ainge, Ahmed Elremaily

DESIGN OF REACTOR BUILDING RAFTS ON SOFT SOILS - COMPARATIVE ANALYSES

BETWEEN MEASURES OF OLD NPP AND DESIGN ASSUMPTIONS .......ooooiiiiiieeeeeeeee e 1216
Carole Pineau, Alexis Courtois, Marisa Contrafatto, Laurent Sampic, Cyril Simon, Francis
Barré, Charisis Chatzigogos, Theodora Makrypidi, Pierre-Alain Nazé

DESIGN OF REINFORCED CONCRETE STRUCTURES USING SECTION CUTS IN ANSYS............ 1226
Mustafa Kemal Ozkan, Giulio Leon Flores, Omer Erbay, Abdullah Evren Ulku, Rim Nayal

COMMON APPROACHES TO CODES AND STANDARDS FOR SMALL MODULAR
REAGCTORS ...ttt ettt et h e et e s et et e bt e bt e bt ea e em b et e beebeebeebeententeeebesaesbeeneenean 1238
Ronan Tanguy, Pekka Tapani Pyy

COMPUTATIONAL RESEARCH OF BASE-ISOLATION FOR NUCLEAR POWER PLANT ................ 1247
Jie Xi Su

DEVELOPMENT OF THE MATERIAL STRENGTH STANDARD OF 316FR STEEL AND
MODIFIED 9CR-1MO STEEL FOR NEXT-GENERATION FAST REACTOR IN JAPAN ........cccevveueen. 1253
Takashi Onizawa, Kodai Toyota, Yuya Imagawa, Satoshi Okajima, Masanori Ando



BENCHMARK ANALYSIS BY BEREMIN MODEL AND GTN MODEL IN CAF

SUBCOMMITTEE ...ttt ettt e e e e e e e e e eaeeeteeeeaeeeteeeaeeeteeesesenteeeteeenteeeseseneeenreeanes 1263
Yasuto Nagoshi, Takuya Fukahori, Hiroshi Okada, Akiyuki Takahashi, Masaki Shimodaira,
Takashi Ueda, Takuya Ogawa, Kenji Yashirodai, Yukio Takahashi, Mitsuru Ohata

SENSITIVITY STUDY ON LIFE FACTOR AND GRADIENT FACTOR IN FATIGUE
ANALYSIS OF MAIN EQUIPMENT IN NPP......coiiiiiiiieieieieiietesiet ettt sttt st et sse e saesaeseenens 1272
Chang Liu, Chen Li, Jingjing Deng, Yinbiao He, Haitao Zhu

INELASTIC ANALYSIS OF INTERMEDIATE HEAT EXCHANGER FOR HTGR ........cccoovvvviiiiiiennnnn. 1282
Yuichi Hirose, Toshiyuki Hirano, Takumi Tokiyoshi, Toshihide Igari, Hiroto Tanishima,
Takashi Honda

FRACTURE MECHANICS ASSESSMENT OF THE STEAM-GENERATOR TUBE-SHEET
PLATE THROUGH AJ-Q APPROACH FOR CONSIDERATION OF THE CONSTRAINT LOSS ........... 1292
Stephane Chapuliot, Aurore Parrot, Olivier Ancelet, Stephane Marie

OECD/NEA/CSNI MEDIUM-TERM STRATEGIES FOR THE WGIAGESEISMIC
ENGINEERING SUB-GROUP FOR 2023 = 2028.....couiiioiieiieeeee oottt ettt eae e sveeeane e 1300
Emmanuel Viallet, Keiko Chitose

INFLUENCE OF PLASTIC STRAIN ON FATIGUE DAMAGE ASSESSMENT FOR SEISMIC
LOAD (KS FACTORS FOR AN ACTUAL PIPING SYSTEM OF NUCLEAR POWER PLANT)............. 1308
Masayuki Kamaya

FURTHER DEVELOPMENT OF ISO 4917 STANDARD SERIES FOR THE DESIGN OF

NUCLEAR POWER PLANTS AGAINST SEISMIC EVENTS ....c.ooiiiiiiiieirieieiieieeeieeeeeee e 1316
Rainer Gersinska, Robert Borsutzky, Franz Hermann Schliiter, Andreas Fécke, Timo Schmitt,
Hamid Sadegh-Azar

ADAPTING EUROPEAN CODES AND STANDARDS RELATIVE TO ANCHORAGES FOR
THE NUCLEAR INDUSTRY ...ttt ettt ettt e et e et e e e et e e e et eesstaeessesteeeseaseesseaseessasaeeesanes 1326
Boris Marquois, Clement Herve, Gael Verdun, Philippe Bisarah

DESIGN FORMULA FOR SKELETON CURVE OF STEEL PLATE CONCRETE SHEAR
WALLS WITH JOINT BARS ...ttt ettt sttt sttt a ettt et tese st e ssesestessesestesaeneesens 1335
Masaki Kawashima, Kota Ibuki, Kazunori Akiyama

SEISMIC ASSESSMENT GUIDELINES FOR STRUCTURES, SYSTEMS, AND

COMPONENTS CLASSIFIED AS RISK INFORMED SAFETY CATEGORIZATION NO. 3

(RISC-3) PER 10 CFR 50.69 .....ccuiiiiiiiieiieieieit ettt sttt ettt sttt st sttt e seese st esessensesesbeneesessensesenes 1343
Tim Graf, Riccardo Cappa, Greg Hardy, John Richards

OBSERVATIONS OF GROUND MOTION SCALING REQUIREMENTS IN ASCE/SEI 7-22
STANDARD . ...ttt et et e e e e ettt e e e e e e e et aaeeeeeeseesaataeeeeessessastaseeeessssensaaseeeseessnnnnraees 1350
Hsun-Jen Liu, Yin-Nan Huang, Wen-Yu Jean

VIBRATION IN NUCLEAR RESEARCH FACILITIES ......ccoociitiiiinieirenieeeiesteteieseeie et 1358
Shaun Devaney, Tsvetan Genov, Tasho Naumov, John Powell, Anton Andonov

PROPOSAL FOR IMPROVEMENT OF AIRPLANE CRASH AND IMPACT RESISTANCE

DESIGN PROVISIONS IN RCC-CW CODE .......ccooiriiiiiiiiiniincineseteereet sttt sttt 1368
Sara Ghadimi Khasraghy, Francois Tarallo, Tadeusz Szczesiak, Peter Rangelow, Anthony
Darraba, Pekka Vilikangas, Nicolas Pfeiffer



RISK-INFORMED PERFORMANCE-BASED DESIGN METHODS FOR EXTERNAL
HAZARDS: ADVANCED REACTOR DESIGN EXAMPLE FOR A SEISMIC HAZARD (PHASE

Siavash Dorvash, Mohamed M Talaat, Riccardo Cappa, Fred F Grant, Abhinav Anup, John
Richards, Hasan Charkas

VOLUME 3

APPLICATION EXAMPLES FOR SEISMIC DESIGN CONCEPTS FOR COMMERCIAL

NUCLEAR POWER PLANTS USING RIPB OPTIONS.......cooiiiirieieiieieiiieeiesieteee st 1387
Nilesh C Chokshi, John Stamatakos, Mayasander K Ravindra, Robert J Budnitz, Biswajit
Dasgupta, Kristin Ulmer

METHODOLOGY FOR SLS LONG-TERM ANALYSIS OF RC RAFT FOUNDATIONS .........cccceceeeenee. 1396
Javier Ignacio Ezeberry Parrotta

PROPOSED CODE GUIDANCE FOR AN FEA SOLUTION TO INTERNAL
REINFORCEMENT OF PROPOSEDSC WALLS AROUND LARGE OPENINGS........cccceoviireiririeenene 1406
Lisa Cleveland, Reza Dashpeyma, Ahmed Elremaily, Rim Nayal

SEISMIC TESTING CHALLENGES IN RIM QUALIFICATION........ccoviiiiiieieeieeveeeteeereere e 1416
Amitabh Dar

EXPERIMENTAL STUDY ON VIBRATION INDUCED BY PROJECTILE IMPACT ON RC
STRUCTURES CONTAINING EQUIPMENT .....cooiiiiiiiriiietiienenteneeieetetete sttt s sre e 1426
Masatoshi Kasagi, Yuta Uemura, Hiroyuki Musha, Takeshi Ugata, Masuhiro Beppu

CONSIDERATION OF SOIL-STRUCTURE-INTERACTION FOR SEISMICALLY ISOLATED
ADVANCED REACTORS ...ttt ettt e e e ete e e s et e e s seaaaeesentaeeseaaesesenaneeseseeeeans 1436
Kaivalya Mitesh Lal, Andrew S Whittaker, Benjamin D Kosbab, Koroush Shirvan

EXAMPLES OF SEISMIC DESIGN AND QUALIFICATION OF ITER COMPONENTS. .........ccccovvenn.... 1446
Didier Combescure, Gaston Hanna, Fernando Rueda

STUDY ON A CRASH SIMULATION MODEL FOR THE PROTECTIVE MEMBER OF
FLEXIBLE STRUGCTURE .....c.cotitiiiieietiieteeett ettt ettt sttt ae ettt st saeststesaesestensesessessenensens 1454
Miyako Kuwamura, Kunio Takekoshi

NUMERICAL SIMULATION OF IMPACT ON REINFORCED CONCRETE SLABS —ISSUES
OF SCALING AND TRANSFER TO REAL NPP CONCRETE STRUCTURE .......ccooviiiiiieiiiieeeeeeeeens 1464
Thomas Schubert, Pierre Worndle, Robert Borsutzky, Birgit Beckmann

PUNCHING DAMAGE OF REINFORCED CONCRETE SLABS SUBJECTED TO HARD
MISSILE IMPACT: NUMERICAL SIMULATIONS OF INCLINED IMPACTS IN LS-DYNA................. 1474
Bastian Wilding, Sara Ghadimi Khasraghy, Peter Zwicky

A STUDY ON IMPROVEMENT OF THREE-DIMENSIONAL SEISMIC ANALY SIS METHOD

OF NUCLEAR BUILDING USING A LARGE-SCALE OBSERVATION SYSTEM (PART 1:

ANALYSIS OF ENTIRE RESPONSE OF THE REACTOR BUILDING BASED ON

EARTHQUAKE MOTIONS).....cctiiitietiete ettt ettt ettt ettt et eseeveeteeseeasessesseeseeasessessessessessessesseessessennan 1484
Koki Yamakawa, Hiroshi Moritani, Masaaki Saruta, Masanori I[Iba, Akemi Nishida, Manabu
Kawata, Kazuhiko Ilgaki



A STUDY ON IMPROVEMENT OF THREE-DIMENSIONAL SEISMIC ANALY SIS METHOD

OF NUCLEAR BUILDING USING A LARGE-SCALE OBSERVATION SYSTEM (PART3:

IMPROVEMENT AND VALIDATION OF THREE-DIMENSIONAL SEISMIC ANALYSIS

IMETHOD ). ...ttt ettt ettt b st b et et b et et e st e bt e bt e bt es e et e st e st et e e bt et se st eten
Byunghyun Choi, Akemi Nishida, Tadahiko Shiomi, Manabu Kawata, Kazuhiko lIgaki, Koki
Yamakawa

A STUDY ON IMPROVEMENT OF THREE-DIMENSIONAL SEISMIC ANALYSIS METHOD
OF NUCLEAR BUILDING USING A LARGE-SCALE OBSERVATION SYSTEM (PART 2:
ANALYSIS OF LOCAL RESPONSE OF THE REACTOR BUILDING BASED ON ARTIFICIAL
WAVES) oottt ettt et e e bt e st e e e b e e e abeesabeeeabeeasbeeeabaeaabeeaabaeaabeeenbaeeateeeabaeenteeenbaeenteeetaeenteeentaeenteas
Akemi Nishida, Manabu Kawata, Byunghyun Choi, Takahiro Kunitomo, Tadahiko Shiomi,
Kazuhiko 1Igaki, Koki Yamakawa

BI-DIRECTIONAL CHARACTERIZATION TEST OF A FRICTION PENDULUM BEARING
WITH REAL-TIME AXIAL FORCE CONTROL........cocctviiiiiriiieiiniinieeiesieteie ettt sttt
Lee Chunghyun, Chae Yunbyeong

APPLICABILITY OF LARGE-SCALE SEISMIC RESPONSE ANALY SIS OF NUCLEAR
POWER BUILDING BASED ON FINITE ELEMENT MODELING .........coooviiiiiiieeeiee e
Eiji Tanaka, Takaaki Tsukada, Yasuhiro Ohashi

3D BASE CONTROL SEISMIC ISOLATION SYSTEM (BCS) FOR SAFETY RELATED NPPS’

Victor Kostarev, Alexander Kultsep, Petr Vasilyev

CURRENT STATUS ON ENHANCING SEISMIC PERFORMANCE VERIFICATION FOR
UNDERGROUND RC STRUCTURES AT NPPS IN JAPAN ..ottt ettt
Toyofumi Matsuo, Keizo Ohtomo, Seiji Nagata, Satoshi Komatsu, Koichi Maekawa

DESIGN OF INTEGRAL 3D SEISMIC ISOLATOR AND ITS SEISMIC RESPONSES FOR A
NUCLEAR FACILITY ettt ettt ettt et st sttt eanesanesaeesaeennee
Bong Yoo, Jae-Han Lee, Jinsung Kwak, Min-Gu Won, Gyeong-Hoi Koo, Jin-Ho Oh, Jeong-
Soo Ryu

IMPLEMENTATION AND VERIFICATION OF SHEAR TRANSFER MODEL OF
REINFORCED CONCRETE ......coettiiieiietiieieeeteste ettt sttt sttt ettt test st e ssenessesseseetessenensens
Hideaki Sonobe, Wataru Hotta, Shunichi Suzuki, Hiroki Motoyama, Muneo Hori

IMPACT INDUCED HIGH FREQUENCY VIBRATIONS:OPTIONS FOR A UNIFIED
APPROACH FOR THE DESIGN OF COMPONENTS .....c.occiiiieirinetriereetnenteesieseeit sttt
Sara Ghadimi Khasraghy, Tadeusz Szczesiak, Abhinav Gupta, Peter Rangelow

APPLICABILITY OF EQUIVALENT LINEAR THREE-DIMENSIONAL FEM ANALYSIS FOR
REINFORCED CONCRETE SHEAR WALLS ... .ottt ettt eeeavte e e e e s e esnaaneeee s
Yoshitaka Ichihara, Tsuguyoshi Suzuki, Kenichirou Aoki, Naoto Yabushita

EMPIRICAL FORMULAS OF EQUIVALENT DAMPING OF VARIOUS NONLINEAR
CONSTITUTIVE LAWS FOR ATC40 PROCEDURE........cccoooiiiiiiiiiieeeeee e
Thuong Anh Nguyen, Pierre Labbé, Guillaume Hervé-Secourgeon

SENSITIVITY STUDY OF INDUCED VIBRATIONS DUE TO BOEING 707 AIRCRAFT
IIMIPAICT .ttt ettt bbbt ettt b e s bbb e st et et e e bt sb e bt eat e st et et bbbt eneen
Andrii Nykyforchyn, Sunay Stduble, Michael Hauck



ADVANCED SENSITIVITY ANALYSIS OF DYNAMIC BEHAVIOR AND SPECTRAL

TRANSFER IN CIVIL AND NUCLEAR ENGINEERING STRUCTURES USING A

PARAMETRIC LUMPED-MASS STICK MODEL.........cooiieitiietieeeee ettt eeaae e enens 1608
Ibrahim Bitar, David Bouhjiti, Ludmila Provost, Maria Lancieri, Benjamin Richard

ISOLATED FUEL STORAGE POOL SEISMIC BEHAVIOR — EFFECT OF FLUID AND
ISOLATORS MODELING ..ottt ettt ettt ettt e ettt s e e et e e st e e eaa e e et e e seaeesaaeesaneeas 1617
Nadim Moussallam, Simon Lehmann

DYNAMIC MODEL AND EARTHQUAKE RESPONSE OF A HYBRID ISOLATED SYSTEM
WITH TUNED INERTER DAMPERS FOR NUCLEAR POWER PLANTS.......cccoociiiiiiiiienineneeeeeeneee 1627
Yixin Feng Shaoping Li, Rong Pan, Hao Xv, Wenguang Liu

ANALYTICAL STUDY ON OPTIMAL EVALUATION METHOD OF INPUT LOSS CAUSED

BY SPATIAL VARIATION OF SEISMIC GROUND MOTION AND FUNDAMENTAL STUDY

ON COHERENCE ESTIMATION MODEL .......oooooiiiiiieeeeeeees 1637
Minoru Matsubara, Susumu Ino

RESEARCH ON NEW SEISMIC ISOLATION SYSTEM USING CENTER-OF-GRAVITY
POSITION VARIATION ...ttt sttt ettt b e bt bt e e et et e s bt ebeebeestenbe s enbesbesbeeneenean 1647
Osamu Furuya, Shota Saito

NONLINEAR SEISMIC ANALY SIS FOR REINFORCED CONCRETE STRUCTURES IN

NUCLEAR FACILITIES: CURRENT STANDARDS, CHALLENGES AND

RECOMMENDATIONS FOR DETERMINISTIC VERIFICATIONS .....oooiiiiiiieeeee e 1654
YWes Mondet, Peter Rangelow, Rainer Zinn, Tadeusz Szczesiak, Michael Borgerhoff, Matthias
Stadler, Jan Attinger

OPTIMIZED LAYOUT PROCEDURE FOR 3D SEISMIC ISOLATION SYSTEMS FOR
STRUCTURES IN NPPS ...ttt sttt ettt ettt et b et e e bt e b et et esesbeneesesbeneenenes 1664
Peter Nawrotzki, Daniel Siepe, Yuji Enomoto

NONLINEAR ANALYSIS ON EXPERIMENTAL RESPONSE OF REINFORCED CONCRETE
UNDERGROUND STRUCTURE USING LAMINATED SHELL ELEMENTS.......cccccoviiiiniinienieieeene 1673
Seiji Nagata, Toyofumi Matsuo

REINFORCEMENT EFFECT ANALYSIS ON PERFORMANCE OF SQUAT SHEAR WALL IN
NUCLEAR ISLAND . ...ttt ettt ettt ettt sttt et sb ettt et s bt s he et est et et e b e sbesaeebeeaeeane 1682
Shaojie Wang, Dongmei Wang, Yumin Li, Xinli Zhao

PHYSICS-TRAINED ARTIFICIAL INTELLIGENCE FRAMEWORK TO DETECT CHLORIDE
DEGRADATION ..ottt ettt ettt ettt sttt sttt et et e st et e se st ebesaese et esseseesessesestenseseesenseseesessenensens 1690
Parth A Patel, Abhinav Gupta, Saran Srikanth Bodda, Harleen Kaur Sandhu

EFFECTS OF NEUTRON IRRADIATION ON THE STRUCTURAL PERFORMANCE OF THE
CONCRETE BIOLOGICAL SHIELD IN LIGHT WATER REACTORS .......ooiiiieeeee e 1700
Yann M Le Pape, Amani Cheniour, Mohammed Alnaggar, Eva Davidson, Yong Joon Choi,
Samantha Sabatino, Madhumita Sircar

COMPUTATIONAL SIMULATION OF REINFORCED CONCRETE SHEAR WALLS SUBJECT
TO ASR AND REVERSED CYCLIC LATERAL LOADING ......cooooiiiiiiiiiiieeel 1710
Huan Li, Jose Pires

A NUMERICAL MODELLING TECHNIQUE FOR STEEL FIBER REINFORCED CONCRETE........... 1720
Pierluigi Olmati, Akitsugu Muramatsu, Kunio Takekoshi



EFFECT OF TEMPERATURE INHOMOGENEITIES ON THE THERMAL STRESSES
DEVELOPED IN MTR FUEL ELEMENTS DURING THEIR IRRADIATION........coooveiieiiieiicieeeeeeene 1730
Juan Francisco Crescente, Santiago Ward

COMBINED BENDING AND PUNCHING DAMAGE OF REINFORCED CONCRETE SLABS
UNDER IMPACT LOADING: SIMULATION OF GEOMETRICALLY SCALED TESTS IN LS-

Bastian Wilding, Sara Ghadimi Khasraghy, Peter Zwicky

STUDY ON SEISMIC SSI EFFECTS FOR DEEPLY EMBEDDED BASE-ISOLATED SMR ON
DIFFERENT SITE CONDITIONS ..ottt sttt sttt sttt st st sttt st et saesesnene 1750
Dan Mircea Ghiocel, Kyung Lee, Daniel Lemley, Branko Galunic

NONLINEAR SSI ANALYSIS STUDY FOR RC BUILDING ON SOIL SITE IN TOKYO AREA
IN COMPLIANCE WITH JEAC 4601 RECOMMENDATIONS FOR STRUCTURE MODELING........... 1761
Dan Mircea Ghiocel, Yasuo Nitta, Ryosuke Ikeda, Tomohiro Hiroguchi

COMBINED BENDING AND PUNCHING DAMAGE OF REINFORCED CONCRETE SLABS

UNDER IMPACT LOADING: SIMULATIONS ON SCALE EFFECTS USING THE WINFRITH

CONCRETE MODEL......cuootiiitiiiiietsieiett ettt sttt st ese sttt ste sttt s betesesbenteseesenteseeseneesesseneesessensesenns 1772
Christian Heckotter, Ludwig Bahr

COMBINED BENDING AND PUNCHING DAMAGE OF REINFORCED CONCRETE SLABS
UNDER IMPACT LOADING: PROJECTILE STUDIES FOR SCALED IMPACT TESTS......ccoovvvvveeee.n. 1782
Arja Saarenheimo, Kim Calonius, Alexis Fedoroff, Markku Tuomala, Ari Vepsa

PROPOSAL OF BROADENING CORRECTION FACTOR METHOD REFLECTING

VIBRATION CHARACTERISTICS OF PIPING SYSTEMS SUBJECTED TO THREE

DIRECTIONAL SEISMIC LOADS ..ottt sttt sttt et sttt ste st nsesestesaeneesens 1791
Shinjiro Hidaka, Gaku Shoji

BUCKLING OF THE PRESSURE BALANCED UNIVERSAL EXPANSION JOINTS UNDER
INTERNAL PRESSURE ...ttt et sttt bbbt 1801
Alexey Berkovsky, Oleg Kireev, Maria Saykova

SEISMIC SSSI STUDIES FOR DEEPLY EMBEDDED SMR WITH SC/RC WALLS UNDER
SEVERE EARTHQUAKES FOR DIFFERENT SOIL SITE CONDITIONS .......cccoiiiiiiiiieeiieeieeeiee e 1812
Dan Mircea Ghiocel, Yasuo Nitta, Ryosuke Ikeda, Tomohiro Hiroguchi

EXPERIMENTAL STUDIES OF SEISMIC EVALUATION AND STRENGTHENING
STRATEGIES FOR SMALL-BORE PIPING.........ooiiiiiiiiiiee oottt ettt eaee e 1823
Fan-Ru Lin, Juin-Fu Chai, Wen-I Liao, Zhen-Yu Lin, Tzu-Chieh Chien

LEAKAGE RATE EXPERIMENTS OF REACTOR CONTAINMENT BUILDING WALLS .................... 1833
Yousang Lee, Hong-Gun Park

PARAMETRIC EVALUATION OF PCCV INTERNAL PRESSURE CAPACITY VIA
SECTIONAL ANALY SIS ...ttt sttt ettt ettt ettt ese e b e b e st e s e seneesesbeneesesteneesesbeneenenes 1842
Thomas Kang, Seung Heon Lee, Chris Jones, Javeed Munshi

A SIMPLIFIED APPROACH FOR PREDICTING FIRE PERFORMANCE ASSESSMENT OF
REINFORCED CONCRETE FIRE COMPARTMENT STRUCTURES .....ooooiiiiiiiee e 1852
Mohsen Roosefid, Marie-Hélene Bonhomme



COMBINED BENDING AND PUNCHING DAMAGE OF REINFORCED CONCRETE SLABS

UNDER IMPACT LOADING: SIMULATION OF GEOMETRICALLY SCALED TESTS WITH

THE LAYER MODEL IN SOFISTIK .....ceutititittieieeiteieiestetet ettt sttt sttt st 1860
Michael Borgerhoff, Matthias Stadler, Heiko Stangenberg, Sara Ghadimi Khasraghy

COMBINED BENDING AND PUNCHING DAMAGE OF REINFORCED CONCRETE SLABS

UNDER IMPACT LOADING: COMPUTATIONAL STUDIES ON SCALE EFFECT WITH

ABAQUS AND SIMPLIFIED METHODS ........ooiiiiiieirieieiteiere ettt sttt sttt st ssese et saeneenens 1870
Kim Calonius, Alexis Fedoroff, Arja Saarenheimo, Markku Tuomala, Ari Vepsd

COMBINED BENDING AND PUNCHING DAMAGE OF REINFORCED CONCRETE SLABS

UNDER IMPACT LOADING: TESTS ON INFLUENCE OF SCALE EFFECT .......cccccecvvieeieirieieierieeenens 1879
Ari Vepsd, Alexis Fedoroff, Anthony Darraba, Sara Ghadimi Khasraghy, Christian Heckdtter,
Genadijs Sagals, Shohei Sawada, Francois Tarallo

NUMERICAL EVALUATION OF STEEL-PLATE COMPOSITE WALL BEHAVIOR UNDER
COMBINED SEISMIC AND ACCIDENT THERMAL LOADING .......cccooiiiiiiiiiieeieeieeee et 1889
Shubham S Gyawali, Kunal Mohinderu, Saahastaranshu R Bhardwaj

VARIATION OF A STRUCTURE SEISMIC RESPONSE AS A RESULT OF SOIL
IMPROVEMENT AT THE CONSTRUCTION SITE......ccocoiiiiiiiiieiieieieieeieieie ettt 1900
Alexander Kultsep, Mikhail Druzhinin, Victor Kostarev

SELF-PRESTRESSING IRON-BASED SHAPE MEMORY ALLOY COMPOSITE FOR ACTIVE
CONCRETE RETROFIT ...ttt sttt sttt sttt 1905
Johanna Alejandra Pinargote-Torres, Miguel Gonzdles-Goéz, Eugene Kim, Trevor Hrynyk

DAMAGE STATUS DEFINITION OF PIPING SYSTEM IN INDUSTRIAL PLANTS FOR

MITIGATION OF NATECH RISK: CLOSURE ON ELBOWS ......cooiiiiieiriieieieseeeeee e 1915
Kiyotaka Takito, Yukihiko Okuda, Izumi Nakamura, Osamu Furuya, Akemi Nishida, Yinsheng
Li

DESIGN AND CONSTRUCTION OF BUILDING PARTS ABOVE GROUND OF A
REPOSITORY ...ttt ettt e et e e et e e ettt e eeaaeeesemtaeeseaaeeesanseeesansaeesssteeesensseessnsseessnneeeesnnnns 1925
Marco Hildmann, Anna Bauer, Fritz-Otto Henkel

REMOTE MEASUREMENT OF 3D VIBRATION OF A PIPE STRUCTURE USING DIGITAL
IMAGE CORRELATION ...ttt ettt ettt e e e ettt e e e e e saaat et eeeeesesaaateeesesssnsaaseeeeeessnnnns 1935
Huinam Rhee, Jiwoong Kim, Morgan Choi, Hyoseong Lee, Jinho Park

EVALUATION OF STRUCTURAL SAFETY OF CONTAINMENT BUILDING IN SEVERE
ACCIDENT ...ttt ettt ettt ettt etttk ettt b ekt b et s bkttt ekt s b bt st be st s bk e e s b bt sneneneas 1938
Tae-Hyun Kwon, Minkyu Kim

FATIGUE DAMAGE IN STRAIGHT PIPES OF NPPS DUE TO DESIGN SEISMIC GROUND
IMOTION ...ttt b ettt b e bt b e bt e st b et e bt e b et e bt e bt eb e et e st e st et enaebeebenaeneetens 1946
Tetsuya Hayashi, Ichiro Tamura, Shigeki Kato

INTEGRITY ANALYSIS OF NUCLEAR POWER PLANTS UNDER STEAM EXPLOSION................... 1955
Liangliang Ma, Hao Wu

DEVELOPMENT AND SEISMIC JUSTIFICATION OF A VIBRATION TUNED MASS
DAMPER FOR NUCLEAR PIPES ... .ottt ettt e et e e e e e e et e e s eaaneesenaeeeens 1963
Nadim Moussallam, Bastien Boudy, Antoine Allais, Nathalie Souquet, Quentin Andrzejewski



DETAILED ANALYSIS OF THE BEAM EFFECTS ON THE AGEING BEHAVIOR OF THE
DOME OF PWR 1300 MWE NUCLEAR CONTAINMENT BUILDINGS AND ON THEIR
PERFORMANCE UNDER SEVER ACCIDENT CONDITIONS — VERCORS MOCK-UP CASE

David Bouhyjiti, Benjamin Francois Richard

INTERMEDIATE STORAGE HALL UNDER BLAST PRESSURE LOADING FROM NEARBY
LNG VAPOUR CLOUD EXPLOSION .....oooiiiiiiiiitieeiei ettt eee e e eaae e s e enteesaaeeensessnaeesnneesaseeenneens
Marcus Ries, Ronald Miiller-Petersen, Fritz-Otto Henkel

EFFECT OF IMPACT LOCATION ON THE PUNCHING SHEAR RESISTANCE OF A

CONCRETE WALL: NEAR EDGE IMPACT TEST.......coiiiieieieietieieiee ettt sttt ne
Anthony Darraba, Alexis Fedoroff, Sara Ghadimi Khasraghy, Christian Heckétter, Shohei
Sawada, Francois Tarallo, Ari Vepsd

EFFECT OF IMPACT LOCATION ON THE PUNCHING SHEAR RESISTANCE OF A

CONCRETE WALL : NUMERICAL ANALYSES OF IMPACT TESTS USING CDP MODEL IN

ABAQUS ettt ettt e e e et e bt et e e e beeatbee e baeabee e baeabee e baeaabeeebaeabeeetaeentaeetaeeteeetaeenreas
Yuji Nikaido, Koichi Yabuuchi, Osamu Kontani, Kazuhiko Yamada

EFFECT OF IMPACT LOCATION ON THE PUNCHING SHEAR RESISTANCE OF A

CONCRETE WALL : ANALYTICAL AND NUMERICAL INTERPRETATION WITH

EUROPLEXUS AND LS-DYNA ...ttt sttt sttt sttt sttt st sestete st s te st esesbeneesesbeneesesbeneesenes
Anthony Darraba, Bastien Lafon, Sara Ghadimi Khasraghy, Bastian Wilding

EFFECT OF IMPACT LOCATION ON THE PUNCHING SHEAR RESISTANCE OF A

CONCRETE WALL: NUMERICAL ANALYSES OF IMPACT TESTS USING WINFRITH AND

RHT CONCRETE MODEL .......oooiiitiiiieei ettt ettt eeve e eee et e eteeeteeveeveenseetaesaeeereenseenseenneens
Christian Heckétter, Jens Arndt

SEISMIC EVALUATION OF CIRCULAR SHAFT IN CENTRIFUGAL LOADING TEST USING
3D PRINTER MODEL AND IN REPRODUCTION ANALYSIS ..ottt
Takahiro Tsutsumiuchi, Hideki Nagai, Yuki Takada, Kazuhide Yamaguchi, Hiroyuki Kumata

EFFECT OF MULTIPLE EXCITATION OF CIRCUMFERENTIAL MODES AND SWAY MODE
IN WATER-FILLED HORIZONTAL CYLINDRICAL SMALL-SCALE TANK .....coteoiieeeeeeeeeeeeeeeeeee
Hiroyuki Yaka, Kohei Susukida, Yusuke Aoki, Masaki Tsuruki, Tetsuya Nagata, Motoki Nakane

EXPERIMENTAL STUDY ON SEISMIC SLOSHING OF STORAGE WATER FOR SPENT
FUEL POOL IN NPPS ...ttt ettt et e et e e e e e e et e e ettt e e e eaaaeesemaaeeseeaaeeesenaneesanaeeeans
Juin-Fu Chai, Fan-Ru Lin, Wei-Hung Hsu

AN EXPERIMENTAL STUDY OF INTERIOR BAFFLE EFFECT ON LIQUID SLOSHING IN

N0 TN D N AN S SRR
Wei-Hung Hsu, Juin-Fu Chai, Fan-Ru Lin, Ting-Wei Liu, Bai-Yi Huang, Tzu-Chieh Chien,
Kun-Ru Liu, Wen-Hsuan Huang, Zhen-Yu Lin, Chin-Xin Wang

LIMITING THE IMPACT OF THE SEISMIC LOAD CASE ON A HORIZONTALLY-

CONFIGURED HTGR TO REDUCE CONSTRUCTION COST ......oiiiiiieieienieniesie et
Sai Sharath Parsi, Enrique Velez, William R Stewart, Koroush Shirvan, Mettupalayam V
Sivaselvan, Andrew S Whittaker



VOLUME 4

CONFIRMATION OF CONSERVATIVENESS FOR LUMPED-MASS STICK MODEL
AGAINST THREE-DIMENSIONAL FINITE ELEMENT MODEL OF REACTOR BUILDING
COUPLED EQUIPMENT MODREL........cctiiiiiiiiieiie ettt et eetteestveeetteestaeesaaeesebeesaseesevaassseessseessseesssesssseens
Takahito Kumagai, Hirokuni Ishigaki, Yugo Hyotani, Tomomi Iwasaki, Eiichi Miyokawa,
Ichiro Tamura

SEISMIC RESPONSE ANALYSIS OF THE REACTOR BUILDING AT THE ONAGAWA

NUCLEAR POWER PLANT UNIT 2 USING OBSERVATION RECORDS OF THE

EARTHQUAKE OFFSHORE FUKUSHIMA PREFECTURE ON MARCH 16, 2022 .........cccccoevevrereenrnenn
Tatsurou Arai, Yoshihiro Ogata, Naoyuki Aizawa, Hiroshi Sawabe, Kazuya Tsurugai, Osamu
Sugawara

SIMULATION AND ANALYSIS OF FLUID-STRUCTURE INTERACTION DURING
CONDENSATION INDUCED WATER HAMMER PHENOMENA .......ccccoooiiiiiiiiiieieeeeee e
Paul Henrik Fuchs, Marco K. Koch

SEISMIC FLUID-STRUCTURE INTERACTION IN ADVANCED REACTOR VESSELS: A
FIRST-OF-A-KIND EXPERIMENTAL PROGRAM ......ooiiiiiiiiieee ettt eaanae e
Faizan Ul Haq Mir Kaivalya M Lal, Ching-Ching Yu, Benjamin D Kosbab, Kaniel Tilow,
Brian Song, Nam Nguyen, Matthew Clavelli, Michael Cohen, Koroush Shirvan, Andrew S
Whittaker

FSI IMPACT INVESTIGATION OF STEAM LINE BRANCH HANGER FAILURE ...........ccccvevviieiennn.
Khalid Chaudhry

THE DYNAMICS RESPONSE OF FLOATING NUCLEAR POWER PLANT PLATFORM IN
OFFSHORE ENVIRONMENIT .....ooiiiiiiiiitii ettt ettt et e e e ettt e s eaaa e e s staeesesntaeessnaseessaneessasaeeesannns
Yu Liu, Yuchao Wang, Fei Zhao, Daogang Lu

NONLINEAR SEISMIC RESPONSE ANALYSIS OF NUCLEAR POWER PLANT BY 3D FEM

MODEL VALIDITY OF MODEL BY OBSERVATION RECORD AND CONFIRMATION OF

RESPONSE TO LARGE ACCELERATION INPUT WAVE .....ooooiiiiiiieeeeeeeeeeee et
Tomoyuki Kido, Tetsuo Shiota, Takahiro Yamasaki, Akira Ota, Hideaki Sonobe, Susumu Ino

THE RIDGECREST, CALIFORNIA, M7.1 EARTHQUAKE OF JULY 5, 2019: EFFECTS ON

SELECTED POWER AND INDUSTRIAL FACILITIES WITHIN THE CHINA LAKE NAVAL

ATR WEAPONS STATION.......oitiiitietiietietentettetesiett sttt ettt ste st st eteste st etessesessessesessessesestessenessesseseesessenessens
Riccardo Cappa, Greg S Hardy, Cameron B Sanford, Robert Choromokos, John Richards

AN EFFECTIVE METHODOLOGY FOR SEISMIC ANALYSIS OF LARGE PILE
FOUNDATIONS ...ttt ettt ettt et b et et b st et b e bt b e s b et e bt e b et ebe et e st e st et e st ebesbenaeneetens
Robert Borsutzky, Hans-Georg Hartmann, Georgia Efthymiou

INTERNATIONAL PRACTICE FOR TREATMENT OF UNCERTAINTIES IN THE
GENERATION OF DETERMINISTIC IN-STRUCTURE-RESPONSE SPECTRA BY PEAK
BROADENING & CLIPPING . .....oueiiiiiiiiieeeee ettt e ettt e e e e e s ettt e e e e s sesaateeeeeesesssnnaaeeeeeeas
Peter Rangelow, Tadeusz Szczesiak, Tobias Richter, Jan Attinger, Bastian Wilding, Yves
Mondet

EFFECT OF ROCKING MOTION ON VIBRATION CHARACTERISTICS OF

SUPERSTRUCTURES BASED ON SEISMIC OBSERVATION RECORDS OF AN NPP

BUILDING .....ctttttettettrietietestete sttt et ste st este st e testesestestesestessesestesses e et anseseesessestesesseseeseaseseetenseneesensesessesseneasans
Takaki Tojo, Takuya Suzuki



A MINIMALISTIC COMPUTATIONAL TESTBED FOR EVALUATING FRAGILITY

ASSESSMENT, RECORD SELECTION, AND INTENSITY MEASURE OPTIMALITY FOR

NUCLEAR POWERPLANTS ..ot e e e e e et e e e et e e e et e e eeaneens 2178
Angeliki Gerontati, Nikolaos D. Karaferis, Dimitrios Vamvatsikos, Charles Droszcz, Paolo
Bazzurro

EFFECT OF SEISMIC WAVE INCOHERENCE MODELS ON THE FOUNDATION
RESPONSES OF NPP ...ttt ettt s etk ste st et et eseetesaese et ente st ssenseseesesaeneetens 2188
Kurtulus Soyluk, Mohamed Zouatine, Hamid Sadegh Azar

SITE-SPECIFIC SSSI ANALYSIS FOR DEEPLY EMBEDDED SMR USING FLEXIBLE

VOLUME REDUCED-ORDER MODELING WITH IMPEDANCE INTERPOLATION

(FVROMEINT) ..ottt ettt et ettt ettt e ettt eteettess et e s e eteeteetsessesb et ebeeseetsessessesseseseeaeeseenseneas 2198
Alidad Hashemi, Tarek Elkhoraibi, Luben Todorovski, Dan Ghiocel

CASE STUDY INVESTIGATING PROBABILISTIC AND DETERMINISTIC SAMPLING
METHODS FOR DEVELOPING IN-STRUCTURE RESPONSE SPECTRA: PHASE III .......ccccccceeueen. 2205
Abhinav Anup, Andrew C. Appelbaum, Reza Filizadeh, Riccardo Cappa, Fred F Grant

VALIDATION OF NONLINEAR MECHANICAL MODEL FOR NUCLEAR BUILDINGS:
APPLICATION TO SMART2013 MOCK-UP .....ocutiiiieiiriiieiieieieitetesie ettt sttt sttt sae e etessesessesaeseenens 2214
Thomas Langlade, Thomas Heitz, David Bouhjiti, Benjamin Richard

EXPERIMENTAL EVALUATION OF ANCHORAGE STRENGTHS OF #18-GR.60 HEADED
BARS TERMINATED CLOSED TO PENETRATIONS......ooioiie ettt ettt eaae e 2224
Mun-Gil Kim, Sung-Chul Chun, So-Hyun Mun, Sangmin Han

IMPROVED SOIL-STRUCTURE-INTERACTION ANALY SIS APPROACH FOR
GENERATING REALISTIC VERTICAL COMPONENT FLOOR SPECTRA .......c.cccoevviieieieeeieeveeeeena 2232
Norman Abrahamson, Payman Khalili Tehrani

BOLTED CONNECTIONS UNDER DYNAMIC LOADING .......coooiiiiiiie et 2241
Jan Stepan, Sebastian Nase

COMPONENT TESTS TO VERIFY FATIGUE STRENGTH UNDER MEDIA CONDITIONS................. 2250
Fabian Eberhard Silber, Stefan Weihe

EVALUATION OF LEAKAGE RATES ON THE INTERFACE OF STATIC SEALS: A
VIEWPOINT OF CONTACT MECHANICS .....cociiiiiiiieietrete ettt ettt 2259
Shunyang Li, Li Wan, Nan Gui, Xingtuan Yang, Jiyuan Tu, Shengyao Jiang

PRACTICAL IMPLEMENTATION RECOMMENDATIONS FOR AIRCRAFT IMPACT LOAD
DEVELOPMENT AND EQUIPMENT SHOCK ASSESSMENT .......oooiiiiiiiiiiie et 2268
Robert A. Macneill, Mohamed M. Talaat, Nicholas D. Catella, Keng-Wit Lim, Kaniel Z. Tilow

NUMERICAL AND THEORETICAL STUDY ON DYNAMIC FLEXURAL RESPONSES OF
RC SLAB UNDER SOFT MISSILE IMPACT ......ooiiiiiiitetieeeseee ettt 2277
Pengcheng Jia, Hao Wu, Yuehua Cheng

EFFICIENT SEISMIC FSSI ANALYSIS METHODOLOGY OF LARGE-SIZE TANKS ON
PILES INCLUDING SOIL AND RC STRUCTURE NONLINEAR HYSTERETIC BEHAVIOR .............. 2286
Dan Mircea Ghiocel, Inhee Lee

IMPACT TESTS ON REINFORCED CONCRETE SLABS — VARIATION IN RESULTS AND
RESIDUAL LOAD-BEARING CAPACITY DUE TO HARD IMPACT ......ccooiiiirinieieenieeeereeeeeseeeine 2296
Thomas Schubert, Franz Bracklow, Marcus Hering, Birgit Beckmann



ANALYTICAL STUDY OF THE EFFECT OF SIDE CONTACT CONDITION ON THE
EMBEDDED SIDE SPRING ......ccoetiiritiriinieinienieiestertet ettt sttt ettt sttt ettt s tese st ste st st saesestesaesentens 2302
Yuki Inoue, Hiroshi Tomofuji, Akane Yasunaga, Tetsuya Hagiwara, Yasuhiro Ohashi

QUALIFICATION AND SEISMIC DESIGN OF MODULAR FRAMING SYSTEMS IN
NUCLEAR POWER PLANTS ..ottt ettt sttt sttt sttt sttt ae s sbessesesbentesesseneesesseneesesseneans 2311
Viktor Mihajlov, Ertugrul Karabaki, Frank Haeusler, Stephan Hempel

SENSITIVITY STUDY ON MODEL PARAMETERS FOR SEISMIC ANALYSIS OF

SUPPRESSION CHAMBER .......ooooteieieeeeeeeee et e e e e e e e e e eenneeeeenneens 2318
Kazuki Kikumasa, Ichiro Tamura, Atsushi Okubo, Yusuke Aoki, Kohei Susukida, Yuichiro
Imamura, Teppei Kubota, Tadashi Iljima, Yoshihiro Kanemaki, Kazumasa Yamada

SEISMIC SOIL — STRUCTURE — INTERACTION ANALYSIS OF A RADIOACTIVE WASTE
REPOSITORY CONSIDERING ON SITE MEASUREMENTS AND SUBSOIL IMPROVEMENT.......... 2328
Marco Hildmann, Sotiria Karapetrou, Fritz-Otto Henke

FLOOR RESPONSE SPECTRA FOR NONLINEAR SDOF NONSTRUCTURAL
COMPONENTS ...ttt ettt ettt ettt st et ettt e st ese s s e st eseeseneesesseneasesbeneeseesenteseebentesesbeneesesseneesenes 2337
Viadimir Vukobratovic, Peter Fajfar

FULL-SCALE EXPERIMENT AND NUMERICAL SIMULATION OF TSUNAMI-BORNE FRP
BOAT IIMPACT ...ttt ettt e ettt e e e e e e et e et e e e e e e st et e e eesessasaateeeeeessenassaeeeeesessnraaaeeeeeas 2347
Toru Kuriyama, Sota Fukumoto, Yuudai Koike, Makoto Toyoda, Hideki Kaida

SHAKING TABLE TEST OF ELECTRICAL CABINET CONSIDERING SHOCK VIBRATION ............ 2357
Minoru Nagai, Kenta Hibino, Naotaka Takamatsu, Nobuo Ishida, Eiji Yoshimura, Osamu
Furuya, Yusuke Minakawa, Naotomo Maruyama

EFFECT OF THE TSUNAMI-BORNE DEBRIS COLLISION EXERTED ON THE
WATERTIGHT DOOR ON THE INUNDATION VOLUME OF THE BUILDING.........cccooocviiiiieeeiieene 2367
Hideki Kaida, Naoto Kihara, Yoshinori Mihara

NUMERICAL EVALUATION METHOD ON IMPACT-RESISTANCE CAPACITY OF SIMPLY
SUPPORTED RC SLABS UNDER LOW-VELOCITY IMPACT LOADING.......ccccecertririeieririeeereeeeenenns 2376
Norimitsu Kishi, Masato Komuro, Tomoki Kawarai, Dandan Zheng

ON THE APPLICATION OF PSSI RESPONSE QUANTITIES FOR THE SUBSEQUENT
SEISMIC ANALYSIS OF SYSTEMS AND COMPONENTS ..ottt 2385
Davide Kurmann, Holger Senechal

SEISMIC QUALIFICATION OF EQUIPMENT IN NUCLEAR POWER PLANTS USING
IMPEDANCE-MATCHING MODEL-IN-THE-LOOP SIMULATIONS ... .ottt 2394
Sai Sharath Parsi, Mettupalayam V Sivaselvan, Andrew S Whittaker

SEISMIC SSSI ANALYSIS STUDY FOR DEEPLY EMBEDDED SMR STRUCTURE
FOUNDED ON DIFFERENT SOIL SITE CONDITIONS.......ooiiiiiiiiiieiie ettt senaeeeeenens 2404
Dan Mircea Ghiocel, Luben Todorovski

NONLINEAR DYNAMIC ANALYSIS BY THREE-DIMENSIONAL FINITE ELEMENTS

MODEL CONSIDERING UPLIFT OF FOUNDATION .......cooiiiiiiiiee ettt eaaee e 2414
Sho Ito, Akira Ota, Hideaki Sonobe, Susumu Ino, Byunghyun Choi, Akemi Nishida, Tadahiko
Shiomi

EXPERIMENTAL CHARACTERIZATION OF A MOCK-UP CANDU FUEL BUNDLE..............ccce....... 2424

Ali Saudy, Atef Mohany, Hossam Kishawy, Marwan Hassan



APPLICATION OF ANALYSIS FOR ASSEMBLY OF INTEGRATED COMPONENTS TO

STEEL MEMBER CONNECTIONS FOR SEISMIC SAFETY ASSESSMENT OF PLANT

STRUCTURES — PART 3: SYSTEM ANALY SIS .ottt et e et eeeee e e eee e e e e s 2434
Keisuke Matsukawa, Akira Satoda, Akemi Nishida, Zhi Hong Guo

VALIDATION OF NUMERICAL ANALYSES ON SCABBING OF REINFORCED CONCRETE
PANELS SUBJECTED TO PROJECTILE IMPACT ......cctotiieieieieiteieiete ettt 2444
Yukihiko Okuda, Zuoyi Kang, Akemi Nishida, Haruji Tsubota, Yinsheng Li

FLEXURAL BEHAVIOR OF RC BEAM DAMAGED BY LOW-VELOCITY IMPACT
LOADING . ...ttt ettt sttt b et et b e bt b e bt be e bbbt e bt eb e eb et be b e bt et e st et 2454
Hyukjun Ahn, Neul Oh, Yongjae Yu, Jae-Yeol Cho

INVESTIGATING REINFORCED CONCRETE BEAMS UNDER SOFT AND HARD IMPACT............. 2464
Petr Maca, Thomas Schubert, Birgit Beckmann

SEISMIC SOIL-STRUCTURE INTERACTION ANALYSIS OF HOT CELLS USING THE
DOMAIN REDUCTION METHOD (DRM)......ccocciiiieiiiiiieiieieieieiesieteteseeestesaessetessessssessesessessesessesseseesens 2474
Yigit Deniz Isbiliroglu, Matthew Haapala, Harris Lyritsakis, Sai Chowdeswara Rao

Korlapati, Nish Vaidya

ROLE OF THE SOIL-STRUCTURE INTERFACE NONLINEARITY IN THE DYNAMIC
RESPONSE OF NUCLEAR FACILITY STRUCTURES ...ttt 2487
Constantinos Kanellopoulos, Boris Jeremic, loannis Anastasopoulos, Bozidar Stojadinovic

SEISMIC ENHANCEMENT STRATEGY OF MAJOR NSSS EQUIPMENT FOR BDBE IN

KOREAN NUCLEAR POWER PLANTS ...ttt sttt ettt s 2498
Tae Myung Shin
EVALUATION OF MECHANICAL CUMULATIVE DAMAGE OF DRY STORAGE SYSTEM ............. 2508

Hyungyu Roh, Eunho Lee, Chiwoong Ra, No-Cheol Park

NONLINEAR SEISMIC ANALYSIS AND EXPERIMENTAL VALIDATION OF FREE-
STANDING SPENT FUEL RACKS ..ottt ettt ettt ese st ese st esesbeneenees 2517
Hao Qian, Chen Li, Yongcheng Xie, Xiaoming He

SOIL-STRUCTURE INTERACTION ANALYSIS OF SMALL MODULAR REACTOR

FACTLITIES TN AN S Y S ittt oottt ettt e e e e et e e et e e et e e s eteeeesaaaeeeeeaaaeeseataeesseaaeeesenaneesaneeeeans 2524
Giulio Leon Flores, Mustafa Kemal Ozkan, Donald Hamasaki, Abdullah Evren Ulku, Rim
Nayal

FEM EVALUATION OF RADIATION-INDUCED EXPANSION OF META CHERT
AGGREGATE ......ooooiieeeeeee et ettt e et e ettt e e e e s s a et e e eeeessasaatteeeeessssastaeeeeesessnrtaaeeeeeas 2533
Ippei Maruyama, Koichi Maekawa, Kenta Murakami, Takahiro Ohkubo

HARD AND SOFT MISSILE IMPACT TESTS AND COMPUTATIONAL ANALYSIS OF
PRESTRESSED CONCRETE PANELS. ... .ottt sttt e 2539
Seong Ryong Ahn, Thomas Kang

SEISMIC BEHAVIOR OF ELECTRICAL CABINETS FOR NUCLEAR POWER PLANT
CONSIDERING THE ANCHOR WITH CRACKED CONCRETE BY SHAKING TABLE TESTS .......... 2548
Chaebeen Lee, Bubgyu Jeon, Seongwan Kim, Sungjin Chang, Daegi Hahm

METHODS FOR ESTIMATING PENETRATION DEPTHS AND QUANTIFICATION OF THE
PROTECTIVE EFFECT OF SOIL IN THE EVENT OF PROJECTILE IMPACT .......ccccceovvvieriiniiniereeneennnn 2558
Lars Heibges, Hamid Sadegh-Azar



EXPERIMENTAL STUDY ON VERIFICATION OF STEEL PLATE REINFORCED CONCRETE
DESIGN AGAINST AIRCRAFT IMPACT ...ttt ettt e et e et e e s eaaeeeeeaaeeeea 2566
Taiga Korematsu, Daichi Matsuzaki, Tadashi Murofushi, Shingo Terada

DETERMINATION OF ACCIDENTAL HAZARD FREQUENCY FOR A GIVEN STRIKE ZONE.......... 2576
Soe Moe, Javad Moslemian, Alec Nelson

ANALYTICAL RESOLUTION OF NON-DIMENSIONAL AIRCRAFT CRASH EQUATIONS............... 2585
Pierre B. Labbe

COUPLED DYNAMIC SIMULATIONS OF AIRCRAFT IMPACT: A340 AND A380 BY
COMPARISON ...ttt ettt e e et e e et et e e et e e eaa e e st e e eatee st e e easeesaaeesaaeesaseeeaneens 2595
Max Giindel, Fritz-Otto Henkel

A MORE REALISTIC APPROACH FOR IDEALIZATION OF STRUCTURES IN AIRCRAFT
IIMPACT ANALY SIS ..ottt et e e ettt e e et e e et e e e e ettt e ssataeessaaeeessteeessnaseesasaseeesanteeesannns 2605
Soe Moe, Javad Moslemian, Gang Lin

SENSITIVITY STUDY ON THE FACTORS INFLUENCING THE AIRCRAFT IMPACT
LOADING DEFINITION ..ottt sttt sttt sttt sttt st seste st esesbeseesesbeneenesbeneesesbeneesesseneenenes 2614
Anton Andonov, Ming Tan, Alex Illiev, Aidan Parkes

PROPOSAL FOR RESTART OF FUKUSHIMA-DAINI NPS FOR WASTE MANAGEMENT
AND NEW PREPARATIONS OF HIGH TEMPERATURE GAS-COOLED REACTOR FOR
POWER SUPPLY - APPLYING A COLLAPSE-FREE LEVEE IN THE PRESENT ENERGY

SHORTAGE IN JAPAN AND NEXT NUCLEAR STAGES FOR H2 /NH3 -.......coiiiiiiieeeece e 2624
Daijiro Kaneko
MULTIPLEXING OF CONTAINMENT SPRAY PIPING AT TOMARI UNIT 3 .....ccccivinieininieinerieenne 2634

Hiroki Hatakeyama, Yoshihiro Shinohara, Kenta Yoshida, Masaki Aoyagi

CLOSED FORM EQUATION FOR EVALUATION OF SITE-SPECIFIC KAPPA .......cccoeiiiiiiiiienee. 2644
Sugandha Singh, Ashly Cabas, Abhinav Gupta

LESSONS LEARNED FROM THE IMPLEMENTATION OF SSHAC PROCEDURES DURING

THE PAST QUARTER-CENTURY: IMPLICATIONS TO THE PLANNING AND CONDUCT OF

FUTURE STUDIES ..ottt sttt sttt ettt sttt st b ettt bt et e st st et e st bt ebesaeseetens 2653
Kevin Joseph Coppersmith, Ryan Thomas Coppersmith

SEISMIC RESPONSES OF BASE-ISOLATED NUCLEAR POWER PLANTS WITH
CONSIDERATIONS OF IMPACT ..ottt ettt sttt sttt st eseste s be e esesteneesesbeneesesseneenenes 2663
Ching-Ching Yu, Andrew S Whittaker, Benjamin D Kosbab, Payman Khalili Tehrani

ON THE DETERMINATION OF THE PRIMARY PART OF THE SEISMICALLY INDUCED
INERTIAL FORCES IN PRESSURIZED PIPING SYSTEMS ....cooiiiiiiiieeeeee e 2673
Axel Meéric, Pierre Labbé, Djaffar Boussaa, Jean-Frangois Semblat, Pierre-Alain Nazé

STATISTICAL PROPERTY OF SPATIAL CORRELATION AND VARIATION OF SPECTRAL

RATIO WITH RESPECT TO COMMON REFERENCE POINT ESTIMATED BY DENSE

SEISMIC OBSERVATION AT HARD-ROCK SITE .......oooiioiieeeeee e 2683
Takanobu Sato, Hiroaki Sato

A BAYESIAN METHODOLOGY TO RANK AND SELECT GROUND MOTION MODELS
FOR PROBABILISTIC SEISMIC HAZARD ANALYSIS ..ottt eeens 2692
Saran Srikanth Bodda, Merlin Keller, Gloria Senfaute, Abhinav Gupta



SAFETY ASSESSMENT OF NUCLEAR INSTALLATIONS AGAINST EXTERNAL EVENTS

BASED UPON INNOVATIVE EVENT ANALYSIS AND A NEW SET OF METRICS FOR

ROBUSTNESS AND RESILIENCE .......cooviiotieitieetie ettt ettt et e et s eeaeseeaeseeaeeeteeeeaeeeeaeeenaeeenens 2700
Paolo Contri, Michael Salmon, Ayhan Altinyollar

ESTIMATION OF STRONG MOTION GENERATION AREAS OF LARGE EARTHQUAKES
USING A HYBRID HEURISTIC METHOD .......ocotiiiiiiiiieiieieieeteiesie ettt sttt sae et snesesaesaeseenens 2712
Naoya Ishikawa, Satoshi Iwase, Kentaro Motoki, Hiroaki Kobayashi, Koichi Yabuuchi

EVALUATION OF HEAT FLUXES IN FIRE REFERENCE TEST CONDUCTED IN BAM
PROPANE GAS FIRE TEST FACTILITY ...ooeeiiiiieiie ettt ettt e ettt e et ee s enaae e e eaaeeesnaneessnnaeeeens 2720
Martin Feldkamp, Thomas Quercetti, Tobias Gleim, Frank Wille

UK’S REGULATORY CONSIDERATION OF PARTIAL FAILURES IN HIGH ENERGY
COMPONENTS — A MULTI-DISCIPLINE VIEW ......ccoeiiiiiiiiriiieineiee ettt 2730
Anastasios Alexiou, Leslie Nyogeri, Jim Caul

LESSONS LEARNT FROM DESIGN VALIDITY ASSESSMENT OF NUCLEAR POWER
PLANTS REGARDING CLIMATE CHANGE IN KOREA (SEA LEVEL & TEMPERATURE) ............... 2738
Jaemoon Kim, Jungmook Lim, Changgook Song

ASSESSMENT OF A DEEP SHEAR WAVE VELOCITY PROFILE ON A NUCLEAR POWER
PLANT SITE, SOUTH KOREA, USING INVASIVE AND NON-INVASIVE METHODS............cccceuee.. 2746
Seongnoh Ahn, Jieun Kim, Youngkyu Cho, Kiseog Kim, Byungmin Kim

INVESTIGATING THE IMPACT OF SPATTIAL VARIATION OF SEISMIC GROUND MOTIONS
ON REACTOR BUILDING RESPONSE........ccooiiiiiiieiieieieitetetett ettt sttt st eesesbeeesesbeneesees 2754
Mohamed Zouatine, Kurtulus Soyluk, Lars Heibges, Hamid Sadegh Azar

VOLUME 5

COMPARISON BETWEEN 2D/3D SIMULATION OF TORNADO-LIKE VORTEX
INCLUDING NUMERICAL SETUP ...ttt ettt e et e et e e et e e s eaaeasseaaeessenaeeesennes 2764
Kota Fujiwara, Yasuo Hattori, Yuzuru Eguchi, Satoshi Takehisa, Daisuke Hitomi

UNCERTAINTY IN FORECASTING TROPICAL CYCLONE WARNING TIME AND STRONG

WIND DURATION-APPLICATION TO EXTERNAL HAZARD PRA OF NUCLEAR POWER

PLANTS ..ottt ettt ekt a ekt s et e st e st et et e st et e s es e et e s e st et e s ese et e s ese et e sese et enseneetenseseesesaenentens 2774
Kaveh Faraji Najarkolaie, Michelle Bensi

CONSIDERATIONS ON TORNADO FREQUENCY DETERMINATION.........cccovveiviiieiieiteeeieeie e 2784
Thomas Riekert

ANALYSIS OF THE FLUID-STRUCTURE INTERACTION TRANSIENT PROCESS OF
SPENT FUEL STORAGE RACK BASED ON POD AND DMD .....oooiiiiiiiiiiiieeeeeeeeeee et 2794
Fei Zhao, Daogang Lu, Yuchao Wang, Yu Liu

SEISMIC FRAGILITY ANALYSIS OF STORAGE TANK CONSIDERING FLUID-SOLID
COUPLING AND SOIL-PILE INTERACTION EFFECTS ..ottt 2804
Chang-Ching Chang, Chia-Han Chen, Chiun-Lin Wu, Hsuan-Teh Hu

PARAMETRIC STUDY OF THE CRUSH ZONE DISPLACEMENT DUE TO CRUSTAL
DEFORMATION CAUSED BY THE MAIN FAULT ACTIVITY ..ot 2808
Yuta Mitsuhashi, Takahito Tsuchiya, Ryo Yonao



INTEGRITY ASSESSMENT INTERNALS OF PWR REACTOR........c.ooiiiiiieieeeeeeee e
Petrus Baas

FLOW FIELD CHARACTERISTICS ANALYSIS OF 5x5 FUEL ASSEMBLY BASED ON POD
AND DMD METHODS ......c.ooiiitiietietiteitetestet ettt ettt ettt sttt et ste e tesaesestesseseesesseseesesseseesesseseesesseneasens
Guangyun Min, Naibin Jiang

THERMAL STREAS DISTRIBUTIONS OF HEATPIPE COOLED REACTOR CORES: A
REPRESENTATIVE VOLUME ELEMENT (RVE) MODEL STUDY .....ccooiiiiiiieieeie et
Yagqi Lin, Ding Zhou, Jiacheng Luo, Lei Sun, Xiao Yan, Pengzhou Li

EVALUATION OF SECONDARY FAULT ACTIVITY USING LOCAL SAFETY FACTOR OF
ROCK MASS COMPUTED BY PARALLEL FINITE ELEMENT METHOD ........ccccccvvvviiiiiiiiiiiiiiiiiiiinn,
Kazumoto Haba, Masataka Sawada, Kazuaki Watanabe, Muneo Hori

SEISMIC SSI SENSITIVITY STUDY OF LARGE-SCALE NUCLEAR ISLAND USING SASSI
HIGH PERFORMANCE COMPUTING (HPC).....oouiiiiiiieeiceeceeeteete ettt sttt sve e enne s
Mansour Tabatabaie

GENERATION OF SIMULATED EARTHQUAKE MOTIONS CONSIDERING ACTUAL
EARTHQUAKE ENVELOPE AND DESIGN RESPONSE SPECTRUM......cccceoeiriininieieieieeeieeeeeene
Go ltozaki, Takuya Suzuki, Naoto Yabushita

FAILURE CRITERIA FOR SLOPE STABILITY ASSESSMENT USING DYNAMIC

NONLINEAR ANALY SIS ...ttt ettt ettt ettt ettt tese et ssestesessesseseesanseseesenseseesenseseesensesessenseseasen
Masataka Sawada, Nanami Sakamoto, Makoto Ishimaru, Yasuyuki Maeda, Tomoaki Suzuki,
Hitoshi Tokunaga

SOIL-STRUCTURE INTERACTION ANALY SIS USING FIXED-BASE STRUCTURAL
MODES IN SASSI ...ttt ettt e e e e e e et e e e e e e e e s e aa et e eeeessasaateeeeeessenastaeeeeesesssnraaseeeeeas
Mansour Tabatabaie

ENGINEERING ANALYSIS TOOLBOX,THE REAL-ESSI SIMULATOR SYSTEM ....cccccooiniininiiniene
Boris Jeremic, Han Yang

SEISMIC RESPONSES OF CIVIL ENGINEERING STRUCTURES USING SOIL-STRUCTURE

INTERACTION SYSTEM CONSIDERING NONLINEARITY OF REINFORCED CONCRETE

AND SOIL ..ottt e e e et e e s ettt e e et et e e e eaaeeesetaeeeeaateeeeaaaaeesaaaeeeeaaaeeesananeesaaaeeeans
Yoshihiro Shishikura, Wataru Hotta, Kazuaki Watanabe

STUDY ON RESPONSE CORRELATION DURING EARTHQUAKES USING A THREE-

DIMENSIONAL DETAILED MODEL AND A SWAY-ROCKING MODEL FOR NUCLEAR

BUILDING. . ..ottt ettt ettt ettt she et ettt et e s bt bt e bt e bt es s et et e sae st e e bt ebeebt et entenaentenbesbeeueeneen
Byunghyun Choi, Akemi Nishida, Kiyotaka Takito, Hideaki Tsutsumitsuyoshi Takada

EFFECT OF UPLIFT AND SLIDING ON THE SEISMIC RESPONSE OF NUCLEAR

STRUCTURES IN SSI ANALYSIS USING THE DOMAIN REDUCTION METHOD.........ccccccceevrvenennee.
Jan Attinger, Christian De Maddalena, Dimitrios Zimos, Tadeusz Szczesiak, Sara Ghadimi
Khasraghy, Peter Rangelow, Yves Mondet

ENERGY BASED QUASI-STATIC DROP LOAD STUDY OF A SPENT FUEL POOL
STRUCGTURE . ...ttt e e e et e e e e e e e s e et e e s et e e eeaaaeeseateeeseaateeesaaaeeesasaeesennaeessenaeens
Bojan Radmanovic, Adam Fila, Burkhard Wienand

PASSENGER AIRCRAFT ENGINE IMPACT — COMPARISON OF FT-FUNCTION FOR
VARIOUS TYPES USING DETAILED OR PARAMETRIC FEAMODELS.........ccoceoiviininininieirerieeene
Alexander Siefert, Kushagra Upadhyay



SEISMIC DESIGN OPTIMIZATION OF EPR FOR SITE-SPECIFIC CONDITION........cooovvuviieieiiieinnnes 2953
Vladimir Nincic, Tobias Richter, Akhilesh Pavithran, Bojan Radmanovic, Andrés Halbritter,
Emmanuel Viallet

TRANSFERRING SSIINTO TIME DOMAIN........ccoiiieiieieiteieiet ettt ste e eese st eesesbeeesesseneesees 2963
Holger Senechal, Philipp Linneweber, Yigit Isbiliroglu, Davide Kurmann

INTEGRATED NONLINEAR SOIL-STRUCTURE INTERACTION ANALYSIS OF A
NUCLEAR POWER PLANT STRUCTURE FOR OVERDESIGN EARTHQUAKE .......cccceovvevrrieirennen. 2971
Xu Huang, Oh-Sung Kwon, Ilhwan Moon

ANALYSIS MODEL FOR SEISMIC CONTROL ROD INSERTION SYSTEM WITH TWO

Naoya Sogo, Shigeyuki Koyama, Yuichi Koide, Naotomo Maruyama, Yusuke Minakawa

OXBOW: A MULTI-FIDELITY SUITE OF ANALYSIS TOOLS FOR SFR CORE
MECHANICAL DESIGN ...ttt sttt ettt sttt ettt st sttt ettt ebe et saesennens 2990
Alexander H. James, Jason B. Meng, Jeff Baylor

STUDY ON THE PREPARATION METHODS OF THE STRESS-STRAIN CURVE FOR
STEELS ..ottt ettt ettt e et e et e et e et e eat e e et e et e e e ae e e tee e at e e bt e eaeeeteeeaeeeteeeaeeeaeeeaeeanes 3000
Kunio Takekoshi

FATIGUE CRACK GROWTH ANALYSIS OF SS400 MATERIAL USING VIRTUAL ELEMENT
IMETHOD ..ottt ettt ettt ettt ettt et et ese st e st es e st e st eseese st ese e s et eseebenteseesenteneebenteseabeneesessensesenss 3009
Jongyeop Kim, Namsu Huh, Kyoungsoo Park

A UNIFIED CONSTITUTIVE MODEL OF HAYNES 230 FOR FATIGUE-CREEP BEHAVIOR
UNDER LONG-TERM HOLDING AT HIGH TEMPERATURES........oouttittitieeiiieieeeieieeeveeeeevevevevvvavsaevaannens 3018
Rou Du, Xiaoming Liu

NUMERICAL SIMULATION FOR DESIGN OPTIMIZATION OF A DOUBLE SEAL RING.................. 3027
Milan Kopinec, Sebastian Wagner, Alexander Sykora

ON THE OPTIMAL DESIGN METHOD OF TUNED MASS DAMPER FOR A CABINET
USING A TWO-STEP MACHINE LEARNING METHOD .....cc.cocioiiiiiiiiiienenieneeieeecteenee e 3037
Chaeyeon Go, Shinyoung Kwag, Jinsung Kwak, Jinho Oh, Seunghyun Eem, Bu-Seog Ju

ON THE USE OF ANEURAL NETWORK TO PREDICT TENABILITY CONDITIONS
DURING A FIRE ON A NUCLEAR POWER PLANT CONTROL ROOM ......cccecenieirinieiniinieieieseieene 3045
David Lazaro, Mariano Lazaro, Miguel Angel Jimenez

NATURAL FATIGUE CRACK GROWTH SIMULATION USING ADVANCED ITERATIVE-
FINITE ELEMENT METHOD (AI-FEM).....oooiiiiiiiiiiee ettt ettt sae v v eaaesaeeeveeve v s 3055
Chan-Gi Hong, Seok-Jun Yoon, Nam-Su Huh, Do-Jun Shim, Maan-Won Kim

ANALYTICAL STUDY ON BEHAVIOUR OF RC PANELS COVERED WITH STEEL PLATE
IMPACTED BY VARIED MISSILE WEIGHT ......oooiiiiiiieieeeeeeeeeeee ettt e e s eeaaeeeeeeeeenes 3065
Ryosuke Imai, Takaaki Tsukada, Shin Kuramoto, Yasuhiro Ohashi

FEM ANALYSIS OF PARTITION-TYPE STEEL PLATE CONCRETE FOUNDATION
FOCUSING ON BOND CHARACTERISTICS BETWEEN STEEL PLATE AND CONCRETE............... 3075
Kenta Hibino, Norihiko Hashimoto, Keita Fujiwara, Naotaka Takamatsu



CONSIDERATION OF THE EVALUATION METHOD FOR SHEAR CAPACITY OF

CIRCULAR VERTICAL SHAFTS WITH OPENINGS WITH THE USE OF NONLINEAR

MATERTIAL ANALY SIS .ottt ettt e et e e et e e s et eeeeaae e e e seaateesaaeeesseaeeeseaneesasnaeeeans
Osamu Higashibata, Kenichi Hisasue, Kiyoshi Sato, Kazushi Nishizawa

NUMERICAL STUDY OF PROJECTILE IMPACTS ON STEEL PLATE REINFORCED
CONCRETE USING FEM TO SPH ADAPTIVE METHOD.........cccoooiriiiiiiieieieieeeeiee e
Hiroki Arai, Masafumi Kawabata, Miyako Kuwamura, Kunio Takekoshi, Kazukuni Niwa

NUMERICAL ANALYSES ON PERFORATION DAMAGE USING TEST RESULTS OF
REINFORCED CONCRETE PLATE SUBJECTED TO OBLIQUE IMPACT ......c.cooveoieieeieeieceeieeveeeee
Zuoyi Kang, Yukihiko Okuda, Akemi Nishida, Haruji Tsubota, Yinsheng Li

A SIMPLE KINEMATICS TO MODEL THE BEHAVIOR OF PRESSURIZED ELBOWS
UNDER CYCLIC IN-PLANE BENDING ....c.cetittieitiieieiinieietstesietsiesie ettt st esesse e ese e neens
Axel Meric, Pierre Labbé, Djaffar Boussaa, Jean-Frangois Semblat, Pierre-Alain Nazé

AMETHOD FOR FRACTURE TOUGHNESS PREDICTION OF PRE-STRAINED
IMATERITALS . ... ettt e et e e et eeeeaae e e s eaaeesesaaeeesamaseesataeesesnteeesenareesansseesensaeeesnnnns
Ki-Wan Seo, Yun-Jae Kim

EFFECT OF ELEMENT SIZE ON FRACTURE ANALYSIS BY DAMAGE MECHANICS
MODELS CONSIDERING THE EFFECT OF STRAIN RATE ...
Kenji Yashirodai, Motoki Nakane

NUMERICAL ANALYSIS OF SPLIT-HOPKINSON BAR TEST ....cccoiiiiiiiiiiinieeeeceeeceseeseeeee
Ki-Wan Seo, Yun-Jae Kim, Tomohisa Kumagai

FATIGUE FAILURE BEHAVIOUR OF PIPE ELBOWS UNDER VERY LOW CYCLE
DYNAMIC LOADING:PART II - STRAIN-BASED FATIGUE EVALUATION..........ocuvuuiiiviiiiieeeieieieveinnnns
Hyun-Seok Song, Yun-Jae Kim, Dae-Young Lee, Jin-Weon Kim

FAILURE ANALYSES FOR MONOTONIC/CYCLIC TENSILE TESTS AND ELBOW OUT OF-
PLANE CYCLIC BENDING TESTS USING GTN MODEL.......cccccostiiirieirinieieesieieeieseeeeie e
Makoto Udagawa, Kodai Hirata, Yuhei Kondo, Tadahiro Shibutani, Izumi Nakamura

NUMERICAL SIMULATION OF PROJECTILE PENETRATION FOR STAINLESS STEEL ON
THIN PLATE ..ottt e e e e e ettt e e e e s e e at e et e eeeessastaaeeeeesssansaaaseeeessssnsaaaeeeeeessnnnns
Jin-Ha Hwang, Yun-Jae Kim, Tomohisa Kumagai

DEVELOPMENT OF STRESS-STRAIN RELATION AND FAILURE ASSESSMENT METHOD
FOR PREDICTING INITIATION OF DUCTILE FRACTURE IN VARIOUS ALLOYS....ccccecevenerereenen.
Yukio Takahashi, Haruhisa Shigeyama

ANALYSIS OF RC NUCLEAR FACILITIES UNDER IMPACT LOADS ....cccoooiiiiieieieeeeee e
Javier Ignacio Ezeberry Parrotta, Didier Combescure

STUDY ON FRACTURE ASSESSMENT BY GTN MODEL ANALY SIS FOR DISSIMILAR
MATERIAL WELD IN BWR REACTOR PRESSURE VESSEL COMPONENTS .......ccccocevenineneneneenn.
Takuya Ogawa, Takahiro Hayashi, Takuya Ogawa, Masao Itatani, Toshiyuki Saito

DEVELOPMENT/VALIDATION OF AN INNOVATIVE SEMI-ANALYTICAL PROTOCOL
FOR THE J PARAMETER CALCULATION IN COMPLEX CONFIGURATIONS. .......ccceoininiiinieeneee
Stephane Chapuliot, Olivier Ancelet, Stephane Marie



ELASTOPLASTIC STUDY OF FATIGUE CRACK PROPAGATION IN NOZZLE CORNER BY

A Y 1 N S (0 ) 5 USROS 3215
Alexandre Messager, Jia Li, Walid Hamouche, Edith Marques Vieira, Stéphane Chapuliot,
Olivier Ancelet

NDE TO DETECT CONCRETE FLAWS BEHIND STEEL PLATES WITH ROBOTIC
SCANNING ..ottt ettt ettt etttk et b ekt b bt st et b et e bt sa ke s et b et e bt e b st et st seebenn 3225
Larry D Olson, Dennis A Sack, Julia Tcherner

APPLICABILITY OF MASTER CURVE METHOD USING MINIATURE C(T) SPECIMEN TO
JAPANESE REACTOR PRESSURE VESSEL STEELS ......ccoiiriiiiinieiniencinertctneseiesieseeesie et 3236
Tomoki Shinko, Tetsuya Toyota, Ryoichi Saeki

INFLUENCE OF THE MAXIMUM FATIGUE-PRE-CRACKING LOAD ON MASTER CURVE
TO EVALUATION CONCERNING THE WARM-PRE-STRESS EFFECT ......cccccectiinieireeieeeeeeeee 3246
Masato Yamamoto, Daiki Takagoshi, Takatoshi Hirota, Mark Kirk

THE GLOBAL AND LOCAL LIMIT LOADS FOR RPV NOZZLE WITH CRACK ......cccocecinirnineennn 3252
Yang Liu, Yuebing Li

RESEARCH ON THE PRESSURE-TEMPERATURE CURVE OF REACTOR PRESSURE
VESSEL AND ITS KEY PARAMETERS .....ooooiiiioeeiee ettt ettt e e e eenaaaeeee s 3262
Juan Luo, Jiacheng Luo

INVESTIGATION OF THE MASTER CURVE CONCEPT FOR FERRITIC DUCTILE CAST

Marcel Holzwarth, Uwe Mayer, Wolfram Baer, Stefan Weihe

CONSTRAINT EFFECTS IN FRACTURE TOUGHNESS TESTING OF IRRADIATED RPV
STEELS IN THE CAMERA PLUS PROJECT ......ooiiiioiiiee ettt e e eeianeee e e e s sennnnees 3276
Hieronymus Hein, Marco Kaiser, Julia Kobiela, Johannes May

THERMAL LOAD DETERMINATION FOR FATIGUE ANALYSES OF NUCLEAR POWER
PLANT COMPONENTS ...ttt ettt ettt ettt et e et e et e e at e et eeaaeeteeeaseeteeesaseeseeennseenneas 3286
Marieke Hannink

EVALUATION OF HARMLESS CRACK SIZE ACCORDING TO THE STRESS RANGE (R=0
F N D 2 R SRR 3296
Ye-Been Ji, Kyoung-Hee Gu, Kwon-Hoo Kim, Ki-Woo Nam

A SURVEILLANCE OPTION FOR LONG-TERM OPERATION THAT OPTIMIZES FUTURE
DATA COLLECTION NEEDS ...ttt ettt e e ettt e e e e e s et aeeeeessesaasaeeeeeseesanaaeeeeeeas 3305
Mark Kirk, Yoshinori Hashimoto, Akiyoshi Nomoto

THERMO-MECHANICAL FE SIMULATIONS ON A FULL-SIZE THERMAL FATIGUE PIPE

TEST IN VIEW OF LIFETIME ASSESSMENT ..ottt ettt ereeve e sae e saeeaeenneeene e 3319
Jens Arndt, Klaus Heckmann, Jiirgen Sievers, Tim Schopf, Kai Donnerbauer, Marina Macias,
Frank Walther, Tobias Bill, Peter Starke, Ruth Acosta, Bharath Yerrapa, Christian Boller

FRACTURE TOUGHNESS EVALUATION OF WELD HAZ IN RPV STEEL USING MINI-C(T)
SPECIMEN ...ttt bbb e bbbt b et e bbbttt b et et b et et e b e 3329
Yoosung Ha, Masaki Shimodaira, Jinya Katsuyama

A VERIFICATION OF LTO OF BWRS BY CONSIDERING NEUTRON IRRADIATION DOSE
AND EMBRITTLEMENT OF DECOMMISSIONED HAMAOKA-UNIT 1 ....ccoovoiiieiiieieeieeeeeeveeeeena 3336
Minako Endo, Hideki Yuya, Ryoji Mizuno, Yoshio Kimura



INVESTIGATING VERY HIGH CYCLE FATIGUE (VHCF) BEHAVIOR OF AISI 347 AND 304
INCLUDING THEIR WELDS FOR REACTOR INTERNALS AT AMBIENT AND OPERATING
RELEVANT TEMPERATURES ......coooiiiitiiiieesee ettt sttt sttt ettt st 3343
Georg Veile, Elen Regitz, Jiirgen Rudolph, Tim Schopf, Marek Smaga, Udo Fischer, Michael
Grimm, Stefan Weihe, Tillmann Beck

EXPERIMENTAL AND NUMERICAL RESEARCH ON FATIGUE CRACK PROPAGATION IN
HIGH STRENGTH STEEL RETAINER RING OF FLYWHEEL IN MOTOR-CANNED PUMP .............. 3353
Xu Zhang, Ruirong Zhu, Yaobo Tang, Bingbing Liang, Jianfei Tang

INFLUENCE OF HIGH TEMPERATURE WATER ON AISI 304, AISI 347 AND ER 347
REGARDING THEIR THRESHOLD VALUE AND SURFACE OXIDATION........cccccvveniinincineneeniens 3363
Georg Veile, Tim Schopf, Stefan Weihe

HIGHT TEMPERATURE CREEP BEHAVIOR ANALYSIS OF A HEAT PIPE COOLED
REACTOR MONOLITHIC CORE STRUCTURE.......coitiiiiiiiieee ettt eeenaaneeee s 3373
Yong Wang, Jun Tian, Dongchuan Su, Hui Li, Naibin Jiang

EXPERIMENTAL AND NUMERICAL INVESTIGATION OF NON-UNIFORM FATIGUE
CRACK GROWTH CROSSING INTERFACE IN CLADDED PLATE.........cccccereieiieieeieteeeee e 3383
Masaki Nagai, Yanlong Li, Toshio Nagashima, Naoki Miura, Tomoki Shinko

CONSIDERATION OF IMPORTANT EFFECTS IN ENVIRONMENTALLY ASSISTED

FATIGUE (EAF) OF VVER AUSTENITIC STEEL COMPONENTS INCLUDING CLADDING

FOR THE TESTING PROCEDURE IMPROVEMENT AND UPDATE INCLUDING THE

ENVIRONMENTAL FACTOR........ooiiiitiee oottt et e ettt e e et ee s eaaeeseaaeeesenaneesanaeeeans 3390
Petr Gal, Ivana Schnablova, Miroslav Pejsa, Radim Kopriva, Jiri Cerny

ADVANCED CYCLIC THERMAL EXPERIMENTS FOR CREEP-FATIGUE DAMAGE
ASSESSMENT OF POWER PLANT COMPONENTS ........cciiiiiiiriinieinierieteiesieteie ettt enens 3397
R. Suresh Kumar, Kulbir Singh, B. Venkatraman

THE RECENT DEVELOPMENT OF THE PROBABILISTIC LINEAR MATCHING METHOD
FRAMEWORK FOR RELIABILITY-BASED ASSESSMENT OF NUCLEAR COMPONENT ................ 3404
Haofeng Chen, Xiaoxiao Wang, Weiling Luan

PROBABILISTIC BENCHMARK DEFINITION FOR THE APAL PROJECT .......ccoooviiiiiiiiiieieeiiieeeene. 3414
Sebastien Blasset, Ralf Tiete

DEVELOPMENT OF PFM ANALYSIS CODE FERMAT BASED ON JAPAN ELECTRIC
ASSOCIATION GUIDE FOR PFM ANALYSIS OF RPVS ..ottt 3423
Satoshi Miyashiro, Takayuki Sakai, Masaki Nagai

PROBABILISTIC MODELING OF PRESSURIZED THERMAL SHOCK .....cccvviiiiiiiiiiiiieeeeeeeeeeeee, 3429
Fabio Pasti

PROBABILISTIC BENCHMARK WITHIN THE APAL PROJECT — RESULTS AND
CONCLUSIONS ...ttt sttt sttt ettt ettt st et e st st et et e st e st eseste st esesteneesesbeneeseebenteneebeneesesbeneesesbeneesenes 3439
Peter Dillstrém, Petter Von Unge, Andrey Shipsha

FRACTURE MECHANICAL ASSESSMENT OF THERMAL-HYDRAULIC UNCERTAINTIES
IN PRESSURIZED THERMAL SHOCK ANALYSES OF REACTOR PRESSURE VESSELS.................. 3450
Klaus Heckmann, Jiirgen Sievers, Christoph Bldsius, Inés Mateos Canals, Jiirgen Hartung



VOLUME 6

FAILURE PROBABILITY EVALUATION FOR STEAM GENERATOR TUBES WITH WALL-
THINNING ..o e et e et e e et e e e et e e e e e e e s eeaaeeesaaeeeeseeaeesseaatessasteeeseaseessaaseeesateeesanes 3458
Yoshihito Yamaguchi, Akihiro Mano, Yinsheng Li

EFFECT OF PROBABILISTIC DISTRIBUTIONS OF SCC GROWTH RATE FOR WORK-
HARDENED STAINLESS STEEL ON PFM ANALYSIS RESULTS ....oooiiiiiiieeeeeeeeeee s 3468
Dan Akazawa, Yasufumi Miura, Kenji Kako, Masato Koshiishi

EFFECTS OF CHLORIDE ION ON THE STRESS CORROSION CRACKING BEHAVIOR OF
309L/A533B DISSIMILAR WELDMENT IN SIMULATED BWR ENVIRONMENT .......ccccoccvvinininnnen. 3473
Xiangyu Zhong, Tetsuo Shoji, Hideki Yuya

CENTERED BENCHMARK ON STRUCTURAL ASSESSMENT WITHIN APAL PROJECT —
RESULTS AND CONCLUSIONS ..ottt ettt ettt sttt st stest st stesestesteseesessenessesseseesesseneasens 3484
Bernadett Spisak, Ralf Tiete, Viadislav Pistora, Peter Dillstrém, Szabolcs Szavai

ADVANCED PTS ANALYSIS FOR LTO — OVERVIEW OF APAL PROJECT .....oooiiiiiiiiiieeeeiee e 3494
Viadislav Pistora

DETERMINISTIC BENCHMARK DEFINITION FOR THE ADVANCED PRESSURIZED
THERMAL SHOCK ANALYSIS FOR LONG TERM OPERATION (APAL) PROJECT .........ccocvevveneneen 3503
Sebastien Blasset, Ralf Tiete

TIME INCREMENT EFFECT OF INPUT THERMO-HYDRAULIC AND OUTPUT
STRUCTURAL DATA ON PTS ANALYSES RESULTS ..ottt 3514
Oriol Costa Garrido, Diego F. Mora, Ivor Clifford, Andrej Prosek, Leon Cizelj

THE IRRADIATION EFFECTS AND HELIUM BUBBLES EVOLUTION OF NICKEL BASED
ALLOY AS CANDIDATE MATERIALS OF REACTOR PRESSURE VESSEL .....cccoovvvviiiiiiiiiiiiieeeenn. 3523
Shasha Lv, Zhengcao Li

PRESSURIZED THERMO-SHOCK ANALYSES FOR LTO IMPROVEMENTS BASED ON
TRACE THERMO-HYDRAULIC DATA ...ttt ettt sttt sttt et s sae e enean 3529
Diego F. Mora, Oriol Costa-Garrido, Ivor Clifford, Gregory Perret

EVALUATION OF THE DETERMINISTIC BENCHMARK FOR THE ADVANCED

PRESSURIZED THERMAL SHOCK ANALYSIS FOR LONG TERM OPERATION (APAL)

PROJECT .ottt ettt b et et b e btk e bt b et e bt e bbbt e b e st e st et et ebeebesaeneetens 3539
Katharina Angermeier, Yaroslav Dubyk, Ralf Tiete

COMPARATIVE STUDY OF FOUR RSG WELDS WITH RESPECT TO THE FRACTURE
TOUGHNESS BEHAVIOR IN THE TRANSITION AND DUCTILE REGIME2.13.0.0 .......ccccoeevvevennnnn. 3549
Inge Uytdenhouwen, Luca Venudo, Brian Hall, Rachid Chaouadi

MICROSTRUCTURAL EVOLUTION AND RELIABILITY ANALYSIS OF SELECTIVE
LASER MELTED 316L UNDER HIGH TEMPERATURE LOW CYCLE FATIGUE LOADINGS............ 3558
Yefeng Chen, Xiaowei Wang, Yong Jiang, Jianming Gong

FINITE ELEMENT SIMULATION ANALYSIS STUDY OF FUEL ASSEMBLY GRID ANTI-
HOOKING PERFORMANCE VERIFICATION........coctetitiiintitenenieeiteteretete ettt et 3568
Junhua Liu, Jingya Sun, Guoxun Zhang, Funjun Gan, Yunqing Zhou, Zhouxiong Dong



EXPERIMENTAL AND THEORITICAL APPROACH OF FUEL RUPTURE. GAZ BUBBLES
STABILITY ..ottt ettt e et e et e e et e e e et e e s e e e e e e eaeeeeeeaaaeeseatteeesaaeeeeseaaeeesasaeesennneessaneeens 3580
Jean-Marie Gatt

FRACTURE TOUGHNESS OF AN INDUSTRIAL ALLOY 182 WELD: EFFECT OF
TEMPERATURE, SPECIMEN ORIENTATION AND PWHT2.13.0.02.13.0.0 «...cooveviiniiniinienceiceiceeee 3589

Inge Uytdenhouwen, Rik-Wouter Bosch, Frédeér Ic Somville, Séverine De Vroey, Rachid
Chaouadi

CORROSION CRACKING OF 316L STEEL IN MOLTEN SALT ENVIRONMENT UNDER
CREEP LOAD: EXPERIMENTS AND MODELLING .....ccceecteciiniiiinienineeieienentene sttt 3595
Heng Li, Xiaowei Wang, Jianming Gong

BREAKAGE TO CONDUITS OF A THERMOCOUPLE FOR CORE OUTLET TEMPERATURE
IN A PWR ..ottt ettt et e ettt e ea et e ettt e eae e e eat e e easeeeae e e eaaeeeaseesaaeeeateesaaeeenteesaaeeesteesaseeenaeans 3604
Shunsuke Aoki, Takahiro Kawamoto

RESEARCH ON MATERIAL DEGRADATION USING DECOMMISSIONED REACTOR
MATERIALS SPONSORED BY NUCLEAR REGULATION AUTHORITY ....ccceovviieirieieieieeeieeeeenee 3612
Yasufumi Miura, Taku Arai, Ryoichi Saeki, Shigeaki Tanaka, Tetsuya Toyota

CONTACT AND FRACTURE MECHANICAL ANALYSES OF A CLADDING FAILURE IN
Hyung-Kyu Kim

MICROSTRUCTURAL CHARACTERISTICS OF ALLOY 690 STEAM GENERATOR TUBES

AND ASSOCIATED DISSIMILAR WELDS AND THEIR OXIDE FILM PASSIVATION

PROPERTIES UNDER SIMULATED PRESSURISED WATER REACTOR CONDITIONS..................... 3629
Aidan Graham Gunn, Mariia Zimina, Robert Burrows, Nicolas Larrosa, Aya Shin

ON THE STUDY OF CANDU SMALL BORE CARBON STEEL PIPE FRACTURING UNDER
BURST PRESSURE TEST ...ttt ettt e et e s et e e ettt e e s et e e s eaaeesseaaeeesenaneesanaeeeans 3639
Yihai Shi, Xinjian Duan, Ming Li

A DAMAGE MODEL TO DESCRIBE FUEL FRAGMENTATION AND PREDICT FISSION
GAS RELEASE DURING REACTIVITY INITIATED ACCIDENTS ......cooeireieteeieeeieeeee e 3651
Matthieu Reymond, Alessandro Scolaro, Jerome Sercombe

IMPACT OF WELDING RESIDUAL STRESSES (WRS) ON THE RISK OF FRACTURE IN
THE BRITTLE TO DUCTILE TRANSITION OF FERRITIC STEELS ......ccooiiiiiiiiieieeeeee e 3661
Radhia Chaib, Stéphane Chapuliot, Anna Dahl

CREEP DEFORMATION OF NUCLEAR STRUCTURAL MATERIALS AT OPERATING
TEMPERATURE WITH AND WITHOUT HYDROGEN INFLUENCE .......ccccoccoinininiiiiiinincncneeeeneee 3670
Tetsuo Shoji, Xiangyu Zhong, Yasuhiro Saito, Kouji Yamada, Tetsuhiko Inagaki, Hideki Yuya

ENVIRONMENTALLY ASSISTED STRESS-CORROSION CRACKING INITIATION IN COLD
WORKED 304 STAINLESS STEEL ...c..oouiiiiiiiei ettt sttt s 3681
Mariia Zimina, Stacy Moore, Aidan Graham Gunn, Robert Burrows, Tomas Martin

COMPARISON OF NEUTRON BRAGG EDGE IMAGING AND DIFFRACTION FOR
MEASUREMENT OF RESIDUAL STRESSES IN PURE W WELDS FOR NUCLEAR FUSION
APPLICATIONS. ...ttt ettt ettt et ettt t e st e st e st e s et e eaeeseeseentensensanseese et e eneaseensensensesseasesseeneeneanean 3689
Toluwanimi Samuel Ajayi, Aneeqa Khan, John Francis, Anastasia Vasileiou, Ed Pickering,
Paul Mummery, Nour Hammoud, Thomas Dutilleul, Winfried Kockelmann, Tung-Lik Lee



INTEGRITY ASSESSMENT OF VVER-1000 CORE SHROUD INCLUDING EVALUATION OF
IRRADIATION SWELLING AND CREEP AND FRACTURE-MECHANICS CALCULATIONS............ 3700
Matej Listik, Vladislav Pistora, Miroslav Posta

MICROSTRUCTURAL EVOLUTION DUE TO CO2 OXIDATION AND CARBURISATION IN

OCR-IMO STEEL ...ttt ettt ettt ettt et ettt et ese st et ese s se e esesbeneeseesentesessentesesbeneesesseneesenes 3709
Peter James Thomas, Mariia Zimina, Aya Shin, Jonathan Pearson, Peter Flewitt, Tomas
Martin

STUDY ON STRESS-STRAIN RELATIONS FOR WELD RESIDUAL STRESS SIMULATION
OF TYPE 316L STAINLESS STEEL ON BASIS OF NONLINEAR HARDENING LAW ........ccccceveenenn 3719
Nobuyoshi Yanagida

36-YEAR MONITORING OF FULL-SCALE MASS CONCRETE TEST PIECES AT NUCLEAR

POWER PLANT PART 1: STUDY OF PHYSICAL PROPERTIES OF CONCRETE CAST IN

HOT WEATHER ENVIRONMENT OF JAPAN .......cotiiiiitititinenteeeeetetete sttt 3729
Genki Uchikoshi, Yasumichi Koshiro, Tomoyuki Koyama

IMPACT OF PRIMARY PIPING MATERIAL CONDITIONS ON SAFE LONG-TERM

OPERATION OF VVER-TYPE NPPS: DELISA-LTO ASSESSMENT ......cceoiiiieiieieeceeeeeeee e 3751
Marek Adamech, Jana Petzova, David Sinek, Ildiko Szenthe, Maksym Zarazovskii, Radim
Kopriva, Katerina Rusnakova

EFFECTS OF COLD-WORK ON THE MECHANICAL PROPERTIES OF TP304 STAINLESS
STEEL AND ITS WELDMENT UNDER MONOTONIC AND CYCLIC LOADS ......ooooieeiiieeeeeee e, 3761
Jin Weon Kim, Snag Eon Kim

NANOINDENTATION AND CRYSTAL PLASTICITY FINITE ELEMENT ANALYSIS OF
PROTON AND HELIUM IRRADIATED ALLOY 800H.......cccccceririnirieiiieieniesieneeiceit e 3769
Qiang Wang, Zhouyao Wang, Yuging Ding, Wenjing Li

EVALUATION OF SHEAR WALLS IN NUCLEAR POWER PLANT BUILDINGS USING
NONLINEAR FEM ...ttt et e e et e e et e e et e e s aat e e e s eaeeesstaeeesenteeesesaeeesaaeeas 3779
Kenzo, Shinya Ishikawa, Yoshito Umeki, Yasuo Ookouchi, Minoru Matsubara, Takeshi Ugata

UNDERSTAND NANO-INDENTATION RESULTS BY ANALYSIS OF MICROSCALE
DEFECTS UNDER DIFFERENT CONDITIONS OF HEAVY ION IRRADIATION......ccccvvveeviieiiiieeene. 3789
Dongyue Chen, Kenta Murakami, Shasha Lv, Zhengcao Li, Naoto Sekimura

COMPRESSIVE STRENGTH OF MASSIVE CONCRETE STRUCTURE MEMBERS IN
INCREASING FROM THE SURFACE TO THE INSIDE........ccoiiiiiiiiiieeereee e 3797
Kazuhiro Yokokura, Osamu Kontani, Shohei Sawada, Ippel Maruyama

DEVELOPMENT OF FINITE ELEMENT MODELS FOR STEEL PLATE COMPOSITE WALL
PIERS UNDER BIAXIAL LOADING ..ottt ettt e e e et e e s et e e eeaaeeesenaneessnaeeeens 3804
Kunal Mohinderu, Saahastaranshu R. Bhardwaj, Shubham S. Gyawali

COUPLED EFFECTS OF ENVIRONMENTAL LOADS ON CONCRETE NUCLEAR
STRUCTURES: A REVIEW ..ottt sttt ettt sttt ettt sae st b saeeieens 3815
Satyanarayana R. Narneni, Daman K. Panesar, Julia Tcherner

SUGGESTION AND VERIFICATION OF PURE RATE DYNAMIC INCREASE FACTOR
MODEL FOR CONCRETE COMPRESSICE STRENGTH ......oooiiiiiiiiiiiieeeeeee e 3825
Sangho Lee, Junhwi Ye, Jae-Yeol Cho



HIGH YIELD STRENGTH HEADED REINFORCEMENT IN SHEAR CRITICAL
REINFORCED CONCRETE MEMBERS IN NUCLEAR FACILITIES.......ccccoceotviiniinineeneneereneeniene 3835
Dhanushka K. Palipana, Giorgio T. Proestos

CRACK KINEMATICS IN LARGE-SCALE SHEAR CRITICAL REINFORCED CONCRETE

DEEP BEAM EXPERIMENTS: TOWARDS IMPROVED AGGREGATE INTERLOCK

CONSTITUTIVE MODELS ..ottt ettt sttt sttt sttt st esesbe e seete st eseebeneesesteneesesseneesenns 3845
Dhanushka K. Palipana, Giorgio T. Proestos

SAFETY INTEGRITY LEVEL (SIL) AND COMMERCIAL GRADE DEDICATION (CGD)
PERSPECTIVES ...ttt ettt ettt e e et e e e e e e s eat et e e ettt e e saaaaeesemtaeessaaeeesannneesaaaeeaans 3855
Kwang-Young Sohn, Jin-Ho Park, Kweon-Woo Sohn, Tae-Hwa Hong

CROSS SECTION DESIGN OF NPP BUILDINGS SATISFYING TARGET FLOOR RESPONSE
SPETRUM ...ttt ettt ettt b et s b et es e b e e n b e e ne e b et e st e b e b entes e bentes e beneenenbeneenenee 3863
Soshi Nakamura, Shingo Asahara, Takuya Suzuki, Yusuke Ehara, Naoto Yabushita

SIMULATION OF SHRINKAGE AND CREEP IN THE VERCORS PRE-STRESSED
CONCRETE CONTAINMENT MOCK-UP INCLUDING AMBIENT TEMPERATURE

EVOLUTION ..ottt ettt e et e e et eeeeate e e s entaeesesaaeeessnseeeseaaeesesseeesennreessnsseesensaeeesnnnns 3873
Ludwig Bahr

VERCORS CONCRETE CONSTITUTIVE BEHAVIOR UNDER ACCIDENTAL CONDITIONS ........... 3883
Herman Koala, Jean-Luc Adia, Thierry Vidal, Alain Sellier, Sylvie Michel-Ponnelle, Stephane
Poyet

UHPC CREEP AND THE ROLE OF FIBERS ......oooiiiiiiiiie et enae e 3892

Hunter Meier, Ryan Rogowski, Robert Peterman, Christopher Jones

PHYSICAL MATERIAL PROPERTIES OF NORMAL CONCRETE SUBJECTED TO HIGH

TEMPERATURE ..ottt ettt et e e et e e e et e e et e e s et e e e seaeaeessaaeeseanteeesenaseeeseaseessanteeesanes 3900
Yuki Katayama, Osamu Kontani, Yoshinori Mihara, Junichi Yasukochi, Yusuke Inaba, Daisuke
Kambayashi

ESTIMATION OF STRESS INTENSITY FACTORS FOR NOZZLE CORNER CRACKS
UNDER COMPLEX LOADING USING WEIGHT FUNCTION METHOD .......cccoceeivinininiieerierieeeene 3909
Yuebing Li, Yifan Fan, Ting Jin, Dasheng Wang

A FRAMEWORK TO REDUCE CONSERVATISMS IN SEISMIC HAZARD THROUGH

LARGE-SCALE SOURCE-TO-SITE EARTHQUAKE SIMULATIONS.......ccceoioiitieiieeeeiereeeeere e 3919
Saran Srikanth Bodda, Merlin Keller, Clement Gauchy, Gloria Senfaute, Chandrakanth
Bollsetti, Abhinav Gupta

DATA FUSION FRAMEWORK FOR SYSTEM IDENTIFICATION OF NUCLEAR POWER
PLANT STRUCTURES ..ottt ettt sttt ettt sttt sa et st na bt st saeseetens 3928
Wonhui Goh, Yunbyeong Chae

EXPERIMENTAL STUDY ON LONG-TERM THERMAL EFFECTS ON CONCRETE (PART 2)
10-YEAR HEATING TEST RESULTS ..ottt 3938

Akio Nakayama, Akihiro Moriyama, Toshiya Miura, Yoshito Umeki, Shotaro Watanabe,
Masaki Sakai

EFFECTS OF NEUTRON IRRADIATION ON THE BOND STRENGTH OF STEEL

EMBEDDED IN CONCRETE ..ottt eb ettt sbe s enean 3948
Yann M. Le Pape, Mohammed Alnaggar, Elena Tajuelo Rodriguez, Adam Brooks, Martina
Pazderova, Madhumita Sircar



DAMAGE ASSESSMENT OF THICK REINFORCED CONCRETE SLABS AGAINST LARGE
MISSILE IMPACT ...ttt sttt sttt st st ettt st ese st e st e st st ne st ebenaesentens 3957
Shreya Korde, Manish Kumar, Prakash Nanthagopalan

INTEGRATING PRECAST CONCRETE IMPACT SHIELD WALLS AT NUCLEAR SAFETY-
RELATED FACILITIES ..ottt ettt ettt ettt ettt sttt et se s te e esesbesteseesenteseeseneesesseneesesseneesenns 3967
Christopher Hewitt, Kaniel Tilow

DEBRIS FLOW SIMULATION USING DISCRETE ELEMENT METHOD SLOPE FALURE
AN ALY SISttt ettt e e et ettt e e e e e et e et e e e e e e e —aeeeeeeeaa———tteeeesaaa i —ateeeeeeearaaareeeeas 3977
Yusuke Kanai, Hitoshi Nakase

DOES UNCERTAINTY IN MICROSCOPY TECHNIQUES AFFECT SIGNIFICANTLY THE
EMBRITTLEMENT TREND CURVE OF REACTOR PRESSURE VESSELS?........ccccvvviiviiiineeieeeeiienen 3984
Kent Murakami, Dongyue Chen, Ba-Vu-Chinh Nguyen, Daoyu Pan, Yoshimasa Miyake,
Zhengcao Li, Naoto Sekimura

TEM CHARACTERIZATION OF MICROSTRUCTURE AND RADIATION-INDUCED

DEFECTS IN WESTERN PWR MODEL STEELS WITH VARYING NI AND MN CONTENTS

AND CORRELATION TO MECHANICAL PROPERTIES .....ccoitiiiiiieieeiereeeeeeeee e 3987
V. S. M. Pereira, F. Naziris, S. P. A. Hageman, T. Holvast, I. Szenthe, D. Cinger, E. D'Agata,
N. V. V. R. M. Kolluri

MICROSTRUCTURAL CHARACTERIZATION OF ATR-2 IRRADIATED RPV MATERIALS
BY ATOM PROBE TOMOGRAPHY .....oooiieeiieeeie ettt ettt e et e et ee s ea e e e eeaaeeesenaneessnaeeeens 3997
Tomohiro Kobayashi, Masaya Kozuka, Kenji Nishida, Takuya Yamamoto, C. Robert Odette

EVALUATION OF THE APPLICABILITY OF SEISMIC PERFORMANCE VERIFICATION
INDICES FOR RELATIVE DISPLACEMENT IN REINFORCED CONCRETE MEMBERS................... 4005
Satoshi Komatsu, Yoshinori Miyakawa, Toyofumi Matsuo

INVESTIGATION OF MULTIPLE IMPACT-DAMAGED REINFORCED CONCRETE

STRUCTURES AS A REFERENCE FOR LIQUID PENETRATION BEHAVIOR AND

TOMOGRAPHIC STUDIES .....ooiitiiiee ettt ettt ettt e e e et e e tae et e e e aeeeateestaeeeaseesaaeeeaneesareeeanaeas 4015
Marcus Hering, Georg Fiedler, Thomas Schubert, Falk Hille, Gotz Husken, Birgit Beckmann,
Marcel Grunwald, Bernhard Redmer, Andreas Rogge

FAILURE ANALYSIS ON IRRADIATED CLADDINGS SUBJECTED TO LONG-TERM DRY
INTERIM STORAGE ..ottt sttt sttt sttt ettt be e 4025
Uwe Zencker, Mohan Reddy Gaddampally, Holger Volzke

EVALUATION OF EFFECTS OF OPENINGS IN SC WALL FOR AIRPLANE IMPACT

ANALY SIS ..ttt ettt ettt s ekt s et et et e et et e st et et e st et e et e st ke b e st ke sene ket e st eteebeneetesaeneetens 4033
Kazuma Hirosaka, Kenya Matsuo, Satoshi Saigo, Norihide Tohyama, Shuuichi Itou, Nobuyuki
Shinohara

SEISMIC ANALYSIS OF PRESTRESSED CONCRETE CONTAINMENT VESSELS
CONSIDERING AGEING EFFECTS ...ttt ettt sttt sttt et nsesesbeneesessensesees 4043
Tugce Ceran, Alfredo Camara, Ashraf Ayoub

SCC CRACK GROWTH BEHAVIOR UNDER K DECREASING FIELD WITH CRACK

GROWTH AND ITS IMPLICATION TO CRACK GROWTH RETARDATION .....ccooovvviiveiiiiiiieeeeeeeene 4051
Yunlong Wu, Yutaka Watanabe, Xiangyu Zhong, Tetsuo Shoji, Yasuhiro Saito, Koji Yamada,
Tetsuhiko Inagaki, Hideki Yuya



SEISMIC SUITABILITY OF ANCHOR CHANNELS WITH CHANNEL BOLTS TO FASTEN
E.G. CABLE MANAGEMENT SYSTEMS IN IMPORTANT INFRASTRUCTURE .......ccoocvvivvieeiienn. 4062
Christoph Mahrenholtz, Pao-Chun Lin, lain Baron, Sven Giesenbauer, Mary Liu

UNITED STATES CODE REQUIREMENTS FOR ANALYSIS AND DESIGN OF LIQUIFIED
NATURAL GAS TANKS ...ttt ettt ettt ettt ettt eb et eseesesseseesenseseesenseseesenseseesenseseesensesesn 4070
Nan Deng, Lisa Anderson, Farhang Ostadan

EXPERIMENTAL AND NUMERICAL STUDIES ON DYNAMIC BEHAVIOR OF RC SLAB
WITH REAR STEEL PLATE UNDER AIRCRAFT ENGINE MODEL IMPACT ......c.cccccoevinininenenenen. 4080
Qi Peng, Shuaipeng Zhang, Yongqiang Jie, De Chen

THE EFFECTS OF LIQUID METAL ENVIRONMENT ON THE PLASTIC DEFORMATION OF
STEELS ...ttt ettt ettt ettt ettt ettt et s b e st en e b en e es e b en e st e bt s ene e b et e st e b et e st e bt ben e s et e st neebeneeneee 4090
Cholidah Akbar Fitriani, Serguei Gavrilov, Kim Verbeken

FAILURE BEHAVIOUR OF STEEL MATERIALS AND ACCEPTANCE CRITERIA FOR FREE-
DROP DESIGN ASSESSMENT OF NUCLEAR WASTE CONTAINERS .......oooooiiiiiiieeeeieee e 4097
Yuxin Liu, Amir Ghaennaghami, Wei Liu

CACULATION OF ROCKING STIFFNESS OF ELECTRICAL CABINET CONSIDERING
LOCAL DEFORMATION OF BASE FRAME ......ccioiiiiiiiiieneneeteeetetese sttt ettt 4107
Sung Gook Cho, Giliwan So, Kee-Jeung Hong, Seihyun Lee

PROPOSAL OF A FORMULA FOR STRESS INTENSITY FACTOR EVALUATION OF
RECTANGULAR SURFACE CRACK .....ootiiiieiiieiieiiieieeeteteit ettt ettt ettt eseesesaesessensesessensenessensens 4115
Yuki Okada, Hiroshi Okada, Masayuki Kamaya

PHYSICS-INFORMED DEEP LEARNING MODEL FOR PREDICTION OF COMPLEX
HYSTERESIS ...ttt b e sttt ettt et sb et eb et e st et e e e sbesbesbeeaeeneen 4121
Jaehwan Jeon, Oh-Sung Kwon, Junho Song

PULL-OUT STRENGTH ASSESSMENT OF HEADED ANCHOR IN CONCRETE USING
MEASURED AND THEORETICAL FAILURE ANGLES........ccceoiiiriiirireteereeeieseteie et 4130
Minkwan Ju, Siwoo Jeon, Kyoungsoo Park

A PROPOSED EVALUATION METHOD FOR POTENTIAL SEISMIC CLIFF-EDGE IN
NUCLEAR POWER PLANTS ...ttt ettt ettt ettt 4134
Ayman Saudy, Medhat Elgohary

COMPUTER-AIDED LATTICE DESIGN AND ADVANCED MODELING FOR THE
DEVELOPMENT OF LIGHTWEIGHT STRUCTURAL MATERIALS .......ooiiiiiieiiieeeeeeeee e 4143
Rongjie Song, Michael Moorehead, Dewen Yushu, Jia-Hong Ke

LARGE-SCALE MODIFICATION WORK OF SUPPRESSION CHAMBER AND INTERNAL
STRUCTURES AT ONAGAWA NPP ...ttt ettt e e e eeaeeete e e eaeeeeaeeeeraeenns 4150
Tatsuo Kusakai, Akira Kawakami, Jun Ilda, Shinji Akiba, Nobuaki Kumagai, Yuki Masuda,
Masashi Tanabe, Yoichi Onitsuka

Author Index





