11th National Conference on
Earthquake Engineering 2018
(11NCEE)

Integrating Science, Engineering, & Policy

Los Angeles, California, USA
25-29 June 2018

Volume 1 of 12

ISBN: 978-1-5108-7325-4



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2018) by Earthquake Engineering Research Institute
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact Earthquake Engineering Research Institute
at the address below.

Earthquake Engineering Research Institute
499 14th Street, Suite 220

Oakland, California 94612-1934

USA

Phone: (510) 451-0905
Fax: (510) 451-5411

eeri@eeri.org

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

HYBRID BRIDGE BENT FOR ACCELERATED BRIDGE CONSTRUCTION USING POST-TENSIONED

COLUMNS AND BRBS ....ooiiiiiteieitiiiris ettt 0 b 088 b8 108 E bR e e R bR e s bRt e e R ettt r b nn e 1
A. Upadhyay, C. Pantelides

VERIFYING THE SEISMIC PERFORMANCE OF CONCRETE BRIDGE COLUMNS ACCORDING TO CSA

S. Ashtari, C. Ventura, W. Finn

FINITE ELEMENT ANALYSIS OF THE SEISMIC RESPONSE OF RC COLUMNS WITH MODIFIED BOND

PROPERTIES. ...ttt ettt a etttk a8 ek e b 12 e Rt A e a8t e 484k R ke s R e e Rt e e bt e b4 bR e A et e b e e e b et e b s e b et e b e st e n e naene st ene et enes 22
G. Fawaz, J. Murcia-Delso

A MODIFIED TAU-AVERAGE METHOD TO EVALUATE THE KINEMATIC EFFECT OF SSI FOR

INTEGRAL ABUTMENT BRIDGES ..ottt sttt ettt et et e ae s b e e be e bt as e e s e e st e st e st e ssesaesbeebeeseebeebeeneessen b et e saesbensesns 27
K. Zadeh, C. Ventura, W. Finn

SEISMIC PERFORMANCE ASSESSMENT OF HSR BRIDGES THROUGH STRUCTURAL SIMULATION

AND TESTING ...ttt sttt b sk b st e bt h e bbb e b e st e b et e b e e e b oAt e b e b e b e E oA e A4 oAt e bt s e ek e s b ek e b e bt et e Rt ne e bt b e bt bes e b e et e ene s 38
M. Salehi, P. Sideris, A. Liel

SEISMIC PERFORMANCE OF GRADE 80 REINFORCED CONCRETE BRIDGE COLUMNS.........cccoiiiieiienniceeeseeine 43
L. Barcley, M. Kowalsky

THE SEISMIC CHALLENGE OF THE PULASKI SKYWAY BRIDGE REHABILITATION.......cccititinrieeen st 54

R. Gajer, G. Deppert, R. Thompson, M. Tchorz, C. O'Neil, P. Casuba
QUANTIFICATION OF DOWNTIME IN A HIGHWAY NETWORK DURING MODERATE SEISMIC

EVEINTS ettt ettt ettt a s et e et e st ek e s e R e e R e e e Re e e e Rt e e R e b a8 e R e Rt R e e e R et e R et R e R e AR e Rt AR oA e e R e R e R e R e R e e e Re R e Rt nReRe et e R e Re Rt e Re e neneeneen 65
P. Kakoty, F. Zareian

SEISMIC RESILIENCE OF INTERDEPENDENT CIVIL INFRASTRUCTURE SYSTEMS.......cooiiiireetetceeee e 76
M. Didier, M. Broccardo, S. Esposito, B. Stojadinovic

SEISMIC DESIGN OF DATA CENTERS FOR TIER 111 AND TIER IV RESILIENCE: BASIS OF DESIGN ......cccccccovviveiiennene, 86
B. Erkus, S. Polat, H. Darama

A GEO-SEISMIC VULNERABILITY ASSESSMENT FOR ELECTRIC POWER TRANSMISSION LINES........ccccovivviiirinnnns 98

E. Abraham, J. Gingery, R. Escandon

PARAMETRIC STUDY ON DYNAMIC BEHAVIOR OF RC INTEGRAL BRIDGE INCORPORATING

LA I L 1= 0 PSR 109
S. Dhar, K. Dasgupta

SEISMIC DESIGN OF THE CUT-AND-COVER TUNNEL BENEATH THE JORGE CHAVEZ AIRPORT IN

(O N I I @ I o ] OSSR 121
L. Romero, C. Casabonne, A. Saldamando, A. Cerna-Diaz

TRENDS IN EXPERIMENTAL DATA OF INTERMEDIATE SOILS FOR EVALUATING DYNAMIC

TR L N SRR 132
K. Dahl, R. Boulanger, J. DeJong

PARAMETRIC STUDY OF AN INNOVATIVE BRIDGE COLUMN CONCEPT WITH ECC AND CU-AL-MN

B A 2 A ST 143
F. Hosseini, B. Gencturk
SEISMIC PERFORMANCE OF BRIDGE SLAB-COLUMN JOINTS WITH HEADED REINFORCEMENT .......cccoovvviiiiinns 151

V. Papadopoulos, J. Murcia-Delso, P. Shing
EXPERIMENTAL AND NUMERICAL STUDIES ON PRECAST BRIDGE COLUMNS WITH SHIFTED

PLASTIC HINGING ...ttt h ke b e b b4 o812 e st 4 8 £eb a8k 2 b A e e bt £ e h et e b e e bR b e e e bt e b et e b et e bt b e bt s b et s e et et e etn 156
H. Al-Jelawy, K. Mackie, Z. Haber

SEISMIC PERFORMANCE OF ONE-PIECE PIPE PINS AND PRECAST REBAR HINGES IN BRIDGE PIERS...................... 167
A. Mehrsoroush, M. Saiidi, K. Ryan

SHAPE MEMORY ALLOY FOR BRIDGE COLUMNS ........coioiiitin ettt 172

M. Tazarv, M. Alam
GUIDELINES ON NONLINEAR DYNAMIC ANALYSIS FOR SEISMIC DESIGN OF STEEL MOMENT

FRAIMES ... ettt bt ettt et et et e b e s et et e s e s e e st ee e Rt e e e Rt E e s ke AR e e Rt e e Rt AR e R e R R e R et R e e R et e R e R e R e R R e e A e Rt e R e Rt et e Rt ete st eteeerennene s 177
G. Deierlein, D. Lignos, S. Bono, A. Kanvinde

DEVELOPMENT OF AN EXAMPLE APPLICATION GUIDE FOR ASCE/SEI 41-13 ......ccccooieteieeeteeeecee e 182
B. Lizundia, M. Braund, J. Collins, A. Herseth, W. Holmes, A. Hortacsu, R. LaPlante, M. Mahoney, B. McDonald, M. Moore

ATC 134 - BENCHMARKING ASCE 41 PREDICTED PERFORMANCE TO OBSERVED PERFORMANCE ........c..ccocvviveiann. 193

R. Berkowitz
GUIDELINES ON NONLINEAR DYNAMIC ANALYSIS FOR PERFORMANCE-BASED SEISMIC DESIGN
OF STEEL AND CONCRETE MOMENT FRAMES ...ttt sttt sttt st e bbb be et be st beenes 197

C. Haselton, G. Deierlein, S. Bono, W. Ghannoum, M. Hachem, J. Malley, J. Hooper, D. Lignos, S. Mazzoni, S. Pujol, C. Uang, A.
Hortacsu, V. Cedillos

RECOVERY MODEL FOR COMMERCIAL BUILDINGS CONSIDERING EARTHQUAKE HAZARD........ccocviiiiiniiinieianns 209
V. Terzic, D. Saldana, P. Villanueva
RESILIENT SCHOOLS FOR COMMUNITY RECOVERY: OREGON EXPERIENCE.........cccocoiiieiieieieenieieses e 210

K. Yu, J. Soulages, J. Newell



ESTIMATION OF POST-EARTHQUAKE RECOVERY ON A UNIVERSITY CAMPUS USING REDI

IMETHODOLOGY ..ottt sttt ettt ettt es et e e es e s s e st se e st et e s e et es et e s R e e es e A e e R e e e b4 R R e R e Rt e s e e e R et e b e s e e b et e s e neeneaeen e et eneebeneebesaseneanens 221
N. Paul, I. Almufti, M. Mieler, J. Lee

WILL THE LOS ANGLES SOFT STORY ORDINANCE ENHANCE THE SEISMIC RESILIENCE OF THE

CITY’S RESIDENTIAL COMMUNITIES?.. .ottt ettt ettt st se et se bttt e s e e b et et et e s e nae e s ne e eneneetn 232
H. Burton, H. Kang

DEVELOPMENTS IN EARTHQUAKE ENGINEERING HISTORY AS DOCUMENTED BY ORAL

HISTORIES ..ottt b e e R b1 e e R R R R0 R E Rt e 0 E R R e e s R st e e e R b st e e bbbt n s b 237
R. Reitherman, T. Anagnos, J. Anderson, L. Johnson, L. Wyllie
COMPUTING HOSPITAL SYSTEM RESILIENCE: A SUPPLY-DEMAND PERSPECTIVE.......ccocoiiiiieeceee 246

L. Ceferino, J. Mitrani-Reiser, A. Kiremidjian, G. Deierlein

IDENTIFYING AND ANALYZING INTERDEPENDENT CRITICAL INFRASTRUCTURE IN POST-

EARTHQUAKE URBAN RECONSTRUGCTION ...ttt sttt b e sb et eb etk b et na st st ekt e b neene e 251
S. Nozhati, B. Ellingwood, H. Mahmoud, J. Lindt

COMPARISON OF RESILIENCE RATING SYSTEMS: ASSESSING POST-EARTHQUAKE HOSPITAL

[\ (O I 10 1N 7 A I L SO O O STRUPOSPRP 261
M. Boston, J. Mitrani-Reiser

RESILIENCE QUANTIFICATION OF A STEEL HOSPITAL SUBJECT TO EARTHQUAKE ......ccceivieiieiieceecee e 272
E. Hassan, H. Mahmoud

CASCADIA EARTHQUAKES: PREPARING COASTAL HOSPITALS. ..ottt enen 280

Y. Wang, K. Richer, S. Lamb, B. DePew
SHAKE TABLE TESTING OF A FULL-SCALE LOW-RISE WOOD FRAME SCHOOL BUILDING IN

BRITISH COLUMBIA ... oottt ettt sttt s et s ke s b e e st e e R e s e b e R st E e Rt eE et e s et e s et e b e b e s e et e ne s e en e eseneebenenteeaneneanenn 290
M. Motamedi, M. Turek, C. Ventura, G. Taylor, A. Bebamzadeh
OPTIMUM DYNAMIC RESPONSE CONTROL APPROACH FOR BUILDING MASS DAMPER DESIGN..........ccccceeveiiienne. 301

S. Wang, B. Lee, W. Chuang, W. Lin, K. Chang, J. Hwang
SEISMIC COLLAPSE PROBABILITY OF STRUCTURES WITH VISCOUS DAMPERS PER ASCE 7-16:

EFFECT OF LARGE EARTHQUAIKES ... ..ottt ettt sttt et bbb bbbt h et b etk e b b e b e st s b et sb sttt n b e ene e 312
A. Gilani, H. Miyamoto
SEISMIC PERFORMANCE EVALUATION OF BUILDING STRUCTURES USING STUD-TYPE DAMPERS........ccccceoveuenene. 322

P. Hsiao, W. Liao

PERFORMANCE OF STRUCTURE WITH FULL-SCALE VISCOELASTIC DAMPER BEYOND DESIGN

DEFORMATION ..ttt ettt h b e84 h b £ 4 e b8 8284 £ e 8o beH 28 £ £ £ E b E e s £ £ EE b h R £ b e b h e A b e e b bRt e b bbbt bbb 333
C.-H. Yu, S.-H. Wang, 1.-C. Chiu, K.-C. Chang

ADAPTIVE APPROXIMATION OF RATEINDEPENDENT LINEAR DAMPING FOR LOW-FREQUENCY

STRUGCTURES ...ttt b b s £ e b b s £ 1 £ £ b h 8 £ 4 £ e bbb eh £ £ b E e E s £ b b e bRt e e e e b e b b eE et e e bbb st bbb bt et e 344
A. Keivan, B. Phillips, K. Ikago

HYBRID RE-CENTRING VISCOUS DISSIPATERS: SPECTRAL ANALYSIS AND EXPERIMENTAL

VALIDATION ..ottt sttt st e st st et s es et e s et e e a8 e s e ese s a8t e s e s e b e Re b e st s e e e se e e Re s e b e b e R e e e s e e R e e e s et e b e st e b et e s e naesees e st et ene et ensebenneseneane 355
F. Golzar, G. Rodgers, J. Chase
A UNIFIED PROBABILISTIC FRAMEWORK FOR TESTING SEISMIC HAZARD ANALYSIS......cooiiiiereeeeeeenee e 364

W. Marzocchi, T. Jordan

ADDRESSING SEISMIC HAZARD AND DESIGN ISSUES IN THE PORTLAND, OREGON,

METROPOLITAN AREA ..ottt ettt ettt sttt etk s e ke s a8 s e a8t e e b e £ e b4 bbb e R e e b et e b e st e b e b e b e b bt e b e Rt s e e st et e s e et e n e nbe e enenaene e 369
1. Wong, N. Paveglio

SENSITIVITY OF THE SEISMIC HAZARD IN WESTERN NEVADA TO THE MOUNT ROSE AND CARSON

RANGE FAULTS ..ottt ettt etttk e b2 a8t st a8t s 4 e84 e ka8 e b e s b e a8t e e Rt e e b4 b bt b et b et e b e e bR e e b e e b e e b e st e e e st eb e st et e s e e be e aneneane e 380
J. Anderson
AN INTEGRATED PLATFORM FOR SEISMIC HAZARD EVALUATION .......oiiiiitte sttt bbb 390

G. Candia, J. Macedo, C. Magna-Verdugo

PROBABILISTIC SEISMIC HAZARD ANALYSES AND DEAGGREGATION FOR MAPPING

LIQUEFACTION AND EARTHQUAKE-INDUCED LANDSLIDE HAZARD ZONES.......ccccootiiiieiieeienese e 401
R. Chen, T. McCrink, M. Silva, C. Real

CLARK COUNTY EARTHQUAKE PARCEL MAP VS30 EFFECTS ON PREDICTIONS OF SHAKING FOR

LAS VEGAS . ...ttt ettt s b e bt s bkt e bt e st a8t e bt e st e st e s b et e e b e b e b e 442 e £ e e b e e Rt e R4 e Rt e R £ e Rt e b e Ao AR e e Re e Re AR e e R e e Rt e Rt e R b e Rt et e be b ebenEeebeebe e b e eteeneenean 412
J. Louie, A. Pancha, S. Pullammanappallil, L. West

EXPERIMENTAL PERFORMANCE OF FLOOR MOUNTED NONSTRUCTURAL COMPONENTS UNDER

SETSIMIC LOADING ..ottt sttt ettt sttt e e e s e st e s be s be b e sb e s b e e be a8 e a8 e e b e e Re e s b es b e s b e nbe ke ebe A b e e b e e b e e Rt e b b es e e st e st et e b e nbenbeebesbe et e ebeaneaneans 417
T. Feinstein, S. Mahin
AFTERSHOCK FRAGILITY ANALYSIS OF RESTRAINED NONSTRUCTURAL COMPONENTS......ccccoivirieiieeiee e 428

J. Hur, A. Shafieezadeh
PRE-TEST SEISMIC EVALUATION OF DRYWALL PARTITION WALLS INTEGRATED WITH A TIMBER

ROCKING WALLL ..tttk bbb b £ 4 b8 18 £ b b8t s £ £ H b E A £ £ EE b h £ 8 E b b h e b e b bRt b bbbt b et s 437
H. Hasani, K. Ryan, A. Amer, J. Ricles, R. Sause
NGA-SUBDUCTION RESEARCH PROGRAM ..ottt ettt 448

Y. Bozorgnia, T. Kishida, N. Abrahamson, S. Ahdi, T. Ancheta, R. Archuleta, G. Atkinson, D. Boore, K. Campbell, B. Chiou,V.
Contreras, R. Darragh, N. Gregor, Z. Gulerce, 1. Idriss, C. Ji, R. Kamai, N. Kuehn, D. Kwak, A. Kwok, P.-S. Lin, H. Magistrale, S.
Mazzoni, S. Muin, S. Midorikawa, G. Parker, H. Si, W. Silva, J. Stewart, M. Walling, K. Wooddell, R. Youngs



NGA-SUB GROUND MOTION DATABASE .......c.oot ettt sttt sttt sa et et et et e sse s be s beesesbeeteeseese et s ese et e be b e stesbeebeasesseeteeneanes 452
T. Kishida, V. Contreras, Y. Bozorgnia, N. Abrahamson, S. Ahdi, T. Ancheta, D. Boore, K. Campbell, B. Chiou, R. Darragh, N.
Gregor, N. Kuehn, D. Kwak, A. Kwok, P. Lin, H. Magistrale, S. Mazzoni, S. Muin, S. Midorikawa, H. Si, W. Silva, J. Stewart, K.
Wooddell, R. Youngs

A LOOK AT SCALING OF GROUND MOTION WITH MAGNITUDE FROM INTRASLAB EARTHQUAKES..........ccccvevvneee 462
R. Archuleta, C. Ji

NEW EARTHQUAKE CLASSIFICATION FOR THE NGA-SUBDUCTION PROJECT .....cccoivieieiiieiesiee et 471
K. Wooddell

PRELIMINARY GROUND MOTION MODEL FOR SUBDUCTION EARTHQUAKES BASED ON NGA-SUB

JAPAN DATABASE ..ottt ettt stase e e sesaese s be s st eseese e e se s e e b e s e e b e s b e R e e e Rt e e e Rt ee e R e R e s e e R e e e R e e e e Rt eeeRe e e e R e e b e s e e b e e e be e e R et eRe e e E e teneee 476

Z. Gulerce, N. Abrahamson
NGA-EAST: A GROUND MOTION CHARACTERIZATION MODEL FOR CENTRAL AND EASTERN

NORTH AMERICA ...ttt bbbt bbb b e b b8 82 E e b bR 8 £ £ £ E b E oA £ £ R E e bR e bR bR Rt e e e e e b bRt bt e e bbbt st b bt 487
C. Goulet, N. Abrahamson, L. Atik, G. Atkinson, Y. Bozorgnia, R. Graves, N. Kuehn, R. Youngs

UPCOMING CHANGES TO AISC 341 - SEISMIC PROVISIONS FOR STRUCTURAL STEEL BUILDINGS..........ccccoovirnnnne 489
J. Malley, L. Arber

USING FEMA P695 TO INTERPRET ASCE 41 SEISMIC PERFORMANCE OF SPECIAL MOMENT FRAMES............cc.c.... 497

M. Speicher, J. Dukes, K. Wong
IMPORTANCE OF EXPERIMENT LOADING PROTOCOLS IN DEVELOPING ASCE 41-17 BACKBONE

B. Maison, M. Speicher

QUANTITATIVE ASSESSMENT OF CODE PROVISIONS FOR VERTICAL BUILDING IRREGULARITIES

IN FRAME BUILDINGS ...ttt h e b4t st h 2k bbb e 48 e b e e bR e R b e b h e A H et e b e s bRt e bbbt e bt e e bt en b e b 519
D. DeBock, K. Wade, D. Cook, C. Haselton, M. Valley, T. Sabol

ATC-123: IMPROVING SEISMIC DESIGN OF BUILDINGS WITH CONFIGURATION IRREGULARITIES -

OVERVIEW AND FINDINGS ..ottt b st 11t 1s et e e b8 eh e 1081 £ e bbb £ bR b s e bt e b et eb et e b e b bt e b et s et eb e ans 530
M. Valley, C. Haselton, V. Cedillos, C. Kircher, L. Lowes, F. Naeim, R. Sabelli, T. Sabol, M. Tong
NEW STUDIES TO ASSESS AND IMPROVE SEISMIC TORSION DESIGN PROVISIONS ........cccccoiimeinnenenenee s 541

D. DeBock, M. Valley

SEISMIC AFTERSHOCK FRAGILITY ANALYSIS OF STEEL BUILDINGS BASED ON STOCHASTIC

GROUND IMOTIONS ...ttt ettt ettt e e E et ene a8 b st R n e eS8 b e E s e e R E R h e e e e s R e st e e e R bt ne e e b b e ettt n b b e nnr e 552
I. Gidaris, A. Barbosa, J. Padgett

MULTIHAZARD RISK ASSESSMENT (SEISMIC AND WIND) FOR BUILDINGS WITH DAMPERS IN

IMIEXTC O CITY ottt e e E e e R s o £eHe R R R R0 R E R R E R R e e R R bt e e e e e R bttt e bbbt b s 563
M. Santos-Santiago, S. Ruiz, F. Valenzuela-Beltran

CONSIDERATION OF DISPROPORTIONATE COLLAPSE DESIGN PROVISIONS IN EARTHQUAKE

DAMAGED STRUGCTURES. ...ttt 1 et 2R bRt R e b E e s R bt e e e Rttt e bbbt r s 574
C. Jones, E. Sammarco, A. McKay
MULTI-PERIL LOSS ESTIMATION OF INDUSTRIAL FACILITIES ..ottt 586

S. Prabhu, M. Javanbarg, S. Atamturktur, M. Lehmann
SYSTEM IDENTIFICATION OF A MID-RISE COLD-FORMED STEEL FRAMED BUILDING UNDER

EARTHQUAKE AND POST-EARTHQUAKE FIRE TESTS ...ttt sttt 597
X. Wang, T. Hutchinson

USAID/OFDA PREPARE PROGRAM FOR COSTA RICA ...ttt bbbt 609
H. Miyamoto, A. Gilani, T. Nifuku

STRONGER MEGA CITIES FOR THE NEXT MAJOR EARTHQUAKE ..ottt 619
A. Wada, J. Takagi, K. Tamura

RESILIENCE CHALLENGES IN SOUTH AND SOUTHEAST ASIAN HILL CITIES ...ttt 630
J. Rodgers, H. Kumar, K. Tshering, L. Tlau, U. Ojha, M. Ortiz-Millan, L. Tobin, S. Tenzin, L. Bhatta, D. Joshi, J. Jomo

SURVEY OF POTENTIAL SOFT STORY RESIDENTIAL STRUCTURES IN A SMALLER COMMUNITY ....ccccoviniiiinininnne 640
G. Searer, K. Klaboe, M. Meikle, J. Dowgala, R. Kraus, H. Proctor, J. Porto, D. Bonowitz, K. Cobeen

PROCESS FACILITY SEISMIC RISK MITIGATION OF NON-BUILDING STRUCTURES ..o 652
M. Rookstool

ANNUALIZED EARTHQUAKE LOSS ESTIMATIONS FOR HIGH-CODE BUILDINGS IN ISTANBUL ......cccoviiiiineniiirenns 657

U. Hancilar, K. Sesetyan, E. Cakti

VOLUME 2
SEISMIC HAZARD AND RISK IN THE KYRGYZ REPUBLIC, CENTRAL ASIA ..ottt 662
M. Free, D. Grant, Y. Fourniadis, T. Ader, L. Sousa, K. Fleming, M. Pittore, B. Moldobekov, C. Ormukov
DEVELOPMENT AND ASSESSMENT OF INNOVATIVE MODULAR DAMPED HFRAME SYSTEM......ccccovivviiinenicienne 674

H. Etebarian, T. Yang

EFFECT OF FLEXURAL DEMANDS IN THE LEANER COLUMNS ON THE COLUMN BUCKLING

IR [ 1 OSSPSR 685
Y. Ozcelik, P. Clayton

APPRAISAL OF SIMULATION TOOLS FOR FRACTURE IN STEEL COMPONENTS UNDER SEISMIC

[ 2 B 1\ OO SO SOTTETEPRTPSPR 696
A. Tola, I. Koutromanos, M. Eatherton
SIMPLIFIED SEISMIC EVALUATION METHOD FOR TIMBER FRAMES WITH MASONRY INFILLS.........cccccoovniiiiininnne 707

A. Dutu, Y. Yamazaki, H. Sakata



BUCKLING-RESTRAINED BRACE STABILITY EVALUATION, EMPIRICAL BASIS AND DESIGN

LY T T ANy 1 OSSR 718
B. Sitler, T. Takeuchi, R. Matsui, P. Lin

PERFORMANCE-BASED DESIGN OF REINFORCED CONCRETE BUILDINGS - CHALLENGES IN

MODERATE SEISMIC REGIONS ...ttt ettt st b e e st ese e et e b e st e e e s et et e e e b e st et e s ebeneeneseeneeseneetenenteeanenannens 729
P. Badal, R. Sinha

CYCLIC LOADING TEST OF MASONRY INFILLED CHUANDOU TIMBER FRAMES FOR RESIDENCES

LS T @ LU N IO 1 NSRS 741
X. Fu, Z. Qu, S. Kishiki, Y. Cui, Q. Tang

EFFECT OF VERTICAL COMPONENT OF GROUND MOTIONS ON TALL BUILDINGS: AN RC DUAL

R I =LY 07 S I 1 5 SR 752
S. Ebrahimi, Z. Deger, F. Zareian

NUMERICAL AND EXPERIMENTAL ANALYSIS OF AN INNOVATIVE STEEL SPECIAL MOMENT

FRAME CONNECTION ...ttt ittt ettt ettt st eseste st s teseetes et eseeseseesese a8 e e e b e ses e R e R e eE et e s e st es et et e b e s e atenesee st eseneetenentensaneneenens 763
B. Rafezy, Q. Huynh, J. Adams

REDUCING THE FORCES IN CONTROLLED ROCKING STEEL BRACED FRAMES USING PARTIAL

DUCTILE BEHAWIOR ..ottt ettt sttt s b e s b s a8 e a8 £ e bt ke s oA e Rt e R et e s et e b et e b e b e n e neene e e e n e et eneebenenbeeenenaene s 767
T. Steele, L. Wiebe

DYNAMIC TESTS OF STONE MASONRY WALLS WITH EARTH MORTAR FOR IMPROVED

CONSTRUCTION IN RURAL NEPAL ..ottt ettt ettt ettt e ese st ese s e e se e e se et ese st e s e e te e ese e es et ebe b enenaenesne e esenennen 778
P. Shah, K. Skillen, L. Laughery, S. Pujol, A. Irfanoglu

PUNCHING SHEAR BEHAVIOR OF RC FLAT PLATES REINFORCED WITH HIGH STRENGTH STEEL ........ccccovevvneee. 783
A. Aljasar, D. Naish

TIME HISTORY ANALYSES OF TALL BUILDINGS WITH NONLINEAR DAMPED OUTRIGGERS........cccccovvivveieineennn, 793

C. Fusco, D. Gasparini
NONLINEAR MODELING OF WOOD FRAME SHEAR WALLS FOR PERFORMANCE BASED

EARTHQUAKE ENGINEERING .......cotiititeiieisest ettt ettt s s te s tesaese st e se s et a2 e s e s b e e es et e s et eb e s s et e b e s e st e seesenesseneebensntesesensane s 804
M. Koliou, J. Lindt
REVISED ASCE-41 MODELING RECOMMENDATIONS FOR MOMENTRESISTING FRAME SYSTEMS........cccococvvivivnenne 809

D. Lignos, A. Hartloper, A. Elkady, R. Hamburger, G. Deierlein
PROPOSED UPDATE OF NONLINEAR MODELS FOR REINFORCED MASONRY SHEAR WALLS IN

NS O OSSR SSR S SSTPTOSRR 821
J. Cheng, P. Shing

REVISED ASCE-41 MODELING RECOMMENDATIONS FOR CONCENTRICALLY BRACED FRAMES..........cccccoevevvenvennae 832
D. Lehman, A. Sen, D. Sloat, C. Roeder, J. Berman

A CYCLIC BACKBONE CURVE FOR SQUAT REINFORCED CONCRETE SHEAR WALLS.......cccccooeiveieeeceee e 837

S. Epackachi, N. Sharma, A. Whitaker, A. Hortacsu
MODELING RECOMMENDATIONS FOR FLEXURE-CONTROLLED REINFORCED CONCRETE WALLS:

PROPOSED UPDATES TO ASCE 4L......o oottt sttt ettt s et et e e b st e s et e st et et e s et e st et et e s et e b et et et enesaeness et eneneetn 848
L. Lowes, D. Lehman

A NEW ASTM STANDARD FOR SEISMIC RISK ASSESSMENT OF REAL ESTATE PORTFOLIOS ......cccccooviveieeneenienns 859
W. Graf

CATASTROPHE LOSS MODELING THROUGH ROBUST SIMULATION ....coiiiitieiee ettt 868
Y. Lee

QUANTIFYING THE SOCIAL AND ECONOMIC VALUE OF CITYWIDE SEISMIC RETROFIT

ORDINANG ES ...ttt st sttt sttt e bt ese et e es e e b e b et e etesbeebeebeeE e e b e e st e R e e s e e s e e e e A ke b e o4 e eE e e b e e he e b e eb e e s e e R b e st et e nbeebeebeebenbenbeabeeseareenes 878

W. Graf, E. Reis
THE IMPACTS OF GEOGRAPHICAL DISTRIBUTION AND SECONDARY BUILDING

CHARACTERISTICS ON THE SEISMIC RISK OF LARGE AND SMALL REAL ESTATE PORTFOLIOS...........ccccvevvniennnne. 884
T. Lai, A. O'Donnell, S. Li, P. Civitenga

THE ROLE OF THE ENGINEER IN SEISMIC RISK ASSESSMENT OF REAL ESTATE PORTFOLIOS .......ccoceovvevvivciennn, 895
M. Ellis

COMPARATIVE LOSS ASSESSMENT OF A STEEL HOSPITAL USING MULTI-RESOLUTION

NUMERICAL MODELS.......ociititiietieteee ettt ettt e et e e st eseetes s £ ess a8 e saese s e e se s a8 e b a8 et e R e as et e s e seeb e s et et e s e s e e e e s e seeseneebessnbesesenaenens 903

H. Mahmoud, E. Hassan
EVALUATING ACCURACY OF THE MOTEMS AND ASCE/COPRI 61-14 SUBSTITUTE STRUCTURE

LAY I O DSOS RTORSPR 913
R. Goel
SEISMIC DESIGN OF DATA CENTERS FOR TIER 111 AND TIER IV RESILIENCE: PROJECT EXAMPLES.........ccccoveuenene. 922

B. Erkus, S. Polat, H. Darama

NUMERICAL SIMULATION OF THE DYNAMIC RESPONSE OF RAIL BALLAST WITH TIRE-DERIVED

AAGGREGATES ...ttt st stttk ek e b s e e Rt s £ e84 e R e b4 b e R R e R e e b et e Rt e R e e e R4 b e R e AR e Rt AR e e ARt e R e e R e b e Rt AR e Rt Rt e R e b st et e R e ene 933
F. Tehrani, A. Sadrinezhad, M. Bajestani

STABILITY EVALUATION OF DEEP FOUNDATION SYSTEM FOR AQUEDUCTS IN SACRAMENTO SAN-

JOAQUIN DELTA, CALIFORNIA ...ttt ettt ettt skttt e st s e et e 48tk s ek e e b s e e Rt s e e Re et e bt ek e s et e e e b st en e e e be st et e beneee 942
Y. Prashar, S. Chalian, M. McLeod
CYLINDRICAL RC CONTAINMENT STRUCTURES UNDER SEISMIC LOADING ......ccooiiiiiiiieieieieieie e 953

T. Hsu, Y. Mo, C. Luu



SEISMIC PERFORMANCE ASSESSMENT OF STEEL BRIDGE PIERS WITH SHAPE MEMORY ALLOY IN

PLASTIC HINGE LENGTH ...ttt et e st sa et st s et st e e b se e s s e a8 e e stk e s e ke n e e R ne e s e e e b et et et e s e s aenenee e enenentn 962
A. Rahmzadeh, M. Alam

SEISMIC RESPONSE OF BRIDGE SUPERSTRUCTURES CONSIDERING VERTICAL GROUND

ACCELERATIONS ...ttt ettt et s e e e st s 2 a8t s e et et e Rt E e s a8 e a8 e e e R e e e b e e R e e e st e e et e R e st e b e n e b e b e st naenesaeneesene et enensenneneneanen 972
H. Wibowo, S. Sritharan

ELASTIC VERSUS DUCTILE SEISMIC DESIGN CONCEPT FOR SHEAR KEYS IN IN-SPAN HINGES OF

MULTI-FRAME BRIDGES ...ttt s e a8tk st s et s et et e s e b e e n e et e st s e e st et e ne et e s e nbeeanenaene s 981
A. Zaghi, M. Mehr

SEISMIC FRAGILITY OF A LONG-SPAN CABLE-STAYED BRIDGE ISOLATED BY SMA WIRE-BASED

LEAD RUBBER BEARINGS ..ottt sttt ettt sttt se et s e te st ne a0 s e e se s et e s e s s e s e a8 et e s e st e s e s et e b e s e st e neaeene et eneetenenbeeanenannens 992
S. Li, F. Dezfuli, J. Wang, M. Alam

COLLAPSE CAPACITY ASSESSMENT OF RETROFITTED SKEWED BRIDGES WITH BUCKLING

RESTRAINED BRAGCES.......o ottt ittt sttt te st te et e st e bes e ke e a8 e s e e st se e Rt et e 8 ek e st b e st e R e ne e st e e e R et e b e e b e s e nbe e aseneese e ebensesenbenennens 1003
Y. Wang, L. Ibarra, C. Pantelides

AN EARTHQUAKE-RESISTANT PRECAST BRIDGE SUBSTRUCTURE SYSTEM UTILIZING SOCKET

(1@ 1IN N @ I 1 11 SRS 1014
Z. Cheng, S. Sritharan, J. Ashlock
CONTROL STRATEGY FOR LIQUID SPRING - MR DAMPER FOR VERTICAL ISOLATION.....cccoviiiirrineeneseseea 1025

W. Eltahawy, K. Ryan, S. Cesmeci, F. Gordaninejad
DESIGN CONSIDERATIONS FOR TOLERANCE IN END CONNECTIONS OF VISCOUS DAMPING

DEVICES ...ttt ettt b et s et e s et e s he b e o4 e o4 e e b e e Rt oAt e R e e Rt e e a4 e Rt e b e R e e R e e Re R e eR e e Rt e st e Rt et e Ee e EeebeeRe Rt e Rt e R e e R b e Rt et e bebenaenre s 1036
A. Montijo, A. Sarebanha, G. Mosqueda
SIMPLIFIED DESIGN METHOD FOR FRAMES WITH NONLINEAR VISCOUS DAMPERS.......cccccovviiiiinievee e 1047

K. Kasai, M. Nishijima, K. Tanaka, S. Wang, S. Mahin

OPTIMIZATION OF ON-OFF DAMPERS FOR REDUCING COLLISION OF BASE-ISOLATED BUILDINGS

WITH RETAINING WALLS ...tttk st sttt s e be s e be s a8 et a0 e e 8e s a8 et e s e ke s e s e ne et e e e ket e b e e b e s e et e e ese e ese s ebe st etensenensens 1058
A. Kishida, Y. Yamashita, U. Ueda, K. Taga

SIMPLIFIED MODELING FOR TWO-DIRECTIONAL BEHAVIOR OF HIGH DAMPING RUBBER

ISOLATION BEARINGS ..ottt ettt ettt e e st e s e s a8 e be s e ke s e e 8e e a8 e e e b e e b et e R e e e st e s et e b e s e e b e st et et e s e st e st seene et enentenen 1068
K. Kasai, T. Mori, N. Masaki, N. Murota

OPTIMIZATION OF SEISMIC PROTECTIVE DEVICES FOR HIGHWAY BRIDGES BASED ON

PROBABILISTIC REPAIR COST RATIO: A CASE STUDY ..ottt sttt sttt te st stese s ssesassesessenssseseaseneas 1079
Y. Xie, J. Zhang

Vs PROFILE DATABASE AND PROXYBASED MODEL FOR Vg3 PREDICTION IN CHILE FOR NGA-

10121516 I S TSSRURP 1090
V. Contreras, F. Ruz, S. Ahdi, J. Stewart

INCORPORATION OF SITE-SPECIFIC ATTENUATION MODEL USING KAPPA IN BROADBAND

] 111 2y 1 N TSP TSSRURP 1097
S. Saxena, J. Anderson, R. Motamed

A METHOD OF LINEAR COMBINATION OF MULTIPLE MODELS FOR EPISTEMIC UNCERTAINTY

IMIINTIMIEZATION ..ottt et b etk et et s e s e e s e st a8 e s e ek e s s Ee b e e e Rt e e e Rt s e R et e R e b e s e R e ne e R e s e R e b e b e e b e s et e s e es et e s e s ebe st etentenennens 1108
D. Kwak, E. Seyhan, T. Kishida

PEAK AND RESIDUAL DRIFT ESTIMATIONS FOR SDOF BILINEAR SYSTEMS AGAINST IMPULSIVE

EARTHQUAKES ..ottt ettt b st e s e e 4 e st e 2 e s e et e s e Ee s a8 e e e R e e e e Rt e e a8 et e R e b e e e R A e e st s e R e s e b e b e s et e e es et ese e et e setenbenennens 1119
Z. Shu, H. Dong, J. Zhang

3-D RECONSTRUCTIONS AND NUMERICAL SIMULATIONS OF PRECARIOUS ROCKS IN SOUTHERN

(7 N I 1@ T N TSRS 1129
C. Wittich, T. Hutchinson, J. DeSanto, D. Sandwell

SAFETY FACTORS OF BURIED STEEL NATURAL GAS PIPELINES UNDER SPATIALLY VARIABLE

EARTHQUAKE GROUND MOTION ...ttt te ettt saesessese st e s e e teseebessasessesessese s et e s besessesease e esesesestenenseneeneas 1140
N. Psyrras, A. Sextos, O.-S. Kwon, S. Gerasimidis

EVALUATION OF BUILDINGS RC FRAME BUILDINGS DAMAGED IN MEINONG EARTHQUAKE .......ccccovvineierieenins 1151
J. Sumearrl, F. Galeotti, D. Lehman

TESTING OF REINFORCED CONCRETE WALLS IN PRE-1970S MULTI-STOREY BUILDINGS.........c.ccoeoviiiiiniiiinenieiens 1160

T. Zhang, K. Elwood, R. Henry

COMPARISON OF SEISMIC VULNERABLE INDICES BY BUILDING DATA OF THE 2016 TAIWAN

EARTHQUALE ...ttt ettt ettt et e s 4e b e e b e s 4 e e bt e bt a8t e s e e st e e e b e s b e o4 e b e e ke e b e b e e R e e Rt e st e s b e b e s be b e ebe e b e e b e e b e e ne e s b eneetebenbenbenbaan 1171
T. Chiou, S. Hwang, S. Pujol

NCH2369 EARTHQUAKE RESISTANT DESIGN OF INDUSTRIAL FACILITIES, PROVISIONS FOR WIND

[ AN S 41V, S T OSSOSO TSRO 1181
E. Cruz, D. Valdivia

SEISMIC EVALUATION OF THREE DISTRICT OFFICE BUILDINGS DAMAGED DURING 2016

MEINONG, TAIWAN EARTHQUAKE USING ASCE 41 ..ottt sttt bbb sbeabe st e asa e e e e e aesbebesaentans 1190
J.-W. Lai, I. Kim, G. Hagen, K. Johnston, D. Zepeda, S.-J. Hwang

EFFECTS OF SUPPORTING BUILDING CHARACTERISTICS ON NONSTRUCTURAL COMPONENT

ACCELERATION DEMANDS ...ttt sttt ettt sttt b e b e84 12412 h s a8 b b e b e a2 bt e bt e e bt b e b e b e b e e bt b et e bt eb s et e b enenn e 1201
H. Anajafi, R. Medina
MODELLING ROCKING BEHAVIOUR USING PHYSICS ENGINE SIMULATION ...ttt 1212

Q. Ma, S. Parshottam, M. Montalla



OVERTURNING RISK OF RIGID ELECTRIC EQUIPMENT DURING MEXICAN EARTHQUAKES .......ccccooviininiinnin 1223
M. Jaimes, G. Candia

SEISMIC PERFORMANCE OF CPVC SPRINKLER PIPES........cooi ittt 1234
J. Carl, Z. Peng, H. Magistrale
SHAKING TABLE QUALIFICATION TEST OF GRANITE CLADDING WITH DOWEL PIN ANCHORAGE............ccccovvvua. 1245

B. Huang, W. Lu, K. Mosalam
PROBLEMS FOR VIBRATION-SENSITIVE RESEARCH POSED BY OKLAHOMA'’S INCREASED

= 5] 1/ 1 I PSSP 1257
H. Amick, S. Lank
A GROUND-MOTION MODEL USING NGASUBDUCTION DATABASE ........ooot ettt 1268

Y. Bozorgnia, K. Campbell, N. Gregor, N. Kuehn

PRELIMINARY NGA-SUBDUCTION GLOBAL GROUND MOTION MODEL WITH REGIONAL

ADJIUSTMENT FACTORS ..otttk e ettt b sk bt e e b1 £ e b e e b e b e b b e s £ b e e e b et e bt b e bt e b bt b et e b et et et eb et et et enenaene 1273
G. Parker, J. Stewart, B. Hassani, G. Atkinson, D. Boore

DEVELOPMENT OF NGA-SUB GROUND MOTION MODEL IN JAPAN FOR 5%-DAMPED PSEUDO-

SPECTRAL ACCELERATION ..ottt sttt 1e e 1aeteese e s e s s e tes4 e ke a8 e e4 e e b e e bt esses s e st e s e st e b e s besbeebeebeabe et e eneebensennesbenbens 1279
H. Si, S. Midorikawa, T. Kishida
REGIONAL GROUND MOTION DURATION PREDICTION MODEL FOR SUBDUCTION REGIONS..........ccceevvreiviieinniens 1287

M. Walling, N. Kuehn, N. Abrahamson, S. Mazzoni

SPECTRAL DAMPING SCALING FACTORS FOR SUBDUCTION INTERFACE AND INTRASLAB

EARTHQUAIKES ...ttt bbbt bbbt £ b b8 £ 1 £ bbb R £ e £ 42 b e h e A 840 e R bRt e e A e e b bbb et b bbb bttt eb bt e e ebenn 1298
S. Rezaeian, Y. Bozorgnia, T.

A NON-ERGODIC GROUND-MOTION MODEL FOR JAPAN .....ooiitiirieieteiert ettt 1309
N. Kuehn, N. Abrahamson

EVALUATION OF SHEAR WALL STRUCTURES USING A CONSTANT YIELD DISPLACEMENT

PROGCEDURE ..otttk e 8 h e e s8R h R 00 E R st E 0 E SRt e A e e R R b eE £t e e R bR e et e bbbt s e n e 1314
A. Tsiavos, B. Stojadinovic

VOLUME 3

DESIGN OF SLENDER REINFORCED CONCRETE STRUCTURAL WALLS.......cooot ettt 1324
J. Wallace, A. Safdari

CONTRIBUTION OF COUPLING ELEMENTS TO THE SEISMIC AXIAL LOAD DEMANDS IN WALLS OF

REINFORCED CONCRETE BUILDINGS . ...ttt sttt sttt st be b be st se e st es et e s besbesbesbeabe e bt aneabeene e e e sbesbesbeaneas 1329
L. Ramos, M. Hube

DRIFT CAPACITY PREDICTION OF RC STRUCTURAL WALLS WITH SPECIAL BOUNDARY

ELEMENTS Lottt ettt et e s e s et e s 4e ke e 4 e e b e e b e e bt e Rt e Rt e st e e e b e st e a4 e b e ekt e bt e b e e b e e Rt e st e s b et e e b e beebe AR e e b e e bt e Rt e s e e Rt et e be b nbenba s 1340
S. Abdullah, J. Wallace

EXPERIMENTAL RESPONSE OF T-SHAPE RC WALLS - EFFECT OF CONFINEMENT AND

DISCONTINUITY ittt sttt sttt et et e b et e tesbesbes4es4 e e b e e be e st a8 e e st e e e be s b e ebe s b e e be e bt e b e eb e e R e e s b es b e b e e be e b e ebeeb e e b e e beaneas e e st et e benbenbenbans 1345

F. Munoz, F. Rojas, L. Massone, M. Ruiz, M. Silva

SEISMIC PERFORMANCE OF SLENDER C-SHAPED WALLS SUBJECTED TO UNI- AND BI-

DIRECTIONAL LOADING ..ottt sttt te s tesbestes4eate e st a1t et s eseeseebesbeebe s b e e ke ab e e b e e b e e Rt e s b es b e nb e s be ke ebeebeebeebeaseasbeneenbebebesbenbans 1356
A. Behrouzi, A. Mock, D. Lehman, L. Lowes, D. Kuchma

VERIFICATION OF A FLUID-STRUCTURE-INTERACTION MODEL FOR SEISMIC ANALYSIS OF GEN

TV NUCLEAR POWER PLANTS ... oottt sttt st be a1 e s sae s e seebe s te4es4e s be e 4e 442 e b e e bt a8t e s e e st e b e b e besbeebeebeeaeeseebe et e nbenbestenbanba s 1361
C.-C. Yu, A. Whittaker, J. Coleman, M. Cohen

EVALUATION OF A POLYNOMIAL CHAOS EXPANSION APPROACH FOR STEEL MRFS WITH

VISCOUS DAIMPERS ...ttt ettt sttt st b e st e st e st e st e be b e st e s 4e ke eb e s 4 e e b4 e bt a8t e b e e Rt e R e e s b e s b e b e e Ee e ke e bt e b e e b e e bt eseebbes b et e benbenbenbenbe e 1371
Y. Xu, C. Chen, J. Liang

MECHANICAL BEHAVIOR OF BASE ISOLATED STEEL STORAGE RACKS DESIGNED FOR SLIDING-

ROCKING RESPONSE ......oooiiieiiiiiieite ettt sttt e e ste e testesbesses4eateeseaseaseeseeseebesbessesEeabeabeeE e e b e e Rt esbesbenbenbeebeebeabeebeebeaneaseesbetebenbenbenbans 1380
M. Pollino, S. Sabzehzar, R. Michael

RIGID BODY RESPONSE & PERFORMANCE BASED DESIGN OF SEISMICALLY ISOLATED

STRUGCTURES ..otttk h ettt h b s b s e b b e e b e e h 8 eb £ b b e A8 e s e 4h e £ e b e e e h e b eb £ heh b E e s e e b et e bt b e bt b ek e b bt e et ne et et aeen s 1385
0. Escalona, J. Wong
FINITE ELEMENT ANALYSIS OF MOAT WALL POUNDING IN BASE-ISOLATED BUILDINGS ........ccconinnneniiiiienenns 1396

P. Hughes, A. Sarebanha, G. Mosqueda
PASSIVE DISPLACEMENT-DEPENDENT DAMPER WITH ADJUSTABLE STIFFNESS FOR SEISMIC

PROTECTION OF CIVIL INFRASTRUCTURE .....cceititiie ettt et se st saesastes s ete e sesaesesserassesasbenessesessenensenees 1407
K. Walsh
APPLICATION OF CONTINUOUS CLADDING AS A PASSIVE ENERGY DISSIPATION DEVICE........ccccoconvinniieieenns 1418

X. Wang, H. Gokon, K. Meguro

DISRUPTIVE TUNED MASS DAMPER FOR RESPONSE REDUCTION OF CIVIL ENGINEERING

STRUCTURES ...ttt ettt ettt ettt e st e s e st e st e be s e ssesbeebeese e R s et e es e e s s ess e s s e sb et e eseeaeeEe e R e enses s ens e s et e b e eae e b e ebeeneeseeseensessensennenaentans 1429
S. Hayati, W. Song, M. Kreger, J. Li . Berry

LEVERAGING ESTIMATION PERFORMANCE FOR SENSOR SELECTION IN WIRELESS STRUCTURAL

[©10 )\ 1 = O 1 SOOI 1440
L. Linderman, T. Truong




VALIDATION OF EXPERIMENTAL BEHAVIOR FOR TRIPLE FRICTION PENDULUM BEARINGS AT

LTI 2 1 OSSPSR 1445
F. Vilca, J. Contreras
BASE ISOLATION APPLICATIONS IN TURKEY ..ottt ettt st ettt sttt s et e besbassesbesbeebaanaasaeseesebensessesrans 1456

U. Akyuz, A. Yakut
CONNECTED CONTROL METHOD FOR ADJACENT BASE-ISOLATED BUILDINGS USING A 200KN MR

S. Lobo-Aguilar, R. Christenson, T. Yu, E. Johnson, Z. Jiang

OPTIMAL CLIPPED LINEAR STRATEGIES FOR CONTROLLABLE DAMPING AND EXPERIMENT

VALIDATION L.ttt ettt ettt st teese e st et s e s e sa et e s e sae s b e e beese e R e et e e s e e s s es s e s e eb et e es e oA e eE e e Reense s s ens et e b e b e eae e b e ebeeneeseessenee s ensennenaenbe e 1477
Q. Fang, E. Johnson, P. Brewick, S. Wojtkiewicz, M. Harris

COMPARISON OF THE SEISMIC PERFORMANCE OF MULTI-STORY AND MULTI-TIERED BRACED

FRAIMES ...ttt ettt ae a2t e bt e st e st e st et e sa a4 eesee4 e e b e e Rt e Re e R e ess e s et e st e es e R e e ReeRe e R e e Rt oAt e st e Rt e b e EeReeReeReeR e ekt enee R b e Rt et e benrenrenraas 1482
A. Agarwal, L. Fahnestock

BOUNDARY ELEMENT DETAILING IN SPECIAL CONCRETE STRUCTURAL WALLS ......ccootiiiiieierseveeeieeee e 1487
T. Welt, D. Lehman, J. LaFave

STRUCTURAL BEHAVIOR CHECKS PRIOR PERFORMING NONLINEAR DYNAMIC ANALYSIS ..o 1498

F. Flores, F. Charney, S. Pozo, B. Astudillo
SUBASSEMBLAGE TESTING OF FULL-SCALE STEEL MOMENT CONNECTIONS WITH REPLACEABLE

H. Hou, X. Liu, Y. Li, C. Qiu, B. Qu
COLLAPSE FRAGILITY OF A TALL REINFORCED CONCRETE BUILDING UNDER PULSE-LIKE

(1@ 10 1N [ 2 I 1 1N TS S S 1519
J. Zhou, Z. Zhang, S. Kunnath
DEVELOPING RELIABLE SEISMIC DEMAND MODELS WITH LIMITED DATA . ..ottt 1524

M. Kenawy, A. Ahmadi, S. Kunnath
MULTI-EVENT, MULTI-STRUCTURE EXPERIMENTAL VALIDATION OF HYSTERESIS LOOP

ANALY SIS SHM ..ottt sttt st e a4t e s e e s e e se e st et e s b e s e s be b e eb e o4 e e b e e bt e R e e R e e ReeRe e b e s b e s e e b e ke ebe e be e b e ebeens e s b e s e et et e b e nnenbeebe e 1529
C. Zhou, J. Chase, G. Rodgers, J. Mander
OVERSTRENGTH OF 3D FULLY MODELED RC SHEAR WALL BUILDINGS ......cccocoitiiitiiiseisesse e 1540

D. Ugalde, P. Parra, D. Lopez-Garcia

COMPARISON OF LINEAR DYNAMIC PROCEDURE VS. NONLINEAR DYNAMIC PROCEDURE FROM

ASCE 41-13 FOR SEISMIC EVALUATION AND RETROFIT OF EXISTING BUILDINGS ........cccovoeiiiiiieiserieeeeiee e 1551
R. Roldan, T. Sabol

EVALUATION OF NONLINEAR MODELING PARAMETERS FOR REINFORCED CONCRETE SLAB-

COLUMN CONNECTIONS ...ttt sie sttt s et se st e taseesastetassesessese st e e eseseesessetessesessesesseseeseseases s et eseaseseeseseereeses e et eseabeeaseneaneeas 1561
Y. Zhou, M. Hueste

LOADING TEST OF EXTERIOR FOOTING BEAM-COLUMN JOINT WITH MECHANICALLY

ANCHORED BEAM BARS ...ttt ettt a1 st a1t 2 a8 e e be s et e 48 e seebe s s a8 et e R e ke R et e s e b e e e s e s ek e s e R e et e s e et e e e s e e ese st ebessetentenennens 1572
N. Onishi, K. Nishimura

ROCKING MOTION: CHAOTIC OR NOT CHAOTIC, DOES IT MATTER FOR SEISMIC DESIGN? .....ccccovviveieenieenns 1583
J. Bachmann, M. Strand, M. Vassiliou, M. Broccardo, B. Stojadinovic

PORT SPECIAL SESSION
0. Jaradat, A. Arulmoli

UPDATE ON ASCE/COPRI PIERS AND WHARVES DESIGN CODE STANDARD.......cccciiitietseteesese s 1595
0. Jaradat

ASCE 61 UPDATES AND NEW ASCE GUIDELINES FOR SEISMIC DESIGN OF BULKHEADS. ........ccccoceiiinnieeeeneeniens 1597
G. Johnson, P. Jain

WHARF STRUCTURE DESIGN CONSIDERATION OF PIER E REDEVELOPMENT PROJECT AT THE

PORT OF LONG BEAGCH ..ottt ettt sttt b b4 s st a4 s e b e s ek a8 18 a8t s e a8t e e Rt e ke R eb e e e b st e n e st e s et e bt et e s e n b et e b nenneean 1598
C. Lai

UPGRADE OF BERTHS 226-236 EVERPORT CONTAINER WHARF TERMINAL AT THE PORT OF LOS

AINGELES ...ttt ettt e E e R e e e R AR R R AR e Rk R e e R AR e R R Rt R AR e R e Rt e R e R e Rt b e Rt b ettt et ettt et nenrene 1599
A.Lim

HARBOR VULNERABILITY TO EXTREME NATURAL HAZARDS.........ooiiiiti sttt 1600
P. Lynett

SEISMIC RETROFIT OF PIER 6 AT PUGET SOUND NAVAL SHIPYARD USING LEAD-RUBBER

BEARINGS ...ttt sttt ettt et et e st e e s4e e bee4e 44 e e b e e bt e Rt e Rt e Rt e e e b e st e eb e R e e ke e Rt e R e e R e oA e e R b e R A et e Ee e ReebeeR e Rt ekt e Rt e st e Rt et e bebententann 1601
B. Pesicka, R. Harn, J. Linke, J. Spady

PROGRESS ON THE 2020 NEHRP RECOMMENDED SEISMIC PROVISIONS FOR NEW BUILDINGS AND

OTHER STRUGCTURES. ..ottt sttt e be sk e et e e bt a8 s es s estes4ebee4es4e e b e e b e e R e e b e e b e e s b e st e b e ebe e b e e beebe e b e e bt e bt e st e st et e sbenbenbenrs 1612
D. Bonneville, J. Yuan

PENDING UPDATES TO USGS NATIONAL SEISMIC HAZARD MODEL: FOR EARTHQUAKE

ENGINEERS. ... ..ottt et e s e te s be e b e o4t s 4 e e b e e bt e Rt a8 e e se e e et e st e eb e b e e be e bt e b e e b e e Rt e s b e st et e e be b e ebe e b e e b e ebeene e s e ene et e benbenbenba s 1622
N. Luco, S. Rezaeian, M. Petersen

2020 NEHRP PROVISIONS SEISMIC PERFORMANCE OBJIECTIVES ....cociiieiisteeie et 1623
R. Pekelnicky

UPDATES ON MODIFICATIONS TO SHEAR WALL PROVISIONS .....c.oiiiiiit sttt sttt snesra s 1626

S. Ghosh



UPDATES ON MODIFICATIONS TO DIAPHRAGM SEISMIC DESIGN PROVISIONS ..ottt 1636
K. Cobeen

THEORIES OF OWNER LIABILITY FOR EARTHQUAKE LOSSES: A DEBATE BY LAWYERS FOR NON-

LAWY ERS ..ottt ettt et e bt e st e st e s et e s 4 et e ea e o4 e et e e ReeRe e R e e se e e e At e st e et e EeeReeRe oA e e Rt oAt e Rt e Rt et e EeeEeeheeReeRe e Rt en e e st e st et e bebenaenreas 1641
D. Bonowitz

EXPERIMENTS ON SEISMIC COMPATIBILITY OF LOW-DAMAGE DRYWALL PARTITIONS AND

SUSPENDED CEILINGS..... .ottt sttt et e s 1e st e be e 2ee1e e st esee s s ess e sesb e beeseeae e R e e beess et s ess e s e st e abesaeebeebeeseaseessensesensensenaenta e 1648
A. Pourali, R. Dhakal, S. Tasligedik, G. MacRae

TOWARDS A NEW APPROACH TO DESIGN ACCELERATION-SENSITIVE NON-STRUCTURAL

(0101110 1NN =1 N i 1TSS OPR 1653
E. Miranda, A. Kazantzi, D. Vamvatsikos

DRIFT-BASED FRAGILITY FUNCTIONS FOR IN-PLANE LOADED MASONRY INFILL PANELS......c.cccoooeiviiiiieieienie 1663
A. Chiozzi, E. Miranda

SIMPLIFIED SEISMIC EVALUATION METHODS OF SPRINKLER-PIPING SYSTEMS IN BUILDINGS.........ccccceovvvvnne. 1664

J.-F. Chai, C.-C. Yeh, F.-R. Lin, K.-C. Chang

EVALUATION OF ASCE 7 EQUATIONS FOR DESIGNING ACCELERATION-SENSITIVE

NONSTRUCTURAL COMPONENTS ...ttt sie st et te st sesee st seese st e s eetesesteseaseseesessesesesessesesseneaseneesessesessesenseneanens 1669
H. Anajafi, R. Medina

FINITE ELEMENT STUDY ON THE SEISMIC PERFORMANCE OF NONSTRUCTURAL PARTITION

WMV ALLLS ettt ettt st e st e et e Rtk s £ e e R AR e Rt AR e Rt R e Rt R e AR e AR e e e Rt AR e R e R e Rt R e AR e AR nE e R e R e R e R e Rt R e R e R et e R et et et ene st etentenenrene 1680
H. Javid, S. Soroushian, E. Rahmanishamsi

ADAPTIVE IMS FOR IMPROVED SEISMIC DEMAND MODELING OF HIGHWAY BRIDGE PORTFOLIOS.................... 1691
A. Du, J. Padgett, A. Shafieezadeh

SEISMIC BEHAVIOR OF POLYURETHANEENHANCED BRIDGE COLUMNS ..ottt 1702
M. Nikoukalam, P. Sideris

PROBABILISTIC SEISMIC EVALUATION OF BRIDGES WITH ROCKING COLUMN-FOUNDATION ......cccoovieniireene 1707

Y. Xie, J. Zhang
QUANTIFYING THE SEISMIC RESILIENCE OF BRIDGES: A PATHWAY TOWARDS A RESILIENCE-

BASED DESIGN ..ottt stttk et s e e e st e 2 e st et a8t ek e s e be e R e a8t A e e Rt e e e R4k e R R et Rt Ae e Rt AR e R e R e R e R e R e R et et et Rt e R et etentenenaene 1718
A. Sarkis, O. Kammouh, A. Palermo, G. Cimellaro
INELASTIC RESPONSE EVALUATION OF PRECAST COMPOSITE COLUMNS UNDER SEISMIC LOADS .........ccoveua. 1729

M. Abdulazeez, M. EIGawady
CAPACITY-BASED INELASTIC DISPLACEMENT SPECTRUM FOR REINFORCED CONCRETE BRIDGE

(O @] LU 1Y N SO SO SOPRPRO PR 1740
P.-H. Wang, Y.-C. Ou, K.-C. Chang
COLLAPSE IN SLIDING ISOLATED MRFS CONSIDERING DIFFERENT DESIGN METHODOLOGIES..........ccccocevveinnane. 1751

T. Becker, Y. Bao
EFFECTIVE INCREMENTAL GROUND VELOCITY: AN IM TO ESTIMATE SLIDING ISOLATION

L] ] o I N O |V | N TSRS 1762
E. Jampole, E. Miranda, G. Deierlein
ASCE 7-16 LATERAL FORCES FOR STATIC DESIGN OF BASE-ISOLATED BUILDINGS .......ccoceiiveirenreneeeeeeseeniens 1767

K. Ryan, M. Button, R. Mayes

RESPONSE OF A SEISMICALLY ISOLATED STRUCTURE WITH LEAD RUBBER BEARINGS

CONSIDERING HEATING EFFECTS ... oottt bbbt h bbbttt ettt 1778
J. Marquez, G. Mosqueda

MODEL VALIDATION OF A FOUR-STORY BASE ISOLATED BUILDING USING MEASUREMENTS

FROM SEISMIC SHAKE-TABLE EXPERIMENTS ..ottt sttt st sttt b ettt sttt nenennne 1789
S. De, T. Yu, E. Johnson, S. Wojtkiewicz

FAULT DISPLACEMENT HAZARD FOR STRIKE-SLIP FAULTS. ...ttt et ettt nba s 1794
M. Petersen, R. Chen

FAULT DISPLACEMENT HAZARD ANALYSIS METHODS AND STRATEGIES FOR PIPELINES. .........c.ccooeviveiineiniennns 1806

S. Thompson, C. Madugo, N. Lewandowski, S. Lindvall, B. Ingemansson, M. Ketabdar

CHARACTERIZING THE LOS ANGELES AQUEDUCT CROSSING OF THE SAN ANDREAS FAULT FOR

IMPROVED EARTHQUAKE RESILIENCE .......cciitietietsteieeie ettt sttt sa et st e st esess et st asaebessete s esesaeneseenessenseseee 1817
S. Lindvall, S. Kerwin, C. Heron, C. Davis, J. Tyson, J. Chestnut, K. Mass, M. Farr, K. Scharer, D. McPhillips

NEW CONSTRAINTS ON THE LOCATION, GEOMETRY, SLIP RATE, AND SEISMIC POTENTIAL OF

THE PALOS VERDES FAULT ZONE, SOUTHERN LOS ANGELES BASIN, CALIFORNIA BASED ON

STUDIES FOR THE PROPOSED NEW EFFLUENT OUTFALL TUNNEL THROUGH THE PALOS VERDES

PENINSULA ...ttt ettt b bbbt h et b e e E 44 e b e b a8 A8 oAt e 4Rt e ke R ek oAb e A e e Rt A A e Rt e e e R e e b e R ek e e e b ne e Rt ne e R e et e b e e ke s e nb et e b e nneeas 1827
P. Hogan, J. Goodman, T. Rockwell

CHARACTERIZING COOK INLET FOLD STRUCTURES FOR SEISMIC HAZARD ASSESSMENT IN

ANCHORAGE, ALASKA, USA ... oottt ettt st sttt s ek e a8 se a8t 1 £ e84 4 e b4k e 8 e e b e st b st e b et e b e e e b e b et e e ket e s et ebe st et e b et e beneneene 1841
E. Cannon

TESTING COMMON ASSUMPTIONS IN EARTHQUAKE FORECASTING ......oooiitiiieieiee e s 1853
D. Jackson

GENERALIZED TRENDS OF SEVERE DAMAGE OBSERVED FROM BUILDING SURVEYS OF SEVEN

DIFFERENT EARTHQUALKES ... .ottt ettt st st bt et et e et a4 et e e b e s b e e be e b e e b e e b e e R e e s b es b et e ke ke ebeeb e e b e ekt e st e s e e s e et e benbenbenbans 1860

M. Johnson, D. Fick



THE 2016 CENTRAL ITALY EARTHQUAKE SEQUENCE: OBSERVATIONS OF INCREMENTAL

BUILDING DAMAGE ... .ottt sttt ettt st et st e st et e s e be e e b s e e Rt se e Rt st e84k e Rt e b e st e R e e e st e e e R et e b e e b e s e n b e st as et e se e et eneetenbenenaens 1871
R. Risi, A. Sextos, P. Zimmaro, A. Simonelli, J. Stewart

LESSONS LEARNED FROM RECENT RAPID IMAGING OF EARTHQUAKE RUPTURES WITH

SATELLITE GEODESY ...ttt ettt sttt s et h e84 e st s 8 et a8 et e R et e b e b e R e e e e st e e et et e ne e b e s et et e s e neeneneeneeeenentenen 1882
E. Fielding, C. Liang, A. Moore, Z. Liu, S.-H. Yun, M.-H. Huang, P. Agram, S. Owen, H. Hua, M. Simons

UAV-BASED RECONNAISSANCE AND ANALYSIS OF A LARGE SEISMIC-INDUCED LANDSLIDE IN

CENTRAL ITALY Lttt s8££ 1088 h R0 0 E R 00 R SR e Ao e R R b eE e e R b bt e e bbbt s e r b e s 1887
K. Franke, R. Kayen, A. Santo, F. Chiabrando, J. Blonquist, B. Barrett
AUTOMATING VISUAL DATA PROCESSING TO SUPPORT POST-EARTHQUAKE RECONNAISSANCE .......ccccocveennnnne 1898

C. Yeum, S. Dyke, B. Benes, T. Hacker, J. Ramirez, A. Lund, C. Sim, S. Pujol

SAMPLING AND MACHINE LEARNING METHODS FOR A RAPID EARTHQUAKE LOSS ASSESSMENT
RS2 S T =1 OSSR PSR SRRTRPPRPOY 1903
M. Kovacevic, Z. Stojadinovic, D. Marinkovic, B. Stojadinovic

DETERMINISTIC ANALYSIS WITHIN THE UCERF3 SEISMIC SOURCE CHARACTERIZATON FOR

CALIFORNIA ettt ettt h e et e st et a4 e s b e eb e s be e ke e s e ebeeE e ese e s s es s es s e s a4 e s e oA e e b e e b e e Re e R e e Rt e e et e s b e eae e b e e beebe e b e e beebe e st e st et e naebetents 1914
N. Gregor, L. Atik, Y. Bozorgnia, S. Mazzoni

DIRECTIVITY CENTERING OF GMPES AND OF DIRECTIVITY MODELS .......ccoooiiiieie st 1925
B. Rowshandel

INFLUENCE OF THE BUILT ENVIRONMENT ON THE GROUND MOTION AND ITS VARIABILITY ..coooviiveiieceeine 1936

R. Taborda, Y. Isbiliroglu

SPATIAL CORRELATIONS IN CYBERSHAKE PHYSICS-BASED GROUND MOTION SIMULATIONS -

PRELIMINARY RESULTS ..ottt sttt ettt se et be s e te s e ss et e te s e et es et e a8 e se e s e s e e st ee e st et e s e et e s s e b e neeneneereeees e et enenbeneanenenneneas 1947
Y. Chen, J. Baker

GROUND MOTION PREDICTION EQUATION MODEL FOR SHALLOW CRUSTAL EARTHQUAKES IN

ACTIVE TECTONIC REGION OF TAIWAN ..ottt sttt ste st saeseseese st sestesesteseaseseesessesessesessesessenessesesseneesensesenseneasens 1952
V. Phung, C. Loh, S. Chao, B. Chiou

HIGH-FREQUENCY NONLINEAR EARTHQUAKE SIMULATIONS ON DISCONTINUOUS FINITE

DIFFERENGCE GRID......c.ooiiieiit ettt ettt et s ae e s te st st e st e bes e beae s e se a8t se e Rt e e a8 e e b e s e e b e s e e Eene e st e e e R et eb e e besenbe st es e e ese e ebeneetenbenennens 1963
D. Roten, K. Olsen, S. Nie, S. Day
ENSURING HIGHLY DUCTILE BEHAVIOR FOR DEEP STEEL COLUMNS ........coiiiiiiiieieeie e 1973

T.-Y. Wu, S. El-Tawil, J. McCormick

VOLUME 4

BUCKLING-INDUCED SHORTENING OF DEEP W-SHAPE COLUMNS IN SEISMIC STEEL FRAMES ........cccccceeivieinnins 1978
G. Ozkula, J. Harris, C.-M. Uang

ESTIMATING AXIAL FORCE DEMAND IN COLUMNS OF SEISMIC-RESISTANT STEEL STRUCTURES...........ccccevuenn. 1990
L. Shrestha, M. Bruneau

INVESTIGATION OF SEISMIC PERFORMANCE OF COLLECTORS IN STEEL BUILDING STRUCTURES.............cccu... 2001
A. Agarwal, D. Lizarraga, M. Beedle, C.-H. Li, R. Fleischman, R. Sause, J. Ricles, C.-M. Uang

CHEVRON BRACED FRAMES WITH YIELDING BEAMS: EXPERIMENTS AND NUMERICAL ANALYSIS........cccccovue. 2012

J. Berman, C. Terpstra, S. Ibarra, A. Sen, R. Liu, T. Li, D. Lehman, C. Roeder

FRACTURE BEHAVIOR OF ELECTROSLAG WELDED JOINT IN STEEL BEAM-TO-BOX COLUMN

CONNECTION ...ttt h etk h et e e b b s e e b e b s8££ 1 e e b Heh e R £ £ £ E e b e E e s e84 E e b e H A £ e A e e b e b b eE £t e e bbb Rt et e bbbt b bbb 2017
C. Li, C. Wu, K. Tsali, K. Lin, S. Juang

NONLINEAR ANALYSES OF OGINOSAKA HORIZONTALLY CURVED BRIDGE IN THE 2016

KUMAMOTO EARTHQUAKE ...ttt b et e 4 b 8t b £ b b s R E e b bbb et e bbb bttt b bttt ebenn 2028
S. Fujikura, T. Sasaki, H. Motohashi, T. Nonaka
SIMULATION-BASED DATA-DRIVEN DAMAGE DETECTION FOR HIGHWAY BRIDGE SYSTEMS ........cccccovvnicinne 2039

X. Liang, K. Mosalam, S. Muin

SEISMIC PERFORMANCE ASSESSMENT OF A SIMPLY-SUPPORTED HIGHWAY BRIDGE CROSSING

FAULT-RUPTURE ZONE ......ctiiiitiiieitiit ittt ettt s e s testes4eate e st eseessess e s e besse st e s beebeaseebeeRe e s e essessens e teabeebeabeebeeseeneessensessebensessentans 2050
J. Wang, F. Zhang, S. Li, C. Chu

EFFECT OF WAVE PASSAGE ON SEISMIC RESPONSES OF CABLE-STAYED BRIDGE BASED ON

SHAKING TABLE TEST ..ottt sttt st et s 1e b be e 4ee1e e st e st e s s es s et e sb e beeseea e e Ee e bt en s e s s e st e s e st e beeaesbeebeeneeseesseneesbensennenaenbe e 2061
C. Zhang, X. Yuan

A COMPARATIVE STUDY OF SEISMIC PERFORMANCE OF BRIDGE PIERS DESIGNED USING

DIFFERENT NATIONAL CODES ......ooot ittt sttt st te a1t e se e st e st e 4e s e s4 e s beebea4e e b e eRe e s e e s s es s e st e bebeeseebeebeebeentesbensessesbeeteeneensn 2066
A. Patil, Y. Singh

INFLUENCE OF INTERMEDIATE PIER BEARING TYPE ON INTEGRAL ABUTMENT BRIDGE SEISMIC

RESPONSE ...ttt sttt et et e bt e st e s et e s aebees e e 4 e e b e e Rt e se e s e ess e e e s b e s s et e be e b e eReeR e eR e e R e e st e s s et et e beebeeRe e R e eReeneeR e e st et e benrenaenraas 2077
D. Kozak, J. LaFave, L. Fahnestock

PERFORMANCE BASED SEISMIC EVALUATION OF A HISTORIC CONCRETE AND URM INFILLED

STEEL FRAME BUILDING .....cooiiotitiit ittt ettt ettt teeseesaeseesa e s ess e sesbesbeeseeb e et e e beans et s est e s e st e b e saeebeebeeseeseesseneetensensenaenbe e 2082
H. Gomez, E. McGregor, D. Bech, B. Tremayne

THE NUMBER OF STORY AND DRIFT LIMITATIONS ON TUNNEL FORMWORK SHEAR WALL

BUILDINGS IN EARTHQUAKE PRONE REGIONS ..ottt sttt ettt b 2087
M. Guler, K. Guler, Z. Ozcan



SEISMIC BEHAVIOR OF ONE STORY STEEL BUILDINGS WITH INELASTIC DIAPHRAGMS.........cccooviiiiineieeein 2098
B. Qayyum, M. Eatherton, S. Easterling

SHEAR DUCTILITY OF FIBERREINFORCED LIGHTWEIGHT-AGGREGATE CONCRETE MASONRY .......cccocconiiinnenn. 2109
F. Tehrani, S. Rico, R. Farshidpour
SEISMIC PERFORMANCE EVALUATION OF HIGH-RISE BUILDINGS WITH RC FLAG WALL SYSTEMS .........cccceo.... 2116

S. Reddy, N. Anwar

EFFECTS OF AXIAL RESTRAINT ON SEISMIC PERFORMANCE OF R/C FRAME BEAMS AND BEAM-

(1@ I 11 VI L@ 1\ TSRS 2126
L. Wang, Y. Tian, W. Luo, G. Li, W. Zhang, S. Liu

PERFORMANCE-BASED OPTIMAL SEISMIC DESIGN OF REINFORCED CONCRETE FRAME

BUILDINGS ...ttt 8 b8 H 8 e 1 e 88 bR 000 R Rt e s 0 R bR ee e n e R R bt bt m bbbt e e s r et e e enenes 2137
C. Zhang, Y. Tian

LATERAL STIFFNESS IN THE SEISMIC ANALYSES OF REINFORCED CONCRETE SQUAT WALLS ..o 2148
A. Ocampo-Escobar, A. Vidot-Vega

INTERACTION OF AXIAL, IN PLANE, AND OUT-OF-PLANE FORCES IN STRUCTURAL WALLS........cccoeeiiniirrccene 2159

S. Bhardwaj, P. Wazalwar, A. Varma, T.-C. Tseng

COLLAPSE PERFORMANCE EVALUATION OF SPECIAL TRUSS MOMENT FRAMES WITH MULTIPLE

SPECIAL SEGMENTS ..otttk h 60 b b h s8££ h e h A8 £ E b h 8 £ E £ b b h R £ b bbbt bbb bt s et et 2170
R. Kumar, D. Sahoo

PRELIMINARY PERFORMANCE ASSESSMENT OF SPECIAL CONCENTRICALLY-BRACED FRAMES

FOR MODERATE SEISMIC REGIONS ......c.ooiiiiietiete ettt st e st be s be s e se e e se s e se s et e b e s e st e st et et ese e ebasaeneatenaeneas 2181
K. Grabner, L. Fahnestock
SEISMIC RESILIENCE OF RC STRUGCTURES ..ottt ettt sttt et s e sae s sse e se e e besaebeseseseeneseenessenensenes 2186

M. Joyner, M. Sasani

CHANGES OF RESPONSE CHARACTERISTICS DUE TO DIFFERENT DAMAGE PATTERNS OF STEEL

TR L O I 1 OSSPSR 2191
X. Wang, K. Irikura

SEISMIC RESPONSE OF MULTI-STORY RC FRAME STRUCTURES AND REINFORCING DETAIL OF

BEAM-COLUMN JOINTS ...ttt ittt ettt se et e st etes e be et e seesese e st ee a8 e e be st e b e s e e Eeneesene e s et es e e besenbeneas e e ese e ebeneebensenennens 2196
H. Shiohara

EFFECT OF CRACKING AND WALL OPENINGS ON SHEAR WALL STIFFNESS IN MEDIUM-RISE

BUILDINGS SUBJECTED TO SEISMIC LOADS ...ttt st sttt ettt st se st ebeste s s te st sse e eseneeseneesensenenaens 2207
N. Rokhgar, R. Vasconez, H. Najm

EMPIRICAL SEISMIC FRAGILITY CURVES: THE EFFECT OF UNCERTAINTY IN THE GROUND

IMOTION INTENSITY Lottt sttt ettt et s e st e st st e st et es e ke e s e s e e st se e Rt e e e s et e Rt e b e st e R e e e st e e R et e b e b e s e nbe st et et ese e ebensebentenenaene 2218
1. loannou, R. Chandler, T. Rossetto

CORRELATIONS BETWEEN PLASTIC ENERGY AND MAXIMUM DUCTILITY DEMANDS FOR SOFT

P. Qiunde, A. Teran-Gilmore, E. Reinoso
COMPARING THE SEISMIC PERFORMANCE OF UNIBODY AND CONVENTIONAL CONSTRUCTION

ON A TWO-STORY WOOD-FRAME HOUSE ........cccctiiieietretse sttt sttt sttt be st s e st b et s st e nbeneenennen 2239
C. Acevedo, G. Deierlein, E. Miranda, B. Fell, S. Swensen, E. Jampole

RESILIENT SEISMIC DESIGN USING PRESCRIPTIVE AND NON-PRESCRIPTIVE DESIGN METHODS..........ccccccvvenne 2244
C. Haselton, D. Cook

PARAMETRIC STUDY ON BUTTERFLY- SHAPED SHEAR LINKS WITH VARIOUS GEOMETRIES.........cccooovieniiriee 2253

A. Farzampour, M. Eatherton

HYSTERESIS MODEL OF RHS COLUMNS INCLUDING DETERIORATING BEHAVIOR GOVERNED BY

LOCAL BUCKLING ... .ottt sttt ettt te et be s e ssesesse st e seseetes s e8esse s e e ese s e e sees a8 et es e e b e s e e Re e ebe s e R et et e et e s et e e ese st ese s esensetenbenennens 2264
S. Yamada, T. Ishida, Y. Jiao

NON-LINEAR ANALYSIS OF THREE-DIMENSIONAL RC WALLS UNDER MULTIDIRECTIONAL

@ 2 B ] 1\ RSOSSN PRSSO 2275
C. Garcia

APPLICATION OF ONLINE RECURSIVE SUBSPACE IDENTIFICATION ON STRUCTURAL DAMAGE

F SIS S 1Y | 1 N N TSP SER S RSPPSTSTO 2281
C.-H. Loh, J.-D. Chen

ADVANCED SHM SYSTEM FOR U.S. DEPARTMENT OF VETERANS AFFAIRS HOSPITAL BUILDINGS .......c.cccoceevvennne 2282
E. Kalkan, J. Fletcher, P. Friberg, L. Baker, J. Archilla

A SEISMIC RISK SCREENING TOOL FOR EMBANKMENT DAMS ......oooiiiiiiieiiieieie ettt bt e 2284
Z. Amini, J. Donahue, C. Hunt, G. Rix, D. Umberg

FRAGILITY ANALYSIS OF A SCHOOL BUILDING BEFORE AND AFTER SEISMIC RETROFIT.....c.ccooviiveiiieieeieieniens 2294
D. Kim, I. Choi, J. Kim, H. Chang, J. Lee

RESTORATION CURVES TO ESTIMATE THE DOWNTIME OF CRITICAL INFRASTRUCTURES.........cccoceovneireirieinns 2299

0. Kammouh, A. Noori, S. Marasco, G. Cimellaro, S. Mahin

BROADBAND GROUND MOTION SIMULATION WITHIN THE CITY OF DUZCE (TURKEY) AND

BUILDING RESPONSE SIMULATION ..ottt sttt et sttt et st et ne et st e bt et b st e st sse e s se e et e benenbeneenens 2310
E. Ozlu, S. Karimzadeh, A. Askan

QUANTITATIVE IDENTIFICIATION OF PULSE-LIKE GROUND MOTION BASED ON RELATIVE

ENERGY ZERO RATE .. oottt sttt ettt ettt et e s te s bee4e s 4 e et e a4t e se a2 s ese e e et e st e ss e s b e e beeheeR e eRe e s e e s s es s ens e e beebeebeeR e et e eseeneensensesebenbesaentens 2322
N. Li, P. Liu, Z. Li, L. Xie



DEVELOPMENT OF A SITE-SPECIFIC, SPECTRUM COMPATIBLE DESIGN ACCELEROGRAM USING

STRONG MOTION RECORDS ..ottt st e Rt s e R bbbt b bt s b e e nner e 2333
S. Menon, C. Gadagamma, Y. Arai, M. Numada

USING THE SCEC BROADBAND PLATFORM FOR STRONG GROUND MOTION SIMULATION AND

VALIDATION L.ttt ettt R b e 28 b e 00 E R0 e E R R e R e e e e R bRt e e e e R bRt e R bbbt e e b bt e e renes 2339
F. Silva, P. Maechling, C. Goulet, T. Jordan, R. Graves, K. Olsen, R. Archuleta, G. Atkinson, A. Pitarka, J. Anderson, S. Song
3D EARTHQUAKE GROUND-MOTION SIMULATIONS: THE CASE OF BOGOTA, COLOMBIA ... 2344

A. Riano, J. Reyes, J. Bielak, L. Yamin, D. Restrepo, R. Taborda, N. Pulido
STRONG MOTION SIMULATION OF THE 2001 GEIYO (M;6.7), JAPAN, EARTHQUAKE BY EMPIRICAL

LAY I [0 TSSOSO 2349
M. Ohori

REAL-TIME STRUCTURAL HEALTH MONITORING SYSTEM USING INTERNET OF THINGS AND

CLOUD COMPUTING ...ttt sttt sttt ettt et e 4e s e saesteebeese a4 e et e eseessessessessebesesaeeE e e st eaees e es s ese e s s e s s e sse et e ebeebeebeeseeseensesbensesaebensenrs 2360

H. Chang, T. Lin
PHOTO TAGGING TOOL FOR RAPID AND DETAILED POST-EARTHQUAKE STRUCTURAL DAMAGE
IDENTIFTCATION L.ttt sttt ettt e e b a4 et e s4e e ke e bt a2 e a2 e es s e se e s b es s e s e be b e e aeeb e e b e e Rt e R e e s s e s b e s e b e b e ea e e b e e bt e aeebe e b e eneebenbenesbasbaans 2371
A. Behrouzi, M. Pantoja
RELATIONSHIP BETWEEN THE SHEAR VELOCITIES FROM MICROTREMOR OBSERVATIONS AND

SEISMIC STANDARD PENETRATION TEST RESULTS......iiiiiiiitiicieieee ettt sttt sa st sa e e s essesaenaesbe e 2381
R. Rusnardi, J. Kiyono, S. Vanapalli

SEISMOGRAPH INSTRUMENTATION FOR DAM SAFETY MONITORING ......ccooiiicieiiesense e 2391
Z.Li

INVESTIGATION INTO THE SEISMIC AND ACCIDENT THERMAL PERFORMANCE OF SAFETY-

RELATED NUCLEAR FACITLITIES. ...ttt sttt et a1t e st a8 e be s be s s e seneesessebe s et et e s e s beneaseneesesetesteneaseneeneas 2402
K. Sener, A. Varma, M. Chu

A STUDY ON SEISMIC PERFORMANCE OF GLASS-TYPE STATIC SMOKE BARRIERS........ccccceivireireneeneeeeseeniens 2407

G. Yao, T. Lin, P. Chen
SEISMIC FRAGILITY OF WATER SUPPLY PIPELINES UNDER STATIC AND DYNAMIC CYCLIC

[E@ 72N ] 1\ RSOSSN 2418
Z.Qu,S. He, L. Ye
SIMULATION OF EARTHQUAKE DAMAGE ON ROOFTOP PHOTOVOLTAIC SYSTEMS ...t 2428

D. Ding, W. Leigh, X. Wang
CALIBRATION OF A PROBABILISTIC FATIGUE MODEL FOR PREDICTING PLASTER CRACKS ON

UNREINFORCED MASONRY WALLS CAUSED BY INDUCED SEISMIC HAZARD .....c.cocoiiiiiiiiectct et 2438
G. Abbiati, M. Broccardo, A. Gabbi, N. Mojsilovic, M. Petrovic, B. Stojadinovic

FRAGILITY ANALYSIS OF TYPICAL SPRINKLER PIPING SYSTEMS IN HOSPITALS ..ottt 2449
F.-R. Lin, C.-C. Yeh, P.-W. Hu, J.-F. Chai, K.-C. Chang

DAMAGE ASSESSMENT OF BUILT-UP AREAS VIA UAS-SFM DERIVED POINT CLOUD DATA.....ccco it 2460

M. Mohammadi, R. Wood
MITIGATING MEGAQUAKE DISASTER RISKS AND AFTERMATH OUTCOMES BY DISRUPTIVE

TECHNOLOGIES ...t bbb bbb bbb bbbt 2465
G. Hanson

A CAPACITY-BASED GLOBAL SEISMIC DAMAGE INDEX FOR REINFORCED CONCRETE FRAME

BUILDINGS ...t bbb bbb bbb bbb bbb bbb 2469

S. Shiradhonkar, R. Sinha

RESCUE OPERATIONS IN COLLAPSED HOUSES AFTER THE KUMAMOTO EARTHQUAKES: (1)

SURVEY DESIGN ...ttt sttt stttk a8t e 02 e b8 e b 448 E R e 44 et a8 e R b4 b e Rt e e Rt e E et e b e Rt e b et e b et b e neene st en e et enenbenes 2480
M. Koyama, Y. Kako, A. Yoshimura, N. Miyasato, F. Seki, H. Shimizu, F. Satoh

DETECTION OF ROAD DAMAGE USING THE IMAGES CAPTURED BY A VEHICLE-MOUNTED

Y. Maruyama, R. Sezaki, S. Nagata
SEISMIC RESPONSE EVALUATION OF HIGH-RISE BUILDING USING CONTINUOUS OBSERVATION

RECORDS.... .ttt sttt bbb sttt e et e e b e e b e E e Rt e e e st a4 e Rt e ke s e b e b e e R e A A e Rt b e R 4R e R R e e e R Ae e Rt E e R R e R e R AR et et ettt e bt et e b nennene 2496
M. Sugino, Y. Nakatsu, T. Akazawa, Y. Hayashi
APPLICATION OF STANDALONE SMART WATCHES IN EARTHQUAKE EMERGENCY RESPONSE ........cccocoecivinininns 2501

M. Hossain, G. Krishna, M. Numada, N. Morimura

CLASSIFICATION OF STRUCTURES REGARDING SEISMIC CAPACITY AND COMAPARISON OF

VARIOUS RETROFITTINGS ... .ottt sttt sttt aesbesbeste s be s ke ebe s 4 e et e e bt a8t a8 e e st et e s b ess e b e e be ke ebesbeebe e bt eneasbes e et e nbenbenbenbeabens 2506
K. Yamamoto, K. Meguro

TESTING OF A DAMAGED PT SLAB-COLUMN FRAME REPAIRED USING INJECTION GROUTING AND

STEEL COLLAR .ottt sttt sttt e s e s 4 a4 a4 e s 4 e s ke e ke o4t a8 e e bt a8t e s e e s s e b e A4 e ke e b a4 b e e b4 e b e e R s e s e e st e b e be b e e be e b e e ke eb e e b e e bt ene et enbentenbenbe e 2511
S. Leelataviwat, K. Posai, R. Sahamitmongkol, S. Kietmetha

SELECTION OF SEISMIC RETROFITTING TECHNIQUES THROUGH A MULTI-CRITERIA

METHODOLOGY AND BIM TOOLS TO IMPROVE TRANSPARENCY ..ottt ettt 2516
S. Santa-Cruz, X. Brioso, C. Cordova-Arias
SEISMIC BEHAVIOR OF REPAIRED REINFORCED CONCRETE WALLS .......cociiectese et 2527

C. Motter, R. Henry, K. Elwood

SEISMIC ANALYSIS OF REPAIRED RC BRIDGE COLUMN ASSEMBLIES USING ADVANCED

(L@ Y1 =0 1] I = TSRS 2533
R. Wu, C. Pantelides



SEISMIC RETROFIT OF RC SLAB PANELS WITH CUT-OUT OPENINGS USING CFRP SHEETS........ccocoeiiieieiceceies 2544
R. Khajehdehi, M. Ghaffari, N. Panahshahi

THE REINFORCEMENT METHODS OF THE JOINT BETWEEN RC FRAMES AND STEEL ROOF.........ccccccviiiniiiiiinne, 2555
Y. Shimada, S. Yamada, S. Kishiki, T. Hasegawa

AN INNOVATIVE SOLUTION FOR SEISMIC RETROFIT OF STEEL CONCENTRIC BRACED FRAMES..........ccccccovnnne. 2565
M. Ehsani, A. Agarwal, R. Fleischman

EARTHQUAKE IMPACT ASSESSMENT USING GLOBAL HUMAN SETTLEMENT LAYER (GHSL) DATA.....ccccveenne. 2572

K. Sesetyan, U. Hancilar

IDENTIFICATION OF BUILDING TYPOLOGY GROUPS AND PERFORMANCE GROUP WEIGHTING

FACTORS FOR SEISMIC LOSS ESTIMATION ..ottt ittt sttt ettt et et st sbeeaesbeetsesaes s e s se s e s tesbessesseateeseesaessessessessensessesraas 2577
S. Khakurel, R. Dhakal, T. Yeow, S. Saha

TO REPAIR OR NOT? EVALUATING COST-EFFECTIVENESS OF POST-EARTHQUAKE BUILDING

REPAIR USING SEISMIC RISK AND REAL ESTATE INVESTMENT ANALYSES .......cooiiee et 2582
M. Markhvida, J. Baker

IMPORTANCE OF INTENSITY MEASURE SUFFICIENCY FOR STRUCTURAL SEISMIC DEMAND

HAZARD ANALYSIS .ottt ettt ettt s 4e st e e 4e s 4e e be a4t e Re a1 e ess e e a4 e s b e et e be ekt e be e R e e R e e Rt e s b es b e s e beebeebe e be e b e ekt ene e s b eseeae b enbennenbaas 2587
S. Dhulipala, A. Rodriguez-Marek, M. Flint
A NEW APPROACH FOR THE SEISMIC LOSS ESTIMATION OF EXISTING BUILDINGS .......cccccooviiiiiiiiiinieeeeieeseeniens 2598

S. Roeslin, Q. Ma

THE EFFECT OF INCREASED STRENGTH AND STIFFNESS ON SEISMIC PERFORMANCE OF RC

SHEAR WALL BUILDINGS .....ooiiiieiiet ettt sttt ebe sttt et et a4 ese s 4 a2 a8 e e e 8e e a8 e e e b e s e s e s e s e et e ne et e se et e st et et esesaenenseneesenentenen 2609
V. Terzic, K. Kolozvari, D. Sadana

CATASTROPHE RISK MODELS: CASE STUDY IN PORTFOLIO LOSS ASSESSMENT DUE TO A LARGE

EARTHQUAKE EVENT IN SOUTHERN CALIFORNIA .....coo oottt sttt sttt sesanaesessenennens 2620
H. Siriki, C. Vlachos, F. Wang, M. Mahdyiar

TAIWAN EARTHQUAKE MODEL (TEM) FOR UNDERSTANDING OF SEISMIC HAZARD TO RISK

ASSESSMENT: ESTABLISHING BUILDING FRAGILITY CURVES USING EARTHQUAKE BUILDING

(DY AN AN ] Y AN A PSSRSO 2625
M.-K. Hsu, K.-F. Ma, C.-H. Chan, C.-T. Cheng, S.-S. Ke

VOLUME 5

DATA HARMONIZATION AND EARTHQUAKE-RATE FORECAST FOR THE PALESTINIAN

TERRITORIES ...ttt e bbbt h 2o h 8o h b b E £ 44 £ e h e h b b £ b b e h s e h et e bt b e bbb bbbttt b e b s 2635
L. Danciu, I. Grigoratos, L. Poggi, G. Rojo, R. Monteiro, P. Ceresa

IMPACT OF SEISMIC SOURCE PARAMETERS AND VARIABLE RESOLUTIONS GRIDS ON

STOCHASTIC EARTHQUAKE CATALOG FOR U.S.....oiiitiiit etttk bttt 2645
E. Peyghaleh, V. Mahmoudabadi, J. Martin, A. Shahjouei, M. Javanbarg

UCERF3 IMPLEMENTATION FOR A SITESPECIFIC PROBABILISTIC SEISMIC HAZARD ANALYSIS IN

SOUTHERN CALIFORNIA ..ttt b bbbt e h bbbk e b s e b £ e b e e h e e b £ b eh e b st b et e bt b e bt e bbbt ne et st et et an b enes 2656
A. Fernandez, J. Altekruse, R. LaForge, D. Ostenaa, O. Menchawi, T. Travasarou

ASSESSMENT OF FAULT RUPTURE DISPLACEMENTS FOR EFFLUENT OUTFALL TUNNEL,

SOUTHERN CALIFORNIA ..ottt st b et e 2e s be et a4t e s e e bt e s e s s e s b et e sb e e ke a4 e a8 e e b e e bt eh s e b e e Re e b e st e b e e beebeebeabeabenbeeneebenbenbenbenbe e 2667
J. Kocijan, A. Fernandez, P. Hogan
A NEW SEISMIC HAZARD MODEL FOR MAINLAND CHINA ..ottt ss sttt saesesnens 2678

Y. Rong, X. Xu, H. Magistrale, J. Cheng, G. Chen, Z. Shen, D. Dangkua

CHARACTERISTICS OF OFF-FAULT DISPLACEMENT DISTRIBUTION - STRIKE AND REVERSE-

FAULTING ..ottt sttt ettt s et ek et e a8 e s e s e e 2 e st a2 e R e ek e s s R e s s s e e e Rt e e e Re e s e84 b e Rt b e e e Re A e e R e e e R et e b e b e R et e st ese e ete s ebentetenbenennens 2683
N. Inoue, N. Kitada, T. Takahama, M. Tonagi, K. Irikura

IMPROVED MONITORING FOR SEISMIC HAZARD ASSESSMENT ON BRITISH COLUMBIA’S NORTH

C. Brillon, L. Nykolaishen, J. Cassidy

ESTIMATION OF SEISMIC SOURCE FAULT LENGTH OF INLAND CRUSTAL EARTHQUAKE FROM

SUBSURFACE DATA ..ottt sttt a1 4 a8 be s ebe s a8 a2 a8 e e e Re e e b a4 a8 et e R e e R et e s e s e e R e A e e b e e e R e e e Rt e s et et e se e b e st e b et e s e naeneneene et enentenen 2707
N. Inoue, N. Kitada, T. Kumamoto

ESTIMATING SEISMIC HAZARD WITH SPARSE DATA: SEISMIC SOURCES FOR PROBABILISTIC

SEISMIC HAZARD ANALYSIS AT PALMER STATION, ANTARCTICA . ...ttt 2718
J. Feenstra, A. Hull, J. Fraser, F. Li, M. Howard

A FRAMEWORK TO QUANTIFY INDUCED SEISMICITY DUE TO WASTEWATER INJECTION IN

(O] S I AN o [0 ] PR SSS 2729
1. Grigoratos, P. Bazzurro, E. Rathje, A. Savvaidis

SEISMIC UPGRADE OF A SAN FRANCISCO STEEL HIGH-RISE USING VISCOUS DAMPERS AND FULL-

1O I i I S ISP 2735
M. Skokan, S. Islam, M. Oguzmert
SELF-CENTERING DEMAND ASSESSMENT OF FRICTION SLIDING BRACED FRAME BUILDINGS. .........cccocovviviveniens 2741

L. Manolache, O. Serban, L. Tirca, E. Nastri, R. Montouri, V. Piluso

DECOUPLING OF RC SLABS AS A COMPLEMENTARY TUNED MASS DAMPER SYSTEM FOR RC

BUILDINGS. ...ttt sttt ettt te e st a2t e st et e s aebeesee4 e et e e bt eRe e s e ess e e e s b e s s e s e b e beeRe e R e eReese e st es s et et e beese e b e e b e ebeeneessensensesbensennenraas 2752
L. Becerra, E. Simbort



PSEUDO-DYNAMIC TESTING OF RC FRAME WITH SOFT-STORY STRENGTHENED USING METALLIC

R. Oinam, D. Sahoo

A PROBABILISTIC APPROACH TO ASSESS SEISMIC BASE-ISOLATED BRIDGES RELIABILITY IN

(L@ I I O I 11N [ SRS 2773
M. Nassar, L. Guizani, M.-J. Nollet, A. Tahan

A NOVEL CONFINED SUPERELASTIC DAMPER FOR EARTHQUAKE-RESILIENT DESIGN AND

RETROFIT OF CIVIL STRUGCTURES ..ottt ettt be b e e st e se s e b e be s e be s e ase e ese e esentenenseneenens 2778
A. Asfaw, F. Shi, O. Ozbulut

FRACTIONAL ORDER CONTROL FOR POUNDING MITIGATION IN MULTI-SPAN BRIDGES USING MR

DAIMPERS ...ttt etttk R R R ARt AR Rt R e AR e R Re AR AR e R e AR e Rt R oA R oA R e R e e AR e R e R e R e R e R e Re e es et e Re e e Re e etentenenaene 2789
O. El-Khoury, J. Hur, A. Shafieezadeh
MODEL CALIBRATION OF A BASE-ISOLATED REINFORCED CONCRETE BUILDING .......cccooviiiiiieiecieieevee e 2798

T. Yu, E. Johnson, P. Brewick, R. Christenson

UNCERTAINTY IN LARGE-SCALE MAGNETO-RHEOLOGICAL DAMPER MODELING FOR SEISMIC

HAZARD MITIGATION ..ottt ettt ettt s te b e s te s 4 e e be e bt e seessess e e a4 e s e et e beebe e b e eb e e R e e s e es b es s e ns e e be e beebeebeebe e bt ane e s s e s e esebenbesnenbaas 2804
J. Liang, C. Chen, Y. Xu

A SIMPLIFIED DESIGN METHOD FOR AN EARTHQUAKE RESISTANT REINFORCEMENT OF PILE

FOUNDATIONS ...ttt sttt b et be e st a2 s e st e tes4eebee4es4 e e b e e heeR e e s s ese e s e b e st e b e b e e be e b e e R e e R e e s e e st es b e s e e be b e ebe e b e e b e ebeene e s e ese e s et enbennenbaas 2814
M. Kawamura, Y. Adachi, K. Urano
FAULT DIMENSIONS AND MAXIMUM MAGNITUDE........cccot ittt sttt sttt sse e ssesassesessesesnens 2824

D. Weiser, N. Porto, D. Jackson

OVERVIEW OF SOME OPERATIONAL EARTHQUAKE FORECASTING (OEF) CAPABILITIES AND
[ O 1 L O 5 TSRS 2833
E. Field, K. Milner

SITE-SPECIFIC MCER RESPONSE SPECTRA FOR LOS ANGELES REGION BASED ON 3-D NUMERICAL

SIMULATIONS AND THE NGA WEST2 EQUATIONS ..ottt bbbt bbbt 2834
C. Crouse, T. Jordan, K. Milner, C. Goulet, S. Callaghan, R. Graves
IN-PLANE BAR BUCKLING IN RC COLUMNS IN EXTREME SEISMIC EVENTS ..ot 2839

A. Nojavan, A. Schultz, S.-H. Chao
REAL-TIME HYBRID SIMULATOR OF SOIL-STRUCTURE INTERACTION SYSTEM BY USING

ST AN VL 1A = I OSSR 2844
Y. Mukai, Y. Miki, S. Uchida, H. Fujitani, M. Ito
FRAGILITY CURVES FOR RC BUILDINGS OF DUZCE (TURKEY) USING SIMULATED RECORDS.........cccccoceivninirrenenns 2855

K. Kadas, S. Karimzadeh, A. Askan, M. Erberik, A. Yakut

REGIONAL SEISMIC SIMULATION OF BUILDINGS AND CASE STUDY CONSIDERING SITE-CITY

INTERAGCTION L.ttt sttt se e et et e s b e be s e s4e ek e e bt ab e a8 e e s e e se e st e s s e s e be e beea e eb e e b e e bt e R s e s b e s e e s et e b e ea e e b e e ke e beebeeb e e st e bensesenbesba e 2866
Y. Tian, X. Lu, G. Wang, Z. Xu

COMPARISON OF ANALYTIC METHODS FOR DYNAMIC EARTH PRESSURES ON RETAINING

STRUCTURES ...ttt ettt be st e s e s e s te s bebes4esbe e ke e Re e R e e st e st e s s es s e b e nb e beeb e AR e e Rt e bt e R s e s b e Re e b e beebeebe e b e e ke abeab e e b e ene et enbebenbenbe e 2876
N. Wagner, N. Sitar
EDGE: BENCHMARKING THE SEISMIC WAVE PROPAGATION SOLVER. ..ottt 2881

A. Breuer, A. Heinecke, Y. Cui

A TWO-STEP PROCEDURE FOR ESTIMATION OF SEISMIC RESPONSE OF URBAN AREAS IN THE

[ o I o 1N TSSO 2886
P. Quinay, R. Grutas, T. Ichimura, B. Bautista, M. Hori

INFLUENCE OF UNCERTAINTIES IN SITE RESPONSE ANALYSIS ON SEISMIC ASSESSMENT OF A

TALL BUILDING ..ottt ettt et st se st seebe s be s a8 e s a0 e e e se e b a2 a8 a4 e s e 42 e e a8 e s e e R e s e b et e R e s e st e s et e R e st et e s et et e s e naeneneene et enentenen 2896
M. Pehlivan, J. Martel

POTENTIAL FOR LARGE COMPLEX MULTI-FAULT EARTHQUAKES OFFSHORE SOUTHERN

(7 N I @ T N TSRS 2910
M. Legg, C. Sorlien, C. Nicholson, M. Kamerling, G. Kuhn

REGIONAL-SCALE LIQUEFACTION HAZARD MAPPING USING SUBSURFACE DATA ...ttt 2921
M. Greenfield, A. Nisar, C. Hitchcock, E. McCormick, R. Nelson

A SIMPLE METHOD TO ESTIMATE THE FUNDAMENTAL ROTATIONAL PERIOD OF BUILDINGS ......c.ccoceiiniiieniens 2932

L.-H. Cheng, A. Irfanoglu

TOWARDS SCENARIO-BASED SIMULATIONS OF COUPLED DISTRIBUTED SYSTEM RESPONSE ON A

CITY -SCALE ...ttt b a b bt h et h bbb bt b s £ eh et o4 £ e h 2R e ek e b e b Heeh e A4 e A E e bt et e b e R b ek b e b s e e st e st b e e b e b et b e en s 2937
D. Asimaki

METHODOLOGY, SOFTWARE AND POLICY FOR OPTIMUM SEISMIC RESILIENCE OF HIGHWAY

NETWWORKKS. ...ttt sttt h et e bt e st e st e s b e tes4e a4 e a4 e 44 e e bt e bt e Rt e s e e st e e e A b e st e a4 e b e e be e bt e bt e b e e Rt e st e s b et e e b e b e ebe e b e e b e ebeane e s b eneente b e nbenbenbans 2939
A. Sextos, |. Kilanitis
REGIONAL PERFORMANCE-BASED ASSESSMENT OF TRANSPORTATION NETWORKS .......ccccoeiiieiievceeeeeseeniens 2950

B. Cetiner, E. Taciroglu
RESILIENCY ENHANCEMENT OF COMMUNITIES PRONE TO MULTI-HAZARD CASE OF TSUNAMI

AND EARTHQUAKE ..ottt s 62 b b E a6 bbb b2 £ £ b e b2 h 8 £ £ e E b e h e R £ e b e bbbt e bbb bttt b bt s et ebn 2958
N. Attary, J. Lindt
ASSESSING THE SEISMIC RESILIENCE OF INTERDEPENDENT INFRASTRUCTURE SYSTEMS.....ccccooviiiiiiicenne 2959

1. Tien



MODELING THE EFFECT OF UTILITY DISRUPTION IN POST-EARTHQUAKE HOUSING RECOVERY
I 11 2N I N PSSR 2964
A. Tomar, H. Kang, H. Burton

COLLECTING DATA FOR EXPOSURE AND VULNERABILITY ASSESSMENT: A CASE STUDY IN

[T N I N O I I SRS 2966
H. Stone, D. D'Ayala, O. Belteton
MODELLING INTERDEPENDENCIES AMONG CRITICAL INFRASTRUCTURES AT URBAN SCALE........cccccoceviivienne 2968

G. Cimellaro, M. Domaneschi, G. Scutiero, S. Mahin
A COMPUTATIONAL FRAMEWORK FOR SYSTEMATIC BRIDGE PERFORMANCE-BASED

EARTHQUAKE ENGINEERING APPLICATIONS ..ottt ettt bbbttt ettt b e nnene 2978
J. Lu, A. Almutairi, A. Elgamal, K. Mackie
DEVELOPMENT OF A ROBUST NOLINEAR SOLUTION ALGORITHM FOR STRUCTURAL ANALYSIS.......cccooviviienne 2983

X. Liang, K. Mosalam

SOFTWARE CALIBRATION AND SENSITIVITY ANALYSIS OF ORDINARY STANDARD BRIDGE

RESPONSE ..ottt bbbt bbb s 8 E b b8 R £ £ 4 £ b heE £ 4 £ e E b e h e H £ e £ E e b e R £ b £ R bR R E A e e E b e bbb e bbb Rttt b bttt n s 2994
K. Mackie, M. Scott

TIME HISTORY ANALYSIS OF DIFFERENT BRIDGE CONFIGURATIONS USING RAYLEIGH AND

IMODAL DAMPING ..ottt bt e bbb st e b b8 £ 12 bbb 82 e £ b e b e h £ s e £ e b e b e h e e e A e e b b e bbb bbb bRt b bbbt neebens 3005
M. Abbasi, M. Moustafa

A FREQUENCY- AND INTENSITYDEPENDENT, LUMPED PARAMETER MODEL FOR CONSIDERING

SSI EFFECTS ON SEISMIC BRIDGE DESIGN AND ASSESSMENT ......cuiitiiiiirieieei sttt 3016
N. Lesgidis, A. Sextos, O.-S. Kwon

MONITORING BUSINESS RESILIENCE AFTER EARTHQUAKES: EERI’S PILOT PROGRAMS IN CA AND

(] TSRS 3021
X.-W. Cheng

DESIGNING A DISASTER RECONNAISSANCE FIELD APP WITH A USER-CENTERED APPROACH ........ccoceivnvivicinns 3022
S. Miles, T. Tanner

HOW CAN NEW TECHNOLOGIES HELP US WITH EARTHQUAKE RECONNAISSANCE?.......cccoiiiieiiereteeeeseenins 3027
S. Wilkinson, H. Stone, D. D'Ayala, E. Verrucci, P. James, T. Rossetto, E. So, C. Ellul

DEVELOPMENT OF A NEW FRAMEWORK FOR RESILIENCE RECONNAISSANCE .......ccccooieitiiiiieiienseseeeseese s 3036
M. Mieler

3D MODELS OF THE LEADER VALLEY USING SATELLITE & UAV IMAGERY FOLLOWING THE 2016

KATKOURA EARTHQUAKE. ..ottt ettt te s e£e s ae s e e ese s e e st s s a8 e be s e be s s e bene e s e e e b et et et e s e be e ese st ebe s et eeetenbenennens 3041

D. Zekkos, M. Clark, M. Willis, A. Athanasopoulos-Zekkos, J. Manousakis, L. Knoper, T. Stahl, C. Massey, G. Archibald, W.
Greenwood, W. Medwedeff

PRELIMINARY STUDY OF CORRELATION OF NATURAL PERIODS AND DAMPING PERCENTAGES OF

TALL BUILDINGS IN SEVERAL COUNTRIES ......ootoiiieitet sttt taeba sttt esae s besbesaesbaebeasaasaesaeneensensensesaenteens 3052
M. Celebi

CHARACTERIZATION OF THE VARIABILITY IN ESTIMATION OF MODAL DAMPING OF BUILDING

STRUCTURES ...ttt ettt sttt e se et e st e st et e ses2esbe e bt eae e R s et e e s s e s s ess e s s e sb e beeseeaeeEe e R e e s s es s ens e s et e b e eae e b e ebeeneeseessensensensennenaenbans 3059
Y. Xiang, F. Naeim, F. Zareian

FIRST MODE DAMPING RATIOS INFERRED FROM THE SEISMIC RESPONSE OF BUILDINGS.........cccocovviiviniiiienine 3060

C. Cruz, E. Miranda

EVALUATION OF THE ROLE OF SOIL-STRUCTURE INTERACTION ON MODAL DAMPING RATIOS IN

BUILDINGS ...ttt h bbb b e s £ 44 o4 e h £ ek e E 8 b 0o h e A e e h b e b e b e b e e b€ Ae e h e E e b e b e b £ b e bbb st eb et e b et eb e n et e b enennen 3071
E. Miranda, C. Cruz

IDENTIFICATION OF DAMPING RATIOS FOR SOIL-STRUCTURE SYSTEMS FROM SEISMIC

RESPONSE SIGINALLS ...tttk h e et b1t b s b s b e h e e h b4 b s bR e h e e b E e bt b b e bbb bt eb et e bt e bt s et b enennen 3081
F. Ghahari, E. Taciroglu

A DAMPING ELEMENT MODEL FOR ENERGY DISSIPATION CHARACTERIZATION IN BUILDING

STRUGCTURES ..ottt b bttt h bbb h b4 b e e b2 e h £ 8o h £ b e b e E oA 81 h e e e b et e h e b e b £ b eh e E s e e b et e bt e e bbb e bbb et e ettt r s 3082
Y. Xiang, F. Zareian

LABORATORY AND FIELD STUDY OF TACK-WELDED ANCHORAGES PERFORMANCE AND

RETROFITTING METHODS ...ttt h bbb e st e s bbb bt b e e b e e bbb e b s b et eb et b et e b e n et e b e b nnen 3090
E. Alavi, J. Khanshaghaghi, B. Sohrabiani
ANCHOR ROD DESIGN FOR NONBUILDING STRUCTURES. ...ttt 3092

R. Drake, R. Bachman

AISC SEISMIC DESIGN MANUAL 3RD EDITION: STEEL MOMENT FRAME COLUMN BASE

(1@ 1IN N @ I 1 1Y SRS 3103
S. Adan

RECENT RESEARCH ON EXPOSED BASE PLATE CONNECTIONS WITH STRATEGIC ANCHOR

YIELDING

T. Hutchinson, C. Trautner, R.

HYSTERETIC MODELS FOR COLUMN BASE CONNECTIONS........coiiieieeie sttt sttt sa b e snenraas 3105
F. Zareian, P. Torres-Rodas, A. Kanvinde

PERIODIC FOUNDATIONS FOR SEISMIC BASE ISOLATION OF SMALL MODULAR REACTORS ......cccocovviiiniieiiieien, 3106

W. Witarto, S. Wang, C. Yang, X. Nie, Y. Mo, K. Chang, Y. Tang, R. Kassawara

MAPPING DEMAND PARAMETERS IN HIGH-FRICTION SLIDING ISOLATED HOUSES TO IDENTIFY

REGIONS FOR IMPLEMENTATION IN THE WESTERN US ...t 3117
A. Gilbert, E. Jampole, G. Deierlein, E. Miranda



EARTHQUAKE-RESILIENT DESIGN OF HOMES IN NEAR FIELD REGIONS: A CASE STUDY OF

IMPLEMENTING A LOW-COST BASE ISOLATION SYSTEM ..ottt st 3128
E. Jampole, G. Bomba, A. Roufegarinejad
SEISMIC ISOLATION OF SPACE SHUTTLE LAUNCH STACK ..ottt ettt ssa st sa s esaessesaesaestaens 3139

H. Darama, H. Freudenberg, A. Nulman, A. Zekioglu, D. Jenkins
EXPERIMENTAL STUDY ON AN IRREGULAR BRIDGE WITH POLYNOMIAL FRICTION PENDULUM

ISOLATORS ...ttt bbbt e st b e st b s £ b sk R e he A £ e h e A e e h e 8o E e b e b £ b e st 4 b e e h e e e b4 b e b e b e bt e b e s e e E e e b e Rtk e ke b bt ne e st et e n et e et enes 3150
T. Lee, L. Lu, J. Tso

SEISMIC RESPONSE OF ISOLATED NUCLEAR POWER PLANTS USING HYBRID SIMULATION .......cccooeciniiiiicie 3161
A. Sarebanha, A. Schellenberg, M. Schoettler, G. Mosqueda, S. Mahin

SEISMIC EVALUATION AND RETROFIT OF VULNERABLE CONCENTRICALLY BRACED FRAMES .......cccccoviiiininne 3172

A. Sen, M. Swatosh, R. Ballard, M. Johnson, D. Sloat, C. Roeder, D. Lehman, J. Berman
SEISMIC PERFORMANCE OF NONDUCTILE AND RETROFITTED CONCENTRICALLY BRACED

FRAME BUILDINGS ..ottt sttt ettt ettt e ae e sse st st e st etes e be e e s e se e st se e Rt e e a8 e et e st e b e st e Eeneene e e e R et eb e e b e s e nbe st ase e ese e ebeneebentenennens 3177
A. Sen, C. Roeder, D. Lehman, J. Berman

RETROFIT OF A CIRCA -1992 STEEL CONCENTRIC BRACED FRAME BUILDING — CASE STUDY ....ccccooevivevieiiiennns 3182
D. Hohbach, V. Rundorff, T. Gachot

HIGH-RISE PRE-NORTHRIDGE PARTIAL JOINT PENETRATION COLUMN SPLICE REPAIR .....cccoooviiiviiieiceieeins 3192
M. Chisholm, R. Pekelnicky, J. Malley

SEISMIC PERFORMANCE ASSESSMENT OF RETROFITTED SPSW SYSTEMS. ..ot 3203

T. Zirakian, D. Boyajian

TEST RESULTS OF STRUCTURAL FUSES MOUNTED ON CANTILEVERED COLUMNS FOR SEISMIC

RETROFITTING ..ottt h et Eeh e E £t 18 h b8 8RR e e e R bRt e e e e e R bt b et R bbbt s et r bt e e enenes 3212
T. Matteson

STRENGTH OF COMPACTED BACKFILL BASED ON SHAKE TABLE EARTH PRESSURE TEST

PROGRAM ..ottt e R bt e e R h £ h et 1SR RS R R e RS E R R SRR e SRR R R e R R R Rt E Rt r R 3217
P. Wilson, A. Elgamal

DESIGN OF A LARGE-SCALE BIAXIAL SOIL-BOX FOR SEISMIC SOILSTRUCTURE-INTERACTION

A. Bitsani, D. Istrati, I. Buckle, R. Motamed, S. Elfass, P. Laplace, R. Siddharthan

MULTI-DIRECTIONAL CYCLIC SHEARINDUCED PORE PRESSURE AND SETTLEMENT OF

UNDISTURBED CLAY ..ottt ettt sttt ettt s s ee st a2 a1t et a8t etes e 8e e a8 e seeneseeRe e s o8 ek e st E e st e Rene e et e e e s e b eb e e besenbe e ase e ese e ebensetenbenennens 3239
H. Matsuda, T. Nhan, H. Sato, H. Hara

EFFECTS OF MULTI-DIRECTIONAL CYCLIC SHEAR ON THE SECONDARY CONSOLIDATION OF

AN L N I L I I N PSSR 3250
T. Nhan, H. Sato, H. Matsuda, H. Huong, D. Thien, T. Tin

ASSESSMENT OF THE INFLUENCE OF THE ELASTIC HALFSPACE ASSUMPTION ON SITE RESPONSE

ESTIIMATIONS ...ttt ettt e b et e bt e e e st e e e st e e e st e R e s e e Ee e s e e e Rt Ae e Rt e e e s e ke Rt e b e e e R Ae e Rt A e e R e b eb e e b e s e be st as e e ese e et ensebenbenenaens 3261
1. Chowdhury, A. Cabas

ROOT-FINDING ABSORBING BOUNDARY CONDITION FOR TIME-DOMAIN ANALYSIS OF WAVE

PROPAGATION AND SOIL-STRUCTURE INTERACTION ..ottt sttt st sttt snenesneneas 3272
J. Lee, J. Tassoulas, J. Kim
RISK AND LOSS ASSESSMENT - HOW INDIVIDALS CAN EMPLOY RISK MANAGEMENT STRATEGIES .................... 3278

J. Maffei, S. Ackerman

THE FINANCIAL BENEFIT OF EARTHQUAKE RETROFITTING IN DIFFERENT HAZARD
ENVIRONMENTS
P. Galanis, L. Bodenmann, M. Broccardo, B. Stojadinovic

VOLUME 6

CORRELATION OF GROUND MOTION INTENSITY TO STRUCTURAL DEMANDS CONSIDERING

EVENT CHARACTERISTICS ..ottt sttt sttt e 4 a4 e e e 4 e s b e e bt e b e e b e e bt e bt e st e s b et e b e ke ebe s be e b e e ke ene e s e e st et e bebesbenbaas 3293
A. O'Donnell, T. Lai

SOURCE MODEL CONTRIBUTIONS TO THE SPATIAL CORRELATION OF LOSSES IN EARTHQUAKE

RISKIIMODELS ...ttt sttt ettt e s e e s 4e b e e bt e 4 e e b e e bt a8t e b e e st e e et e st e a4 e be e be e b e e b e e h e e R e e st e st et e be e b e e bt e b e e b e e ke ene e s b ene et e benbenbenbans 3304
D. Fitzenz, J. Taylor, C. Spillers

QUANTIFYING ELEVATED EARTHQUAKE RISK DUE TO INDUCED SEISMICITY IN THE CENTRAL U.

..................................................................................................................................................................................................................... 3315

A. Nasseri, E. Kianirad, C. Pontbriand

BUILDING SERVICE LIFE LOSS ASSESSMENT UNDER SEQUENTIAL SEISMIC EVENTS ....cocccoviiiiiiiievceeeee s 3327
M. Shokrabadi, H. Burton

CYBERSHAKE MODELS OF SEISMIC HAZARDS IN SOUTHERN AND CENTRAL CALIFORNIA ....
T. Jordan, S. Callaghan, R. Graves, F. Wang, K. Milner, C. Goulet, P. Maechling, K. Olsen, Y. Cui, G. Juve, K. Vahi, J. Yu, E.
Deelman, D. Gill

HPC SIMULATIONS OF BROADBAND NEAR-FAULT GROUND MOTIONS FOR ENGINEERING

AAPPLICATIONS ...ttt et et et et ebe s et e s et e seesess e st et e s e et e s e e b e s se e e s e e e e R e s e R e b e R e R e e e Reneese s e b e s e R e et e s e et enees et ese s ebessetetanenrens 3343
A. Rodgers, N. Petersson, A. Pitarka, M. Miah, D. McCallen, B. Jeremic




EARTHQUAKE GROUND MOTION VARIABILITY IN SIMULATIONS USING GP2016 METHOD AND

MODIFIED RUPTURE GENERATOR FOLLOWING IRIKURA RECIPE.......cc oottt 3354
A. Pitarka, R. Graves, K. Irikura, K. Miyakoshi, A. Rodgers, D. McCallen

SENSITIVITY TESTS OF DETAILED SHEAR-WAVE VELOCITY PROFILES TO 95 M DEPTH IN 3D

NUMERICAL SIMULATIONS OF WAVE PROPAGATION TO 15 HZ FREQUENCY, CLARK COUNTY,

INEVADA ettt bbb bkt h et h e bt e b sk E b £ E R e e E oA eE £ A £ e R R £ R e R R AR R AR R AR AR AR e R R AR R R e R R R R R Rt eh et h e b b r e nn e 3364
L. West, J. Louie, S. Pullammanappallil
ON THE GENERATION OF SEED-BASED SPECTRUM-COMPATIBLE PULSE-LIKE TIME-SERIES.........cccooviriiiiiinnnn. 3369

X. Roman-Velez, L. Montejo

SIMULATION OF NEAR-FAULT GROUND MOTIONS FOR RANDOMIZED HYPOCENTER AND SITE

LIOCATIONS ...ttt E bt e R H 8t H e R E bR 088 e R R e e e e R bRt e A e e e R bt bt e e r b b st e et n bt e e enenis 3380
M. Dabaghi, Y. Daoud, A. Kiureghian

HYDRAULIC COLLAPSE TESTS ON A REINFORCED CONCRETE WALL UNDER IMPULSIVE WAVE

@ L 5 OSSPSR 3385
T. Kabeyasawa, T. Arikawa
EFFICIENT ESTIMATES OF UNCERTAINTIES IN TSUNAMI INUNDATION FORECASTS ...ttt 3396

H. Ko, W. Mayfield, M. Dumelle, H. Yeh, C. Fuentes, J. Restrepo
END-TO-END PLANNING THROUGH THE CALIFORNIA TSUNAMI PREPAREDNESS & MITIGATION

K. Miller, R. Wilson, Y. LaDuke, R. Arba, C. Pridmore, A. Reed, B. Garcia, D. Peterson, E. Schaffer, C. Henderson, K. McGowan,
J. Higgins
DEVELOPMENT AND USE OF PROBABILISITIC TSUNAMI HAZARD ANALYSIS MAPS IN CALIFORNIA........ccccooene. 3411
R. Wilson, H. Thio, L. Johnson, T. McCrink, L. Ewing, J. Street, K. Miller, Y. LaDuke
TSUNAMI INUNDATION AND DAMAGE FORECASTING WITH HIGH-PERFORMANCE COMPUTING
INFRASTRUGCTURE . ...ttt ettt ekt be e s st a8t e bt b sk s a8t e H et e R et E e b e Ao b e Rt e At e b e st b etk e b b e neeneneene st e et enes 3423
S. Koshimura, Y. Murashima, A. Musa, R. Hino, Y. Ohta, H. Kobayashi, M. Kachi, Y. Sato
SCIENTIFIC AND ENGINEERING PRINCIPLES FORM THE BASIS FOR NEW TSUNAMI PROVISIONS IN

AASCE 716 ..ottt ettt e ettt e b e be e te e Ae R e Rt Rt R e e Rt e a s oAb e Rt et e R e heeReeReeE e eReeR e e R e eRt et e b e At e eteeE e EeeReeReeReeReen e e R e en e et et enbennenaeere e 3428
1. Robertson, G. Chock
USE OF AIRBORNE SAR IMAGERY TO EXTRACT EARTHQUAKE DAMAGE IN URBAN AREAS ......ccccoooiiiiieieiinei 3433

F. Yamazaki, W. Liu, S. Kojima

RESCUE OPERATIONS IN COLLAPSED HOUSES AFTER THE KUMAMOTO EARTHQUAKES: (2)

VERIFICATION OF TRAINING ...ttt b e bbbt h et h s b bbbt h e e e bt b b e b e bbb e b e e e b et eb et eb e b et e b enennen 3443
A. Yoshimura, Y. Kako, M. Koyama, N. Miyasato, F. Seki, H. Shimizu, F. Satoh

POST- SEISMIC PROCEDURES. COMPARISON OF THE 2008 (GREECE) AND THE 2009 EARTHQUAKES

(I ALY ) ottt bbb bbbt e bbbt £ £ £ e b b2 R R 24 £ 44 e b e b a8 £ £ 4 £ e b b e E e RS H£ e £ b e b e b SR £ £ £ S e b e R oA £ E A A e b e b e b LR £ £ AR e b b e R e RS et b b ek b e et bt e bRt 3448
G. Zagora

USGS SHAKECAST SYSTEM ADVANCEMENTS ... ..ottt sttt se st st e sa st etasbesessesssseneesesesassesessesessens 3458
K. Lin, D. Wald, C. Kircher, D. Slosky, K. Jaiswal, N. Luco

SEISMIC EVENTS IN MODERN GREECE. FROM THESSALONIKI (1978) TO KEFALONIA (2014). ....coooeveeeireicieenne 3469

A. Oikonomou, G. Zagora

POST-EARTHQUAKE RESTORATION MODELING OF ROADWAYS AND BRIDGES: A SURVEY BASED

YA 2 (@ Y 1 FO SO S SO SPPRPRTPPTPRPIOY 3480
S. Misra, J. Padgett, A. Barbosa, B. Webb

DAMAGED BUILDING RECOGNITION USING DEEP LEARNING WITH PHOTOS TAKEN AFTER THE

KOBE EARTHQUAKE ...ttt 4 ek ek b e o8 2 e h b8 b s b e bt e e bt E e bt b e b e e b st b et eb et e bt eb et et et enennen 3493
M. Matsuoka, Y. Ishii, N. Maki, K. Horie, S. Tanaka, R. Nakamura, S. Hikosaka, T. Imaizumi, A. Fujita, R. Ito
SHAKE TABLE TESTS ON HAUNCH RETROFITTED REINFORCED CONCRETE FRAMES ........cccooooiiiiiiieneee e 3504

N. Ahmad, J. Akbar, M. Rizwan, B. Alam, A. Khan
CYCLIC TESTING OF BUCKLING-RESTRAINED BRACES WITH REPLACEABLE STEEL ANGLES

X. Liu, B. Qu, H. Hou, C. Qiu, D. Hu

PARTIALLY-GROUTED MASONRY SHEAR WALL PERFORMANCE WITH A BASALT-REINFORCED

REPAIR OVERLAY ...ttt sttt sttt sttt ettt et e4e s 4e s 4e s 4e 44 e e b e e bt a8t a8 e a8t a4 e ke s b e a4 oAb e e be e b e b e e b e e bt e st e st e b e A b e b e e be e b e e b e e beene e st e st et e bebenbenba s 3525
C. Johnson, A. Schultz

SEISMIC STRENGTHENING OF THE TOWN HALL BUILDING IN WELLINGTON, NEW ZEALAND -

(€] =L@ I =T |\ (@ A OO RO USRS ROP PO PP 3536
A. Riman, S. Palmer
MIXED R-VALUES IN WOOD FRAMED RETROFITS ...ttt sttt sttt ss e e sseneesennenennens 3547

B. Olson, K. Palmer, B. Maison

DYNAMIC TILT OF A TALL BUILDING IN SAN FRANCISCO DURING THE SOUTH NAPA

EARTHQUAKE, M6.0 ......
J. Feltcher, L. Baker, J. Smith

EARTHQUAKE-RESISTANT DESIGN OF UNBONDED PRECAST WALL SYSTEMS.......ccooiiiiitneestee e 3560
M. Nazari, S. Sritharan

INVESTIGATING THE INFLUENCE OF DIAPHRAGM FLEXIBILITY ON THE SEISMIC RESPONSE OF

COLD - FORMED STEEL STRUGCTURES ..ottt sttt ettt ettt st s b e tes1esbeebeeae et e e st e e e s e s s e sse st e s beaseabeebeeseensesseneesaestaeseenes 3570
V. Nikolaidou, C. Rogers, D. Lignos




COMPUTATIONAL EVALUATION OF A SELF-CENTERING BEAM MOMENT FRAME (SCB-MF) IN
MULTISTORY BUILDINGS ......ooiietiieisieeseese ettt ettt sttt be s ae s see st se e st st a8 e e be st e be s e e sene e st e e e s e e e b e e beseabe e aseneese e nbeneesensenennens 3581
M. Eatherton, A. Maurya

EFFECT OF COLLISION WITH RETAINING WALL ON BASE ISOLATED SUPERSTRUCTURE USING

SHAKING TABLE ...ttt sttt e st e R s e bt b e Rt R e st e R et e s e s e e R e At e b e b e Rt e e e n e e s et e R e st e b e s e et e e enenaeneneeneeeenentenen 3592
H. Fukui, H. Fujitani, Y. Mukai, M. Ito
QUICK RECOVERY PERFORMANCE OF UNBONDED POST-TENSIONED PRECAST CONCRETE WALLS................... 3603

T. Obara, H. Watanabe, T. Kuwabara, S. Kono

BRIDGING CHALLENGES THROUGH INNOVATIVE DESIGN FOR UC BERKELEY'S HAAS SCHOOL OF

BUSIINESS ...ttt ettt et ete e st e s b e s s et e s4 a4 eese e 4 e ek e e Rt ese e s s ese e e e b e s s e es e Ee e Rt e Re e R e eR e e Re e st e st e s e e b e beebeeR e e R e eRe e Rt e R e e st et e benbennenrean 3614
T. Strickland, L. Panian

COLLAPSE ANALYSIS OF RC WALL ARCHETYPES AND SENSITIVITY TO CONSTITUTIVE MODEL

PARAMETER UNCERTAINTY Lottt ittt ettt s beete st e e teeseessessess e a2 e beses4e ek e e beeae e s e es e ese e s s as s e se st e beebeebeebeeseessenbensesaebensenns 3625
N. Marafi, K. Ahmed, D. Lehman, L. Lowes

MODELING SLABS FOR SEISMIC DESIGN OF CONCRETE BUILDINGS .......cccciiiiiiise st 3630
R. Barbosa, J. Alvarez

DOES THE NUMBER OF APPLIED GROUND MOTIONS MATTER ON THE STRUCTURAL RESPONSES? .......ccccccvvenin. 3642

J. Kiani, C. Camp, S. Pezeshk
EXPERIMENTAL STUDY ON SLENDER RECTANGULAR RC WALLS UNDER BI-DIRECTIONAL

A. Niroomandi, S. Pampanin, R. Dhakal, M. Ashtiani
UNDERSTANDING HUMAN BEHAVIOR DURING AND IMMEDIATELY FOLLOWING EARTHQUAKE

I 2 S L VL PSSR 3665
D. Johnston, M. Ardagh, J. Deely, C. MacDonald, E. Lambie, E. Doyle, J. Becker, S. Abeling, S. Feldmann-Jensen, S. Jenson, M.
Lindell

AUTOMATED EARTHQUAKE RECONNAISSANCE USING SMART DEVICES: POTENTIAL AND

HURDLES ... .ottt sttt h ekt e st et e s et e s 4e b e e 4e 44 e e bt e bt e Rt e s e e se e e e ke st e a4 e Ee e b e e bt e b e e b e e Rt e st e st et et e b e e be e b e e b e e beaneeseen e et e bebenbenba s 3670

Y. Na, S. El-Tawil, A. Ibrahim, A. Eltawil
DAMAGE ACCUMULATION IN A TWO-STORY WOOD-FRAME BUILDING IN SEQUENCES OF

INDUCED EARTHQUAIKES ...ttt sttt st be st b bt e a4 e s et e s 4e b e e be e b2 e b4 e bt e R e e b e e st e b e b e b e eb e e be e ke ebeebeeb e et e nbenbesbenbenba e 3675
R. Chase, A. Liel, N. Luco

LOAD BEARING STRUCTURAL ASSEIMBLY ...c.ooticiieiieesest sttt st sa st sastesasbe s ase st ese st esassesasbesessesessesassessesansesensesessens 3680
B. Russell

COMMUNITY RESILIENCE OF LIFELINE SYSTEMS: SOCIETAL NEEDS AND PERFORMANCE

F SIS S 1Y | 1 N OSSPSR SOPSSTO 3691

T. O'Rourke, L. Johnson, V. Cedillos
DEVELOPING A PERFORMANCE BASED SEISMIC DESIGN PROCESS FOR THE LOS ANGELES WATER

C. Davis, J. Hu
MODELING COMMUNITY RESILIENCE TO EARTHQUAKES AND TSUNAMIS: AN OVERVIEW OF THE

CENTER FOR RISKBASED COMMUNITY RESILIENCE PLANNING ..ottt 3694
J. Lindt, B. Ellingwood, P. Gardoni, D. Cox
PEOPLES: INDICATOR-BASED TOOL TO COMPUTE COMMUNITY RESILIENCE ......ccoooiiiiinineteeesesese e 3699

0. Kammouh, S. Marasco, A. Noori, G. Cimellaro, S. Mahin
RAPID AND SEAMLESS EARTHQUAKE INFORMATION TO INSPIRE INDIVIDUALS TO RECOGNIZE

V. Sevilgen, R. Stein, S. Sevilgen, A. Kim, D. Jackson, G. Lotto, J. O'Sullivan, G. Ely, G. Bhattarcharjee
SEISMIC RESILIENCY ASSESSMENT OF URBAN REGIONS AND LIFELINES (PANEL OPENING

PRESENTATIOND) ..ottt sttt ettt ettt sttt te b s e ses s e s et e s es e e seebe s a8 a8 e e £ s a8 e b e s et £ S e b e b e s e st s e b e b e s eE et e e ek e b e b eR e et et et et e b e ne st bt et e s e nene e es 3713
D. Asimaki, E. Taciroglu
LFE AS A DEVELOPMENT TOOL FOR NEXT GENERATION EARTHQUAKE PROFESSIONALS........ccccoooiiiiiiniiienieniee 3714

T. Anagnos, K. Wittels, F. Rivera, R. Walker, M. Comerio, A. Julius

RESILIENCY OF BUSINESSES DURING 2010 MAULE EARTHQUAKE: AN INVESTIGATION OF THE 2017

LFE STUDY PROGRAM ... .otttk a a4t s e h e b8 h 18810 h 8 h £ bR Rt b e e b e e bt b b e b s bbb et e bt e bt s et e b e e nnen 3728
A. Bastidas, S. Hyde, A. Julius, Q. Peck

PERSPECTIVES ON RESILIENCE: A FIELD STUDY OF HOUSING RECOVERY IN CHILE AFTER THE

2000 EVENT oottt bbbt bbbt e st e st e s e s 2o b e b e e 4 e S b e e bt 4404 E 8 e b4 e Rt e R b e R b et oAb e b e o4 e A A e AR e e R E e R s e R b e Rt e b e b e b Ae e Ee e ke e Rt e Rt e Rt e Rt et et et nhe b e 3739
L. Hernandez, C. Johnson, C. Norvell, A. Rubinos
EFFECIENCY ASSESSMENT OF TSUNAMI EVACUATION ROUTES IN VINA DEL MAR, CHILE.......cocoovoiviieeeeesrennnene 3750

W. Hassan, P. Kakoty, M. Ortega, B. Simpson
PERFORMANCE LIMIT STATES OF REINFORCED CONCRETE-FILLED STEEL TUBE DRILLED

D. Aguirre-Realpe, M. Kowalsky, J. Nau, M. Gabr
SHOULD ENGINEERS BE CONCERNED ABOUT VULNERERABILITY OF HIGHWAY BRIDGES TO

POTENTIALLY-INDUCED SEISMIC HAZARDS? ..ottt sttt saesessesesaesestesesseseaseseesessesessesessesessenssseneaseneas 3775
F. Khosravikia, A. Potter, V. Prakhov, P. Clayton, E. Williamson
DEFORMATION BEHAVIOR OF CONCRETE BEAMS REINFORCED BY STEEL-FRP COMPOSITEBAR..........ccccvevvnie. 3788

Z. Sun, M. Li, J. Zhou, G. Wu, J. Zhang



THE NEW SAS BAY BRIDGE - ANALYSIS OF CURRENT PROBLEMS WITH SUGGESTIONS FOR

SEISMIC RETROFIT ..ottt h et 0 R b0 b bR bt e bbbt s e b bt e e nrer s 3793
A. Astaneh-Asl, X. Qian, M. Tabbakhha

DUCTILITY IMPROVEMENT OF HIGH STRENGTH CONCRETE COLUMNS USING HYBRID

CONFINEMENT ..ottt e 8t n o8 E e h R 00 E R s 00 E R s £ e A e e R R b eE e e R b b st et b et bt s e r b es 3804
P. Deogekar, B. Andrawes

SEISMIC DEMANDS AND PERFORMANCE OF THE BASE-ISOLATED SIXTH STREET VIADUCT

REPLACEMENT ..ottt h et 8 h 00 E bR £ E S8R h e e e R b st n e e e R bt b et s bbbt e et r bt e e enenis 3815
P. Wilson, M. Jones, H. Law, S. Treyger, J. Allen

SHAKE TABLE VERIFICATION TESTS ON ALUMINUM CORE BUCKLING RESTRAINED BRACED

ST == I L | PSSR 3826
M. Sharma, D. Rai
SEISMIC PERFORMANCE OF FOAM FILLED TUBULAR STEEL BRACES .......cciooi ittt 3837

M. Ammons, H. Shimada, G. Marzano, M. Kurata, J. McCormick

APPLICATION OF ULTRA LOW-CYCLE FATIGUE FRACTURE MODEL TO CAST STEEL SEISMIC

DEVICES ...ttt ettt et s et e s et e s 4e b e e 4e 44 e e b e e Rt e Rt e R e e Rt et e b e At e R e R e e R e Re R e e Rt e Rt oAt e Rt et e Ee e EeebeeR e e Rt e Rt e R e e R b e Rt et e bebenrenre s 3848
J. Binder, C. Zhong, O. Kwon, C. Christopoulos

EXPERIMENTAL AND NUMERICAL INVESTIGATIONS ON SEISMIC APPLICATIONS OF HIGH

DAIMPING SIMAS ..ottt sttt et ettt s a2 s e st et e s 4esbee4e s 4 e e b e e bt e Re e s e e se e e e st e s s e es e beebe e b e e b e e Re e R s e st es b e s e et e b e e beeb e e b e ebeene e s b e se e e et enbennenbe s 3859
F. Shi, G. Toker, F. Dizaji, O. Ozbulut, H. Karaca

RELIABILITY OF VIBRATION-SUPPRESSED STRUCTURES UNDER SEISMIC LOADS........ccocoiiiiiiieisesieieseesee e 3870
I. Lazar, A. Radu

TOPOLOGY OPTIMIZATION OF ELASTIC SPINES IN ROCKING BRACED FRAMES. ... 3880
A. Martin, G. Deierlein

SEISMIC EVALUATION OF OLDER CONCRETE BUILDINGS FOR COLLAPSE POTENTIAL ....ccooviiiiiieieeeese e 3885

W. Holmes, A. Liel, M. Mehrain, J. Moehle, P. Somers, J. Heintz
REPAIRED REINFORCED CONCRETE WALL BUILDINGS IN CHILE AFTER 2010 MAULE

EARTHQUAKE ...tttk k b4 s 4o s 41k s b8 b e h A Eeh e E e b4 b R e b e e e b A e e bt £ e bt b e b £ bbb b et eb et e bt eb et et et ebennen 3890
M. Hube, H. Galvez, R. Junemann, K. Elwood

PHYSICAL TESTING OF A NON-DUCTILE CONCRETE MOMENT FRAME BUILDING .......cccoosiiiininiecceeeeiceees 3901
J. Wallace, E. Moore, M. Hershberg, L. Toranzo, M. Carpio

SEISMIC RETROFIT OF A 16-STORY NON-DUCTILE RC BUILDING IN DOWNTOWN L.A. ..o 3906

H. Gomez, E. McGregor, N. Mahjoub, D. Bech, B. Tremayne

PERFORMANCE OF A NONDUCTILE RC BUILDING FOR THE FEMA P695 FAR-FAULT GROUND

IMMIOTION DAT A SET .ottt ettt et b s e e st s e e st e e e st ek e s e Ee e s e s e e Rt Ae e Rt e e e R e e b e Rt E e R e R e e e Rt A e e R et e b e b e s e be st es e e e se e ebeneebenbenennens 3917
A. Suwal, A. Matamoros, A. Lepage

EXPERIMENTAL STUDY ON THE SEISMIC PERFORMANCE OF NON-DUCTILE RC FRAMES INFILLED

WITH SLIDING SUBPANELS ..ottt ettt e st st a8t e e sk e st e s s et e s e e et e e e b et e s e et et e se e eseneebe e et enseneneens 3927
X. Gao, A. Stavridis, V. Bolis, M. Preti

AN EFFICIENT APPROACH FOR TWO SCALE MODELING OF SEISMIC SOIL STRUCTURE

INTERACTION L.ttt sttt ettt st et s ke s ek e b se e st se e s e e84 b a8 b e R e bt e E et e b4 b e b4 b e R oAb e Rt e R et e b e R b e stk et e b e st eneneen e st ne et enes 3938
S. Madhavan, M. Guddati

PROBABILISTIC BLIND IDENTIFICATION OF SOIL-STRUCTURE SYSTEMS USING EXTENDED

CALIMAN FILTER Lottt 1 bt 4k h 11 st a8 b et b H bt e84 b e h e st et e s s et AE e R bt ARt e b e bt et e s e st e e et et e e nbens 3943
A. Jabini, M. Mahsuli, S. Ghahari

VOLUME 7

SOIL-STRUCTURE INTERACTION AND FAILURE ANALYSES OF STEEL WATER PIPELINES WITH
WVELDED JOINTS ...ttt sttt st sttt ettt ket e st e st se a8t e stk e s ek e b Ao e Rt A e a8t e e b4 bRt E e st b Ae e R e e e b e b e b e b e stk et e e et et et eb et et e benenbene 3954
W. Zhang, Z. Huang, A. Dasmeh, P. Yu, E. Taciroglu

TIME DOMAIN FINITE ELEMENT MODELLING OF SEISMIC PRESSURES ON RIGID RETAINING

WMV ALLS .ottt sttt ettt et et et e st et e s b e ke e 4e e R e ek e e Rt es e e R e e Rt e st e At e R s et e Re R e eRe AR e R e e Rt eReeR s eR e et e b e Rt e tenEeeReeRe e ReeR e e Rt eneeseen e et et enaenrenaeebe e 3964
R. Luna-Tezna, R. Spears, L. Montejo

RECOMMENDATIONS FOR THE SEISMIC DESIGN OF DEEP BASEMENT WALLS. ..ot 3975
E. Amirzehni, W. Finn, R. DeVall, C. Ventura

NONLINEAR PUSHOVER ANALYSIS OF PILE FOUNDATIONS .......cccitieirietsiet ettt ss s e sesasesessenesnens 3986
L. Handzhiyski, A. Dutta

RISK MODELLING OF CATASTROPHIC SEISMIC EVENTS ..ottt sttt e st s saesrans 3997

A. Radu, M. Grigoriu
ACCOUNTING FOR THE INFLUENCE OF GROUND MOTION RESPONSE SPECTRAL SHAPE AND

DURATION IN THE EQUIVALENT LATERAL FORCE DESIGN PROCEDURE .......cccoociiiiiinietinesesese e 4006
R. Chandramohan, J. Baker, G. Deierlein
SIMPLILIED BUILDINGS FRAGILITY FUNCTIONS FOR REGIONAL SEISMIC RISK ASSESSMENT .......cccccevvviniienens 4017

M. Nollet, A. Ezz, O. Surprenant, A. Smirnoff, M. Nastev

INFLUENCE OF IRREPARABILITY FRAGILITY ON SEISMIC VULNERABILITY ASSESSMENT OF

BUILDINGS ...ttt bbbt btk ek b b4 £ 44 s 141 £ e b s E 8 b e Eeh e A E e h b4 £ e R R e b et b e A e e b E e bt b eh £ b e bbbt eb et e b et e b s et e b enennen 4022
A. Safiey, E. Ziaei, M. Gu, W. Pang, K. Rokneddin, M. Javanbarg



SEISMIC VULNERABILITY ASSESSMENT OF BUILDINGS USING A STATISTICAL METHOD OF

RESPONSE PREDICTION ..otttk 0 0000800 R b st E bt r bbbt e e s bt neenenis 4034
E. Ziaei, A. Safiey, W. Pang, K. Rokneddin, M. Javanbarg, M. Gu
DEPENDENT MARKOV MODELS FOR LONG-TERM STRUCTURAL FRAGILITY ..ottt 4046

C. Andriotis, K. Papakonstantinou

ENHANCING EARTHQUAKE ENGINEERING RESEARCH THROUGH THE DESIGNSAFE

CYBERINFRASTRUGCTURE ...ttt sttt st e e s e s e st e be s e sa e ek e e bt e he e R e e st e s e e b e s s e e e et e e beebeebeebeere e st enbensesaesbennenrs 4051
E. Rathje, S. Brandenberg, J. Padgett, L. Lowes, G. Mosqueda, P. Arduino, M. Eslami, N. Marafi

CONCRETE WALL OPTIMIZATION IN USE OF A LARGE-SCALE BASE ISOLATED HOSPITAL

(210 1 1 ] 1V RSSO UST PR 4062
N. Rokhgar, A. Gogus, T. Clifton, M. Melek, K. Chok

HIGH-PERFORMANCE COMPUTER-AIDED OPTIMIZATION OF VISCOUS DAMPERS FOR IMPROVING

THE SEISMIC PERFORMANCE OF A TALL STEEL BUILDING ......ccooiiiiiiie ittt sttt e 4072
S. Wang, S. Mahin

SEISMIC DAMAGE ASSESSMENT FOR THIN-WALLED REINFORCED CONCRETE BUILDINGS IN

URBAN AREAS IN PERU ..ottt sttt a4 ta 1t se a1 e se a4 a4 et e e4 e s b e a4t e be e b e e b e e s e e s b e s s e ns et e b e e beebe et e e bt ene e s b ene e s e benbesnenbaas 4083
J. Velasquez, S. Lopez, C. Rodriguez, J. Acero

SIMULATION OF LARGE SCENARIO AND RECORDED MODERATE EARTHQUAKES IN THE SAN

FRANCISCO BAY AREA ...ttt ettt ettt s 4 a4 a4t s 4 e et e e bt e se a8 s e st et a4 e b e et e b e e beebe e R e e Rt e R e e st es s e ns et e e b e ebe e be et e ebeane e s b ene e e et e nbesaenba s 4094
A. Rodgers, N. Petersson, A. Pitartka, D. McCallen

SIMCENTER COMPUTATIONAL FRAMEWORK FOR SIMULATING AND MITIGATING THE EFFECTS

OF EARTHRQUALES ...ttt bbbtttk bbb s 44 oAt 4 e e kR ek b e e e h A Eeh e e e s e b e R e e b e b e b A e e st e bbb e e b e s e e b e e bt ene s 4104
S. Mahin, G. Deierlein, S. Govindjee, L. Lowes, A. Kareem, C. Crittenden, F. McKenna, M. Schoettler
3D DYNAMIC RUPTURE SIMULATIONS ALONG THE WASATCH FAULT, UTAH. ...ttt 4109

K. Withers, M. Moschetti
BROADBAND SIMULATION FOR A HYPOTHETICAL My 7.1 EARTHQUAKE ON THE ENRIQUILLO

FAULT IN HATT oottt e e bR b e h A0 H e R R e e R e H e A e e b e e b s b e R bt e R et se et b e et e s et e nenennen 4114
R. Douilly, G. Mavroeidis, E. Calais
VALIDATING GROUND-MOTION SIMULATIONS ON ROUGH FAULTS IN COMPLEX 3D MEDIA.......ccccooviiiirnnnee 4120

R. Graves, A. Pitarka
HIGH-FREQUENCY SIMULATIONS: VERIFICATION AND VALIDATION OF THE M5.1 LA HABRA, CA,

Ly I [0 1 1Y SRS 4130
R. Taborda, K. Olsen, R. Graves, F. Silva, N. Khoshnevis, W. Savran, D. Roten, Z. Shi, C. Goulet, J. Bielak, P. Maechling, Y. Cui,
T. Jordan

IMPLICATIONS OF THE INTER-PERIOD CORRELATION OF STRONG GROUND MOTIONS ON

STRUCTURAL RISK ...ttt sttt sttt e s tesbes4es4e s be s ke e se a8 e e bt e st a8 s es s e sesb e ke ebeeb e e b e e bt e s e e b e e R b e b e ke ebeebe e b e e ke abeabeabeeneebenbebenbenbene 4135

J. Bayless, N. Abrahamson

UNCERTAINTIES IN USING THE SPECTRUM MATCHING TECHNIQUE FOR GENERATING

SYNTHETIC GROUND MOTIONS ...ttt ettt b bbbt h £ bt bbb b1 b st b et e bt st bbb e b bt ne et et eb e b s 4146
H. Anajafi, R. Medina

MODIFYING SEISMIC DESIGN PROVISIONS TO COMPUTE STORY DRIFTS OF BUILDINGS ON

DIFFERENT SOILS ..otttk ekt e 41 h b8 h 0o h 0o h bt h b e bR e b A e e b E e b £ b e b £ bbb bt eb et e bt e bt st b enennen 4157
M. Rodriguez

CONCEPTS FOR EVALUATING SPECTRALLY MATCHED TIME HISTORIES FOR PERFORMANCE

BASED DESIGN OF TALL BUILDINGS ...ttt ettt sttt sttt st be s be ket e st e s e s et e be ke ebesbeebeebeabe e b e eseeeesbesbesneanean 4165
A. Dinsick, M. Lew
EFFECTS OF LONG-PERIOD PROCESSING ON COLLAPSE PREDICTIONS ..ottt snens 4174

K. Buyco, B. Roh, T. Heaton
NGA HIGH-PASS FILTERS REMOVE IMPORTANT REAL SIGNALS; SIMPLE TILT CORRECTION IS

PREFERABLE ...ttt bbbt bk e st e s e e b e e Rt e e 4o E e bt 44t A E e b€ e Rt e b e e bt et e b e R b e R e A b e b e e bt e bt e bt e Rt et e Rt et e r bt e 4185
B. Roh, K. Buyco, T. Heaton

MULTI-LEVEL CONDITIONAL SPECTRUM-BASED RECORD SELECTION FOR IDA......cocooiiitee et 4196
M. Kohrangi, D. Vamvatsikos, P. Bazzurro

IMPLICATIONS OF THE VERTICAL COMPONENT OF GROUND MOTION ON BUILDING RESPONSE...........cccccovueunan. 4207

A. Tzortzis, N. Paul, I. Almufti
NUMERICAL SIMULATION OF SITE EFFECT DUE TO INCLINED BEDROCK ON SEISMIC GROUND

A. Kwok, Y.-W. Huang, M.-L. Lee

EVALUATING GROUND MOTION MODIFICATION PROCEDURES WITH THE CONDITIONAL

SCENARIO SPECTRA .ottt ettt h b2 b e e b £ e h 8 h b8 e b e e h et e b et e b e e e b e b eh e A h e st e b e d e b et e b et e b e b bt ne et et b e nn s 4229
C. Arteta, S. Mazzoni, N. Abrahamson

IRREGULAR MODES OF RUPTURE DIRECTIVITY FOUND IN RECENT AND PAST DAMAGING

EARTHQUAKES ...ttt h bbb e a4t h e s E 8 h 0o h A E e h e e E £ bR e AR e b b A e e b E e b e b e b £ bbb b et eb et e b et e b e s et b enennen 4242
K. Koketsu, H. Kobayashi, H. Miyake

INFLUENCE OF TOPOGRAPHIC IRREGULARITIES ON THE AMPLITUDE AND PHASE OF STRONG

GROUND MOTIONS ...ttt h b bt h et h £ bk b b e 18 e s e 4E et e 4t s e e E 22 s eE e 8 e b e A e eh e A E e R £ eb e b e b e R b e b e b e bt A e e st et e st bbb b e e b e e b e en s 4247
M. Durante, S. Brandenberg, E. Ausilio, P. Zimmaro

HIGH-FREQUENCY EARTHQUAKE GROUND MOTION SCALING IN MOUNTAINOUS REGIONS:

EXAMPLES FROM ZAGROS.......ccotieit etttk ettt s et h e b8 h e h 10 b 8 £ h R R b4 b e e b E e bt b b e b s bt eb et e b et b e n et e b enennen 4259
G. Alegabi, M. Wysession, R. Herrmann, H. Ghalib



SITE-SPECIFIC SEISMIC HAZARD ANALYSIS IN SOUTHERN AND WESTERN AUSTRALIA ... 4269
A. Hull, J. Feenstra, F. Li, E. Cannon

A PROPOSED SEISMIC VELOCITY PROFILE DATABASE MODEL........ccooiitiiiiiiiicineie sttt 4274
S. Sadig, O. llhan, S. Ahdi, Y. Bozorgnia, Y. Hashash, D. Kwak, D. Park, A. Yong, J. Stewart
VS30 MAPPING USING MRVBF IN THE WESTERN UNITED STATES ..ot 4284

T. Ancheta, D. Mitra
EMPIRICAL RELATIONSHIP BETWEEN SEISMIC INTENSITY OF JMA AND MODIFIED MERCALLI

LV I =)V 1 2SS 4293
S. Kataoka

EXAMINATION OF FAULT PARAMETERS FOR INTRA-SLAB EARTHQUAKES AROUND THE WORLD........ccccccenune. 4302
D. Ju, K. Dan, S. Dorjpalam, H. Torita

IDENTIFICATION OF SUB-SURFACE SOIL CHARACTERISTICS FROM SURFACE RECORDS........cccoooiiiiiieieeie e 4313

E. Safak, E. Cakti
MONOTONIC SHEAR LOADING RESPONSE OF RECONSTITUTED NATURAL SILT WITH INITIAL

STATIC SHEAR STRESS ...ttt sttt st e se e se s et a4 a8 e et e s e e s e e e s e s e e R e e e b e b e R e e e R e e s e st et e se e b e st e b et eseseenensene et enentenen 4322
P. Verma, D. Wijewickreme

DE-NOISING OF GROUND MOTION RECORDS USING SHORT-TIME MATRIX PENCIL METHOD........ccccoceivnviiieinns 4333
M. Soltaninejad, S. Soroushian, H. Livani

UCLA- RCWALLS DATABASE FOR REINFORCED CONCRETE STRUCTURAL WALLS ..ottt 4344
S. Abdullah, J. Wallace

PROBABILISTIC PERFORMANCE-BASED SEISMIC ASSESSMENT OF CORRODED RC STRUCTURES.........c..ccovevnene. 4349

E. Dizaj, R. Madandoust, M. Kashani

ASSESSMENT OF SEISMIC RESPONSES OF NONLINEAR STRUCTURAL SYSTEM USING DEEP-
LEARNING . ...ttt bkt 8 b b0 b b8 81 £ E e Heh e H £ e £ 4 e b £ R £ 28 E e R e bR £ a8 A e e E b e b b e e bbb Rt st b bt renn 4360
T. Kim, O. Kwon, J. Song

CONSISTENT OMNIDIRECTIONAL EXTENSION OF UNIAXIAL NONLINEAR HYSTERETIC RESPONSE

H. Mao, Z. Ni, H. Darama, E. Taciroglu
INCLUSION OF NON-CONVERGED ANALYSIS INTO FRAGILITY FUNCTIONS IN CLOUD METHOD: A

LOG-LOGISTIC APPROAGCH ..ottt h bbb £ £ b b8t e e b b s R E e b bbb et bbb bbb b bt neebenn 4370
A. Sapre, R. Sinha
ONTOLOGY-BASED INTEGRATED ENVIRONMENT FOR EARTHQUAKE ANALYSIS AND DESIGN.......ccccoveeirinnnn. 4379

S. Rihal, H. Assal

INFLUENCE OF DAMPING MODEL ON COMPUTED COLLAPSE RISK OF SPECIAL CONCENTRICALLY

BRAGCED FRAMIES ...tttk a et s et e 2 a8t e ke s e £ e R s e a8t s e e Rt e e e84 b e Rt E e R e R e Ae e Rt A e e R et e b e b e s e e be st es e e e se e eb et ebenbenenaens 4384
V. Mohsenzadeh, L. Wiebe

UNCERTAINTIES IN SMALL-DISPLACEMENT-BASED ALGORITHMS FOR SIMULATING

STRUGCTURAL COLLAPSE ...ttt 1 b0 s et 8 a8 h a2 s R b s n e R b b et e bbbt s s bt s e nrer e 4395
K. Wong
EFFECTS OF BAY SPACING ON COLLAPSE SAFETY OF STEEL MOMENT RESISTING FRAMES .........ccoooiinninnnne 4406

M. Bosco, L. Tirca
SEISMIC PERFORMANCE OF REHABILITATED RC COLUMNS USING MATERIAL TESTING

INTEGRATED (IMTIE) SIMULATION ...ttt ettt b bbb s 54 £ b e b2 82128 e e b b e b e R £ £ e b bbb et etk b e b e st ettt et et nn b 4417
D. Jung, B. Andrawes

MULTI-AXIAL SUBASSEMBLAGE TESTING STAND FOR LARGE-SCALE HYBRID SIMULATIONS ......ccccoeivveiiiienniens 4428
G. Abbiati, B. Stojadinovic

THE BI-AXIAL TESTING SYSTEM IN TAINAN LABORATORY OF TAIWAN NCREE ......cccooceiiirieeeeee e 4440

T.-H. Lin, K.-C. Lin, K.-C. Tsai

THE NHERI RAPID FACILITY: ENABLING THE NEXT-GENERATION OF NATURAL HAZARDS

RECONNAISSANCE ..ottt e et s e et e st e ke s e be e b e s e a8t AE e Rt e b e84 e ke st e b e R e e b e e Rt E e bt e b e e b e s e b et as et et et et et ebenbenennene 4450
J. Wartman, J. Berman, M. Olsen, J. Irish, S. Miles, K. Gurley, L. Lowes, A. Bostrom

USING CLOUD-BASED DATA ANALYSIS TO ENGAGE UNDERGRADUATES IN NATURAL HAZARDS

ENGINEERING ..ottt sttt bbbttt 4 st e ks b8 b e e a8t A e e Rt e e e b4 ek R b e e e b A e e Rt A e Rt e b e b s b et e s et e b e e et et et e benennene 4452
J. Padgett, E. Rathjie, C. Dawson, C. Dey, M. Esteva, R. Gomez, A. Musa, O. Ogunmola, Y. Lin, C. Bernier

EXPERIMENTALLY VALIDATED FRAGILITIES FOR HURRICANE RESILIENCE OF TRANSMISSION

R ST =117/ TSSOSO 4454
A. Shafieezadeh, A. Chowdhury
INTRODUCTION TO THE NHERI USER FORUM ....ooiiiiiiiiiicie ettt b et bbb sae sttt et enteseenaasbe e 4456

E. Sutley, R. Green, N. Stark, E. Johnson, R. Kargarmoakhar, A. Athansopoulos-Zekkos, J. Malley, L. Ritchie, S. Smallegan

PROJECT AF8: A MULTI-AGENCY RESPONSE PLANNING AND COMMUNITY RESILIENCE

INTTHATIVE .ottt ekttt b ekt h et e s e s a4 e b e b e s4 e e b e e bt e b2 E e e bt e st e st e st e s e e be b e e beAb e e b e e Rt e R e e R b e st e b e b e b e eb e e b e e b e eb e e beebeeneebenbebenbenbe e 4457
C. Orchiston, T. Wilson, J. Mitchell, D. Johnston

RELIABILITY OF ENGINEERING SYSTEMS COMBINING STRUCTURAL HEALTH MONITORING WITH

STATE-OF-THE-ART DETERIORATION MODELS .......ooiiiiiiiite ettt bbb be st sbe st be e e e ense e naesbe e 4463
L. lannacone, P. Gardoni
DAMAGE DETECTION AND EVALUATION OF TALL BUILDINGS USING PATTERN RECOGNITION.........ccccccvvvvnriennne 4468

Y. Zhang, H. Burton, J. Wallace
TIME-LAPSE CHANGES IN SEISMIC RESPONSE OF BUILDING OVER 20 YEARS DUE TO

EARTHQUAKES AND AGING......cctiititiiiteisestsesteteste e e e e ste e sse e seseetessetesaasessesessesesseseeteseabessaseseesessese st ebesbesesbe e ase st asessesessetensenensens 4473
N. Nakata, T. Kashima



POST-EARTHQUAKE STRUCTURAL DAMAGE ASSESSMENT THROUGH POINT CLOUD DATA ....cooiiiirervereea 4484
M. Mohammadi, R. Wood

COMMUNITY SEISMIC NETWORK AND LOCALIZED EARTHQUAKE SITUATIONAL AWARENESS........ccccooeininne. 4494
M. Kohler, R. Guy, J. Bunn, A. Massari, R. Clayton, T. Heaton, K. Chandy, H. Ebrahimian, C. Dorn

SEISMIC RESILIENCY IS THE FUTURE OF SMART CITIES: EXAMPLE DUBAL.....c.cioiiircinesc e 4503
D. Skolnik, M. Ciudad-Real, E. Bishop, D. Swanson

WAVE METHOD FOR STRUCTURAL HEALTH MONITORING: REVIEW OF RECENT DEVELOPMENTS ........c.cccoeeu. 4508

M. Todorovska, M. Ebrahimian, M. Rahmani

APPLICATION OF ROTATION RATE SENSORS TO MONITORING OF STRAIN IN CIVIL ENGINEERING

STRUCTURES ...ttt ettt ettt e te e st e s e st e ss et e ses2e st e ebeeae e R e et e e st essessessesb e beeseeseeEe e R e enses s ens e s et e b e eae e b e ebeeneeseessens et ensennesaenbans 4519
Z. Zembaty, P. Bonkowski, P. Bobra, S. Kokot, J. Kus

QUANTIFYING THE SOCIAL, ECONOMIC, AND ENVIRONMENTAL SUSTAINABILITY OF DISASTER

POLICIES ...ttt sttt ettt ettt se et et et e st e st e ese e be b e e s e eR e ek e ese e s s es s es s e s e st e s e ea e eE e e Rt e Re e s s e st e s s et e st e s e e b e ke ese e b e ebeeneensen b e e e naebenennen 4524
E. Sutley, W. Srubar

IMPROVING BUILDING SEISMIC PERFORMANCE AND COMMUNITY RESILIENCE .....ccccoviiiiiiieceeee e 4529
M. Mahoney, R. Hanson

THE HAYWIRED COALITION ...ttt sttt sttt et se st e st s s e e a8 e e a8 e e ket e s e s e er e s e ene e e e re et e s e et e sesenaeneneeneesenentenes 4540
D. Cox, G. Kang, A. Chakos, K. Gross, R. McCarthy, L. Koch-Liebert, R. Heimerich

DESIGNING FOR CASCADIA EARTHQUAKES: OREGON RESILIENCE BUILDINGS........ccooeotiiiieiieiieneeeeee s 4546

A. Wiewel, Y. Wang, Q. Yu
INTEGRATION OF RESILIENCE AND SUSTAINABILITY POLICIES AND PROGRAMS IN EXISTING

BUILDINGS. ... .ottt st ettt et e b e st a1 s e s e e s 4e b e e 4e 44 e e b e e bt e Rt e s e e se e e e s b e st e eb e b e e bt e be e R e e R e e R e e st es b e s e be b e e beebe e b e ebeene e s s ese e s et enbennenba s 4557
M. Germeraad, M. Mieler

PRACTICAL LESSONS FROM USING EARTHQUAKE SCENARIOS IN EMERGING COUNTRIES.......ccccooviviiieniirieen 4562
J. Rodgers, B. Tucker, L. Tobin, H. Kumar, M. Ortiz-Millan, A. Chakos

USING INFRASOUND-BASED INFORMATION FOR NON-DESTRUCTIVE STRUCTURAL HEALTH.......ccccvvviineirieenns 4567
Z.Jiang, Z. Zhang, A. Maxwell

SEISMIC FRAGILITY OF CONTROLLED STRUCTURES: ON THE EFFECTS OF SIGNAL LOSS ......cccocviineireeeene 4578
T. Truong, P. Seiler, L. Linderman

NUMERICAL MODEL FOR THE RESPONSE OF UNBONDED FREI AT LOW TEMPERATURES........cccccovviineiincieieienens 4589
A. Sciascetti, M. Tait

SEISMIC DESIGN OF LINEAR PASSIVE CONTROL SYSTEMS USING NONSMOOTH H,, SYNTHESIS..........cccceovvvvnee. 4600

C.-M. Chang, C.-Y. Yang

VOLUME 8
EXPERIMENTAL TESTING OF A ROTATIONAL FRICTION CONNECTION FOR USE IN PRECAST
CONCRETE PANELS IN METAL BUILDING SYSTEMS. ...ttt sttt sttt sttt ane e sne s 4611
M. Langley, V. Sellers, J. Marshall
SEMI-ACTIVE CONTROL OF THE TORSIONAL RESPONSE OF HORIZONTALLY CURVED BRIDGES ..........c..ccecveuen. 4623

M. Amjadian, A. Agrawal

NONLINEAR CYCLIC BEHAVIOR OF CONCRETE MRF BEAMS WITH INNOVATIVE FRP

STRENGTHENING TECHNIQUE .........o ottt sttt st ke be s be ke e bt e st e b e e st et e b et e sbe ke e beeb e e b e es b et e nbesbesbeaneaneen 4634
S. Anacleto-Lupianez, A. Lemnitzer, L. Herrera, W. Chai, T. Erickson

RAPID REPAIR OF REINFORCED CONCRETE BRIDGE COLUMNS VIA PLASTIC HINGE RELOCATION

UTILIZING CONVENTIONAL MATERIALS ...ttt bbbkt s e s et e be b e besbe et e e beabeebeese et e sbentesbenreas 4639
Z. Krish, M. Kowalsky, J. Nau, R. Seracino

ENGINEERING COLLAPSE-PROBABILITY-BASED SEISMIC RETROFIT DESIGN FOR EXISTING

BRIDGES ...ttt sttt sttt b et e bt e st a1t e st e be s 4e ke e 4e e b e e b4 e bt a8t e b e e Rt e e e b e st e eA e AR e e be e Rt e R e e Rt e R e e R b e R b et e EeeEeebe AR e e Rt ekt e Rt e Rt e Rt et e bebententenn 4650
N. Bender, A. Tsiavos, M. Pilotto, B. Stojadinovic

SEISMIC EVALUATION AND RETROFITTING PROJECT OF RC SCHOOL BUILDINGS IN TAIWAN ......ccoocervveieeienne 4660
S.-J. Hwang, L.-L. Chung, C.-H. Chiang

UNDERSTANDING STRUCTURAL SELECTION DECISIONS IN CHRISTCHURCH’S RECONSTRUCTION...........cc0cvu... 4670

M. Bruneau, G. MacRae
BASE ISOLATION SEISMIC UPGRADE OF A HERITAGE BUILDING AT LORD STRATHCONA

ELEMENTARY SCHOOL ...ttt ettt sttt steetee4eeseeseese e s et et e ss e ke e beebeeb e eReesees s es s e st e teebeebeebe et e ebeeneessensesebensesnentaas 4680
J. Sherstobitoff, R. Latifi, S. Guerrero, A. Garekani, M. Fraino, I. Aiken, C. Black, N. McNally
SEISMIC RISK ASSESSMENT AND RETROFIT OF SCHOOL BUILDINGS IN DEVELOPING COUNTRIES...........cccveu.. 4691

A. Gilani, H. Miyamoto, T. Nifuku
MULTI-HAZARD LIFE CYCLE COST ANALYSIS OF STEEL BUILDINGS WITH SPECIAL MOMENT

RESISTING FRAIMES ... .ottt ettt s te s be s 4e s 4e et e e bt e st e s e e st e b a4 e s b e e4 e s Ee e be a8 e e R e e b4 e bt es b es b et e beebeebeebe e b e e bt ane e s e eseetebenbenbenbeas 4701
A. Nikellis, K. Sett, A. Whittaker

EXPERIMENTAL EVALUATION OF STRUCTURAL WALLS FOR SEISMIC AND THERMAL FORCES ........cccccceevivviennne 4712
S. Bhardwaj, K. Sener, A. Varma

AN APPROACH FOR POST-EARTHQUAKE FIRE ASSESSMENT OF STEEL MRF BUILDINGS. .......c.cccooviniinnieeneenns 4723

R. Chicchi, A. Varma
PHYSICAL DAMAGE EVOLUTION DURING EARTHQUAKE AND POST-EARTHQUAKE FIRE TESTING

OF A MID-RISE COLD-FORMED STEEL FRAMED BUILDING.......cccoiiiiiiiieitie sttt sttt sae b ne e 4734
T. Hutchinson, X. Wang, G. Hegemier, B. Meacham, P. Kamath



INFLUENCE OF FIRE ON THE SEISMIC SHEAR CAPACITY OF COLD-FORMED STEEL SHEAR WALLS.................. 4746
B. Andres, M. Hoehler

SEISMIC RISK ASSESSMENT OF TILT-UP BUILDINGS USING THE FEMA P-58 METHOD.........ccccoviiiiiinieieneene e 4751
K. Wade, D. DeBock, J. Lawson, M. Koliou, D. Cook, C. Haselton

REPAIR COST AND DOWNTIME SEISMIC VULNERABILITY ASSESSMENT FOR RC SCHOOL

BUILDINGS ...tttk bbb b8 s 4o s b £ Ao b 2R 8 h A0 h A0 e H b e h £ e R bR e e e H e A e e b e E e b e b e b £ bbb bt eb et e b et e b e s et e b enennen 4762
L. Yamin, J. Rincon, R. Fernandez, A. Garcia, J. Reyes
EARTHQUAKE RISK ASSESSMENT FOR ISTANBUL: AN UPDATE ..ottt 4773

E. Cakti, K. Sesetyan, U. Hancilar, E. Safak, O. Kilic, E. Mentese, M. Bas
PREDICTING EARTHQUAKE-INDUCED DOWNTIME IN BUILDINGS: AN OVERVIEW OF THE STATE

OF THE AR ettt bR b e e e R b h e 10 e R RS h R £ 00 e E R s 80 E e h e A e e R R b eh e e e R bR e e et et b bt eer s 4778
M. Mieler, N. Paul, I. Almufti, J. Lee

COST ESTIMATES FOR THE SEISMIC RETROFIT OF FEDERALLY OWNED AND LEASED BUILDINGS...................... 4783
J. Fung, D. Butry, S. Sattar, S. McCabe

INCREASING EARTHQUAKE INSURANCE COVERAGE IN CALIFORNIA VIA PARAMETRIC HEDGES. ...........cccccoe... 4792
G. Franco, G. Tirabassi, M. Lopeman, D. Wald, W. Siembieda

SELECTION OF CYBERSHAKE TIME SERIES FOR ENGINEERING BUILDING CODE ANALYSES ..o 4804

J. Baker, G. Teng

CONTRASTING CYBERSHAKE SIMULATIONS AND CONVENTIONAL HAZARD ANALYSIS TO ASSESS

COLLAPSE RISK OF TALL BUILDINGS IN THE LOS ANGELES BASIN......ccoiitiitreireiseesesie et 4810
N. Bijelic, T. Lin, G. Deierlein

AN ENERGY-BASED SEISMIC RESPONSE EVALUATION OF SIMPLE STRUCTURAL SYSTEMS WITH

SIMULATED GROUND MOTIONS ...ttt sttt st ese et e besestes e ase e et e e esesee b et eseseesesseneaseseebeneebessenenaeneeseneesensenenes 4819
S. Karimzadeh, V. Ozsarac, A. Askan, M. Erberik

QUANTITATIVE EVALUATION OF GROUND-MOTION VARIABILITY CAUSED BY STRESS DROP

BASED ON THE SIMULATED GROUND MOTIONS .....ooiiiiiiieietieee ettt sttt ss e e sse e eseneesensenennens 4830
H. Wang, R. Wen, Y. Ren

REGIONAL SCALE EARTHQUAKE RISK ESTIMATION BASED ON BROADBAND GROUND MOTION

I 11 2N 1 N PSSR 4841
M. Miah, F. Petrone, J. Wong, D. McCallen

SEISMIC TESTS OF A MIXED-USE RESIDENTIAL AND COMMERCIAL BUILDING USING A NOVEL

ST AN VL 1A = I OSSR 4852
W. Shen, F. Hsiao, P. Weng, Y. Li, C. Chou, L. Chung

VERTICAL DISTRIBUTION OF FORCE-CONTROLLED SEISMIC RESPONSES IN MULTI-STORY RC

BUILDINGS ...ttt sttt etttk et b e e st et e st e e e st ek e s e Ee b e e e Rt Ae e Rt e e a8 £ Een b e e e R Ae e Rt A e e R et e b e e b e s e b e st as e e e se e et e sebentenenaens 4862
1. Kuzucu, R. Fleishman, D. Zhang, C. Scheidegger, Y. Wei

THREE DIMENSIONAL INELASTIC MODELS TO ASSESS EARTHQUAKE DAMAGE OF REINFORCED

CONCRETE WALL BUIDLINGS ..ottt sttt s ste e ss et st eteseete e seseenesse st eaeseates e et e easeneeneneenenseseabenenteneanenenneneas 4873
R. Junemann, J. Vasquez, J. Llera, M. Hube

NONLINEAR FE ANALYSIS OF CONCRETE DIAPHRAGMS SUBJECTED TO BACKSTAY FORCES IN

HIGH-RISE CORE WALL BUILDINGS .......cocttitiiiieie ettt st sttt ettt st e s st e bbb b st e st st et s b e e et e besenbeneenens 4884
M. Mahmoodi, P. Adebar
SIMPLISTIC AND INNOVATIVE REINFORCEMENT DETAILING OF RC COULPING BEAMS ..o 4895

Y. Choi, P. Hajyalikhani, S.-H. Chao
INFLUENCE OF SOIL-STRUCTUREINTERACTION IN SHEAR-WALL RC BUILDINGS FRAGILITY

A CROSS-PLATFORM APPROACH FOR THE SEISMIC PERFORMANCE ASSESSMENT OF A SHEAR
CRITICAL RC FRAME ... bbb bbb bbb bbb bbb bbb bbb bbb 4918
A. Kuan, E. Bruun

FINITE ELEMENT MODEL FOR HYSTERETIC RESPONSE SIMULATION OF BOLTED SEMI-RIGID

CONNEGCTIONS ...tttk ettt b s bt b £ bt b b e b £ bbb s £ ee e At o4 e A £ e h e e e ek e E e b e HEeh e A E e s £ e bt e e b e s b eb b e b A e e bt et e st et e b e e b e e b e e b e enenas 4929
S. Movaghati
NONLINEAR FINITE ELEMENT MODELING OF SQUAT WALLS WITH SHEAR-DOMINANT BEHAVIOR.................... 4934

M. Gullu, K. Orakcal, K. Kolozvari

THE INFLUENCE OF THE COMBINED USE OF THE COROTATIONAL TRANSFORMATION AND

RAYLEIGH DAMPING IN SEISMIC COLLAPSE PREDICTION .....ocoiiiiiiiieisieisieesees sttt snens 4945
A. Hardyniec, F. Charney

A STRUCTURAL RESPONSE PREDICTION ENGINE TO SUPPORT ADVANCED SEISMIC RISK

F SIS S 1Y | 1 N N OSSO SRR SO SSPPSRSTOY 4956
D. Cook, K. Wade, C. Haselton, J. Baker, D. DeBock
SMEARED CRACK FE MODEL CONFIGURATIONS TO SIMULATE RC WALLS CYCLIC BEHAVIOR........cccccvvvvrnennnn. 4961

D. Arias-Lara, O. Arnau, D. Muria-Vila

ANALYSIS OF BENDING BEHAVIOR OF HOLLOW PRECAST STEEL ENCASED CONCRETE PILES

USING FIBER BASED IMODELS ..ottt sttt et st se stttk s ket st e s e bbb e bbb et ab et e b et et et et e benennene 4972
S. Thusoo, H. Tanaka, T. Otaki, S. Kono, H. Watanabe, T. Hayakawa, T. Hirade, D. Mukai, T. Mukai

NUMERICAL EVALUATION OF ULTIMATE DRIFT CAPACITY OF SLENDER REINFORCED

CONCRETE WALLLS ...ttt ettt ettt ettt e b e b e e 4e e b e et e e st e s s es s es s e ss a4 e s e eaeeb e e bt e Re e R e e st ese et e s b e ese et e e ke eaeebeebeereensenbensesaebetenns 4983
C. Netrattana, R. Taleb, H. Watanabe, S. Kono, D. Mukai, T. Mukai



STUDY OF REPLACEABLE ENERGY DISSIPATORS FOR SELF-CENTERING STRUCTURES........ccccoviiiiineveceeine 4994
A. Rahmzadeh, A. Igbal

APPLICATION OF A VALIDATED NUMERICAL MODELING FRAMEWORK FOR THE PREDICTION OF

SEISMIC FAILURE MECHANISMS ON NONDUCTILE REINFORCED CONCRETE FRAMES ........ccccoooviieieeieese e 5002
D. Buitrago-Gutierrez, C. Marin-Artieda
RELIABILITY ANALYSIS OF A SHEAR-CRITICAL BEAM ..ottt bbbttt bttt 5008

O. Tunaboyu, O. Yurdakul, O. Korkmaz, L. Routil, O. Avsar

A DIRECT DESIGN METHOD FOR HYBRID HIGH STRENGTH STEEL BEAMS BASED ON

SLENDERNESS ...ttt bbbt h £ h e bbb e R oA e 4 h e e b £ e e h e R b £ R R AR R R E e R e R bbb et et n e r s 5018
M. Shokouhian, M. Head, Y. Shi

THREE-DIMENSIONAL NONLINEAR MODELING OF RC WALLS UNDER UNIAXIAL AND BIAXIAL

LIOADING ...ttt b e bbb e ke st e st e s et e s 4e b e o4t 44 e e b4 e bt e Rt e R e e R e e e e A b e b e A Ao R e S Ee ARt e R e e R e e R £ oAb e AR e b e Ee R e e beeR e Rt e Rt e Rt e R e et et e be b nbenbe s 5029
K. Kolozvari, N. Rea, M. Gullu, K. Orakcal
SUCCESSIVE SEISMIC PERFORMANCE ASSESSMENT REFLECTING DAMAGED STRUCTURE ......cccoceiveviveiceee 5040

H. Chang, J. Kim, J. Jang, J. Sohn

ANALYTICAL STUDIES OF A HALFSCALE 3-STORY NON-SEISMIC DETAILING REINFORCED

CONCRETE BUILDING SHAKEN TO NEAR-FAULT EARTHQUAKES ..ottt 5045
Y. Weng, S. Jhuang, C. Chou

THE DESIGNING AND APPLICATION FOR A NEW TYPE OF COMPOSITE ENERGY-DISSIPATIVE

DAIMPER ...ttt bttt R R h R R R R R R e e oAb et e R e RS R e SRR R oA e oA oA e e R e R e Rt AR e Rt h st h e e e e bt nae b s 5056
M. Jing, J. Dai, Y. Liu
A CRITICAL REVIEW OF SEISMIC INTENSITY MEASURES .......cooi ittt sttt st 5067

M. Grigoriu
A COMPARISON OF DIFFERENT METHODS TO DESIGN CAST-IN-PLACE CONCRETE DIAPHRAGMS

FOR SEISIMIC LIOAD ...ttt sttt ettt e s 4e b e e 4e s 4 e et e e bt e st a8 e e se e e a4 e s b e et e b e ekt e be e R e e R e e R e e s b es b e s et e e b e ebe e b e e b e e bt ene e s b ese e s et enbennenba s 5076
J. LeGrue, R. Sharma, D. Hohbach

EVALUATION OF LOW-CYCLE FATIGUE LIFE OF REINFORCING BARS: TEST RESULTS ....ccccooiiiiiienieieeeeseenins 5087
M. Tripathi, R. Dhakal, F. Dashti, L. Massone

EXPERIMENTAL EVALUATION OF DISCONTINUOUS TIMBER SHEAR WALLS ......cccoi ittt 5092
K. McMullin

BUILDING TAXONOMY IN REGIONS SUSCEPTIBLE TO INDUCED SEISMICITY ...oocoiiiiiiiinieiseenese st 5103
R. Powell, J. Judd

DEFORMATION CAPACITY OF REINFORCED CONCRETE SHEAR WALLS.......c.cooiiiiiieretseeeee e 5113

Z. Deger, C. Basdogan

INFLUENCE OF BUILT-IN STAIRCASES ON THE SEISMIC RESPONSE OF REINFORCED CONCRETE

BUILDINGS. ...ttt bbbt 2 bbbt £ b b s £ £ b heh 281 £ bbb R £ e £ 42 b £ R £ b £ b bR e o e A e e b b e b e b b e b bbbt s b e b bt e e et en s 5123
F. Mir, D. Rai

TESTS ON JOINT-HINGING MECHANISM IN PRESTRESSED CONCRETE MOMENT RESISTING

F. Kusuhara, H. Shiohara

NONLINEAR FEM ANALYSIS FOR RC MULTI-STORY SHEAR WALLS WITH VERTICALLY-ALIGNED

DOOR OPENINGS ..ottt sttt ettt ettt b et e sae s e s s e st a2 es e et e s s e Ee s ses e e e st e e e Rt e s e s e b e Rt be s e e Reneese s e R e s et e e b e s e b e e ese st ebe s et ensetenbenennens 5146
H. Liu, Y. Sanada, S. Suzuki

FORMULATION OF STRUT-AND-TIE MODEL FOR ESTIMATING THE SHEAR CAPACITY OF

CONFINED MASONRY WALLS ...ttt ettt e et e et e s et e ebessese s s e st e e e st ek e s e et e s e e b e st esene e s e et e s e et ene et e e ane st eneeas 5157
D. Tripathy, V. Singhal

PASSIVE IMPLEMENTATION OF RATE-INDEPENDENT LINEAR DAMPING USING A NEGATIVE

STIFFNESS ELEMENT ...ttt sttt te bt ese e e se et 24 a8 e et e s e a8 e e a8 e e e R e s e b et e R e e e e st e s e st et e se et e st e b et e s e nsenensene et enentenes 5168
H. Luo, C. Chong, K. Ikago, A. Keivan, B. Phillips

EXPERIMENTAL ASSESSMENT OF THE OUT-OF-PLANE STABILITY OF DUCTILE RC STRUCTURAL

WMV ALLLS ettt ettt bR et ese et e st et e st ek e s e R e e R A e Rt AR e R e R e Rt R e R e e R e R s Re e e Re A e R e R e R 4R e Rt R et Re e e Re s e Re R e R e R e Rt et e Rt et et ete e etenret e renenrena 5179
A. Haro, M. Kowalsky, Y. Chai, G. Lucier

SEISMIC FRAGILITY ANALYSIS OF STONE MASONRY MONASTIC TEMPLES IN SIKKIM HIMALAYAS .......ccccccev... 5190
A. Tripathi, D. Rai

SEISMIC RISK EVALUATION OF URBAN AREAS CONSIDERING EXISTING BRITTLE BUILDINGS........ccoceeiviinniens 5201

T. Nakamura, T. Hasegawa

INFILL WALL TOPOLOGY AND INTENSITY PARAMETERS EFFECTS ON STEEL STRUCTURES’

SEISIMIC RESPONSE ... .ottt sttt b et 4 ek e b bt e bttt e s e s s e s b et e eb e ke o4 e e b e e bt e bt e s s e b e e Rt et e ke eb e e be e b e e be e bt e b e e bt ene et enbentenbenbe e 5212
N. Nanos, A. Elenas, D. Tzourmakliotou

SEISMIC TESTS OF FULL-SCALE TWO-STORY STEEL FRAMES WITH SELF-CENTERING BRACES

AND BUCKLING-RESTRAINED BRAQCES ..ottt sttt be st et e st et e besteste s be e ke ebe s beebeebeaseabeesseneenbenbesbesbeatean 5223
C. Chou, C. Hsiao, Z. Chen, P. Chung, D. Pham

EXPERIMENTAL EVALUATION FOR A NOVEL CONCRETE MASONRY WALL WITHOUT MORTAR

1. Choi, J. Lee, D. Kim, B. Joung, J. Kim
LINEAR TIME-HISTORY ANALYSIS AS EC8-COMPLIANT DESIGN METHOD: WHAT SEISMIC INPUT

] =1 I O 10 N OSSOSO PP PP RPTPPPRPOY 5239
L. Lombardi, F. Luca
FINITE ELEMENT INVESTIGATION OF MULTI-STORY POST-TENSIONED ROCKING FRAMES........c.ccooceivveivieiniiens 5250

L. Kibriya, C. Malaga-Chuquitaype, M. Kashani, N. Alexander



INFLUENCE OF ADVANCED STRUCTURAL MODELING AND SUBDUCTION MAINSHOCK-
AFTERSHOCK SEQUENCES ON SEISMIC FRAGILITY OF RC STRUCTURES........cccootiitreinetseesieese e 5261
M. Salami, M. Kashani, K. Goda

VOLUME 9
INELASTIC TIME HISTORY RESPONSE OF LUMPED PARAMETER WALL AND DIAPHRAGM
BUILDING ..ottt sttt etttk s a e st e 2 e st e e e st ek e st be a8 H e a8t A A e Rt ee a8 e e A e Rt b e e e R Ae e Rt A e e R e s e b e b e s et et ase e e s e e et enenbenbenenaens 5272
A. Fischer, B. Schafer
SSSI EFFECTS ON STRUCTURAL SYSTEM IDENTIFICATION AND HEALTH MONITORING.......cccoooviieiiereece s 5283

B. Han, M. Todorovska, J. Liang
SYLLABUS FOR A PROPOSED COURSE ON EARTHQUAKE ENGINEERING IN UNDERGRADUATE

CIVIL ENGINEERING CURRICULUM L. ..ottt ettt st be 4 s4esbeebea1e et e e st e s e b e s s e sse st e s b e ebesbeebeebeeseesbensesaesbanneenen 5288
J. Jayamon

EDUCATING GRADUATE STUDENTS FOR SEISMIC DESIGN VIA HANDS-ON EXPERIMENTAL

(010181 2 51 V1Y@ = OO RPTO PN 5293
K. McMullin

THE IMPACT OF EXPERIMENTAL ENGINEERING PROJECTS ON UNDERGRADUATE RETENTION........ccccvevevnrenene. 5300
T. Hao, A. Alroomi

COMMUNITY UNDERSTANDING OF TSUNAMI RISK IN COASTAL WASHINGTON, USA.....cccooiiiieirrireinesenese e 5306
D. Johnston, C. Orchiston, M. Dixon, B. Terbush, J. Becker, G. Leonard

SITE RESPONSE FOR MICRO-ZONATION FROM SMALL EARTHQUAKES ..ottt 5311

T. Gospe, L. Hutchings, 1. Liou, J. Jarpe, D. Mieler, S. Jarpe

STRESS DROPS FOR OCEANIC CRUST AND MANTLE INTRAPLATE EARTHQUAKES IN

NORTHEASTERN JAPAN ...ttt ettt ettt e s te st e e 4e s 4eete e bt e se a1 s ese e e e be s b e st e be e bt e beebeeRe e s e es b es s e st et et e ebeeb e et e ebeeneessese e s e benbesnenbaas 5345
H. Si, K. Ishikawa, T. Arai, R. Ibrahim

EFFECT OF SEISMIC SOURCE MODEL PARAMETERS ON THE PSHA: A CASE STUDY FOR TAIWAN

CHELUNGPU FAULT
Y. W. Chang, Y. R. Chang, C. Loh, W. Chien, C. W. Chang

EFFECT OF LOADING HISTORY ON SEISMIC PERFORMANCE OF NONDUCTILE BEAM-COLUMN

F. Refaie, W. Hassan
A NUMERICAL SOLUTION FOR ADDRESSING THE OVERTURNING PHENOMENA OF HERITAGE

J NS S T OSSOSO RPORPRTPPPPRPOY 5383
M. Domaneschi, A. Noori, S. Marasco, A. Cardoni, G. Cimellaro

EFFECT OF STEEL MICRO-FIBERS ON CONFINEMENT OF SQUARE CONCRETE COLUMNS........ccccccoviiineiieeienniens 5390
J. Carrillo, N. Moreno

LOADING PROTOCOLS FOR STEEL BEAM TESTS IN SEISMIC PERFORMANCE EVALUATION.......ccoovivreireenieienins 5399

Y. Jiao, S. Yamada
EFFECTS OF COARSE AGGREGATE MORPHOLOGY ON PERFORMANCE OF CEMENT-BASED

MATERIALS UNDER CYCLIC LOADINGS ..ottt sttt ettt ettt et et st ese e bt et et ese st e st ase e sse e ebeneebesbenennens 5410
S. Lee, C. Lee, M. Shin, S. Bhattacharya
CHARACTERISATION OF TIME DELAY ERRORS IN HYBRID SHAKE TABLE TEST ..ottt 5421

H. Quintana, G. Mosqueda
GROUND-MOTION PREDICTION BY ANN USING MACHINE LEARNING FOR THE TOHOKU REGION,

S. Ohno, R. Tsuruta

NEW GROUND MOTION PREDICTION EQUATION FOR DEEP SUBDUCTION EARTHQUAKES IN

COLOMBIA ...t h ettt btk b kb bt e 4t e bt e b £ b e bt E s £ 14 e At o4 e e £ ek e e e ek b e h e Eeh e A4 e HE e bt A e b e R b eb e b e bt n e e bt et e st et e bbbt b et e b 5438
C. Arteta, C. Lozano, A. Ojeda, C. Pajaro

PRELIMINARY DEVELOPMENT OF GROUND MOTION PREDICTION EQUATION FOR DEEP

GROUNDS ...ttt bt h e bbb bk bt h £ o4t e b £ b ek £ b e b e 8o s £ A4 e At o4 £ A £ e b e e s eE e b e b e HEeh e A E e R £ e h e e e b e R b eb et e b e e e bt et e s e bbb b e bt b e b s 5445
C.-C. Tsai, T.-T. Chang, T. Kishida

SITE RESPONSE ACROSS THE LOS ANGELES BASIN FROM AMBIENT NOISE RECORDED BY A HIGH

DENSITY ARRALY .ttt b1t btk e bbb 44 s 14 s e H ot e b e e e E 8 b e Eeh e A e e h £ b e h £ e bR e e b A e e bt A e e b e E e b e b e b £ b s e e b et eb et e b et eb e s et e b enennen 5455
R. Ng, J. Polet

EARTHQUAKE SOURCE PARAMETERS FOR CHILEAN EVENTS FOR USE IN THE NGA-SUBDUCTION

PROUJECT ..ttt bttt btk b kb4 £ 4o h £ bk £ b h e b e h £ AE e e 44 £ h e R e eE £ E R AE R £ E RS h AR R eE bR e R e Rt bRt b et b et b e n s 5466
V. Contreras, J. Stewart, R. Darragh, T. Kishida, R. Youngs

OPTIMUM DESIGN OF STEEL MOMENT FRAMES USING AN ARTIFICIAL BEE COLONY ALGORITHM

(ABC-FB) ...ttt bbbt bbb 4 b bR E e E kSRR £ £ b b SR e RS £ £ b e b e E £ R £ £ R A e b e Ao AL £eE e b e b e R R £ £ R e b b e R e RS e £ b bbb et e bbb b n e 5472
H. Forouzani, M. Obeydi

THE SCEC UCVM SOFTWARE FRAMEWORK FOR DISTRIBUTING AND QUERYING SEISMIC

VELOCITY MODELS ..otttk ekttt t et h e bbb 2o h 0o bbb £ b b £ b s e b e e bt e e bt b e bbb bbbt b et eb e bt s et e b enenn e 5483
P. Maechling, D. Gill, R. Taborda, J. Shaw, A. Plesch, K. Olsen, S. Callaghan, T. Jordan, C. Goulet

A NEW MEMBRANE ELEMENT FOR FINITE ELEMENT ANALYSIS OF SHEAR WALLS WITH LOW

AASPECT RATIOS ...ttt b kb ke s 1o s 4 h e b s e b8 h A e e h e A0 e h £ e e b £ b eh e e b e s e b e A e e b e b e b e b e b e bbb e b et b et e bt eb e s et e b enennen 5488
L. Zhang, C.-L. Lee, A. Carr, R. Dhakal, S. Pampanin



BUCKLING STRENGTH OF LIQUID-FILLED STEEL CYLINDRICAL TANKS UNDER SEISMIC LOAD.......c.cccceceeiennnne 5499
W. Roopkumdee, I. Mamaghani, S. Jerath

REVISITING TWO GROUND FAILURE SITES FROM THE 2010 CHILE EARTHQUAKE ........ccooiiiiineiicneteeeeseene 5510
R. Moss, T. Gebhart, J. Frost, C. Ledezma

UAV IMAGERY AND DIGITAL MODELING USED IN GEER RECONNAISSANCE OF THE 2016 MEINONG

EARTHQUAKE ...tttk b b a4 s 8 es e b s E o8 b 10 h A e e h o8 E £ e bR b e e b A e e b £ e b £ b b £ R bbbt eb et e bt e bt et e b enennen 5515
K. Clahan, S. Bozkurt, J. Sun, T. Hutchinson, F. Menq

DAMAGE ASSESSMENT AND SEISMIC RETROFIT OF HERITAGE AND MODERN BUILDINGS IN THE

AFTERMATH OF 2015 NEPAL EARTHQUAKE ...ttt ettt bbbt sb et b et n b nn e 5520
H. Miyamoto, A. Gilani
SURFACE FAULT RUPTURE FROM 2016 CENTRAL ITALY EARTHQUAKE SEQUENCE........cccocoiiiiiriieccrseeee 5530

S. Gori, E. Falcucci, R. Kayen, P. Zimmaro, B. Lingwall, F. Galadini, J. Stewart
INITIAL LESSONS ON DESIGN, RESPONSE, AND RECOVERY FROM THE 2016 KAIKOURA

Ly I [0 1 1Y TSRS 5535
D. Ojala

SEISMIC ASSESSMENT OF DISTRICT OFFICE BUILDINGS UNDER 2016 MEINONG EARTHQUAKE IN

TATWAN Lttt b bttt h ekt h s ek e st e e oAb e st 14t A H e bt e H e 4R 8kt e h e oA s oA s et e AR e R e R AR e SR £ SR £ oA s R RE e R e R e Rt R AR e Rt e Rt b e e Rt et e b e bt nne b e 5546

P. Weng, Y. Li, F. Hsiao, S. Hwang, 1. Kim

ANALYTICAL STUDY ON REINFORCED CONCRETE SCHOOL BUILDINGS DAMAGED BY

KUMAMOTO EARTHQUAKE ...ttt sttt ettt sttt tes e be s ae s e seesese e st s e e s e e be st et e s e e sene e s e e e s e s e b e bes e be st ase e ese e ebeneebenbenenaens 5557
S. Tajiri, M. Saito, C. Sung

MITIGATION OF LIQUEFACTIONINDUCED DIFFERENTIAL SETTLEMENT BY STABILIZED GRAVEL

RAFTS bbb E bR 5568
A. Lees

SOIL LIQUEFACTION IN KATHMANDU VALLEY DUE TO 2015 GORKHA, NEPAL EARTHQUAKE AND

ASSESSMENT OF LIQUEFACTION SUSPECTIBILITY ..o s 5579

M. Subedi, K. Sharma, I. Acharya, K. Adhikari

INVESTIGATION INTO RECONSOLIDATION AFTER IRREGULAR LOADING INDUCED

LIQUEFACTION IN SATURATED NEVADA SAND ..ottt sttt ettt st ese e s ssesessesessenessenessesessensesensenensens 5584
W. Kwan, C. Mohtar

TRAFFIC DATA AS PROXY OF BUSINESS DOWNTIME AFTER NATURAL DISASTERS: THE CASE OF

ICATHIMAINDU ...ttt ettt st b bt 44t b e b8 e h e s e e e b e st e o4 AR e b o8 e b ek s e s e e s b e st e s e b e E e bt A bt e bt e bt e st e s e s et et et e nnenbens 5595
F. Luca, D. Damen, J. Kurton, M. Wray, R. Pokhrel, M. Werner

A NEW TOOL TO ASSESS THE RESILIENCE OF AN URBAN ENVIRONMENT UNDER AN EARTHQUAKE

101 N2 L PSSR 5606
G. Cimellaro, S. Marasco, A. Noori, O. Kammoubh, S. Mahin

MONITORING HUMAN BODY MOTIONS DURING EARTHQUAKES. ........ocot ittt 5618
G. Cimellaro, M. Domaneschi, R. Boroschek, A. Cardoni, O. Kammouh, D. Galdo, C. Apostoliti, D. Cares, S. Mahin

STRUCTURAL RESILIENCY THROUGH SUSTAINABILITY ..ottt sttt snenassenes 5629

M. Marsh, J. Nelson
THE PROPOSAL OF AN URBAN RISK MONITORING SYSTEM TO DIRECT THE DEVELOPMENT OF

RESILIENT CHTIES... .ottt ettt e bbb bbb 14 bbb 8 £ £ £ b b h £ s e £ b b h e A e e b b e bbb b bbb bt bbb bt ne b b 5641
Y. Bhattacharya, T. Kato, T. Matsushita
FOOD SECURITY IN THE AFTERMATH OF A SEISMIC EVENT ..ottt 5646

X. Zhao, G. Chodur, E. Biehl, R. Neff, J. Mitrani-Reiser

PROBABILISTIC ANALYSIS OF EMERGENCY CONTROL CRITERIA MODELED AS A K-OUT-OF-N

SHUTORF SYSTEM......oiiiiiiiieeiee ettt et stttk bt e b e bt et bRt b e R e 48 et e b e s e e R e Rt e b oAb e Rt e e Rt e b et e b e st ek e s ek et b e neene st en e st ne et enes 5657
N. Nojima, H. Kato

OPTIMAL BRIDGE REPAIR ACTIONS CONSIDERING THE POTENTIAL FOR MULTIPLE

EARTHQUAKE OCCURRENCE ..ottt et stttk ek b ne e s e bt et e bbb et es et et et et et et e benennene 5667
E. Fereshtehnejad, A. Shafieezadeh
RELIABILITY AND RESILIENCE OF WASTEWATER NETWORKS ..ottt 5676

T. Romanazzi, V. Taurino, G. Cimellaro, M. Domaneschi, P. Gardoni

RESILIENCE ASSESSMENT OF LARGE SCALE WATER DISTRIBUTION NETWORKS: A SIMULATION

J A ad = (@ 1 FO OSSOSO PP RPRTTPPRPOY 5688
V. Taurino, O. Kammouh, A. Cardoni, G. Cimellaro, S. Mahin

SEISMIC RISK ASSESSMENT OF UTILITIES USING MONTE CARLO SIMULATIONS OF FAULT TREE

P N N I ] 1 SO SO SOUSOUP PSR PRT PRSP 5700
J. Lee, M. Mieler, 1. Almufti

A PRACTICAL APPROACH TO QUALITATIVE SEISMIC RISK ASSESSMENT OF ONSHORE ENERGY

PIPELINES ...ttt sttt sttt b et e st e e e st e 4e s Ee ekt o4 a4 b2 e b4 eb e e s s e b s e s e A4 a4 e b e A4 e e b2 e b e oAt e R e e R b e At et e R b e b e A b e e ke e be e b e e be e bt e ne e st et e nbenbenbenes 5711
S. Koduru, A. Fraser

MAPPING NEHRP Vs3 SITE CLASS IN PHILADELPHIA USING GEOPHYSICAL AND EXISTING

SUBSURFACE DAT A ittt sttt sttt a1 et e e s e st e besbes4esbe e bt ese a8 e e bt e st e s s ess e b e Abeebeeb e AR e e Rt e b e e R e e b e eRe e b e beebeebenbe e ke abe e b e e b e ene et enbebenbenbe e 5722
J. Coe, S. Mahvelati, M. Senior, P. Asabere

ADVANCED SHEAR AND AXIAL LAWS OF BEARINGS IN THE NONLINEAR SEISMIC ANALYSIS OF

RUC. BUILDINGS ...ttt sttt sttt ettt e te s 4e s bee4e s 4 e e b e e bt e Rt a8t e st e e et e st e eb oAb e e be o8 e e b e e b e a8 e e st es b et e e b e e b e ebeeb e e b e e be e st e s e ene et e benbenbenbans 5733
F. Mazza
SEISMIC BASE ISOLATION MODELING IN LS-DYNA . ...ttt ettt sttt ettt sttt sa et te st sesaeneseenessenaesenes 5744

L. Biscombe, Y. Huang, A. Gogus, R. Sturt, H. Darama, M. Melek



OPTIMUM PASSIVE CONTROL OF IRREGULAR ISOLATED BRIDGES CONSIDERING ROCKING
| ES10 2N 1 L RSSO 5755
W.-H. Hung, T.-Y. Lee

SEISMIC PERFORMANCE EVALUATION OF BRIDGE PIER WITH FRICTION PENDULUM ISOLATION

B. Brito, T. Seto, Y. Ichikawa, N. Ishigaki, M. Suezaki, M. Akiyama

EVALUATE PERFORMANCE OF RUBBER DAMPER CONNECTOR IN STRUCTURES SUBJECT TO

DY NAIMIC LOAD ...ttt sttt ettt e b et be s e s ee s e a2 e st e s es e et es e e be s s e s e e e Rt Ae e Rt ee e s e e b e R e e b e s e e EeAeeRe A e e R et e b e e be s e s be st as et ese e ebeneetentenenaens 5765
E. Ebrahimi, F. Hejazi, M. Jaafar

INNOVATIVE RUBBER BEARINGS WITH ADAPTIVE CHARACTERISTICS AND EXTREMELY HIGH

C. Tsai, T. Chiang, H. Su

STRUCTURAL DESIGN AND PERFORMANCE EVALUATION OF A HIGH-RISE SEISMIC ISOLATED

BUILDING ...ttt ettt stttk s a4 e st e 2 e st e e e st ek e st b a8 e Ao e Rt A e e Rt ee e 82 e A e Rt b e e e R Ae e Rt A e e R et e b e b e R e be st et e e e se e et e s ebenbenenaens 5787
M. Tamari, T. Yoshihara, M. Miyashita, N. Ariyama, M. Nonoyama

NUMERICAL IMPLEMENTATION AND INVESTIGATION OF VARIABLE FRICTION SLIDING BASE

L1 LI AN 0 ] & PSSP 5798
T.-Y. Yang, P. Calvi, R. Wiebe

SEISMIC FRAGILITY ESTIMATES FOR HIGH-RISE BUILDING WITH AN ADAPTIVE DAMPING

IS S I =1/ ST SST 5809
R. Carrillo, B. Pankowski, L. Rither, Y. Km, J.-W. Bai
EFFECTS OF ISOLATOR MODELING ON THE PREDICTED RESPONSES OF A HDR ISOLATED SYSTEM ..........c....... 5814

A. Pardo-Ramos, C. Marin-Artieda

ANALYSIS OF DYNAMIC RESPONSES OF AN EXTENDED PILE UNDER CENTRIFUGE SHAKING

TABLE TESTING ...ttt sttt st s et e s e sa a4 et e s ae s beebee4e e R e et e e st e s s ess e s e e b et e es e eb e e R e e bt es s e s s e se e b et e b e e ae e b e ebeeseebeebeenee b enbetenbenbe e 5819
J. Chiou, W. Hung, Y. Lee, Z. Young

ERRORS IN SSI SYSTEM PARAMETERS AND RESPONSE DUE TO 2D APPROXIMATION OF 3D

RECTANGULAR EMBEDDED FOUNDATIONS. ..ottt ittt ittt ettt sttt s beasa et se e st e s se s e s besbesbesbeebeebeanaeseeseeseesbessessenbans 5830
J. Fu, M. Todorovska
ANALYSIS OF CONCRETE-LINED TUNNELS CROSSING ACTIVE FAULTS ..ottt 5835

S. Lange, H. Mason, M. Scott, S. Ashford

ELASTIC SEISMIC RESPONSE OF MOMENT RESISTING FRAMED STRUCTURES WITH SOIL-

STRUCTURE INTERAGCTION. ...ttt 0 b2 244 b b1 828 beh 88 E bbbt h £ bbb bbb bbbt s bbb eneiea 5840
V. Anand, S. Kumar

SSI EFFECTS ON A STEEL BUILDING USING A BUILDING A CODE PROCEDURE AND A NUMERICAL

L. Fernandez-Sola, J. Hernandez-Torres

COMPARATIVE ANALYSES OF CONTACT ALGORITHMS FOR INTERFACE MODELLING IN NON-

LINEAR SOIL STRUCTURE INTERACTION ....ooiiiieiietiitetsiet sttt ettt sae st e s tesaste s asesaesessesesesassesessessasesssessesansesesesessens 5862
D. Datta, J. Coleman, A. Varma

QUANTIFYING THE EFFECT OF BEATING INFERRED FROM RECORDED RESPONSES OF TALL

BUILDINGS ..ottt ettt ettt et e e b e e s a2 e s e e s e st a8 e s e ek es s Ee s e s e s e R e A s e Rt s e84 e b e R e b e e e R e ne e bt s e R et e b e b e s et e st es et ese e ebentetentenennens 5874
M. Celebi
FEASIBILITY STUDY ON MULTI-CODE SEISMIC EVALUATION OF A LANDMARK BUILDING .....cccccovvireieirieenins 5886

Y. Otsuki, K. Buyco, M. Kurata, M. Speicher
ESTIMATION METHOD OF SEISMIC CAPACITY INDEX OF EXISTING HIGH-RISE RC BUILDINGS IN

JAPAN Lt bR R Rt E bRt AR e R 4R R e R oA oA R s et e R e R e e R AR E £ e R £ oA s R s e Ao R R R Rt ARt e Rt e h R e e Rt et et e b e nae b et 5897
T. Akita, N. lzumi

SEISMIC ENERGY RESPONSE OF A 42-STORY REINFORCED CONCRETE TALL BUILDING ......c.ccccoviiniiiieneieie e 5908
Z. Deger

PERFORMANCE BASED ENGINEERING FOR THE “BANCO DE LA NACION” TALLEST TOWER IN

LIIMA, PERU ..otttk ettt et s 4e 4 e e 4t 44 e e b e e bt o8t e b e e s e e et e st a4 e b e e be e b e e R e e R e e Rt e st e s b et e e b e e b e ebe e b e e b e e b e ane e s b ene et e benbenbenba s 5919

L. Romero, C. Casabonne, E. Olivares

DEVELOPMENT AND APPLICATIONS OF PROBABILISTIC TSUNAMI HAZARD MAPS FOR THE
WESTERN USA ... bbb bbb bbb bbb bbb bbb bbb bbb 5929
H. Thio, W. Li

VOLUME 10

MITIGATING TSUNAMI RISK IN INDONESIA VIA PRACTICAL PLANNING AND CONSTRUCTION
GUIDELINES ...ttt etttk bbbt 4t h £tk h b8 £ 44t e 4o £ e h e 8o h 8o h e E e s e E oA E e bt e e bR e eh b e bt s e e bt e st b b e e b et e b e e b e ene s 5938
A. Arendt, M. Bunds, R. Hernandez-Turner, R. Harris, C. Prasetyadi, K. Amarjargal, C. Emmett

SEQUENTIAL TIME-HISTORY ANALYSIS OF BUILDING STRUCTURES UNDER EARTHQUAKE AND

TSUNAIMI LOADS ...ttt st sttt be st e s e s e st e bebes4 e s beabe a2t e R e e bt e st e s s e s s e b e Ab e b e ebeeb e e bt e b e e R e e s b e st e eb e b e beebenbe e ke abeebeebeene et enbebenbenbe e 5943
N. Takahashi, Y. Hachiro
RETURN PERIOD OF UNITED STATES DESIGN GROUND MOTION MAPS........oo ittt snens 5954

N. Luco, J. Stewart, C. Crouse, R. Hamburger, R. Pekelnicky



LIQUEFACTION HAZARD DUE TO INDUCED SEISMICITY: OVERVIEW OF THE PILOT STUDY BEING

PERFORMED FOR THE GRONINGEN REGION OF THE NETHERLANDS.........cocceitritreteiiseeie st 5956
R. Green, P. Stafford, B. Maurer, A. Rodriguez-Marek, J. Bommer, B. Edwards, S. Oates, P. Kruiver, G. Lange, P. Omidi, T.
Storck, S. Bourne, J. EIk

PROTECTIVE ACTIONS: DEVELOPING CONTEXT-BASED MESSAGING FOR TO DO DURING AN

EARTHQUAKE
M. Ortiz-Millan, J. Rodgers

3-D SIMULATIONS OF M9 EARTHQUAKES ON THE CASCADIA MEGATHRUST: METHODOLOGY AND

RESULTS .ottt st b e bkt e bt e st e st e s et e sbe e be o4 e e 4 e e b4 e bt a8t e s e e s e e e e At e s b e a4 e b e e b e e bt e bt e b e e R e e st e st et e b e b e e be e b e e b e e beane e st e st et e bebenbenbenn 5963
A. Frankel, E. Wirth, J. Vidale, W. Stephenson, N. Marafi

3-D SIMULATIONS OF M9 EARTHQUAKES ON THE CASCADIA MEGATHRUST: KEY PARAMETERS

AND UNCERTAINTY ettt ettt ste sttt stesbes4es4eateaseaseese a8t eseesbessessesbeebeab e s 4 e aE e e bt a8 e es e e Re e R e e s b e s s e b e e Ee e ke ebe e b e e b e ebeaseabees b et et enbenbenbenbene 5972
E. Wirth, A. Frankel, J. Vidale, W. Stephenson, N. Marafi

EFFECTS OF SIMULATED MAGNITUDE 9 EARTHQUAKE MOTIONS ON STRUCTURES IN THE

PACTFIC NORTHW/EST ..ottt sttt sttt 4 et te s be s ke s be s b e et e ase e s s es s es b e s 4ebe s e 44 e e b e e b e e Rt e b e e bt e s e e st e s b et e e b e e b e ebe e b e e beebeane e st et e nbenbenbents 5977
N. Marafi, M. Eberhard, J. Berman, E. Wirth, A. Frankel, J. Vidale

EFFECTS OF BASINS DURING SUBDUCTION EARTHQUAKES ON THE COLLAPSE FRAGILITY OF

EXISTING TALL STEEL BUILDINGS .......ooot ittt sttt sttt ste b et st s be s besbe s ke e beese e st esb et e s be s ke ebesbe et e e bt ane e b e eseentesbesbesneenean 5982
C. Hutt, N. Marafi, J. Berman, M. Eberhard

MODELLING AND TESTING OF LIGHT-FRAME WOOD BUILDINGS SUBJECTED TO LONG DURATION

M. Mulder, A. Bebamzadeh, C. Ventura, M. Fairhurst, M. Motamedi
PRELIMINARY 2018 NATIONAL SEISMIC HAZARD MODEL FOR THE CONTERMINOUS UNITED

M. Petersen, A. Shumway, P. Powers, C. Mueller, A. Frankel, S. Rezaeian, M. Moschetti, D. McNamara, E. Thompson, O. Boyd, N.
Luco, S. Hoover, K. Rukstales

OVERVIEW OF THE USGS UNIFIED HAZARD TOOL .....cciiiiiietiietieieetee ettt ettt e sbesbassestaeteesaasaessesesaesbansesnas 6016
P. Powers

MODELING EARTHQUAKE DAMAGE TO WATER PIPELINES: A COMPARISON OF EMPIRICAL

IIETHODS ...ttt ettt et e ke st e st es et e s 2e b e e see4 e e b e e ReeRe e s s ess e e e s b e st e es e beebeeRe e R e e R e e se e st es s e s e e b e b e ebe e R e e be e bt eneessene e s e benbenaenrean 6017
R. Davidson, A. Bagriacik, M. Hughes, B. Bradley, M. Cubrinovski

ACHIEVING RESILIENT WATER NETWORKS - EXPERIMENTAL PERFORMANCE EVALUATION .....cccoocvviviiiiieiiens 6022

B. Wham, B. Berger, C. Pariya-Ekkasut, T. O'Rourke, H. Stewart, T. Argyrou
A FRAMEWORK FOR WATER DISTRIBUTION SYSTEM EXPOSED TO SEISMIC EVENTS AND

EVOLVING CONDITIONS ...ttt st sttt a4 e s be bt e st e seeseese e be b e s4e s b e e bt e b e e b e e b e e Rt e s b es s e b e e be ke e beeb e e b e e b e e st e s b e st et e bebenbenba s 6033
J. Lee, A. Tomar, H. Burton

RESILIENCE RECONAISSANCE FOR HOSPITALS AFTER THE 2010 MAULE EARTHQUAKE ......cccoceiviveieieeseenns 6044
B. Simpson, M. Ortega, P. Kakoty, W. Hassan

FRAGILITY OF THE ELECTRIC POWER GRID ...ttt sttt bbbttt 6054

J. Eidinger
SUSTAINABLE AND RESILIENT SEISMIC DESIGN OF CALIFORNIA HIGH SPEED RAIL COMPLEX

BRIDGES CROSSING ACTIVE FAULTS ...ttt sttt bbbt bt £ bbbt bbbt eb et b et ettt et e ene s 6063
A. Shamsabadi

SEISMIC PERFORMANCE OF RC BEAMS FOCUSING ON FAILURE MODE AND CRACK EVALUATION .......ccccccovnuae 6065
S. Kono, J. Setiawan, T. Obara, M. Zoppo, H. Watanabe, D. Mukai

CYCLIC SHEAR RESPONSE OF CONTINUOUS REINFORCED CONCRETE HAUNCHED BEAMS .........cccoovneeciinnen. 6075

A. Tena-Colunga, L. Urbina-Californias, H. Archundia-Aranda
DAMAGE ASSESSMENT AND RESIDUAL CAPACITY OF RC BEAMS SUBJECTED TO LOW-CYCLE

A. Malek, A. Scott, S. Pampanin
EXPERIMENTAL STUDY ON BOND STRENGTH IN R/C BEAMS WITH DOUBLE LAYERED CUTOFF

K. Nishimura, N. Onishi

CYCLIC TESTS OF PRECAST REINFORCED CONCRETE BEAMCOLUMN CONNECTIONS........cccovviiiieieeieie e 6107
H. Guerrero, J. Escobar, S. Alcocer, F. Bennetts

EXPERIMENTAL INVESTIGATION OF THE SEISMIC PERFORMANCE OF RECYCLED AGGREGATE

CONCRETE BRIDGE PIERS. ..ottt st b st e se s s et e st e s4 a4 e b e 44 e ek e e bt e he e b e e bt e s e e st e s b e s e et e ke ebeebeebe e st e st e st et e saebennenrs 6117
M. Al-Hawarneh, K. Tamanna, S. Alam

DEVELOPMENTS IN THE CSMIP STRONG-MOTION AUTOMATED RECOVERY AND ANALYSIS (SARA)

RS S T =17 TSSOSO PP RPRPPPTPTOY 6129
A. Shakal, H. Haddadi, T. Reitz
PRISM, PROCESSING AND REVIEW INTERFACE FOR STRONG MOTION DATA SOFTWARE ......c.ccovviiiiiineniesees 6134

J. Jones, E. Kalkan, C. Stephens, P. Ng

QUANTIFYING THE BENEFITS OF BUILDING INSTRUMENTS TO FEMA P-58 DAMAGE AND LOSS

PREDICTIONS ...ttt bbbt b b e b b8 8 £ 1 £ b b2 h 8 £ £ E b E s £ £ 80 b e h A £ e A e e b e b b eE £t E e bbb Rt bbb b ettt et b ne e 6145
G. Cremen, J. Baker

UAV-BASED MOTION TRACKING OF A FULL-SCALE 6-STORY BUILDING DURING EARTHQUAKE

SHAKING ...ttt e b b2 h b s8££ 8 h e h 8 £ £ 48 b h b8 844 b h £ A E £ e b e b e heE £ b E e R b h LR e £ b bbb s e bbb e b bt e b b n e 6150
C. Wittich, X. Wang, T. Hutchinson



TIME EVOLUTION OF THE MODAL PARAMETERS OF A FIVE-STORY BUILDING USING STRONG

IMOTION DATA bbb bbb bbb bbb bbb 6155
R. Astroza
LOW COST BRIDGE SEISMIC MONITORING APPLYING USED SMART PHONES AND CLOUD SERVER..................... 6165

J. Dang, A. Shrestha, X. Wang, S. Matsunaga, P. Chun, S. Asamoto
IMPACTS OF GROUND MOTION SELECTION AND SCALING ON THE RESPONSE OF A REAL HIGH-

RISE BUILDING ... .ottt sttt ettt ettt s e tesae b e s aes4eeteebeese et s ese e e e b e st e es e beebe e s e e R e e R s e s s e st es s e s e be b e eseeRe e b e ebeensessessensebenbennentaas 6176
K. Aswegan, A. Makdisi, J. Hooper, D. Lindquist
THE CMS-UHS COMPOSITE SPECTRUM FOR INTENSITY-BASED ASSESSMENTS OF TALL BUILDINGS................... 6187

N. Kwong, A. Chopra

SCALING OF TIME HISTORIES FOR RESPONSE HISTORY ANALYSIS FOR PERFORMANCE-BASED

DESIGN OF TALL BUILDINGS... ..ottt ettt h e h e st 104t e e b2 b2 b et e b e e bt b b e b bt b et eb et e bt e eb s eb e b nennen 6198
M. Lew, A. Dinsick, K. Hudson

EVALUATION OF WALL DAMPER EFFECTIVENESS ON THE SEISMIC PERFORMANCE OF

BUILDINGS
A. Dilsiz, M. Mohammed, A. Ozuygur, M. Moustafa

PERFORMANCE-BASED SIMULATIONS: WHAT ARE WE REALLY GETTING? ...cciitiiiietireeee s 6219
A. Shuck, H. Sweat, M. Meikle

THE LEGAL CLOUD LOOMING OVER SAN FRANCISCO HIGH-RISES: LEGAL DEVELOPMENTS SINCE

L@ YN o o 1 OSSPSR 6230
M. White

BUILDING COMMUNITY PARTNERSHIPS THROUGH STRATEGIC OUTREACH - THE

STRENGTHENING OUR CITIES SUMMIT AND SAFER CITIES SURVEY ....ooiiiiieieieesee et 6238
D. Cocke, J. Ellis, L. Jones, M. Kam-Biron, A. Kao, R. Lyons, K. O'Dell, V. Wigle

SOCIAL MEDIA STRATEGY AND EFFECTIVENESS ..ottt sttt aa st et e esa s e s e saesaenta e 6249

W. Bohon, B. Bartel, J. Ballmann
DEVELOPING A SUSTAINABLE EARTHQUAKE ENGINEERING CURRICULUM FOR K-12 STUDENTS

AND TEAGCHERS ...ttt st be bt e s e b e e st e st e b e s b e s e s b e b e ebe s 4 e eE e e bt e R e e R s e Re e Rt e st e ss e s e e b e e b e e b e e be e b e e bt e s e e b b e s e ene et ensennenbeebe e 6253
L. Einde

MAKING EARTHQUAKE ENGINEERING KNOWLEDGE MORE ACCESSIBLE FOR PUBLIC

ELEMENTARY SCHOOLS ... .ottt st te 4 e te bt seeseese e s a4 e s e eb e s be e bt e be e b e e Reese e s s es s e ns e be b e e beebe e b e e bt eneesbestebebenbesaenbaas 6264
J. Hunter, E. Hunter

AN INDUCTIVE LEARNING APPROACH TO TEACHING EARTHQUAKE RESPONSE SPECTRA......cccooieieeeeeeieenins 6273

H. Mason, M. Scott, D. Hurwitz, K. Buker, R. Adams

ENGAGING EDUCATORS AND THE PUBLIC WITH SEISMIC AND GEODETIC EDUCATIONAL

RESOURGCES......ooctieiteie ettt ettt b e et et et et et e e et e b e s e s s a8 e a2 e st e s e s e ek e s s e b e s e s e e eRe A e e Rt e s e R e R e s e e b e e e seneese s e Re b e s e e b e s et e e as et ese s et ensetenbenennens 6278
D. Charlevoix, J. Taber

CYCLIC FRACTURE SIMULATION FRAMEWORK FOR MODELING COLLAPSE IN STEEL

STRUGCTURES ...ttt bbb b s £ b b h£h £ 48 E b E s £ E bbb R £R e £ b e b e H 8 £ b e e R b E LR £ E e b bbbt e b b e b bt s et ben i 6283
D. Padilla-Llano, J. Hajjar, M. Eatherton, B. Schafer
COMPUTATIONAL SIMULATION OF DUCTILE FRACTURE IN BUCKLING RESTRAINED BRACES. ........cccooeeiinnnn. 6295

M. Terashima, G. Deierlein, A. Kanvinde
SIMULATION OF DUCTILE FRACTURE PROPAGATION IN STRUCTURAL STEEL SUBJECTED TO

ULTRA-LOW CYCLE FATIGUE ..ottt etttk b et b e et £ bbb e bbb e st e bt e b et et et ebenbenennene 6300
V. Pericoli, X. Lao, M. Terashima, A. Ziccarelli, G. Deierlein, A. Kanvinde
A DAMAGE-PLASTICITY APPROACH FOR DETERIORATION MODELING OF STEEL COMPONENTS ......ccccceeviiiinn. 6305

T. Do, F. Filippou

ASSESSMENT OF COLUMN SPLICE FRACTURE INFLUENCE ON SEISMIC PERFORMANCE OF STEEL
IMOMENT FRAIMES ... oottt ettt e s 4e s be e bt s 4 e e bt e bt e st e s e e st e e e ket e a4 e s b e ekt e b e e b e e bt e Rt e s b e st et e e be e b e ebe e be e b e ekt ane e s e es e et e benbenbenbans 6315
K. Stillmaker, A. Magdaleno, M. Nazari, A. Kanvinde

FIBER-BASED MODEL FOR EARTHQUAKE-IDNUCED COLLAPSE SIMULATION OF STEEL FRAME

BUILDINGS ...ttt bt b ekt ek bbb s 44 s o4 h ek e E 8 b 0o h e A E e h e e 4 £ e h s e b e b€ A e e b E e bt b e b £ b bt b b eb et b et e b e n et e b enennen 6326
Y. Suzuki, D. Lignos

FULL-SCALE SHAKE TABLE TESTING OF A TWO-STORY MASS-TIMBER ROCKING WALL BUILDING.................... 6337
S. Pei, J. Lindt, A. Barbosa, H.-E. Blomgren, J. Berman, J. Dolan, E. McDonnell, R. Zimmerman

MORE RELIABLE STRUCTURES BEYOND BRITTLE OR DUCTILE STRUCTURES. ..o 6342
J. Takagi, A. Wada

FRAMEWORK - INNOVATION IN RE-CENTERING MASS TIMBER WALL BUILDINGS .......cccccotiiiniiienieeeeseene 6353

R. Zimmerman, E. McDonnell

NEW DEVELOPMENTS FOR RAPID SEISMIC RISK ASSESSMENT OF WOOD LIGHT-FRAME

BUILDINGS. ...ttt sttt sttt et et e s e tes4e e be o4 e 44 e e b e e bt a8t e bt e s e e e e b e s b e a4 e b e e be e b e e bt eb e e R e e st e s b e b e e b e b e ebe e b e e b e ebeane e s e ene et e nbenbenbenbans 6364
D. DeBock, D. Cook, C. Haselton, K. Wade

FRAGILITY CURVES FOR POST-TENSIONED TIMBER FRAMES WITH SUPPLEMENTAL DAMPING

DEVICES ...ttt btk ekt b b h s 14 s o4 Ao b s £ E e Eeh e R A E R E RS R AR e e R e R R R R R R R h e bt h e bt n et b 6372
G. Granello, M. Broccardo, A. Palermo, S. Pampanin

STIFFNESS DEGRADATION OF RC WALLS FOR LOW-RISE HOUSING........cccooiiiiieiiirieece et 6382
J. Carrillo, D. Vargas

RESILIENCE-BASED PERFORMANCE STANDARDS FOR BUILDINGS AND LIFELINE SYSTEMS........cooootviiniiinienns 6392

C. Poland, H. Burton



A PERFORMANCE-BASED POSTEARTHQUAKE HOUSING RECOVERY MODEL......cccccoviiiiniineineinenseeeeesee e 6397
H. Burton, H. Kang

MODELING INFRASTRUCTURE SYSTEM RISK IN SUPPORT OF COMMUNITY RESILIENCE-BASED

PERFORMANCE STANDARDS ... .ottt sttt te e st ess e st es s e ss e be s e s4e ek e e beehe e s e eseese e st es s e nse st e beeseebeebeereeneesbeneesaesbesenrs 6402
R. Davidson

HUMAN-CENTERED RECOVERY MODELING FOR ANALYTICDELIBERATIVE SEISMIC RESILIENCE

PLANNING ...ttt ettt b et e s 2 e e te bt e ae et e e st e st e st e s s e ssesbe ke eseeb e et e eseesses s es s e s e s b e s e eaeeE e e Rt e Re e s e es s e s s et es s e eaeeb e e ke ebeebeebeeneeneen b e e e naebatenrs 6407
S. Miles

MISSOURI SCHOOL SEISMIC SAFETY INITIATIVE . ...ttt e bbbt e e e bbb nbeas 6412
N. Gould, M. Griffin, P. Gould

FEMA P-1000: A SCHOOL SAFETY GUIDE FOR NATURAL HAZARDS........ccooeititieeisense st nennens 6423

V. Cedillos, A. Herseth, A. Hortacsu, M. Mahoney, B. Welliver
OREGON SCHOOLS FACE “THE REALLY BIG ONE”: ADVANCING SCHOOL-CENTERED COMMUNITY

RESILIENCE ..ottt 8 b0 R bt E £t 1 £ a0 E bR 000 E R e e e R bRt A e e R bt b et s b bt et n b nn e enenis 6433
Y. Wang, E. Wolf, D. Dougherty
SESI: TALKING EARTHQUAKE SAFETY WITH LOCAL INFLUENCERS AND DECISION-MAKERS ........cccccovviiniiinnnn. 6444

1. Wong, L. Arendt, V. Cedillos, W. Holmes, R. Jackson, B. Welliver, Z. Yin, H. Tremayne
MULTI-HAZARD PHYSICAL VULNERABILITY PRIORITIZATION OF SCHOOL INFRASTRUCTURE IN

THE PHILIPPINES ..ottt et b b b £ bbb bbb R £ bt h £ e bt e bbb b oA e b e e bt e bbb bt b e et e st et e et enes 6456
A. Nassirpour, C. Galasso, D. D'Ayala

CROSSH: CHINA RESILIENCE OF SCHOOLS TO SEISMIC HAZARD ......cociiiiieiectssee e 6468
L. Zhou, C. Galasso, S. Yan, Z. Xue, Y. Wang, D. D'Ayala

THE EFFECTS OF LONG-DURATION GROUND MOTION ON SOIL LIQUEFACTION ....cocoieiiriinierereine e 6481

M. Greenfield, S. Kramer
POLICY, EARLY WARNING AND PLANNING: EARTHQUAKE EXPERIENCES, PREPAREDNESS &

EXPECTATIONS IN WA oottt ettt et a e s 2 e st e e st ek e s e be e e s e s e a8t s e e Rt e e e84 e b e st e b e s e e R e e e st A e e R et e b e b e s e e be st aseneese e ebeneetenbenennene 6492
A. Bostrom, A. Ahn, J. Vidale

CASCADIA SUBDUCTION ZONE COSEISMIC LANDSLIDE MAPPING AND HAZARD FORECASTING.........ccccveevvvennene. 6500
A. Grant, S. LaHusen, J. Wartman, A. Duvall

MULTI-SCALE AND PROBABILISTIC MODELING OF TSUNAMI FORCES ON STRUCTURES..........ccococeviiiieiineesenniens 6505

M. Motley, R. LeVeque, F. Gonzalez, M. Eberhard, X. Qin, A. Winter, C. Gills

UPDATES ON DATA AND NEW DEVELOPMENTS AT CENTER FOR ENGINEERING STRONG MOTION

DATA (CESMD) AND COSMOS ...ttt ettt ettt h et s bbbt 1 £ bbb st £ e £ b e b e 8 e £ b £ e b eb e s ee e e e b b e b e b e e bbb bRt bbbk b et e et ebenn 6510
H. Haddadi, C. Stephens, A. Shakal, L. Gee, M. Huang, J. Steidl

CA EQ CLEARINGHOUSE: TECHNOLOGY INTEROPERABILITY FOR INFORMATION SHARING &

COLLABORATION ...ttt ettt et se st e 4e e e b e e e b e be s e b e s e esese a2 e s e e b e s s eb e st e s e s ese e s e Re e e eR e e b e R s ek e e e b e neesess e s e et es e et en e et e e aneneeneean 6521
A. Rosinski, J. Morentz, P. Beilin
BELIEF AND BASIC EVIDENCE THEORY FOR COMBINING EXPERT SEISMIC RISK ASSESSMENTS........cccccecvvviinne 6532

W. Ballent, R. Corotis, C. Torres-Machi
INTERSECTION OF EARTHQUAKE ENGINEERING WITH THE DIGITAL AGE: APPLICATIONS TO

RESILIENGCE. ... oottt etk bbb e R4 st e 4R ek s b8 E e e a8t Ae e Rt E e84k R b e e R Ae e Rt E e b et e b e b e s e b et e b et et et et e et e benennens 6542
1. Almufti, N. Paul, M. Mieler, J. Lee, B. Carter
CREATING RAPIDLY RECONFIGURABLE SENSOR NETWORKS WITH UAVS ...t 6549

F. Kuester, E. Lo, D. Meyer, V. Petrovic, M. Hess, M. Abebe, D. Rissolo, T. Hutchinson

DEEP LEARNING FOR AUTOMATED IMAGE CLASSIFICATION OF SEISMIC DAMAGE TO BUILT

INFRASTRUCTURE
B. Patterson, G. Leone, M. Pantoja, A. Behrouzi

A HALF-CENTURY OF INDUCED EARTHQUAKES IN THE LOS ANGELES BASIN? .....ccoooiiieteiseseseseeeee e 6572
S. Hough, R. Bilham, M. Page

FRAMEWORK FOR THE NON-LINEAR DYNAMIC SIMULATION OF THE SEISMIC RESPONSE OF

INFILLED RC FRAMES ..ottt ittt sttt s et s e te a8 st e s st e s et a8 a4 a8 e ke s e eae e e s e e e R e s e b et e R e e e e st e s et e b e s b e s s et et e s e neenennene et ene et enes 6573
S. Bose, J. Tempestti, A. Stavridis
MODELING OF THE SEISMIC PERFORMANCE OF BUILDINGS WITH INFILLED RC FRAMES .......ccccooviiveiieeneenne 6584

S. Bose, A. Stavridis

VOLUME 11

RESPONSE OF MASONRY INFILL AND CONFINED MASONRY WALLS SUBJECTED TO DIRECT

M. Johnson, K. Skillen, D. Fick, J. Stephens

EXAMINATION OF SEISMIC RESPONSE MODIFICATION COEFFICIENTS FOR METAL BUILDING

SYSTEMS WITH FEMA PB95 PROCESS ..ottt ettt ettt ettt ae b te e bt assess e st e s et e s e saesbeebeaseebeeseensessensesnesaeateens 6605
V. Meimand, C. Moen, B. Schafer

SEISMIC COLLAPSE PERFORMANCE ASSESSMENT OF LOW-DUCTILITY CONCENTRICALLY

BRACED FRAMES INCORPORATING MODELING UNCERTAINTY ..ottt snenne s 6616
X. Chu, R. Sause, J. Ricles

QUANTIFICATION OF UNCERTAINTIES IN THE RESPONSE OF BEAM-COLUMNS IN STEEL MOMENT

FRAIMES ...ttt sttt e st et ekt e st e s s e st e s e s4 et e eaee4 e et e e Rt e R e e s e ess e e et e st e eae R e e ReeRe e R e e Re oAt e st e Rt e s e Ee e beeReeR e R e ekt eneeRe e st et e berennenreas 6628
S. Sattar, J. Weigand, K. Wong




OPTIMAL DESIGN OF A NONLINEAR SYSTEM AGAINST MULTIPLE EXCITATIONS USING A CYBER-

[ DS (07 A I Y o @ N RSSO 6640
R. Zhang, B. Phillips

REAL-TIME FORCE CONTROL FOR ADVANCING REAL-TIME HYBRID SIMULATION ......cccovitiiineieneeeeeeseenine 6651
Y. Chae, R. Rabiee, J. Lee, M. Park, C.-Y. Kim

AN INTEGRATED DISCERET-TIME COMPENSATOR FOR REAL-TIME HYBRID SIMULATION ......cccccoviininiini s 6662
S. Hayati, W. Song

SEISMIC ASSESSMENT OF A TIMBER-STEEL STRUCTURE USING HYBRID SIMULATION ......ccooeivinineireereceeeeines 6669

S. Miller, J. Woods, J. Erochko, D. Lau
EXPERIMENTAL HYBRID SIMULATION OF THE 3D SEISMIC RESPONSE OF A REINFORCED

CONCRETE SHEAR WALLL ...ttt 000800 R et e R bttt e bbbt s r s 6680
Y. Mechmachi, N. Bouaanani

MATERIAL LAW TO SIMULATE THE NONLINEAR CYCLIC BEHAVIOR OF INFILLED RC FRAMES..........ccccccvvinenn. 6691
S. Yousefianmoghadam, A. Stavridis

A POTENTIAL PROBLEM IN ESTIMATING THE DRIFT RESPONSE OF LONG-PERIOD STRUCTURES. ...........cooeuenene. 6701
S. Pujol, A. Irfanoglu, P. Gulkan, T. Heaton, M. Sozen, L. Laughery

COLLAPSE ASSESSMENT OF DUCTILE COUPLED WALLS......ooiitiitii et 6710

N. Tauberg, K. Kolozvari, J. Wallace
BEYOND VERIFICATION AND TOWARDS THE DESIGN OF SLENDER CORE-ONLY STRUCTURES

L0 ] N I TSRS 6720
D. Shook, M. Sarkisian, E. Long, F. Ranaudo, S. Walker, R. Golesorkhi
NONLINEAR DYNAMIC SEISMIC EVALUATION OF A PRE-CODE CONCRETE SHEAR WALL TOWER..........ccccvcvne. 6730

C. Fusco, Y. Huang

COMPARISON OF SEISMIC PERFORMANCE & RECOVERY METRICS FOR A 1970S VS MODERN TALL

STEEL MOMENT FRAME BUILDING ..ottt ettt ettt sbe b b s besbe e bt assessese e s et e b e saesbeebease et e ebaeneenbebesbeaneaseens 6741
C. Hutt, T. Rossetto, I. Almufti, G. Deierlein

SEISMIC PERFORMANCE OF TALL CONCRETE SPECIAL MOMENT FRAMES WITH HIGH-STRENGTH

REINFORCEMENT ...ttt sttt ta et b a4 etes4e 4 e e 4e s 4eebeebeese a8 s ese e e a4 e s b e es e b e e bt e b e e b e e R e e Rees b e s b e b e et e beebeebe e b e ebeane e s b ene e s e benbesnenbaas 6752
D. To, D. Sokoli, J. Moehle, W. Ghannoum

EFFECTS OF IRREGULAR LOADING ON SAND RESPONSES BEFORE AND AFTER LIQUEFACTION

INTTHATION ..ottt ettt ettt et st ese st ese e s es e e b es s et e s s ebeseeae s ese s ehe et es et e s s ebe s ebe s eb e b et et e s e b eseeaeseebesseben s et e b ebe s eneseeneereneebenes 6763
W. Kwan, J. Huaz
MITIGATION OF LIQUEFACTION BENEATH EXISTING FACILITIES USING DENITRIFICATION .....ccooovvivirieiiieenins 6768

E. Kavazanjian, S. O'Donnell, B. Rittmann, N. Hamdan, C. Hall, L. Paassen
EFFICIENCY, SUFFICIENCY, AND PREDICTABILITY OF INTENSITY MEASURES FOR PREDICTING

THE CONSEQUENCES OF LIQUEFACTION ON BUILDINGS .......ocotiiitiiiiiisesse sttt snenasnenes 6778
Z. Bullock, S. Dashti, A. Liel, K. Porter, Z. Karimi
BACK ANALYSES OF STONE CANYON DAM FOR THE 1994 NORTHRIDGE EARTHQUAKE .......ccccooeiviineireieenieenins 6789

E. Dawson, P. Somerville, A. Skarlatoudis, N. Nesarajah, J. Hu, F. Tatone

LIQUEFACTION EFFECTS AT CENTREPORT WELLINGTON DUE TO THE 2016 KAIKOURA

EARTHQUAKE ..ottt etttk 4 e84 st b st e bRk e b e e a8t A e e Rt e84 e bRt b e e R A e e Rt A e b b e b e b e s e b et e s et et et et et et e benennene 6800
J. Bray, M. Cubrinovski, C. Torre, E. Stocks, T. Krall

CASE STUDY OF LIQUEFACTION SUSCEPTIBILITY FROM FIELD PERFORMANCE OF HYDRAULIC

D. Kwak, P. Zimmaro, S. Nakai, T. Sekiguchi, J. Stewart

MULTI-NODE GRADIENT INELASTIC ELEMENT FORMULATION FOR STRUCTURAL COLLAPSE

111 2N I L OSSOSO 6821
M. Salehi, P. Sideris

A UNIFIED NONLINEAR STRUCTURAL ANALYSIS FRAMEWORK BASED ON A DEGRADING

HYSTERETIC BEAM ELEMENT IMODEL ....coiiiiiiiciieiieese ettt st ettt st et sttt et ane s 6826
M. Amir, K. Papakonstantinou, G. Warn

COMPUTATIONAL SIMULATION OF RC BEAM-TO-COLUMN CONNECTIONS UNDER EARTHQUAKE

@ B ] 1\ OSSPSR PSRPROO 6837
C. Xing, I. Koutromanos, R. Leon, M. Moharrami

NUMERICAL PREDICTION OF THE IN-PLANE CYCLIC BEHAVIOR OF REINFORCED CONCRETE

SHEAR WALLLS ...ttt e etk ke ke e 0 e bbb b E R 04 bt e E e e Rt E e bR e b e R e e b et e b e Rt e b et b et b e st e ne st e n e st ne et enes 6848
G. Faraone, L. Moschetti, T. Hutchinson

COLLAPSE SIMULATION OF RC COLUMNS UNDER BIAXIAL CYCLIC LOADING ....ccccoceiiiinesestet e 6859
A. Lucchini, M. Scott, P. Franchin

PERFORMANCE OF AGED REINFORCED CONCRETE COLUMNS UNDER LATERAL LOADING ......c.cccocevvvvieniiriaen 6864
A. Jain, B. Gencturk

ANALYTICAL INVESTIGATION OFOFFSET GEOMETRIES IN STEEL STRONGBACK BRACED FRAMES................... 6875

B. Simpson, S. Mahin

MODELING SENSITIVITY ANALYSIS OF CONCENTRICALLY BRACED FRAMES UNDER SHORT AND

LONG DURATION GROUND MOTIONS ..ottt st sttt be st st e bt et e be b e be st ase e s se e ebensebenbenennens 6885
A. Hammad, M. Moustafa

INELASTIC SYSTEM BEHAVIOR OF BUCKLING-RESTRAINED BRACED FRAMES AT MODERATE AND

LARGE DRIFTS .ottt ettt ettt sttt e e s et e s 4e b e e se e 4 e et e e bt ese et s ess e e e b e st e sa e b e e beebeeR e ek e e st e s b es s e s e be b e eseebeebeebeenaesseseens e benbesnenraas 6896
K. Palmer, C. Roeder, D. Lehman



FAILURE MODES OF STARRED ANGLE BRACES. .........c oottt sttt st esbasaesbesteebaanaasaenaeaebensesaesrans 6907
R. Herrera, F. Claverie, R. Guerrero

ANALYTICAL AND EXPERIMENTAL STUDY ON STEEL BRACES WITH STRONGER MIDDLE LENGTH

TREATED BY INDUCTION HARDENING.......cooitiiiieie ettt ettt ettt st be s aesbeetaeseessess e st et et e ssesaesbeebeaseabaesseneensessensesaeataans 6917
K. Skalomenos, M. Kurata, Y. Fukutomi, M. Nishiyama
VERTICAL SEISMIC DEMANDS ON STEEL COLUMNS IN BUCKLING-RESTRAINED BRACED FRAMES ............c....... 6928

H. Wu, J. Marshall, B. Saxey

PERFORMANCE EVALUATION OF PEDESTRIAN NAVIGATION ALGORITHMS FOR CITY

EVACUATION MODELING ..ottt h bbb e st et b e h bt b e e h e e bbb e bbbt eb et e bt e e b e st e b nennen 6939
F. Haghpanah, J. Mitrani-Reiser, B. Schafer

QUANTIFYING THE POST-EARTHQUAKE DOWNTIME INDUCED BY CORDONS AROUND DAMAGED

TALL BUILDINGS. ...ttt sttt sttt e 4 a4 e be s 4e s be s be e 4e e b e a8t e st e s s e s b e s e 44 e e be o4 e A4 e e b4 e b e e R e e R b e se e e b e b e e b e oA e e b e e be e b e e bt e b e ene et enbenbenbenbe e 6950
A. Hulsey, G. Deierlein, J. Baker

ASSESSING, CODING AND MARKING OF HIGHWAY STRUCTURES IN EMERGENCY SITUATIONS.......cccocvveivreenns 6955
M. Veletzos, M. Olsen, A. Barbosa, P. Burns, Z. Chen, G. Roe, K. Tabrizi

CROWD-SOURCED REMOTE ASSESSMENTS OF REGIONAL-SCALE POST-DISASTER DAMAGE ........cccoooviniinnnnne 6966

S. Loos, K. Barns, G. Bhattacharjee, R. Soden, B. Herfort, M. Eckle, C. Giovando, B. Girardot, K. Saito, G. Deierlein, A.
Kiremidjian, J. Baker, D. Lallemant

DEEP RESIDUAL NETWORK WITH TRANSFER LEARNING FOR IMAGEBASED STRUCTURAL

DAMAGE RECOGNITION ..ottt e ste e sesesseseetessetesesessesessese st a8 e e beseebes s aseneese s ebe st et e et es e e be e aseneese s ebesesenbenennens 6971
Y. Gao, K. Li, K. Mosalam, S. Gunay

DRONE AND IMAGING VIRTUAL TOOLS FOR EARTHQUAKE RECONNAISSANCE 2016 MUISNE,

ECUADOR EARTHQUAKE ...ttt ettt ettt be s 4e bt esess e st e a8 2k e st e s e e b et e b s e be s e b e et e s et et e se e ese s et ensetenbenennens 6982
S. Nikolaou, G. Diaz-Fanas, T. Vaxevanis, J. Mezher

ASSURING SEISMIC RESILIENCE FOR THE LOS ANGELES WATER SYSTEM ..ot 6994
C. Davis

COMPLYING WITH THE OREGON RESILIENCE PLAN — CASE STUDY OF THE PORTLAND, OREGON

WATER SUPPLY SYSTEM ...ttt sttt sttt a1ttt et e b e bess e s 4esbease s 4 e ek e eseea s a8 s eseess e s b e st et e et e beeseeheebeeseentessessee e bensennenaeatens 7005

A. Nisar, R. Nelson, V. Calugaru, C. Hitchcock, T. O'Rourke, C. Scawthorn, M. Greenfield
DETERMINING WATER DISTRIBUTION SYSTEM PIPE REPLACEMENT GIVEN RANDOM DEFECTS -

CASE STUDY OF SAN FRANCISCO’S AUXILIARY WATER SUPPLY SYSTEM....cccocoitiiiiiiniinene et 7016
C. Scawthorn, D. Myerson, D. York, E. Ling

WILL THE SAN FRANCISCO EAST BAY WATER SUPPLY GO HAYWIRE? ..ottt e 7027
K. Porter

INTEGRATED SEISMIC RESILIENCE STRATEGY FOR THE METROPOLITAN WATER DISTRICT OF

SOUTHERN CALIFORNIA ...ttt sttt e s 4e ke bt a1t a8t e se e s e s s e s b e be 14 e e ke a4 e a8 e e b2 e bt e s s e s e e Re e b e At e b e e benbeebeabeabenbeeneebenbenbenbenba e 7038
D. Clark, G. Lamare

MULTI-AGENCY SEISMIC RESILIENCE WATER SUPPLY TASK FORCE .......ccccooiiiiiiiiiitniet et 7049
D. Clark, C. Davis, D. Rennie

EXPECTED SEISMIC PERFORMANCE OF NEW CODE CONFORMING BUILDINGS........ccccoceitiiiiiineieneeeeeseenine 7055
R. Hamburger

IMPROVED SEISMIC DESIGN OF NONSTRUCTURAL COMPONENTS AND SYSTEMS (ATC-120).....ccccccevureeninrriririeenens 7056
M. Phipps, B. Lizundia, R. Pekelnecky, J. Gillengerten, S. Schiff

SOLUTIONS TO THE SHORT-PERIOD BUILDING PERFORMANCE PARADOX ......ccotiiieiieiieniseeeesieesieesieeseessseassenes 7057

C. Kircher, W. Pang, E. Ziaei, A. Filiatrault, J. Heintz

VULNERABILITY BASED SEISMIC ASSESSMENT AND RETROFIT OF ONE- AND TWO-FAMILY

DWELLINGS (ATC-110 PROJECT) ...tiitiirietiieteie ittt sttt bbb 0 54 b st s 108 h et s 0 bbbt bbb bbbt n e b s s 7069
C. Blaney, V. Bourcier, K. Cobeen, A. Filiatrault, D. Welch, M. Stoner, W. Pang, T. Vincent

DEVELOPING A SUSTAINABLE APPROACH TO TEACHING SCHOOL SAFETY AND ADVOCACY IN

THE CLASSROOM ...ttt ettt ettt s b s s £ 8 h a8 eh 6488 E e E e £ 84 E b bR e R e £ e 8 e R h R £ 8 E e R b h e R e e R bbb e st bbb e bt s e b e b s enea 7080
L. Einde, H. Tremayne

SEISMIC RISK ASSESSMENT AND EDUCATIONAL OUTREACH FOR SCHOOLS IN CENTRAL

WVASHINGTON ..ottt ettt sttt e et e b et e s e se e st se e st et a8t e ke s ek e e R e Ae e Rt A e a8t s e b e b e R e e R e e R e Ae e R e e e b e e e R e b e st et ene s s e e ebeneebeneebesenennene 7082
A. Sen, R. Cakir, N. Marafi

TEACHING SCHOOL SAFETY AND ADVOCACY IN THE CLASSROOM.......cccotitiiiieieieieie ettt 7087
B. Simpson, L. Einde, T. Anagnos, A. Sen, A. Martin, Z. Saiyed, H. Yin

INNOVATIONS OF THE HAYWIRED SCENARIO ......coiititiiet ettt b et sae s ba b besbeebe e e e tenseseenbenbe e 7097
A. Wein

BASIC RESEARCH FROM THE HAYWIRED SCENARIO TO BETTER INFORM RESILIENCE PLANS.......cccccvveivieienine 7099
K. Porter

FIRE FOLLOWING THE My, 7.05 HAYWIRED EARTHQUAKE SCENARIO ....c.ooiiiiirieie et 7110

C. Scawthorn

THE HAYWIRED SCENARIO; HOW CAN THE SAN FRANCISCO BAY REGION BOUNCE BACK
[T I I OSSOSO 7122
K. Hudnut, A. Wein, D. Cox, S. Perry, K. Porter, L. Johnson, J. Strauss

THE ROLE OF SPECTRAL SHAPE AND PULSE PERIOD FOR RECORD SELECTION IN THE NEAR

M. Kohrangi, D. Vamvatsikos, P. Bazzurro



ACCOUTING FOR DEMAND VARIABILITY OF BRACED FRAMES WITH A COMBINED INTENSITY

N. Marafi, T. Li, A. Sen, J. Berman, M. Eberhard, D. Lehman, C. Roeder
VISUALIZING THE DEMAND AND CAPACITY FACTOR DESIGN (DCFD) FORMAT FOR SAFETY-

[0 1 =@ 1 1 N[ RS SSSS 7142
F. Jalayer

IMPROVED APPROACH TO ESTIMATE THE PROBABILITY OF COLLAPSE OF STRUCTURES DURING

Ly I [0 1 Y TSRS 7153

E. Miranda, H. Davalos

QUANTIFYING IMPROVEMENTS IN SEISMIC PERFORMANCE POSSIBLE THROUGH RETROFIT OF

O A 1Y OSSPSR 7163
C. Harrington, A. Liel

HIGH-STRENGTH C-SMFS: SEISMIC DESIGN, MODELING, ANALYSIS, AND PERFORMANCE

LY 0 7N I O TSRS 7174
Z. Lai, A. Varma
ON THE SEISMIC BEHAVIOR OF CONCRETE-FILLED COMPOSITE PLATE SHEAR WALLS .......cccooiiiiieeeecee, 7185

A. Wang, J. Seo, S. Shafaei, A. Varma, R. Klemencic

RAPID RISK ASSESSMENT OF BUCKLING RESTRAINED BRACED FRAMES, WITH FOCUS ON

RESIDUAL DRIFTS ..ottt ettt b et e s 2e b e s 4e s 4e et e e bt e se a8 s e se e e a4 e s s e es e b e e be e b e e R e e R e e R e es b e s b e b e be e beebeebe e b e ebeeneesbenee s e benbennenbaas 7196
E. Almeter, K. Wade, C. Haselton, B. Saxey

APPLICATION OF DISPROPORTIONATE COLLAPSE DESIGN PROVISIONS TO AID IN THE

PERFORMANCE-BASED DESIGN OF BUILDINGS SUBJECTED TO EARTHQUAKE LOADING........ccccovvininenienees 7206
C. Jones, A. McKay
COLLAPSE ANALYSIS OF STAGGERED STEEL PLATE SHEAR WALL SYSTEMS.......coiiiiec e 7217

A. Verma, D. Sahoo

IDENTIFYING CRITICAL LOCATIONS FOR CONNECTION DUCTILITY IN STEEL MOMENT

RESISTING FRAMIES ...ttt sttt ettt ettt s ae s e st ese a2 a8 e et es s e 8e s se s e s ese e e e Re e e a8 et e R e b e s e e R e e e se s e R et et e e b e s e be s e ese st ebe s ebeneetenbenennens 7227
P. Steneker, L. Wiebe, A. Filiatrault

NOVEL DIGITAL IMAGE CORRELATION INSTRUMENTATION FOR LARGE-SCALE SHAKE TABLE

L= I TSSOSO TSP TSSOSO PO TP TP PP PEUPUPTPSTPPPRPPO 7238
L. Ngeljaratan, M. Moustafa
EFFECT OF LATERAL LOADING PROTOCOLS ON SEISMIC PERFORMANCE OF RC COLUMNS ... 7249

A. Nojavan, A. Schultz, S.-H. Chao

VOLUME 12

EXPERIMENTAL INVESTIGATION ON ULTIMATE DRIFT CAPACITY OF RC BEAMS UNDER CYCLIC

@ B ] 1\ OO TTPREPSRRSOP SRR 7260
S. Trivedi, N. Kurita, Y. Yoshida, H. Shiohara, S. Tajiri

FLEXURAL COMPRESSION CAPACITY OF THIN REINFORCED CONCRETE STRUCTURAL WALLS ......c.ccccoovivrene 7271
C. Segura, C. Arteta, G. Araujo, J. Wallace

DAMAGE RESILIENT SHEAR WALL STRUCTURES DETAILED WITH INNOVATIVE MATERIALS ......c.ccoceevvviviennns 7281
M. Kian, C. Noguez

SHAKE TABLE EVALUATION OF SCREEN GRID CORE INSULATED CONCRETE FORM WALLS .......cccoooevivviriinne 7291

A. Mohammed, P. Dusicka

AN EVIDENCE-BASED APPROACH FOR SUPPORTING SCIENTISTS COMMUNICATING EARTHQUAKE

FORECASTS .ottt ettt bbbt e b et ekt e b e b b e s R e Rt e A e st e b e Rt e ke s e b e e R A e e Rt A A e Rt e e R4k R R e e e Rt AE e R A e R e R e R e R e AR et e Rt e Rt e b et e benennen 7302
S. Mcbride, A. Wein, J. Becker, S. Potter, E. Hudson-Doyle

DEVELOPING EARTHQUAKE FORECAST TEMPLATES FOR FAST AND EFFECTIVE

[O1@ 1Y 1Y L6110 ANy I 1 ] OO RSOOSR 7310
S. McBride, A. Michael, A. Wein, J. Hardebeck, J. Becker, S. Potter, S. Perry, M. Page, M. Gerstenberger, N. Field, N. Elst

SCIENTIFIC AND NON-SCIENTIFIC CHALLENGES FOR OPERATIONAL EARTHQUAKE

FORECASTING ...ttt sttt ettt ettt et e s e tesae s beeaes2 e et e e Rt ese e s e ess e e e b e st e es e b e e be e b e e R e e R e e se e st es s et e b e beebe e b e ebeeseeneessessensebensesnenraas 7317
W. Marzocchi, M. Taroni, G. Falcone

TOWARDS INCORPORATION OF SEISMICITY CLUSTERING IN PROBABILISTIC SEISMIC LOSS

LR LY AL L\ OSSOSO 7322
A. Papadopoulos, P. Bazzurro

NONLINEAR BODY WAVES IN THE SHALLOW SUBSURFACE, IMPLICATIONS OF FLOW-LAW

RHEOLOGIES ..ottt sttt ettt ettt e st e s b e te s 2 e beeaes4 e et e e Rt ese e s s ese e e et e s s e et e b e e beebeeR e e R e e se e st es s et et et e ebeeReebeebeenaessesseeebensennenrans 7332
N. Sleep, N. Nakata

SEISMIC PERFORMANCE OF A RETAINING WALL SYSTEM CONSIDERING LIQUEFACTION AND

SCOUR POTENTIAL
D. Tsiaousi, A. Fernandez, J. Kocijan, T. Travasarou

ENERGY DISSIPATION IN EARTHQUAKE SOIL STRUCTURE INTERACTION MODELING AND

STIMIULATION ..ttt ettt sttt s he et e se e st ess e st e ss et e s e sae e b e e bt e 4e a8 s e s e e st e st es s et e eb et e eseeAeeE e e b e enses s ens e s e b e b e eae b e ebeeneeseesseneenbensennenaenbe e 7354
H. Yang, D. McCallen, B. Jeremic

3D NONLINEAR EARTHQUAKE SOIL STRUCTURE INTERACTIONS (ESSI) FOR NUCLEAR POWER

L I A ISR (V] 4 TSP STOR T P 7363
Y. Feng, S. Sinha, H. Yang, H. Wang, D. McCallen, B. Jeremie




MODELLING OF A ROCKING MASONRY WALL WITH UNBONDED POST-TENSIONING SUBJECTED

TO SHAKE-TABLE TESTING ..ottt s bbbt h e R bbbt e bbbt e b e e nren e 7372
D. Kalliontzis, A. Schultz, S. Sritharan

SEISMIC RESPONSE OF STEEL MOMENT FRAME CONSIDERING GRAVITY SYSTEM AND COLUMN

BASE FLEXIBILITY .tttk £ 0 e R0 R bRt e e e R bt bt m bbbt e e s bt nrenenis 7383
P. Torres-Rodas, F. Flores, F. Zareian

CRITICAL STRAIN DEMANDS FOR PERFORMANCE EVALUATION OF HIGH-STRENGTH

REINFORCING BARS ...tttk h s 008 E et e e R bR e e e R bt r bbbt e e s bt nn e enens 7394
D. Sokoli, A. Limantono, G. Hogsett, D. Al-Teraffy, D. To, J. Moehle, W. Ghannoum

ASSESSING SEISMIC SAFETY OF CONCRETE MOMENT FRAMES WITH HIGH STRENGTH

REINFORCING STEEL ...ttt 0 080t 0 R b0 R bttt n bbbt et r bt e e en s 7401
K. Zhong, G. Deierlein

DIAGONALLY-REINFORCED CONCRETE COUPLING BEAMS WITH HIGH-STRENGTH STEEL BARS........ccccccocinnen. 7406
S. Ameen, A. Weber-Kamin, R. Lequesne, A. Lepage

HIGH-STRENGTH STEEL BARS IN T-SHAPED CONCRETE WALLS .....cociiiiteite et 7417
M. Hug, E. Burgos, R. Lequesne, A. Lepage

SEISMIC BEHAVIOR OF 3D ECC BEAMCOLUMN JOINTS IN SPECIAL MOMENT RESISTING FRAMSE .........cccovnna. 7428
F. Hosseini, B. Gencturk, S. Pour

FIBER-BASED MODELING OF REINFORCED HPFRCC HINGE REGIONS..........coiiiiientreeee e 7437

H. Tarig, E. Jampole, M. Bandelt

DEVELOPMENT OF A RESILIENCE MANAGEMENT PLANNING, PREPAREDNESS, RESPONSE AND

RECOVERY TOOL FOR CITIES ...ttt b ke et 14t b e bt b et h £ b et b e bbb st eb et e bt et b et e b enennen 7448
R. Karp, E. Reis, T. McDonald

DEVELOPING A USER-CENTRIC UNDERSTANDING OF POST-DISASTER BUILDING DAMAGE

INFORMATION NEEDS ..ottt st sttt 1 e e 1a e b4 ese e st e st et e s be b e ebeeb e e b e e bt e R e e b s e st e s e s b e beea e e ba ekt e aeebeebeeneebenbesenbanba e 7452
G. Bhattacharjee, K. Barns, S. Loos, D. Lallemant, G. Deierlein, A. Kiremidjian, R. Soden
STATE TRANSPORTATION AGENCIES PARTNER TO DEPLOY AND ENHANCE SHAKECAST ......ccoeivveirereveeeeeeienns 7457

L. Turner, D. Wald, K. Lin, B. Chiou, D. Slosky

DEVELOPMENT OF A DOMESTIC EARTHQUAKE ALERT PROTOCOL COMBINING THE USGS PAGER

AND FEMA HAZUS SYSTEMS ...ttt bbb £ bbb £ b b8t R £ E bbbt bbbt bbbttt ebis 7465
D. Wald, H. Seligson, J. Rozelle, J. Burns, K. Marano, K. Jaiswal, M. Hearne, D. Bausch

IMPACT OF EARTHQUAKE MAGNITUDE ON THE ESTIMATION OF TSUNAMI EVACUATION

CASUALTIES. ...tttk e b £ 4 beh e h £ 464 E b e h 8 £ £ 4 b E s 80 b e h A e A8 e b e b b eE £t e e b b E Rt e bbb bbbt et bt n s 7478
S. Castro, A. Poulos, A. Urrutia, J. Herrera, R. Cienfuegos, J. Llera

POST-EARTHQUAKE COLLAPSE SAFETY OF DAMAGED RC BUILDINGS SUBJECTED TO

AFTERSHOCK HAZARD ... .ottt ettt es 1t 2 bbb 684 b b2 £ 4 b2 h 8 £ E A e e b b e 88 E e e e b e bbb £ bbb bt bbb bt n e b ebn 7489
Z. Muderrisoglu, U. Yazgan

OREGON RESILIENCE PLAN: INNOVATIVE, INTEGRATIVE AND EFFECTIVE ..ot 7500
Y. Wang

SUCCESSFUL IMPLEMENTATION OF SMALLER COMMUNITY RESILIENCE - THE CITY OF SANTA

MONICA, CALIFORNIA .ottt bbb bt E e h b bR £ e 8 E R8s e R bRt e e e e R b b et b bbbt et r bt neerenes 7502
R. Takiguchi

THE SOUTHERN CALIFORNIA STORY; NO LONGER JUST WAITING......ccceiiiiiiiieiesiere ettt 7508
M. Barnard

THE USGS SHAKECAST SYSTEM FOR EARTHQUAKE PLANNING, PREPAREDNESS, RESPONSE AND

RECOVERY .ttt h et bbb b b4 s 44 s o4 1o bR E 8 h 0o h A E e h e s e h £ e H e A e b e e e b€ A e e h e E e b e b e b £ R bbbt eh et b et bbb 7514
C. Kircher

COMMUNICATING A BUILDING’S CONTRIBUTION TO COMMUNITY RESILIENCE.........cccooiiiiiniieceeeeeeeees 7516

C. Poland, E. Reis

THE SCIENCE, ENGINEERING APPLICATIONS, AND POLICY IMPLICATIONS OF SIMULATION-

BASED PSHA ...ttt sttt ettt ettt et £ bR a4 e R e e A e Rt A e R e ek e Rt Re AR A e Rt A e Re AR e R 4R e Rt Re e Ao e e Ao A e R et e R e Re R e R et et et e Re e et e netenbenennen 7521
M. Moschetti, S. Chang, C. Crouse, A. Frankel, R. Graves, H. Puangnak, N. Luco, C. Goulet, S. Rezaeian, A. Shumway, P. Powers,
M. Petersen, S. Callaghan, T. Jordan, K. Milner

USE OF PHYSICS-BASED GROUND MOTION SIMULATIONS IN PBEE.........ccoootiiiiiiiiieeee st 7531
B. Bradley

ROCKING WALLS WITH LEAD EXTRUSION DAMPERS, PROTECT FORMERLY HOMELESS SENIORS

FROM EQ RISKS ... ettt sttt ettt et s 4e b s 4t 44 e e b4 e bt a8t a8 e e st a4 a4 e s b e 44 e A b e o4t e bt A b e e E e e Rt e st e Rt et e A4 e e b e e be e b e e b e e b e e ne e b e e bt et e be b e nbenba s 7532
D. Mar, S. Aher

EVALUATING LIQUEFACTION -INDUCED BUILDING SETTLEMENTS.......ccoit it 7534

J. Bray, J. Macedo
ISSUES WITH APPLYING PERFORMANCEBASED ENGINEERING TO DISTRIBUTED

INFRASTRUCTURE SYSTEMS ...ttt st stttk s 02 a8 e b et e R e e st s e et e b e s et e s et et en e naeneneene et enentenes 7545
J. Baker

SMA RING SPRING SYSTEMS: INNOVATIONS IN SELF-CENTERING STEEL CONNECTION DESIGN.........ccccovevviiennans 7550
W. Wang, J. Ricles, C. Fang. Y. Chen, R. Sause, W. Feng

SHAKE-TABLE TEST ON A LOW-DAMAGE CONCRETE WALL BUILDING: BUILDING DESIGN ......cccccoovvnniiiiniieiiens 7559

Y. Lu, A. Gu, Y. Xiao, R. Henry, K. Elwood, G. Rodgers, Y. Zhou, T. Yang

LARGE-SCALE SHAKE-TABLE TEST ON A LOW-DAMAGE CONCRETE WALL BUILDING:

NUMERICAL MODELING AND ANALYSIS ...ttt h bt e bbbt bbb sb bbb st neneane 7570
Y. Zhou, A. Gu, Y. Lu, Y. Xiao, R. Henry, K. Elwood, G. Rodgers, T. Yang



DEVELOPMENT OF HIGH-PERFORMANCE EARTHQUAKE-RESILIENT TALL BUILDINGS........cccocoiiineieieeneenns 7582
L. Tobber, T. Yang, P. Adebar

DESIGN AND ANALYSIS OF VERTICAL ISOLATION SYSTEM WITH QUASI-ZERO-STIFFNESS

PROPERTY ettt ekttt bbb 44t b e b4 bbb o8 e 4 4o A4t Ao E e e ek s e H e Eeh e A E oA e b e R e e b e R b e b e b e bt A e e bt e e Rt b e bbbt n s 7593
P. Chen, G. Mosqueda, Y. Zhou

A HALF-CENTURY OF INDUCED EARTHQUAKES IN THE LOS ANGELES BASIN? .....ciiiiiiieicrcseseeeeeseeine 7604
S. Hough, R. Bilham, M. Page

ISSUES WITH INCORPORATING INDUCED-SEISMICITY HAZARD MODELS INTO BUILDING CODES............ccccounuun. 7605
N. Luco

RISK ANALYSIS AND RISK MANAGEMENT TOOLS FOR INDUCED SEISMICITY ..ottt 7606
J. Baker, A. Gupta

RESPONSE OF TYPICAL OKLAHOMA BRIDGES TO RECENT EARTHQUAKES ........coiiiiieieieiieseesest et 7611
P. Harvey, K. Muraleetharan, S. Heinrich, 1. Cortez

A FRAMEWORK FOR PERFORMANCE-BASED ANALYTICS DRIVEN DESIGN .....cocoiiiiinicnenneeee e 7618
H. Burton

SEISMIC DESIGN AND BEHAVIOR OF A NEW HIGH-PERFORMANCE STEEL PLATE SHEAR WALL

SYSTEM ettt Rk R e R R R R R R R £ e R R R R R R R R R R SRR e R R R AR R Rt R R n e 7629
X. Qian, A. Astaneh-Asl|

SEISMIC PERFORMANCE OF A SELF-CENTERING STEEL MOMENT FRAME BUILDING........cccocovinmiiniinereceenns 7640

X. Guan, S. Moradi, H. Burton

SEISMIC PERFORMANCE OF CODE- AND PERFORMANCE-BASED HIGH-RISE COUPLED WALL

BUILDINGS. ...ttt sttt ettt e st e st e s e e s 4e b e e 4e s 4 e e b e e bt e he e s s e st e e e b e s s e b e b e e beebe e R e e R e e Re e s b es b e st e b e b e ebeeb e e b e e bt ene e s b ese e e et enbenbenba s 7650
K. Kolozvari, V. Terzic, R. Miller, D. Saldana

COMPARING THE PERFORMANCES OF FRAMED BUILDINGS EQUIPPED WITH DIFFERENT

DAMPERS CONFIGURATIONS ...ttt sttt a4ttt seeseese a4 a4 et e s4 e s beebeabe e b e e Re e s e e s b es s e st et et e ebeebe ek e ebeeneesbess et e bebesnenbaas 7661
M. Palermo, V. Laghi, S. Silvestri, G. Gasparini, T. Trombetti

PERFORMANCE OF DOWEL TYPE PANEL-TO-FOUNDATION CONNECTIONS IN SLENDER

CONCRETE PRECAST PANELS . ...ttt sttt taesa a1t et s a1t e s 4 e bes4es4e s b e a4t e he a8 e e st e s e et e s b e na e et e beebe ek e e be e st enben b et e saesbentenrs 7671
L. Hogan, R. Henry, J. Hashemi, J. Ingham

BASIN AMPLIFICATION FACTORS FOR CASCADIA ESTIMATED FROM THE 2011 TOHOKU, JAPAN

EARTHQUAKE ...tttk ek b b h s 4o s £ 4 s ke s b8 b e h A Eeh e e b bR e b e e e b A e e bt e e bt b e b e b e bbb et eb et e bt e b et et et ebennen 7682
A. Skarlatoudis, P. Somerville, M. Hosseini

INVESTIGATION OF SITE EFFECTS IN KATHMANDU BASIN FROM ARRAY MICROTREMOR

OBSERVATIONS ...ttt st sttt ettt e e a4 et e s 4e s be e be e b e eb e et e e be e s s a8 s es s e s e s b e s e oA e e b e e b e e Re e R e e Rt e s e et e s b e s e e b e e ke ebe e b e e beebeenee s b e e e nbebensents 7693
N. Poovarodom, D. Chamlagain, A. Jirasakjamroonsri, P. Warnitchai

SHEAR-WAVE VELOCITY ANALYSIS BY SURFACE-WAVE METHODS IN THE BOSTON AREA ..ot 7703
S. Liu, J. Ebel, A. Urzua, V. Murphy

VIBRATIONAL TESTS OF HOODOOS NEAR LOS ALAMOS, NM ..ottt senennens 7714

F. Meng, K. Stokoe, R. Lee, J. Roberts

ASSESSMENT OF GROUND MOTION SELECTION AND SCALING METHODS FOR RESPONSE HISTORY

ANALYSES OF MID-RISE SYMMETRIC-PLAN BUILDINGS.........ccoitieiiiriet sttt ssenennens 7725
J. Reyes, N. Kwong, J. Acosta

LOS CARAS ISOLATED BRIDGE IN THE 2016 MUISNE ECUADOR EARTHQUAKE: BEHAVIOR OF

PIERS AND DEEP PILE FOUNDATIONS . ..ottt sttt ettt e sese s sse s stese et es e ebe s et ne e s st e s et etesbesenbe e aneneenenten 7736
M. Romo, P. Caiza, F. Beltran, S. Nikolaou, G. Diaz-Fanas, E. Morales-Moncayo, P. Mosquera

SEISMIC DISPLACEMENTS IN THE ASO CALDERA DEPRESSION ZONE, 2016 M7 KUMAMOTO, JAPAN

EARTHQUAKE ..ottt etttk a8 s 4 e84 o8tk s ke b e R A e e Rt e b4k R e b e e R A e e Rt A e b et e b e b e st b et e s et e b et et et eb et enennen 7747
R. Kayen, K. Franke, S. Dashti, N. Oettle, K. Cheng, G. Louis-Kayen, R. Sitar, N. Louis-Kayen
GROUND MOTION CHARACTERISTICS OF THE 2016 CENTRAL ITALY EARTHQUAKE SEQUENCE.........c..cccovvnnnne. 7758

P. Zimmaro, G. Scasserra, T. Kishida, G. Tropeano, J. Stewart

INFLUENCE OF GROUND MOTION ON PERFORMANCE OF RC INFILL FRAMES IN THE 2016

ECUADOR EARTHQUAKKE ...ttt sttt ettt st be bt s 4eabe bt e st e s e st a4 e be b e eb e s be e bt e b e e b e e bt e Rt e st es b e nb e e be ke ebeebeeb e e bt ane e st e s e e nbebebenbenbaas 7764
A. Schultz, A. Haro, M. Liu, A. Monzon, H. Monzon, F. Lanning, A. Tola

SOIL-STRUCTURE FAILURE MECHANISMS AT TWO BRIDGES IN THE 2016, MUISNE ECUADOR

EARTHQUALE ...ttt ettt ettt e e s 4e b e e 4e e 4 e e bt e bt o8t e s e e st e e a4 e st e e4 e b e e ke e b e b e e R e e R e e st e s b e b e be e beebe e b e e bt ebeane e st ese et e benbenbenbaan 7773
M. Romo, E. Moncayo, S. Nikolaou, G. Diaz-Fanas, A. Whittaker, F. Erazo, R. Azua, A. Saa, R. Cadena, P. Mosquera

STRUCTURE-FROM-MOTION BASED 3D MAPPING OF LANDSLIDES & FAULT RUPTURE SITES

DURING 2016 KAIKOURA EARTHQUAKE RECONNAISSANCE ......cooiiiiiieieite ettt sttt st a st s sseseans 7784
D. Zekkos, J. Manousakis, A. Athanasopoulos-Zekkos, M. Clark, L. Knoper, C. Massey, G. Archibald, W. Greenwood, M.
Hemphill-Haley, E. Rathje, N. Litchfield, W. Medwedeff, R. Dissen, J. Kearse, W. Ries, P. Villamor, R. Langridge

OWNER BENEFITS FROM SMARTER BUILDING DESIGN USING VOLUNTARY PERFORMANCE-BASED

ENGINEERING ..ottt sttt ettt e et s 2 e st st e st ek e s e £ e e b e s e a8t A e e Rt e e e R4k e Rt Ee e e Rt ne e st A e e R et e b e b e s e nbe st ase e ese e ebeneebentenenaens 7795
S. Islam, M. Skokan, T. Bouquet
DYNAMIC TESTING OF MULTI-STORY ROCKING CROSS LAMINATED TIMBER WALLS........ccccoeiveiiieeeecee e 7800

S. Wichman, J. Berman, S. Pei, J. Lindt, A. Barbosa, J. Dolan, E. McDonnell, R. Zimmerman

CASE STUDY - DESIGNING ROOFTOP TOWER STRUCTURE FOR REDUCED DAMAGE DUE TO

SEISMIC GROUND MOTIONS - IMPLEMENTATION OF A PARAMETRIC STUDY ....cooiiiiiieiecte et 7805
J. Chappell, C. Wilkinson



COLLAPSE ASSESSMENT OF A CHILEAN CODE-CONFORMING REINFORCED CONCRETE OFFICE
BUILDING ...ttt ettt etttk ek e s e st e 2 e st e e a8t ek e st be R e Ao a8t A e e Rt ee e 82 e A e Rt b e e e R A e e R A A e R et e b e b e s e b et et et e se e et e s ebentenenaens 7814
G. Araya-Letelier, P. Parra, D. Lopez-Garcia, A. Garcia-Valdes, G. Candia, R. Lagos

COLLAPSE ASSESSMENT OF VULNERABLE REINFORCED CONCRETE STRUCTURES UNDER

EARTHQUAKES ... ovvooeeeeeeeee oo eseeeeeeseseseesseeeasessseeesssesesesesssseseessss s e s e s eseseeeseseeses e eses e ee et eee s e eres e eeessese e s eneseeeesseeeseseeeeeseesereeon 7825
C. Song, S. Pujol
TORSIONAL IRREGULARITY AS A COLLAPSE INDICATOR FOR OLDER CONCRETE BUILDINGS ...vveveverevrreenines 7836

T. Marcilla, A. Liel
AN INNOVATIVE SELF-CENTERING CONNECTION FOR CIRCULAR CONCRETE FILLED STEEL

TUBES ...ttt b ke h e E R e SR bR h R R R £ SR £ R b £ bR e R e £ h e £ e h e R e Rk e b e R R e R e E e e R e bR b e b bttt e st n e b nes 7846
Y. Gao, R. Leon

REPAIRABLE PRECAST MOMENTRESISTING BUILDINGS .......ocooiiiiiiiiet ettt 7857
A. Boudaga, M. Tazarv

INNOVATIVE LATERAL SYSTEM WITH MECHANICAL FUSES AND STRONGBACK FRAMES.......cccccoiiiiiinnneciee 7866

J. Hunt, J. Osteraas, G. Luth

AN INERTIAL FORCE-LIMITING FLOOR ANCHORAGE SYSTEM FOR LOW-DAMAGE BUILDING

TR L O 0 1 PSSRSO 7877
Z. Zhang, A. Nema, G. Guerrini, U. Shakya, G. Tsampras, R. Fleischman, J. Restrepo, R. Sause, D. Zhang, J. Maffei, D. Mar, G.
Monti

EXPERIMENTAL STUDY OF CONNECTION BETWEEN FLOOR SYSTEM AND LATERAL FORCE

RESISTING SYSTEM ...ttt st b 4e s 4 e e be e bt e st e st e st e e et e s b e eb e be ekt e b e e b e e bt e bt e st e st e b e be b e ebeebe e b e ebeane e s e e st et e benbenbenbaas 7888
G. Tsampras, R. Sause, R. Fleischman, J. Restrepo, Z. Zhang, U. Shakya, D. Zhang, J. Maffei, D. Mar

IMPROVEMENT OF THE CYCLIC BENDING BEHAVIOR OF HSS MEMBERS THROUGH FOAM FILL......ccc.cccovevvvvnnene. 7898
C. Carreras, L. Alfaro, D. Wei, J. McCormick

Author Index





