Structural Engineering International

Journal of the

International Association for Bridge and Structural Engineering

Contents 2006 (Volume 16)

Editorials No./Page
Challenges for Tomorrow’s Civil ENgIineers, R. Geier, AUSIFIA ...........ccuvueurueeurueeiriieieinieiinietnietsietseetsseesaeseeseseseneenensens 1/5
Digital Archive for Structural Projects, Y. FUJIRO, JAPAN.........ccooeouvueiiriiiiiiiiieieieteetee ettt et 2/87
The Role of Structural Engineers in the Future Society, S.-P. CAang, KOTeq .............cccoccveereerveneceneineeneenenenneene 3/193
How does TABSE relate to “GlobaliSAtion”?, M. A. HIFE ....ccueeeeeeeeeeeeeeeeeee e eeeeeeeeee e eeeteeeeeeeeeeaeeeevaeeeeseeeeesaeseeneeeereeeenns 4/279

Structures Worldwide

Structures in Hungary

Structures in Hungary: An Introduction, L. Dunai, HURGATY ......cccccveeureeirenieinieinieinietnietneetseesesseessessesesesensesensenes 1/6
Stephaneum, Pazmany Peter Catholic University, L. POngor, HUNGATY ..........cccocuveireireineinieinietsietsiesisiense s 1/6
Papp Laszlo Sportarena, Budapest, A. Peczely, HURGATY ...........cccccuiiviiiiuiiiiiniiiiiiiinicciiieet e 1/9
City Sports Hall, Szombathely, S. Piftter; HUNGATY ........ccvuvueuirieirieirieirieieieeieiesteie ettt ettt sttt sens 1/11
National Concert Hall in the Palace of Arts, Budapest, L Gonda, HURGATY ...........cccccveeerenereneineineineeneenenenienene 1/15
Millennium Cultural Centre, Budapest, Z. Bencze, G. Kadar, G. Liptovszky, B. Vizler, HURGary ..........ccccvvevvvenennencne. 1/18
Electrolysis-Hall, Borsodchem, Kazincbarcika, J. Visontai, A. Reicher, K. Fazekas, HUNGAFY ............ccccccoeeumerenvcrunnennn. 1/21
Reconstruction of an Office Building, Roosevelt Square, Budapest, J. Almasi, B. Nemes, Hungary ............cccccecvveue.. 1/24
Korong Prestressed Extradosed Bridge, J. Becze, J. Bart@, HUNGATY .........cc.ccoueereinecineninirineneeeneeeneeeneeesseessesessenene 1/28
Dunaujvaros Danube Bridge: Construction, Design and Research, A. Horvath, L. Dunai, Z. Nagy, Hungary ........... 1/31
Koroshegy Viaduct, L. Matyassy, M. PaloSSY, HURGATY ...........cccocerevurenieenieinieinietnietnresesieee e esee et ssesessesene 1/36
Estacio Bascule Bridge, Spain, M. A. Astiz, J. Manterola, J. Fernandez-Revenga, SPAiN...............cceccveeereeeenecencnenneenne 2/88
Croydon Centrale, UK, E. M. Bergbaum, J. A. Austing A. Pavic, UK ........c..cccococvivminninnineeneeseeeietsieteie s 2/91
Runyang Suspension Bridge over the Yangtze River, L. Ji, J. Zhong, CRING ..........c.covevevenieeneincincinicinceeeeeeenes 3/194
Salto del Carnero Railway Bridge, Saragossa, Spain, P. Tanner, J. L. Bellod, Spain...............cccccccveovecncnnennennennne 3/200

Aluminium in Structural Engineering

The Bridge of Aspiration, Covent Garden, London, UK, I. Firth, J. Bonnett, UK ............cccccoevevervunvnveninvenceneneneneennes 4/345
Aluminium Structures in Refurbishment: Case of the Real Ferdinando Bridge on Garigliano River,
F M. MAZZOLARE, TEALY ...ttt ettt bbbttt e h bbb sttt et b et eaen 4/352

Schwansbell Bridge celebrating 50th Birthday, W. Mader, A. Pieper, GErmany .............cccccceveeeeercerenenieneneseneneeneneens 4/356



Aluminium Stair and Lift Load-Bearing Core of the Barcelona Airport Tower,

M. Eugenio, G. C. GIUIIARL, THALY ............cooouevueviiiiniiiiiiiiiiieiete ettt ettt ettt ettt et ettt st b b sb e e b s e enten 4/360
Reports
C. Gentile, A. Gennari-Santori, Italy
Dynamic Testing and Modeling of a 30-years’ old Cable-Stayed Bridge.......c..covevueruerienienienienienieiiieneneeerencseeeeenen 1/39
M. Vill, E. M. Eichinger, J. Kollegger, Austria
Assessment of Damaged Post-Tensioning TENAOMS. ......c..ciieriiiieieeeteeeee sttt ettt bbbt saeeen 1/44
A. C. G. M. Andre, P. A. R. Pacheco, A. Adao da Fonseca, Portugal
Experimental Study of a Launching Gantry Reduced Scale Model strengthened with Organic Prestressing............ 1/49
J. Deng, X. Shao, L. Li, S. Cai, China
Experimental Research on the Creep Behavior of Twice Prestressed Concrete Beam.........ccccoveeeciiiniccininiccinnnn, 1/53

J. Radnic, L. Markota, A. Harapin, Croatia
Numerical Model for Crack Width Calculation in Concrete EIEMENTS .......coouiiviiiiiiciiiiiceeeeceeeeeeee et 1/59

J. Thomas, A. Ramaswamy, India
Shear and Flexure Analysis of Prestressed Concrete T-Beams containing Steel Fibers over Partial

OF FULL DEPTR ...ttt b bt b e st et b et et et et et e st e st e st e bt e bt e bt sbe et e b e sbenbebesententen 1/66
J. A. Sobrino, Spain
Stainless Steel Road Bridge in MENOTCa, SPAIN ....cc.cvrueirierieiirieiinieiireeitnteetnteetneetetestesesese et sesessesessesesseseeseseeseneenensenen 2/96
M. W. Braestrup, Denmark
Marine Pipeline TeChNOIOZY ........ccciiiiiiiiiiiiiiic bbb 3/204
P. Maydl, Austria
Structural Sustainability — the Fourth DImension? ..ottt 3/268

Robustness in Structural Engineering

M. Faber, Switzerland

Robustness of Structures: AN INTIOAUCHION .......ccvieieiiieieiieiereeeseee sttt ste st e e e e e e sseeseessesseessesseessesnsensesnsensens 2/101
M. A. Maes, K. E. Fritzsons, Canada, S. Glowienka, Germany

Structural Robustness in the Light of Risk and Consequence ANalysis.......cc.cocceeieririerenenienienieeeieieeeesesie e 2/101
D. V. Val, Israel, E. G. Val, Russian Federation

RODUSINESS Of FTamE STITUCTUIES ....ecuviiieiieiieiececie ettt ettt e e s te e e e s reesaeeseesaeess e seessessasssesseessaseessesseensesseensenses 2/108

U. Starossek, Germany

Progressive Collapse of Structures: Nomenclature and Procedures ............ccccoovieieiniiiiininiiciinccceieceeeeeeeeeens 2/113
J. W. Smith, UK

Structural Robustness Analysis and the Fast Fracture Analogy ......c.ccccooeieiririnininincccceeeeteeeesesiesie e 2/118
J. Agarwal, J. England, D. Blockley, UK

Vulnerability ANalySis Of STIUCTUTES. ....co.tiiiiiiiietireetet ettt ettt ettt et ettt e bt e bt e bt st e e b e sbe st et e benseneen 2/124
A. G. Vlassis, B. A. Izzuddin, A. Y. Elghazouli, D. A. Nethercot, UK

Design Oriented Approach for Progressive Collapse Assessment of Steel Framed Buildings...........ccociiiiiiiins 2/129
A. Wada, K. Ohi, H. Suzuki, M. Kohno, Y. Sakumoto, Japan

A Study on the Collapse Control Design Method for High-Rise Steel Buildings .........cccoeeevevineninenneneenecneeneenn 2/137
S. Lamont, USA, B. Lane, A. Jowsey, J. Torerro, A. Usmani, G. Flint, UK

Innovative Structural Engineering for Tall Buildings in FIT€ ........cccccueviiiiiiiininininccccctceteeeeseeese e 2/142
E. Omer, B. A. Izzuddin, A. Y. Elghazouli, UK

Failure Assessment of Simply Supported Floor Slabs under Elevated Temperature..........cccceceeeeerenenenenenieneneneenes 2/148
L. Vakar, E. Kool, J. van Wolfswinkel, The Netherlands

Fire Resistant ROOf Glazing DESIZN........c.ccoiiiiiiiiiiiiiiiic e 2/156

D. Wisniewski, Portugal, J. R. Casas, Spain, M. Ghosn, USA
Load Capacity Evaluation of Existing Railway Bridges based on Robustness Quantification ........c.cc.ceecevveercennencne 2/161



H. Gulvanessian, UK, T. Vrouwenvelder, The Netherlands
RoDUStNESS aNd the EUTOCOUES ......ccuiieiiiicieiiceeieeteteet ettt ettt et esae et e sbeereesbeesa e beessesseessesseessaeseessasseessesssensesssensensen 2/167

J. D. Sorensen, H. H. Christensen, Denmark

Danish Requirements for Robustness of Structures: Background and Implementation ...........c.ccccccvviciiniciccnnnns 2/172
M. Plos, K. Gylltoft, Sweden

Evaluation of Shear Capacity of a Prestressed Concrete Box Girder Bridge using Non-Linear FEM......................... 3/213
P. K. Malhotra, USA

Earthquake Induced Sloshing in Tanks with Insufficient Freeboard ..........cccocooiiiininininininincciceeeeeeecseeceeene 3/222
P. Kumar, N. M. Bhandari, India

Mechanism based Assessment of Masonry Arch BridZes .......coeviririeriiiiiiieieieireneceeseetetet et 3/226
E Biondini, Italy, Dan M. Frangopol, USA; P. G. Malerba, Italy

Time-Variant Structural Performance of the Certosa Cable-Stayed Bridge..........coociiiiiiiiiiiiniiiiiiiiiiciiicccens 3/235
T. Hodsdon, P. Walker, UK

Study of Round-Wood Timber-Limecrete Composite Panels...........cccocvcioiiiiiiiiiiiiiiiiccecceee s 3/245
E. B. Matar, Egypt; R. Greiner, Austria

Fatigue Tests for a Riveted Steel Railway Bridge in SalZDUIE .......ccovviviiiiriiinieinieieieceeeee et 3/252
M. Gerold, Germany

Economic Efficiency of Modern Timber Bridges — Life Expectancy and Costs of Maintenance..........cccceceeeeeeeenenee 3/261

Aluminium in Structural Engineering

FE Soetens, H. H. Snijder, The Netherlands

New Challenges for Aluminium Structures: An INTrodUCTION. .......coueriiiiiiiiiiieiererer ettt 4/280
E M. Mazzolani, Italy

Structural Applications of Aluminium in Civil ENGINEETING . ...c.ccccvviririeiriiriirieiiieieetrtetntetrteeseeeeeeeereees e seeenesaenes 4/280
T. Siwowski, Poland

Aluminium Bridges — Past, Present and FULUTE.........cccciiiiiiiiiiiciec e 4/286
R. Gitter, Germany

Aluminium Materials for Structural Engineering — Essential Properties and Selection of Materials.......c..c.ccceeeeuenee. 4/294
T. Hoglund, B. Norlin, Sweden

Static Design of ATUMINTUM STIUCTUTES .....eveiiieieieieieeteeieriest ettt ettt ettt b e eb e st b e b e s bt et et et e st eat et e st ebesbesaeebesbenaens 4/301
FE Soetens, B.W. E. M. van Hove, The Netherlands

Design of Welded Connections in AJUmMinium StIUCLUTES .....cccevevueuirieririeiinieinieinietnietereeereseeseseesessesessesessesessesesseseesenene 4/326
C. Radlbeck, E. Dienes, D. Kosteas, Germany

Aluminium Structures — A Sustainable FULUTE? ......ccocoiiiiiiirie ettt ettt 4/339
T. Hoglund, L. Nilsson, Sweden

Aluminium in Bridge Decks and in a New Military Bridge in SWeden .......c.coecveirerinininenieeeceereeeeeeeee e 4/348
K. Heglund, J. Czujko, Norway

Crash Safety of Lightweight Gantry in AIUMINTUIN .....coeiiririitinineeteeee ettt ettt et et sae b saen 4/363
A. Aprile, A. Benedetti, E. Mangoni, Italy

Design and Execution of Aluminium Space Frame Advertising Panels and TOWETS ........cccoceceveeneinerncrnenencneneenne 4/367
G. C. Giuliani, Italy

INNOVAtive ATUMINIUIT STIUCTUTES ......evveuiteiirieiirtetetet ettt ettt ettt es et ettt et b et e bt b et eb et ese et es e b estsae st b eateb et eb et ebensenesenin 4/374

Science and Technology

J. Maljaars, F. Soetens, 1J. van Straalen, The Netherlands
Fatigue of AIuminium Brid@e DECKS........couiiriiiriiiieirieirieeee ettt ettt ettt sttt ettt be e 4/305

Q.-L. Zhang, Y. Wu, China
Numerical and Experimental Study on Flexural-Torsional Buckling of Aluminium Beams..........cccccecvevncnencncnnenne. 4/312



T. Siwowski, Poland

Test and Finite Element Analysis of an “Aluminium — Lightweight Concrete” Composite Girder ............ccccoeeueenne 4/319
J.-B. Li, Q.-L. Zhang, J.-M. Ding, China
Experiments on Properties of Aluminium Welding JOINTS ........ccccooiiiiiniriiiiiiiniiiciieeeeee et 4/331

Eminent Structural Engineers

Professor LI GUOhQAO, H. F XiaRG, CRIN.........coooeeiriiiiiiiiieiieieteteeetet ettt ettt ettt ettt et eb e bbb b be e nean 1/74
Prof. Dr William Selim Hanna (1896-1980), Egypt, . SAad, EGYPL ...c.cceueuemiuiueuiuireriiiieieiiieiereieieienererereieseresesenesesesenenenenes 2/178
Dr techn. Olav Olsen (1913-1998), . S1EH, NOTWAY ......covevveereeieierereeirieiereisssssseessassesessssssesesessssssesessssssssesssssesesessssases 4/378
Panorama

Anton Tedesko Medal presented to RODErt SImMan........co.eeieiveiriiineieeee et 1/78
Responding to Tomorrow’s Challenges in Structural ENGINEETING .....cc.c.evveirieirieireniriiieieieieeeneeeneeeenreeereseeseeeneeenes 2/182
Improving INfrastructure WOTIAWIAE .........cccvueirieiriiiieitee ettt ettt ettt ettt bbbt eaen 2/184
Plaque Presentation in GateShEad. . ....cccouevrerieiirieirieiricirec ettt ettt et 3/270
TABSE Foundation ACHVALEd..........eueiiriiieieiiiieieicirieieetreeetet ettt ettt sttt nene 4/387
2002 Anton Tedesko Fellow — Dr AMOTIN PIMANIAS ....c.coveutruiirieiriiiieieieieeee sttt ettt s e 4/388
IABSE/AIPC/IVBH

TABSE Membership Statement on January 1, 2000 ..........cceerueerieririeiinieirieirietsieieieeeseste ettt esseseeseesseseesesesensenes 1/80
Committee Meetings N ZUTICH ........cuiiiiiiiiiiii e 3/271
SEI Prepress Production shifted offshore, Reduction in Cost and Production Time.........ccccccvvecinnieeirninecccnnenen 3/272
TABSE ANNUAL MEELINES.....c.veveieuireiirieiirteiirtetet ettt ettt ettt st s et b e bttt st be st b et be st be st e b et ebe e esetebestesesaesenseneane 4/382
TABSE AWATAS 2000........c.ccimieiemeiiirieieieirieienettetetetets st eese sttt ese et sa st aebese st seseseatsaeseses e e saesesestaseneseaeatsaesenentnenene 4/383
Young Engineers Symposium (YES), SWItZerland........cccevvrieiininieiinniceeietreeietcenteeeeee sttt tese e 3/273
TABSE Members’ BUSINESS CaATAS........coviiiiiiieieeeiicetie et et et eeeeeeteeeseeeeaeseaeeeseeenseesseeenssessesssseeseseseeeseesnns 1/82,2/186,4/390
Business Cards and Application for FOundation GTants ..........c..coeeirerireniiinieenieinieene ettt ene 3/276
Calendar Of EVENTS .....cocuciiiiiiciiriicciseettr ettt sttt et 1/83,2/187,3/274, 4/391
Application for IABSE MeEMDETSRIP ....cc.ccuruiiriiiiiirieiireicrictncrieteieeee ettt 1/84,2/188,4/392
Conferences

TABSE Conference, Copenhagen, Denmark, May 15—17,2000 .......c..ccceetririririnineninenenientetenteeeteeee e seesaennens 1/81
TABSE Conference, Copenhagen, May 15-17,2000 .........ccccoriiiiiiiiiiiiiiiieiecc e 3/270
TABSE Symposium, Budapest, September 13—15, 2000........cc.ccueririiiiiiririnineneeeneseesteestetetet ettt ee s sre e e seesaennens 4/385
Authors SEI, 2006

A.Adao da Fonseca 1/49 F. Biondini 3/235  E.M. Eichinger 1/44  A.Gennari-Santori  1/39
J. Agarwal 2/124 D. Blockley 2/124  A.Y. Elghazouli 2/129  C.Gentile 1/39
J. Almasi 124 J. Bonnett 4/345  A.Y. Elghazouli 2/148 M. Gerold 3/261
A.C.G.M. Andre 1/49 M.W. Braestrup 3/204  J.England 2/124 M. Ghosn 2/161
A. Aprile 4/367 S. Cai 1/53 M. Eugenio 4/360  R. Gitter 4/294
M.A. Astiz 2/88 JR. Casas 2/161 M. Faber 2/101  G.C. Giuliani 4/360
J.A. Austin 2/91 S.-P. Chang 3/193 K. Fazekas 121  G.C. Giuliani 4/374
J. Barta 1/28 H.H. Christensen 2/172  J.Fernandez-Revenga 2/88  S.Glowienka 2/101
J. Becze 1/28 J. Czujko 4/363 1. Firth 4/345  F.Gonda 1/15
J.L. Bellod 3/200 J. Deng 1/53  G.Flint 2/142  R. Greiner 3/252
Z.Bencze 1/18 E. Dienes 4/339  D.M. Frangopol 3/235  H. Gulvanessian 2/167
A. Benedetti 4/367 J-M. Ding 4/331  K.E. Fritzsons 2/101 K. Gylltoft 3/213
E.M. Bergbaum 2/91 L. Dunai 1/6 Y. Fujino 2/87  A.Harapin 1/59

N.M. Bhandari 3/226 L. Dunai 131  R.Geier 1/5  K.Heglund 4/363



M.A. Hirt 4/279 PK. Malhotra 3/222 M. Plos 3/213  J.Torerro 2/142

T. Hodsdon 3/245 J. Maljaars 4/305 L. Pongor 1/6  A.Usmani 2/142
T. Hoglund 4/301 E. Mangoni 4/367  C.Radlbeck 4/339 L. Vakar 2/156
T. Hoglund 4/348 J. Manterola 2/88  J.Radnic 1/59  D.V.Val 2/108
A.Horvath 1/31 L. Markota 1/59  A.Ramaswamy 1/66  E.G.Val 2/108
B.A.Izzuddin 2/129 E.B. Matar 3/252  A.Reicher 121 B.W.E.M.van Hove 4/326
B.A.Izzuddin 2/148 L. Matyassy 1/36 F.Saad 2/178  1J.van Straalen 4/305
L.Ji 3/194 P. Maydl 3/268  Y.Sakumoto 2/137  J.van Wolfswinkel  2/156
A. Jowsey 2/142 FM. Mazzolani 4/280  X.Shao 1/53 M. Vill 1/44
G. Kadar 1/18 F.M. Mazzolani 4/352  T. Siwowski 4/286  J. Visontai 121
M. Kohno 2/137 Z.Nagy 1/31  T. Siwowski 4/319  B.Vizler 1/18
J. Kollegger 1/44 B. Nemes 124 J.W.Smith 2/118  A.G. Vlassis 2/129
E. Kool 2/156 D.A. Nethercot 2/129  H.H. Snijder 4/280  T.Vrouwenvelder  2/167
D. Kosteas 4/339 L. Nilsson 4/348  J.A.Sobrino 2/96  A.Wada 2/137
P. Kumar 3/226 B. Norlin 4/301  F. Soetens 4/280  P.Walker 3/245
S. Lamont 2/142 K. Ohi 2/137  F. Soetens 4/305  D.Wisniewski 2/161
B. Lane 2/142 E. Omer 2/148  F. Soetens 4/326  Y.Wu 4/312
J-B.Li 4/331 P.A.R. Pacheco 1/49  J.D.Sorensen 2/172  H.F. Xiang 1/74
L.Li 1/53 M. Palossy 136 U. Starossek 2/113  Q.-L.Zhang 4/312
G. Liptovszky 1/18 A. Pavic 2/91  @.Steen 4/378  Q.-L.Zhang 4/331
W. Mader 4/356 A. Peczely 1/9  H. Suzuki 2/137  J.Zhong 3/194
M.A. Maes 2/101 A. Pieper 4/356  P.Tanner 3/200

P.G. Malerba 3/235 S. Pinter 1/11  J. Thomas 1/66

Publisher: TABSE, ETH Honggerberg, CH-8093 Ziirich, Switzerland
Phone: +41-44-633 2647, Fax: +41-44-633 1241; E-mail: secretariat@iabse.org; Web: http://www.iabse.org

An International Structural Engineer
without SEI?

Invite your colleagues to take part in SEI!

Structural Engineering International (SEI)

e 1 v - SEl offers its readers a unique blend of short profiles on recent structures, and longer, in-
depth technical articles on research, development, design, construction and maintenance.
Articles are written by practicing engineers and academia from around the world and
reflect the high standards of IABSE. All technical articles are reviewed by the IABSE SEI

1 Editorial Board, with collaboration of over 250 experts and 19 Correspondents. IABSE

Peer Review stamps are given to papers that have passed through a highly selective

review process and demonstrate a significant contribution to the state of structural

engineering knowledge. To recognise contributions of the highest quality, an

% Outstanding Paper Award is presented each year.

Structural Engineering
International

Come and join SEI, as a Reader, Author,
Reviewer, or a Subscriber

Find out more: http://www.iabse.org/journalsei/general/index.php




