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Foreword by the President of the IASS 
 
The 2009 Annual IASS Symposium is extraordinarily special for the 
International Association for Shell and Spatial Structures because it marks 
the 50th Anniversary of the founding of the Association under the 
leadership of Eduardo Torroja.  Since the first gathering in Madrid in 
1959, it has become the custom to celebrate the founding anniversaries at 
the end of each decade by holding the decadal symposium in Spain.  This 
year, we are delighted that the 50th Jubilee Symposium is in Valencia, a 
city famed for its structures and architecture as well as for it beauty and 
history. 
To help mark this anniversary, the theme of the Symposium and its proceedings is “Evolution 
and Trends in Design, Analysis and Construction of Shell and Spatial Structures.”  The 
Universidad Politécnica de Valencia (UPV) provided the venue and other vital support, while 
the other principal sponsor is Centro de Estudios y Experimentación de Obras Públicas – 
Ministerio de Fomento (CEDEX), the home of the IASS Secretariat in Madrid.   The 
additional sponsoring institutions, agencies and companies are acknowledged elsewhere in 
this Program, but CMD Domingo y Lázaro Ingenieros SL (CMD) deserves particular mention 
here because this company, in addition to contributing financially, supplied much of the 
personnel and material support that made the symposium possible.   
There are three unique aspects of the 50th Jubilee Symposium that are reflected in the 
program.  First, to celebrate the Jubilee, the Association named three Honorary Members and 
three Torroja Medalists, and each of these individuals will deliver a plenary lecture.  Second, 
in June 2009, our distinguished and esteemed colleague Heinz Isler died, an especially sad 
development because he was a 50-year member who had made a particularly stimulating 
presentation at the founding symposium in 1959; and as a first memorial to this great designer 
of shells, a relevant plenary lecture is included.  Third, for the first instance of what is hoped 
to be an annual practice, each of the active IASS Working Groups organized at least one 
session related to its mission and interests, and the abstracts and papers from these sessions 
are intended to inform and attract others.   
Finally, on behalf of the IASS and of all the Symposium participants, I wish to thank the 
organizing team and the sponsoring institutions, agencies and companies for their invaluable 
contributions to IASS 2009.  I know that many individuals have dedicated their time and 
effort toward creating a successful professional and social gathering.  Please know that you 
have the gratitude of the Association for your arrangements and hospitality.  In particular, I 
would like to acknowledge appreciatively Carlos Lázaro and Alberto Domingo for their 
organizational leadership and for their editing of the Book of Abstracts and the Proceedings of 
the Symposium.    
 

John F. Abel 
President of the IASS 
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Foreword by the Symposium Chairs 
 
Welcome to IASS Symposium 2009 in Valencia! 
It is our honour to be the hosts of the annual Symposium of the International Association for 
Shell and Spatial Structures in the very year of its 50th Anniversary. It is a double honour 
because IASS Symposia have customarily been celebrated every 10 years under the auspices 
of the Laboratorio Central de Estructuras (which was directed by Eduardo Torroja), in 
Madrid. This year the CEDEX and the IASS have had the courtesy to allow the celebration of 
the Jubilee Symposium to take place at the Universidad Politécnica de Valencia, which is a 
cause of great satisfaction for us. 
Our university has just celebrated 40 years of activity. In spite of its short life-span it holds an 
outstanding position in the ranking of technical universities in Spain. Its campus will host the 
technical sessions of the Symposium and also the exhibition of the works and models of 
Professor Mamoru Kawaguchi which has been organized for the occasion. 
The IASS Symposium 2009, under the topic Evolution and Trends in Design, Analysis and 
Construction of Shell and Spatial Structures, will bring together a wide group of engineers, 
architects, researchers and educators able to contribute with their work, experience and 
perspectives to the understanding of the evolution and exploration of future trends in the field 
of shell and spatial structures. 
More than 260 manuscripts have been submitted for presentation in regular parallel sessions 
and also in specific sessions organized by the active IASS Working Groups (WGs). The 
papers have been reviewed and accepted by the Scientific Committee. Invited papers are 
grouped into eleven sessions organized by the WG chairs, and one additional session dealing 
with the topic structural glass, spanning 17 of the 51 time slots allocated to parallel sessions: 
 
�  WG 1  Silos and Tanks (Michael Rotter) 
�  WG 4  Masts and Towers (Ulrik Støttrup-Andersen) 
�  WG 5/3 Concrete Shells (John F. Abel) 
�  WG 6  Future Issues of Tension Structures (Ken’ichi Kawaguchi and Masao Saitoh) 
�  WG 8  Earthquake Response of Metal Spatial Structures (Shiro Kato) 
�  WG 12 Timber Structures (John Chilton) 
�  WG 13 Computational Methods (Avelino Samartín and Hiroshi Ohmori) 
�  WG 15 Structural Complexity (Andrew Borgart and Bernard Maurin) 
�  WG 17 Early Concrete Structures (Görün Arun) 
�  WG 18 Environmentally Compatible Structures (Ludevít Végh and Petr Végh) 
�  WG 19 Structural Design for Temporary Spatial Structures (Tatsuo Murota) 
�  Structural Glass (Jan Belis) 
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The individual contributions have been classified into 22 categories dealing with a wide range 
of topics in the field of structures, leading to sessions distributed in the remaining 34 time 
slots for parallel sessions: 
 
�  Morphology and Form-finding 
�  Innovative Structural Systems 
�  Optimization 
�  Computational Design Tools 
�  Realization and Design 
�  Structures and Environment 
�  History 
�  Shells 
�  Lattice Shells 
�  Reciprocal Frames 
�  Space Grids 

�  Tension and Membrane Structures 
�  Tensegrity Systems 
�  Deployable and Foldable Structures 
�  Adaptive Systems 
�  Footbridges and Bridges 
�  Silos and Tanks 
�  Wind Simulation 
�  Structural Members and Details 
�  Analysis 
�  RC Structures and Material Modeling 
�  Innovative Structural Materials 

 
The lectures by the three IASS Honorary Members and the three Torroja Medalists and the 
conferral of their distinctions are scheduled in the morning plenary sessions of Monday and 
Tuesday, respectively. The morning plenary session on Friday is devoted to the lectures by 
the four Hangai Prize awardees and the prize presentations. There is also a special session on 
Tuesday evening for the opening of the exhibition. Two invited plenary lecturers are 
scheduled on Thursday and an additional short plenary session is dedicated to the memory of 
Heinz Isler, who died in June of 2009. Time restrictions at the arrival of this sad news have 
not allowed dedicating all time that this session would deserve. Finally, on the occasion of the 
Jubilee of the association, a panel discussion on the history of the Association, with 
participation of distinguished speakers, will take place on Friday afternoon. 
 
We are grateful to all authors for preparing and submitting their manuscripts, and for coming 
to present them. We are especially thankful to all chairs of the Working Groups and session 
organizers. We are also indebted to Prof. Avelino Samartín as chair of the Scientific 
Committee, to Prof. Ken’ichi Kawaguchi as the Executive Council liaison member, to Rafael 
Astudillo (IASS Vice-President) and to Prof. Mamoru Kawaguchi (IASS Past President) for 
their continuous support and, finally, to Prof. John F. Abel (IASS President) for his invaluable 
suggestions, help and support. 

 
Carlos Lázaro and Alberto Domingo 

IASS Symposium 2009 Co-Chairs 
Valencia, September 2009 
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1. Program overview 
Session code: Dd.n.R:  Dd indicates Day, n indicates time slot, and R indicates Room 
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2. Symposium information 
 
The 50th Anniversary Symposium of the International Association for Shell and Spatial 
Structures (IASS) takes place at the Universidad Politécnica de Valencia (Spain) from 
September 28 to October 2, 2009, under the auspices of: 

International Association for Shell and Spatial Structures (IASS) 
www.iass-structures.org 

Centro de Estudios y Experimentación de Obras Públicas (CEDEX) 
Laboratorio Central de Estructuras y Materiales. C/ Alfonso XII, 3 · 28014 Madrid, Spain 
www.cedex.es 

Universidad Politécnica de Valencia (UPV) 
Camino de Vera s/n · 46022 Valencia, Spain 
www.upv.es 
 
The organization of IASS 2009 has been financially and personally supported by 

CMD Domingo y Lázaro Ingenieros S.L. C/Serpis 68, bajo C · 46022 Valencia, Spain 
www.cmdingenieros.com 
 
Financial support for the IASS Symposium 2009 has been provided by the following 
institutions: 

Gobierno de España – Ministerio de Ciencia e Innovación. Subdirección General de 
Proyectos de Investigación (Grant BIA2008–04233–E/) 

Centro de Estudios y Experimentación de Obras Públicas 

Generalitat Valenciana – Conselleria d’Educació. Direcció General de Política Científica 
(Grant AORG/2009/068) 

Universidad Politécnica de Valencia. Vicerrectorado de Investigación (Grant 20080595) 
 
The Organizing Committee is grateful for the financial and material support from the 
following companies: 

Grupo OHL – OBRASCON, HUARTE, LAIN, S.A . 
Sede Social TORRE ESPACIO. Paseo de la Castellana, 259D - 28046 Madrid 
www.ohl.es 

VIAS Y CONSTRUCCIONES, S.A. 
Delegación Valencia y Baleares. C/ Clariano 32, 1º 2,· 46021-Valencia, Spain 
www.vias.es 
 
RTH PULTRUSYSTEMS S.L.U. 
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Committees 
 
Honorary Committee 
John F. ABEL, President of the IASS 
Mamoru KAWAGUCHI, Former President of the IASS 
Rafael LÓPEZ PALANCO, Former President of the IASS 
Juan JULIÁ, President of the UPV 
Mariano NAVAS, General Director of CEDEX 
Mario FLORES, Infrastructures Land Minister (Generalitat Valenciana) 

 
International Advisory Committee 
John F. ABEL, U. Cornell (USA) Brian W. SMITH, Flint & Neill (UK) 
Mamoru KAWAGUCHI, K & E (Japan) Narendra K. SRIVASTAVA, U. Toronto (Canada) 
Rafael ASTUDILLO, CEDEX (Spain) Juan G. OLIVA-SALINAS, UNAM (Mexico) 
Ken'ichi KAWAGUCHI, IIS U. Tokyo (Japan) Enzo SIVIERO, IUTAV Venice (Italy) 
René MOTRO, U. Montpellier (France) Su Duo XUE, U. Beijing (China) 

 
Scientific Committee 
Avelino SAMARTÍN (Chair), U.P. Madrid (Spain) Julio MARTÍNEZ-CALZÓN, MC-2 (Spain) 
Carlos LÁZARO (Coordinator), UPV (Spain) Bernard MAURIN, U. Montpellier (France) 
John F. ABEL, U. Cornell (USA) Pedro MIGUEL, U.P. Valencia (Spain) 
Enrique ALARCÓN, U.P. Madrid (Spain) Salvador MONLEÓN, U.P. Valencia (Spain) 
Görün ARUN, Yildiz T.U. (Turkey) René MOTRO, U. Montpellier (France) 
Miguel Á. ASTIZ, U.P. Madrid (Spain) Tatsuo MUROTA (Japan) 
Michael BALZ (Germany) Hiroshi OHMORI, U. Nagoya (Japan) 
Jan BELIS, U. Ghent (Belgium) Eugenio OÑATE, U.P. Catalunya (Spain) 
Andrew BORGART, T.U. Delft (Netherlands) Sergio PELLEGRINO, CalTech (USA) 
John CHILTON, U. Nottingham Trent (UK) Michael ROTTER, U. Edinburgh (UK) 
Manuel DOBLARÉ, U. Zaragoza (Spain) Masao SAITOH, Nihon U. (Japan) 
Alberto DOMINGO, U.P. Valencia (Spain) Ulrik STØTTRUP-ANDERSEN, Rambøll (Denmark) 

Félix ESCRIG, U.P. Sevilla (Spain) Tibor TARNAI, Budapest U.T.&E. (Hungary) 
Shiro KATO, Toyohashi U.T.  (Japan) Ludevít VÉGH, C.T.U. Prague (Czech R.) 
Ken'ichi KAWAGUCHI, IIS U. Tokyo (Japan) Petr VÉGH, Trow Associates (Canada) 
Javier MANTEROLA, CFC (Spain) Udo WITTEK, U. Kaiserslautern (Germany) 
Antonio MARÍ, U.P. Catalunya (Spain) Yeon Bin YANG, N.T.U. (Taiwan) 
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Local Organizing Committee 

Carlos LÁZARO (Co-Chair), UPV 
carlafer@mes.upv.es 

Alberto DOMINGO (Co-Chair), UPV 
adoming@cst.upv.es 

Rafael ASTUDILLO, CEDEX Marta SÁNCHEZ, CEDEX  
Salvador MONLEÓN, UPV Concha SERNA, CMD 
Juan ROVIRA, UPV Juliane PETRI, CMD 
Pedro FUSTER, UPV Francisco J. PALACIOS, CMD 
José R. ATIENZA, UPV Ivonne BLANC, CMD 
José CASANOVA, UPV  Lucía MIGUEL, CMD 

 
Students and Volunteers 
Alberto ORDIÑANA Carlos ZETINA, UNAM (México) 
Rafael MERLI Carlos LÓPEZ-COLINA, U. Oviedo 
Jesús O. CASTAÑO Francisco CHIRIVELLA 
María José SALA Needy VERGARA 
Vivian A. ULLOA  

 
Secretariat (from Aug. 2009 to the end of the Symposium) 
Ms. Stine GLISMAND (Engloba) 
secretariat@iassvalencia2009.com 
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Distinguished lecturers 
 
Plenary Lecturers 
 
IASS Honorary Members Torroja Medalists 
Wilfried B. KRAETZIG Ihsan MUNGAN 
Matthys LEVY Ekkehard RAMM 
Koryo MIURA Masao SAITOH 

 
Invited Lecturers Hangai Prize Awardees 
John CHILTON Paolo BASSO 
Félix ESCRIG Francisco J. PALACIOS 
Mamoru KAWAGUCHI Lin Bo QIU 
Werner SOBEK Tomohiro TACHI 

 
 
Keynote Lecturers 
 
Markus BALZ Olga POPOVIC LARSEN 
David P. BILLINGTON J. Michael ROTTER 
Jeroen L. COENDERS Enzo SIVIERO 
Phillip L. GOULD Toru TAKEUCHI 
Ken'ichi KAWAGUCHI Ludevít VÉGH 
Matthys LEVY Yves WEINAND 
Tatsuo MUROTA Qilin ZHANG 
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3. Symposium venue and information for participants 

Symposium venue 
The Symposium is being held in the Rectorado building (bldg. 3A, see UPV Map) and the 
premises of the School of Agronomical Engineering (ETSI Agronomos, bldg. 3B-3C-3G) on 
the Universidad Politécnica de Valencia (UPV) campus. Both buildings are close to each 
other. The closest entrance to the UPV campus is the one designated with the letter P (see 
UPV map). A plan of the corresponding part of the campus and a floor plan of both buildings 
are attached. There are six rooms to be used for sessions with the following designations: 

Rectorado building 
Room A Paraninfo (1st floor) 
Room B Sala d’Actes (Ground floor) 
Room D Sala de Juntas (2nd floor) 
Room F Sala Nord (1st floor) (to be used only on Friday) 
 

ETS Agronomos building 
Room C Salón de Actos  (2nd floor) 
Room E Aula Agustín Alfaro  (1st floor) 
 
The way to reach every room is indicated on the plans. Upper levels may also be accessed by 
elevator. Please contact the organizing personal if you need to use it. All rooms are indicated 
by signs. 
Coffee breaks and the buffet lunch on Friday 2 take place in the lobby of the Paraninfo (1st 
floor of Rectorado building). Symposium lunches (Monday 28, Tuesday 29 and Thursday 1) 
are held in the Restaurant La Vella – School of Buiding Management (ETS Gestión de la 
Edificacion, building 1B) on the campus (5 minute-walk from Rectorado). The way will be 
indicated by signs. 

Symposium Office and Attention Desk 
The Symposium Office is located in the ground floor of the Rectorado building. The opening 
hours are: 
8:30 – 13:30 and 15:00 – 18:00 (from Monday, September 28 to Thusday, October 1) 
9:00 – 13:30 and 15:00 – 18:00 (on Friday, October 2) 
 
The Attention/Registration Desk is located in the lobby of the Paraninfo (Room A – 1st floor 
of Rectorado building). This is the place for the registration. 
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Information for speakers 
The allowable time for plenary lectures is variable depending on the session in which they are 
allocated. Please refer to the detailed schedule. Keynote lectures will last 30 minutes and 
normal presentations 20 minutes (with few exceptions indicated in the detailed session 
schedule). These times include both a brief introduction by the chair of the session and any 
questions or discussion at the end of the presentation. All speakers and session chairs are 
asked to remain on schedule. 
There will be an identified person of the organization responsible for each lecture room, to 
assist with lighting, audiovisuals and testing of the presentations. All speakers should contact 
him at least 15 minutes prior to the beginning of their session to confirm their presence and to 
provide brief information to be used for the introduction of their presentations. 
All lecture rooms are equipped with a video projector connected to a computer, with an 
optional alternative connection to a laptop computer (with a VGA standard input). The 
available software for presentations is Windows XP Professional with Microsoft Office 2007. 
Presentations may be uploaded in a point on the Ground floor of the Rectorado building (see 
attached plan); it is recommended to have your presentation stored into a pen drive. If your 
presentation is scheduled on Monday, please proceed to upload your presentation right after 
the registration. In other case please wait after 10:30 to do it. Please make sure that your 
presentation is working and projecting properly from either the lecture room computer or your 
laptop. 
A speaker ready room is available in the ground level of the Rectorado Building (see attached 
plan). 

Computer access 
Wireless network connection is available for use with personal laptops in the University 
campus. You may ask for this service at the registration desk. There will be also two 
computers with internet access in the back corner of the lobby of the Paraninfo (1st floor of 
Rectorado building). 

Transportation to the venue 
A bus service to and back from the venue and social events will be provided. 

Starting time from the hotels  
Buses will depart from two places near the Hotel Silken and the Hotel Barceló 
Monday, Sept. 28 7:30 (first bus) – 8:00 (last bus) 
Tuesday, Sept. 29 7:30 (first bus) – 8:00 (last bus) 
Thursday, Oct. 1 7:30 (first bus) – 8:00 (last bus) 
Thursday, Oct. 1 20:00 (to the Gala Dinner and afterwards to the hotels) 
Friday, Oct. 2  8:00 (first bus) and 8:30 (last bus) 

Starting time from the University 
Monday, Sept. 28 20:00 (to the Welcoming Reception and afterwards to the hotels) 
Tuesday, Sept. 29 21:30 (after the Exhibition Opening to the hotels) 
Thursday, Oct. 1 18:45 (first bus) – 19:15 (last bus) – to the hotels 
Friday, Oct. 2  18:15 (to the hotels) 
 
There is also frequent daytime public bus transportation to and from the University with stops 
near the venue and the recommended hotels (see Public Transportation, later in this booklet). 
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4. Technical program 
4.1. Sessions 
Session code: Dd.n.R:  Dd indicates Day, n indicates time slot, and R indicates Room 
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Monday, 28 September, 9:00 – 11.30 Mo.1 
 

Session Mo.1.A – Room A – Paraninfo 
Title Opening Ceremony 

— 

Conferral of IASS Honorary Memberships and Plenary Lectures by the Honorees 
Chair Narendra K. SRIVASTAVA (Vice President of IASS) 

9:00 Opening Ceremony 

 Carlos LÁZARO, Alberto DOMINGO, Chairs of IASS 2009 

Juan JULIÁ, President of the Universidad Politécnica de Valencia (UPV) 

John F. ABEL, President of the IASS 

 9:30 Conferral of IASS Honorary Memberships (John F. ABEL, President of the IASS) 

 

 

Honorees:  Wilfried B. KRAETZIG 

Matthys LEVY 

Koryo MIURA  

 Plenary Lecture 

From large natural draft cooling tower shells to chimneys of solar upwind power plants 
 

 Wilfried B. KRAETZIG , Reinhard HARTE, Ulrich MONTAG, Ralf WOERMANN 

 

 Plenary Lecture 

Saving the Blue Planet (How membrane and spatial structures can preserve our precious 
water resources) 
 

 Matthys LEVY 

 

 Plenary Lecture 

Triangles and Quadrangles in Space 
 

 Koryo MIURA 

11:30  
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Monday, 28 September, 12:00 – 13.30 Mo.2 
 

Session Mo.2.A – Room A – Paraninfo Mo.2.B – Room B – Sala d’Actes 
Title Organized Session 

Glass Structures (1) 
(Organized by Jan BELIS) 

WG 12 Organized Session 

Timber Structures 
(Organized by John CHILTON) 

Chair Jan BELIS John CHILTON 

12:00 Numerical study on effect of member length 
error on structural properties of single layer 
pin-jointed grid dome composed of wooden 
truss system 
  Masumi FUJIMOTO*, Shinichiro 
KATAYAMA, Tomoichiro KANAME, 
Katsuhiko IMAI, Takahiro MACHINAGA 

 
12:20 Self-tapping screws as reinforcement for 

timber structures 
 

12:30 Martin TRAUTZ, Christoph KOJ* 

 

12:40 Timber roof structure for outdoor 
auditorium in Parque Paraíso, San Blas 
(Madrid) 
 

12:50 Arturo ANTÓN*, Antonio G. MEIJIDE, Jesús 
J. CORBAL 

 

13:00 Non-linear analysis of multi-layered beam 
with interlayer slip 
 

13:10 Johannes NATTERER 

 

13:20 

The Berkeley glass pavilion 
Carles TEIXIDOR 

 

 

Modeling plate shell structures using 
pyFormex 
Anne BAGGER*, Benedict VERHEGGHE, 
Kristian Dahl HERTZ 

 

 

Glass Studio 
Kerstin PULLER* Pascal HEINZ, Björn 
FRETTLÖHR, Werner SOBEK 

 

 

The lobby façade of Iberdrola Tower 
Núria GUITART*, Jordi VILÀ 

 

 

Stress distribution at the load introduction 
point of glass plates subjected to 
compression 
Danijel MOCIBOB*, Jan BELIS, Michel 
CRISINEL, Jean-Paul LEBET 

 

 

Discussion 

 

WG 12 Meeting and Discussion 
 

13:30 Remark: The contributions in the Glass 
Structures Session are scheduled on a 15 min. 
basis. 

 

  13:40 
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Monday, 28 September, 12:00 – 13.30 Mo.2 
 

Mo.2.C – RoomC – Salón de Actos Mo.2.D – Room D – Sala de Juntas Mo.2.E – Room E– Aula A. Alfaro 
WG 4 Organized Session 

Masts and Towers 
(Ulrik STØTTRUP-ANDERSEN) 

 

History (1) 

 

 

Computational Design Tools (1) 
 

Ulrik STØTTRUP-ANDERSEN Romulad TARCZEWSKI Patrick TEUFFEL 

Masts and Towers 
 

Eladio Dieste and Félix Candela: a 
comparative analysis 
 

Keynote Lecture 
 

Ulrik STØTTRUP-ANDERSEN 

 

Janice LEE, Maria E. Moreyra 
GARLOCK* 

 

Parametric and associative design as a 
strategy for conceptual design and 
delivery to BIM 
 

50 years in the Design of Towers and 
Masts. From IASS Recommendations to 
Current Procedures 
 

The Grossmarkthalle (wholesale market 
hall) in Frankfurt/Main. An early 
reinforced concrete shell structure 
 

Jeroen L. COENDERS 

 

Brian SMITH 

 

Horst PESEKE*, Manfred GROHMANN, 
Klaus BOLLINGER 

 

StructuralComponents – a parametric 
associative design toolbox for conceptual 
structural design 
 

Design for Chongna City Tower (450m) 
in Korea 
 

The church of Longuelo designed by 
Pino Pizzigoni. An unknown example of 
outstanding structure 
 

Anke ROLVINK, Janwillem BREIDER, 
Jeroen COENDERS 

 

Sun-Woo PARK*, Chui-Kyung CHOI 

 

Carlo DEREGIBUS*, Alberto PUGNALE 

 

Decision Support Tools for Parametric 
Design 
 

WG 4 Meeting and Discussion 
 

Non-destructive techniques applied to 
the durability assessment of Zarzuela 
Racecourse 

Megan NEILL*, Roel VAN DE STRAAT, 
Jeroen COENDERS 

 

 Isabel MARTÍNEZ, Angel CASTILLO*  
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Monday, 28 September, 15:00 – 17.00 Mo.3 
 

Session Mo.3.A – Room A – Paraninfo Mo.3.B – Room B – Sala d’Actes 
Title Part 1 – OS Glass Structures (2) 

(Organized by Jan BELIS) 

Part 2 – Realization and Design (1) 

 

Reciprocal Frames 

 

Chair Jan BELIS Brian SMITH 

15:00 Keynote Lecture 
 

 Reciprocal Frame Architecture in Japan 
 

15:20 Olga POPOVIC LARSEN 

 

15:30 Development of Timber Reciprocal Frame 
Structures in the UK 
 

15:40 John CHILTON 

 

15:50 

Part 1 – OS Glass Structures (2) 
 
Increasing the design strength of glass – 
fractography and stress testing 
Kenneth ZAMMIT, Mauro OVEREND* 
 

 

Corrugated glass as improvement to the 
structural resistance of glass 
Rob NIJSSE 
 

 

Evaluating external coatings as a tool for 
safer freeform glass structures 
Jan BELIS*, Bram DE CLEEN, Frank 
VERWIMP, Didier DELINCÉ, Rudy VAN 
IMPE 
 

 

Discussion 
 

Kinematic and static analysis of plane 
reciprocal frames 
 

16:00 Part 2 – Realization and Design (1) 
 
Palacio de Comunicaciones - a single layer 
glass grid shell over the courtyard of the  
 

Dario PARIGI*, Mario SASSONE, Paolo 
NAPOLI 

 

16:10 future town hall of Madrid 

Mike SCHLAICH*, Uwe BURKHARDT, Luis 
IRISARRI, Josu GOÑI 

A High Fiber Reinforced Concrete Prototype 
for reciprocal structures of demountable 
building 
 

16:20 Dubai International Airport Expansion. A 
self adjusting pre-stressed tension rod façade 
system 
 

Attilio PIZZIGONI 

 

16:30 Matthias OPPE*, Markus GABLER, Thorsten 
HELBIG 

 

Dodecahedric mutually supported element 
space structure experimental and numerical 
modelling investigation: discussion of results  
 

16:40 Designing and building a geodesic dome as a 
bearing structure for an ‘artificial sky’ 
lighting installation 
 

Joseph P. RIZZUTO 

 

16:50 Maria K. VRONTISSI 

 

 

17:00 Remark: The contributions in the Glass 
Structures Session are scheduled on a 15 min. 
basis. 
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Monday, 28 September, 15:00 – 17:00 Mo.3 
 

Mo.3.C – RoomC – Salón de Actos Mo.3.D - Room D – Sala de Juntas Mo.3.E – Room E – Aula A. Alfaro 
 

Deployable and Foldable Structures 
(1) 

WG 17 Organized Session 

Early Concrete Structures 
(Organized by Görün ARUN) 

 

Computational Design Tools (2) 
 

Markus BALZ Görün ARUN Jeroen L. COENDERS 

One-DOF Cylindrical Deployable 
Structures with Rigid Quadrilateral 
Panels 
 

Keynote Lecture 

 

Applications of a “Virtual” Force 
Density Method 
 

Tomohiro TACHI 

 

Robert College Seismic Upgrade 
 

Paolo BASSO*, Andrea E. DEL GROSSO, 
Alberto PUGNALE, Mario SASSONE 

 

Deployable folded plate structures –
folding patterns based on 4-fold-
mechanism using stiff plates 
 

Anurag JAIN, Matthys LEVY*, Can 
SIMSIR 

 

Design tools for structural optimization 
 

Martin TRAUTZ, Arne KÜNSTLER* 

 

Early concrete heritage in Istanbul, 
Turkey 
 

Peter WINSLOW*, Al FISHER, Shrikant 
B. SHARMA 

 

MBS Analysis of Kinetic Structures 
using ADAMS 
 

Görün ARUN 

 

Structural optimization as a constitutive 
design tool in architecture 
 

Poul Henning KIRKEGAARD*, Søren 
R.K. NIELSEN 

 

Appraisal of two early twentieth century 
composite masonry-concrete structures: 
the Civic Theatre in Schio (Italy, 1907) 
and the Carraresi’s Castle in Padua 
(Italy, XIII century)  

Irmgard LOCHNER ALDINGER 

 

Folded Textured Sheets 
 

Francesca DA PORTO, Maria Rosa 
VALLUZZI, Elena STIEVANIN, Claudio 
MODENA* 

 

Subdivision surface modeling for 
architecture 
 

Mark SCHENK*, Simon D. GUEST 

 

Structural shaping of some early 
concrete structures in Wroclaw 
 

Paul SHEPHERD*, Paul RICHENS 

 

Deployment Simulation of Inflatable 
Structures Based on Improved Spring-
mass System 
 

Romuald TARCZEWSKI*, Waldemar 
BOBER 

 

"One Click" cost estimation tool for the 
design of "form-active structures” 
 

Yan XU*, Fuling GUAN 

 

WG 17 Meeting and discussion 
 

Robert WEHDORN-ROITHMAYR*, 
Nikolai KIM 

 

Mechanisms for deployable Tensairity 
structures 
 

  

Lars DE LAET*, Marijke MOLLAERT, 
Rolf H. LUCHSINGER, Niels DE 
TEMMERMAN, Laurent GULDENTOPS 
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Monday, 28 September, 17:30 – 19.30 Mo.4 
 
Session Mo.4.A – Room A – Paraninfo Mo.4.B – Room B – Sala d’Actes 
Title  

Realization and Design (2) 

 

WG 18 Organized Session 

Environmentally Compatible Structures  
(Org. by Ludevít VÉGH, Petr VÉGH) 

Chair Rafael ASTUDILLO Ludevít VÉGH, Petr VÉGH 

17:30 Keynote Lecture 

 

Keynote Lecture 

 

 Concept, design and realization of the Moses 
Mabhida Stadium, Durban, South Africa for 
the Football World Cup 2010 
 

Environmentally Compatible Structures 
(ECS) – Introduction into the theory of ECS 
 

17:50 Markus BALZ*, Knut GÖPPERT, Roman 
KEMMLER 

 

Ludevít VÉGH*, Petr VÉGH 

 

18:00 Danish Cancer Center – An engineering 
challenge 
 

Improving the Environmental Compatibility 
of Three Common Structural Systems Used 
in Canada 
 

18:10 F. JENSEN 

 

Petr VEGH 

 

18:20 Design of the Grand Roof at Tokyo Station 
 

Attempt of numerical design recognition of 
space structure to use possession energy 
theory of space frame -shell and spatial 
structures- 
 18:30 Miwa SADAMOTO*, Keisuke YOSHIE, 

Toshihiko KOHNO, Taku MURAOKA, Mitsuo 
TAKANASHI 

 

Norihide IMAGAWA*, S. SUEMATSU, D. 
INODA, N. YAMAMOTO 

 

18:40 Structural design of the doubly curved 
Heysel canopy 
 

Environmental load of ETFE cushions and 
future ways for their self-sufficient 
performances 
 

18:50 Kenny VERBEECK*, Laurent NEY 

 

Carol MONTICELLI*, Andrea CAMPIOLI, 
Alessandra ZANELLI 

 

19:00 Dutch Maritime Museum: Form-finding of 
an irregular faceted skeletal shell 
 

Reducing the Environmental Impact by 
Using Proper Construction Materials and 
Techniques 
 

19:10 Sigrid ADRIAENSSENS*, Laurent NEY, Eric 
BODARWE, Chris WILLIAMS 

 

Andreea-Terezia MIRCEA 

 

19:20  WG 18 Meeting and Discussion 
 

19:30   

  19:40 
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Monday, 28 September, 17:30 – 19:30 Mo.4 
 

Mo.4.C – RoomC – Salón de Actos Mo.4.D – Room D – Sala de Juntas Mo.4.E – Room E– Aula A. Alfaro 
Part 1 – Deployable and Foldable (2) 

 
Part 2 – Adaptive Systems 

 

History (2) 

 

 

Optimization 

 

Marijke MOLLAERT Maria E. Moreyra GARLOCK Martin BECHTHOLD 
Part 1 – Deployable and Foldable (2) 
 
Design Management Model for 
Transformable Architectural Structures 
 

Lamella Roof Constructions by Hugo 
Junkers 
 

A modified particle swarm optimizer and 
its application to spatial truss topological 
optimization 
 

Maziar ASEFI 

 

Bernhard WELLER*, Martin TASCHE, 
Julia BAATZ 

 

Bin YANG*, Kai-Uwe BLETZINGER 

 

Robustness Analysis of Kinetic 
Structures 
 

The thin concrete shells of Jack 
Christiansen 

 

Evolution of 2D Truss Structures using 
Topology Optimization Technique with 
Meshless Method 
 

Poul Henning KIRKEGAARD*, John 
Dalsgaard SØRENSEN 

 

Edward SEGAL 

 

Sang-Jin LEE*, Chang-Kye LEE, Jung-Eun 
BAE 

 

Part 2 – Adaptive Systems 
 
Adaptive planar structures 
 

Oporto´s Sports Pavilion – Aspects of the 
design, construction and renovation 
 

Three-dimensional topology optimisation 
in architectural and structural design of 
concrete structures 
 

Agnes WEILANDT 

 

Hugo MARQUES*, Paulo PIMENTA, José 
VAZ PINTO 

 

Per DOMBERNOWSKY, Asbjørn 
SØNDERGAARD 

 

Architectural Engineering and beyond 
 

Controversial Origins of Tensegrity 
 

Structural optimization of free form 
framed structures in early stages of 
design 
 

Patrick TEUFFEL 

 

Valentín GÓMEZ JÁUREGUI 

 

Martijn VELTKAMP 

 

 What ideas does Maillart’s eighty-year-
old approach give us about how a 
concrete structure could be designed in 
the 21st century? 
 

Multi-objective optimization of 
membrane structures using Pareto-based 
Genetic Algorithm 
 

 D. ZASTAVNI, J.F. CAP 

 

Yue WU*, Bing-bing SAN, Xiao-ying SUN 

 

  Optimization of the roundness of the 
soccer ball 
 

  András LENGYEL*, Krisztián HINCZ 
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Tuesday, 29 September, 8:30 – 10.30 Tu.1 
 

Session Tu.1.A – Room A – Paraninfo 
Title  

Conferral of IASS Torroja Medals and Plenary Lectures by the Recipients 

Chair Narendra K. SRIVASTAVA (Vice President of IASS) 

8:30 Conferral of Diplomas (John F. ABEL, President of IASS) 
Conferral of Torroja Medals (José Antonio TORROJA) 
 
Recipients: 

 Posthumous Medal to Ture WESTER, accepted by Helle WESTER 
Ihsan MUNGAN 
Ekkehard RAMM 
Masao SAITOH 

  

Plenary Lecture 

A conceptual approach to shell buckling with emphasis on reinforced concrete shells 
   

Ihsan MUNGAN 

 
 Plenary Lecture 

The Logic of Form – Interplay between Geometry and Physics 
 

 Ekkehard RAMM 

 

 Plenary Lecture 

From Imagination to Realization –Own Experiences During 50 years– 
 

 Masao SAITOH 

 

10:30  
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Tuesday, 29 September, 11:00 – 13.00 Tu.2 
 

Session Tu.2.A – Room A – Paraninfo Tu.2.B – Room B – Sala d’Actes 
Title  

Wind Simulation (1) 

WG 5 / 3 Organized Session 

Concrete Shells 
(Organized by John F. ABEL) 

Chair Seung-Deog KIM John F. ABEL 

11:00 Large eddy simulation based on stabilized 
finite element method for the analysis of 
wind field around spatial structures 
 

Keynote Lecture 

 

 Dai ZHOU*, Cheng HUANG 

 

Félix Candela's legacy 
 

11:20 A motion mesh approach for fluid-structure 
interaction of spatial structures 
 

Maria E. Moreyra GARLOCK*, David P. 
BILLINGTON 

 

11:30 Xiaping ZHANG, Dai ZHOU*, Xiangqiao 
CHEN 

 

WG 5 Meeting 
(John F. Abel presiding) 
 

11:40 The simplified method of along-wind 
response of lattice transmission tower based 
on field test 
 

Computer analysis and design of concrete 
shell roofs 
 

11:50 Minjuan HE, Huiqun LIU* Avelino SAMARTÍN, John F. ABEL* 

 

12:00 Universal Equivalent Static Wind Load 
Estimation for Spatial Structures based on 
Wind-induced Envelope Responses 
 

Construction methods and quality control 
for concrete shell roofs 
 

12:10 Yuan-Qi LI*, Lei WANG, Yukio TAMURA, 
Zu-Yan SHEN 

 

Mircea MIHAILESCU (late), R. 
SUNDARAM* 

 

12:20  WG 3 Meeting 
(R. Harte or U. Wittek presiding) 
 

12:30  Recent developments of cooling tower design 
 

12:40  Reinhard HARTE*, Udo WITTEK 

 

12:50  Dynamic Behavior of Cooling Towers under 
Ground Acceleration and Real Time Motion 
Visualization 
 

13:00  Christian LANG 

 

  13:10 
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Tuesday, 29 September, 11:00 – 13:00 Tu.2 
 

Tu.2.C – RoomC – Salón de Actos Tu.2.D – Room D – Sala de Juntas Tu.2.E – Room E – Aula A. Alfaro 
 

Tension and Membrane Structures 
(1) 

WG 13 Organized Session 

Computational Methods (1) 
(A. SAMARTÍN and H. OHMORI) 

 

Lattice Shells 

 

Ken’ichi KAWAGUCHI A. SAMARTÍN and H. OHMORI Norihide IMAGAWA 

Keynote Lecture 
 

A large displacement structural analysis 
of a pipeline subjected to gravity and 
buoyancy forces 
 

Grid shell in the next generation: Shape 
of how to build 
 

Reduced Scale Model Test on Cable 
Membrane Roof of Shanghai Expo 
Central Axis 
 

J.C. MOSQUERA*, J. GARCIA-
PALACIOS, A. SAMARTÍN 

 

Hiroki TAMAI *, Francisco PANTANO 

 

Qilin ZHANG*, Zonglin YANG, Lu 
CHEN, Hailin TANG, Binhu ZHU 

 

Shape Optimization of Free-form Shells 
Considering Strain Energy and 
Algebraic Invariants of Parametric 
Surface 
 

Failure modes for reticulated domes 
under diverse impact 
 

Pneumatic structures in motion 
 

Shinnosuke FUJITA*, Makoto OHSAKI 

 

Feng FAN*, Duozhi WANG, Xudong ZHI, 
Shuanglin TAN, Shizhao SHEN 

 

Annette BÖGLE*, Mike SCHLAICH, 
Christian HARTZ 

 

Computational morphogenesis of free 
form shells: Filter methods to create 
alternative solutions 
 

Stability Analysis of a New Type 
Reticulated Shell 
 

Experimental study of the effect of fabric 
webs on the static response of Tensairity 
columns to axial compression 
 

Kai-Uwe BLETZINGER*, Matthias FIRL, 
Johannes LINHARD, Roland WÜCHNER 

 

Jiachun CUI, Chengming LI, Lianping 
YANG, Wei TIAN 

 

Thomas WEVER*, Theofanis 
PLAGIANAKOS, Rolf LUCHSINGER, 
Leo WAGEMANS 

 

Computational morphogenesis using 
environmental simulation tools 
 

Elasto-plastic stability of single-layer 
cylindrical reticulated shells 
 

Finite element analysis of tensioned 
fabric cone structures using a modified 
assumption on the meridianal stress 
 

Patrick TEUFFEL*, Huib PLOMP, Florian 
HEINZELMANN, Chris GEURTS 

 

Zheng-Gang CAO*, Feng FAN, Ying SUN, 
Hui-Huan MA 

 

Slade GELLIN 

 

Computational Morphogenesis of Free 
Form Shells 
 

Proportioning of Members of Single 
layer Cylindrical Latticed Roofs under 
Non-Uniform Loadings 
 

Modeling sliding cables and geodesic 
lines through dynamic relaxation 
 

H. OHMORI*, T. KIMURA, A. MAENE 

 

Yutaka NIHO*, Shiro KATO 

 

Ruy M. O. PAULETTI*, Daniel M. 
GUIRARDI, Samir GOUVEIA 

 

Optimal boundary geometry in an 
elasticity problem: a systematic adjoint 
approach 
 

 

Modeling the slippage between 
membrane and border cables 
 

J. GARCIA-PALACIOS*, C. CASTRO, A. 
SAMARTÍN 

 

 

Ruy M. O. PAULETTI*, Carolina B. 
MARTIN 

 

  

13:10   
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Tuesday, 29 September, 14:30 – 16.30 Tu.3 
 

Session Tu.3.A – Room A – Paraninfo Tu.3.B – Room B – Sala d’Actes 
Title  

Space Grids (1) 

 

 

Shells (1) 

 

Chair Qilin ZHANG John F. ABEL 

14:30 Applications of hybrid string structures in 
large-span architectures 
 

Shape and size optimization of concrete 
shells 
 

 Jie-min DING*, Hong-lei WU, Zheng ZHAN 

 

Antonio TOMAS*, Pascual MARTI 

 

14:50 Erection Methods for Space Structures 
 

Nonlinear analysis of carrying capacity of 
reinforced concrete smooth and ribbed shells 
under action of concentrated load 
 

15:00 Youichi MUKAIYAMA *, Terumasa FUJINO, 
Yoshihiko KUROIWA, Takashi UEKI 

 

Vladimir V. SHUGAEV 

 

15:10 Prestressed Construction Technologies of the 
long-span Steel Structure of Olympic 
Stadiums 
 

Behavior of R/C Cylindrical Panel Subjected 
to Combined Axial and Shear Loadings 
 

15:20 Jie QIN, Ying-Xin QIAN, Ran ZHANG, Guo-
Li LI 

 

Takashi HARA 

 

15:30 Past, present and future of space frame 
market: LANIK experience 
 

Numerical analysis of steel fiber reinforced 
concrete shells 
 

15:40 Luis IRISARRI, Juan MARTINEZ, Josu GOÑI 

 

Tatiana S. A. RIBEIRO*, Pedro SERNA 

 

15:50 Effect of Member Layout on Elastic 
Buckling Behavior for Square-and-Diagonal 
Double-Layer Lattice Domes 
 

Imperfection sensitivity in the buckling of 
single curvature concrete shells 
 

16:00 Chongbing YAN*, Yoshiya TANIGUCHI, 
Susumu YOSHINAKA 

 

Antonio TOMAS*, Pascual MARTI, Juan 
Pedro TOVAR 

 

16:10 Comparison of nonlinear solutions between 
tangential stiffness equation and third order 
nonlinear equation on bifurcation load of 
space trusses 
 

A stability of thin shells in view of the initial 
geometrical imperfections 
 

16:20 Nam-Seok KIM, Seung-Deog KIM 

 

Vladimir L. YAKUSHEV 

 

16:30   
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Tuesday, 29 September, 14:30 – 16:30 Tu.3 
 

Tu.3.C – RoomC – Salón de Actos Tu.3.D – Room D – Sala de Juntas Tu.3.E – Room E – Aula A. Alfaro 
WG 6 Organized Session 

Future Issues of Tension Structures 
(K. KAWAGUCHI, M. SAITOH) 

Part 1 – WG13 OS Computational 
Methods (2) (SAMARTIN, OHMORI) 

Part 2 – Analysis (1) 

 

Morphology and Form-finding (1) 

 

K. KAWAGUCHI, A. OKADA A. SAMARTÍN, H. OHMORI Olga POPOVIC LARSEN 

Keynote Lecture Part 1 – WG 13 OS Computational 
Methods (2) 
 
A mixed 0-1 programming approach to 

Ivory shells and polyhedra 
 

Monitoring of full scale tensegrity 
skeletons under temperature change 

topology-finding of tensegrity structures 

Shintaro EHARA, Yoshihiro KANNO* 

 

Tibor TARNAI 

 

Ken'ichi KAWAGUCHI*, Shunji OHYA Parametric exploration of discrete 
structures using evolutionary 
computation 
 

Natural structures: strategies for 
geometric and morphological 
optimization 
 

Benefits of using haptic devices in textile 
architecture 

Peter VON BUELOW 

 

Agustín PÉREZ GARCÍA*, Fernando 
GÓMEZ MARTÍNEZ 

 

Javier SANCHEZ*, Joan SAVALL WG 13 Meeting and Discussion 
 

About the freedom of free forms 
 

Living with the sun: using canopy 
structures in Mexico and the UK 
 

 Oscar A. ANDRÉS 

 

Julia MUNDO*, Salvador RODRÍGUEZ, 
Marisela MENDOZA, Richard BAKER 

 

Part 2 – Analysis (1) 
(Chair: A. SAMARTIN) 
Unified formulation for Reissner-
Mindlin plates: a comparison with  
 

Randomness in topological models 
 

A Deployable Mast for Adaptable Textile 
Architecture 
 

numerical results 

Luca TASSINARI*, Salvador MONLEÓN 
CREMADES, Cristina GENTILINI 

Romuald TARCZEWSKI*, Waldemar 
BOBER 

 

Niels DE TEMMERMAN*, Marijke 
MOLLAERT, Lars DE LAET, Tom VAN 
MELE, Laurent GULDENTOPS, Caroline 
HENROTAY, Wim DEBACKER, et al. 
PADUART, Hendrik HENDRICKX, 

Structural analysis of parabolic arches 
defined in Global Coordinates 
 

Didactic strategies for comprehension 
and learning of structural concepts 
 

Cable roofs. Evolution, Classification 
and Future Trends 
 

Lázaro GIMENA*, Pedro GONZAGA, 
Faustino N. GIMENA 

 

Carlos MORENO*, Antonio ABAD, Juan 
G. GERDINGH, Carlos GARCIA M., 
Oscar GONZÁLEZ C 

 
Iago GONZÁLEZ QUELLE 

 

Vibration behaviour of statically 
determinate arches, under pedestrian 
loading and using morphological 
indicators 
 

Digital Tectonics as a Morphogenetic 
Process 
 

WG 6 Meeting and Discussion 
 

Thomas VANDENBERGH, Patrick W. DE 
WILDE 

 

Rivka OXMAN 

 

   

16:40   
For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Tuesday, 29 September, 17:00 – 18.30 Tu.4 
 

Session Tu.4.A – Room A – Paraninfo Tu.4.B – Room B – Sala d’Actes 
Title Part 1 – Space Grids (2) 

 
Part 2 – Wind Simulation (2) 

 

Shells (2) 

 

Chair Kai-Uwe BLETZINGER Tibor TARNAI 

17:00 Part 1 – Space Grids (2) 
 
Application of pushover analysis in 
estimating seismic demands for large-span 

Textile formwork for concrete shells 
 

 spatial structure 
 
Weijing ZHANG*, Jiaru QIAN 

 

Laurent GULDENTOPS*, Marijke 
MOLLAERT, Sigrid ADRIAENSSENS, Lars 
DE LAET, Niels DE TERMMERMAN 

 
17:20 Analysis and experiments for form finding of 

the SCST structures 
 

Shape optimization of small span textile 
reinforced cementitious composite shells 
 

 Jeung-Hwan DOH*, Jin-Woo KIM, Moon-Ho 
PARK 

 

Tine TYSMANS*, Sigrid ADRIAENSSENS, 
Jan WASTIELS 

 

17:40 Part 2 – Wind Simulation (2) 
 
Basic Study on Multi-Bay Horn-Shaped 
membrane Roof –Evaluation of Wind Load 
 

Morphing Multistable Textured Shells 
 

 and Influence of Supporting System on 
Structural Behavior under Winds– 
Yuki NAGAI *, Akira OKADA, Naoya 
MIYASATO, Masao SAITOH 

Mohammad R. GOLABCHI*, Simon D. 
GUEST 

 

18:00 One consideration on the wind pressure load 
acting on the surface of mesh membrane 
structure. Comparison of experiment and 
analysis on a simple shape 
 

New stone shells: design and robotic 
fabrication 
 

 Fumiyoshi TAKEDA*, Tatsuya YOSHINO, 
Yasushi UEMATSU 

 

Martin BECHTHOLD 

 

18:20  Mechanical behavior of reinforced concrete  
Shell-Slab complex structure 
 

18:30  Kyoko YONE*, Makoto TAKAYAMA 

 

  18:40 

   

   

   
For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Tuesday, 29 September, 17:30 – 18:30 Tu.4 
 

Tu.4.C – Room C – Salón de Actos Tu.4.D – Room D – Sala de Juntas Tu.4.E – Room E – Aula A. Alfaro 
 

Realization and Design (3) 

 

 

Analysis (2) 

 

Morphology and Form-finding (2) 

 

Andreas FALK Jan B. OBR� BSKI Agustín PÉREZ GARCÍA 

Reconstruction of Space Steel 
Constructions 
 

The analysis of load relieving system 
using sliding cable element 

Digital Master Builders – Evolutionary 
Formfinding in the Information Age 
 

Ján BRODNIANSKY*, Zoltán AGÓCS, 
Rudolf ÁROCH, Miloš SLIVANSKÝ 

 

Y. J.WU, Z. H. CHEN* 

 

Julia STRATIL 

 

Extreme Water and Architecture. 
Building without joints 
 

Inelastic nonlinear analysis of beams 
with under-tension cables 
 

Free-form, form finding and anisotropic 
grid shell 
 

Félix ESCRIG*, José SANCHEZ 

 

Jaehong LEE*, DukKun PARK, Yeontae 
KIM, Sungwoo WOO 

 

N. BALDASSINI, J. RAYNAUD 

 

Structural design of the Erdos Museum 
Envelope 
 

Exact manual analysis of space frames 
by decomposition of the loads 
 

Analysis of Normal Lines for Structural 
Grids 
 

Weibiao YANG*, Ruiwen YUAN, Lei LU, 
Guohua ZENG 

 

A. LACORT ECHEVERRÍA 

 

Wim M. W. KAMERLING 

 

More on Vierendeel trusses to build 
great roofs 
 

Study on the Key Issues of Beam String 
Structures 
 

Mapping two-way continuous elastic grid 
on an imposed surface: Application to 
grid shells 
 

Félix ESCRIG*, José SANCHEZ 

 

Wei TIAN, Lianping YANG, Jiachun CUI, 
Chengming LI 

 

Lina BOUHAYA*, Olivier BAVEREL, 
Jean-François CARON 

 

Design of the Palaran Main Stadium 
Indonesia 
 

 Advanced Form-Finding for Cable Dome 
Structures 
 

Jinzhi WU*, Yang XIANG, Yigang 
ZHANG 

 

 Jaehong LEE, Hoang Chi TRAN, Kihak 
LEE 

 

18:40  18:40 

   

   

   

For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Tuesday, 29 September, 19:00 – 20.00 Tu.5 
 

Session Tu.5.A - Room A – Paraninfo 
Title Opening of the Exhibition 

Mamoru Kawaguchi, Structural Engineer 
Innovation and Tradition in Structural Design 

Chairs Alberto DOMINGO, Carlos LÁZARO (Exhibition Organizers) 

19:00 Introductory Speech 

 

Jörg SCHLAICH 

19:15 Plenary Lecture 

 

The Concept of Dimensions in Structural Design 

 Mamoru KAWAGUCHI 

19:45 Opening 

20:00  
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Thursday, 1 October, 8:30 – 10.30 Th.1 
 

Session Th.1.A – Room A – Paraninfo 
Title Part 1 – Invited Lectures 

— 
Part 2 – Heinz Isler’s Memorial Session 

Chair A. SAMARTIN, S. MONLEÓN (Part 1) – David BILLINGTON (Part 2) 

8:30 Plenary Lecture 

 

Geometry and Structures 

 Félix ESCRIG 

  

 

9:15 Plenary Lecture 

 

Some recent case studies 

 Werner SOBEK 

  

10:00 Heinz Isler’s Memorial Session (Chaired by David BILLINGTON) 

Memorial  by David BILLINGTON and Michael BALZ 

 

10:10 Plenary Lecture 

 

39 etc… : Heinz Isler’s infinite spectrum of new shapes for shells 

  John CHILTON 

10:30  
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Thursday, 1 October, 11:00 – 13.00 Th.2 
 

Session Th.2.A – Room A – Paraninfo Th.2.B – Room B – Sala d’Actes 
Title WG 8 Organized Session - Earthquake 

Response of Metal Spatial Structures (1) 
(Organized by Shiro KATO) 

 

Realization and Design (4) 

 

Chair Su Duo XUE Juan G. OLIVA SALINAS 

11:00 Keynote Lecture Widespanned Retractable Roofs of Thermal 
Baths in Wörishofen and Erding 
 

 State-of-Arts Views on Response Control 
Technologies on Metal Space Structures 

Ekkehard RAMM*, Albrecht BURMEISTER, 
Lutz EITEL, Reiner REITINGER 

 

11:20 Toru TAKEUCHI*, Toshiyuki OGAWA, 
Tomohiko KUMAGAI 

Practical aspects determining the modelling 
of the space structure for the free-form 
envelope enclosing Baku’s Heydar Aliyev 
Cultural Centre 
 11:30 Grid structures in Wenchuan Earthquake Jaime SANCHEZ-ALVAREZ 

 

11:40 Yuan FENG*, Yifeng LIU, Xun XIA An elevated ‘Bubble’ at Shanghai’s New 
International Cruise Terminal 
 

11:50 Effects of Resonance between Spatial 
Structures and Ceiling Systems on the 
Seismic Response 
 

Tian-Fang JING*, Andrzej BRZOZOWSKI 

12:00 Koichiro ISHIKAWA The Frankfurt Zeil Grid Shell 
 

12:10 Practical study on a new type Buckling-
Restrained-Brace 
 

J. KNIPPERS*, Th. HELBIG 

 

12:20 Takanori OYA*, Takashi FUKASAWA, 
Makoto FUJIWARA, Yoshihiko KUROIWA, 
Jun ARAI 

 

Design Optimization and Structural 
Property Study on Suspendome with 
Stacked Arch in Chiping Gymnasium 
 

12:30 Seismic Analysis of the Structure with 
Viscous Damper Bracings of the Theme Hall 
of The World Expo 2010 Shanghai China 
 

Z. H. CHEN*, Hong-Bo LIU 

 

12:40 Dagen WENG*, Hui HE, Xilin LU 

 

Structural Expression in Architectural 
Creation of Sports Facilities 
 

12:50  Yaxiong YAO 

 

13:00   

   
For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Thursday, 1 October, 11:00 – 13.00 Th.2 
 

Th.2.C – Room C – Salón de Actos Th.2.D – Room D – Sala de Juntas Th.2.E – Room E – Aula A. Alfaro 
 

Tension and Membrane Structures 
(2) 

WG 15 Organized Session 

Structural Complexity (1) 
(A. BORGART, B. MAURIN) 

WG 1 Organized Session 

Silos and Tanks 
(Organized by Michael ROTTER) 

Slade GELLIN Andrew BORGART Michael ROTTER 

Parametric analysis of cable net roofs 
suspended from arches with block and 
tackle suspension system 
 

Keynote Lecture Keynote Lecture 

Krisztián HINCZ 

 

Innovative Timber Constructions 
 

Silos and tanks in research and practice: 
state of the art and current challenges 
 

Application of vibration method for 
estimating tension force of stay cables in 
2002 World-cup stadiums in Korea 
 

Yves WEINAND 

 

J. Michael ROTTER 

Kug Kwan CHANG*, Young Soo CHUN, 
Byung Chang JIN 

 

Exceptions as a rule in computational 
design 
 

Full Scale Experiences with Flow Funnel 
 

Finite element simulation of fracture 
strength of PTFE coated glass fiber 
fabric membranes 
 

Jeroen L. COENDERS 

 

Martin KALDENHOFF 

 

Tatsuya YOSHINO*, Shiro KATO 

 

Nature versus Technology – 
Performance Building Skins Inspired by 
Nature 
 

Influence of patch-load metal silos with 
corrugated walls 
 

Wrinkling analysis of orthotropic 
membranes via semidefinite 
programming 
 

Edgar STACH 

 

Francisco AYUGA*, Carlos GONZALEZ-
MONTELLANO, Eutiquio GALLEGO, 
José María FUENTES, Álvaro RAMIREZ 

 Yoshinori FUJII*, Yoshihiro KANNO 

 

Computational Structural Form Finding 
and Optimization of Shell Structures 
 

Experimental and design loads of 
pressure of bulk materials against silo 
wall 
 

Wrinkling simulation of membrane 
structure 
 

Andrew BORGART*, Lonneke 
TIGGELER 

 

Mieczys
aw KAMINSKI, Marek MAJ* 

 

Xiaoying SUN*, Bingbing SAN, Yue WU, 
Shizhao SHEN 

 

Double-curved surfaces using a 
membrane mould 
 

Hurricane failures of tanks for the oil 
industry 
 

Membrane structure in the form of 
Möbius strip 
 

Arno PRONK*, Ivo VAN ROOY, Pieter 
SCHINKEL 

 

Luis A. GODOY 

 

Hooi Min YEE*, Kok Keong CHOONG, 
Jae-Yeol KIM 

 

A comparison of methods for using 
genetic algorithms to guide parametric 
assocaitive design 
 

WG 1 Meeting and Discussion 
 

 Peter VON BUELOW 

 

 

 13:10 13:10 
For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Thursday, 1 October, 14:30 – 16.30 Th.3 
 

Session Th.3.A – Room A – Paraninfo Th.3.B – Room B – Sala d’Actes 
Title WG 8 Organized Session - Earthquake 

Response of Metal Spatial Structures (2) 
(Organized by Shiro KATO) 

 

Footbridges and Bridges 

Chair Su Duo XUE, Shiro KATO Salvador MONLEÓN 

14:30 Some Considerations in Seismic Analysis of 
Spatial Structure Accounting for Soil-
Structure Interaction 
 

Keynote Lecture 

 S.D. XUE*, X.B. LUAN 

 

Bridge and Landscape: reasons of the shape; 
Itineraries through the landscape, different 
experiences 

14:50 Seismic performance of vertical irregular 
hybrid spatial structures 
 

Enzo SIVIERO*, Fabrizia ZORZENON 

15:00 Feng LIU*, Xilin LU  

 

Form-finding study of Taizhou Bridge. A 3-
pylon suspension bridge 

15:10 Failure mechanism of single-layer saddle-
curve reticulated shells subjected to 
earthquakes 
 

Airong CHEN, Xiaoyu LUO 

15:20 Xudong ZHI*, Feng FAN, Shizhao SHEN, 
Qinxin FAN 

 

Global and local model combination for the 
structural analysis of the T2 line tram 
viaduct in Valencia (Spain) 

15:30 Response Evaluation of Seismically Isolated 
Lattice Domes using Amplification Factors 
 

Lucía MIGUEL*, Salvador MONLEÓN 

15:40 Kengo TAKAMATSU*, Toru TAKEUCHI, 
Tomohiko KUMAGAI, Toshiyuki OGAWA 

 

Structural behaviour of spatial arch bridges 

15:50 Efficiency of a new steel hysteretic device for 
an intermediate seismic isolation system 
applied to reticular domes 
 

Juan José JORQUERA LUCERGA 

16:00 Shiro KATO* Takanori OYA, Shoji 
NAKAZAWA, Yun-Beom KIM 

 

Failure reason analysis of an arch bridge 
and reinforcement scheme with hybrid 
structure 

16:10 Discussion (chaired by Su Duo XUE and 
Shiro KATO) 
 

Xiang-Yu YAN, Z. H. CHEN* 

16:20  A concept of a beam prestressed by bending: 
Application to a footbridge in composite 
materials 

16:30  Oliver BAVEREL*, Jean-François CARON 

  16:40 
For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Thursday, 1 October, 14:30 – 16.30 Th.3 
 

Th.3.C – Room C – Salón de Actos Th.3.D - Room D – Sala de Juntas Th.3.E - Room E – Aula A. Alfaro 
 

Tensegrity Systems 

Part 1 – WG15 OS – Structural 
Complex. (2) (BORGART, MAURIN) 

Part 2 – Analysis (3) 

 

Silos and Tanks 

 

René MOTRO A. BORGART (P.1) – A. DOMINGO (P.2) Michael ROTTER 

Tensegrity modules for pedestrian 
bridges 

Part 1 – WG15 OS – Struct. Complex. (2) 
 
Form finding of the shell structures of 
the ROLEX LEARNING CENTER in 
 Landolf RHODE-BARBARIGOS*, Nizar 

BEL HADJ ALI, René MOTRO, Ian F.C. 
SMITH 

Lausanne 

A. WEILANDT*, M. GROHMANN, K. 
BOLLINGER, M. WAGNER 

Tensegrity Structures for the Hellenic 
Maritime Museum 

ROLEX LEARNING CENTER in 
Lausanne: From conceptual design to 
execution 
 

Katherine A. LIAPI Agnes WEILANDT, Manfred 
GROHMANN*, Klaus BOLLINGER, 
Michael WAGNER 

Application of the tensegrity principles 
on tensile textile constructions 

WG 15 Meeting and Discussion 
 

Diana Maritza PEÑA*, Ignasi LLORENS, 
Ramón SASTRE 

 

Tensegrity workshop: designing (the) 
building process 

Part 2 – Analysis (3) 
 
An analytical model for Tensairity 
girders 
 Maria K. VRONTISSI Rolf H. LUCHSINGER, Uwe TEUTSCH 

 

Effects of member loss on the structural 
integrity of tensegrity systems 

Structural properties of tensioning air 
beam system (TABS)  
 

Karim ABEDI*, Behzad 
SHEKASTEHBAND 

Ki-Youl BEAK, Jong-Soo KIM 
 

 Collapse behaviors of plane lattice arches 
under excessive dynamic and static 
vertical loads 
 

 Yoshiya TANIGUCHI*, Risa 
FUKUSHIMA, Susumu YOSHINAKA 

 

Experimental study on the buckling and 
post-buckling behavior of thin-walled 
cylindrical shells with varying thickness 
under hydrostatic pressure 

Y.G. FAKHIM, H. SHOWKATI, K. 
ABEDI* 

 

Buckling load reduction of axially 
compressed cylindrical shells under the 
action of two interacting localized defects  

A. KHAMLCHI*, J. EL BAHAOUI, L. EL 
BAKKALI, A. LIMAM 

 

Stability of column-supported steel 
cylinders with engaged columns 

Cornelia DOERICH*, Wesley 
VANLAERE, Guy LAGAE, J. Michael 
ROTTER 

 

Imperfection modes determining the 
buckling resistance of pressurized 
spherical caps 

Jakub MARCINOWSKI 

 

Eccentric discharge buckling of a very 
slender silo 

Adam J. SADOWSKI*, J. Michael 
ROTTER 

 

Steel cylinders on local supports with 
rigid stiffeners 

Wesley VANLAERE*, Cornelia 
DOERICH, Guy LAGAE, Rudy VAN 
IMPE 

 

Silos with stepped wall thickness on local 
supports 

Peter KNOEDEL 

 

  Remark: The contributions in this Session 
are scheduled on a 15 min. basis. 

   

For multiple author papers (when available): Contact author designated by * and presenting author designated by undescore 
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Thursday, 1 October, 17:00 – 18.30 Th.4 
 

Session Th.4.A - Room A - Paraninfo Th.4.B - Room B – Sala d’Actes 
Title  

Structural Members and Details (1) 

 

Innovative Structural Systems 

 

Chair Carlos FERRER Manfred GROHMANN 

17:00 Influence of various types of node connectors 
on the buckling loads of grid shells 

Combined Timber Plate and Branching 
Column Systems – Variations and 
Development of System Interaction 

 Kyung-Ju HWANG*, Jan KNIPPERS, Sun-
Woo PARK 

 

Andreas FALK*, Peter VON BUELOW 

 

17:20 Failure mechanism and practical load-
carrying capacity calculation method of 
welded hollow spherical joints connected 
with circular steel tubes 

Enabling formfinding design through online 
systems 
 

17:30 Wanli XUE, Lianping YANG, Qilin ZHANG, 
Pingshan WANG 

Philipp JUREWICZ*, Roman IVANCSITS 

 

17:40 Progresses of Loading behavior of Bolted 
Joints Used in Aluminum Alloy Structures 
 

The application of folded plate principles on 
spatial structures with regular, irregular and 
free-form geometries 
 

17:50 Han XU, Xiaonong GUO, Yongfeng LUO 

 

Martin TRAUTZ, Ralf HERKRATH* 

 

18:00 Efficiency of thin-walled bars analyses by 
analytical or numerical methods in the light 
of experiments 

Comparing Structural Systems for Free-
Forms 
 

18:10 Jan B. OBR� BSKI 

 

Wim M. W. KAMERLING 

 

18:20 Accurate Solution of Some I-Beam 
Optimization Problems 
 

Timber fabrics 

18:30 Vadym GORDEIEV 

 

Yves WEINAND 

 

 18:40 18:40 
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Thursday, 1 October, 17:00 – 18.30 Th.4 
 

Th.4.C – Room C – Salón de Actos Th.4.D - Room D – Sala de Juntas Th.4.E – Room E – Aula A. Alfaro 
 

Innovative Structural Materials (1) 

 

 

RC Structures and Material 
Modeling (1) 

 

Structures and Environment (1) 

Arno PRONK Alberto DOMINGO Edgar STACH 

Sticky Glass – Structural bonded Joints 
with Acrylates 

Keynote Lecture Towards a future in sustainable 
structural design 

Bernhard WELLER*, Iris VOGT Nonlinear Analysis of a Collapsed 
Reinforced Concrete Chimney 
 

Juan Gerardo OLIVA SALINAS*, Eric 
VALDEZ OLMEDO 

Testing for individual approval of a vault 
roof with in-plane loaded glass panes 

Phillip L.GOULD*, Wei HUANG 

 

A new function for large-span civil 
buildings 

Bernhard WELLER*, Stefan REICH, Jan 
EBERT, Philipp KRAMPE 

Seismic performance of a double core 
RC structure 
 

Hai-Wang LI*, Xue-Feng SHU, Fei ZHI 

A singular structure: Monopost made in 
composites 

C� lin MIRCEA, Andrei FAUR 

 

Sustainable Shells: New African vaults 
built with soil-cement tiles 

J.A. ROVIRA, P.MARTIN, D.PONS, A. I. 
ALMERICH* 

Hybrid UHPFRC thin walled “ � ” beams 
for flat roofing applications 
 

Michael H. RAMAGE*, John A. 
OCHSENDORF, Peter RICH 

PBO Fibres: from sailing design towards 
architectural performance 

Esteban CAMACHO*, Pedro SERNA Performance Pods – a shell spatial 
housing system 

J. R. RUIZ CHECA, C.E. GOUGH*, M. 
POBO BLASCO 

Consideration on a design criteria for 
free solid model of Thick Wall and Floor 
Structure (TWFS) 

Larry BARROW*, Shaima ALARAYEDH 

 Daisuke INODA*, Norihide IMAGAWA  

 18:40  
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Friday, 2 October, 9:00 – 11.00 Fr.1 

Session Fr.1.A – Room A – Paraninfo 
Title  

Plenary Lectures by the Hangai Prize Awardees and Prize Presentations 
 

Chairs Makoto TAKAYAMA (Chair of the Hangai Prize Committee) 

Ken’ichi KAWAGUCHI (Secretary of the Hangai Prize Committee) 

9:00 Introduction by the Chairs 

9:10 Plenary Lecture 
 
Fire performances of space grid structures 
 

 L. B. QIU*, S. D. XUE, M. FENG 

 

9:35 Plenary Lecture 
 
Computational morphogenesis in architecture: the cost optimization of free form grid-shells 

 Paolo BASSO*, Andrea E. DEL GROSSO, Alberto PUGNALE, Mario SASSONE 

 

10:00 Plenary Lecture 
 
Generalization of Rigid Foldable Quadrilateral Mesh Origami 
 

 Tomohiro TACHI 

 

10:25 Plenary Lecture 
 
Movable structure for a two-axes solar tracker. Tracking a sustainable future 
 

 Francisco J. PALACIOS*, Alberto DOMINGO, Carlos LAZARO 

 

10:50 Conferral of Diplomas and Medals (John F. ABEL, President of IASS) 
 
Awardees: Lin Bo QIU, Paolo BASSO, Tomohiro TACHI, Francisco PALACIOS 

11:00  
For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Friday, 2 October, 11:30 – 13.30 Fr.2 
 

Session Fr.2.A – Room A – Paraninfo Fr.2.B – Room B – Sala d’Actes Fr.2.C – Room C – Salón de Act. 
Title WG 8 OS – Earthqake Response 

of Metal Spatial Structures (3) 
(Organized by Shiro KATO) 

 

Realization and Design (5) 

 

Tension and Membrane 
Structures (3) 

Chair Toru TAKEUCHI Jaime SANCHEZ-ALVAREZ Ruy M. O. PAULETTI 

11:30 Seismic Risk Evaluation of Spatial 
Structures by using Grid Computing 
System 

Steel Structure of Astana Stadium – 
Kazakhstan 

A new approach in the design of 
cable nets: The National Campus for 
the Archaeology of Israel 

 Shoji NAKAZAWA *, Shiro KATO, 
Ryoichi SHIBATA 

Necati T. CELTIKCI*, Yonca 
CELTIKCI, Serap GUCLU 

Rossella NICOLIN*, Jeff 
THOMPSON, Nathaniel M. 
STANTON 

11:50 Reliability-based Optimization of 
Spatial Structures using 
Approximation Model 

Structural design of a continuum of 
reinforced concrete elements -
Realization of ”Rias-Hall”, Ofunato 
public hall & library in Japan- 
 

Design and Construction of Multi-
bay Horn-shaped Membrane Roof –
Measuring Results Obtained from 
the Observation … 

12:00 Jingyao ZHANG*, Makoto OHSAKI Wataru SHIMOKUBO*, Norihide 
IMAGAWA, Shinsuke SUEMATSU 

 

Naoya MIYASATO*, Akira OKADA, 
Yuki NAGAI, Masao SAITOH 

12:10 Research on Dynamic Performance 
of Large-Span Complex Shape 
Spatial Lattice Shell 

Structural design for Concert Hall in 
IFEZ Arts Center 
 

The Almuñécar Aquarium Textile 
Roof 

12:20 Xiuli WANG *, Wang LEI Chan-hoon SHIN, Jong-soo KIM, Ja-
yeong KIM 

 

Josep Ignasi de LLORENS DURA 

 

12:30 Response Spectrum Analysis 
Methods for Spatial Structures 

Structural analysis of the roof’s shell 
of the new terminal of the Airport of 
Valencia (VLC) 
 

A new biaxial and shear protocol for 
architectural fabrics 
 

12:40 Yongfeng LUO*, Lei WANG Juan Francisco MOYÁ SORIANO*, 
Carlos LLOPIS CAMPS 

 

Alison L. JACKSON*, Benjamin N. 
BRIDGENS, Peter D. GOSLING 

 

12:50 Dynamic responses of cylindrical 
lattice shell roofs under horizontal 
earthquake motions with arbitrary 
direction by shaking table tests 

Vnukovo-1 airport building in 
Moscow. The load bearing steel 
structures of grid-type roof. Features 
of design concepts, manufacture … 

Importance of material properties in 
fabric structure design & analysis 
 

13:00 Tomohiko KUMAGAI*, Toru 
TAKEUCHI, Izumi SUZUKI, 
Toshiyuki OGAWA 

Ilya L. RUZHANSKIY, Dmitry L. 
MOSYAGIN 

 

Benjamin N. BRIDGENS*, Peter D. 
GOSLING, Caroline H. PATTERSON, 
Stuart J. RAWSON, Newton HOVE 

 
13:10 Shaking table test on a hybrid spatial 

structure with engineering 
application 
 

  

13:20 Xilin LU *, Feng LIU   

13:30    

    
For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Friday, 2 October, 11:30 – 13.30 Fr.2 
 

Fr.2.D – Room D – Sala de Juntas Fr.2.E – Room E – Aula A. Alfaro Fr.2.F – Room F– Sala Nord 
WG 19 Organized Session 

Temporary Spatial Structures 
(Organized by Tatsuo MUROTA) 

Part 1 – Structures and Environm (2) 

Part 2 – Structural Members and 
Details (2) 

Part 1 – Innovative Structural 
Materials (2) 

Part 2 – RC Structures  (2) 

K. KAWAGUCHI, R. SHAEFFER Michael H. RAMAGE C� lin MIRCEA 

Keynote Lecture Part 1 – Structures and Environm (2) 
 
Psychological study on the evaluation of 
transparent space grid roofs 

Part 1 – Innovative Struct. Materials (2) 
 
Research on the combination of water 
and membranes as a structural building 

Structural design of temporary spatial 
structures 

Bernhard WELLER*, Stefan REICH, 
Ma
gorzata GÓRNIAK 

 

Material 

Arno PRONK*, Roberto MAFFEI, Heiko 
MARTIN 

Tatsuo MUROTA Lightweight Origami structure & 
daylight modulation 
 

Research on the combination of water 
and membranes as sound insulation 
building material 
 

Structural design loads on temporary 
spatial structures 

Florian HEINZELMANN 

 

Arno PRONK*, Roberto MAFFEI, Heiko 
MARTIN 

 

Hisashi OKADA Bambu-Flex mechanism 
 

The study of the method of analysis of a 
continuous structure constituted 
different kinds of material. 
 

Temporary Structures in Shanghai 
EXPO2010 – Structural Design 
Specification and Example 
 

Jaime A. SIMON-CALLE, Josué E. DE LA 
CRUZ-MORI 

 

Masahide IMAGAWA*, Norihide 
IMAGAWA 

 

Minger WU*, Lei MENG, Tong MU Part 2 – Struct. Memb. and Details (2) 
 
A bi-stable revolute hinge for Variable 
Geometry Structures 
 

Part 2 – RC Struct. and Mat. Mod. (2) 
 
Structural behavior of self-compacting 
and fiber reinforced concrete under 
shear loading Rapidly assembled emergency shelters 

made from "green" materials 
Maria TUPPUTI*, Silvia BRICCOLI 
BATI, Tommaso ROTUNN 

 

shear loading 
Estefanía CUENCA*, Pedro SERNA, 
María J. PELUFO 

 
Edmond P. SALIKLIS*, Robert M. 
ARENS 

On code formulation, testing and 
computer simulation of cold-formed 
thin-sheet steel arches 

Analysis of moisture state of recycled 
coarse aggregate and its influence on 
compression strength of the concrete 
 

WG 19 Meeting and Discussion Andrés LAPUEBLA-FERRI*, Antonio J. 
JIMÉNEZ-MOCHOLÍ, Jose R. 
CERVERA-LÓPEZ 

María J. PELUFO*, Alberto DOMINGO, 
Vivian A. ULLOA, Needy N. VERGARA 

 

 Design and Finite Element Analysis of A 
Spatial Tubular Truss and Its Pin 
Support 
 

A study on drying shrinkage and creep of 
recycled concrete aggregate 
 

 Wen YANG*, Liwei WANG, Yuan FENG 

 

Jesús O. CASTAÑO, Alberto DOMINGO, 
Carlos LÁZARO, Fernando LOPEZ-
GAYARRE* 

 
   

   
For multiple author papers: Contact author designated by * and presenting author designated by underscore 
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Friday, 2 October, 14:30 – 16.30 Fr.3 
 
Session Fr.3.A – Room A – Paraninfo 
Title  

50-year Jubilee of the IASS 
 

Chairs Ihsan MUNGAN, John F. ABEL 

14:30 Panel Discussion 
 

 50 Years of Progress in Shell and Spatial Structures 
 

 David BILLINGTON, Ekkehard RAMM, Mamoru KAWAGUCHI, Narendra SRIVASTAVA, 
René MOTRO 

 

16:30  

 
 

Friday, 2 October, 17:00 – 17.45 Fr.4 
 
Session Fr.4.A – Room A – Paraninfo 
Title  

Annual General Meeting of the IASS and Closing Ceremony 
 

Chairs Rafael ASTUDILLO, Ronald SHAEFFER 

17:00  
State of the Association by John F. ABEL (President) 
Technical Activities Committee Report by René MOTRO (Chair) 
Report on the Journal of the IASS by Sergio PELLEGRINO (Editor-in-Chief) 
  Future Events by representatives of each event, introduced by Rafael ASTUDILLO 
Closing Remarks by John F. ABEL (IASS President), Carlos LÁZARO and Alberto DOMINGO 
(Chairs of IASS 2009) 

17:45  
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4.2. Index of Speakers by Session 
Session code: Dd.n.R:  Dd indicates Day, n indicates time slot, and R indicates Room 
 
A 
ABEDI, Karim - Th.3.C, Th.3.E 
ADRIAENSSENS, Sigrid - Mo.4.A 
ALMERICH, A. I. - Th.4.C 
ANDRÉS, Oscar A. - Tu.3.E 
ANTÓN, Arturo - Mo.2.B 
ARUN, Görün - Mo.3.D 
ASEFI, Maziar - Mo.4.C 
AYUGA, Francisco - Th.2.E 

B 
BAGGER, Anne - Mo.2.A 
BAKER, Richard - Tu.3.C 
BALDASSINI, N. - Tu.4.E 
BALZ, Markus - Mo.4.A 
BARROW, Larry - Th.4.E 
BASSO, Paolo - Mo.3.E, Fr.1.A 
BAVEREL, Oliver - Th.3.B  
BEAK, Ki-Youl - Th.3.D 
BECHTHOLD, Martin - Tu.4.B 
BELIS, Jan - Mo.3.A 
BILLINGTON, David P. - Tu.2.B 
BLETZINGER, Kai-Uwe - Tu.2.D 
BORGART, Andrew - Th.2.D 
BOUHAYA, Lina - Tu.4.E 
BRIDGENS, Benjamin N. - Fr.2.C 
BRODNIANSKY, Ján - Tu.4.C 
BURKHARDT, Uwe - Mo.3.A 

C 
CAMACHO, Esteban - Th.4.D 
CAO, Zheng-Gang - Tu.2.E 
CASTAÑO, Jesús O. - Fr.2.F 
CELTIKCI, Yonca - Fr.2.B 
CHANG, Kug Kwan - Th.2.C 
CHEN, Z. H. - Tu.4.D, Th.2.B, Th.3.B 
CHEN, Airong - Th.3.B 
CHILTON, John - Mo.3.B, Th.1.A 
COENDERS, Jeroen L. - Mo.2.E, Th.2.D 
CUENCA, Estefanía - Fr.2.F 
CUI, Jiachun - Tu.2.E, Tu.4.D 
D 
DA PORTO, Francesca - Mo.3.D 
DE LAET, Lars - Mo.3.C 
DE TEMMERMAN, Niels - Tu.3.C 

DING, Jie-min - Tu.3.A 
DOERICH, Cornelia - Th.3.E 
DOH, Jeung-Hwan - Tu.4.A 
DOMBERNOWSKY, Per - Mo.4.E 

E 
ESCRIG, Félix - Th.1.A 

F 
FALK, Andreas - Th.4.B 
FAN, Feng - Tu.2.E 
FENG, Yuan - Th.2.A 
FUJII, Yoshinori - Th.2.C 
FUJIMOTO, Masumi - Mo.2.B 
FUJITA, Shinnosuke - Tu.2.D 
G 
GARLOCK, Maria E. Moreyra - Mo.2.D 
GELLIN, Slade - Tu.2.C 
GIMENA, Lázaro - Tu.3.D 
GODOY, Luis A. - Th.2.E 
GOLABCHI, Mohammad R. - Tu.4.B 
GÓMEZ JÁUREGUI, Valentín - Mo.4.D 
GONZÁLEZ QUELLE, Iago - Tu.3.C 
GORDEIEV, Vadym - Th.4.A 
GOUGH, C.E. - Th.4.C 
GOULD, Phillip L. - Th.4.D 
GROHMANN, Manfred - Th.3.D 
GUAN, Fuling - Mo.3.C 
GUITART, Núria - Mo.2.A 
GULDENTOPS, Laurent - Tu.4.B 

H 
HARA, Takashi - Tu.3.B 
HARTE, Reinhard - Tu.2.B 
HARTZ, Christian - Tu.2.C 
HE, Minjuan - Tu.2.A 
HEINZELMANN, Florian - Fr.2.E 
HERKRATH, Ralf - Th.4.B 
HINCZ, Krisztián - Th.2.C 
HWANG, Kyung-Ju - Th.4.A 
I 
IMAGAWA, Masahide - Fr.2.F 
IMAGAWA, Norihide - Mo.4.B 
INODA, Daisuke - Th.4.D 
IRISARRI, Luis - Tu.3.A 
ISHIKAWA, Koichiro - Th.2.A 
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J 
JACKSON, Alison L. - Fr.2.C 
JENSEN, F. - Mo.4.A 
JING, Tian-Fang - Th.2.B 
JORQUERA LUCERGA, Juan José - Th.3.B 
JUREWICZ, Philipp - Th.4.B 

K 
KALDENHOFF, Martin - Th.2.E 
KAMERLING, Wim M. W. - Tu.4.E, Th.4.B 
KANNO, Yoshihiro - Tu.3.D 
KATO, Shiro - Th.3.A 
KAWAGUCHI, Ken'ichi - Tu.3.C 
KAWAGUCHI, Mamoru - Tu.5.A 
KHAMLCHI, A. - Th.3.E 
KIM, Seung-Deog - Tu.3.A 
KIRKEGAARD, Poul Henning - Mo.3.C, 
Mo.4.C 
KNIPPERS, Jan - Th.2.B 
KNOEDEL, Peter- Th.3.E 
KOJ, Christoph - Mo.2.B 
KRAETZIG, Wilfried B.  - Mo.1.A 
KUMAGAI, Tomohiko - Fr.2.A 
KÜNSTLER, Arne - Mo.3.C 
L 
LACORT ECHEVERRÍA, A. - Tu.4.D 
LANG, Christian - Tu.2.B 
LAPUEBLA-FERRI, Andrés - Fr.2.E 
LEE, Jaehong - Tu.4.E 
LEE, Sang-Jin - Mo.4.E 
LENGYEL, András - Mo.4.E 
LEVY, Matthys - Mo.1.A, Mo.3.D 
LI, Hai-Wang - Th.4.E 
LI, Yuan-Qi - Tu.2.A 
LIAPI, Katherine A. - Th.3.C 
LIU, Feng - Th.3.A 
LLOPIS CAMPS, Carlos - Fr.2.B 
LLORENS DURA, Josep Ignasi de - Fr.2.C 
LOCHNER ALDINGER, Irmgard  - Mo.3.E 
LU, Xilin - Th.2.A, Th.3.A, Fr.2.A 
LUCHSINGER, Rolf H. - Th.3.D 
LUO, Yongfeng – Th.4.A, Fr.2.A 
M 
MAJ, Marek - Th.2.E 
MARCINOWSKI, Jakub - Th.3.E 
MARQUES, Hugo - Mo.4.D 
MIGUEL, Lucía - Th.3.B 
MIRCEA, Andreea-Terezia - Mo.4.B 

MIRCEA, C� lin - Th.4.D 
MIURA, Koryo - Mo.1.A 
MIYASATO, Naoya - Fr.2.C  
MOCIBOB, Danijel - Mo.2.A 
MODENA, Claudio - Mo.3.D 
MONTICELLI, Carol - Mo.4.B 
MORENO, Carlos - Tu.3.E 
MOSQUERA, J.C. - Tu.2.D 
MUKAIYAMA, Youichi - Tu.3.A 
MUNDO, Julia - Tu.3.C 
MUNGAN, Ihsan - Tu.1.A 
MUROTA, Tatsuo - Fr.2.D 
N 
NAGAI, Yuki - Tu.4.A 
NAKAZAWA, Shoji - Fr.2.A 
NATTERER, Johannes - Mo.2.B 
NICOLIN, Rossella - Fr.2.C 
NIHO, Yutaka - Tu.2.E 
NIJSSE, Rob – Mo.3.A 

O 
OBR� BSKI, Jan B. - Th.4.A 
OHMORI, H. - Tu.2.D 
OKADA, Hisashi - Fr.2.D 
OLIVA SALINAS, Juan Gerardo - Th.4.E 
OPPE, Matthias - Mo.3.A 
OXMAN, Rivka - Tu.3.E 
OYA, Takanori - Th.2.A,  

P 
PALACIOS, Francisco J. - Fr.1.A 
PARIGI, Dario - Mo.3.B 
PARK, Sun-Woo - Mo.2.C 
PARK, DukKun - Tu.4.D 
PAULETTI, Ruy M. O.  - Tu.2.C 
PAWLIK, Elzbieta - Th.2.E 
PELUFO, María J. - Fr.2.F 
PEÑA, Diana Maritza - Th.3.C 
PÉREZ GARCÍA, Agustín - Tu.3.E  
PESEKE, Horst - Mo.2.D 
PIZZIGONI, Attilio - Mo.3.B 
POPOVIC LARSEN, Olga - Mo.3.B 
PRONK, Arno - Th.2.D, Fr.2.F 
PUNGALE, Alberto - Mo.2.D 
PULLER, Kerstin - Mo.2.A 

Q 
QIN, Jie - Tu.3.A 
QIU, L. B. - Fr.1.A 
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R 
RAMAGE, Michael H. - Th.4.E 
RAMM, Ekkehard - Tu.1.A, Th.2.B 
REICH, Stefan - Fr.2.E 
RHODE-BARBARIGOS, Landolf - Th.3.C 
RIBEIRO, Tatiana S. A. - Tu.3.B 
RIZZUTO, Joseph P. - Mo.3.B 
ROLVINK, Anke - Mo.2.E 
ROTTER J. Michael - Th.2.E 
RUZHANSKIY, Ilya L. - Fr.2.B 
S 
SADAMOTO, Miwa - Mo.4.A 
SADOWSKI, Adam J. - Th.3.E 
SAITOH, Masao - Tu.1.A 
SALIKLIS, Edmond P. - Fr.2.D 
SAMARTÍN, A. - Tu.2.D, Tu.2.B 
SANCHEZ, Javier - Tu.3.C 
SANCHEZ, José - Tu.4.C 
SANCHEZ-ALVAREZ, Jaime - Th.2.B 
SCHENK, Mark - Mo.3.C  
SCHLAICH, Jörg - Tu.5.A 
SEGAL, Edward - Mo.4.D 
SHEPHERD, Paul - Mo.3.E 
SHIMOKUBO, Wataru - Fr.2.B 
SHIN, Chan-hoon - Fr.2.B 
SHUGAEV, Vladimir V. - Tu.3.B 
SIMON-CALLE, Jaime A. - Fr.2.E 
SIVIERO, Enzo - Th.3.B 
SMITH, Brian - Mo.2.C 
SOBEK, Werner - Th.1.A 
SØNDERGAARD, Asbjørn - Mo.4.E 
STACH, Edgar - Th.2.D 
STØTTRUP-ANDERSEN, Ulrik - Mo.2.C 
STRATIL, Julia - Tu.4.E 
SUN, Xiaoying - Th.2.C 
SUNDARAM, R. - Tu.2.B 
T 
TACHI, Tomohiro - Mo.3.C, Fr.1.A 
TAKAMATSU, Kengo - Th.3.A 
TAKAYAMA, Makoto - Tu .4.B 
TAKEDA, Fumiyoshi - Tu.4.A 
TAKEUCHI, Toru - Th.2.A 
TAMAI, Hiroki - Tu.2.E 
TANIGUCHI Yoshiya - Th.3.D 
TARCZEWSKI, Romuald - Mo.3.D, Tu.3.E 
TARNAI, Tibor - Tu.3.E 

TASCHE, Martin - Mo.4.D 
TASSINARI, Luca - Tu.3.D 
TEIXIDOR, Carles  - Mo.2.A 
TEUFFEL, Patrick - Mo.4.C, Tu.2.D 
THOMPSON, Jeff - Fr.2.C 
TOMAS, Antonio - Tu.3.B 
TUPPUTI, Maria - Fr.2.E 
TYSMANS, Tine - Tu.4.B 

V 
VAN DE STRAAT, Roel - Mo.2.E 
VANDENBERGH, Thomas - Tu.3.D 
VANLAERE, Wesley - Th.3.E 
VÉGH, Ludevít - Mo.4.B 
VEGH, Petr - Mo.4.B 
VELTKAMP, Martijn - Mo.4.E 
VERBEECK, Kenny - Mo.4.A 
VON BUELOW, Peter - Tu.3.D, Th.2.D 
VRONTISSI, Maria K.  - Mo.3.A, Th.3.C 
W 
WANG, Xiuli - Fr.2.A 
WEHDORN-ROITHMAYR, Robert - Mo.3.E 
WEILANDT, Agnes - Mo.4.C, Th.3.D 
WEINAND, - Yves Th.2.D, Th.4.B 
WELLER, Bernhard - Th.4.C 
WENG, Dagen - Th.2.A 
WEVER, Thomas - Tu.2.C 
WINSLOW, Peter - Mo.3.E 
WU, Jinzhi - Tu.4.C 
WU, Minger - Fr.2.D 
WU, Yue - Mo.4.E 

X 
XUE, S.D. - Th.3.A 

Y 
YAKUSHEV, Vladimir L. - Tu.3.B 
YAN, Chongbing - Tu.3.A 
YAN, Xiang-Yu - Th.3.B 
YANG, Bin - Mo.4.E 
YANG, Weibiao - Tu.4.C 
YANG, Wen - Fr.2.E 
YAO, Yaxiong - Th.2.B 
YEE, Hooi Min - Th.2.C 
YONE, Kyoko - Tu.4.B 
YOSHINO, Tatsuya - Th.2.C 

Z 
ZAMMIT, Kenneth - Mo.3.A 
ZASTAVNI, D. - Mo.4.D 
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ZHANG, Jingyao - Fr.2.A 
ZHANG, Qilin - Tu.2.C, Th.4.A 
ZHANG, Weijing - Tu.4.A 
ZHI, Xudong - Th.3.A 
ZHOU, Dai - Tu.2.A 
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4.3. Index of Session Chairs 
Session code: Dd.n.R:  Dd indicates Day, n indicates time slot, and R indicates Room 

 
A 
ABEL, John F. - Tu.2.B, Tu.3.B, Fr.3.A 
ARUN, Görün - Mo.3.D 
ASTUDILLO, Rafael - Mo.4.A, Fr.4.A 

B 
BALZ, Markus - Mo.3.C 
BECHTHOLD, Martin - Mo.4.E 
BELIS, Jan - Mo.2.A, Mo.3.A 
BILLINGTON, David P. - Th.1.A 
BLETZINGER, Kai-Uwe - Tu.4.A 
BORGART, Andrew - Th.2.D, Th.3.D 

C 
CHILTON, John - Mo.2.B 
COENDERS, Jeroen L. - Mo.3.E 

D 
DOMINGO, Alberto - Tu.5.A, Th.3.D, Th.4.D 

F 
FALK, Andreas - Tu.4.C 
G 
GARLOCK, Maria E. Moreyra - Mo.4.D 
GELLIN, Slade - Th.2.C 
GROHMANN, Manfred - Th.4.B 

I 
IMAGAWA, Norihide - Tu.2.E  

K 
KATO, Shiro - Th.3.A 
KAWAGUCHI, Ken'ichi - Tu.2.C, Tu.3.C, Fr.1.A, 
Fr.2.D 
KIM, Seung-Deog - Tu.2.A 
L 
LÁZARO, Carlos - Tu.5.A 
M 
MIRCEA, C� lin - Fr.2.F 
MOLLAERT, Marijke - Mo.4.C 
MONLEÓN CREMADES, Salvador - Th.1.A, 
Th.3.B 

MOTRO, René - Th.3.C 
MUNGAN, Ihsan - Fr.3.A 
O 
OBR� BSKI, Jan B. - Tu.4.D 
OHMORI, H. - Tu.2.D 
OKADA, Akira - Tu.3.C  
OLIVA SALINAS, Juan Gerardo - Th.2.B 

P 
PAULETTI, Ruy M. O. - Fr.2.C 
PÉREZ GARCÍA, Agustín - Tu.4.E 
POPOVIC LARSEN, Olga - Tu.3.E 
PRONK, Arno - Th.4.C 

R 
RAMAGE, Michael H. - Fr.2.E 
ROTTER J. Michael - Th.2.E, Th.3.E 
S 
SAMARTÍN, A. - Tu.2.D, Tu.3.D, Th.1.A 
SANCHEZ-ALVAREZ, Jaime - Fr.2.B 
SHAEFFER, Ronald - Fr.2.D, Fr.4.A 
SMITH, Brian - Mo.3.B 
SRIVASTAVA, Narendra K. - Mo.1.A, Tu.1.A 
STACH, Edgar - Th.4.E 
STØTTRUP-ANDERSEN, Ulrik - Mo.2.C 
T 
TAKAYAMA, Makoto - Fr.1.A 
TAKEUCHI, Toru - Fr.2.A 
TARCZEWSKI, Romuald - Mo.2.D 
TARNAI, Tibor - Tu.4.B 
TEUFFEL, Patrick - Mo.2.E 
V 
VÉGH, Ludevít - Mo.4.B 
VEGH, Petr - Mo.4.B 

X 
XUE, S.D. - Th.2.A, Th.3.A 
Z 
ZHANG, Qilin - Tu.3.A 
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5. Social program 
The Symposium program includes an informal Welcoming Reception, a Technical Excursion 
and a Gala Dinner. These social events are included in the symposium fees of all participants 
and accompanying persons, excepting those registered as Students. They may purchase tickets 
for each separate event at the registration desk. 
The Reception for the opening of the Mamoru Kawaguchi exhibition is open to all 
participants and accompanying persons. 

Welcoming Reception and Buffet Dinner (Monday, September 28) 
The reception and dinner will take place on Monday evening at 20.30 under the concrete shell 
roof of the Restaurante Submarino (L’Oceanografic, Ciudad de las Artes y las Ciencias). The 
concept of this emblematic building of the Aquarium of Valencia was developed by Félix 
Candela stemming from his famous roof in Xoximilco (Mexico). The structural design was 
carried on by A. Domingo, C. Lázaro and P. Serna after the death of Candela. The roof was 
built in 2001 keeping the spirit of Candelas works while using up-to-date techniques and 
materials. 
There will be a shuttle service from the venue to the Restaurant and back to the main hotels 
(Silken and Barceló). The estimated departure from the University will be at 20:00 (exact 
departure time will be indicated on site). 

Reception for the opening of the Exhibition (Tuesday, September 29) 
This event is open to all Symposium participants and accompanying persons. It will take 
place in the Rectorado building and adjacent spaces, near the exhibition room, on Tuesday 
evening at 20.00, after the Session Tu.5.A. Drinks and appetizers will be served. A bus shuttle 
to the hotels Silken and Barceló will be provided. Time will be announced on site. 

Technical Excursion (Wednesday, September 30) 
We will depart from the hotels (Silken and Barceló) at 7:30 a.m. and travel to Xàtiva 
(estimated arrival time 9:00). There, we will visit the Bullring Arena and the historical city 
centre during the morning. The excursion will proceed to Gandía (1 hour trip) where we will 
have lunch around 13:30. In the afternoon we will visit Torroja’s Church of San Nicolás, and 
then return to Valencia (estimated arrival time, 17:30). 
A brunch box will be provided upon arrival in Xàtiva. Lunch will be served at Restaurante 
San Marcos in Gandía. 

Xàtiva Bullring 
It was designed by the Valencian architect Demetrio Ribes as a masonry construction with 
precast concrete elements for the grandstand, and built in the decade 1910-20, remaining 
unfinished. It has been recently enlarged and covered with a roof. The structural design has 
been carried on by Kawaguchi & Engineers and CMD. The fixed roof has been erected using 
a variant of the Pantadome System with no temporary supports. A movable roof and also 
some finishing parts are pending. 

Church of San Nicolás in Gandía 
It was designed by Gonzalo Echegara (architect) and Eduardo Torroja in 1959 and was 
finished in 1962. The building is composed by the temple and the adjacent cloister. The nave 
of the temple is formed by two folded plates (post-tensioned concrete) stiffened by exterior 
ribs resting on the front and rear walls. This structural solution permits impressive 
longitudinal openings for natural lighting and accessing the cloister 
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Gala Dinner (Thursday, October 1) 
It will take place on Thursday evening at 20.30 in the Cartuja de Ara Christi at El Puig, near 
Valencia. Dinner will be served in the cloister of this fortified monastery. It was built in the 
XVII c. and was inhabited until 1835 by monks belonging to the Carthusian Order. 
The 2009 Tsuboi Awards will be conferred during the dinner. Folk music and dances will be 
also provided. 
The departure of the shuttle buses from the hotels is estimated at 20:00. The exact time will be 
conveniently announced. The duration of the trip is about 30 min. 
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6. Accompanying Persons Program 
The accompanying persons will be picked up at the bus stop at the venue, where the shuttle 
service arrives. 
Lunch is included Monday (at the venue), Tuesday, Thursday and Friday. 
 
Afternoon, Monday 28th of September: Introduction to Valencia 
Tour through the historic city centre and the modern part of the city in a panoramic bus. Short 
stops by the most charismatic places for a visit. 
 
Tuesday 29th of September: Ciudad de las Ciencias incl. L’Oceanogràfic 
Visit to the Cultural-Architectural Complex built in the old bed of the Turia River composed 
of: Umbráculo, Palacio de las Artes, Hemisfèric, Museo de las Ciencias, Oceanogràfic, the 
new brigde Assut de Oro and Agora. 
The visit takes 7 hours 
 
Thursday 1st of October: Valencia City Center 
Visit mainly focused on the historic city centre where you will see the most remarkable 
monuments: North Station, the Towers of Serrano and Quart, the City Market, La Lonja, 
Plaza Redonda, the Cathedral, Plaza de la Vírgen and surroundings and the Palace of the 
Generalitat. 
The tour takes 7 hours 
 
Friday 2nd of October: Albufera, paella show-cooking 
Tour to the Albufera Lake, a nature park and bird reserve. You will see the rice fields that 
surround the reserve and the tour goes to El Palmar where there is a boat trip organized. 
Afterwards, you will approach a typical ‘barraca’ where they will show you how to make the 
paella, traditional dish from Valencia, and the result of the show-cooking will be the lunch. In 
case of bad weather, this will be replaced by a lunch at one of the restaurants at El Palmar. 
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7. Public Transportation 
There is frequent daytime public bus transportation to and from the University with stops near 
the venue and the recommended hotels. The following bus lines are convenient for 
participants accommodated in the recommended hotels: 
Line 18 (Stops near Hotel Silken and Hotel Meliá Palace – 5 min. walk) 
Line 40 (Stops near Hotel Barceló) 
 
People accommodated in Hotel Urbem may walk to the Line 40 stop (12 min. walk) or use the 
Line 19 and transfer to Line 40. 
 
One-way bus tickets (1,25 €) can be purchased in the bus. 10-trip cards (6 €) may be 
purchased in newspaper stands, tobacco stores and “OpenCor” shops. A plan showing the 
routes is attached. 
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