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Forward�

�
There�are�many�conferences�or�symposiums�where�the�latest�advances�in�research�and�
design�of�engineering�structures�are�presented.�However,�there�are�few�forums�where�
structural�engineering�education�is�discussed�with�a�multidisciplinary�view.�This�scarcity�
seems� astonishing,� since�more� dialogue� is� required� to� improve� education� as� a� way�
towards�a�better�profession.�
�
Aware� of� the� necessity� of� such� a� forum,� the� Spanish� Association� for� Structural�
Engineering�(ACHE)�organized�three�symposiums�in�2001,�2007�and�2013�focused�on�
the�education�of�the�structural�engineer.�These�symposiums�were�national�events�where�
academics� and� practitioners� always� had� interesting� discussions� in� an� enriching� and�
relaxed�environment.�The�time�has�arrived�to�broaden�the�organization’s�reach�and�make�
ACHE’s�symposiums�international.��
�
The� theme� chosen� for� doing� this� first� international� ACHE� conference� is� “Structural�
engineering�education�without�borders”.�In�the�past,�the�skills�required�by�the�structural�
engineer�were�always�well�defined�and�mainly�remained�within�the�technical�domain.�In�
addition,�the�typical�structural�engineer�worked�within�the�constraints�of�his/her�country.�
The�present�situation�is�much�different.�The�modern�structural�engineer�must�be�creative,�
communicative,�and�able�to�work�with�others�in�an�international�setting�involving�a�range�
of�social�and�environmental�issues.�Consequently,�a�new�type�of�education�is�needed�to�
develop�modern�engineers.�This�conference�shows�how�the�training�of�both�engineers�
and�architects�has�changed�to�face�these�new�challenges�through�the�presentation�of�75�
papers� from�14�different� countries.� The�papers�will�be�presented�under� the� following�
broad�topics:�
�

� Multidisciplinary�Education� � �
� Teaching�with�Models� �
� Active�Learning�Methodologies�
� The�Art�of�Teaching�
� Internet-Based�Teaching�
� New�Perspectives�for�the�Education�of�the�Engineer�
� Development�of�Transversal�Skills�
� Construction�History�and�Cultural�Heritage�
� Conceptual�Design�and�Philosophy�of�Structures�

�
In�addition,� the�conference�also� includes� three�workshops�where� the�participants�can�
experience� first-hand,� new� methodologies� that� can� be� applied� to� improve� the�
teaching/learning�process.�
�
We� would� like� to� thank� the� organising� institutions,� ACHE� and� the� Eduardo� Torroja�
Institute�for�Construction�Science,�for�their�enthusiastic�support�and�the�members�of�the�
organising�and�scientific�committees�and�the�workshop�organisers�for� their� invaluable�
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work.��We�are�also�grateful�for�the�support�of�some�of�the�most�important�international�
associations� of� structural� engineers:� the� International� Association� for� Bridge� and�
Structural�Engineering�(IABSE),�the�International�Federation�for�Structural�Concrete�(fib),�
the�International�Association�for�Shell�and�Spatial�Structures� (IASS),� the� Institution�of�
Structural�Engineers�(ICE)�and�the�American�Concrete�Institute�(ACI).�Additionally,�we�
would� like� to� thank� the�Eduardo�Torroja�Foundation,� for�making� a�guided�visit� to� the�
“Eduardo�Torroja�museum”�at�La�Zarzuela�Racecourse�possible.�Our�last�thank�you�goes�
of�course�to�the�authors,�because�their�remarkable�work�and�effort�ensure�the�success�
of�the�conference.��
�
Current� social,� economic� and� environmental� context� is� creating� new� professional�
challenges� in� structural� engineering.� Education� is� crucial� to� face� these� challenges�
successfully� and,� to� improve�education,� it� is� necessary� to� promote�discussion,� share�
experiences,� work� hard� and,� above� all,� be� passionate…� passionate� about� structural�
engineering�and�about�teaching�and�learning.��
�
�
Ignacio�Payá�Zaforteza,�Chair�of�the�Scientific�Committee�
Alejandro�Bernabeu�Larena,�Chair�of�the�Organising�Committee�
Madrid,�May�31st�2018�
� �



IV�Int.�Conference�on�Structural�Engineering�Education� �
Structural�Engineering�Education�Without�Borders�
June�20–22�2018,�Madrid,�Spain�

iii�
 

�

Organising�Committee�
�

Chair:�A.�Bernabeu�Larena,�Universidad�Politécnica�de�Madrid,�Spain��

J.�Bernabeu�Larena,�Universidad�Politécnica�de�Madrid,�Spain��

A.�Castillo�Talavera,�Instituto�de�Ciencias�de�la�Construcción�Eduardo�Torroja,�Spain��

A.�Cladera�Bohigas,�Universitat�des�Illes�Balears,�Spain��

J.A.�Lozano-Galant,�Universidad�de�Castilla�La�Mancha,�Spain����

F.�Martínez�Abella,�Universidade�da�Coruña,�Spain��

I.�Paya-Zaforteza,�Universitat�Politècnica�de�València,�Spain��

J.L.�Pérez�Ordóñez,�Universidade�da�Coruña,�Spain��

R.�Sánchez�Verdasco,�Instituto�de�Ciencias�de�la�Construcción�Eduardo�Torroja,�Spain��

P.�Tanner,�Instituto�de�Ciencias�de�la�Construcción�Eduardo�Torroja,�Spain�

�

Secretariat:�

Beatriz�Gutiérrez�Martínez�de�la�Casa,�Ache,�Spain�
�

�

 
� �



IV�Int.�Conference�on�Structural�Engineering�Education� �
Structural�Engineering�Education�Without�Borders�
June�20–22�2018,�Madrid,�Spain�

iv�
 

�

Scientific�Committee�

�

Chair:�I.�Paya-Zaforteza,�Universitat�Politècnica�de�València,�Spain�

M.�M.�Bakhoum,�Cairo�University,�Egypt�

A.�Behnejad,�University�of�Surrey,�United�Kingdom�

A.�Bernabeu�Larena,�Universidad�Politécnica�de�Madrid,�Spain�

P.�Cassinello,�Universidad�Politécnica�de�Madrid,�Spain�

J.J.�Castellón�González,�ETH�Zurich,�Switzerland�

P.�Draper,�Schlaich,�Bergermann�und�Partner,�New�York�City,�USA�

M.�Garlock,�Princeton�University,�USA�

C.�Herr,�Xi’an�Jiaotong-Liverpool�University,�China�

J.J.�Jorquera�Lucerga,�Universidad�Politécnica�de�Cartagena,�Spain�

C.�Lázaro�Fernández,�Universitat�Politècnica�de�València,�Spain�

J.A.�Lozano-Galant,�Universidad�de�Castilla�La�Mancha,�Spain�

G.�Michailidis,�SIMaP�Grenoble,�France�

A.�Phillips,�Imperial�College�London,�United�Kingdom�

J.�Rodríguez�Santiago,�Universidad�Politécnica�de�Madrid,�Spain�

O.�Popovic�Larsen,�The�Royal�Academy�of�Fine�Arts,�Denmark�

L.�O.�Santos,�Laboratório�Nacional�de�Engenharia�Civil,�Portugal�

E.�Segal,�Hofstra�University,�USA�

M.�Valenzuela,�Pontificia�Universidad�Católica�de�Valparaiso,�Chile�

�



IV�Int.�Conference�on�Structural�Engineering�Education� �
Structural�Engineering�Education�Without�Borders�
June�20–22�2018,�Madrid,�Spain�

v�
 

TABLE�OF�CONTENTS�
� �
Multidisciplinary�Education� � �

�

Teaching�with�Models� �



IV�Int.�Conference�on�Structural�Engineering�Education� �
Structural�Engineering�Education�Without�Borders�
June�20–22�2018,�Madrid,�Spain�

vi�
 

�

Active�Learning�Methodologies�



IV�Int.�Conference�on�Structural�Engineering�Education� �
Structural�Engineering�Education�Without�Borders�
June�20–22�2018,�Madrid,�Spain�

vii�
 

�

The�Art�of�Teaching�

�

Internet�Based�Teaching�



IV�Int.�Conference�on�Structural�Engineering�Education� �
Structural�Engineering�Education�Without�Borders�
June�20–22�2018,�Madrid,�Spain�

viii�
 

New�Perspectives�for�the�Education�of�the�Engineer�

�

Development�of�Transversal�Skills�

�

Construction�History�and�Cultural�Heritage�



IV�Int.�Conference�on�Structural�Engineering�Education� �
Structural�Engineering�Education�Without�Borders�
June�20–22�2018,�Madrid,�Spain�

ix�
 

�

Conceptual�Design�and�Philosophy�of�Structures�

�



19



20



21



22



23



24



25



•

•

−

26



−

−

−

−

•

•

•

•

−

−

−

27



•

•

•

•

•

•

28



29


