IV International Conference on Civil Engineering Education
EUCEET 2018
J. Turmo, & J.A. Lozano (Eds)

SEISMOCODE: A LIFELONG E-LEARNING PLATFORM TO HELP
CIVIL ENGINEERS KEEP PACE WITH BUILDING CODES
EVOLUTION

RADU PASCU', IOLANDA-GABRIELA CRAIFALEANU"%, OVIDIU ANICAFP,
LIVIA STEFAN?, VIOREL POPA', VASILE VIRGIL OPRISOREANU',
IONUT DAMIAN', ANDREI PAPURCU" AND CRISTIAN RUSANU!

! Technical University of Civil Engineering Bucharest
122-124 Lacul Tei Blvd., Sector 2, 020396 Bucharest, Romania
r_pascu@hotmail.com

2 National Institute for Research and Development in Construction, Urban Planning and Sustainable
Spatial Development, “URBAN-INCERC”
266 Pantelimon St., Sector 2, 021652 Bucharest, Romania
i.craifaleanu@gmail.com

3 Institute for Computers, ITC S.A.
11A Fabrica de Glucoza St., Sector 2, 020331 Bucharest, Romania
ovidiu.anicai@itc.ro

Key words: E-Learning, Building Design, Seismic Code, Lifelong Learning

Abstract. The harmonization of the Romanian legal framework with its European
counterpart, carried out within the preparation of the 2007 accession of the country to the
European Union, included, among others, the entire set of national building codes and
regulations. This radical change, performed in a rather short interval, had a strong impact on
the capacity of civil engineering professionals to assimilate the new norms. The national code
for the seismic design of buildings, P100, was completely rewritten and restructured. Its
present edition follows closely the structure and content of Eurocode 8, Part I, implementing
at the same time, via the Nationally Determined Parameters, results from recent earthquake
engineering research performed in Romania. Even though various initiatives were taken for
the assimilation of this new code, many of its provisions were still regarded by structural
engineers as difficult to understand. This represented a critical situation for a seismic country
like Romania. The development of SEISMOCODE, an online lifelong learning platform
facilitating the assimilation of the new provisions, came out as an efficient solution. The
platform, focused on the seismic design of concrete structures, is built around a body of
knowledge that provides basic information on the most relevant parts of the code, as well as
on related codes and standards. The platform also includes a Wiki system, several interactive
e-learning modules for (self-)evaluation, a multimedia collection and a user’s forum. The
platform is created in support to lifelong learning programs in civil engineering, as well as an
auxiliary tool for graduate and postgraduate university courses.
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1 INTRODUCTION

In preparation to the 2007 accession of Romania to the EU, a thorough and extensive
process of harmonization of the national legal framework with its European counterpart was
carried out. The process included, among others, the entire set of Romanian building codes
and regulations, which were revised, prior to the accession, over the span of more than one
decade. In addition, a large number of European standards, among which the Eurocodes, were
adopted as national standards. This radical change, performed in a relatively short interval,
had a strong impact on the capacity of the civil engineering community to assimilate the new
norms and to implement them in everyday practice. The case of the national code for the
seismic design of buildings, P100, is illustrative. Issued in 2006 [1] and revised in 2013 [2],
the code underwent substantial changes, being completely rewritten and restructured and
following closely, in its new form, the structure and content of Eurocode 8, Part I [3]. The
code also implemented results from earthquake engineering research performed in Romania in
recent years. Even though various initiatives were taken for the assimilation of this new code,
many of its provisions were still regarded by structural engineers as difficult to understand.
This represented a critical situation for a seismic country like Romania. The development of
SEISMOCODE [4], an online lifelong learning system facilitating the assimilation of the new
provisions, came out as an efficient solution.

2 PLATFORM STRUCTURE AND IMPLEMENTATION

The SEISMOCODE platform, created in Romania within a recent nationally-funded R&D
project, is built around a body of knowledge providing basic information on the seismic
design of concrete structures according to the new norms. The platform also includes a Wiki
system, several interactive e-learning modules for (self-)evaluation, a multimedia collection
and a user forum (Fig. 1).

Body of “;:::;Tri::
Knowledge Collection
SEISMOCODE
PLATFORM

Figure 1: Platform components
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SEISMOCODE is implemented on the Moodle platform [5], a rich-featured open-source
learning management system, largely used worldwide to create online educational

environments. Detailed presentations of Moodle features and of their use in higher education
can be found in [6] and [7].

2.1 The Body of Knowledge

The central part of SEISMOCODE - the Body of Knowledge (BK) — 1is structured
according to the logical steps of building design. This type of organization was considered
more practical for platform users than the one that would strictly follow the code structure.

Implemented by using the Courses feature of Moodle, the BK contains 14 sections (courses),
as follows (Fig. 2):
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Etape principale ale proiectarii seismice a structurilor de beton armonizate
Proiectul SEIS

Cerinte de performanta pentru structura unei cladiri solicitate seismic
in vigoare la 14

Alegerea sistemului structural si stabilirea configuratiei structurale Consorul de pr

Constructii Buc
Dezvoltare in C{
URBAN-INCER]

Stabilirea unui mecanism de disipare de energie si a nivelului de ductilitate Projactu g oot

de cercetare ap)
invatamantului §

Navigation

Determinarea incarcarilor neseismice si a maselor

Dashboard

Site home

Determinarea incarcarilor seismice de calcul

Figure 2: Screenshot showing Body of Knowledge sections
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Main steps of the seismic design of reinforced concrete structures

Establishment of performance demands for building structures subjected to seismic
loads

Selection of the structural system and establishment of the structural configuration
Selection of the energy dissipation mechanism and of the ductility level
Assessment of non-seismic loads and of masses

Assessment of seismic design loads

Pre-dimensioning of structural members

Structural modelling and analysis

. Dimensioning and verification of structural members and of the entire structure

0. Design of frame structures
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11. Design of shear wall structures

12. Analysis and detailing of floor slabs as horizontal diaphragms
13. Dimensioning of the infrastructure

14. Nonlinear static analysis and nonlinear dynamic analysis

Besides P100 code provisions, the BK also includes references to related norms ([8], [9]

etc.) and to commentaries concerning the background of these provisions and their practical
use.

2.2 The Wiki System

The Wiki System (WS) is aimed to bring additional explanations to the topics dealt with in
the Body of Knowledge (Fig. 3). The WS, implemented using the Wiki feature of the Moodle
platform, provides a convenient way to clarify specific aspects without interrupting the basic
presentation. In addition, glossaries are provided to specific sections of BK, in order to give
short definitions of various notions mentioned in the course. The Label feature in Moodle is
used as well, in order to create short highlighted notes in the text.
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Figure 3: A section of the Body of Knowledge, with a Wiki page and a glossary

2.2 The Interactive E-Learning Modules

The Interactive E-Learning Modules (IELM) include various tools for learning assessment
and self-assessment. These are implemented by using the Questionnaire and Quiz features of
the Moodle platform, which allow configuring various types of questions and ways of
answering them (Fig. 4). In addition, a COLLES survey [10] was implemented (Fig. 5).
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Figure 4: Questionnaire on seismic loads assessment
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Figure 5: COLLES preliminary survey to assess users’ opinions
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The COLLES survey, part of the users’ feedback collection system, focuses on aspects as:
relevance, reflection, interactivity, tutor support, peer support and reciprocal interpretation of
communications [10]. This type of survey is applicable especially when the platform is used
in blended learning environments.

2.3 The Multimedia Collection

The SEISMOCODE platform includes a collection of multimedia resources, consisting of a
series of presentations focused on relevant topics of seismic design. These are recorded by the
members of the project teams, being available either as embedded videos (Fig. 6) or as
YouTube videos (Fig. 7). The videos are available in the corresponding sections of the Body
of Knowledge and on the platform start page as well.

2.4 Other features

A professional discussion forum was also implemented, to allow interaction with users and
to provide a more direct way to collect their opinions and potential suggestions concerning the
future improvement of platform content and functionality.

The platform can be easily accessed from mobile devices, such as smartphones or tablets,
by using the Moodle Mobile application.

More detailed descriptions of particular features and components of the SEISMOCODE
platform can be found in [11]...[14].
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o capitolul 3, Actiunea seismicd;
o capitolul 4, Proiectarea cladirilor,
o capitolul 5, Prevederi specifice constructiilor de beton.

De asemenea, se utilizeaza, dupa caz, prevederile urmatoarelor anexe ale codului P100-1/2013:

= Anexa A. Acfiunea seismica: definifii si preveden suplimentare

= Anexa B. Metode simplificate de determinare a perioadelor si formelor proprii de vibratie
= Anexa C. Calculul modal cu considerarea comportarii spatiale a structurilor

= Anexa D. Procedeu de calcul static neliniar (biografic) al structurilor

= Anexa E. Verificarea deplasarilor laterale ale structurifor
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Figure 6: Multimedia resources available in the section “Assessment of seismic design loads”
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Figure 7: Multimedia resources available on platform start page

3 CONCLUSIONS

The SEISMOCODE platform was developed in response to the need of facilitating the
assimilation of the new European harmonized Romanian seismic code by practicing
engineers. In the context of the country’s seismicity, the existence of a competent civil
engineering community, capable to apply modern seismic design methods, is essential.

The platform was conceived mainly for use in lifelong learning programs, but can
represent as well an auxiliary tool for graduate and postgraduate university courses.

ACKNOWLEDGEMENTS

The project “Lifelong E-Learning Platform for Active Implementation of the New Romanian
Seismic  Regulations Harmonized with European Standards”, with the acronym
SEISMOCODE, was partly funded by the Romanian Ministry of Education and Scientific
Research, Executive Agency for Higher Education, Research, Development and Innovation
(UEFISCDI) under Contract No. 104/2014. The Institute for Computers, ITC S.A., was a
co-founding partner.

REFERENCES

[1] MDRT, “P100-1/2006, Code for the seismic design of buildings. Part I — Design rules for
buildings”, Construction Bulletin, 12-13, INCERC, Bucharest, Romania, 2006 (in
Romanian).

[2] MDRAP, “P100-1/2013, Code for the seismic design of buildings. Part I — Design rules



Radu Pascu, Iolanda-Gabriela Craifaleanu, Ovidiu Anicai, Livia Stefan, Viorel Popa, Vasile Virgil Oprigoreanu,
Ionut Damian, Andrei Papurcu and Cristian Rusanu

for buildings”, Monitorul Oficial, Part I, No. 558 of 03.09.2013, Bucharest, Romania,
2013 (in Romanian).

[3] CEN. EN 1998-1:2004, Eurocode 8: Design of structures for earthquake resistance. Part
1: General rules, seismic actions and rules for buildings, Doc. CEN/TC250 /SC8 /N317,
Bruxelles, Belgium: European Committee for Standardization, 2004.

[4] SEISMOCODE platform. http://seismocode.elearning.itc.ro/. Accessed: April 14, 2018.

[5] Moodle Official Site. https://moodle.org. Accessed April 14, 2018.

[6] A.P. Lopes, “Teaching with Moodle in higher education”. In INTED2011 Proceedings,
pp- 970-976.

[7] A. Al-Ajlan and H. Zedan. "Why moodle". In FTDCS'08, 12™ IEEE International
Workshop on Future Trends of Distributed Computing Systems, pp. 58-64. IEEE, 2008.

[8] MDRAP, CR2-1-1.1/2013, Code for the design of shear wall structures. Monitorul
Oficial, Part I, No. 583 bis of 13.09.2013, 2013, Bucharest, Romania (in Romanian).

[9] MDRAP, NP 112/2014, Code for the design of shallow foundations. Monitorul Oficial,
Part I, No. 935 bis of 22.12.2014, 2014, Bucharest, Romania (in Romanian).

[10]P. Taylor and D. Maor, “4ssessing the efficacy of online teaching with the Constructivist
On-Line Learning Environment Survey”. In Proceedings of the 9" Annual Teaching
Learning Forum, 2-4 February 2000, Perth, Australia.

[11]R. Pascu, I.-G. Craifaleanu, O. Anicai, L. Stefan, V. Popa, V.V. Oprisoreanu, I. Damian,
A. Papurcu and C. Rusanu. “Lifelong Learning in Seismic Design: the SEISMOCODE
Platform”. In Proceedings of the International Conference on Risk Reduction for
Resilient Cities, RRRC 2016, November 3-4, 2016, Bucharest, Romania, Paper No.
RR16-012 (on CD-ROM), Editura Universitara ,,Jon Mincu”, 2016, Bucharest.

[12]L. Stefan, R. Pascu, [.-G. Craifaleanu and O. Anicai. SEISMOCODE: a preliminary
evaluation of an on-line virtual platform for LLL in the field of seismic design. In
Proceedings of the 9th annual International Conference of Education, Research and
Innovation, ICERI 2016, November 14-16, 2016, Seville, Spain, pp. 3512-3520.

[13]R. Pascu, L.-G. Craifaleanu, O. Anicai, L. Stefan, V. Popa, V.V. Oprisoreanu, I. Damian,
A. Papurcu and C. Rusanu. “Virtual Lifelong Learning Platform in the Field of Seismic
Design”. In Proceedings of the 6™ National Conference of Earthquake Engineering and
the 2™ National Conference on Earthquake Engineering and Seismology, Bucharest,
Romania, 14-16 June 2017, Conspress Editions, 2017, Bucharest.

[14]R. Pascu, I.-G. Craifaleanu, O. Anicai, L. Stefan, V. Popa, V.V. Oprisoreanu, I. Damian,
A. Papurcu and C. Rusanu. “SEISMOCODE: A digital platform in support to the
assimilation of the new European harmonized seismic code of Romania”. In Proceedings
of the 16™ European Conference on Earthquake Engineering, Thessaloniki, Greece, 18-21
June, 2018 (to be published).



