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Fig. 1: 450 pages Volume with information documents

Summary

In the frame of the INNOSEIS project valorization actions for 12 innovative anti-seismic systems and
devices were undertaken. Information documents combined into one 450 pages Volume were produced
for dissemination to all partners of the construction sector. Criteria were set on which it may be decided
which of the devices are subject to CE marking in accordance with EN 15129 and which may be
considered as innovative systems that require a code approval in EN 1998-1. For the latter pre-normative
design recommendations were drafted that allow them to receive the status of code-approved systems.
A reliability based methodological procedure to define values of behavior factors (g-factors) for building
structures was established. Case studies with application examples in which the devices are employed
were worked out. The case studies refer to new single-story steel buildings, new multi-story steel
buildings and to interventions for seismic upgrading of existing buildings. Seminars and Workshops were
organized in large parts of Europe and in non-European Mediterranean high seismicity countries to
promote technologies and codes developed in Europe. A web site (http://innoseis.ntua.gr/) with free

access to the users was created and promoted to practice.


http://innoseis.ntua.gr/
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Workshops and seminars

Country Place Event Website
Cyprus Nicosia
Denmark Copenhagen EUROSTEEL 2017 www.eurosteel2017.dk/
Turkey Istanbul
Moldavia Chisinau
Greece Rhodes COMPDYN 2017 2017.compdyn.org/

List of innovative anti-seismic systems and devices

In total 12 innovative systems and devices were examined. The main characteristic of these systems is

that when the design earthquake occurs only some small parts of the systems will enter the plastic zone,

while the rest of the structure will remain elastic. These innovative systems and devices are listed below:
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INERD pin connection

INERD U connection

FUSEIS beam link

FUSEIS pin link

FUSEIS bolted beam splice
FUSEIS welded beam splice
DUAREM replaceable bolted link
DUAREM replaceable shear panel
CBF with modified braces

. SSCD Steel self-centring device
. TRSH Triangle steel hysteretic device
. MSSH Moon-shaped steel hysteretic device

Analytical investigations - Objectives

Production of informative design-oriented documents (in the form of one single Volume) in several
languages and dissemination of the material, printed or electronic, to Architects, Engineers,
construction companies, students and other partners of the construction sector.

Development of a reliability-based methodological procedure to define values of behaviour factors

o“_n

q
Borders of application between two important European Codes, EN 1998 “Design of structures for

earthquake resistance” and EN 15129 “Anti-seismic devices”.

Preparation of case studies with application examples for buildings.

Organization of 12 workshops and seminars within and outside Europe.

The creation of a website where all information regarding the project as well as the documents
produced are available for everyone.


http://www.eurosteel2017.dk/
https://2017.compdyn.org/
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Fig. 2: Case studies with application examples on Fig. 3: INNOSEIS methodology to define values of

new steel buildings behaviour factors
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Fig. 4: Case studies with application examples on existing reinforced concrete buildings
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INERD pin and U connections Contact
INERD pin and U connections were developed dunng the RFCS-supported INERD project [3-5] The connections are composed of a Panagiotis Tsarpalis
steel pn or a U-shaped steel plate and connect the ends of braces in concentric braced frames (Fig 1) INERD pins transfer brace Metal Structures Laboratory
axial forces through three-point bending, while U-plates bend and roll along the column face The connections act as semi-rigid ductile School of Civil Engineering
dissipative brace connections The connections are of partial strength in order to protect the braces from yielding and buckling, so that National Technical University
energy dissipation occurs exclusively within them and not in the braces They can easily be replaced if damaged after a strong seismic Heroon Polytechneiou 9
event The connections and the S were ly studied at NTUA Athens, POLIMI Milano anc 157 80 Athens, Greece
IST Lisbon. tel 210772 2554, 6942485532

ptsarpakis@central ntua gr

column

Fig. 5: Creation of a website with all information and documents available
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Valorization of innovative anti-seismic systems and devices
The INNOSEIS project
APPLICATION OF INERD PIN CONNECTION ON EXISTING BUILDING

PANAGIOTIS TSARPALIS, IOANNIS VAYAS, PAVLOS THANOPOULOS

INNOSEIS SEMINAR, DECEMBER 2017, ISTANBUL

Fig. 6: Organization of 12 workshops and seminars within and outside Europe.



