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Precast industrial buildings

: Column structures:

.- socket

:  foundations :
‘- precast columns :
- - hinged pre- :
. stressed precast :
:  beams '
- - precast RC

: cladding panels

Precast structures are typically used
for industrial buildings in Italy and in
Europe (mainly one-story)
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Past events affecting precast buildings

Several past events severely hit precast industrial
buildings in Europe

« 2012 Northern Italy earthquake
« 1998 Adana-Ceyhan (Turkey)
« 1999 Golcuk earthguakes (Turkey)

.....

© ReLUIS 2012

« The events highlighted the high vulnerability of precast buildings in Europe

« Opportunity to collect data and investigate seismic performance
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Case- study Italy (2012)
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Case study Italy (2012)

All structures in Emilia designed
up to 2003 did not take into
account seismic design

The area around the epicentre is a
heavily industrialised area, hosting an £
iIndustrial hub of biomedical companies =g

>80% of industrial buildings
has a precast RC structure
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How to reduce the risk of precast structures?

. Engineering approach :

-« Numerical analysis

Expert judgement

T Experimental tests

Vulnerability assessment Retrofitting measures
'+ How will the structure behave * Classify the structures
. when an earthquake occur? . according to their features
 What are the main weak » » |dentify the buildings with the
. points of the structure? . largest risk
« How can the performance -+ Optimize the resources to _
: improved? : prioritise the retrofitting actions :

A2
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Vulnerability assessment of Italian precast buildings

Example for one-storey
new buildings
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https://www.dropbox.com/s/ghe21vh1d7ed6s7/a.mp4?dl=0
https://www.dropbox.com/s/ghe21vh1d7ed6s7/a.mp4?dl=0

Large-panel precast buildings in the Balkans
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Large-panel precast buildings in the Balkans
Numerical model in OpenSees
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Capacity assessment form

Friction connections
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Capacity assessment form

Example of use
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people after the
earthquake

Low capacity of connections (as highlighted in
past events and previous studies)

Retrofit of connections is needed
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Retrofitting measures

A\

Money - investment

How to improve | Retrofitting of <
the capacity? structures

Interruption of use

“Immediate operations for overcoming the emergency in Emilia”
D.L. 6 June 2012 n. 74 converted in Law on 1 August 2012 n. 122

Two phase process: :
;e Step 1. Removal of the most S|gn|f|cant;
:  structural deficiencies :

:+ Step 2: Extensive and systematic actions in
. order to achieve the required performance, :
integrating into a broader context the:
actions of the first phase :
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Consiglio Nazionale
degli Ingegneri

ASSOBETON

Gruppo di Lavoro Agibilita Sismica dei Capannoni Industriali

Linee di indirizzo per interventi locali e
globali su edifici industriali monopiano
non progettati con criteri antisismici

Federazione Regionale Ordini Ingegneri dell’Emilia Romagna

Gruppo di lavoro Agibilita Sismica
dei Capannoni Industriali, ReLUIS



Retrofitting measures

Weakness

@(‘Nl i~
Gonsiglio Nazionale ASSOBETON

egli Ingegneri

Gruppo di Lavoro Agibilita Sismica dei Capannoni Industriali

Linee di indirizzo per interventi locali e
globali su edifici industriali monopiano
non progettati con criteri antisismici

Vertical
panel

In collaborazione con:

Federazione Reglonale Ordini Ingegneri dell’Emilia Romagna

Beam

Retrofitting
measure
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Proposed approach for the Balkans - Conclusions

: Study of the capacity and :

: weaknesses in existing buildings

o Englneerlngst udytestsand ......... :
analysis

]

buildings with low capacity

--------------------------------------------------------------------------------

: Optimize the resources for risk :
mitigation
Training of engineers for collecting
data :

Identification of the classes of
buildings: assessment form

-------------------------------------------------------------------------------

Decision about retrofitting actions in buildings at risk:

guidelines

for practitioners

'.'.'.'.'.I.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.i

Investment plan for retrofitting with prioritization
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Thank you for your attention
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