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Motivation

» Hot topic
= Not so well known in Czech Republic

» Passion for architectural heritage

= Cooperafion on real project




Alm of thesis

®» The aim of this bachelor thesis is to perform a seismic analysis
of an historical masonry building located in seismic zone

based on Italian code NTC 2008 and investigate the possible

retrofitting techniques in order to preserve the building in case
of earthquake. Elective method will be applied on chosen
stfructure and in case of unsatisfactory results would be the

structure retrofitted.




Study case — ,,Palizzi* castle

» Adress: Via Sant’Angelo, 14 Regio
Calabria (RC) Palizzi, 89038, Italy

= Name of building: ,,Palizzi* castle

®» Permanent parcel:st. 113, 114

= Building use: Historical monument

= Owner:. Municipality of Palizzi
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Study case — ,,Palizzi* castle
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Study case — ,,Palizzi* castle

/
Response Spectrum Italian NTC2008 Function Definition

» Collapse prevention Limit
Parameters = = Define Function = S TO Te (S LC )

ag, FO and Tc* - by Latitude/Longitude Period Acceleration
ag, F0 and Tc* - by Island

L] L] L]
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Function Graph
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I AN
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Spectrum Period, Tk 0,1776
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castle

» 12 |load combinations

Study case — ,,Palizz

Load Combination Data

Load Combination Hame {User-Generated) COMB1 - ] e n Ve | O p e

Hotes Modify/Show Notes...

= Roof and slabs — with and
Load Combination Type SRSS Wi_I.hOU.I.
Opticns

» SRSS - Square Root of Sum of
Define Combination of Load Case Results S q U O re S

Load Case Name Load Case Type Scale Factor

Add
Modify

Delete
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Study case —

Model wi’rhféabs — direct stress
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0,557642 N/mm?
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| B Stress 522 Diagram - Visible Face (ENVELOPE - Max) | =

Average stress




Study case — ,,Palizzi* castle

Model wi’rh;@cjbs — shearing stress

= $12: Shearing stress (force per
N N unit area) acting on the
Maxstress

7,516 N/mm? T positive and negative 1 faces
- INn the 2-axis direction and
Ssa/m, 0.60 N/mm? acting on the positive and
IETEE ooooscosvmm: 0.40 N/ negafive 2 faces in the 1-axis
[ B Stress 512 Diagram - Visible Face (ENVELGPE - Max) 1 == d I re C 1- I O n .
» : Shear strength of masonry
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Study case — ,,Palizzi* castle

Re’rrofi’r’redy@el with slabs — shearing stress

= $12: Shearing stress (force per

I i oreo) ocing on fhe

positive and negative 1 faces

3,557 N/mm? 1.16 N/mm? ! . . .
- IN the 2-axis direction and
O2034a/mm Ll acting on the positive and
Minstess 0002053 N/mm? 1.16 N/mn? negafive 2 faces in the 1-axis
e —— . direcftion.

» : Shear strength of masonry
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Verification and conclusion

/
Percentage of verified results

99.93443 99.19619

97.11381

83.5958

S22 S12 S 22 AFTER RETROFITTING S 12 AFTER RETROFITTING
mS22 m$§12 mS22afterretrofitting =S 12 after retrofitting




Thank you for your aftention!

I
| want to acknowledge “Studio KR e Associati” and “Studio
Associato Amaddeo-Fiumano” for providing the blueprint R
and the design specification of the castle.
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Questions from supervisor and oponent

Istuji i jiné moznosti Upravy historické konstrukce, tak aby vzdorovala
seismickému zatizenie Uvedte priklady které zndate.

Do another retrofitting methods for historical structures exist¢ Please give
examples.

» Jaky mate ndzor na zpevnéni zdiva injektdzi? Je vhodnd pro zpevnéni
zdiva pri UCincich seismického zatizeni?

What is your opinion about strengthening masonry by injection methode Can
the method be applied for earthquake resistance?

» V jakém zdivu obecné Ize injektdz aplikovat a v jakém naopak ne¢ Co je
rozhodujici parametre

In which type of masonry could be possible to apply injection method and in
which note What is the critical parameter?



Retrofiffing methods

Surface treatment

=» Bamboo-Band retrofitting technique

» Reinforced plaster

» /Shotcrete

Fiber-Reinforced polymer (FRP)

= Post-tensioning
Confinement
» Center core

= |njection



