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e e Seismic hazard ...

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

) South-Eastern Europe: a very earthquake-prone region * 1667. Dubrovnik M, 7,1*
« 1880. Zagreb M, 6,2*

J in Croatia PGA up to 0.38g (475 years return period, bedrock) - 1909. Pokupljie M¢5,8,
— . « 1942, Imotski M, 6,2,

EPICENTRI POTRESA U HRVATSKOJ

Republika Hrvatska B

= « 1962. Makarska M, 6,1
& « 1969. Banja Luka M, 6.4,
. - 1963. Skopje M, 6,1,
W ) - 1979. Crnogorsko
B primorje M,, 7.0
R ¢ 1996. Ston M,6,0
%l 'l{.‘g R
Seismic hazard map Seismic hazard map - Fj\/rthQUaI:e ?plsntfs_ 7 s ~ -
(Giardini et al., 2013) (Herak et al., 2011) e ——coun A

loska sluzba/seizmicnost hrvatske)

strong earthquakes have occurred in the past and will occur again

urban centers (Zagreb, Rijeka, Split, Dubrovnik) located in seismically active zones


https://www.pmf.unizg.hr/geof/seizmoloska_sluzba/seizmicnost_hrvatske
https://www.pmf.unizg.hr/geof/seizmoloska_sluzba/seizmicnost_hrvatske

Zagreb earthquake 1880.

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

= financial losses: approximately the half of the state’s budget
= almost every building was damaged

= 13% collapsed buildings

= large emigration (winter) (simovi¢, 2000)

post-earthquake
reconstruction of the
historic center

~ giicpertal



Zagreb, the capital of the Republic of Croatia

tedra za Statiku, Dinamiku i Stabilnost konstrukcija
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= capital city of the Republic of Croatia

= administrative, cultural, scientific and economic center
= home to the Croatian Parliament, Government (all ministries) and President

= seat of the largest Croatian companies, media, many scientific and cultural institutions, hospitals,
industrial facilities and historic monuments

= jmportant European transport intersection

= over 20% of the all population (Croatian Bureau of Statistics, 2017)
= over 35% of the country’s GDP

= over 40,000 students

| VULNERABILITY



A IR Zagreb: exposure and vulnerability

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

] exposure and vulnerability

= aged building stock
* >22% of all the habitable dwellings built before 1964 (Skopje EQ) — NO CODE

* additional 41 % before 1981 - 30-50% of EUROCODE — LOW CODE

* only 5% acc. to Eurocode (gradually introduced from the beginning of the millennium, while its
implementation, achieved by technical regulations, became completely obligatory in 2017)

= poor maintainance as in most of the region, including massive illegal construction and
undocumented reconstructions (> 100.000 applications for legalization since 2012!)

= Seismic risk awareness (key problem) !!!




National Risk Assessment in Croatia

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

PROCJENA RIZIKA OD KATASTROFA U REPUBLICI HRVATSKOJ

RIZIK: Potres

O Risk identification (2014)

O Seismic risk assessment (2015)

RIZIK

Nizak

O Multi-risk assessment (2015)

O Seismic risk assessmen

] ences t" il. EUR for the worst- s 1:2.500.000
srobabilistic hazard scenario with
(Atali¢ et al. 2018)

O Assessment of risk ma

HUNGARY

Ratio %o

O Updated seismic risk assessment (2018) : ™ 30,10 0.20
v [J0.20-0.35
Distribution of average annual E g 23_323

| loss ratios in Croatia = sl

&l S = B 0.60-0.75
(Crowley et al. 2019) t\
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Zagreb earthquake 2020

ZAVOD ZA TEHNMITKU HEHANIXU
tedra za Statiku, Dinamiku i Stabilnost konstrukcija

M,5.5 ZAGREB EARTHQUAKE ON MARCH 22, 2020

J Sunday, March 22: M 5.5 main event 06:24 am CET and M 4.9
aftershock 07:01 am CET

. the epicenter 7 km north of the historical center, at a depth of 8 km

) seismic activity: more than 1.400 earthquakes in 45 days post-
earthquake Lo

‘ q I
|_y<125° ;

main event:

max A~ O 22 g ‘ ) | 8
dmax,B = =0,20¢g "o eandaleis :
estimated soil type C R L £
‘ . “j‘_“ ° ch L o % | B4
; | 2
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source: Croatian Seismological Survey, Department of Geophysics, Faculty of Science, University of Zagreb

http://www.pmf.unizg.hr/geof/seizmoloska sluzba/o zagrebackom potresu 2020

409

4586

PLEY] S P

4582

4581 =
‘n\ 3

15.92

15.94

15.96

15.98

16

16.02

16.04



http://www.pmf.unizg.hr/geof/seizmoloska_sluzba/o_zagrebackom_potresu_2020

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

Zagreb earthquake 2020

ZAVOD ZA TEHNITEU MEHANIXU

1 COVID-19 lockdown
= aday before earthquake (luck)

1 IMPACTS
= one fatality, 26 injured

= psychological shock and panic
among citizens (> 20.000 left
their homes)

= widespread damage (especially
to invaluable historic center)

financial losses far exceeding
expectations for an event of
this size which was much

smaller than anticipated for
the |ocation photos from the historic center (source: HCPI, 2020; AIR-RMLD d.o.0.; Savor Novak et al. 2020.)
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B Zagreb earthquake 2020

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

source:
http://www.zg-
nadbiskupija.hr/detalj
no-izviesce-o-
ostecenjima-
zagrebacke-katedrale
F. Foretié

HCPI, 2020

source: |. Curi¢, HCPI,
2020



http://www.zg-nadbiskupija.hr/detaljno-izvjesce-o-ostecenjima-zagrebacke-katedrale
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[ ZE  Zagreb earthquake 2020

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

source:

Government of

Croatia, 2020;
HCPI, 2020
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ZAVOD ZA TEHNMITKU HEHANIXU
tedra za Statiku, Dinamiku i Stabilnost konstrukcija

160 years old building
(350 years of University)




=

itedra za Statiku, Dinamiku i Stabilnost konstrukcija

Zagreb earthquake 2020

URM source:
M. Todori¢, HCPI, 2020,

J DAMAGE: roofs, chimneys and gable walls buildings Savor et al., 2020
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e alaneslii Zagreb earthquake 2020

tedra za Statiku, Dinamiku i Stabilnost konstrukcija




POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

* VOLUNTEERING post-earthquake building evaluation effort initiated in expert group of 25 people
collaboration between: gathered at FCE

* Faculty of Civil Engineering Zagreb,

Chamber of Civil Engineers,

City Office for Emergency Management
Civil Protection Directorate

uuuuuuuuuuuu

AAAAAAAAAAAAA
nnnnnnnnnnnnnnnnnnnnn

+ 50 students

consultations with > 20 people

City/State Offices... > 20 people




I Lo POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

= Foundations

* Study on earthquake risk reduction in the City of Zagreb (OEM), 2013-2020 (only Zagreb)
* EU project Matilda (MultinATlonal moduLe on Damage Assessment and CounTermeasures)

* Platform for Disaster Risk Reduction (Ministry of interior) |

* Exercises with intervention teams + Albania mission

sys‘e“‘.
organizatio®
- i
o T
e 1 11
nw "'éﬁt;\ca!’fp'o‘s) 2
(et pﬂoﬁﬁlatm
) , i T ‘; ;
Exercises JA\ Cascade9 |y el sl
£ i Prtection ercio Partuaa i | ol - hap wit
, l 28 May - 1 June \‘brr‘lﬂ )} : L\
-

O Istra 2017

O ZG POTRES 2018

O Cascade’19 (Portugal)
O Jaska 2019

a & only 20 people



POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

= Education

* improvisation based on experience and exercises

adjustment to observed damage (feedback)

webinars (www.hcpi.hr) - "motivated” by COVID — 19

WhatApp group (consultations with headquater, experienced to the younger ones, ...)

| second week (webinar)

= @Youlube™

interpretaciju!

SLOM CJELOKUPNE GRADEVINE

Vellki o Il cijela gradevina se
uruiila, rudenje | rekonstrukcija

=L Ine koristiti

second day !!!



http://www.hcpi.hr/

POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

= Equipment
 City Office of emergency management (first days) + numerous donations (later) !!!

* protective equipment (masks, disposable gloves and disinfectants for Covid-19 virus, were distributed to
all first responders in the field)

* special COVID-19 instructions for experts (masks, distance, open the windows, limited time, ...)

| (f “ \_A ‘/ ( (Y - l

\
|




ZAVOD ZA TEHMITKU HEHANIXU

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

" Forms

* NO methodology and official form for post-earthquake damage assessment

 only unofficial similar to Italian AEDES (Baggio et al. 2007), adapted to features of the local building stock
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] T POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

" Forms

* urgent programming of the mobile application (Collector for ArcGIS) for field surveys

« simplified acc. feedback from the field (characteristic damage to gable walls, roofs and chimneys)
* ”motivated” by COVID - 19 (limiting the epidemics spread — avoiding unnecessary contacts)
[ J
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ZAYOD ZA

POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

m COVID_lg w ATHR = 12:25 = 420"/j.l. :

4 000

3 000

2 000

1 000

( Karte Xz Q

Tocnost GPS-a 12 m - potrebno 9 m

£ 4 f_!f’{j_ > » R

after first week assessment were paused for 5 days - COVID-19
data on the sick and self-isolated persons > COVID-19
experienced (“older”’) experts were afraid of pandemic

many engineers and specialist specialists from other parts of Croatia and
neighboring countries were unable to come to Zagreb to provide assistance

damage assessments

= Grad Zagreb = Republika Hrvatska

Bez naslova
45,835677°S 16,113420°I 147 m

Total number of infected people (Zagreb / Croatia)



tedra za Statiku, Dinamiku i Stabilnost konstrukcija

= COVID-19
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data on the sick and self-isolated persons > COVID-19

experienced (“older”’) experts were afraid of pandemic
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POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS
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POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

= Unexpected difficulties:

* double-reported inspection requests

* reaction of residents (not familiar with the methods of inspections)

* residents choosed to stay home even when the building was red-tagged

* conflicting and confusing information reported by the media

* shortage of protective equipment on the market

* closed borders and a ban on movement outside the place of residence

* enabling linkages with all relevant institutions taking part in the post-earthquake activities
* adaptations of the GIS based database to various needs (only database for a long time)

38.663 40.904
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16.632 17.984 . ,
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20.3.2020. 542020, 14.4.20:20. 25.4.2020. 25.4.2020. 16.5.2020.
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S ——— POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

edra za Statiku, Dinamiku i Stabilnost konstrukcija
8 . “‘m‘ [ - ¥

d

|

m
7,1 23;,A
ey
1.983
- -

-t

& Y 7,

.
A

350

. A
Faan 3. 0.25




sveuliLIBTE U ZASREBY

S ——— POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

itedra za Statiku, Dinamiku i Stabilnost konstrukcija

historic centre
(affected the most)




iy POST-EARTHQUAKE DAMAGE ASSESSMENT OF BUILDINGS

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

www.hcpi.hr
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http://www.hcpi.hr/

[ s = Other activities

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

www.hcpi.hr/UPPO/

Krovne konstrukcije

Dimnjaci
Tavanski zidovi

Nestrukturalni EGB

Zidovi

L 7.
g 7ok
=
KONSTRUKCIJSKA Yoy |
® POJACANJA P
ZIDANIH ZGRADA
metode i primjeri

ana Hadzima by

I -

Neodgodivi zahvati

“live” version UREANA

OBNOVA

| (continuous updating) e

expert group of 23 people



http://www.hcpi.hr/UPPO/
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Other activities

) ZA TEHNITKU HEHANIXU
tedra za Statiku, Dinamiku i Stabilnost konstrukcija

Andrew Charleson: Retrofitting: improving the seismic
performance of masonry buildings.

¢ Zeljko Uhlir: Zakon o obnovi zgrada osteéenih potresom na
. podruéju Grada Zagreba, Krapinsko-zagorske Zupanije i
¢ Zagrebacke Zupanije.

Mihaela Skuri¢: 40 godina iskustva iz obnove Dubrovnika.

Domagoj Damjanovi¢, Josko Krolo i lvan Duvnjak: Metode i
rezultati ispitivanja zidanih gradevina

Iva Dasovié, Marijan Herak, Ines Ivanéié i Snjezan Prevolnik: RC

O potresima i seizmologiji — Sto bi jedan inzenjer trebao
znati.

Miroslav Nastev: Ocjena seizmickog rizika od potresa u
urbanim sredinama

Seismic Resistance and Retrofitting of
Unreinforced Masonry Buildings [

OBNOVA GRADA ZAGREBA NAKON POTRESA

Ciklus predavanja: znanjem za Zagreb (i Hrvatsku)

inctl i eliadaial aanavariil Cuvabada 0

“Hevina

Modeliranje nelinearnog odgovora
povijesnih zidanih gradevina pomocu
Equivalent frame modela sa naglaskom

[ g na nizove zgrada
o ,A

oroces

Igor Tomié

hquake Engineering and Structural Dynamics rat

Ecole Polytechnique Fédérale de Lausanne (EPFL]

a nakon

Studeni, 2020.

Shake Zaﬂreb with Knowledge

POTRESNO INZENJERSTVO (projektiranje, proraduni, izvodenje, eksperimenti, rizici...)

31.3.2020.: Mapei webinar: Konstrukcijska ojacanja

31.3.2020.: Baldinistudio webinar: Seizmicka analiza zgrada

6.5.2020. Webinar: Sanacije u potresu ostecenih dimnjaka primjenom
suvremenih rjeSenja - proizvodaca Skoberne

13.5.2020. Webinar: Sanacija karakteristicnih ostecenja gradevina nastalih
djelovanjem potresa, primjenom suvremenih rjeSenja proizvodaca SIKA

19.5.2020. Webinar: Provedba i tumacenje uputstva za sanaciju dimnjaka,
! ugradnju novih bojlera te ostalih ostecenja namijenjeno vlasnicima zgrada i
upraviteljima

20.5.2020.: Mapei sustavi i rjeSenja za sanaciju nakon potresa - webinar
1t Croatian Conference

on Earthquake Engineering’
22-23 March 2021

3.6.2020. Panel rasprava o Prijedlogu Zakona o obnovi zgrada ostecenih
potresom u Zagrebu i okolici

] Poslovni dnevnik
Zagreb, Croatia i Poadrmigovor
@ceg 28.7.2020.: Potres - metode proracuna Mapei webinar
thaud

Webinar obraduje metode proracuna potresa. Svoja iskustva prenijeli su medunarodni struénjaci dr.
Gabriele Guerrini, Davide Seni i Luca Albertario.

QNIMK A DRDFNAVAN 1A

STRUCNA
g ONLINE KONFERENCIJA: PROGRAM
_eva £U2
POTRES | ODRZIVA GRADNJA zoom
Savjetovanje 4: OBNOVA ZAGREBA NAKON POTRESA - Zagrebu od Splita TEHNICKLAGPEKT Lram

23.11. (ponedjeljak)

MAPE! SUSTAUI | BRIESERUA 26 SANACUL POTRESCM

Ay

PROGRAM

FOECDENIH GRABEVING, Werad K

Vrijeme Nagiov Voditelji
Bors Troghe, FGAG u Spit SVEUCILISTE U SPLITL,
08:30-08.40 Pozdrav, najava i vodenje Programa Nina Dragin Lovese, HKIG FAKULTET GRADEVINARSTVA,
Josp Atalic GFZageb ARMITEXTURE | GEODEZIJE
08:40-09:00 Uvod. Ante Mihanowié, FGAG u Spitu
- bizp GLh T4 1230 SAMACUA SLSTAN AMLA DIZALSCOA TAPLINE - PLT
Predavads ' ' BEELAA ARBRAIAET] §one Bilins Rstll
1. blok, 09:00-12:00
kskustva | eksperimentalna istrafivanja u vezi Miha Tomazew, Zavod za gradbenistvo
i seizmigke sanacije zidanih zgrada Slovenije, Oddelek za konstrukcie g _H”a[_slka kamora_
:::;ﬁrmp:nmu sanacije objekta oftecenag Alen Harapin, FGAG u Spity inZenjera gradevinarstva
09:45-10:30 ineame numericke simulacije i o u sklopu aktivnosti Struénog usavriavanja AF-a organizira struéni
zidanih Mn;h:;iwl Goran Baloewic i Nikola Grgic, FGAG u Splity
= 5 Bernslav Borovina | Milenko V.
10:30-11:15 postupci ojacanja i - 05Tt SPEGRA d.0.0. Spi
2. blok, 12:00-15:00 r.-
12004230 ok poskedica elovanf poliesa na b 5155 v e Kuata, FGAG u Spi : analize otpornosti postojecih zgrada
Procjena potresne ranjivosti | nosivosti 2grada kao
12:30-13:00 preduvjet sprieé ja, fjanja i p ) Zeljana Nikolié, FOAG v Splitu "
potresnog rizika u povijesnim gradskim sredistima L
Praktiéni primjeri seizmitke ojatanja opeinog -
13:00-13:30 7ida celiénim okvirima | meezama stakloplastive g:"c\"j;if‘;‘o ’:"; 4 20.0. Zagred  SICMA
GFRP u mortu na zgradama grada Zagreba - o Syt
13-30-14:00 _Pn_m,;em FEM/DEM metode u potresnom Hrvojle Smoljancvié, FGAG u Spi ac
— rosi 6, velika dvorana 1, 14.07.2020. godine s pogetkom u 14 sati
14:00-14:30 New generation of masonry solutions St $o6 Hinan HRNE L4 ! Banditeast pa '

WIENERBERGER Austrjairvatsica _

TET N

[ —T Y



Other activities

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

> 7.1 milijardi €

CROATIA

> 12.3 milijardi €

| [EARTHQUAKE
| 1.2 milijardi € . LRapi age
ZAKON O OBNOVI ZGRADA OSTECENIH /‘\ p a eeds
3 . 3 POTRESOM NA PODRUCJU GRADA ZAGREBA | . .“'\"‘ Kése t
OKOLICE _ ‘ s\ g
_ Preliminarna procjena troskova > 1 1 0 mth al‘di €
4.8
> 17.5 miljjardi €
5.1 )
5.6 milijardi €
6 . 0 Zagreb, travanj 2020.
7.0
8.7

' 13.3 milijardi €



= Other activities

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

MINISTARSTVO GRADITELJSTVA T PROSTORNOGA

UREDENJA
1448

39/19i 125/19) ministar

Na temelju élanka 17 stavka 2. Zakona
graditeljstva i prostornoga uredenja donosi

gradnji («Narodne novines, broj 153/

TEHNICKI PROPIS
0 IZMJENI I DOPUNAMA TEHNICKOG PROPISA ZA GRADEVINSKE KONSTRUKCIJE

Clanak 1.

U Tehnizkom propisu za gradevinske konstrukcije («Narodne novines, broj 17/17) u élanku 4. iza podstavka 2. dodaje
se podstavak 3. koji »Prilog I11. - Razine ohnove potresom odtecenih konstrukeija zgrada u ednosu na mehanicku

otpornost i stabilnost.«

Clanak 2.
[ REKONSTRUKCITA, OBNOVA GRADEVINSKIH KONSTRUKCIJA ZGRADA
SWINSKE KONSTRUKCI Ea

Clanak 3.

Naslov poglavlja V. mijenja se i
NAKON POTRESA 1 UKLANJAN]E GE

Iza Elanka 24. dodaje se Hlanak 24.a i naslov iznad njega koji glase-
»Obnova gradevinskih konstrukeija zgrada nakon potresa
Clanak 24.a
(1) Obnova potresom ostecenih gradevinskih konstrukija zgrada obuhvaca popravak i pojacanja konstrukcijskih ifili
nekonstrukeijskih elemenata s razinom obnove koja je primjerena opasnosti podruéja, odlecenju zgrada i potresnom
oftetljivost zgrade i njezinu namjen.

riziku zgrade, a vezano za potresni

(2) Razine obnove gradevinskih konstrukcija zgrade nakon potresa za odredena podrucja propisane su u Prilogu 111

S1L
onstrukeije zgrade u skladu s Pril
nosu na razing na

gom 111 ovoga Propisa ne smije se nepoveljno utjecati

(3) Obnovom gradevinske k
t j s bili i prije potresa.

nd ispunjavanj
(4) Obn
otpornosti k

se provodi na razinu potresne otpornosti prema Prilogu 111. ovoga Propisa ili na razinu potresne

bila propisana u trenutku kada je zgrada izgradena, s time da je mjerodavan strogi kriterij potresne

Clanak 4.
na snagyu prvoga dana od dana objave u »Narodnim novinamas.
W0-01120-04/6
531-01-20-27
Zagreb, 26. lipnja 2020,

Ministar
Predrag Stromar, v.r.

HRVATSKI SABOR
1915

Ma temelju Zlanka 89. Ustava Republike Hrvatske, donosim

ODLUKU

0 PROGLASENJU ZAKONA O OBNOVI ZGRADA OSTECENIH POTRESOM NA PODRUCIU
GRADA ZAGREBA, KRAPINSKO-ZAGORSKE ZUPANIJE I ZAGREBACKE ZUPANIIE
Proglagavam Zakon o obnovi zgrada oétecenih potresom na podruéju Grada Zagreba, Krapinsko-zagorske #upanije i
grebacke fupanije, koji je Hrvatski sabor donio na sjednici 11. rujna 2020
Klasa: 011-01/20-01/88
Urbroj: 71-06-01/1-20-2

Zagreb, 15. rujna 2020 Predsiednik NN 11972020 (30.10.2020.), Odluka o donosenju Prvog programa mjera obnove zgrada
eds)e v, e . wa . w PR W
Repu'-liké Hrvatske ostecenih potresom na podrucju Grada Zagreba, Krapinsko-zagorske Zupanije i Zagrebacke
Zoran Milanovié, v.r. Zupanije

ZARON VLADA REPUBLIKE HRVATSKE
O OBNOVI ZGRADA OSTECENIH POTRESOM

NA PODRUCIU GRADA ZAGREBA, B L

; R - i emelju clanka 11. stavka 3. Zakona o obnovi 2gr:

KRAPINSKO-ZAGORSKE ZUPANIJE panije i Zagrebacke Zupanije (sNarodne novines, broj 1
1 ZAGREBACKE ZUPANIIE odrzanej 29. listopada 2020. donijela

1309

Stecenih potresom na podruéju Grada Zagreba, Krapinsko
02r20), Vlada Republike Hrvatske je na sjednici

ODLUKU
0 DONOSENJU PRVOG PROGRAMA MJERA OBNOVE ZGRADA OSTECENIH POTRESOM NA
PODRUCIU GRADA ZAGREBA, KRAPINSKO-ZAGORSKE ZUPANIJE I ZAGREBACKE
ZUPANIJE
L

Donesi se Prvi program mjera obnove zgrada oétecenih potresom na podrudju Grada Zagreba, Krapinsko-zagorske

Fupanije i Zagrebacke upanije.
Prvi program iz stavka 1. ove tocke sastavni je dio ove Odluke.
IL
Zaduzuje se Ministarstvo prostornoga uredenja, graditeljstva i driavne imovine da o donogenju ove Odluke fzvijesti

nositelje provedbe Prvog programa mjera iz tocke 1. stavka 1. ove Odluke.

1L
Ova Odluka stupa na snagu prvoga dana od dana objave u »Narodnim novinamas.
Klasa: 022-03/20-04/294
Urbroj: 50301-05/20-20-2
Zagreb, 29, listopada 2020.

Predsjednik
mr. sc. Andrej Plenkovic, v. r.



N s Lessons learned

tedra za Statiku, Dinamiku i Stabilnost konstrukcija

III

J small ”’slap’’ (lesson) for Croatia

) key is contionuos raising/maintaining of seismic risk awereness
* citizens, media, profession, politics, ...
procedures (prepare all in advance)

contionus work (”’fight”’), investments, ...
energy efficiency (together?)

) preparedness (knowledge transfer, education, exercises, ...)

* minimum preparedness for COVID-19 (used to improvisation?)
1 deal with the "’sins’’ of the past in advance
] PLATFORM FOR EARTHQUAKE ENGINEERING !!!

* connecting all — our best hope

) COVID-19 /seismic risk awereness (new EQ, other city?)
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