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Risk Assessment  _hliall ol

R=

V = Vulnerability: attitude of property present in a structure to undergo a certain level of
damage as a result of a certain level of shaking

R= Risk

E= Exposure: distribution of the population and civil activities in seismic areas; it depends
on the historical evolution of the settlements

H = Hazard: probability of exceeding a fixed level of shaking in a site, in a specific time
period *
[R] =[H] " [VUL]
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Disaster Risk Mitigation / Seismic Risk Mitigation is a
National responsibility and s Holistic Approach...
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The Role of SASPARM 2 Project
on Djsqster Risk Reductiop in Palestine
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* Objectives Sy .

* Activities and Events, & 9 iall Cilillad =

* Tasks £ 9 pall Hglaag ¢l i
* Expected outcomes dad gial) piliillm
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Examples / Applications

Hazard Mapping

(Visualizing the Hazard)
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Tropical cyclones Earthquakes Tsunamis and storm surges
Zone 0: MM V and below s Tsunami hazard (seismic sea-wave)

Peak wind speeds*

[
Zone 0; 76-141 km/h ] Zone1:MMVI
Zone 1: 142-184 km/h [0 Zone 2. MM VI
[
[ |

0t Storm surge hazard
st Tsunami and storm surge hazard

Zone 2: 185-212 km/h ;"”e j mm I‘Q"
Zone 3: 213-251 km/h one 4: and above

Zone 4: 252-299 km/h
Zone 5: =300 km/h

urce: Munich Re, 2009 - extract of world map of natural hazards
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Transform Fault —
Relative movement between
Jordan and Palestine.
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Dead Sea Earthquake 11-2 - 2004
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Dead Sea Earthquake 11-2 - 2004
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A flat vault's collapse #
= fig.2

Old Masonary Building

Location: Old town of NABLUS city
Structural System: Cross Vault's
Use: Soap Factory
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Dead Sea Earthquake 11-2 - 2004
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Values of dominant frequencies (DF) and amplification

factors (AF) at all measured sites in Nablus City.
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These colurms are more vulnerable
Vertical members of buildings that move
more horizontally sustain more damage.
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The soft story and the strong columns -
weak beams concept.

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection



SASPARM 2.0 BELCENTRE __ geIUSS

ECHO/SUB/2014/ - . _ .

I I _lion
Prolect co-funded by EBHD Humamtanan Ald and CMI Proteclmn




) 1USS ( y\.\

Scuola Universitaria Superiore Pavia \!

SASPARM 2.0 BEUCENTRE

—

——

Soft Story

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 & e ) 1USS

5535 Giloh o [k aga g9 Lina Aa )l aal) Jalail 2y
Soft Story BuSiall o) ddac gll (3l ghall ua

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 & s

Soft Story

1999 Lss JBY

ddaca 1) alghall ool dibdal. sl
= (o mr%mﬁ oo Sratbremttee fine capabilites for seismic Risk Mitigation

Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 e e cimins. ) LUSS

2001 gl Ji;

Ao g1 (31 skl b o3 1 (bl (s

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 SEUCENTRE  a)IUSS

l..l..r- o

'i

A |

= o W = - TS
mwowm N o Aum |00 m 4
C . ™

-
womra™ ™ . wfl e

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 B s ssinairs 30 IUSS

Slenderness ratio d8lall) A

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 g =T wit ) 1USS ()
e European Centre for Training and Research in Earthquake Engineering Y Wil | /' scyoia Universitaria Superiore Pavia \ = )

1995 L) (268 JI3) il e MR

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




 TUSS

Scuola Universitaria Superiore Pavia

SAS PA RM 2 .0 » Eople;J Cer\CkeErl:i:r’!Igo—In—dRFeﬁLEI'n Eahigugka Enginsediig "\E:ﬁ'

- Adjacent to other building.

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 e e cimins. ) LUSS

“ad) J 30 Jual gd)
duLESN) Cual gl

Seismic Joints

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




i A\\

7

SASPARM 2.0 o AE= S e .

- Adjacent to other building.

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




/ \
s ) LUSS &)
L Scuola Universitaria Superiore Pavia \ z = ’;"

SASPARM 2.0 B

W.Q.

a.80%} ng.ﬂ\u.a 2 dgae Cilaal 8§ AL {asae
K=nEl/L3

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




 TUSS

Scuola Universitaria Superiore Pavia

SAS PA RN\ 2 .0 az Eople;J Cer\ClmErl:i:r’!Ig—cli;RFeﬁLEI'n Eorthquoks Engineering '\!:ﬁ'

Nonductile Concrete Buildings

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




-~ 3 P
SASPARM 2.0 REUCENTRE

Scuola Universitaria Superiore Pavia

hy

Nﬁez\gé)é@

Ll B o

"

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




_ : P o i . 7y r /\L
SASPARM 2 EUCENTRE G TUSS (™
g 7) ) J,/*' \ ‘ IV \ ® / European Centre for Training and Research in Earthquake Engineering ""w.l,' Scuola Universitaria Superiore Pavia R p

Urban Planning and Disaster Risk Reduction Center/Earthquake Engineering Unit
L) | = ] - - [
%, FA - T N R IS AR | £ | & g
= e = T, |E|2|FE|=|E29 = £ 5 = Z = = Seizmic
- & =% |F| & |23 8|2 - & & B 2 z = . .
= 5 = = E =l E| =g = | = £ g = = Z Vulnerability
= = ] et | — e o file
= 3 = Z|2|EZ|2|2F45°|5|z2| 2 E = | ¥
= = = = =] ] =
code = = ;—H__ = E: = = = =
D|IC|[E|A
3, Hard Rock I=1, Nermal, Resddentia] Bodldings E: Exoaflmers L: Lo
%, Fock I=1Y, Hazerdor Bradldiogs, Schook, V.G Very Good M hloderass
Bt Ve e 0] mnd aoft rock Hauginalh G Zood H: High
RO Aax: Rednforosd concrets beeema and colem =it I= 1.5, Exvsensiz] Edidings, Pomnme- B: Ead W Lo woedsie
enimerior decoraiive mamnceey walk Greperaiing stefioms A1 stncieres oot W B Ve Bad W Moderats meizht
R_C-Brick: Reinforosd concrets brick seeupRasy grasr tan 200 Fenions Wt Heavy wosigh:
DB 3N 3 oetalls Detwesn SIn0ctural and nonsinuciural elements {-}: Mot zspplisd or oo offec fior the ERTH Easthonain Facivtances Diedzn
smaaticnsd facior.
Table (1) Seismic Vulnerability Of Selected Buildings q.alal.-*.l—}a:-:EeI:I

ECHO/SUB/2014/694339 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




ARM 2.0

EUCENTRE

4 European Centre for Training and Research in Earthquake Engineering

1USS L4

/' Scuola Universitaria Superiore Pavia

(1) dpaafl Lalas
e yalindl by
LiLa

ot sl aall it

,:,|_H!:J| Lol dgag

- A _ -
s3] = |L|als|= = : _ Jolg
HHER ISR HEENEE .
HHERHHH AR

el

L. Low

M: Modsarzt=

H: High

Wy Low weight
Wy Moderz
Wi Hazvw =ht

E: Exc=ll=nt
V.G Very Good
G Good
E:Bad

VEB: VeryBad

I=1. Normmzl Besidentiz]l Build 54 Hard Fock
I=112, Hazzrdous Buildings, Schools, B Fock
Hospitzls S W

Grenarating stations All axterios decogativ

with oooupency grater th

ECHO/SUB/2014/694339 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection



S AS PA RM 2 .0 : ‘ Eople:J CmCreEr:;Ig—lo;lR:es}wEa'n Earhquake Enginsering

Quality and Workmanship (doddly 31galt) dos gl

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 B wiss) 1USS @ 4
e - European Centre for Training and Research in Earthquake Engineering \"\.M’“ / Scuola Universitaria Superiore Pavia "‘\ L ; /i

Y i

" ._.—-—I o - s
= e
- 1| = =3
! ]
- = =
W T - 5
=
- -
L -
| i = -
AR
8 5 . -
- =
e =
o e - — - - =

a0” haoks

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 s EUCENTRE vt 1USS

European Centre for Training and Research in Earthquake Engineering ' Scuola Universitaria Superiore Pavia

_.\\ .

NINEA A

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection



£
9

SASPARM 2.0 B L T s G IUSS

ECHO/SUB/2014/694399 - SASPARM 2.0 Support Action for strengthening PAlestine capabilities for seismic Risk Mitigation
Project co-funded by ECHO - Humanitarian Aid and Civil Protection




SASPARM 2.0 = EUCENTRE :

®
y (Bl
European Centre for Training and Research in Earthquake Engineering \q -

 TUSS

Scuola Universitaria Superiore Pavia

NEETT TR

i) i

Figure 7: Formation of plastic hinge in the column near
the beam-column joint in a hospital building in Mansehra
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What about the seismic vulnerability of non structural
elements??? =) Non structural damages....
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Priority 2: Strengthening governance to manage disaster risk
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Priority 4: Enhancing disaster preparedness for effective response,
and to “Build Back Better” in recovery, rehabilitation and
reconstruction
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