seiscen@najah.edu -

(Vulnerability)
EMS-98

(Qualitative Method)

Vulnerability, and Expected Seismic Performance of

Buildings in West Bank, Palestine

Absract there are different factors affecting the over all vulnerability of a
structure in addition to its construction type. These factors are generally
applicable to all types of structures. To emphasize the necessary data required
for assigning the vulnerability classes for Palestinian buildings, seven ,
represents the almost the main regions in West Bank, were investigated by
collecting information based on the site conditions, regularity and
configuration structural and architectural elements of  buildings, adjacency,
edge material conditions ,etc.

For each city, two representative zones or more were selected for the
investigation. The collected data and analysis were determined according to
European Macroseismic scale 1998 (EMS) and calibrated by using Japanese
qualitative method. The results showed that one third of the investigated
buildings belong to seismic vulnerability of class A (Many buildings of class
A will suffer heavy damage), whereas about 40 percent of the buildings
indicate class B (Many buildings of class B will suffer moderate damage).
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Classification of damage to buildings of reinforced concrete
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820 39% 41% 17% 3%
120 23% 39% 22% 7%
120 43% 31% 26% 0%
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8 7
9-8
.(3)
©)
9: 8: 7
3 4 5 3 4 5 3 4 5
15 | 23% | 15.6% | 18% | 21% | 5.9%
%
- - - 19% | 19% | 4.8% - - -
- - - 17% | 22% | 6.5% - - -
- - - 19% | 24% | 6.75% - - -
- - - 21% | 20% | 5.1% | 20% 51% | -
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E, =® CF

E, . the basic seismic index

G : the geological index

SD: the structural design index
T: the time index

@ : the story index

C : the strength index

F : the ductility index
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This seismic protection index E 1 is a one level index and can
be Estimated the following equation:

ETzEsG(;C

Es=(CRrF).(a

Cr .F=3.15 Ti < 3.15 for flexural yielding type buildings
2

T
CrF=290 ng <3.15 for flexural yielding type buildings

Where

the basic seismic protection index

correction factor for topography

importance factor

strength ratio (strength divided by the mass and
ground peak acceleration)

the ductility index

the ground peak acceleration divided by gravity

acceleration
perdominant period of the ground
natural period of the building
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Determination of Basic
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Determination of Basic
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* Considered resisting
element:

a) short columns

b) other columns

c) walls

* Considered resisting
clement:

a) shear columns(h/D<2)
Iy) shear columns(h/D=2)
c) shear walls

d) Mlexural columns

¢) flexural walls

* Considered resisting clement:
a) elements is sceond level
'

1) columns governed by shear
beams

g) columns governed by flexural
beams

h) rotating walls

¥
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¥

Determination of Basic
Seismic Index E o

Determination of Basie
Scismic Index E

Determination of Basic
Scismic Index Eq

Seismic Index
IS=E xGxS8SpxT

Seismic Index
IS=E.xGxSpxT

Seismic Index
Is=E xGxSpxT

Flow chart of the Aoyama Methodology
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(Amr,1998)
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.(10)

(T)

(4)
Build G Sp Tr F C Q I,
Bl 0.8 0.7 0.7 0.45 1.2 1 0.21
B2 0.67 0.8 0.7 0.45 1.25 1 0.21
B3 1 0.9 0.7 0.45 1 1 0.28
B4 0.8 0.6 0.6 0.5 1.5 1.25 0.27
B5 0.8 0.7 0.7 0.55 1.25 | 1.25 0.34
B6 1 0.6 0.5 0.5 1.5 1.25 0.28
B7 0.9 0.8 0.8 0.55 1.25 1 0.40
B8 1 0.7 0.9 0.55 1.2 1 0.42
B9 0.9 0.7 0.8 0.55 1.35 1 0.37
Build GG Cl TT T Ag ET Eval Vul
g
Bl 1 1 0.5 0.2 0.12 0.38 No A
B2 1 1 0.6 0.3 0.12 0.38 No A
B3 1 1 0.3 0.25 0.12 0.29 Y C
B4 1.2 1 0.3 0.4 0.24 0.51 No A
B5 1.3 1 0.3 0.9 0.24 0.40 No* B
B6 1.2 1 0.3 0.5 0.24 0.46 No A
B7 1.1 1 0.4 0.5 0.24 0.53 No B
B8 1 1 0.4 0.45 0.24 0.436 | No* B
B9 1.1 1 0.35 | 0.35 0.24 0.54 No A
(Amr, 1998 and Mario 1994) :Eva
Vu
:No*
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