The Islamic University Journal (Series of Natural Studies and Engineering) Vol.15, No. 1, pp 193 -217 , 2007, ISSN 1726-6807, http// www.iugaza.edu.ps/ara/research

. - : edu . seiscen@najah :

. ) Vulnerability ( EMS-98 7

Qualitative Method) ( . Vulnerability, and Expected Seismic Performance of Buildings in West Bank, Palestine Absract there are different f actors 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 zone s 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 th at 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). : .

1- :

" " " "

" " [1] [2] " [6] [8] [11]

[13] .

) …… ( .

.

2 . :

) ( ) ( ) :

– (

[1] [3]

:

) 1.(

)1 (

) 1.( ) Soft Story ( / ) 2 .(

1995

)2 (

.

) Seismic Joints ( ) 3.(

) . ( 2004 )3 ( . / ) Cantliever Systems ( " ) Spans ( ) 4 5.( 4 5 ) 5.(

5

.

)4 (

)5(

.

. ) Confinement ( ) / ( ) 6.( "

.

.

2003

2003

)6 ( ) (

3. : ) (Vulnerability

.

MM ) Modified Mercalli ( MSK (Medvedev Sponbeuer Karink) M) Magnitude (

" MM M. 1.3 :

) European Macroseismic Scale ( [7]

: (Masonry Buildings) 98–

EMS

)78.( 1.4 : [7] [8] ) Building Types ( (Vulnerability Classes)

EMS-98 6 ) A F 9(

.

. )7 (

EMS-98 ) ( Classification of damage to masonry building : (Damage of grade 1) . ) ( . ) ( . : (Damage of grade 2 ) . ) (

. : (Damage of grade 3) / ) ( . . . : (Damage of grade 4) . (

. : (Damage of grade 5) .) ( .

Classification of damage to buildings of reinforced concrete ) (Grade1 : ) (

) (Grade 2 : ) .( .

. ) Grade 3 :( ) .( .

. ) Grade 4 :( ) ( . .

) Grade 5 :( ) ( . . )8 :(

EMS-98

)9 (

EMS98

3.3 : (Seismic Intensity) EMS- 98

EMS- 98 :

3.4 : : . .. .. ." A 4) Damage of grade4 ( 5. B 3)3 Damage of grade ( 4. C 2)2

Damage of grade ( 3. D 2)2

Damage of grade .(

3.5 : : ( . ( . ( A 5)5

Damage of grade .( B 4 5. C 3 4.

D 2 3. E 2. : %100-60: EMS-98

60-20 % 10-20 % . EMS-98 12 (MM)

M . 4 . :

. 3.2 :

(Vulnerability Classes)

) ( . - :

: - : . - : .

. ) ( :

]16[ ) ( . .

" [6] [7] [8] [9] [10]

[11]

[12]

[13]

[14] ) Regular Buildings (

:

B. - ) Reinforced concrete frame buildings ( ) Braced buildings ( C

. D) Shear walls .(

) 9 .(

(rigidity) ) ( C B A

(Stiffness) ) 2(

: / Variation in Stiffness) (

B . ) 2 (

: )H( )M(

)L( )1( )1(

.

.

. EMS-98

)2(

A B C D "

FE " " ." . :

" " "

209 )1:( .

)2 (

D C B A 3% 17% 41% 39%

820 7% 22% 39% 23% 120 0% 26% 31% 43% 120 0% 12% 43% 45%

100 0% 21% 45% 34% 100 3% 19% 37% 41% 80 0% 19% 39%

42% 100 7 8 8–9

)3.(

)3 ( :7 :8 :9 5 4 3 5 4 3 5 4 3 5.9%

21% 18% ^{15.6%} 23% 15% - - - 4.8%

19% 19% - - -

- - - 6.5% 22% 17% - - - - - - 6.75%

24% 19% - - - - 5.1%

20% 5.1% 20%

21% - - - - 6.15% 22% 6.15% 22% 18% - - - - - - 6.3%

23% 19% - - -

. : 12 9 .

. :

) I_s

E_T " ( 20

: I_s > E_T ) Capacity > demand ( : I_s = E_o G So T (1) E_o= C F (2) : E_{o :}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 G G 1. I_s ) 10( E_o [15] .

This seismic protection index E _T is a one level index and can be Estimated the following equation: E _T = E _S G _G C ……………………1. 3

E _S = ( C _R F) . (a_g ……………………1. 4

C_R .F = 3.15 15.3 2T T_g for flexural yielding type

buildings

C_R.F = 2.90 15.3 2T T_g

for flexural yielding type

buildings Where E_s : the basic seismic protection index G_G : correction factor for topography C_I : importance factor C_R : strength ratio (strength divided by the mass and ground peak acceleration) F : the ductility index a_g/g : the ground peak acceleration divided by gravity acceleration T_g : perdominant period of the ground T : natural period of the building )10 ( ) Amr,1998 (

. E_T : E_T = E_s G_G C_1 (3) E_s= ( C_RF). (a_g /g) (4) E_T [15]

E_s GG I F CR . ) 2 ( EMS-98 )1( 20

[2] a_g/g 0.15

0.20 ) 0.2–

0.25 ( ) 4 ( A B C ) 4 ( B1 B2 B3 B6 B7 B9 ) ( B5 B8 ) 10( B5 B8 B3 C .

)4 (

)10(

.

" "

(T)

. )4( I_s Q C F T_T S_D G

Build

0.21 1 1.2 0.45 0.7 0.7 0.8 B1 0.21 1 1.25 0.45 0.7 0.8 0.67 B2 0.28 1 1 0.45 0.7 0.9 1 B3 0.27 1.25 1.5 0.5 0.6 0.6 0.8 B4 0.34 1.25 1.25 0.55 0.7 0.7 0.8 B5 0.28 1.25 1.5 0.5 0.5 0.6 1 B6 0.40 1 1.25 0.55 0.8 0.8 0.9 B7 0.42 1 1.2 0.55 0.9 0.7 1 B8 0.37 1 1.35 0.55 0.8 0.7 0.9 B9

V_{ul}

E_{val} E_T A_g g T T_T C_I G_G Build

A No 0.38 0.12 0.2 0.5 1 1 B1 A No 0.38 0.12 0.3 0.6 1 1 B2 C Y 0.29 0.12 0.25 0.3 1 1 B3 A No 0.51 0.24 0.4 0.3 1 1.2 B4 B No* 0.40 0.24 0.9 0.3 1 1.3 B5 A No 0.46 0.24 0.5 0.3 1 1.2 B6 B No 0.53 0.24 0.5 0.4 1 1.1 B7 B No* 0.436 0.24 0.45 0.4 1 1 B8 A No 0.54 0.24 0.35 0.35 1 1.1 B9 E_{va} : ) Amr, 1998 and Mario 1994 ( V_{ul} : No* : )10 .(

. 5 .

.

" " ) 3 45 ( "

.

EMS-98 .

: . . .

.

. .

1- : 1 . 2000 -" " 45 100 - 103 2 . 1999 -" " . 2- : 3. AL – Dabbeek, j., 2000- Expected Seismic performance of Palestinian Common Buildings, Expert Meeting on Eart hquake Engineering and Seismic Retrofit (UNESCO, Beirut,) Nov. 2000.

4. AL – Dabbeek, j., and abdel Hakeem, J., 2003- Earthquake Scenarios, “Vulnerability and Expected Seismic Performance of Buildings and lifelines in Palestine,” living with Risk, Expert Workshop, Cairo, Egypt, Dec.2003.

5. Amr, W. S., 1998- Seismic Evaluation of Existing st ructures, Lectures Notes for the Training Course on Seismic Retrofit and Upgrading Fundamentals, UNESCO Regional office, Cairo.

6. Fournier D' Albe, E.M., 1988- The Assessment of Seismic Risk, Edited by A.Koridze, Secretary of UNE SCO International Network of Earthquake Engineering Center, Omega scientific, U.K., 31-46.

7. European Macroseismic Scale, 1998 (EMS-98) - Working Group M.S., European Seismological Commissi on Luxembourg Cahiers du Center European de Geodynamique at de Seismologie, Vo 1. 15.

8. Earthquake Engineering Research Institute (EERI), 1994- Ad Hoc committee on Seismic Performance, Expected Seismic Performance of Buildings, Earthquake Engineer ing Research Institute (EERI), Report 1996, "Scenario for a Magnitude 7.0 Earthquake on the Hayward Fault", EERI Publication No. HF-96.

9. Earthquake Engineering Research Institute (EERI), 1999- Special Earthquake Report, Learning from Earthquake. "The Athens, Greece Earthquake of September 7, 1999". Volume 33, Number 11.

10. Earthquake Engineering Resear ch Institute (EERI), 1996, Learning from Earthquake,” Post -Earthquake Investigation Field Guide", Publication No. 96-1.

11. Earthquake Engineering Research Institute (EERI), 2003-The Boumerdes Algeria, Earthqua ke May 21, 2003, learning from Earthquake, Reconnaissance Report, Oct 2003.

12. Hanson, R.D., 1996- The evaluation of reinforced concrete members damaged by earthquake, Earthquake Spectra, 12 (3), 457-478.

13. Lang, K., and Bachmann, H., 2004- Se ismic Vulnerability of Existing Buildings: A case study of the city of Basel, Earthquake Spectra (EERI), Volume 20, No.1, Feb.2004.

14. Oliveria, C., 2003, Seismic Vulnerab ility of Historical Constructions, Bulletin of Earthquake Engineering, European Association for Earthquake Engineering, Vol. 1, No.1 2003.

15. Mario P., 1994- International Handbook of Earthquake Engineering, First Edition by Chapman and Hall, N Y 10119, 331-341.

16. Peter S., and Marjanal L., 1988- Estimation of Expected seismic Vulnerability, UNESCO INEEC, Omega scientific, U.K., 47-62.

17. U.S. Geological Survey Circ ular 1193, 2000- Implications for Earthquake Risk Reduction in the Un ited States from the Kocaeli, Turkey, Earthquake of August 17, 1999.