18–20

1996

" "

.

: (Lintels) ) ( ) Pillars of Shear Walls (

.

6 . . 1 . : ) shear walls (

) 1(.

) (

18–20

1996

) 1-(

. – -

) ( . – - . 2 . : ) ( ) Equivalent frame method ( / ) rotation of joints (

) 1- 1-( ) 1-( ) Pillars of Shear Walls ( (Lintels) .

[2], [1] [3] 1.2 m

18–20

1996

( (Plastic hinges) ( ( (

)1 :( ) (

[3], [5]

[6] .

.

3 . / : / ) : ( ) 2( - ) Mohr- Maxwell :( )1 ( , 6 2 . . 2 . 0 r r r r L R L IE ML dx IE m M

18–20

1996

2 L R M M M 2 L R

rE rI .

) 2 : (

)_rK ( ) ( 1 )1 ( : )2 ( . 6 L IE Kr^{rr}

)2 ( :

)3( ,.) .( 6_3 0 L L IE K^{rr} r 3)/( lL L ) 3( .[6] : R l M M and R L : and

18–20

1996

)3 :(

)2(

)4 ( : )4(

)4 :( ) (

r r r L R L d IE m M . . 2_0

18–20

1996

, l L R a L

2 ,^R R L R M M 2 ,^L l L R M M

RM LM :

) 5( and L R . )4( : )6 ( R L R L b

)4 (

:

)7 ( . ) ( . . 3 2 2_2 2 2

R L R L r r IE ML

) ( :

)8 ( 6 . . , r r r E I K L

)9 ( ) (2 ) (_2 2 2

R L R l

: . : )10 ( ,.^0_r r K K 0_rK

)3.(

)10(

18–20

1996

12k_{23}k

1k_3k 2k

1 3 2

R L 1 )8 ()10 ( )2 ()3( L ) _R ( – - 0.5 )3.(

)1 ( [4] )1 ( . )1 (

)10( . )1 :(

Degree of fixation R L Lintel (beam)

Scheme of Lintels

23 12 2 23 2 2 2 K K K K K 12 1 1 2 2 K K K 2-1

23 3 3 2 2 K K K 23 12 2 12 2 2 2 K K K K K 3-2

4 . ) :(

)2 (

)5( : 15 . 210 . f_l^H 2.7. ) solid slab ( 12 . 0.30

5.1 10 .

18–20

1996

1 2 2 f c H IE K

)5 :( )2 (

)_1K 2K( : and 1 1 1 f c H IE K cE : . 0 rK : )3.( 1K 2K ^0_rK cE )3 ( c r E E 25.0 . )3 ( )2.( L R ) 1 2 ( )1( 0_rK

)3( 2 ) 10 11 ( ) 3 ( )9 ( rK ) 4 ( )10 .( L R ) 56 ( rk ) 4( ) 7 (_rK) 8 ( )10 .( 1K 2K ) ( 2) 78. (

18–20

1996

2

18–20

1996

)3 :( rK steps I II III

Case

L _R _rK _L _R _rK _rK 0 1 2 3 4 5 6 7 8 9 Lintel with rectangular section

1 0,04900 0,99360 0,54919 0,00789 0, 08575 0,99647 0,58542 0,00841 0,00834 2 0,18101 0,99224 0,67655 0,00998 0, 24622 0,99474 0,73323 0,01081 0,01064 3 0,68855 0,98864 0,95276 0,01430 0, 63980 0,98917 0,95602 0,10435 0,01434 4 0,84640 0,98271 0,99448 0,01491 0, 84709 0,98280 0,99453 0,10491 0,01491 5 0,92682 0,97191 0,99944 0,10477 0, 92687 0,97193 0,99944 0,01477 0,01477 6 0,96057 0,94952 0,99997 0,01443 0, 96058 0,94952 0,99997 0,01443 0,01443 7 0,97749 0,88914 0,99776 0,01350 0, 97918 0,88943 0,99770 0,01351 0,01351 8 0,98627 0,69644 0,97119 0,01228 0, 98666 0,70252 0,97248 0.01230 0,01229 9 0,99120 0,19217 0,68685 0,00808 0, 99394 0,25735 0,74265 0,00874 0,00860 10 0,99282 0,02571 0,52588 0,00394 0, 99750 0,07075 0.57057 0,00649 0,00619

Lintel with T section

1 0,02640 0,98790 0,52670 0,01437 0, 04897 0,99359 0,54917 0,01499 0,01493 2 0,10415 0,98535 0,60453 0,01695 0, 16131 0,99109 0,65856 0,01847 0,01817 3 0,47098 0,97862 0.89076 0,02541 0, 49990 0,98091 0,90456 0,02581 0,02576 4 0,74361 0,96765 0,98315 0,02800 0, 74684 0,96817 0,98362 0,02801 0,02801 5 0,86952 0,94793 0,99814 0,02804 0, 86973 0,94802 0,99815 0,02804 0,02804 6 0,92763 0,90821 0,99814 0,02738 0, 92775 0,90836 0,99989 0,02743 0,02743 7 0,95808 80846 0,99288 0,02555 0,9 5836 0,80954 0,99269 0,02555 0,02555 8 0,97422 0,54686 0,92684 0,02227 0, 97606 0,56563 0,93382 0,02244 0,02242 9 0,98338 0,11120 0,61165 0,01369 0, 98977 0,16980 0,66665 0,01429 0,01438 10 0,98644 0,01369 0,51387 0,01110 0, 99299 0,02632 0,52649 0,01138 0,01136

)6 ( rK rK 0_rK

)3(

18–20

1996

)6 :( (h_1 and h_2) )6( : - ) ( T . - - -

) ( 50 0.9 T 0.95

. - rK – - . 5 . :

18–20

1996

)10( ) 1 ( )3.(

.

6 .

. :

1. ACI Committee 318,. ACI "Building Code Requirements for Structural Concrete." American Concrete Institutee, Detroit, 1992. 2. Comite Euro-International du Beton (CEB). Seismic Design of Reinforced Structures for Controlled Inelastic Response, Bulletin d’ Information No 236, ISSN 0378-9489, March 1997, Switzerland. 3. Eurocode No. 8, "Structures in Seismic Re gions (Design). Part 1, general and building. Commission of the European Communities, Brussels, 1989. 4. Jack C., McCormac, "Structural Analysis," Fourth Edition, Harper Collins publishers, 1984. 5. Kenneth Leet, "Reinforced Concrete Design," 2^{nd} Edition. McGraw-Hill, New York,1991. 6. Negoita, A., and others, “Application for Earthquake Engineering”, Editura Tehnica, Bucuresti, 1988. 7. Smith K. N., and Fereig S. M., "Effect of Loading and Supporting Conditions on the Shear Strength of Deep Beams," Shear in Rein forced Concrete, Vol. 2 (SP-42). Detriot: American Concrete Insitute, 1974 (pp. 441-460). 8. Smith K. N., and Vantsiotis. "Shear Strength of Deep Beams," ACI Journal, Proceedings, 79, May-June 1982, 201-213. 9. Wang C.K., and Salamon, C.G., "Reinforced Concrete Design," 5^{th} Edition, Wesley Educational Pablishers, New York, 1992.