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O ABSTRACT 0O

The importance of adopting seismic forces modification coefficient R in the seismic
analysis and design process comes from its inclusion in the ductility of the structural
systems resulting from the elastic-plastic behavior of the building material, and the
inherent increased resistance of its elements whose design is made at lower resistance
values than it, thereby reducing the base shear due to seismic motion .

The majority of the researches that studied the R coefficient found their values according
to a NLSA, and the results showed that there are differences in the values of the R factor
from what was stated in the different codes for different types of structural systems, and
this researches used virtual building models of the study that serve ease of access for the
purpose of the research, the goal is often to study the value of the parameter R by changing
one of the factors involved in its calculation.

In this study, the values of the R behavior coefficient of the concrete buildings were
determined based on the seismic resistance of the dual structural systems with the
relationship between the stiffness of the frame columns to the stiffness of the shear walls of
these systems in the studied direction, using NLSA ( non-linear static analysis), and the
results were compared with the values of the given parameter R In the simplified tables of
the Syrian Arab code and its annex 2 to year 2013« In our study, we found that there is a
great difference between the resulting values of the R coefficient and the values given in
the Syrian Arab code, in addition to increasing its values by increasing both the
fundamental period and the ratio of the stiffness of the frame columns to the stiffness of
the shear walls of these systems.
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- Gy_q gisaill Gilh JSI A8 all) Ghas cilabua ) 45Uy Saee) ilalas dpad Gaw 1 (6) Jeaadl

Al Gkl | cdal skl | SE il Y Gl | Y Gdall
2.97 2.97 3.45 3.45 3.45 3 Ac
7.16 7.16 7.16 7.16 7.16 3 Aw
0.4148 0.4148 0.4818 0.4818 0.4818 JAc /T Aw

- Gpoq gisalll Gl I A8 (al)) gl cildla gaana ) SaesY) Cildlua ggana A i 1 (7 ) Jgaadl

a0 Gkl |l gl | A Gl | O Sl | e,V i)
0.1183 0.1183 0.1791 0.1791 0.1791 2 Kx ¢ /2 Kxw
0.0881 0.0881 0.1303 0.1303 0.1303 3 Ky ¢ /2 Kyw
0.2033 0.2033 0.2143 0.2143 0.2143 X olaiWl el 400
0.2289 0.2289 0.2378 0.2378 0.2378 Y ol il 430

Gy gisalll Golh IS AEEY) all) haa cilalu 1) 4 UY) 5aeeY) clabus dus Guw 2 (8) Jsaadl

&I Gl BN il U Gl | Y @l | Y )
10.424 10.424 11.324 11.324 11.324 3Ac
5.96 5.96 5.96 5.96 5.96 3 Aw
1.749 1.749 1.9 1.9 1.9 3 Ac/z Aw

Gz giseill Glla (<1 488 (el haa Cildla gsana ) BaasY) cildla goana dpu Cpm : ((9) dsead

Ll Gkl |l sl | S sl | O Gl | ) Gl
0.1633 0.1633 0.2165 0.2165 0.2165 3 Kxc / 2 Kxw
0.1064 0.1064 0.1672 0.1672 0.1672 3 Kyc/ 2 Kyw
0.1484 0.1484 0.1552 0.1552 0.1552 X oVl sl A2l
0.5559 0.5559 0.5866 0.5866 0.5866 y oVl sl A2

G1_3 gisaill (gl J<t LE) Lalll oy clabua ) 4y saes) clabus L g (10 ) Jgaad

& Gl Gl gual) Sl il IV Gl | Y Gl
8.405 8.405 8.73 8.87 10.065 3 Ac
34.68 34.68 34.68 35.92 39.87 3 Aw
0.2424 0.2424 0.2517 0.2469 0.2524 SAc/iAW

G1_3 glsaill Gl JSI AN (el haa cilBla gsana ) BaaeY) Cildla g gana A g 1 (11) Jgaad)

& Gl [l sl SOl Gl [ Y Gl [ eV Gl
0.0658 0.0658 0.0696 0.0727 0.0745 Tkxc/2Kxw
0.0596 0.0596 0.0651 0.0634 0.076 skyc/zkyw
1.1045 1.1045 1.1085 1.1117 1.3647 x oWl il A3ba
1.5068 1.5068 1.5146 1.6106 1.7293 y oYL il A3a
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L8 A iy A5 L) Jond R A0 6l (o Jales daf 2paail las Al

:4EBlial g
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Al g_ul;‘\ cé.ﬂ\ Glinig (12 11« 10) Jeay Cad g A gaall CJLQ.\H GL\;M\ ‘_L,S;:.:M\ Jalasl) s
d:\hﬂ\c_;au.\( 15¢14¢13 12« ll)dj\ﬂﬂbb}\\.‘&

103
3.0 -

Displacement

N R R ]
504 448 392 336 200 24 68 12 55 00«08

Gi_3 gisalll gl aia (12) Jsi

W03
7107

£33
568 3
4.97’;
4.25‘;

3551

Base Reaction

2847
2137
1427

0717

Displacement

Base Reaction

ey OO
711 632 553 474 385 36 237 158 79 0os0d

Gy Fisalll gl Jaia (11) gl

0927

Displacement

Base Reaction

N N N R R R
B4E 752 £58 H64 470 376 82 88 44 o0w0d

Gi_q gisalll gl aia (10) Jsi

@) (rapad) agsl) ads R Jalaa) ﬁéj UBC 97 ) &8s e @) bl HCPIBDY ] deij Clhu.“ O‘\)Ji Cum s (12) Jgaadd
cougtal) oY) b ) lall AEEY) (el ohaa Adka ) A Uy) SaasY) Ldla duudy

W (KN) T(s) R (Syrian code) | R (Syriancode) | V4 (KN) | Zkxc/EKxw | Zkyc/Zkyw
X olai™ Y ol
Gi4 19947.8 0.55 4.66 4.68 2334.897 0.1791 0.1303
G2 40455.59 | 1.111 4.74 4.66 2276.572 0.2165 0.1672
Gi_3 79735.8 0.379 4.6 4.58 13703.75 0.0745 0.076
A g el @ Aadll X olaiDU (8 ) ABall (35 Ay guunall R Jalaall 2 s (13 ) Jgaad
Ry
Qo Hall& Krawinkler | Mirenda & R(X)
Newmark &Nassar Bertero
Gi1-1 0.995 2.873 3.906 3.657 2.858 3.886 3.638
Gi1—2 1.652 3.413 3.597 3.925 5.63 5.942 6.484
Gi-3 1. 204 2.394 2.859 2.734 2.882 3.441 3.291
A gyl Al Y olaidl (8 ) ABla (35 Ay gunall R Jalall o 1 (14) Jgaa
Ry
Qo Hall& Krawinkler | Mirenda & R(Y)
Newmark &Nassar Bertero
Gy_4 0.529 3.8990 6.105 4.979 2.064 3.232 2.636
Gy_» 1.06 5.909 6.507 6.404 6.263 6.897 6.788
Gi_3 1.24 2.321 2.742 2.619 2.879 3.402 3.25

journal.tishreen.edu.sy

Print ISSN: 2079-3081 , Online ISSN:2663-4279

253




Tishreen University Journal. Eng. Sciences Series @ 2020 (5) 2asll (42) alaall davxigl) aglall . 0050 daala dlae

SLEY) aa all) ) jaa g BaasY) adalia il A g ptall ilaill X olaidl (8 ) ABMal) (385 4y guunal) R Jalacall o : (15) Jsaad

Ry
Qo Hall & Krawinkler & | Mirenda & R(X)
Newmark Nassar Bertero
Gi_1 1.051 2.743 3.66 3.447 2.883 3.846 3.623
Gi_o 0.898 5.950 6.561 6.448 5.341 5.889 5.787
Gi_3 1.303 2.270 2.654 2.535 2.959 3.46 3.304

EUEY) ga el () jan 9 B2aeY) adalia iy A g pall g 3aill Y olaB (8 ) ABal) (389 Ay geunnall R Jalaall o 1 (16) Jsaad)

Ry
Q Hall& Krawinkler & | Mirenda & R(Y)
Newmark Nassar Bertero
Gi_1 0.825 2.894 3.955 3.6969 2.386 3.261 3.047
Gi—> 1.284 4595 4.957 5.213 5.900 6.365 6.695
Gi_s3 1.386 2.185 2.524 2.405 3.029 3.498 3.334

p st Aalul) Jslaadl 850l il duh (e
s20eY) Al Ao L)) e O Aesliall Gllull Jaledd Glais i B0l daialy dDle aag Y 1
coagpall olaiB Gadll Ghas A3la ) 4)kY)

5 Ry deslhadl @bl Jaleal dad <l Krawinkler & Nassards oe s el 2l cibel 2
Al dad jral NewMark & Hall cilide culac|

NewMark & Ui cse dasial) clilall (o IS 385 smaal) Ry, Ao slaall Slolull Jolas dad < 3
saecY) Al A alils b1 5l 53L) e Mirenda & Bertero s Krawinkler & Nassar s Hall
o=l ghas Ala ) AUy

27.8% diay Cumiddl Gy_y ziseill (8) ADlall 3is dygunall R Jalaall a of ilill el 4
saecy) abalie il 5 eV g il hans saecY) ahalie Lyl z3salll X olaidl 4ad oo Y oladll
Xolaidl dad o Y oladl il 2aK 17% oy 4 Caaiiil ¢ Ui g (il (Jhang

Eim X oDl aad e Y oladU G5 ziselll (8) 4Dl 385 Lygunall R Jaladl) o 5
ans BaecY) adalie iy 5 @ @Y aa il hans b plalia ki zisall 16% 30l oaaidl il
15.7 % 30l ol iy ¢ i)Y e il

daiy X 5 Y oalat¥l 4l G5 gisell (8) ADMall (5 Aysuadd) R Jaled) ad il .6
ans saecY) adalia il 97.65% Aty 5 g iV pe gl Ghang saec) adalie ity z35aill 98.8%
WY xe Gl

Jla 3 dad pa paill Ohaag saeeY) adalie iy X olaiWh Gy zasell R Jaleall o cug)lis 7
Gl 15.6 % )hie; Y olasVl 4ad <ly 5¢98.97% e i) ae palll Ghang 32eeY) alalia s
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degUaall Gl Jalae e slaie VU g6V po paill ghans s0eeY) ghalia i Jla b lie g layY) as
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Jelea o alaieW g i) ae aill s s2eeY) adalie s Jla 8 lgie g ) ae aill (lag
. Krawinkler & Nassar (3is cswaall R e glaall sl

b Aad g LY pe gl hans baeeV) ahalie <y X olaiVL Gy o3 zisell R ad copls .9
Gl 5% e Y oVl 4ed ol 5 ¢ 97% Ul N1 ae palll Ghany s2ee ) adalie s s
AieVl g1 ae aill Ghang 32eeY) ahalia a8 dla & lgie gl po gl hang 5] alalie
NewMark & Hall 335 ciguadl R, dcslaall dlglidl Jalas e

38N lalael Al dedll e (38.7%) Aty causiln X oWl Gy zisall R daladll i o) .10
(468 ) sl 3 lallae ) dadll e (55.9%) e Y sVl cuadls 5 ((4.66) s
lalhel ) 4l e (36.8%) ) i dad Jin caly X olaiVL Gy_p z3sall R aladll 2 o) .11
(466 ) @ysmal) 21 Aad (e (48% ) salll caly Y slai¥ly ¢ (4.74) gysadl el 2581

o (37% ) &) dosi A Jn caadls Y slad¥ls X olaiVh Gy 3 z3sall R Jaladll a o) .12
(458 )Y olaidl 5 (4.6 ) X oo (g)pull 35S0 lallacf ) dadl

Lnis T b sall e IS5 R AN sl Jhass Jalaw G 4D (16 —15 =14 —13) JaY) s
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Y slaiid Xelaid

8 12
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